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testo 350 M/XL, Logger

General Information

Instrument

This product may pose a risk if not operated properly.

Please read the Instruction manual carefully and take time to become
familiar with operating the instrument before using it.

Please take particular note of the information on risks and dangers.

Instruction Manual CD

Non-liability:

Testo AG does not accept any responsibility for any damage caused by using
this CD. In particular, no responsibility is accepted for personal injuries,

material damage or financial losses arising as a direct result of using the CD.

This CD only contains computer data. It should not be played on an Audio
CD player.

Gaps were left intentionally when numbering the chapters. Empty chapters
are not relevant to the instrument described.
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testo 350 M/XL, Logger

Dear Testo customer,

Your decision to purchase a measuring system from Testo was the right
choice! Thousands of customers buy our high-quality products every year.
There are at least 7 good reasons for this:

* Our price/performance ratio is good. Reliable quality at a fair price.

e Substantially extended warranty periods up to 3 years — depending on the
model.

¢ We provide an optimum solution for your measuring tasks with over 40
years of professional experience.

e Our high quality standards are confirmed by the
ISO 9001 certificate.

e Of course, our devices also bear the
CE label required by the EU.

* Calibration certificates for all relevant parameters. Seminars, consulting
and calibration on-site.

¢ We don’t leave you on your own after your purchase. Our service
guarantees rapid support.

With your testo 350/454 measuring system, you own a flexible system open
to future applications which can vary in the extent of its operations and
software according to the installed version.

The fundamental concept of the testo 350/454 system is to provide the
experienced, professional technician with the right equipment to perform the
measuring assignment.

The user must only have and install what they need for each task — no more
and no less.

The consequence of this is the division of the fully equipped system into
functional units. These can be operated individually or in almost any desired
combination.

The smallest unit capable of making measurements is the control unit.
Pressure measurement is integrated. Nearly any testo probe can be
connected to the probe socket. Up to 6 channels are displayed
simultaneously on the graphic display. Current readings can be either printed
immediately or stored in the internal memory of the control unit. The location
stored with the measurement data aids you in managing your data. In
conjunction with the PC software, this makes it possible to plan regular visits
and remains attached to the measurement data until archiving on a PC.

Depending on the main task, e.g. “flue gas analysis in industrial installations”
or “industrial/ventilation/air conditioning measuring technology”, the first step
to a system is the connection of a flue gas analyzer unit or a logger with four
probe sockets.

Preface

As stated in the Certificate of
Conformity, these instruments comply
with the guidelines of 89/336/EEC.
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testo 350 M/XL, Logger
Preface

An flue gas analyzer measures all necessary parameters of a combustion
process. O,, CO, CO,, NO,, SO.... depending on the attachments, a logger
with 4 probe sockets measures and stores the parameters depending on
probe: temperature, humidity, pressure, velocity and other values of interest
in building installations.

Several of these system components can be combined with each other. They
provide and store data jointly, either plugged together directly or separated
and connected together by the testo databus.

The measurement data is visualised by the control unit. Alternatively, all
measuring channels can be displayed online by a PC. This also evaluates,
documents and archives the stored measurement sequences with variable
measurement durations and any desired combination of channels.

Depending on its equipping, a system of this kind quickly issues the readings
of 20, 50 or more channels up to once per second and is therefore able to
generate an enormous volume of data.

For this reason, particular value was placed on the capability to discern
individual measuring channels beyond their physical units and to assign
specific information to the measurement logs at their origins.

In addition to the physical unit, a 4-character designation can be assigned to
each channel.

Each flue gas analyzer can be assigned with an additional, user-defined
name.

Stored data is linked to a 20-character, alphanumeric location. A further info
field is assigned to this.

Used in judicious combinations, these names ensure that raw data obtained
from several channels remain identifiable on-site during the measurement.
They are also a necessity for the assessment, management and archiving of
data on the PC.

The connection to the PC is made either by the USB databus controller by
the control unit or an RS-232 line connected to the COM port of your PC.

One or more powerboxes can be connected as accessories to the measuring
system. These increase the running time of the measuring system when
operating off the mains and supply energy to the testo data bus, which is
galvanically isolated from the instrumentation.

The analog output box is a further accessory. With this, up to 6 measuring
channels can be arbitrarily scaled and issued at a 4...20mA output.

This concludes the summary of the features of this system, making it easier
to familiarise yourself with its functions and also the operating instructions.
Please tick the system components that you use on the first page. You will
then receive the information, descriptions and text which exactly match the
constellation of your system.
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Precautions

testo 350 M/XL precautions

Persons System Instrument
Power supply
Do not ever disrupt the PE conductor either inside or outside of the instrument!
Check the ID label to ensure that the model, mains voltage and output coincide with
the actual conditions! X X
Disposing of the measuring cells
There are nominal amounts of concentrated acid in the measuring cells.
Therefore, dispose of as hazardous waste! Improper handling is hazardous! X
Storing the measuring instrument
Never store the measuring instrument in rooms with solvents.
Doing so runs the risk of destroying the measuring cells! Ensure that you
observe the specified storage, transport and operating temperatures! X
Rechargeable battery
Fully recharge the battery before conducting the initial measurement and after the
instrument has gone unused for several days. Recharge the battery every 4 weeks
after longer periods of inoperation. The testo rechargeable battery pack for the
Control Unit and logger should be inserted so that the label faces outward.
Otherwise, there is the danger of a short circuit or reverse polarity should the
isolation jacket become damaged. X
Operating the probe
When removing the probe from the flue, check that the probe is hot! X
Condensate outlet:
Aggressive condensate (acid) exits the condensate outlet.
If the corresponding drainage facility (e.g. hose) is not attached, there is a hazard
for persons and property! X X
Service and maintenance
The power plug must always be pulled before opening the housing.
Danger of electric shock! Access the instrument internals must only be done by
authorised personnel! X X X
Non-permissable measurements
Explosive or ignitable gas mixtures as well as gases that form ignitable mixtures
when exposed to air must not be measured with the above-listed instruments! X
Test gas pressure
A maximum of 50 mbar is permissable. Higher pressures increase the risk of
destroying the gas sensors! Additionally, test gas must only be used in

well-ventilated rooms! X X
Cleaning the instruments
Avoid the penetration of water into the instrument at all costs! X

Differential pressure probe
When conducting measurements, observe the permissable measuring ranges;

exceeding tolerance leads to destruction of the sensor! X
Condensation
Avoid exposing the instrument and instrument electronics to condensation. X

Measurement in closed rooms
Ensure that the room is sufficiently ventilated if flue gas concentrations are high.
Otherwise there is a risk of poisoning. X
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Precautions

Logger precautions

Persons System Instrument
1 Alarm contact
The alarm contact must not be integrated into safety-related processes, as the
contact poses a hazard for persons and property, the system and the instrument. X
2 Analog output
The analog outputs must not be used to control/regulate safety-related processes.
They are designed to supply data to recorders, etc. Danger of system malfunction! X X
A total of 12 cover plugs is supplied for the analog outputs (banana sockets).
The EMC conformity certificate is valid only if the plugs are used on the
non-assigned banana sockets. X
3 Logger, powerhox
Operating loggers and powerboxes beyond their specified limits can lead to
expulsion of hydrogen (H,) from the battery pack. Danger of explosion! X
4 Entire system
Do not connect any part of the system to live objects (i.e. supplied with voltage)
for measurement. Danger of electrical shock! X
Protect system from overvoltage. X
5 CO measurement
Ensure that there is sufficient ventilation when measuring toxic gases (CO).
Danger of poisoning! X
6 Power supply to entire system
Always ensure that the entire system is supplied with sufficient power
(fully charged batteries/rechargeable batteries, mains unit).
Danger of the entire system becoming unstable. X
7 EMC
Exceptionally high amounts of electromagnetic interference can lead to deviations
in reading accuracy that no longer conform to standard. Danger with connected
analog/switch outputs!The plug socket should have a protected earth conductor X X
connected. The temperature display with control unit and separate probe can jump
by up to 2°C in the case of a thermocouple with earth contact in conection with
a switched-mode power supply.
8 Process security for analog monitoring
Very dynamic signals can overload processes. In order to stabilise process
security for systems with dynamic signals we recommend observing X
Namur recommendation NE43, which makes specifications regarding signal
conditions. Danger of overloading systems!
9 Condensation
Avoid exposing the instrument and instrument electronics to condensation. X
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Preface
Notes on the instruction manual

Description of the system components

Control Unit

Logger

Flue gas analyzer

Analog output box

Powerbox

Power supply

USB databus controller/ Testo Comfort-Software (for Logger) /
Software testo easyEmission (for testo 350)

Testo Comfort-Software (for Logger) / Software testo easyEmission
(for testo 350)

USB databus controller

System examples using the logger

HVAC probes

Flue gas sampling probes

Flue gas probes from other manufacturers

testo 350 M/XL accessories

Description of the applications

Spot measurement of HVAC with the Control Unit

Measuring and storing with the Control Unit and a logger

Spot measurement of HVAC with USB databus controller

Spot measurement of flue gas with base system — Control Unit
Long-term measurement of HVAG with the Control Unit

Long-term measurement of HVAG with the Control Unit and logger
Long-term measurement of HVAC with USB databus controller
Long-term measurement of several boxes USB databus controller
Long-term measurement of flue gas with the base system — Control Unit
Long-term measurement of flue gas with the base system — USB databus
controller

Online PC RS-232 — Control Unit

Online PC RS-232 with one or more loggers

Online PC RS-232 — base system, flue gas

Online PC RS-232 — operation with one or more Flue gas analyzers

Service and maintenance, flue gas
Maintenance and service, flue gas analyser

Instrumentation notes, ventilation/air conditioning
Changing units

Entering parameters

Pitot tube factor

Adjusting the smoothing

Surface allowance

Instrumentation notes, flue gas

Principles of calculations

Suggestion for measuring and rinsing cycles of toxic sensors
(for long-term measurements)
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1. Description of the system components

1.1. Control Unit
1.1.1 General description
1.1.2 Initial operation

1.1.3 Operation

1.1.3.1  Controls

1.1.3.2  Entering numbers and letters
1.1.3.3  Control unit function keys

114 Display

1.1.4.1  General description
1.1.4.2  Display lighting
1.1.4.3 Zooming readings

1.1.5 Control unit menu guide

1.1.6 System settings

1.1.6.1  Setting the date/time

1.1.6.2  Setting the language

1.1.6.3  Setting auto-off

1.1.6.4  Displaying the address

1.1.6.5 Renaming system components

1.1.6.6  Touchscreen option: Calibrating the touchscreen
1.1.6.7 Password protection

1.1.7 Printing

1.1.7.1 Initial operation of printer
1.1.7.2  Printing readings

1.1.7.3  Printing saved readings
1.1.7.4  Printer settings

1.1.8 Differential pressure measurement

1.1.8.1  Setting the measuring range
1.1.8.2  Differential pressure measurement
1.1.8.3  Showing/Hiding the integrated differential pressure sensor

1.1.9 Factory settings
1.1.9.1  Resetting factory settings

1.1.10 Location management
1.1.11  Printing locations

1.1.12  Measuring functions

1.1.12.1  Displaying minimum and maximum values
1.1.12.2 Holding current readings

1.1.12.3 Calculating the mean
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1. Description of the system components

1.1 Control unit
1.1.1 General description

Printer

Holder for touchpen

System bar

Reading display

Function bar

Function keys

Keypad

Mains adapter connection

Integrated differential pressure probe

Probe socket

Testo databus

The control unit is a portable measuring
instrument for spot checks and
measurements on site. It is equipped
with a probe socket and an integrated
differential pressure probe.

A comprehensive range of probes is
available for the probe socket for the
accurate measurement of temperature,
humidity, velocity, turbulence, pressure,
rpm, current and voltage. Up to 6
measuring channels can be shown
simultaneously on the graphic display.

The control unit is operated using the
keypad and a probe-dependent menu
guidance system. Touch-pen operation
is also optionally available.

Frequently used functions are executed
directly with the function keys. The
current allocation of the four function
keys is indicated in the function bar of
the display.

The system bar provides additional
information such as operating display,
the current location, system
configuration and the page selection for
the reading display. The display lighting
makes it possible to work under difficult
light conditions.

Up to 250,000 readings are saved for
the selected location and documentation
can be made on site with the integrated
printer.

This measurement data can be
transferred to a PG via the serial
interface. You can analyse, document
and archive this data with the testo
Comfort-Software (for testo 454) or
software testo easyEmission (for testo
350).

The control unit can be supplemented by
4 further probe sockets by a simple
plug-on logger (see Chapter 1.2). The

PC interface (RS 232)

maximum number of readings is
increased by the integrated memory of
the logger by 250,000 readings per
logger. In combination with the testo
350 X/XL flue gas analyzer, the control
unit constitutes a measuring instrument
for the simple measurement of complex
thermal processes.

Readings are acquired simultaneously at
several locations by decentralised
loggers and/or flue gas analyzer. The
data is transferred to the control unit
through the Testo databus. The control
unit thereby undertakes the control of
the measuring system.
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1. Description of the system components

1.1 Control unit
1.1.2 Initial operation

Switching on )

[+ JHOHAHE ooifoL-01]
Insert the supplied batteries in the control unit or use an alternative power -A.8 1.2 879.4
supply (see Chap. 1.6 for further information) and switch on the control unit hPa s m¥<h
with (3],
After the device version has been displayed, the measurement menu

k

appears. ez | Vol | I

Caution!

The probe is detected only when the control unit is switched on.
If you change the probe, the control unit must be switched on again.

[+ Hewitch-of+  [eEN01 <01
£ 0L Control Unit

Switching off

002 MB Logger

The device is switched off by pressing (3] again. 003 fénalog
004 Fowerbo:x

The shut-off procedure can be interrupted by pressing function key
[__ESC ] which then returns to the reading display.

| | ESC |
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1. Description of the system components

1.1 Control unit
1.1.3 Operation

1.1.3.1 Controls

The device is switched on and off with the I/0 button.

With the menu key, you can exit the reading display to the main (= | e

menu. -8.1| 3.3|2326.7 3.8(2154.1

This stops the updating of the reading display. hE= es|  fmidh W mEsh
R I 4 | I N T

If you press the menu key in an input dialogue, this will return you { g ssrereme 1 [ api |

directly to the reading display. The entered values are saved g
- g cispay E1L. B5. 2001 L
automatically.  am
E s —
<10 > i
I « T +» TEd] [mes T Ual J | |

With the ESC key, you can terminate selected procedures or a

chosen selection and exit submenus. When you exit a submenu,

you will always move one menu window backwards until you reach @
the reading display.

'a Y ' )
You can access the current system configuration from the reading | E__Tmomare (I (| S T (01 (051
display using the OK key. The system configuration lists the control 8.1 2.8(1966.4 oo Lagger o
play g y Yy g e o 003 frnal
. a mes s s nalog
unit and all other connected components. m 004 Fowerbax
—>
nos [ Uol | | PI [ | [ EEC_[Chanae]
. J - J
In the menu selection and in input dialogues, you can use the 0K [ _ ) . )
. . . . [Meas. progs. - Readings ] Set start criterion
key to select menu items or to confirm alphabetical or numeric i3 R — —
I Frobe '/ ;/h 879.4
entries. Egﬁﬁe mes " m
Eatiires —

I — = | I e |
. J g J
You can navigate in the input dialogues and menus with the cursor . N p .
kevs [ Eoom 1 O0E[01-03] [« < Room 1 O0Z[0Z 02
- - 29.6| 23.5| 33.6 | [P | 25.3] za.s
If there are more than six readings in the reading display, the 5 't i — “ "c
readings are indicated on several pages, e.g. 01/02 in the page list 24.4| 1.63| 522.8 n
0 . . . . °C n-s PRI
of the readings means: Displaying page 1 of 2 pages of reqdlngs. S eI S s e e
You can browse backwards and forwards through the reading L J L J
windows with the up and down cursor keys. - N - N
: ; [ room 1 O0Z[01-0Z] £ room 1 [ (|
Also betvyeen the pages of all the instruments connected if 28.3| 24.8| 27.9 I, 28.4| 23.8| 27.8
All devices | js activated in the control unit at > 4 & > i - :
[ Configuration| __, [ Device scroll | 24.6( ©.83| 483.8 24.6| ©.82| 981.8
°C s PRI n i 2C mes PEM
If more than four function keys are assigned, an arrow symbol \l Par JPoonll s [l P“"J B L

pointing left 4 orright W appears in the function bar. When the
right or left cursor key is pressed, these additional functions are
displayed and can be activated with the function key.

The lighting key switches the display lighting on/off.

The function keys allow the rapid execution of device and mea-

suring functions. The function bar indicates the significance of the
individual function keys. Their effects can change according to the rom—— L
menu. The description of the function keys changes accordingly on L' e 'J

The function bar can be assigned as desired to all functions of the
function menu. (see Chap. 1.1.3.3)
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1. Description of the system components

1.1.3.2 Input dialogues
Entering numbers and letters

When you are requested to enter letters or numbers, the letter/number matrix
shown at the side appears on the display of the control unit.

Use the cursor keys 2 K4 KB I3 to navigate in the matrix and choose
the numbers or letters. The chosen symbol is accepted with B3 .

The function keys are assigned as follows:

1. Switches between upper/lower case and symbols.
2. Delete (backspace)

3. [ =] Space

4. Accepts the entry and exits the input dialogue.

Entering parameters

When you are requested to enter parameters, the number matrix shown at
the side appears on the display of the control unit.

Use the cursor keys I K4 KB I3 to navigate in the matrix and choose
the numbers or letters. The chosen symbol is accepted with o«

The function keys are assigned as follows:

1. Uses the current reading of the connected probe for the entry.
2. Delete (backspace)

3. Applies the already saved parameter.

4. Accepts the entry and exits the matrix.

Caution!

The plausibility of the entry is only verified after the function key has been
pressed.

1.1 Control unit
1.1.3 Operation

[Foothnote |
11234 |5|6|F |82 |0|@
glwle|r|t|z|uli|lo|e
& d{f|g|h|i|lk[1]+
wl=lc|lwlblnlm|, |-

fes_ |

Ceeh | «— | - | End ]

Minimum input value
Saved parameter
Maximum
input value

Enter humidity
0.0 [T 50.0 | 100.0
Min 1 = = Ma

4 = =
= =] =
. [ ©
50 ] =
[ ool | +— JCurr.] End ]
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1. Description of the system components

1.1 Control unit
1.1.3 Operation

1.1.3.3 Control unit function keys
Assigning a function key

Press menu key (], release menu key (2] and then immediately press the
function key to be assigned.

A selection list of the possible functions appears. Select the function with
3 B3 and confirm with B3. The function key is then assigned.

Reversing the assignment

Press menu key (&, release menu key (2] and then immediately press the
defined function key.

Confirm empty field LT in the selection list by pressing E3. The
assignment is cancelled. The function key is unassigned.

Function key assignment

Free function key (reverses assignment)
“Zoom” readings

“Hold” current readings

Display “Max” values since switching on
Display “Min” values since switching on
Calculate “Mean”

Activate “Vol” volume flow measurement (with a velocity or differential pressure probe or integrated
differential pressure probe)

el

o

Activate/deactivate velocity measurement (with external differential pressure probe or for the
integrated differential pressure probe) with “m/s” m/s
Measuring range 40 hPa for integrated differential pressure probe

Measuring range 200 hPa for integrated differential pressure probe

Zero pressure probe at freely assignable probe socket (with connected differential pressure probe)

Zero the CO probe

Start/stop measuring program

[7)]
—
o
=
—

Stop |

Determine system configuration
Save the readings
Print the readings
Printer line feed LF Pr

Turbulence calculation

. Turb
(with connected turbulence probe)

Direct display of all error reports
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1. Description of the system components

1.1 Control unit
1.1.4 Display

1.1.4.1 General description

Status indicator
Location selection

System configuration
Reading page selection

|
[ TRoom 1 (R [VEES
System bar
Z28.6| 22.9( 28.4
Ti “|Tz "C|T3 ;-c
Reading display
23.8| ©8.98| 496.8"
— 'E-# "CITS m-= |TE EEm
Additional - .
reading | Frint I M. I I | Function bar

designations

System bar

Status indicator

The status indicator graphically indicates the current mode of the device; e.g. whether a
measuring program is running or if the device is working on a mains supply.

The following displays are possible:

[ ] Battery warning Measuring program activated
Mains operation Measuring program running
[+ ] Search for components [ 1] Error message

on the Testo databus

Location selection

The location list can be accessed by pressing B and then K. An overview of the
saved locations and directories is then provided.

Location management, see Chap. 1.1.10.

System configuration

After B has been pressed in the reading display, the system configuration page
appears. The control unit and all connected components (loggers, flue gas analyzer,
analog output box, powerbox) are displayed.

Reading page

Displays the current page of the readings: e.g. 01/02 means that page 1 of 2 pages of
readings for the selected components are displayed. The reading page can be
accessed by pressing B3 and then . It is possible to browse to the next page of
readings.

Using 29 K4 you can scroll between the pages or in all the connected instruments,
if set up (see 1.1-4).

Reading display

6 readings per window are displayed in the reading display.

Three readings in large print with the zoom function (with function key). Additional
designations for the units of readings are possible by software using the PC, but
cannot be entered locally on the control unit.

4 function keys are located beneath the display.
The functions are indicated on the display above the keys. A small arrow on the left or
right side indicates further functions which can be reached by pressing the keys I3

or KB
11-7



1. Description of the system components

1.1 Control unit
1.1.4 Display

1.1.4.2 Display lighting

[Change Device settings |

On/off 1.2| 875.4
The display lighting is switched on/off via the key. After switching on, the mes m#<h
display lighting must be activated by pressing the key. -

Service

Feripher
Automatic
The display lighting default setting is on when the control unit is switched on. | | [ EsC | ok l‘|

The display lighting is switched off automatically after 3 minutes. If you press
the key, the display lighting remains on for a further 3 minutes.

[Ewitch light on<of+ |

Change date
Buto OFF
Frinter

Note

The display lighting reduces the running time of the control unit when in battery
operation. Use the display lighting only when needed.

Diagnos=tic
Unit=
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1. Description of the system components

1.1.4.3 Zooming readings

Assign a function key with the key.
(See Chap. 1.1.3.3, “Control unit function key assignment”)

Press [[Zo0m ] Up to three readings are then shown in the reading display.

If you press again, the reading display appears with a maximum of
six readings.

If the display is zoomed with more than three readings, the readings are
indicated on several pages.

Display of the current page of readings: e.g. 01/02 means displaying page 1
of 2 pages of readings.

The reading page can be accessed by pressing B3 and then . 1t is
possible to browse to the next page of readings (with the touchpen). It is
possible to browse through the pages of the reading display with the (A Nl v |
keys (keypad control).

1.1 Control unit
1.1.4 Display

TTHOMAE ooLjod-01]

8.8 29.7| 23.5
hFa . “C

4.8
+d°C

| 2com | |

L

TTHOMHAME [ooifai-0z]

0.0 hpa
29.8
23.6 -

| Soom | | |

[=

JHOHAME [ooifoz-0z]

4.9 taec

| Zcom | |
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1. Description of the system components
1.1 Control unit
1.1.5 Control unit menu guide
Depending on the instrument configuration, your menu may differ from the menu described below.

see Long-term |
measurement of flue gas |

see Long-term
measurement of flue
gas

- —

N =

see Long-term

measurement of flue
gas

——
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1. Description of the system components

1.1.6.1 Setting the date/time

Select menu key () — [ Device | _, [ Change date |
Confirm with key E3.

With [[Change | you can access the settings for either the date or the time
(depending on the position of the bar, which can be changed with N or

(v )}

It is possible to navigate in the input field as for numeric entries with

3 B2 I3 KB The selected value is inserted with E3. The function keys
with arrows are used to move to the correct digit of the date or time. The
date/time comes into effect when is activated.

If a measuring program is active, the date and time entries are locked.
Instead of the input dialog, the message [ Meas. program active | gppears.
Return to the reading display with B3 or [&<).

1.1 Control unit
1.1.6 System settings

[Change Dewice settings

Memory 128,91 23.6
Treut 'f-

“C

Service
Feriph

I | |_ESC |

¥
Or |

[Set datestime

31.03. 20061
23:04: 45

[ |Change] ESC |

End |

I [«

[Set datestime

|31EEET2881

3

5 &

21319

T
|

r |

End |

[Eet datestime

31. 65. 2001
23:0/:00

[ |Change] ESC |

End |

[Set datestime

N -7
N
=N
1o >

H3:07:42

End |

L 1 « 1 » |
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1. Description of the system components

1.1.6.2 Setting the language
Select menu key (&) —> menu item —> menu item [_Lang. |,

The selected language is displayed immediately.

1.1 Control unit
1.1.6 System settings

[ServicesUpkespsInformat. |

Memory
Probe
Input
Oewvice

28.9
-

23.6
e

Service

[Petiphery |

[ ESC |

|
Or |

[GervicesUpkeep-Informat. |

EE' 9 23- E
- o
Service
3
| | [ ESC | 0K |
[Deut=ch |
EIEU".'-E.I:h 23- E
o
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1. Description of the system components

1.1.6.3 Setting the auto-off
The auto-off makes it possible to set the control unit to switch itself off

automatically. The time before the shut-off procedure occurs (“Auto Off” time)
can be chosen.

- —> Auto Off
Select the menu item with I or K4 and press E3.

A pull-down menu appears with the entries:
[ Off |, [5 min. |, [10 min.|, [15 min.|, [20 min.|, [25 min.| gng [30 min.]|

Select the desired time for the automatic shut-off of the control unit with 28
or K@ and press B3 . The chosen Auto Off time is accepted.

The selection can be closed with B8 and [=<). The control unit is switched off
automatically after the chosen time.

If is selected, the control unit can only be switched off by ().
If a measurement program is running with a measuring cycle longer than the

Auto Off time, the device goes into sleep mode after the Auto Off time has
expired and is reactivated for the chosen measuring cycle.

1.1 Control unit
1.1.6 System settings

[Change Device settings |

1.8(1243.6
ni's ERd
Seruice
Feripher
4
| | | ESC | OK |
[Eet Auto OFF |
hr‘l date 1243. 6
Auto OFF 3
5 FPrinter meeh
A Light
-1 0iagnostic
Units
I | | ESC | OK |
I
1243.6
m*h
[« | ~ | ESC | OK |
I
1243.6
m#-h
mir.
[ « | ~ | ESC | 0Ok |
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1. Description of the system components

1.1.6.4 Displaying the address

Select (O] — [Service | _, [ Address |

The customer’s address is displayed.

The mask can be closed with =) or BB and the device returns to the input
menu.

It is only possible to change the data with the PC software.

1.1.6.5 Renaming system components
o Press B3 for system configuration.
 Mark the desired components with the cursor keys I3 KA.

e Press function key [ Change |,

¢ Enter the name of the component in the input dialogue box.

1.1 Control unit
1.1.6 System settings

[Dizplay address |

1243.6

R

Op. walues
Reszet Factor

Dewvice data
Lang.

| | | ESC | 0Ok |

[Dizplay address

Testo GmbH & Co.
Mustermann
Aloi=
Muster=tadt
Deutschland
Musterstr. 1
Musterbau
0FES3-0215

I | |_ESC |

[  T[Hall # 001 [TEREEE|

¢ 001 Control Unit
00z Analog

002 MB Logger
004 Powerbo:x

| | ESC |bearb.|
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1. Description of the system components

1.1.6.6 Touchscreen option:
Calibrating the touchscreen

If you have purchased the touchscreen option together with your control unit,
it may be necessary to recalibrate the touchscreen.

This calibrates certain positions of the display to the entry position with the
touchpen, i.e. the position information with the pen and the information on the
display are aligned with each other.

Press the (2] key after switching on the control unit. Then choose [Periphery
—> [Touchscreen cal. | jn the main menu and confirm with E3.

The screen window with the first calibration point then appears. Press the
designated point with the supplied touchpen for the first calibration point.

Proceed in the same fashion for the second calibration point at the lower right
edge of the screen in the next window.

Finally, complete one test point at the centre of the screen:

You will then be returned to the output menu. If problems occur, repeat the
calibration.

1.1 Control unit
1.1.6 System settings

[Touchscresn cal. |

1
'I:-:lu-:hE--:'r'eer'l cal. ?9- 4

[Touchscresn cal.
*1=t Cal.

[Touchscresn cal.
*1=1 Cal.

[Toochzscreen cal.

* Tezt Point

=1
LT
-
b (10

: 48

11-15



1. Description of the system components

1.1.6.7 Password protection testo Comfort-Software (for testo 454)

A password can be set up for the control unit using testo Comfort-Software
(for testo 454).

Once a password is set up, the menu selection and the function buttons are
blocked. It is still possible to take measurements.

The correct password must be entered in order to release menu selection
and the function buttons.

Deactivate password protection

Change the password in your software such that the box for entering the
password is empty i.e. do not enter any characters. The password protection
is then deactivated.

1.1 Control unit
1.1.6 System settings
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1. Description of the system components

1.1 Control unit
1.1.7 Printing

1.1.7.1 Initial operation of printer

e Switch on the device.

* Assign the line feed to the function key [LFPr]

¢ Open the printer cover.

¢ Insert paper.

e Draw in the paper by pressing , place the paper roll in the cover,
close the cover.

1.1.7.2 Printing readings

Assign printing to the function key [_Print ], Printing the reading display
Start the print-out by pressing [ Print |,

control-unit
Testo 135071454 CU
SM: -0000001 7D

The readings are printed line by line.

Zeile 1
Zelle 2
Zelle 3
Hall &
50.05.01 17:15:47
L . 1 -3.1 hPa
1.1.7.3 Printing saved readings 2 45,2 %
3 30.0 °C
4 1£.58 id°C

¢ Select the desired location. ;;;;;;H; ““““““““
. —> [ Memory |_. [ Readout |

* Select measurement protocol.
* Press function key [ Print ],

The readings are printed column by column. Printing saved readings

control-unit
Testo t350/t454 CU
SM: -0Q000001 /D

Zelle 2
Zelle 3

Anzanl: 0001

o4

td°c

17.3
F0.05.01 17:48:33

Fusszeile




1. Description of the system components

1.1.7.4 Printer settings

—> [ Device | _ [ Printer |
Select the menu item with 3 or K@ and press 3. A pull-down
menu appears with the entries [Contrast| gng [ Print text |

Setting the contrast

Select the menu item “Contrast” with IE or K@ and press E&. A slide bar
appears which indicates the adjusted printer contrast. The contrast is lowest
at the left and highest at the right. Increase contrast by pressing 3 de-
crease contrast with (K. If the lowest contrast is reached, the display
automatically wraps to the highest contrast when KB is pressed, and the
converse. A text is printed when function key is pressed (as a
check).

Setting the printed text
To document the assigned company and the assigned employee, it is

possible to enter printed texts. Three lines and one footnote can be filled
variably with numbers and letters.

-> [ Device | ., [ Printer | ., [ Printtext |

Select the menu item with 3 or K@ and press E3.

Selection: [ Line 1] [Line2 | [ Line 3 | [ Footer | The input dialogue appears
when B3 is pressed.

1.1 Control unit
1.1.7 Printing

Setting the printed text

control-unit
Testo 135071454 CU
SM: -0000001 7D

Zeile 1
Zelle 2
Zelle 3
Hall &
30.05.01 17115747
i: -3.1 hPa
zZ: 45, E %
EH 30.0 ac
43 16.5 td°cC
Fusszelle
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1. Description of the system components

1.1 Control unit

1.1.8 Differential pressure measurement

The control unit is equipped with integrated differential pressure
measurement, e.g. for filter measurements or velocity measurements.

1.1.8.1 Setting the measuring range

2 measuring ranges are available, which can be selected with function keys.
e Measuring range 0...40 hPa, resolution 0.01 hPa: function key
¢ Measuring range 0...200 hPa, resolution 0,1 hPa: function key

When the control unit is switched on or before a measurement, the sensor is
zeroed for approx. 4 seconds when [_9P1_Jor[_dP2 |js pressed. The time
until zeroing is completed is indicated on the display.

1.1.8.2 Differential pressure measurement

For the measurement, attach the connecting hoses to the inputs of the
integrated differential pressure probe.

The differential pressure is indicated in the reading display.
We recommend zeroing at intervals with the hoses disconnected for longer

measurements.

1.1.8.3 Showing/Hiding the integrated differential pressure sensor

- Device | _s | Configuration

> >

Select the [_Internal Sensor | meny jtem and press B3 .

Select [_Show internal sensor | o [ Hide internal sensor | \i5 M or E@and

confirm with EB. If the pressure sensor is blanked out, the function button
is not displayed.

Zeroing phase

[< [Cenzkirch  Jo0iJoi-0i]

¥ B4 =
hFa

3
[Print] Zoom | AP 1 | dF 2 |

[ Tlenzkirch JooiJoi-od]

-8.81
hFa

b
[Print] Zocom | AP 1 | dF 2 |
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1. Description of the system components

1.1.9.1 Resetting factory settings

Select menu item [Service] The message is displayed.

When the E3 key is pressed, the factory settings listed below are saved and

the device is restarted.

You can return to the service menu with (<.

Accepting the factory settings

The following values are reset in the unit:
AutoOff

Pilot tube factor

Temperature

Humidity

Pressure

Density

Temperature unit

Pressure unit

Velocity unit

Flow volume unit

Calculated humidity values activated
VAC measurement regulations
Volume flow measurement
Area

Offset factor

Measuring programs

Surface allowance

Damping

User-defined units

Scaling

T95 measurement regulations
Keypad lock (password)
Function keys

Output to printer and memory

off

y

20 °C

50 %RH
1013 hPa
1.292.2 g/m3
°C

hPa

m/s

m3/h

none

none
deactivated
1x1m?2

1

none

0 %

none

none

none

none

none
standard settings

all menu entries activated

1.1 Control unit
1.1.9 Factory settings

[Default settings
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1. Description of the system components

Location bar

In the reading display, press B3 and then KB.
The currently existing locations are displayed.

When function key is pressed, the selection [__New file ]

[ Newloc | | copy | [__Change | | Delete |
[ Printlocation | g displayed.

New file Ea

A file can contain several locations. In the selection, move to
[_Newfile | and label these in the input dialogue.

New location LIl

A new location is created by selecting [__Newloc | The name is entered in
the input dialogue.

Copying locations

Select a location as the source with XN or K and press function key
[Change |

The selected location is loaded into the text editor, where it can be modified.
After exiting the input dialogue, the modified or supplemented location ap-
pears at the end of the location list, i.e. a new location is created on the basis
of the location used as the source.

Changing a location

Select the location to be edited in the location list with 8 or K@ and press

function key [ Change |

Press again.

The selected location is loaded into the input dialogue, where it can be
modified. After exiting the input dialogue, the modified location appears at the
same place in the location list.

Deleting a file/location
Select the location to be deleted with ¥ or K@ and select menu item

[_Delete | The selected location and all protocols saved with it are
deleted.

1.1 Control unit
1.1.10 Location management

MOMEHE
"

o1-01

MOMAME
[L] Office £
BEa Hall 1
Ex Hall 2

| ESC [Change]

|Set up new file |

MHew +ile
MHew loc
capy
Change

Oelete
Info
Frint location

[ ESE | ok |

[a#h [ — [ = [ End |

[Set up new file |

1 HEABBEBRBEAE
glwle|r|t|z|uli|o]|eF
alz|d|f|la|lh|d|lE|1l]|+
willc|luwlblnlm], |-
|z |

[Eet up new loc |

1 HEABBEBRERE
glwlelr|t|z|u]ila]|r
als|d|F|lalb|d|lkE|[1l]+
wl=lc|lwlbla]lm]|, =
| |
[anh | — [ = [ End |
["O0Ffice 1" Change |
1 HEEIBBEBBEEE
glwle|r|t|z|uli|o]|p
als|d|f|la|lh]|d|lE|1l]|+
U I e BV O T =
[OFfice 1_ ]

[ 2wl | — | -~ | End |

["Hall " Change |

1 HEEIBBEBEBEEE
glwle|r|t|z|uli|a]|F
als|d|Fflalh]|d|kR|1l]|+
wllc|w]lbln]lm], o
[Fall z_ ]
[ ael | — | <~ | End |
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1. Description of the system components

1.1 Control unit
1.1.11 Printing locations

Printing all protocols of a location
* In the reading display, press B and then KB

¢ The location list is now on the screen.
Select the desired location with I or 4.

* Press function key [ Change |

* Select menu entry [__Printlocation | \ith M or K4.

¢ All protocols of the selected location are printed with [ o« }§

1.1-22



1. Description of the system components

1.1 Control unit
1.1.12 Measuring functions

1.1.12.1 Displaying minimum and maximum values
¢ Assign function key [Min | o [Max].

¢ Pressing function key [Min | or displays the lowest or highest
reading since the control unit was switched on.

¢ The function key is now highlighted in black.
¢ Pressing function key [(Min ] or again returns to the reading display.

1.1.12.2 Holding the current readings

Assign function key [Hold],

Pressing function key holds the current readings on the display. The
function key is highlighted in black.

Pressing function key again returns to the reading display.
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1. Description of the system components

1.1 Control unit
1.1.12 Measuring functions

1.1.12.3 Calculating the mean

|Hear1 |

To calculate a mean, assign a function key with and press this : : 24.8
function ke Multi-point h
Y- Timed-Multi-point]| c

Calculating the time mean

Select the function key with I3 or K@ and confirm with E3. In |" | [EsE T 0F ]
order to calculate the mean, the measurement period in which the mean is to
be calculated must be entered in the input dialogue.

Beginning mean calculations

The function keys in the reading display are then assigned as follows: [Fean 1 T
starts the timed mean calculation over the entered -8.8 25, E Eﬂ.nﬂ
measurement period. The % symbol in the system bar b= £t %
indicates the proceeding timed mean calculation.
terminates the timed mean calculation.

| | [ ESC T End |

measurement period has expired. The result is displayed.
After the expiry of the measurement period, the timed mean is

terminates the timed mean calculation in time before the defined

indicated automatically on the display. -B.8 28.9 24.8
P a E °C
returns to the reading display.
Printing a timed mean | E|

Select the location for which the timed mean was saved.

sl e
Press menu key (0. control-unit

o Select [ Memory | Testo 1350/t454 CU
EM: -0000001 /D
+ Select [Read out ], Zere
. . . . ginstellungen:
e Select the protocol by the date and time from the list and confirm with [ o« }§ Messrate! 1 sec
Fro-Tup!: zeitl.
* Print the protocol with function key [__Print__], Mitteluerte:
i 0.1 hPa
46.2 %

01 0z 03

hPa % °c
o1 0.1 46.2 28.9
oz 0.1 4e.2 Z8.72
03 0.1 4. 2 £8.72
o4 —0.1 46.2 25.%9
05 0.2 46,2 26.9
0e 0.2 4€. 2 28.9
oz 0.2 46,2 £22.0
03 0.2 46.2 £9.0
a9 0.2 46. 2 £9.0
i0 0.2 46.2 £9.0
S0.05.01 21:37:21

—
—
|
N
S



1. Description of the system components

1.1 Control unit
1.1.12 Measuring functions

Mean calculation by points

[Multi-point mean |

The mean calculation by points generates the arithmetic mean of each %J 24,2
individual measuring channel. The values relevant for the mean calculation Timed-Hulti-point °C
are recorded manually by pressing function key.

The number of readings recorded per measurement channel is displayed in
the system bar. For example, the display means that five | | [ EsC | OF |
readings have been saved per measurement channel.

Select the function key with I8 or K@ and confirm with E3. Beginning mean calculations

[Mean 0 |
The function keys in the reading display are then assigned as follows:
-8.8| 28.6( 24.1
saves the current readings for the mean calculation. hPa # °C
ESC terminates the mean calculation by points.
adds the readings and divides the sum by the number of [Start] | ESC | End |
readings. The timed mean appears on the display. - 2
ESC returns to the reading display. [Mean 15 |
- . i 8.8 29.3| 23.9
Printing a mean calculation by points hPa g ap
¢ Select the location for which the mean calculation by points was saved.
. [&]
Press menu key (0. Start] Bt T End |

* Select [ Memory |
e Select | Read out | control-unit

Testo 13501454 CU
SMi -0000001 AD

* Print the protocol with function key [__Print__], Hall 1

Einstellungen:
Messratel 1 sec
Pro-Typ: punktiuell

Mittelyerte:

* Select the protocol by the date and time from the list and confirm with K.

Yon: 30.05.01 Z21:2412F
ol1s: 30.05.01 Z21:24:35

Rnzahl: 0005

[




1. Description of the system components

Mean calculation by time/by points

The mulit-point mean calculationgenerates the arithmetic mean of each
individual measuring channel. The values relevant for the mean calculation
are recorded manually by pressing function key [_Start | |n contrast to the
multi-point mean calculation, a mean calculation in time per measuring
channel is conducted instead of the current readings when the start key has
been pressed. This mean value in time is then saved and used for the
time/multi-point mean calculation.

The period in which measurements are recorded per measurement channel
is displayed in the system bar. For example, display means
that four readings taken in time have been saved over a period of four
seconds.

Select the function key [Timed/Multi-point | \yith B or K@ and confirm with

The function keys in the reading display are then
assigned as follows:

saves the current readings for the mean calculation.
terminates the mean calculation by points.

adds the readings and divides the sum by the number of
readings. The time/point mean value appears on the display.

returns to the reading display.

Printing a mean time/point calculation

¢ Select the location for which the time/point mean calculation was saved.
 Press menu key (2.

Select [ Memory |

Select [ Read out |

Select the protocol by the date and time from the list and confirm with E3.

Print the protocol with function key [_Print ]

1.1 Control unit
1.1.12 Measuring functions

L

[Timed-multi-point |

Timed
|Hul‘ti—ﬁnint ” 24'_?:

ESC | OF |

Beginning mean calculations

[Mean 0 |
B.8| 29.8| 24.3
bFa ” °C
[Start] | ESC | End |
Mean 13

-8.8| 2%.8( 23.9
hFa g “C

l EnE]

control-unit
Testo t350-1454 CU
SM: —-0000001 “D

Einstellungen:
messrate! 1 sec
Prg-Typ! zeitl. pktl.

Mitteluerte:

von: 30.05.01 21:53:14

Dist 30.05.01 21:53:5&
fEnzahl: 0O0ZS
o1 oz 03
hPa % o o
o1 0.3 47.9 28.1
oz 0:3 47.9 28.1
03 0.3 47.9 28.1
04 0.3 47.9 258.0
0s 0.3 47.9 Z8.1
O& 0.3 45,0 28.0
oz 0.3 45.0 ZG.0
05 0.3 45.0 £25.0




1. Description of the system components
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1. Description of the system components

1.2 Logger
1.2.1 General description

Connections 2

Markings
to plug on
other boxes

Contacts for
databus

Status LED

Housing catch

Depending on the application, up to
16 flue gas analyzers equipped with
different probes and up to

20 loggers can be interconnected
through the Testo databus. The logger
measures and stores the values even

when not connected to the Control Unit.

Probe connections

The logger is equipped with four probe
sockets. The following probes can be
operated with the logger:

Temperature probes, flow velocity
probes, pressure probes, humidity
probes, CO, CO, probes, current and
voltage cables, rpm probes.

Probe detection

The logger detects the probe connected
to the probe sockets every time the
device is started. Starting is conducted
by switching on the Control Unit, the
powerbox or by initialising with
PC/laptop.

Power supply

The power supply can be implemented
from 4 different sources: with
rechargeable batteries, batteries, mains
adapter or through the connected Testo
databus supply.

Testo databus connection

Four contacts each are located on the
top and bottom of the housing to
provide direct contacts to other
plugged-on components. Alternatively,
the bus connection can be made by
cables. The bus connection must not be
disconnected under load conditions.

Connections 1

Connections 2: Testo databus / supply

Mains Testo databus
adapter (input/output)
power

supply Alarm output/

trigger input

Connections 1: Probe

|Pr0be 3

|Pr0be 1

Probe 2 Probe 4
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1. Description of the system components

1.2 Logger

1.2.2 Inserting batteries Rechargeable battery pack

The logger is supplied by 4 rechargeable cells of type Sanyo HR-AAU 1400
mADh, the same as the Control Unit battery).

It is also possible to use 4 common rechargeable batteries or batteries to
supply the logger. These are connected to the circuit board by spring
contacts. Common rechargeable batteries/batteries cannot be charged.

1.2.3 Connecting the rechargeable battery pack

The rechargeable battery pack is connected to the instrument by a cable and
a socket. When inserting the rechargeable batteries, avoid kinking or Battery pack connection
damaging the connecting cable. When the rechargeable batteries are

inserted, the label on the rechargeable batteries must be visible from above.

1.2.4 Probes

Any type of probe may be connected to any of the probe sockets of the
logger.

Connectable probes

The following probes can be connected to the probe sockets of the logger
(8-pole socket):

All thermocouple temperature probes (types K, J, S, including with EEPROM)
Temperature probe (NTC)

Pressure probes

Vane probes

Humidity probes with integrated calibration keys
Humidity probes without integrated calibration keys
Thermal probes

CO, probe

CO probe

Gas leak detection probe

Combi probe for %RH, °C, m/s

Shell anemometer

Pt 100 probe

U/ probe

rpm probe
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1. Description of the system components

1.2 Logger
1.2.5 Menu guide with connected logger

Depending on the instrument configuration, your menu may differ from the menu described below.

~Ne

= E
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1. Description of the system components

1.2 Logger
1.2.6 Function key assignment with connected logger

The function buttons should be assigned as follows via the control unit /
control unit with attached logger:

Function key assignment

Free, unassigned function key

Zoom measured values

Hold current measured value

Display max. values since switching on
Display min. values since switching on
Mean calculation

Activate volume flow rate measurement
(with flow or external differential pressure probe)

)

BOAREC

Activate/deactivate flow velocity
(with an external differential pressure probe) m/s

Switch off alarm

With at least one turbulence probe: Turbulence calculation

with connected probe Turb

Zero pressure probe connected to probe socket
(with connected differential pressure probe)

Zero the CO probe

Start/stop measuring program

(7]
—
[
-
-

Stop |

Determine system configuration
Save the measured values Memory
Print the measured values
Printer line feed LF Pr

Differential temperature Delta T

Determine WBGT-Index* WBGT

Direct display of all error reports

To reverse assignment

Press menu button , release menu button (0] and then press
immediately the defined function button.

Confirm empty field L T in selection via E&. Assignment has been
reversed. Function button is free.

*  This function appears only when WBGT-sensor part no. 0699 4239/1 is connected. The WBGT-Index determine the maximum permitted exposure time
in hot workplaces (e.g. steel industry, glass industry or blast furnaces).
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1. Description of the system components

The logger is equipped with internal memory. Apart from the program code,
additional calibration data is stored in the program memory. Measurement
records, their values and configuration data is stored in the data memory.

The data memory of the logger can record a max. of 250,000 measured
values. The user can execute various actions (saving individual values or
measuring programs) with the Control Unit (without PC) or the USB databus
controller, which cause the measured values to be recorded or stored. The
different memory functions are programmed using the Control Unit and are
activated by the function keys “Start” or “Save”. Values are stored
automatically for mean calculation.

Measurement records are assigned explicitly to the location defined on the
Control Unit. The location list is managed using the Control Unit; the logger
recognises only its assigned location. The location active at the time of the
memory operation is stored in the associated measurement record.

Caution!
When a measuring program is running, changing the location takes effect only for
the next stored record.

Apart from the measured value channels, the time and date are also stored
in each record. The time is stored separately for each memory cycle because
measuring programs with asynchronous measuring cycles are possible

(see use of the trigger input or data reduction).

The logger is able to process measuring programs independently. The
required parameters are programmed on the Control Unit or using the PC
software. Only one measuring program can be loaded and activated for each
logger.

Starting a measuring program:

e Manual (by pressing the corresponding function key on the Control Unit,
which issues a command to the logger to start the program)

e Date/time (the program is started at a particular date/time)

¢ Shortfall of a measured value on a particular channel

e Overshooting of a measured value on a particular channel

e Trigger (logger only, program start is dependent on the trigger input)

1.2 Logger
1.2.7 Measuring

1.2-6



1. Description of the system components

1.2 Logger
1.2.7 Measuring

Terminating the measuring program Logger only: trigger.

Program termination is dependent on

e Memory full (data recording proceeds until the data memory is full) , X
the trigger input.

e Wraparound memory (when the end of the data memory is reached, the
values at the beginning are overwritten)

e Number of values (an adjustable number of measured values is recorded)

¢ Date/time (the program terminates at a particular date/time)

Trigger input for measuring program start/stop

The trigger input can be used as a criterion to either start or stop measuring
programs.

The trigger input of the logger can be activated via the mini-DIN socket and
reacts to a positive or negative signal edge of 8 V. Galvanically isolated
activation with optical switches is advisable.

The following parameters can be adjusted for the trigger input:

* The measuring program is started when a positive edge is detected in the
trigger signal. The program is also stopped by a positive edge.

* The measuring program is started when a negative edge is detected in the
trigger signal. The program is also stopped by a negative edge.

e With level-dependent trigger signals, the data recording proceeds at the
adjusted measuring rate as long as the trigger signal is active.

Alarm/trigger cable assignment:

o Trigger+ red yellow
e Trigger-  clear/grey | O nmmemmmmeennns
e Alarm 1 yellow alarm \ ()s-12v
output ;
e Alarm 2 green Onmnenns ;
green
Measuring cycles/measuring rate tsto 454 &
Logger :

* shortest measuring rate = 1 sec, —_—

depending on the connected probes

Caution!
A measuring rate of 1 sec. cannot be achieved with all comhbinations of probes.

* longest measuring rate = 24 h

Software update

A software update of the firmware for the Control Unit, the logger and the
flue gas analyser unit is possible via the serial interface.

Ask your Testo service partner for more information.
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1. Description of the system components

1.2.8 Printing

Ensure that the logger from which you wish to print data is selected on the
display of the Control Unit. Assign a function key with [_Print_]| wWhen this
key is pressed, all channels of the logger are printed with the current mea-
sured value, date/time and the selected location.

1.2.9 Data management

The logger is equipped with a data memory.
Measurement records, their values and configuration data are stored in the
data memory.

With a full equipping of probes (four probes with three parameters each), the
maximum number of measuring cycles with continuous storing is 20,000
(one measurement record at one location).

With one connected probe (one measurement channel), the maximum
number of measuring cycles with continuous storing is 240,000 (1
measurement record at one location).

The data stored in the memory are assigned to the location identifier in the
top line of the display. This name can be edited by pressing 3 and KB
Several names can be stored in a hierarchical folder structure.

1.2 Logger
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1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.1 General description

Bus

contacts
for Testo
databus

Status LEDs

Status display of LEDs in the flue gas analyzer

LED1 (Power):

Mains operation Green/Permanent
Battery operation (batt. full)  Green/Flashing
Battery operation (batt. empty) Red/Flashing
Battery recharging, Off mode Off

LED2 (Status):

Measuring Green/Permanent
Fresh air/Zeroing Green/Flashing
Defect Red/Flashing

LED3 (Battery recharging):
Battery recharging (fast charge) Green, flashing
Batt. full, compensation charge Green, permanent

Particle filter
Dirt filter

Fresh air inlet

Gas outlet (exhaust)

Condensate collector

Integrated Peltier gas preparation

Connections

The flue gas analyzer contains the gas sensors, the
measured gas and purging pumps, Peltier gas
preparation, gas paths, all filters, electronic evaluating and
storage, the mains adapter and NiMH battery (service time
approx. 2 - 3 hours of continuous operation, reduction
with CO2 IR module).

11...40 V DC ‘ ‘

Integrated differential pressure/velocity
measurement

110...230 V AC
50/60 Hz

Bus/Data

Combi connection for flue

Dilution gas and differential
air inlet pressure measurement
Trigger/ (flue gas probe)
Alarm Additional

temperature probe

Differences hetween testo 350M and testo 350 XL:

Description testo 350 M

Max. gas sensors 4

Basic version equipped with 0,; CO

Capable of extension with NO; NOlow; NO,; SO,; COlow; CO4(IR)
Fresh air valve Option

Trigger input —

testo 350 XL

6

02, CO, NO, N02

S0,, HyS; HC; NOlow; COlow; CO4(IR)
Standard

Option
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1. Description of the system components

Functional description

The flue gas analyzer is conrolled and read out either by the Control-Unit, via
the USB databus controller with the software testo easyEmission or via the
PC using an RS232 cable.

The flue gas analyzer is additionally able to work independently through
measurement programs after programming with the Control-Unit or the USB
databus controller. One measurement program only per flue gas analyzer
can be programmed and activated.

The flue gas is drawn over the flue gas probe in the gas preparation when
the measured gas pump is started manually or automatically. Here, the
measuring gas is suddenly cooled to 4 - 8 °C. This precipitates the
condensation with the lowest absorption of NO, and SO,. The condensate is
pumped at regular intervals by the hose pump at the bottom of the unit into
the condensation tank.

The dry gas passes through a particle filter, which holds back the particles.
The gas then passes through the pump to the gas sensors. A very small
proportion then diffuses through membranes to the sensors, which issue a
signal. The surplus measuring gas exits the unit through the exhaust pipe.

The CO sensor is equipped with CO shut-off and purging facilities. This shut-
off facility can be activated manually or automatically at a programmable
concentration (see "Switch-off” under “Flue gas spot measurement”).

Dew point calculation

This is a calculation of the dew point by software (for the calculation, see
“Measurement notes”, “Flue gas calculations”). This displayed dew point is
only correct when no processes which influence the humidity occur in the
flue gas path (e.g. SO, scrubber or similar). For this, the temperature and the
humidity or the dew point of the combustion (ambient) air must be entered in
menu [_Input | _ | Dew point AT | These values can also be determined
with the aid of the Control Unit and a humidity probe.

HC measurement (option for testo 350 XL)

This probe is a catalytic oxidation sensor which requires a certain amount of
O, to operate (approx. 2 % O,). This probe would be destroyed at lower
values. The probe therefore switches off at inadequate O, values. If it is
known from the beginning that values below 2 % exist, the probe can also be
switched off manually (main menu [_Sensors | _, [ HC On/OFF | o yig

assigned function button). starts the measuring box with
a zeroing phase (1min).

Note

In order to ensure proper functioning, the pellistor is heated to approx. 500°C, for
approx. 10min. This means that 10min after the instrument is switched on, the
sensor has to be zeroed again to avoid drift (in the “Minus” range).

Zeroing function is deactivated and reactivated via function button or
instrument.

1.3 Flue gas analyzer 350 M/XL
1.3.1 General description
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1. Description of the system components

Measuring range extension option (measured gas dilution)

To extend the measuring range, the measured gas for the CO sensor only is
diluted with ambient air or nitrogen in a controlled manner. For this purpose,
the diluting gas is drawn through a separate gas inlet by a pump and a valve
operating on the principle of pulse width modulation. A filter is installed to
protect the gas path against dust. The dilution factors can be set manually in
menu [_put ] .5 [ Dilution | (or via assigned function button [1X ]).
If “auto” is selected, dilution is automatically carried out with a dilution factor
5x when 10% of the overload threshold of the COH2 sensor is exceeded, or
when 1000 ppm H2 of the COH2 sensor or 300 ppm H2 of the COH2 low
sensor is exceeded.

It is also possible to calibrate the unit with test gas when dilution is switched
on to eliminate any measuring errors caused by dilution.

An active dilution stage is indicated in the measuring menu in the upper bar
at the top left (x2). The clicking sound of the valve is also clearly audible.

Possible dilution factors:

Factor Ratio of diluting gas : measured gas
1 no dilution

2 1:1

5 4:1

10 9:1

20 19:1

40 39:1

auto 5:1

overall 4:1

Schematic diagram:

Fresh air

¢(dilution)

Main pump Exhaust

—»

Flue gas

Mixing

chamber Dilution pump Sensor

1.3 Flue gas analyzer 350 M/XL
1.3.1 General description

Notes:

e |f the ambient air contains interfering
gases, push the hose onto the dilution
inlet and place in a clean atmosphere

e |f gas from a gas cylinder is used,
observe a max. pressure of 30 hPa.

¢ Diluting also changes the resolution of
the reading display (e.g. undiluted
resolution 1 ppm, with factor 10:
resolution 10 ppm)

e The dilution factor can be changed
while the program is running.

1.3-4



1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.1 General description

Functionality: Display of values:
[Valve Display of
position] selected
dilution level
@ Dilution level @ ronfeve
Flue gas —— — —
Fresh air —|/— | L __J: | ____J:
]
1s 2s 3s 1s 2s 3s Actual CO Dilution level is switched via
value in flue  function button if required
gas
Technical data:
Level Measuring ranges Measuring ranges
with CO (Standard) Resolution with COlow Resolution
1 0 to 10,000ppm 1ppm 0 to 500ppm 0.1ppm
2 0 to 20,000ppm 2ppm 0to 1,000ppm 0.2ppm
5 0 to 50,000ppm 5ppm 0to 2,500ppm 0.5ppm
10 0 to 100,000ppm 10ppm 0 to 5,000ppm 1ppm
20 0 to 200,000ppm 20ppm 0to 10,000ppm 2ppm
40 0 to 400,000ppm 40ppm 0 to 20,000ppm 4ppm
(=40%)

Accuracy additionally <2%, e.g.. <5% of m.v. + <2% by dilution = <7% of m.v.
To eliminate influence: adjustment with dilution level connected

Recommendation for dilution levels:

Level CO concentration in flue gas
COlow CO standard
1 0to 100 0to 500
2 50 to 500 300 to 2,000
5 250 to 1,500 500 to 10,000
10 400 to 3,000 1,500 to 20,000
20 1,000 to 6,000 3,000 to 80,000
40 2,000 to 20,000 6,000 to 400,000

Examples of typical applications:

- Measurements in reduced burner atmosphere

- Adjustment of industrial burners (from high to low CO ...)

- Optimisation and tuning of gas turbines

- Motor measurement at highH2 levels (controlled motors)

- Extension of measuring times during long-term measurements
(low load of CO measuring cell)



1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.1 General description

Differential pressure measurement

Differential pressure measurement is integrated in the flue gas analyzer.
Velocity measurement can be carried out simultaneously with gas analysis
using this function and Pitot tubes. The instrument can also calculate mass
flows if required.

Probe sockets

The flue gas analyzer has 2 temperature probe sockets, one for flue gas
temperature and one for ambient temperature, for example.

Temperature probes of type K (NiCrNi) and NTC can be connected to the
probe sockets.

Note
A probe must be plugged into the socket in order to display the volume flow or

mass flow (l—.

Fresh air rinse

Schematic diagram with fresh air valve:

Fresh air

v

% Filter “Fresh air

socket”
— —
Flue gas —™ _/% » ii —® Sensor
z Valve
Gas Main filter Main pump

preparation

Schematic diagram without fresh air valve (testo 350M only):

-#— Fresh air
Main pump
Capillary —
— . ......... .7
* Main
exhaust
co &
Rinse pump &
e

’ CO exhaust

Advantages of fresh air rinse:

- Drift is avoided

- Memory effect is eliminated

- “Rest” for measuring cell (measurement accuracy is adhered to)
- Service life of measuring cell is extended
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1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.1 General description

Option: CO2 IR module

An infrared (IR) sensor module is used for direct measurement of CO,
concentration. This module consists of a sensor and a fixed additional board.

An absolute pressure sensor, which eliminates any influences from [Farameter
fluctuations in absolute pressure on the CO2 sensor, is located on this ] bs 0z
board. An absorption filter (CO filter) is also enclosed for zero point Hﬁﬁ a n
adjustment. HMCOZ
S [ [1] NO2
Display parameter / possible units s FEM FFM
[« T ~ T EESC oK, |

The CO, parameter appears in the selection list in the Display menu of the
built-in CO2 IR module. The calculated CO, display can still be selected in
order to be able to see the difference between “direct CO, measurement*
and “calculated CO,".

MCO, (CO, mass flow) and Pabs (absolute pressure) can be selected as
additional parameters.

If the instrument is equipped with a CO2 IR module, the CO, mass flow is
determined using this module and not via “calculated CO,".

The input menu to enter absolute pressure is blanked out in the built-in CO2
IR sensor. The absolute pressure measured is used to calculate velocity and
mass flow.

Note
At ambient temperatures of <10°C, the CO2 infrared sensor requires a brief heating
period to achieve full measurement accuracy. This is typically -5°C for 15 minutes.

Selectable units

COsi:  %CO,, mgm3, g/GJ, mgKW
COsi:  %CO,

MCO,: kg/h, kg/T, t/h, t/T, t/J

Pabs: hPa, mbar

Checking the CO, module

The CO, module should be checked regularly using the absorption filter in
order to ensure accurate readings.

Information on how to use the filter is included in the instructions which come
with the CO, filter.

The displayed CO, value should be <0.3%CO.. If the value is higher, a zero
point adjustment and possibly a gradient adjustment should be carried out
(see Chapter 4.1 Service and maintenance, flue gas analyzer).
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1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.2 Testo databus

Depending on the application, up to 16 flue gas analyzer with different
equipping (including mixes of M and XL versions) and up to 20 loggers can
be interconnected through the Testo databus. The bus connections are made
either by the 4 contacts at the top of the flue gas analyzer (control units and
loggers plugged together directly) or by lines using the two outputs marked
DATA.

The Testo databus

Control Unit .

Flue gas analyzer

PC application

Analog output box

Powerbox

‘.j ¢

NO,, SO,, O, CO,, ...

Flue gas analyzer parameters

Cable lengths: m/s, m3/h AhPa, Pa ' °C %RH
The max. cable length from the first to

the last bus subscriber is 1000m. Logger parameters

Important:

Before the bus subscribers are
interconnected, all must be given
different bus addresses.

Flue gas analyzers 11 to 19; loggers 20
to 40.

This is performed in the main menu of
the flue gas analyzer or the logger
[ Service | -> [Bus address].

The address is reactivated once the unit
is switched on again.
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1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.3 Menu guide with connected Flue gas analyzer

Depending on the instrument configuration, your menu may differ from the menu described below.

see “Long-term flue
gas measurement”

see “Service and
maintenance”

“Flue gas spot measurement”

“Flue gas spot measurement"l—

“Flue gas spot measurement”

“Flue gas spot measurement"|

see “Flue gas spot measurement”|

see “Flue gas spot measurement”

* only in testo 350M without NO2 cell
1.3-9



1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.4 Function key assignment with connected Flue gas analyzer

Free assignment by:
pressing [C], releasing and then immediately pressing the function key.

Function key assignment

Starts the measuring gas pump and indicates the readings on the display.

When is pressed, the function key changes to [_P Stop ],
The measuring gas pump stops, the readings are frozen at [Hold ],

Magnified display of the readings
(3 readings on one display screen [magnified] or 6 readings [standard]).

Switches on and zeros velocity rate measurement with pitot tube and pressure probe. o

=1

Manual storing of the current values under the displayed location name. Memory

Use of the two temperature inputs of the flue gas analyzer as separate

2-channel temperature measurement with DT display. Delta T

Activates the separate differential pressure measurement in the flue gas analyzer.
starts a previously programmed measuring program.

Prints all displayed readings.

Printer line feed.

LF Pr

Initiates the purging and zeroing phase (1 minute). The device draws fresh air
through the measurement gas inlet or the fresh air valve (if fitted).

Manual change from measured gas to atmospheric air.

Manual deactivation and purge with fresh air.

Manual activation of a deactivated CO sensor in the gas path.

Switching the dilution stage (digit in front of x corresponds to the setdilution factor)
Switching the HC module on/off

Direct display of all error messages

Delete instrument’s active measurement program

Opening the main menu

The main menu is opened with [,
The desired submenu is selected with M or KA and

Gas (air)

COout

COon

x

| HC On | | HC OFF |

P.DEL

[Meas. progs. -~ Readings |

Sensors

this is accessed by pressing EA.
The menu can be closed with (5<] or .

Ineut 1] [=T=1/1 |u 1] [=I=0/1
Dewice
Service

B |——————
If an flue gas analyzer is selected and a measurement is currently in MOz pem MUx pem|SA =
progress (pump running), the pump is stopped. | I | ESC | OK |




1. Description of the system components

1.3 Flue gas analyzer 350 M/XL
1.3.5 Menu “Display sequence”

The following parameters can be set in menu [__Display sequence
(depending on the equipping):

0,/C0 /NO/COyy,, / NOy,, / SO, / NO, / HC / Hy/ CO,i

Directly measured parameters

NOx Addition of NO and NO,

Only NO fitted NO measured and entered NO, factor

FT Flue gas temperature

AT Ambient air temperature

dT Differential temperature

T1/T2 Temperature inputs, flue gas analyzer for
differential temperature measurement

gA Flue gas loss

Co, CO, display (calculated)

Lamb Air surplus index A

Eta Efficiency n

uco Undiluted CO (CO in relation to 0 % 0,)

SSN Smoke spot number (input value)

OILD Qil derivative (input)

HCT Heat carrier temperature (input)

05b 0, reference value (for mg/m3)

COo,M C0, max. value (depending on the selected fuel)

dP Differential pressure measurement

Batt. Voltage display of the lue gas analyzer rechargeable battery

DT Instrument temperature

O/c Operation hour counter

Pump Pump performance display

Vel Gas velocity (calculated by differential pressure measurement)

Vols Volume velocity (calculated)

DP Dew point (calculated)

MCO / MSO, /

MNOx / MH»S Mass flow display

Fuel Fuel

Verd Dilution

RZt Remaining runnig time

Unused

The following units can be selected:

For the flue gas analyzer

For temperature

Gas parameters

°G; °F

(without 02) ppm, Vol. %, mg/m?, g/GJ, mg/KWh
Mass flow kg // kg/T // t/h /[ + D /] + Y
= kilograms per = tonnes per
hour / day hour / day / year
Differential pressure (dP) mbar // hPa // mmWS // inch Wa
Gas velocity
(Vel) mS/S

Volume velocity
(Vols)

m3/s // m3/m // m3/h // m3/T // m3/J
= cubic metres per second, minute, hour, day, year
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1. Description of the system components

1.3 Flue gas analyzer 350 M/XL

1.3.6 Measuring range extension of all measurement cells with fixed dilution factor 5

Via the menu [_MPut | the sub-item can be selected.

After this, the different dilution factors as well as the additional item

(x5) are available.

When this item is selected, all sensors used in the flue gas analyzer are
simultaneously diluted with the fixed dilution factor 5.

The readings for the measurement parameters 02, CxHy and CO2 (IR) are
not shown in the display. The additional accuracy specifications for all other
sensors can be seen in the technical data. ->

1.3.7 Presentation of the sensor status

Via the menu , the sub-item can be selected. In
this menu, all sensors used in the instrument are presented with a date and
a percentage (exception CO2 (IR) sensor, as this sensor is not used up).
After each readjustment of the sensor with calibration gas, the date of the
readjustment as well as the expected further lifetime of the sensor in percent
is given. As soon as the percentage switches to zero, the sensor must be
replaced.

The date for the O2 sensor is a special case. This is always automatically
updated every time the instrument is switched on and at the end of a
measurement program, as the O2 sensor is always readjusted during the
zeroing phase after switching on, and during each ventilation or fresh air
phase in a measurement program.

1.3.8 Entering a password

Via the menu , the sub-item can be selected.

The password protection is inactive ex-works and can be activated by the
customer at any time.

As soon as a password has been entered, the following settings/inputs can
only be carried out after entering the password:

- Readjustment of the sensor with calibration gas
Input of an O2 reference value

- Input of a CO2 max. value

- Changing password
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1.3 Flue gas analyzer 350 M/XL

1.3.9 Stored measurment programs

Via the menu , the sub-item can be selected. 4 or

5 pre-defined measurement programs are stored there:

- Measurement program 1
Start/end via date/time, measuring rate: 20 sec, gas time: 5 min,
ventilation time: 5 min, mean value: no, fuel: depending on selection

- Measurement program 2
Start: manual, end: number of readings 300, measuring rate: 1sec, gas
time: 5 min, ventilation time: 5 min, mean value: 1 sec, fuel: depending on
selection

- Measurement program 3
Start: manual, end: memory full, measuring rate: 60sec, gas time: 10 min,
ventilation time: 5 min, mean value: 1 sec, fuel: depending on selection

- Measurement program 4
Start: manual, end: number of readings 30, measuring rate: 60sec, gas
time: 30 min, ventilation time: 5 min, mean value: 1 sec, fuel: depending on
selection

- Solid fuel measurement
Information: The solid fuel measurement appears only when
measurement range extension for CO is installed and in flue
gas analyzers with a production date from January 2006!
Start: manual, end: number of readings 900, measuring rate: 1sec, gas
time: 15 min, ventilation time: 5 min, mean value: 1 sec, fuel: depending on
selection

All pre-defined measurement programs can be altered at any time and
stored anew, however new names for the individual measurement programs
cannot be allocated.

1.3.10 "Freezing" the analog output box signal during a
ventilation or fresh air phase.

For this, an analog output box must be integrated into the Testo databus. Via
the menu Input (only possible with the Control-Unit testo 350-XL) the sub-
item Signal fresh air phase can be selected. After this, two further sub-items
can be selected:

- Freeze signal
When this is selected, the output signal of the analog output box is frozen
during a ventilation phase on the last reading measured.

- Present signal
When this is selected, the output signal of the analog output box goes to
0 or 4mA.during a ventilation phase.
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1. Description of the system components
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1.4 Analog output box
1.4.1 General description

Connections 1

Connections 1

Markings
to plug on
other hoxes

Testo databus

Not Bus
connected | (input/output)

Mains adapter
power supply

Bus contacts for ]
Connections 2

Status LED

Housing catch

The analog output box is used to issue
the analog signals of a selection of up to
6 measuring channels in complex
measuring systems consisting of
loggers and flue gas analyzer. For
this, the different components must be
connected by bus lines. The
configuration of a flue gas analyzer in
the system is made either by the Control
Unit, the testo Comfort-Software for
testo 454 or the software easyEmission
for testo 350. The readings of the
Control Unit cannot be issued by an
analog output box.

A maximum of two analog output boxes
can be logged onto one Testo databus
system.

The analog outputs are current outputs,
4 to 20 mA. A load of 500 Q per output
is permissible.

Power supply

The analog output box is not equipped
with its own power supply. It must be
supplied by either an 8 V DC mains
adapter (recommendation) or a power
box interconnected in the Testo data bus.

The LED of the analog output unit lights

Connections 2

Bus connection

4 contacts each are located on the top
and bottom of the housing to provide
direct contacts to other plugged-on
components. The bus connection can
also be made by lines. The bus
connection must not be disconnected
under load conditions.

When the analog output unit has been
connected to the Testo databus system,
the 6 analog outputs can be configured
either by the Control Unit or the PC
software (incl. USB databus
controller or RS-232 cable).

Each individual output channel is
assigned to a measuring channel; the
range of the respective measuring
channel is entered and is then repre-
sented by the 4 to 20 mA output of the
output box on this channel. Depending
on the load, 21-22mA is output if the
measurement range is exceeded. Up to
3.5mA is output if the measurement
range is fallen short of.

The current value is set at 3.5mA as the
starting value for a non-adjusted analog
output box and in the case of a fault.

Connections

Analog outputs 1-6
(banana sockets)

channels are not electrically isolated.
Therefore, ensure when connecting that
an unwanted mass loop does not occur.

Example:

Incorrect

oo

Since the inputs on the recorder are earthed, a
short circuit occurs in the right channel.

Correct

me@a@--—

green when the power SquIy Is correct. In the case of the two channels, the positive output

is on the mass loop of the recorder. The interfaces
function correctly.

The channels are electrically isolated
from the Testo data bus. The individual
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1.4 Analog output box

1.4.2 Configuring the analog output box with the Control Unit

If you have connected the Control Unit to one or more flue gas analyzer, an
adequate power supply is provided. It may be necessary to connect a
powerbox. An analog output unit is also installed in the system.

Press the “On/Off” button of the Control Unit to initialise the entire system.
Press B3 on the Control Unit and you will receive the units available on the
Testo databus.

Select the analog output box with the cursor keys up and down and confirm
with OK.

You can then access the instrument menu of the analog output unit with the
scroll key.

Select “Input” and confirm with “OK”. You will then receive a list of all
instruments available in the system whose signals can be configured for the
analog output box.

— 035 (mgm]

001 Control Unit
01z Testo £35: HMeas.

024 tezto 454 Lniier

042 Powerbo:

| | ESC [Change|

[Input Farameter

Info
Device
Service

L~ | EEE]01-04]
024 testo 454 Logger
01z Testo £350 XL

| | ESC |
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1.4 Analog output box
1.4.2 Configuring the analog output box with the Control Unit

<

will receive a list of the channels available to this unit. Now choose the
channel to be issued by the analog output box.

Choose one of the instruments. When you have confirmed this with B3, you '| [ EEEL o]

| [ ESC | OF |

You will then receive a list of the six output channels of the analog output

box. Select the output to be configured with the previously chosen channel of
the flue gas analyzer.

| | | ESC | O |

Finally, enter the reading of the channel for which the analog output box is to I T
issue 4 mA, “Min. input”. After confirming with [ o« }§ go to “Max. input” and TéEDEEPE [ +4.0  [*50000.0
enter the value corresponding to the 20 mA output of the analog output box. = = :

Min i z I Max
4 pa] =]
7 g E
. [ @
[

| — ICurr.] End |
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1. Description of the system components

Information
For configuration using the software testo easyEmission see separate
instruction manual “Software testo easyEmission” (order no. 0973 0360)

For configuration using testo Comfort-Software see below.

Connect all system components by plugging them onto each other or using
databus lines.

Terminate the most distant bus subscriber with a terminal plug. Ensure an
adequate power supply to the bus either by plugging in a databus mains
adapter or by connecting a powerbox with a fully charged battery or a

connected mains adapter.

System initialisation:

Start the software, click with the right mouse button on the [ Bus connection |
icon in the tree/data section and execute the command in the
submenu.

All bus subscribers are then identified and listed. If an analog output box is
connected, the icon for the analog output box also appears.

Click with the right mouse button on the icon of the analog output

1.4 Analog output box
1.4.3 Configuring the analog output box with USB databus controller

Bus selection

= Testo Comfort-5 oftware

File Instrument  Edit Yiew nsert

=

Farm.

x|

=[] archive
+-_] Sample files
H resto3s0-454
=t Busz connection
@ testod54-2000: 29
@ testoanalog-2000: 35
A testopower-2000: 49

Analog overview

box and select . =7 Bus connection
Click again with the right mouse button on the opened icon and i testodsd 2000 29

select [__Device control |

This opens the main menu of the analog output box.

This screen provides basic information about this analog output
box. You can give the analog output box its own name in the top
line. If necessary, you can edit the bus address of the analog
output box in the bottom line. This is necessary when a
component with the same address is already installed on the bus,
making bus communications almost impossible.

o™

eztoanalog-2000

Instrument ] Analog outputs ]

Analog box
Sernial number:
Firmwweare:

Rechargeable battery

Buz address

QY\ oo

537165

Y114

0 x
-

Ensure that all components logged onto the system have different

oK | Cancel

bus addresses.
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1.4 Analog output box

1.4.3 Configuring the analog output box with USB databus controller

Then go to the register [ Analog outputs |.

Scaling

=l Buz connechion
You will receive an overview of the 6 possible channels. These B (cstoanolog 2000 Anciog: 35 ] Y e Q“ 0’0‘
are not initially assigned to any measuring channel in the system.
. . . Instrument  Analag DUtDUtSl
Then open the selection list of the analog output to be assigned —
by clicking on &4. —
You will then receive a list of all channels available in the Testo 1 P Notassianed 7] | |
databus system. 2 Mot assiored | |
Select one of the listed channels. A scaling facility is enabled on 3 [ Mot assigred 7] | |
the right-hand side. The left number in the “from” column is then 4 [ Mot assiored ]| |
assigned to the lower current value of 4 mA,; the right number in p——
the “to0” column represents the maximum current of 20 mA. B < Notassigned = | |
Click on [_A#eply | or 9K |10 store the data in the connected
analog output box. O =T

In the system itself, currents are issued at the analog outputs as soon as
online measurements are started whose channels have been configured in
the analog output box.

It is also possible to issue analog signals corresponding to a measurement in
progress in a logger.

The analog data is updated at the highest possible rate of measurement, i.e.
up to 1/sec.

Please note!

Due to the digital processing of the measurement data and the discrete
time structure, sudden changes in the signal cannot always be avoided.
Depending on the progress of time and the scaling, you may possibly
receive vertical or parallel lines on the pen recorder parallel to the time
axis.

It is therefore not advisable to use the analog outputs to control fast
systems with time constants substantially lower than 1 minute.

Example:

A scaling of 0 to 100 for a humidity
measuring channel issues 4 mA at the
analog output for 0 %RH and 20 mA for
100 %RH.

Note:

Ensure that you assign flue gas
analyzers and their channels to the
analog output box by this operation.

This allocation will only work when the
system configuration and the hardware
components are not changed
afterwards.

This means that you will receive an error
message if you remove instruments
from the system which are referenced in
the analog configuration.

You will also receive an error message if
the analog output box remains in the
system, but is fitted with different
probes and therefore different
measuring channels and units.
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1. Description of the system components
1.5 Powerbox

Connections

ISR
Contacts 7.
Testo data - =y, \
box
Markings
to plug on Poyver supply
other system Bus/Data mains adapter
components
1/0 button
Status LED

Housing catch

Connections

The testo powerbox is used to provide an additional supply of energy to a
testo 454 logger system.

In a simple combination of equipment such as a control unit and one logger
with various probes, the powerbox can be used as a simple means of
extending the battery lifetime. In more complex systems with many
components, it fulfils several tasks:

e |t allows communication through the Testo databus by providing an
electrical supply to the part of the bus galvanically isolated from the
instrumentation.

* |t provides an energy supply to the weakest connected bus subscriber.

¢ When plugged onto another system component, it provides two further
bus connection sockets.

e Up to 3 A of current can be fed into the system by the power supply unit of
the powerbox.

e With a full equipping with probes with high power consumption connected
to the 4 sockets of a logger (e.g. 4 thermal probes or 4 CO, probes), the
powerbox has a stabilising effect and makes measurements possible.

* In conjunction with an analog output box, it allows this to operate
independently of the mains.
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1. Description of the system components

PC software

The powerbox appears in the PC software as an independent instrument in
the system, i.e. when the bus has been initialised, the powerbox appears with
its own icon beneath the bus icon and beside the connected loggers, flue gas
analyzers and the analog output box.

After clicking with the right mouse key, it is also possible to open the device
control of the powerbox. The data of the powerbox is then contained in the
overview window for information purposes:

serial number, firmware version of the software and battery capacity.

A separate name can be entered which appears in the device list, and also
the bus address on the Testo databus.

Please observe that each unit connected as a bus subscriber in the system
must also have its own Testo databus ID number in this case. Otherwise, bus
communications cannot be put into operation.

Caution!

It is essential that all bus ID addresses are different.

If the system is operated for longer periods, it is generally advisable to supply
the powerbox from its own mains adapter. In typical applications, particularly
for air conditioning systems (several loggers, analog output box...), the entire
system connected to the powerbox can be supplied from the central mains
adapter of the powerbox. (Limits must be taken into account, see below.)

If the external mains adapter of the powerbox is connected, the rechargeable
batteries of the units connected to the Testo databus can also be charged
from this central mains adapter.

In battery operation, the battery or the powerbox extends the running times
of the individual subsystems and ensures a supply to the bus system to
sustain communications.

Operation in the critical range
The number and types of system components which can be supplied by a
powerbox depend on various conditions. The following information is based

on estimates.

A maximum output current of 3 A may be drawn from a powerbox. Otherwise,
the powerbox switches the power supply off as a safety measure.

1.5 Powerbox
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1. Description of the system components

Current consumption

The individual system components draw the following
currents from the bus supply:

Control Unit; minimum 70 mA, typically 300 mA, max. 750 mA

Note: Maximum includes probes, battery charging
and display lighting.

Max. 100 mA

Min. 150 mA, max. 1000 mA

Typically 100 mA, max. 350 mA
Note: 6 outputs @ 20 mA

Logger without probes:
Logger with probes:

Analog output box:

A powerbox can supply up to 4 loggers.

It is generally recommended to place the supplying powerbox geometrically
between the heavy consumers. A better method is to plug a powerbox
directly onto each heavy consumer.

Because supply currents of up to 3 A can flow through the 4-pole Testo
databus cable, the length of the bus connection cable is restricted to 50 m
due to the voltage drop. A maximum system coverage of 100 m and above is
made possible by reducing the currents between the interspaced units, i.e.
the individual loggers and bus subscribers must have local supplies wherever
possible, either from the batteries of the respective powerboxes or from local
mains adapters.

The external mains adapter operates correctly up to a maximum bus load of
2.5A. Beyond this, the current limiting of the external mains adapter takes
increasing effect.

If the mains adapter is disconnected during operation, the battery of the
powerbox provides the power supply. Switching occurs without interruption.

The charging time in standard operation is approx. 3 hours.

1.5 Powerbox

Note:

The charging current in rapid charge
mode is 2A. The temperature of the
integrated nickel metal hydride batteries
is constantly monitored during this by
an integrated temperature sensor. A
switch is also installed in the
rechargeable battery pack itself which
stops the charging current on
overheating.

Rapid charge mode at high ambient
temperatures (> 30 °C) is only possible
to a limited extent due to the developing
heat, as the heat produced during
charging cannot be dissipated to the
environment. At such temperatures, the
charging time can be substantially
prolonged, as charging is repeatedly
interrupted to protect the batteries.
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1. Description of the system components
1.5 Powerbox

Internal LED function display of the powerbox

Colour Status Bus voltage
activated?

Green/steady Mains operation, trickle charge Yes
Yellow/steady Mains operation, rapid charge active Yes
Red/steady Power supply

overload (warning threshold)

but powerbox not yet automatically

switched off (error state). Yes
Green/flashing Rechargeable battery operation Yes
Yellow/flashing Battery operation, battery low Yes
Red/flashing Fault status Dep. on the fault
Off Powerbox is switched off. No

In general:

If the LED is off, the box is switched off. The powerbox and the connected
Testo databus system can be activated with the ON/OFF switch of the
powerbox.

The LED then lights continuously green in normal operation when the mains

adapter is connected and flashing green in battery mode. All other colours
and states indicate an operating status error.
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1. Description of the system components

1.6 Power supply
1.6.1 Power supply, flue gas analyzer / Control Unit

1.6.1.1 Mains operation

Contact strips,  Contact strips,
) ) Control Unit flue gas
Plug mains cable into flue gas analyzer. The power supply for the Control analyzer

Unit is ensured when the:

e Control Unit is connected to the flue gas analyzer
by the contact strips or

e Control Unit is connected to the flue gas analyzer
by the Testo databus cable

1.6.1.2 Rechargeable battery operation

The power supply for the Control Unit in rechargeable battery operation
is ensured when the:

* Control Unit is connected to the flue gas analyzer
by the contact strips or

* Control Unit is connected to the flue gas analyzer
by the Testo databus cable

Caution! Observe the rechargeable battery capacity.

Note:

Batteries or rechargeable batteries have to be used to set up the databus connection
in the control unit.

1.6.1.3 Direct voltage input

The flue gas analyzer can additionally be supplied via an external direct
voltage source (11 to 40V DC).
For the connection,

- Cable with adapter for the cigarette lighter and adapter for connection to
the flue gas analyzer (order no. 0554 1336) N

- Cable with battery terminals and adapter for connection to the flue gas 115230 V
analyzer (order no. 0554 1337)

are available.

If the flue gas analyzer is switched off, the internal rechargeable battery of
the instrument can be charged using an external direct voltage source (11 to
40 VDC).

11/40 V DC
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1.6 Power supply
1.6.2 Power supply, Control Unit

1.6.2.1 Mains operation

Connect mains adapter to the Control Unit.

1.6.2.2 Rechargeable battery operation testo rechargeable battery pack

order. no. 0554.0097.

Either with standard rechargeable batteries or with the
testo rechargeable battery pack (order no. 0554.0097)
Please observe the rechargeable battery capacity!

1.6.2.3 Rechargeable battery operation

Observe the battery capacity and polarity!
The batteries can remain in the instrument during mains operation.
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1.6 Power supply
1.6.3 Charging rechargeable batteries

1.6.3.1 Rechargeable battery charging, flue gas analyzer / Control Unit

The rechargeable battery packs must be installed in the flue gas analyzer
and the Control Unit for charging.

Plug the mains cable (230 V AC) into the flue gas analyzer.

The charging of the rechargeable battery pack for the Control Unit is ensured
when the:

e Control Unit is connected to the flue gas analyzer
by the contact strips or

e Control Unit is connected to the flue gas analyzer
via the Testo databus line

During charging:

e LEDs in the flue gas analyzer:
- LED1 lights up green/permanent (mains operation)
- LED3 lights up green/flashing (battery recharging) or
green/permanent (recharging battery full)

The display of the charge capacity of the Control Unit’s rechargeable battery
is presented in the display without the battery symbols

Note:
The instruments must be switched off.

Charging is impossible during operation.

| RECHARGEABLE BATTERY CHARGE |

A |

Status display of LED in flue gas analyzer

LED1 (Power):
Mains operation Green/Permanent

Battery operation (Batt. full)  Green/Flashing
Battery operation (Batt. empty) Red/Flashing
Battery recharging, Off mode Off

LED2 (Status):

Measuring Green/Permanent LED 1
Fresh air mode/Zeroing Green/Flashing LED 2
Error Red/Flashing ——

LED 3

LED3 (Battery recharging):
Battery recharging (Fast recharging) Green, flashing
Battery full, compensation charge  Green, permanent
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1.6 Power supply

1.6.3 Charging rechargeable batteries

1.6.3.2 Charging the rechargeable battery pack (Control Unit)

The rechargeable battery pack must be installed in the Control Unit for
charging.

Observe the polarity of the plug when inserting.

Avoid crushing or kinking the lines.

Standard rechargeable batteries cannot be charged.

Plug the mains adapter into the Control Unit.

During charging:

e The charged capacity is indicated on the Control Unit display.

Caution!

Spent rechargeable battery packs, standard rechargeable batteries and batteries
must be disposed of as toxic waste.

Caution!

The marking of the testo rechargeable battery pack must be visible when the
housing lid is opened.

Note:
The Control Unit must be switched off.

Charging is impossible during operation.

testo rechargeable battery pack

Marking

Route lines
carefully
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1. Description of the system components

Testo Comfort Software

The Testo Comfort Software is used to configure and program the connected
loggers and to read out, present and archive the data and measurement
series stored in the loggers. Description see 1.8.

Software testo easyEmission

The Testo Comfort Software is used to configure and program the connected
flue gas analyzers and to read out, present and archive the data and
measurement series stored in the analyzers. See also separate instruction
manual “Software testo easyEmission” (order no. 0973 0360).

1.7 PC software
1.7.1 General description
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1.8 testo Comfort Software
1.8.1 Licence Agreement

1.8.2 Installation

1.8.2.1  Minimum system requirements

1.8.2.2 Installation

1.8.2.3  General information on using and installing software

1.8.3 Description system components RS232

1.8.4 Description system components USB-Leitung

1.8.5 1st session — Brief instructions
1.8.5.1  Mouse functions

1.8.5.2 Toolbars and palettes

1.8.5.3  Toolbars

1.8.5.4  Toolbars, our recommendation
1.8.5.5  Menu layout: Main menu
1.8.5.6  Menu layout: Context menus
1.8.5.7  Online help

1.8.6 Example 1
1.8.6.1  Demo file without instrument

1.8.7 Example 2

1.8.7.1  Control Unit and humidity probe, logging measurement sequence
1.8.7.2  Control Unit and humidity probe, analysing measurement sequence
1.8.7.3  Control Unit and humidity probe, exporting saved data

1.8.8 Example 3
1.8.8.1  testo 350/454 and humidity probe, direct display of readings

1.8.9 Error messages

1.8.10  Details/Backgrounds

1.8.10.1 Display ranges

1.8.10.2 Main menu item: “File”
1.8.10.3 Main menu item: “Instrument”
1.8.10.4 Main menu item: “Edit”
1.8.10.5 Main menu item: “View”
1.8.10.6 Main menu item: “Insert”
1.8.10.7 Main menu item: “Format”
1.8.10.8 Main menu item: “Tools”
1.8.10.9 Main menu item: “Window”
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1.8 testo Comfort-Software
1.8.1 Licence Agreement

This is a legally valid contract between you, the end user, and Testo. When you or a person authorised by you opens the sealed
CD-ROM package, you recognise the provisions of this contract. If you do not agree with the terms and conditions, you must
immediately return the unopened software package with the accompanying items, including all written documents and other
containers, to the place from which you bought the software, which will give you a full refund of the purchase price.

Granting of a licence

This licence entitles you to use a copy of the Testo software which was acquired with this licence on a single computer subject to
the condition that the software is only ever used on one single computer at any one time. If you have bought multiple licences for
the software, you may only have as many copies in use as you have licences. The software is “in use” on a computer if it is loaded
in the intermediate memory or RAM or stored on a permanent memory, e.g. a hard disk, of this computer, with the exception that a
copy which is installed on a network server for the sole purpose of distribution to other computers is not “in use”. If the foreseeable
number of users of the software exceeds the number of licences acquired, you must ensure, through the necessary mechanisms
or procedures, that the number of persons using the software at the same time does not exceed the number of licences.

Copyright
The software is protected against copying by copyright laws, international agreements and other legal provisions. You may not
copy the software, the handbooks for the product or any other written documents accompanying the software. The software may
not be licensed, let or leased to third parties. If the software is not fitted with a dongle, you may either make a single copy of the
software solely for backup or archiving purposes or transfer the software to a single hard disk, provided that you keep the original
solely for backup or archiving purposes. You are not permitted to reverse engineer, decompile or disassemble the software. Testo
GmbH & Co., Lenzkirch, may take legal action against you for any breach of property rights by you or by any person acting,
directly or indirectly, under your authority.

Limited guarantee
Testo guarantees for a period of 90 days from purchase of the software by the buyer, or for a longer minimum period if such a
period is prescribed by the laws of the country in which the product is sold, that the software conforms to general standards
defined in the accompanying documentation. Testo expressly does not guarantee that the software will operate without interruption
or without errors. Should the software not function according to the accompanying documentation when in normal use, the buyer
will have the right to return the software to Testo within the warranty period and to inform Testo in writing of the deficient functional
capacity. Testo will only be bound to make a functional copy of the software available to the buyer within a reasonable period of
time from receipt of the notification of functional incapacity or, should a copy not be available for any reason, to reimburse the
buyer for the purchase price.

Any warranty in respect of the software, the associated manuals and written material extending above and beyond the limited
guarantee outlined above is excluded.

Neither Testo nor the suppliers of Testo are liable to pay compensation for any losses arising as a result of use of this Testo
product or the inability to use this Testo product, even if Testo has been informed of the possibility of such a loss. This exclusion
does not apply for losses occasioned through intent or gross negligence on the part of Testo. Claims founded on mandatory
statutory provisions regarding product liability are likewise unaffected.

Copyright © 2001, Testo AG

Microsoft Windows® and Excel® are registered trade marks of Microsoft Corporation
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1. Description of the system components

Information
For configuration via Software testo easyEmission see separate instruction
manual “Software testo easyEmission” (order no. 0973 0360)

For configuration via testo Comfort Software see below.

1.8.2.1 Minimum system requirements

e PC with operating system
- Windows® 2000 or higher (if compatible).
- Windows XP or higher (if compatible).

e ComSoft-Software 3.4 Servicepack 2

e Internet Explorer 5 or better

e CD-Rom drive

e Pentium 100 MHz

e 32 MB RAM

¢ 15 MB hard disc drive space free

* Free serial interface (COM) or corresponding adapter.

e USB connection for set 2

1.8.2.2 Installation of testo Comfort software
Insert the CD-ROM in the drive.

The installation menu opens automatically after a short time. If not, please
double click “Setup.exe” on the CD-ROM.

You will be requested to enter the licence number (label comes with
CD-ROM). If you are installing for the first time, it may be necessary to reboot
the computer.

When you have confirmed this, the installation procedure continues

The remainder of the procedure is menu-guided. Please observe the
instructions and explanations beside the buttons.

1.8.2.3 General information on using and installing software

The software interface (appearance, operation philosophy) is defined in
accordance with the Microsoft® Office Standard. Symbols and menu items
are selected analog to this standard. Therefore, if you are already working
with Office programs (Word®, Excel®, PowerPoint® ...), you will very quickly
become familiar with the interface.

1.8 testo Comfort-Software
1.8.2 Installation

Hinweise:
e PC mit Betriebsystem

- Windows 95
- Windows 98
- Windows NT

werden nicht mehr unterstitzt

Note:
If the entered number is not accepted,

 Has the Caps Lock key been pressed
inadvertently?

o |s “NUM” deactivated on the numeric
keypad?

* Has “I” been accidentally entered in
place of 1?

e Has “0” been accidentally entered in
place of 0?

Note:
If

| v “protected” is activated, the

“Range of functions” register is not
visible to the user and will not be
available later.
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1.8 testo Comfort-Software

1.8.3 Description of system component RS232

Commissioning, connecting the device

After you have connected the measuring instrument, probes and all other
system components together, connect the control unit with the supplied RS-
232 cable to the COM port of your laptop/PC. Make another precautionary
check of the bus power supply. It must be ensured that all system
components have an adequate supply. Connect a powerbox either with a bus
line or by plugging directly onto the system. Alternatively, you can connect a
bus mains adapter directly to a 4-pole databus socket of the unit.

For supply with powerbox:

e Push the button to switch on the powerbox.
All connected system components indicate a ready state with the green
LED (steady on or flashing).

e Switch on the control unit

» Start Windows® on the PC/laptop

» Start the testo Comfort-Software

First, select sub-item [ New Instrument | of menu item [Instrument]

A list of the possible instruments is then presented. Select “testo 350-454”

and follow the instructions on the screen, completing the device set-up by
pressing the key.

A device icon named testo 350-454 then appears in the list on the left of the
screen.

Open the device driver by double clicking on the icon and then choose one
of the components listed in the system: The available instruments are
displayed in the list.

After selecting one, you will be given access to the device control of the
selected instrument.

Further explanations with examples are to be found in the chapter
“Applications”.
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1.8 testo Comfort-Software

1.8.4 Description of system component USB- cable

Commissioning, connecting the device:

Establish connection to the USB databus controller: Plug USB cable into the
instrument socket “data”.

Install the bus driver on your PC/notebook with the help of the driver CD.
Connect the probes to the measuring instrument.

Provide the Testo databus power supply by connecting a powerbox either by
a bus line or by plugging directly onto the instrument or by connecting the
bus mains adapter directly to the 4-pole data socket of the instrument.

For supply with powerbox:

¢ Press the button to switch on the powerbox.

¢ All system components connected to the Testo databus indicate a ready
state with the green LED (steady on or flashing).

» Start Windows® on the PC.

o Start the testo Comfort-Software.

The Testo databus icon for the the installed USB Databus-
Controller first appears on the left in the archive section beside the folder
with demo and example files.

When you click with the right mouse button on this icon, a menu window
opens. In this, execute the command [_Open ],

The BUS is then searched for the connected subscribers. These are listed
under the icon “Bus connection”.

The system is then ready to operate. You can then program, configure and
read each connected device individually by clicking on the device and
opening the context menu with the right mouse key using the item “Device
control”. You can also create a further “Virtual device” group by clicking on
the bus icon, in which you can select the measuring channels to be displayed
in an online measurement from the presented list.

I= Testo Comfort-Software

File Instrument Edit View Ineert Format Tools
==
=

+-[_] archive

o'o

°G

t= Testo Comfort-Software
File Instrument Edit “iew Inset Format Tools

=

: =
: Tf: archive ‘ Dln "

Open

Dizplay service data

e
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1. Description of the system components

1.8.5.1 Mouse functions

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

Certain menu functions can be activated directly via the mouse, making the

software easy to use.

Some menu functions need only to be clicked on once with the mouse while

others need to be clicked twice.

The following options are available depending on where you are in the

program:

Mouse action

Click left on menu item:
Click left on symbol button:
Click left on name in archive:
Double-click, left:

Click right:

Menu function
Opens sub-menu or
carries out function
Carries out function
Selects

Selects and opens/activates

Opens (if available)
Context menu

1.8-6



1. Description of the system components

1.8.5.2 Toolbars and palettes

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

Symbols

File category

Open file

Save active document
Page view

Print view

Set up new location
Set up new folder
Transmit to instrument
Delete element

Undo last action

Copy to clipboard
Paste clipboard contents
Set up formula
Connect protocols

Use help

Use context-sensitive help function

e

w oD X e Ll B

B
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1. Description of the system components

1.8.5.2 Toolbars and palettes

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

Symbols

Instrument category
Device control

Control measurement
Start online measurement
Stop online measurement

Read out memory

View category

View as diagram

View as table

View as digit box

View as histogram

View as form

View as analog instrument
View as parametric graph
Set layout

Search in archive

&S @ & =

-

E B

]

E b

=
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1. Description of the system components

1.8.5.2 Toolbars and palettes

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

Symbols

Left mouse button selects

Left mouse button shows status info.
Left mouse enlarges

Left mouse button shows crosshair

Left mouse button marks area to be
included in mean calculation

L. mouse button shows compens. curve
Left mouse shows difference
Select font

Change background colour in diagram
— Also edits pattern/style

Insert text
Remove text from a view

Full screen display

AFC

E
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1. Description of the system components

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

1.8.5.3 Toolbars

| ] 7N

You can directly activate commands,
which are often used by selecting the [ZEE
icons in the toolbars.

You can easily move the required toolbar to another position using the
mouse. It will appear horizontal, vertical or as a separate window (palette)
depending on the position.

You can determine the function of the toolbars in the [Tools/Customize| megny.

You can put together new toolbars on the register available and Customize
define Toolbars lEommands] Range of functionsl

T

e whether the toolbar should be displayed or not. v

« whether large or small buttons are to be used. MFaktte o

* which icons are to appear in the toolbar. B s/l Pt |
* which special functions are to be in the menus.

To change the toolbars, open the “Commands” register and move
the corresponding icon to the desired location in the toolbar. Click at
the bottom of the symbol for more information. To delete icons,
simply pull them away from the toolbar. |

Separation marks can be placed between the icons. Simply move an
icon to the side of the toolbar to remove or insert the marks.
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1.8.5.4 Toolbars, our recommendation

You can put together your own toolbar as
required. The following are some suggestions:

Easy Logger operation

The functions suggested here are used regularly to
program and read out data loggers and should
therefore be placed in the toolbar for direct access.

Main emphasis: Data management

Regular reworking and updating of the archive tree
is necessary in this case.

The tools specified here are particularly suitable for
this purpose .

Main emphasis on printed documentation

Read out instrument and print as table or diagram -
the range of functions should be reduced accord-
ingly if no longer in use.

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions
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1. Description of the system components

1.8.5.5 Menu layout: Main menu
Going from left to right, the main menu contains the following:

File

All of the functions which are needed to open, close, save, delete and
print. New folders and locations are created. The names of files and
folders can be changed and their properties can be displayed.

The files which were last used are available in a list which can be
opened.

The program can be exited in this menu.

Instrument

Connection to the measuring instruments is controlled from this menu.

New measuring instruments can be connected and configured.

Edit

Readings can be copied, inserted, pasted or deleted using these
commands (also self-defined mathematical functions).
Commands can be undone.

1.8 testo Comfort-Software

1.8.5 1st session — Brief instructions

= FEile Instrument Edit “iew Inset Format Ioﬂ

g 85 oen Eeo &
Close E cl L
[= Save <Yd
Save Az
@‘ Frint Previsw
Erint
Page Setup
L
% Location
TaoTeAM
1
2
3
A4
Exit 5
[

I= File | Instrument Edt ‘iew Inset Famat Tools ﬂinﬁ
& @ o
OMLIME 4 B EEE

- _1 & OMLIME Configuration

= Mew device

+
= ‘ B Device contral

Mew instrument group
_E g L=f= 1P |} =pru )

= Bus connection

[T File Instument | Edit “iew Inzet Format Tools

= J &R

=[] archive
+-_] Sample

= I§ testo350-45.
=B HonNak

H} Me:
[ [=sn =3 I I T
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1. Description of the system components

1.8.5.5 Menu layout: Main menu

View

Included are functions required for graphical
display or screen layout. Toolbars, status bars,
archive or palettes can be made to appear or
disappear, as required. You can choose which
channels of the attached instrument are to be
shown and a protocol header can be defined.

Insert
Text can be added to diagrams. The readings can
be further offset using a mathematical function.

Format

The font can be set here. This font is then used
for protocols and to label diagrams.

The appearance of the diagrams and tables can
be improved optically using specific patterns/
styles.

Tools

Settings:

Here you have the option of assigning units and
axes.

Customize:

It is also possible to define the range of functions
included in the toolbar.

Window

If you have several files at the same time stored
in the RAM, you have several ways available to
display them.

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

[= File Instrument Edit | Wiew Inset Format Toaols
SESQ B v
v Status bar

v Palette

v Archive

—I-_] archive
+-[_] Sample files

T ! Etﬁgﬂ':i4écon [ED Fullscreen

Wl Measure 1 w Header
Bl Measure :
E!_ Measure - Contents

o

[— Fil= Instrument Edit Yiew | |nsett Format  Toal

EHSR B |

# Formula

[o 7 corbive

[= File Instrument Edit iew Inset  Fomat Tools  window

== Ar Ee A’:.
= éEattern
| <

[ 1 L

[— Fil= Instrument Edit Yiew Insert Format | Tool: Window 7

[= File Instument Edit Yiew Insett Format Tools | ‘window 2
== =T BE® |

%] cl L
<Y'd

Shift+F&
Strg+Fg

Tiled harizantally

=] archive Cazcading

+-[_] Sample filez

v 1 MOMAME Measure 1
= B oot ANARA Contnl | Init
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1. Description of the system components

1.8.5.6 Menu layout: Context menus

1.8 testo Comfort-Software

1.8.5 1st session — Brief instructions

This is a special range of commands selected especially for a certain area.
These menus, which can be selected using the right mouse button, can be

opened depending on where the mouse is placed.

Context: Instrument

New locations can be quickly set up in the instrument, the current
instrument can be registered and unregistered or all of the settings in
the instrument can also be undertaken via “Device control” in the PC.

Context: Folders in archive
Click the right mouse button on the folder and then you can edit the

tree structure:
Set up, delete, rename folder/locations etc.

Context: Folders in instrument
The locations saved in the instrument can be edited.

|— File Instument Edit Wiew |nsert Fomnat Tools  Window 2

Ed&EL B E® ¢h Bl m &

= cl
=1 archive <Y
+-_] Sample files
=B 501-454: Cartrg
= MNOMAME
bl tHeasue1
['_l_ Measure 2
bl teasue 3 —1Ed

e

= Bus connection

OMLIME 2
& OMLIME Configuration

3]

[y [y [y [y [y =y pry gy
QUFIS|IFI2IS(= =
=1=l=l=l =l =l = =

—

ﬁ Device contral

=1=]
[=1[=]

jury
=

[ILL iyl

= File Instrument Edit ‘iew |nsett Format Took Window 2

== =T ¢a | B} 2 Bl 1y
g ) cl Il
=~ archive ‘ <Y
= B
5§ tesorso-s! N | Folder
SR 8 al T % Location
T M &2 Copy 1=
ke
1
_ e e X Delete
1= Bus canne
- Bename
[ Twomakar [ niata

= File Instument Edit Yiew |nsert Form
=l &
=

=-|_] archive
+-/__] Sample filez
= '§ testo350-454: Cortrol Urit
]

Capy ‘

W Delete

=1
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1. Description of the system components

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

1.8.5.6 Menu layout: Context menus

Context: Location
e Edit contents

|= File Instument Edit Wiew Insert Fomat Tools

] == ¢ @
* Change/delete location name s el
¢ Edit information on location =3 archive ‘ o
—I-[_] Sample files

. . . . . ¥ [ BRI
Additional parameters or useful information (if supplied by the 4.8 B3 Copy
instrument), particularly on location, can be entered via “Properties”. 2
These are also available on site once they are transmitted to the o @ X Delete

name

Lel
Re

instrument. If you select more than one location, a menu to edit and
printout barcode labels can be made to appear by pressing the right
mouse button.

NONAME... | Date [Time [Pa
1 [01/01/00  [04:54:54 [0.89
2 Inummn |04:55:|14 1.35
. 3 01/01/00  [04:55:14 [1.56

Context: Work area f] lp1j01/00 |04:55:74 [0.55

In the work area context e.g. table, the data which is shown or is to be 5 D101/00  |p4:55:34 [1.27

printed can be defined. Channels can be made to appear or disap- |2 Im}jgg |3j§§;j 1,]32

pear via Edit. Additional information for printing can be formulated via ~ [8 01/01/00  j04:66:04 0 1

“Header” 9 0101700 [oa:¢ TR

: 10 [01/0100  [04:F By Copy 1

11 [o1jo1j00  |p4:E i
12 [o1jo1j00  |p4:E i
13 [o1jo1j00  |p4:E i
14 D1/01400  0AE 1 pyer, i
15 Djoifo0  joaE < |
16 p1jo1o0 p4:E i
17 [o1jo1j00  |p4:E i
18 [o1jo100  |p4:F  Find al
19 [01/01/00  |0A:E  AddFiows v
20 /01400 0AE  Copypress i
21 [o1jo1j00  |p4:E i
22 [o1jo1j00  |p4:E i
23 010100 [04:F P i
24 ﬂ“ﬂ“ﬂﬂ ﬂﬂ'.ﬁﬁ 944 FI.UT1 I |
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1. Description of the system components

1.8.5.6 Menu layout: Context menus

Context: Name of table

The context for the header in the table enables access to
the title and information box, which can be edited in
“Location”. “Measuring protocol” includes additional data

on the protocol itself.

Context menu in diagrams and other
presentation elements:

“Edit Line” leads to the settings menu for
presenting the data and editing curves.

Note: This menu can be reached directly by
clicking twice on the curve.

Short menu in digit box
Type of view, pattern/style and content can be
selected.

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

v

8

NONAME... | Date [Time [ Pa

i 01/01/00  |p4:54:54 [0.89

P 0170100 |D4:55:04 [1.35

g T Heasuring rotocolProperies 38
b 01{0 Measuring protocol | | L
b D1f0 ]
& o0 Tie [NONAME Measure 1 I
B 01/0 Infa J B
g 01} |
o 0170 @ |
i1 0140 |
2 0140 |
13 0140 = |
14 0140 . : |
ie 010 Logged by t35nCu: I
16 0140 ]
7 0140 ]
18 0140 ]
19 0140 ]
PO 0140 |
P1 0140 |
P2 0140 |
°3 01{0 (]9 | Cancel L
P4 0140 | |
P5 D1/07/00 [04:58:54 F1.18 |

mat Tools Window 2
& I m ey |Standard j TR @P Tk
Actual size

Edit
Capy

Teut
Legend
Pattem

Print

Edit Line il [

Format Toolz ®Window 7

¢ i M

|Standard

-l 2w

Pattern

Header
binirnum

I axirnum
Mean

Frame
Tranzparent

Characters
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1. Description of the system components

1.8 testo Comfort-Software
1.8.5 1st session — Brief instructions

1.8.5.7 Online help

Online help is available for many functions. This online help is activated by
pressing F1 (function button on the keypad) or by clicking on “?” in the menu
bar.

Press Shift + F1 for direct help. The cursor arrow will then turn into a question

mark with an arrow. You should click on the area about which you have a
question. The online help for this topic will then be opened.
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1. Description of the system components

1.8 testo Comfort-Software

1.8.6 Example 1

1.8.6.1 Demo file without instrument File Instrument Edit Yiew lnsert Fomat Tools W
o I
Readings has to be opened first before it can be shown graphically. &=
of. §
The data is located in the memory of testo instruments or in a directory on a Uit lo
PC data medium for data which has already been filed (in this case: demo
fl|eS). Page Setup L] 0
Once the “File” menu item has been selected, the “Open” menu element is % Dot ’
selected. . Eename w
Froperties
of. §
Exit ,0
The dialog mask then appears.
A drive or a folder can be selected in the top part of the dialog mask. A list
with file names appears in the middle part. The type of files
required i I in “Fil f .
equ ed is selected eso type Loak jr: | 4 Sample files j g ﬁ
The following file types are available: %Ii
*vi2 Standard files, created by Comsoft 3 B4
*.prn Files from the software versions 2.51 and older,
saved as ASCII text file
* WKS Files from the software versions WKS 2.51 and
older, saved as WKS
*.* A” fileS. File narne:
*.viw View files from earlier software versions that Files of type: | Comoft Standard [~ +i2] =] Cancel

are no longer available.

A file name is selected and is opened by clicking on it twice or clicking on the

button.
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1. Description of the system components

1.8.6.1 Demo file without instrument

You can determine what form the measurement protocol is to appear in by
clicking on one of the following: “Table”, “Digit box”, “Analog instrument”,

“Diagram”, “Histogram” or “Parametric Graph”.

Diagram

OriginalgriBe

60

50_

40_

30_

20_

'C

| 12:0'{]:00 I]I]:I]‘]:I]I] 12:01]:00 I]I]:I%]:I]I] o
4 »

% Table

testod64-... | Datum Uhrzeit [ ['Cl ... [ [hPa...

1 15.05.01 D8:43:46 [22,34 |0

2 15.05.01 08:43:47 22,31 |0

3 15.05.01 D8:43:48 [22,29 |0

4 15.05.01 08:43:49 [22,27 |4

5 15.05.01 D8:43:50 [22,28 |0

6 15.05.01 08:43:51 22,25 6

7 15.05.01 08:43:52 22,33 [F

8 15.05.01 08:43:53 22,28 [7

9 15.05.01 08:43:54 22,27 0

10 15.05.01 08:43:55 22,24 0

11 15.05.01 08:43:56 22,24 1

12 15.05.01 08:43:57 22,23 3

13 15.05.01 08:43:58 22,27 3

14 15.05.01 08:43:59 22,24 [0

15 15.05.01 08:43:59 [22,26 [0

16 15.05.01 08:44:01 22,23 [0

17 15.05.01 08:44:02 22,28 0

18 15.05.01 08:44:03 22,28 &

1.8 testo Comfort-Software
1.8.6 Example 1
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1. Description of the system components

1.8.6.1 Demo file without instrument

Histogram

testod54-200 K:1 ['C] Temp

23.0

225

22.0

15.05.2001 09:01:28
22.87

testod5d-200 £:2 [hPa] Druc a

15.05.2001 0%:01:28
0.o7

Digit box

1.8 testo Comfort-Software

1.8.6 Example 1
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1. Description of the system components

1.8 testo Comfort-Software
1.8.6 Example 1

1.8.6.1 Demo file without instrument

Load the “D1” file from the “Sample files” folder and integrate it into the Palette
display diagram using the toolbar.

Zoom
Zooms sections 'ﬂ

The limits for the area to be shown are set by drawing a rectangle in the
diagram window (keep left mouse button pressed inside window). This
function can also be carried out during an online measurement. The selected
section always shows the current value.

The diagram is returned to its normal size by clicking on “Actual size”. All of
the section zooms are then undone.

“Crosshair”

Select a measurement curve to demonstrate a crosshair, which follows the &
curve. The reading number, date, time and reading are also shown in a
window.

“Mark section”

Selective statistics.
You can determine the section in diagrams which is to be calculated or iz
saved:

Click on the left of a curve to determine the section to be calculated; you can
move the section limits using the left mouse button and the complete window
using the right mouse button.
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1. Description of the system components

1.8.6.1 Demo file without instrument

“Compensating curve”

Compensating curves help to better assess large amounts of data;
“runaways” are suppressed and the actual curve is imitated using a
theoretical, mathematical function.

Select a measurement curve to show a compensating curve or to switch it
off. The degree of the curve is determined at between 0 to 7 in the context
menu for the curve (right mouse button). Degree 0 corresponds to a pure
mean calculation, 1 degree describes the linear trend, a higher degree helps
curves with several minimum and maximum values.

By contrast, if “Mark measurement points” is selected, the measurement
points along the curve are marked. It is only at these points that the value
shown corresponds exactly to the measured value. The curve between the
points comes about through interpolation. If there is a measurement, the
measurement points are interpolated linearly - are connected by straight
lines. The curve can be smoothed if the measurement is stopped.

Smoothing in this case means that the measurement points are connected
by an interpolating curve. This curve goes through all of the measurement

points. It is, therefore, not a compensating curve. Only the space between

two points is filled by a curve, or a type of spline.

1.8 testo Comfort-Software
1.8.6 Example 1

Notes:

* The section is a time section.

If you have determined a section for a
measurement protocol, all of the
calculations apply to this section.
Remove the section limits if you wish to
have the whole data sequence
calculated.

» Section limits and mean calculation.
Select a measurement curve to deter-
mine the time range to which the
following calculations and data saving, if
required, are limited. Section limits, the
minimum and maximum of the limited
value curve and the arithmetic mean are
all shown in the status bar.
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1. Description of the system components

1.8.6.1 Demo file without instrument

If you encounter problems when clicking on a section of the curve, you have
probably clicked on the section of the curve which is particularly steep. The
capturing process functions better if you select a less steep section. If you

are working with several which overlap it is better to work by zooming
sections.

“Edit pattern”

Is used in diagrams and parametric graphs to set background and grid line
colour and to change the line type in the grid.

Text

Used to add/delete Text to/from diagram.

Move text:

Use the left mouse button (drag-and-drop).

Change font type and colour:
Click with the right mouse button on the text.

Use the “Eraser” mouse function from the palette to delete the activated
diagram text. The activated text now has a frame around it.

“Display status info”

Provides detailed error description of invalid readings.

1.8 testo Comfort-Software
1.8.6 Example 1
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1. Description of the system components

1.8.6.1 Demo file without instrument

Start by clicking on the respective curve twice and
first adapt the line width and pattern, smooth the
curve and mark the measurement points, if re-
quired.

Define the required limit values in “Data sequence”
and define how they are to be displayed in “Limit
value display”.

You can click away a curve or reactivate a curve by
clicking twice in the diagram section.

Using the right mouse button in the diagram
section, you will find modification possibilities for
background and grid lines in pattern.

Edit the time axis:

You can define the resolution, start and finish of

the view window by clicking twice on the time axis.

* “Relative timing” sets the starting time at 00:00;
the time then starts relative to this start mark.

e “Width” defines a fixed frame which can be
moved over the time axis.

¢ “Position” defines a fixed section.

Optimise the value rangely axis:

For an improved overview, it is better to scale the
range of values for the respective curve. Enter the
menu by clicking on the right of the y axis. The grid
can be set via the arrow buttons or can be entered
manually by clicking “Manual’.

1.8 testo Comfort-Software
1.8.6 Example 1

Originalgriifie
e testo454-Z00 K3 °C
testod54-200 K:4 %rF

40_

l]l]:l]le:I]I]

l]l]:l][?l HIL1]

Actual size

Adjust time axis
Cancel
Lirnits

from ’—_|
[23.05.00 11:20.47 7]

Iinimun time cycle
1.0 h hd
& Agtomat, © Manual

< | |

Adjust time axiz

Seltings
" Paosition

& Autom, scaling | o

& Absolute timing| ivisian

" Relative timing | Grid

[ Paging enabled

Store as defaults

Actual size

" logarithmic

Cancel
[V Automatic scale

Divizion & Agtomat O Manual

Gid el




1. Description of the system components

1.8 testo Comfort-Software
1.8.6 Example 1

1.8.6.1 Demo file without instrument

Testo Software: Comfort-Software V2.4 Kennung: Kennung Keite 1/1
Bedingungen: {lhre Bedingungen hier>
Kommentar: <{lhr Datum: Datum Min:[Max]Mit:
Kommentar hier> Startzeit:27.07.2000 1%rF 52.409.9(2.83
Endezeit:27.07.2000 2°C  PB.1032.5(80.44
Kandle:2 [2]
Melpunkte:32

testo400-651Datum Uhrzeit fia 'C testo400-651Datum Uhrzeit  %4rF °C

il Fnz.nn N7:N5:24 K2 40 810 3 .nz.nn N7:0k: 990 31.60
FNznn N7:-N5%26 K1.20 8.20 4 Z.07.0n n7-N6-02 [9.80 (3170

3 £.07.00 70527 [F2.80 8.30 5 7.07.00 7:06: 9.70 [31.80

5| FO7 00 N7:05%:29 F9.20 f.50 h 7.07.00 N7-N6-0% M9.50 31.90

- F07.0n 70531 2.90 870 ri F07.00 Nk 930 320N
FNznn N7:-N%-32 1n f.80 f Z.07.0n N7-06-09 9930 {3210

Fi £.07.00 M7:0%:34 B8.60 29.00 9 7.07.00 7:06: 910 32,20

E FNznn n7:N%:36 90.40 9.1n a0 F.nzr.nn n7-NR-12 {90 (3230
F07.0n N7:0%37 91.50 930 31 0700 1T'|'|_E;_'|Ajﬂ 80 3240

nn PZN7.nn N7:N%:39 AQ2.70 P9.40 i ¥ PZ.07.0n N7:NR:15% MARN (3250

1 £.07.00 17:05:40 93,90 9.60

1l FNznn N7:N5%42 195 50 q9.80

3 F07.0n N7:N%:44 3n.nn

n4 PFN7.nn N7:N5:4% Q770 3020

1L £.07.00 N7:05:47 98.40 30.30

il FNznn N7:05%49 9900 3050

¥ F07.0n N7-N%60 A9.30 3070

na PFN7.nn N7:N%:62 Q9.0 30820

9 7.07.00 17:05:54 99,60 |

n FNznon N7:0%6% 9990 31.20
1 F07.0n N7-N%h7 (990 31.30
s PF.N7.0n N7:n5:69 A9.90 31.40

Printout of table

Printing measurement data
Measurement data can be printed in diagram or table form.
A standard sheet is printed as follows:

Protocol header with

¢ Title (pre-set with the file or instrument name),

e Date,

e Start and finishing time of a measurement (tables only),
e Channel and reading number (tables only),

¢ Consecutive page number,

* Option of entering “Conditions”,

e Other additional comment lines.

Special protocol headers can be selected from a list via the toolbar.

The printed protocol header contains information on the whole measurement
protocol.

It is recommended to use portrait format when printing tables and landscape

format when printing diagrams. Select the format required in the “Page
Setup” menu .
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1. Description of the system components

1.8 testo Comfort-Software

1.8.7.1 Control Unit and humidity probe, logging measurement
sequence

Logging air humidity and temperature values using a Control Unit and
connected humidity probe.

For details on application limits, initial operation, error messages etc. please
see the instrument instruction manual.

Initial operation/connecting hardware

* Connect humidity probe to instrument

e Connect instrument to PC via cable to RS-232 port

e Switch on instrument

e Load software

e Select “Instrument”, “New device”, “testo 350/454”.

¢ Follow the assistent until the instrument symbol appears in the archive.

1.8.7 Example 2

File | Instrument Edit Yiew Insert Format

Mew device

Mew device zetup wizard
Tevice selection
Praofi4510 -
Recaorder
testo_33
testo251
testo252
| bestod =L
itestodbll-454
| Hest > | Cancel
Hew device setup wizard
Connection
-
< Back | Mext > | Cancel |
Hew device setup wizard
Mew device is
testa350-454 to COM 1
< Back | Finish | Cancel
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1. Description of the system components

1.8.7.1 Control Unit and humidity probe, logging
measurement sequence

Selecting instrument/Device control

Click, activate context menu via the right mouse button,
select “Device control”, then “Delete memory” in
“Configuration Instrument”.

Programming instrument

e “Measurement program” in register

¢ Manual

e Number of values: 200

e Measuring rate: 2 s

“Apply”, “Start” and cover probe tip with hand (produces
interesting curve)

Click “OK” and close instrument via context menu.

1.8 testo Comfort-Software
1.8.7 Example 2

Wéindow 7

File Instument Edit ‘iew Inzert Format Tools
= E®
L
=[] archive
+-_] Sample files
= 0-454: Cantral Linit
= NONAME

Wl Heasure 1

bl Heasue 2

bl teasure 3
7= Bus connection

1 -4

File | Instrument Edit Yiew Insett Fomat Tooks

= Mew device

Windo

OMLINE 4

=Rl - ) OMLIME Configuration

2. B Device control

Mew instrurment group

Io’z

oo e T
"

= Duy

0-454: Control
HOMAME
bl Measure 1 Close
['_l__ Meazure 2
['_l__ Meazure 3 -
= Busg connection

OMLINE
@ ONLINE Configuration

File Instrument Edit Yiew |neert Format Toole Window 7
= E®
b
=[] archive 0‘2.
+-_] Sample files
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1. Description of the system components

1.8.7.2 Control Unit and humidity probe, analysing measurement
sequence

Reading out instrument

¢ Open instrument via the context menu.

¢ Drag the protocol by mouse into the work area, which directly displays the
table view

e Drag the location by mouse into the work area, which activates the read-
out assistent with automatic search function in archive.

¢ Right mouse button on button at top left of table gives additional
information on protocol or point of measurement; comments can be
edited.

Context menu in the table
e Content: deactivates columns (insert/remove columns)
¢ For example, a new dew point column can be generated via “Insert,

Formula”.

View as diagram
click on curve

e Smooth and mark measuring points
¢ Define line width and style

Data sequence
¢ Upper and lower limit values should have different colours
Click on axis

e Set division
¢ Select ranges

Context menu in diagrams

¢ Insert text
¢ Label header for printout

HOMAME Meazu C:1 Pa Properties

| Data sequence ]

1.8 testo Comfort-Software

1.8.7 Example 2

Protocol

Location

22 Edit line

MNOMAME Meazu
C:1Pa

[ Mark measuring points

Line
Calor

didth
Shyle
Marker

- I

-

-

v|

Degree of regression 1 il

w Statistical calculation ]

— Range limits ]

=]

Cancel |
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1. Description of the system components

1.8.7.3 Control Unit and humidity probe, exporting saved data
Editing readings

Managing reference data

In diagrams, it is possible to save the data just measured with the curve of a
previous measurement (reference data). To do this, the reference protocol
has to be read from the file and assigned* to a diagram. Depending on the
length of the reference protocol (relative time scales apply in this case...),
this reference data is visible in addition to the data from the current
measurement, provided it is also shown in the diagram.

*) determines which view is assigned which curve. Values can be added to or exchanged in a diagram,
table or scale.

Depending on the quality of the view
* 8 measurement sequences from different protocols can be shown in

diagrams,
¢ All of the measurement sequences of a protocol are shown in tables.

Exporting to other programs for further editing

Open the program parallel to Comsoft 3 to transmit data e.g. in MS EXCEL®.

Drag data from the instrument via drag-and-drop over the EXCEL® button in
the footnote to the EXCEL® worksheet.

If a location is dragged to the button, all of the connected protocols are
transmitted to an EXCEL worksheet.

Data can also be transmitted to other programs which support this function.
You can also use Copy/Paste as an alternative to drag-and-drop.

1.8 testo Comfort-Software
1.8.7 Example 2
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1. Description of the system components

.8 testo Comfort-Software
1.8.8 Example 3

1.8.8.1 Control Unit and humidity probe, direct display of
readings

Measuring

Measurement is conducted via “Instrument/ONLINE/Start
and/or Stop”. The measuring rate can be set in advance via
“Instrument/ONLINE Configuration”.

The number of data which can be saved is limited; the
maximum possible duration of the measurement is shown with
the selected setting.

ONLINE data transmission from the measuring instrument to
the measurement protocol can be started, frozen or contin-
ued. The various buttons can be accessed depending on the
program mode.

Start: Starts a new measurement.
A new measurement protocol is set up.
Stop: Stops a measurement.

Displaying readings

Readings can be shown in diagrams or tables. Several of
these views can be shown simultaneously in windows.
The values shown are updated constantly during
measurements.

Click on the respective symbol in the toolbar.

Saving measurement data

Measurement protocols can be copied as a file on the hard
disc of your computer for editing at a later stage, printing or to
be opened.

Last measurement

If data is lost, you can use this method to restore data from
the last measurement. The data comes from a backup file,
which is only updated every 30 seconds. In some cases, the
last measurement data could be missing.

Eile | Instument Edit Yiew Insett Format Tools  'Wind

= Mew device |

QOMLIME 4 . 5
- @ OMLINE Configuration

=T

2 B Device control

Mew inztrurent group
E T X |

°G

Eile | Instument Edit Yiew Insert Fomat Tools  ‘Windo
= Mew device |

ONLINE 3 @ Start

- @ OMLINE Configuration

. B Device control

Mew instrument group
H TS

== Bus conmechion

Save jn: | 1 Sample files j g @
Bz
TR
ElT4
File harne: m
Save as type: |Cc-msoft Standard [%.vi2] ﬂ Carzel
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1. Description of the system components

Instrument is not responding ...:

Your instrument has indicated that
probes are not working.

Measuring impossible.

The folder is not empty.
Not possible to delete:

Not possible to delete protocol:
Close and delete the file.

Invalid name:

1,2,*,:,\ cannot be used in location and
folder names.

An instrument setting with this name is
already available:
Please select a new name.

The time ranges overlap.

1.8 testo Comfort-Software
1.8.9 Error messages

e Check if instrument is switched on.
e Check connection cable.

This message appears if the PC program cannot communicate with the
connected measuring instrument or if the measuring instrument does not
respond.

e |s the instrument switched on?

¢ Does the instrument have sufficient power?
¢ |s the connection cable connected?

¢ s it the correct connection cable?

e Correct COM Port connection?

* You are trying to get an online measurement from an instrument to which
a probe is not connected.

e Connect the corresponding probes.

* Not all of the input variables for the function “..” are contained in the
measurement protocol. You have selected a pre-defined function which
needs more or other parameters than those included in the measurement
protocol e.g. you want to calculate the dew point, but only the temperature
is available, which means that the humidity parameter is missing.

The program does not allow you to simply delete full folders. First delete the
data or locations in the folder in order to be able to delete the empty folders
or delete the folder in Windows Explorer.

* You want to delete a file which is still open for editing. Open files cannot
be deleted.
e Close the file.

Rename the location/folder and do not use these characters.

Different names should be used when setting up new instruments. The same
names should not be used for different instruments.

You are trying to connect protocols using invalid data. Overlapping time
ranges cannot always be merged in a common protocol.
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1. Description of the system components

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

1.8.10.1 Display ranges

Testo Comfort software has all the functions needed to control and configure
Testo measuring instruments, to transmit data to your PC and to edit it. This
chapter describes all the commands necessary.

Testo Comfort Software is divided into two main parts: the archive and the

work area.
Archive ; —

File Instrument Edit “iew lnzert Fommat Tools

_ S =
Your measuring instruments and measurement data are managed in this
area K=
- =-|_] archive
=-|__] Sample filez
+- % 20000629

All of the measuring instruments are inactive when the program starts. If you o @ 20000711

want to activate a measuring instrument which is connected, double-click on -8 20000815
+- % 20000817

the symbol for the measuring instrument. Connection to the measuring
instrument is set up and the symbol for the instrument changes.

Alternatively, you can click on the symbol for the instrument with the right
mouse button and you will then receive a context sensitive menu from which
to select. Select “Open” to activate the required measuring instrument. The

¥
measuring instrument has to be connected and switched to the correct port. I 9
=-T§ testo350-454: Cortrol Urit
Locations and directories can be set up in the archive, which resembles the - LB “h*:e"liwe1 . 0
Windows Explorer® interface. You can set up, copy, delete etc. sub- Measure 2
directories by clicking the right mouse button on a directory or a location. = Busm’:’l's;‘:ﬂ
h !

If there are saved measurements in the measuring instrument and these are
shown below the measuring instrument, you can drag and drop the data

from the measuring instrument to a folder in the archive. You can copy olﬁ
several items by keeping the control button pressed.

You can also copy the data (from the measuring instrument or archive) into °0
the work area for display purposes. Mark the required data with the mouse
and drag it into the work area.

A folder is represented by the symbol for - ) " [l archive of
E

A location is represented by the symbol for

A measurement protocol is represented by the symbol for
The measuring instruments which follow are then represented by different

symbols.
The symbol changes if an instrument has been opened successfully.
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1. Description of the system components

1.8.10.1 Presentation areas
Work area
Your data is shown in this area.

If you copy your data from the archive to
the work area, the data will be shown. You
can decide which type of display to take.

It is possible to change the view if so
required. Simply click on the corresponding
symbol in the toolbar.

Once you have displayed a measurement
in the work area, you can call up a menu in
which further settings can be carried out by
clicking with the right mouse button in the
display:

The exact appearance of this menu
depends on the view selected.

it Farmat  Tool: 'Window 7

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

.o |M |.|E. il IStandard j| 7 ?

SR
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1. Description of the system components

1.8.10.2 Main menu item: “File”
File/Open

The data of a measurement protocol can be read in. For example, you can
save the current measurement as reference data or display later, as often
as required, for checking purposes.

Measurement data files have the file name extension “prn” or “vi2”. Only files
which were set up using this version, a previous version, or the Testo PC
adapter software are accepted! “wks” files can also be read in.

Measurement protocols contain
1. Per data block:

A protocol header: The units of the measured parameters and additional
information from the measuring instrument are located here, depending on
the structure of the readings.

2. Many data items within a data block consisting of:

e Time stamps: Date and time of respective measurement
¢ Readings: From all the connected channels

File/Save

Measurement protocol data is saved as the name (and type) displayed in
the top line, using this function. If it is a newly created data record, which
does not yet possess a name, it is necessary to select one. In this case, the
type of protocol is “vi2” and is marked by the symbol =

File/Save As...

Measurement protocol data is saved in a file on the hard disc of your
computer. Data is saved in the RAM of your computer during the
measurement. This is deleted once you exit the program. If you wish to
create protocols with stable values or you wish to analyse, print the data
etc. with this or other programs at a later stage, you should save the data in
a file.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

File Instrument Edit View [nsert Format Tools Windo

o= P

Page Setup

> Delete
Rename

1 C:\Program Files'. . i
2 C:%Program Filesh.. \D2

E it

T

| 1} -

L= NPT

O

b

S
o7

U'o

|— File Imstrument Edit Wiew Insert Farmat Toals i

g B Open

LCloze

El=l::.
Save ds.
@_ Fririt Prexiew
Print
Page Setup

¥ Delste
Fename

1 C:\Program Files'...\Air
2 C:\Program Filesh...\D2

Exit

¢ |l @
=L
L3
&8
. é irc...|

=
= T§ testo350-454: Control Urit
B ovimviaiar

I=| File Instument Edit Miew Inset Fomat Tools

5 S Open
LCloze
= Save
Save f
[, Print Previews
Print
Page Setup

W Delete
Rename

1 C:\Program Files.... \air
2 C:\Program Filesh.. 5D 2

Exit

AEQ AES: Cowbeod it

L | = Y

é
[ ||

m >

3
[ [ 1 El
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1. Description of the system components

1.8.10.2 Main menu item: “File”
Print Preview

The view will be printed exactly as it appears on the screen.

Printing

Readings can be printed in diagram or table form. A sheet is printed
containing the following elements:

1. Protocol header with title (pre-set with file or instrument names), date,
start or finishing time of a measurement (tables only), channel and
reading number (tables only), current page number, “Conditions” line and
additional comment lines.

2. Readings in diagram or table form
When printed, the protocol header contains information on the complete
measurement protocol.
It is recommended to use portrait format when printing tables and
landscape format when printing diagrams.
Set the format with “Page Setup”.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

I=| File Instument Edit ‘iew Insert Format Tools 'wi
g > Open é | Bl m
LCloze
= L
= Save
Save Az
(=Y Fiint Preview
Print
FPage Setup
3
"| 8
. Delete
Rename & Mrc..
L
L
1 C:\Program Files'.. i 4
2 C\Program Filssh.. \D2 |5" :
L
Esit 6 F
== I |]r 4

|— File Instument Edit ‘iew Inzert Fomat Tools Wi
g B Ooen W=
LCloze
= L
= Save
Save Az
[, Print Preview
FPage Setup
k
| 8
W Delete
Flereme é irc...
o]
o]
1 C:\Program Files'....\air L
2 C:\Program Files.. \D2 g :
o]
E st 6 i
= 7 d
= B bectn IRNARA Crmbnl | it | o
Page Setup K E
Paper
Size:
Source: Auto sheet feeder ﬂ
Orientation Marginz [millimeters)

* Parlrait Left: 20 Bight: | 20mm
" Landscape Top: 20mm Bottom:  [20mm

o]

Cancel | FErinter... |
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1. Description of the system components

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

1.8.10.2 Main menu item: “File”

Example diagram print-out

= kit ¥ 0 PCEOTE WOSS U WY
Bedi : hier kénnen Sie nihere Infos ben
Kommenta

r Datum: 25.09.2000 L5 Ki2 mis
hierb es weeee Fouchte: e Startzeit:18.05.2000
sich um ein Kommentar- Abs.Druck: 1013.0 hPa Luftdichte: Endezeit:19.05.2000
[feld, das frei editiert 1292.2 gim3 et (3)
|werden Kann. &-_!rohrlm 1.0 %m

m/s: Keine Kalibrierdaten eingerechnet
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1. Description of the system components

1.8.10.2 Main menu item: “File”
Opening the files last used

The files last used can be opened here. The required file is opened by
clicking on the respective file name. However, if you have already
deleted or moved this file to another location, you will, of course, not be
able to open it and you will receive an error message.

Setting up a new location

You can assign as many locations as required within an archive, which
can then be managed and structured in one of the tree structures
familiar from Windows Explorer®. The location or also the location
name is used to assign measurement data (reading, unit, time) a name
relevant to a specific location or other attributes.

Preparing the measurement
It is recommended to set up a fixed structure in the archive for

comprehensive measurements at many different locations e.g. when
measuring the climate data of an entire house.

These locations can then be transmitted to the testo 400 instrument with

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

ir= Testo Comfort-5oftware

File Instrument  Edit Wiew Insert Fomat Tools

= Open

x|

Page Setup

¥ Delste
Fename

2 C:\Program Filesh...\D2 “l(

Exit

File  Instrument Edit “iew |neert Format Tool: Window 2
=2
s
=] archive ‘ 0‘2,
> O = :

1
3
e
e
e
e

additional information such as required value, channel dimensions etc., if so

required.
The location names are in the display on site. Selection is possible via

“up/down, OK” or barcode pen. Saved data is then coupled with a location

name until it is filed in the PC archive.
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1. Description of the system components

1.8.10.3 Main menu item: “Instrument”
New device

The assistent for setting up the instrument supports you when adding
additional measuring instruments to your configuration.

You will get to the next page via “Next” and to the previous page via “Back”. I

The instrument which is to be set up should be connected to the computer =z B
and switched on, since the New device setup wizard checks the connection

to the measuring instrument once setup is complete.

1. A list of instruments appears for you to select. Select the

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

=) Tezto Comfort-Software - [testo454-20000

| Datei | Gerdt Bearbeiten Ansicht  Einfligen

= & Meuss Gerat

OMLIME L4
+-_7] C &8 OMLIMNE Konfiguration

- ﬁ Geratesteusung

IO T I T
A testopower-2000; 25

@ teztoanalog-2000: 33

|nStrument Wh|Ch yOU have jUSt COI’lneCted Neuesz Geraet einfichten Assiztent
. . . Serateauswahl
2. The next step is to select the interface to which the [ﬂ — -
instrument is connected. It is only when you have selected testo_33

an interface that you can leave this page.

3. You can now assign your newly setup instrument a name
which should appear in the Comfort software. Make sure
that you choose a name which is not already being used
for another instrument. The name of the measuring

testo251
testo252
testo 0S4l
ihestoa000-454
testod00-E50-950 |

| Weiter > | Abbrechen|

instrument is shown as standard.

Heues Geraet einnichten Assistent
4. An attempt is made to set up a connection to the Verbindung
instrument. =

< Zuriick | Wwieiter » | Abbrechen |

Meues Geraet einrichten Aszzistent

Neues Gerat ist

testo3d50-454 an COM 1

< Zuriick | Fertig stellen | Abbrechen
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1. Description of the system components

1.8.10.3 Main menu item: “Instrument”
Device control

This menu item is used to call up the configuration
page of the selected instrument. These are adapted to
the corresponding instruments and make available the
respective setting options on offer.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

testo350-454
General ] Measuring proglaml Diagnosis] Settings]
Serial nurnber 534286
Firrnwane V1.0
Battery voltage "
free memary ]
Temperature 32 C
n o EreErEm Time 04:19.53
Date 21/0/00
Mo mistake Spnc with PC clock
Mame Cantrol Lini
Cancel | | |
testo350-454
Instrument l Prograrm ] Settings ] Urnits ] Prirt ]
Instrurnent
Multi-function box 454 Testo t454
Serial number: 531889
Firmwware: Y0.62
Fechargeable battery 100 4
Pragram
Free memary: Drata gets in memmory: 3
ll llll llll Free memony: 258849 Measured
Pragram finished
Ok | Cancel | | |
testo350-2000

General l Measuring plogram] Diagnosis] Recal ] Settings]

Sernial number 505335
Firnware YW1.01
B attery voltage 95 v
free memary |
Temperature 243 °C
n Mo e Pump hours a4 h
Measuning operation Mess. bax CAN D |14 b
Mo miztake
Name |Anal_l,lsis{
ak | Cancel Apply
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1. Description of the system components

1.8.10.3 Main menu item: “Instrument”
Online

One of the following two elements appears in this menu item once
you have opened an instrument:

Start

Start the online measurement with this menu item/icon. Data is
shown automatically in the work area.

Stop

You can hold the current online measurement with this menu
item/icon. You can now also save the protocol from the work area on
your hard disc.

ONLINE Configuration

The measuring rate for online measurement is set here. The
maximum number of measurements is calculated from this
measuring rate. The minimum adjustable measuring rate depends on
the instrument and is checked accordingly.

The data is buffered at regular intervals in a temporary file on the
hard disc.

Measurement finishes automatically once the maximum
measurement time has been reached.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

=) T esto Comfort-5oftware
Eile | Imstrument Edit Miew |nserit Format Tools Window 2

= Mew device ‘

OMLINE HIE JiStart
-~ @ ONLINE Configuration 21 v

10
E Device contrl l
Hew instrument group o] ‘ Q
T
H-_] WwWetterD1_2605
testo350-454: ME Logger
B eyl - S

=) Testo Comfort-Software - [testo350-454]
| File Instrument  Edit Miew  Insert Format Tools  Window 2

2 Hewdevice ‘ d B ey
ONLINE > Date

-] @8 OMLINE Configuration

E Device contral

+- [ -

Mew instrument group
+| T

4] WetterD1_2605
B testalA0-454 MB | oaoes

Inztrument adjustment

Channels
LCycle Ec v Cancel
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1. Description of the system components

1.8.10.4 Main menu item: “Edit”
Undo

Undoing the last action
Use this menu item to undo the last action.

Copy

Diagrams, tables or sections of the tables can be copied into the WINDOWS
clipboard which are then available in other application programs with the
PASTE menu item. In this way, you can get a graph or values from another
table into another program. You can also copy the data within Comfort
software in the same way.

Note:

To prepare the picture of a graph for subsequent printing using a different program,
please first select the line and background colour or patterns/styles which can be
printed.

Paste

Measurement sequences, locations or directories which were copied from
the archive to the clipboard can be pasted at the desired location.

Paste into a new file

The files copied to the WINDOWS® clipboard are pasted into a newly
opened file.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

i== Testo Comfort-5oftware - [Control Unit]

|= Eille Instument | Edit Miew Insett Format Tools Wi
=W S0 B
2 Copy n-So
=] archive (R Paste con
+-|_] Sample Paste into a new fle com|
= § testo350-45
=B MOMaw
Ie:
ez |

Iivem Testo Comfort-Software - [Control Unit]

|= File Instument | Edit ‘iew Insett Format Tools '

== = TN m
3 I <
=11 archive @Easte con
+-_] Sample Paste into a new file com
= I§ testo350-45
=B HOMAk

e:
e azms |
bMeasips 3

I= Testo Comfort-5oftware - [Control Unit]
|= Fie Instument  Edit Yiew Insert Famat Tools i

=l E (m
Copy S0
—1-_1 archive 2| Pasts
+-_] Sample Paste into a new file comy
- I§ testo350-45.
= LE HOma

Me:
e s |

i= Testo Comfort-Software - [Control Unit]

|= Eile Instument | Edit Wiew Insert Format Tools il

=Ed &R i
B2 Copy r-So
=1 archive (R Paste [con
+|_] Sample Paste nto a new fle com|
= § testo350-45
=B MOMAw

he:
b TS |
"
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1. Description of the system components

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

1.8.10.4 Main menu item: “Edit”

Formula -

I= File Instument | Edit Wiew Inzet Format Tools

A complzte pre-defined formula can be edited or redefined using this =H SR
command. B Capy It
=11 archive @Easte [
+-|_] Sample Paste into a new file =

= I§ testo350-45
SR @Y Formula..

e:
e azmms |

Delete = Testo Comfort-Software - [Conlml Unit]
I= FEile Instument | Edit Wiew Insert Fomat Tools

Deletes all the formulated functions and contents for this measurement data. == = Y
Bz Copy
=] archive [FR Paste
+-_] Sample Paste into a new file
= I§ testo350-45
=% NDNAN

Me: D
fl I e azrE I I

1.8 —42



1. Description of the system components

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

1.8.10.5 Main menu item: “View”

All of the functions pertaining to screen layout and graphic design are
located here. The graphical presentation of readings is the main task of this
program. Readings can be shown in diagrams and tables, for example.
Several such views can be shown simultaneously in a window. The values
shown are constantly updated during measurement.

The following is a list of the functions included in this menu.

Toolbar
SR 2R E® ¢ B M@ - [Standard ] 2w
Switches functions which appear in
“Tools, Customize”, on or off, as
required. In this way, you have more Edit | Wiew Inseit Fomat Tools i
space on your screen to show data. 15 o
¥ Status bar
v Palette pfort-Sq
. ur con
fog || ¥ Archive ur com

,'Ii: Con Fullzcreen

sure 1| v Header
S
sure = LContents

ioh |

Palette
. . . Edit | Yiew Insett Fomat Tools i
T.he palettg, wh!ch is used to edit i [ oaiba o
diagrams, is switched on or off as v
required. v Paette plort 54
fileg | ¥ Archive ur coml
4;: Ean @ Fullzcresn
Baure 1) o Header
Bsure :
ksure ;. Contents
bewn T T
Status bar
iftware - [Control Unit]
The bottom window line is switched il MieWT 1::8” Fomat Took Y
. . Eher, W
on or off. Information, status displays 2 @ g
and notes normally appear at this v [’_"”"5
point. bs I BEhive urco
Con @ Fullscreen
e 1 o Header
ure =
e = LContents
o S—
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1. Description of the system components

1.8.10.5 Main menu item: “View”

Archive

The archive and registered instruments are displayed or not displayed.

Fullscreen

Enlarges the presentation area to screen size.

Header

Used to fill header of current diagram/table. The appearance of the protocol
header depends on the chosen layout.

Contents

Individual channels can be activated or deactivated in the protocol shown.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds
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1. Description of the system components

1.8.10.6 Main menu item: “Insert”

1.8 testo Comfort-Software

1.8.10 Details/Backgrounds

Inzert Fommat Tool: “Window 2
Text E® - O |Standard
=]
Text can be added to diagrams. XS
The text entered in the text box can be moved (hold right nit i
mouse button and drag) to any point on the diagram area.
If you double-click on the right mouse button when the text 5
box is activated, the font attributes can be changed. i
The “Eraser” palette symbol deletes a selected text box from
the screen. a6
B.5_
Function =0 Testo Comfort-5 oftware - [testo350-454]
| Eile Instument Edit Yiew | Ingert Fomat Tools Window 2

If there are several channels in a measurement protocol e.g. temper- b= = = - i "j‘:‘l o & i
ature, humidity, they can be offset. The result is a new value : . R
sequence which can be displayed and edited. - D_ﬁ‘;”;:;;fgateien

+-_ BrennerdatenSr

+-_] Messorte

+ _| RGAnalyze
Formulae
You can subject the readings to individual calculation by inputting formulae.
For example, the formula “(K<Index>-32)*5/9” converts a temperature value
with “Degrees Fahrenheit’ to “Degrees Celsius”. Formulae can be applied to
the data sequences of individual protocols.
Nofes

Formula e unit

The decimal point is as follows: 10.50. Values on a parameter list are separated by a | [d =]

comma e.g.: td (K2,K1).

Syntax
Permitted digits/symbol sequence for a formula and an arithmetical printout.
Symbols

Numerical constants e.g.: 3.14

Channel references: K<Index> e.g.: K1

Mathematical operators: +, -, *, /, A for exponents

Mathematical functions: sqrt(<Printout>)

Trigonometric functions: sin(<Printout>), cos(<Printout>)

Gradient operator “e.g.: K2” to determine the timed derivation of the
parameter measured in channel 2

Case differentiation: if <Condition> then <Printout> else <Printout>

j J Chatirels in protocal
J ﬂ £ s jv Cancel

predefined functions

| Diew point temperature j
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1. Description of the system components

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

1.8.10.7 Main menu item: “Format” ware - [Control Unit]

b Miew | Inzert Format Tools W

This menu item contains the following entries: = Cree
Frint  Jf Formula by

Font B [stq

You can set the fonts to be used here. This font is then used for protocols
and to label diagrams.

Pattern

are - [Control Unit]

Used to set units, common axes, background colour and limit value colours. Yiew | Insert Fomat Tools Wi
A Text

=

S o,
20| ]

poker ... Histogram Stan

1 1 '—
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1. Description of the system components

1.8.10.8 Main menu item: “Tools”

Settings
The Settings menu contains the following elements:

e Diagrams:
Curves: Standard allocation of colour, width and style to the eight
curves shown in a diagram. In diagrams and parametric graphs:
sets background and grid colour, line type in grid.

e Colour code: Tick this box to enable the allocation of the diagram
line and histogram bar to the parameter. The variable axis in
diagrams is labelled with a colour associated with a parameter.
Histogram bars are coloured individually within the limit values.

e Common axes: Tick this box to show more than three different
parameters together in one diagram. Use UP/DOWN to select the
parameters which are to be assigned to a common variable axis.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

1are - [Control Unit]

View Insert Fomat | Tools Window 2

Settingsz

& (4 = 4

Print  Print Pr.. o ) pa ... Onlif
uztomize...

20| ]

hreber ... Histogram |Standard

Adjustments

Calorfunits ] Common axis ]

Curves

1 A Color [N |~| Width

Shyle

Grid

Background
[ Colar -
Swe  [ooo_. -

Biris
Delete defaults |
Ok | Cancel |
5‘
Diagrams ~ Colorfunits ] Crt Color 7] x|

[v¥ Colour code

"Ha0 =

Usze colour code if you war
the conesponding unit uzin
colour

LCustom calors:
[ rrrrr
o rrrrr

o | |

Diagrams] Colorfunits - Common axis ]

Urit together with
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1. Description of the system components

1.8.10.8 Main menu item: “Tools”

Customizing
It is possible to influence the appearance of the Comfort software
with this menu item. You can set the following:

¢ Toolbar (displayed/hidden)
e Large or small symbols
e Which symbols are to appear in the toolbar

Open the register to change the toolbar shown and move the
corresponding symbol to the required location. Click on the bottom
of the symbol for more information.

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

[Control Unit]

Inzert Format | Teol: ‘Window 2
Settings
= B
Frint Pr... Onlinef
lil
| Histo |Standard
1 n I
Customize
Toolbars l Commands] Fange of functions]
Toolbars:
i Hew.

Beset
¥ Large Buttors g

QK. | Cancel | | Help |

Customize
Toolbary  Commands l Range of functions]

Categaries: Buttons

Instrument = (= @' é

View COpen Save  PrintPr.. Pnnt
(5] ¥ bt
Mew loc... Mew fol... Transmd.. Delete it..
=3

Undo Copy Paste

Select a category, then click a button to see its description. Drag the button
to any toolbar

Drescription

aK | Cancel | | Help |

Customize

Toolbars] Commands  Fange of functions l

Function |

v| Create a new Analog

| Create a new Parameter
| Offset curve on time axis
| Repair databaze

v| Reset with defaults

Change password |

aK | Cancel | | Help |
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1. Description of the system components

1.8.10.9 Main menu item: “Window”

Window
The following sub-menu items can be selected:

Tiled
Tiled horizontally
Cascading

The names of all the open measurement protocols are shown, which are
ticked when activated (foreground).

1.8 testo Comfort-Software
1.8.10 Details/Backgrounds

Tools | Window 2
Copy Tiled harizantally Shift+Fg
Cazcading Strg+F8
L4
F ¥ 1 A0 ]
zkirc... | Date Time [%rH... | I°C
23/08/00 16:48:27 |41.90 |25.4
23/08/00 16:48:29 |41.90 |25.4
23/08/00 16:48:31 |41.90 |25.4
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1. Description of the system components

The Testo databus system is used to transfer data and function commands.
The individual components are also supplied with power through this bus
system.

The connection can be made in 2 ways:

a.) Plugging on the components directly (Control Unit, data logger etc.)
b.) Connection of the components with a databus cable.

Max. length of the databus cable:

e Max. 50 m with power supply to the components through the databus

e Several hundred metres without power supply to the components through
the databus.

Caution!

¢ Please use Testo databus cables only.

e When routing the cables, ensure that they are not laid beside three-phase power
or similar cables. This could impair the function!

e |deally, connect the cables when the system is switched off. So-called “Hot-
Plugging” is possible, although is may be necessary to switch the entire system
off and on depending on the combination.

e Ensure that the individual components have different bus addresses.
(BUS ID)

The bus address is set via [ Service | .., [Bus address|

Terminal plugs for the Testo databus

The data connection is linear in structure. The beginning of the line is the
Control Unit or the Testo databus card.

The terminal plug must be used for the loggers at the last instrument on the
databus. This ensures a defined electrical state.

1.9 Testo databus
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1. Description of the system components

1.10 System examples of logger
1.10.1 Systems with control unit

1.10.1.1 Standard delivery of control unit

The control unit is supplied with 4 batteries and is fully functional with these Control Unit

batteries. X Batteries
[] Standard rech. batt.

Components Part no. [] Testo rech.batt. pack

Control unit 0563 0353

. 8V DC
DO .
Touchscreen with pen 0440 0559 :

Software ComSoft 3 0554 0841 RS232 DATA —mm—

l .r:i(t).1.2 Power to control unit via Testo rechargeable battery pack/mains Control Unit
[ ] Batteries

The Testo rechargeable battery pack is recommended for the control unit. [] Standard rech. batt.
d Testo rech.batt. pack

8V DC
0 @ED !
The Testo rechargeable battery pack can be charged with mains unit Rs232 DATA -==—
connected in the control unit. Meanwhile, the control unit is switched off.

If operating using mains, the rechargeable battery is recharged
simultaneously during the measurement.

Components Part no.

Control Unit

Control unit 0563 0353 L Batteries

Mains unit for control unit 0554 1084 ?;:?:?;g;i‘;m E::I'(

Testo rechargeable battery pack 0515 0097 2 maine unit
Option: 8vDC | 0554 1084
Touchscreen with pen 0440 0559 ‘ @ ‘ o

Software ComSoft 3 0554 0841 Rs232 DATA

1.10.1.3 Control unit and 1 logger

Control unit and 1 logger connected

The control unit with a logger attached is a compact, portable hand-held
instrument for applications in the field. Control Unit

[] Batteries

[] Standard rech. batt.
| X Testo rech.batt. pack

avnc
' @ .

RS232 DATA —==—

Logger

[] Batteries
[] Standard rech. batt.
X Testo rech.batt.pack Terminal

plug
2O OO

e DATA
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1. Description of system components

If the 0554.1084 mains unit is attached to the control unit, the Testo
rechargeable battery pack in both the control unit and the logger are
recharged. Recharging can be accelerated by attaching a mains unit
(0554.1084) to the logger.

Components Part no.

Control unit incl. terminal plug
0563 0353

Testo rechargeable pack

0515 0097

Mains unit for control unit
0554 1084

Logger

0577 4540

Testo rechargeable battery pack
0515 0097

Option:

Touchscreen with pen

0440 0559

ComSoft 3 software
0554.0841

Control unit and 1 logger via Testo databus
When the logger and control unit are powered by the Testo rechargeable
battery pack, the maximum databus length is 100 m.

The control unit switches bus communication off once the Testo rechargeable
battery pack in the control unit is spent. Logger online operation is then no
longer possible. Once the logger has an internal Testo rechargeable battery
pack which is ready to operate, it can still run measurements and it can still
be read out at a later stage.

Components Part no.

Control unit incl. terminal plug 0563 0353
Testo rechargeable battery pack 0515 0097
Mains unit for control unit 0554 1084
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Databus cable (2 m) 0449 0042
Option:

Touchscreen with pen 0440 0559
ComSoft 3 software 0554 0841

Charging rechargeable batteries

If the 0554.1084 mains unit is attached to the control unit, the Testo
rechargeable battery pack in both the control unit and the logger are
recharged. Recharging can be accelerated by attaching a mains unit
(0554.1084) to the logger.

Control Unit

[] Batteries
[ ] Standard rech. batt.
Testo rech.batt.pack

1.10 System examples of logger
1.10.1 Systems with control unit

33— Mains unit

S .-

RS232 DATA —==—

Logger

[ ] Batteries
[] Standard rech. batt.
Testo rech.batt.pack

20 ®®

0554 1084

Terminal
plug

i DATA
Control Unit
[ ] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

i

SHE -

RS232 DATA —==—

max. 100m

Logger

[] Batteries
Standard rech. batt.
Testo rech.batt.pack

2O ® @
yaN DATA
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1. Description of the system components

Control unit and 1 logger via Testo databus with mains units

Maximum databus length is 1000 m when power is supplied by 2 mains
units.

1.10.1.4 Control unit and 2 Loggers

Control unit with 2 plugged in loggers
A power box is required for mobile applications using the control unit with 2
plugged in loggers.

Control Unit

[] Batteries
[] Standard rech. batt.
X Testo rech.batt. pack

8V DC
‘ .

RS232 DATA -

max. 1000m

Logger

[] Batteries
[] Standard rech. batt.
X Testo rech.batt.pack

O ®

DATA

I—Mains unit
0554 1084

Control Unit

[] Batteries
[] Standard rech. batt.
X| Testo rech.batt. pack

sv DC
' @ .

RS232 DATA —==—

Logger

[] Batteries
[] Standard rech. batt.
X Testo rech.batt.pack

20 OO

s DATA

Logger

[] Batteries
[] Standard rech. batt.
X Testo rech.batt.pack

20 ® @

_/_

DATA
Powerbox
@
@ @ ONoff 12(\,20
DATA

1.10 System examples of logger
1.10.1 Systems with control unit

£33 Mains unit
0554 1084
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1. Description of the system components

1.10 System examples of logger
1.10.1 Systems with the control unit

The power box is recharged via the mains unit for the power box (switched

on). Recharging can be accelerated by additional mains units (0554.1084). Control Unit

[] Batteries
Components Part no. [] Standard rech. batt.
Control unit incl. terminal plug 0563 0353 X| Testo rech.batt. pack
Testo rechargeable battery pack 0515 0097 BV —
Logger 0577 4540 ‘ @ .
Testo rechargeable battery pack 0515 0097 Rs232 DATA -
Logger 0577 4540
Testo rechargeable battery pack 0515 0097 Logger
Power box 0554 1045 [] Batteries
Mains unit for power box 0554 1143 [] Standard rech. batt.
Option: X Testo rech.batt.pack
Touchscreen with pen 0440 0559 ’ @ @
Software ComSoft 3 0554 0841 svoe =

L DATA
Logger
[] Batteries

[] Standard rech. batt.
X Testo rech.batt.pack

RO ®6

DATA
Powerbox Mains unit
0554 1143
L] G__
@ @ Vet 12V DC
DATA
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1. Description of the system components

Control unit and 2 loggers via Testo databus with mains units
3 mains units are absolutely necessary for operation.

Databus length = L1 + L2
Max. databus length = 600m

Control unit incl. terminal plug 0563 0353
Mains unit for control unit 0554 1084
Logger 0577 4540
Mains unit for logger 0554 1084
Logger 0577 4540
Mains unit for logger 0554 1084
Databus cable (2 m) 0449 0042
Databus cable (5 m) 0449 0043
Option:

Touchscreen with pen 0440 0559
Software ComSoft 3 0554 0841

1.10 System examples of ogger
1.10.1 Systems with control unit

Control Unit

X] Batteries
[] Standard rech. batt.
[] Testo rech.batt.pack

C3—+—
8VDC |Mains
éﬁb o o |unit
+ - ]0554 1084
RS232 DATA —-==—
L1
Logger
Batteries
[] Standard rech. batt.
] Testo rech.batt.pack
8v|pC (X J [ X J
T I DATA
Mains unit
0554 1084
Logger
Batteries
[] Standard rech. batt.
] Testo rech.batt.pack
®®
8Vv|DC ( X J
T I DATA ——
|
Mains unit
0554 1084
L2
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1. Description of the system components

Power supply via a Testo power box
If power cannot be supplied to the logger via mains unit, power can then be
supplied via power box. The control unit can be operated via mains unit.

Databus length = L1 + L2

Maximum databus length = 100m

Components Part no.

Control unit incl. terminal plug
Mains unit for control unit
Testo rechargeable battery pack
Logger

Testo rechargeable battery pack
Logger

Testo rechargeable battery pack
Power box

Mains unit for power box
Databus cable (2 m)

Databus cable (5 m)

Option:

Touchscreen with pen

Software ComSoft 3

Rechargeable battery is recharged via power box mains unit (0554 0143).

1.10 System examples of logger
1.10.1 Systems with control unit

Control Unit

[] Batteries
[] Standard rech. batt.
Testo rech.batt.pack

Ca—
G
e o |unit
+ - |0554 1084
0563 0353 RS232 DATA -em—
0554 1084 L1
0515 0097
0577 4540
0515 0097 Powerbox
0577 4540 @ @ 2 0O
0515 0097 12vpe
0554 1045 DATA
0449 0042 [] Batteries
0449 0043 [ ] Standard rech. batt.
Testo rech.batt.pack
0440 0559
0554 0841 gxll;r:.:: @ @ @
o DATA
Logger
[] Batteries
[] Standard rech. batt.
Testo rech.batt.pack
20 ® @
i DATA —
L2
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1. Description of the system components

1.10 System examples of logger
1.10.1 Systems with the control unit

1.10.1.5 Control unit and 3 loggers Control Unit
Power supply via power box [] Batteries
Battery recharging [] Standard rech. batt.
The Testo rechargeable battery pack is recharged via the power box Testo rech.batt. pack
(switched on).
8V DC
Components Part no. ‘ @ ‘ $ e
Control unit incl. terminal plug 0563 0353 RS232 DATA —em—
Testo rechargeable battery pack 0515 0097 Logger
Logger 0577 4540 [ Batteries
Testo rechargeable battery pack 0515 0097 [] Standard rech. batt.
Logger 0577 4540 Testo rech.batt.pack
Testo rechargeable battery pack 0515 0097
Logger 0577 4540 8v DC ‘ @ @
Testo rechargeable battery pack 0515 0097 i DATA
Power box 0554 1045
Mains unit for power box 0554 1143 Logger
Option: [] Batteries
Touchscreen with pen 0440 0559 Standard rech. batt.
Software ComSoft 3 0554 0841 Testo rech.batt.pack
HEROED
I DATA
Logger
[] Batteries
[] Standard rech. batt.
Testo rech.batt.pack
20 @6
DATA
Powerbox
@@ %2
DATA

1.10-8



1. Description of the system components

Power supply via Testo mains units

Mains units are absolutely necessary for operation.

Databus length = L1 + L2 + L3
Max. databus length = 500m

Components Part no.

Control unit incl. terminal plug
Testo rechargeable pack

Mains unit for control unit
Logger

Testo rechargeable battery pack
Mains unit for logger

Logger

Testo rechargeable battery pack
Mains unit for logger

Logger

Testo rechargeable battery pack
Mains unit for logger

Databus cable (2 m)

Databus cable (5 m)

Databus cable (20 m)

Option:

Touchscreen with pen

Software ComSoft 3

1.10 System examples of logger
1.10.1 Systems with the control unit

Control Unit

[] Batteries
[] Standard rech. batt.
Testo rech.batt. pack

200"
0563 0353 ‘ $ e
0515 0097 RS232 DATA -—em—
0554 1084 L1
0577 4540
0515 0097 Logger
0554 1084 [] Batteries
0577 4540 [] Standard rech. batt.
0515 0097 Testo rech.batt.pack
0554 1084
0577 4540 % @ @
0515 0097 T DATA
0554 1084 Mains unit
0449 0042 0554 1084
0049 0043
0049 0044 Logger
[ ] Batteries
0440 0559 [] Standard rech. batt.
0554 0841 Testo rech.batt.pack
T DATA
Malins unit
0554 1084 ‘
L2
Logger
[ ] Batteries
[] Standard rech. batt.
X Testo rech.batt.pack
®®®
8v|pC [ X J
T DATA
Malns unit
0554 1084
L3

Mains
unit
0554 1084
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1. Description of the system components

1.10 System examples of logger
1.10.1 Systems with control unit

Power supply via Testo power box Version 1

Control Unit
Databus length = L1 + L2 + L3 [] Batteries
Max. databus length = 50m [] Standard rech. batt.
Testo rech.batt. pack
Components Part no.
Control unit incl. terminal plug 0563 0353 ‘ @ ‘
Testo rechargeable battery pack 0515 0097 i
Mains unit for control unit 0554 1084 Rezs2 DATA
Logger 0577 4540 L1
Testo rechargeable battery pack 0515 0097
Logger 0577 4540 Powerbox y
Testo rechargeable battery pack 0515 0097 y nal't"s
Logger 0577 4540 @ ’ o8 (OTo0s54 1143
Testo rechargeable battery pack 0515 0097 DATA e
Power box 0554 1045
Mains unit for power box 0554 1143 Logger
Databus cable (2 m) 0449 0042 [] Batteries
Databus cable (2 m) 0449 0042 [] Standard rech. batt.
Databus cable (2 m) 0449 0042 Testo rech.batt.pack
Option: ™ @ @ o
Touchscreen with pen 0440 0559 8vpe °° v
Software ComSoft 3 0554 0841 L DATA
Recharging is via the mains unit power box.
Recharging is accelerated by additional mains units (0554.1084).
Logger
[ ] Batteries
[] Standard rech. batt.
Testo rech.batt.pack
20 @6
8V DC ([ X ]
L DATA

L2

Logger

[] Batteries
[] Standard rech. batt.
X Testo rech.batt.pack

2@ @ @

i DATA ——

L3
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1. Description of the system components

1.10 System examples of logger
1.10.1 Systems with control unit

Power supply via Testo power box Version 2
pply P Logger
Databus cable = L1 + L2 + L3 [] Batteries
Max. databus length = 50m [] Standard rech. batt.
Testo rech.batt.pack
Components Part no. oy @ @ >
Control-Unit incl. terminal plug 0563 0353 8voe o0/ \oo
Logger 0577 4540 IT DATA
Testo rechargeable battery pack 0515 0097
Logger 0577 4540 L1
Testo rechargeable battery pack 0515 0097
Logger 0577 4540 Control Unit
Testo rechargeable battery pack 0515 0097 [] Batteries
Power box 0554 1045 [] Standard rech. batt.
Mains unit for power box 0554 1143 Testo rech.batt.pack
1 terminal plug 0554 0119 o
Databus cable (2 m) 0449 0042 @ avoe
Databus cable (5 m) 0449 0043 +2
Databus cable (20 m) 0449 0044 Rs252 DATA —==—
Option: Powerbox
Touchscreen with pen 0440 0559
[ ]
Software ComSoft 3 0554 0841 @ @ Yot 12(\,?:
DATA
Recharging is via the mains unit power box. o "
Recharging is accelerated by additional mains units (0554.1084) 0584 1143
Logger
[ ] Batteries
[] Standard rech. batt.
Testo rech.batt.pack
2O @ @
8V DC ( X ] (X J
i DATA
L2
Logger
[] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

20 QO
f DATA

L3
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1. Description of the system components

1.10.1.6 Control unit, logger and analog output box
Power supply via Testo rechargeable battery pack

Databus length = L1 + L2
Max. databus length = 150m

A mains unit (0554 1084) attached to the analog output box is recommended

Control unit incl. terminal plug 0563 0353
Testo rechargeable battery pack 0515 0097
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Power box 0554 1045
Mains unit for power box 0554 1143
Analog output box 0554 0845
Mains unit for analog output box 0554 1084
Databus cable (2 m) 0449 0042
Databus cable (2 m) 0449 0042
Option:

Touchscreen with pen 0440 0559
Software ComSoft 3 0554 0841

The cable can be extended by 150m to 250m by using additonal mains units on
control unit, analog output box and logger.

1.10 System examples of logger
1.10.1 Systems with the control unit

Control Unit

[] Batteries
[] Standard rech. batt.
Testo rech.batt.pack

il
8v DC

@ HE

RS232 DATA —==—

L1

Mains unit
0554 1143
Powerbox
[ @_
@ ot 12v DC
DATA
Logger
[] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

20 @ @
8V DC [ X J [ X J

i DATA
mA out

@ @

8v|DC [ X}
T DATA
Me|1ins unit
0554 1084

L2
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1. Description of the system components

1.10 System examples of logger
1.10.2 Systems with the USB databus controller

1.10.2.1 USB databus controller and 1 logger

Power supply via Testo rechargeable battery pack
Databus length=L 1 +L 2 —
Maximum bus length = 150 m

Note ! e -
If thermal probes, CO2 -probes are not used, the max cable length increases " Mains unit
L1

to 600m. 0554 1143
Components Part no. Powerbox

USB databus controller incl. terminal plug 0554 0589 R @ ogﬂ e—
Logger 0577 4540 3 o ravoe

Testo rechargeable battery pack 0515 0097 DATA

Power box 0554 1045

Mains unit for power box 0554 1143

Databus cable (2 m) 0449 0042 Logger

[ ] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

FL DATA — |
L2

Power supply via Testo mains units [ |
Databus length=L 1+ L 2
Maximum databus length = 1000 m - _ o
Components Part no. L1 :\,nsasizso:'ﬂt
USB databus controller 0554 0589 Powerbox
Logger 0577 4540
Mains unit for logger 0554 1084 ee @ O%ﬁ Ca
Power box 0554 1045 12voe
Mains unit for power box 0554 1145 DATA
Terminal plug 0554 0119
Databus cable (2 m) 0449 0042

Logger

[] Batteries

[] Standard rech. batt.

X Testo rech.batt.pack

® @
8 DC ( X J
TI L DATA —
Mai|!|s unit
0554 0143
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1. Description of the system components

1.10 System examples of logger

1.10.2 Systems with the USB databus controller

1.10.2.2 USB databus controller and 2 loggers

Power supply via Testo rechargeable battery pack

Databus length=L 1+ L2 + L3
Maximum databus length = 50 m

Note

If thermal probes, CO2 -probes are not used, the max cable length increases
to 300m.

USB databus controller 0554 0589
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Power box 0554 1045
Main unit for power box 0554.1143
Terminal plug 0554 0119
Databus cable (2 m) 0449 0042
Databus cable (2 m) 0449 0042

Mains unit
L1 0554 1143
Powerbox
o
:: @ ONfoff 190_
DATA
Logger
[ ] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

2@ ® 6
8V DC (X J ( X ]
i DATA
L2
Logger
[] Batteries

[] Standard rech. batt.
X Testo rech.batt.pack

2 @@

A DATA ||

L3
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1. Description of the system components

1.10 System examples of logger
1.10.2 Systems with the USB databus controller

Power supply via Testo mains
Databus length=L1+L2 + L3
Maximum databus length = 800 m

USB databus controller 0554 0589 = -
Logger 0577 4540 L1 :\)/Isasi:‘ls1 :T;t
Mains unit for logger 0554 1084
Logger 0577 4540 Powerbox
Mains unit for logger 0554 1084
Power box 0554 1045 o @ o @c‘
Mains unit for power box 0554 1143 DATA
Terminal plug 0554 0119
Databus cable (2 m) 0449 0042
Logger
[ ] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

-

L DATA

I
Mains unit
0554 1084

L2

Logger

[ ] Batteries
[] Standard rech. batt.
Testo rech.batt.pack

@ @
8V|DC [ X J

r DATA | |
Mailns unit
0554 1084
L3
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1. Description of the system components

1.10 System examples of logger

1.10.2 Systems with the USB databus controller

1.10.2.3 USB databus controller and 3 loggers

Power supply via power box
Databus length=L1+L2 +L3 + L4
Maximum databus length = 50 m

Note

If thermal probes, CO2 -probes are not used, the max cable length increases
to 200m.

USB databus controller 0554 0589
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Logger 0577 4540
Testo rechargeable battery pack 0515 0097
Power box 0554 1045
Mains unit for power box 0554.1143
Terminal plug 0554 0119
Databus cable (2 m) 0449 0042
Databus cable (5 m) 0449 0043
Databus cable (20 m) 0449 0044

Mains unit
L1 0554 1143
Powerbox
@
:: @ OVoft 190_
DATA
Logger
[] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

20 @6
8vDC (X J o0
i DATA
L2
Logger
[] Batteries

[] Standard rech. batt.
X] Testo rech.batt.pack

2® @ @
8V DC ( X J ( X ]
T DATA
L3
Logger
[] Batteries

[ ] Standard rech. batt.
Testo rech.batt.pack

20 ® @

-

L DATA — | |

L4
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1. Description of the system components

1.10 System examples of logger
1.10.2 Systems with the USB databus controller

Power supply via Testo mains
Databus length=L1+L 2+ L3 + L4
Maximum databus length = 600 m

USB databus controller 0554 0589 S —

Logger 0577 4540 = -

Mains unit for logger 0554 1084 L1 gﬂsasizﬁ :l:;t
Logger 0577 4540

Mains unit for logger 0554 1084 Powerbox

Logger . 0577 4540 oo @ on. @‘
Mains unit for logger 0554 1084 i oo ot oc
Power box 0554 1045 DATA

Mains unit for power box 0554 1143

Terminal plug 0554 0119

Databus cable (2 m) 0449 0042

Databus cable (5 m) 0449 0043 Logger

Databus cable (20 m) 0449 0044 [] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

-

fL DATA

T
Mains unit
0554 1084

L2

Logger

[ ] Batteries

[] Standard rech. batt.
Testo rech.batt.pack

8y DC o0 ( X ]
i DATA
Mailns unit
0554 1084
L3
Logger
[ ] Batteries

[ ] Standard rech. batt.
Testo rech.batt.pack

@ @
8V|DC [ X J
T s DATA | |
Mai:'ns unit
0554 1084
L4
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1. Description of the system components

1.10 System examples of logger

1.10.2 Systems with the USB databus controller

1.10.2.4 USB databus controller, logger and analog output box

Power supply via Testo rechargeable battery pack

Databus length=L 1 +L 2
Maximum databus length = 1000m

The mains unit 0554.1084 is always recommended for the mA box.

Components Part no.

USB databus controller

Logger

Testo rechargeable battery pack
Power box

Mains unit for power box
Analog output box

Mains unit

Terminal plug

Databus cable (2 m)

0554 0589
0577 4540
0515 0097
0554 1045
0554 1143
0554 0845
0554 1084
0554 0119
0449 0042

Mains unit
0554 1143

Powerbox

] Cam
@ @ oot 12V DC

DATA

Logger

[] Batteries
[] Standard rech. batt.
Xl Testo rech.batt.pack

-

JL DATA

L1

Mains unit
0554 1084

mA out

es|

DATA

L2
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1. Description of the system components

Adjustment

Temperature probes with EEPROM can be adjusted to a referential
temperature e.g. by a calibration bath. Ideally, this temperature is applied at
the point of the probe measurement. Following adjustment, the temperature
readings taken by the probe are put on hold e.g. offset correction now takes
place. An adjustment is only possible when an EEPROM temperature probe
is connected to the Control Unit.

Performing an adjustment

* Press menu key (0.

e Select menu item -> menu item [__Adjust ]

e Input the referential temperature in the input dialogue box and confirm.
Info on adjusted probe

* Press menu key (2.

e Select menu item [Probe |
e Select menu item [_Info | .5 [ Probe socket 1 |

The Adjustment point and the offset factor are displayed under "Adjustment”.

Resetting adjustment

* Press menu key (&,
e Select menu item [Probe| _5 [Reset| ., [Probe socket 1]

¢ Probe reset now takes place.

Probe adjustment can only be made via the reset function on the Control
Unit.

Scaling

Scaling can be performed on the power/voltage cable (order no. 0554.007),
the material moisture probe (art. 0636.0365) and the material/building
humidity cable.

The probes can be connected to the Control Unit or the logger for scaling.

Resetting probe on Control Unit

The following are reset:
e Smoothing

* Surface allowance
¢ Reset adjustment

e Scaling

A reset for humidity calibration is not possible.
Resetting probe on logger

The following are reset:

e Smoothing

e Surface allowance
e Scaling

1.11 HVAC probes
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1. Description of the system components
1.11 HVAC probes

Calibration

Humidity probes 0636.9740, 0636.9715 and the three-function probe
0635.1540 are adjusted via the Control Unit.

 Press menu key (0.
* Select menu item [Probe |,

e Select menu item | Calibration
and | Calibration | {5 execute.

A reset can be performed for humidity adjustment.

1.11-3
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1. Description of the system components

1.12 Flue gas sampling probes
1.12.1 Standard sampling probes

The standard sampling probes Standard sampling probe
are equipped with integrated Heat protection plate
thermocouples to measure the flue (in 1000°C version)*

gas temperature. These can be
replaced by the user if necessary.

Length 335/700 mm
i il
@8 mm Tmax 500/1,000 °C

The hoses are available in a standard
design and a special design for
NO,/SO, measurements (patented),
see Ordering data for Ordering
numbers.

A PTFE inner hose is used in this
special design. This drastically
increases the gas velocity — any

droplets of condensation are Material sample pipe Tpg, +500 °C:  Stainless steel 1.4361
propelled by the stream, preventing Material sample pipe Ty, +1,000 °C:  Stainless steel 1.4841
the absorption of NO, or SO..

Hose length:
standard 2.2 m / option 5 m

* The heat protection plate protects
Two designs of the probe pipe are available for 2 different temperature ranges the handle if subjected to strong

(500 and 1,000 °C) and one outer pipe with filter. heat.
The design of your probe can be seen from the plate on the handle.

These probe pipes can be exchanged as necessary by releasing the bayonet
union and pulling off the probe pipe. The other probe pipe can then be
pushed on and tightened.

Caution!

e Always ensure that the probes and hoses are tightly sealed.

e If the flue gases bear dust and the special NO,/S0, hose is used, the outer pipe
equipped with a filter must be used to prevent deposits from accumulating or the
gas path from becoming blocked.

e For maintenance instructions, see “Service and maintenance” chapter, subtopic
“Flue gas analysis”.

Connecting plug

The robust plug has three connections:

Red = gas path

Blue = differential pressure connection (observe +/-)

A round, eight-pole plug is fitted for the electrical connection of the

thermocouple, which is plugged into the corresponding probe input of the flue
gas analyzer.

Leak test

A plastic cap to test for leaks is enclosed with the standard sampling probe

(0193.0039).

Procedure:

- Measurement menu, or select flow display of pump under View

- Attach plastic cap on probe tip such that the countersinks are completely
covered

- Start pump ()

- Flow display less than 0.11/min = probe and gas paths are leak-proof

- Flow display greater than 0.11/min = leak in probe or gas path ->
Check for leaks 112_92



1. Description of the system components

The robust, modular industrial
sampling probes are used for
specific industrial applications. See
the separate operating instructions
for industrial flue gas probes for a
description.

Important:

To connect these probes to the testo
350, the standard sampling hose (Part
No.: 0554.3382) or the special
sampling hose for NO,/S0,
measurement (0554.3384) must be
used — do not use heated hoses!

Please also observe the separate
operating instructions for the industrial
sampling probes.

1.12 Flue gas sampling probes
1.12.2 Industrial sampling probes

Typical example of an assembly of the industrial
flue gas probes:

Example 1

Mounting flange

S -— ] RE gl == &
" | |
Extension pipe Ceramic

/

|

I i
Heated sampling pipe preliminary

\ filter

Gas sampling hose

Heated
handle
m up to 1,200 °C
Ceramic
preliminary filter
. "~ Heated handle or Extension pipe (max. 1,000°C)

]' unheated adapter / \ |
|
GTW.. i e

w up to 1,800 °C
Ceramic
: "~ Heated handle or sampling pipe
I / unheated adapter /

w T ——
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1. Description of the system components

1.13 Flue gas probes from other manufacturers

Any desired type of special probe can be connected to the testo 350 M/XL.
Ideally, the standard sampling hose, Part no. 0554.3382 or 0554.3384 is
used for this purpose.

If the screw nipple does not match, this can be removed from the hose and
the hose can be connected as desired.

Notes:

e Ensure an adequate flow rate
(diameter, filter etc.).

¢ An inner probe pipe with a small
diameter is ideal to keep the gas
volume as small as possible (to
improve the response times and
prevent absorption).

* Do not connect heated hoses directly
to the testo 350! This can overload the
gas preparation system.
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1. Description of the system components

1.15.1 Hose set for conducting flue gas (Part no. 0554.0451)

In some cases, it is necessary to convey the flue gas from the outlets of testo
350 (e.g. during operation in a small, closed room).

The hoses in the hose set for conducting flue gas are designed such that
pressure does not develop on the measurement cell since this would lead to
incorrect measurement readings. The hose is 5m long.

Intended use:
The testo flue gas hose set is used to conduct flue gases away from the measuring
instrument outside or to a safe place.

Safety information:
- Please ensure that the flue gases can be conducted away unhindered.
- The hoses should be laid such that the hoses are not bent.

1.15.2 Wall bracket for flue gas analyzer (Part no. 0554.0203)

The wall bracket consists of:

* Mounting bracket with pipe

e Heat shield for flue gas analyzer
e Lock

Installation:

The wall bracket (mounting bracket) can be either bolted to a wall or attached
with one screw to a hole in a flange.

The flue gas analyzer is then clipped on and can be secured against theft
with the lock.

Under conditions of strong thermal radiation, e.g. when attached directly to
the flue, the heat shield is attached with the clips to the handle and protects
the flue gas analyzer unit from excessive heating.

Caution!

e When attaching the wall bracket, please observe that it must support four times
the weight of the instrument (i.e. 16 kg).

¢ The flue gas analyzer must be attached in one of the 3 permissible positions:
horizontal, vertical, hanging on the carrying strap.

1.15 testo 350M/XL accessories
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1. Description of the system components

1.15.3 Hood (Part no. 0554.0199)

The hood is intended to protect the flue gas analyzer and the connected
Control Unit against dirt and moisture. The hood can also be used in
conjunction with the wall bracket.

Put the hood with the cut-outs for the probe inputs downwards over the unit
and plug the 3 nipples at the side onto the exhaust outlets. Attach the clip to
the handle. This secures the hood against slipping or falling off.

Caution!
Do not use additional fasteners such as adhesive tape or the like.

The measuring instrument requires fresh air for cooling; the openings in the
housing must not be obstructed.

1.15.4 Carrying strap set (Part no. 0554.0434)

The carrying strap set consists of:

e Carrying strap with 2 carbine hooks
e 2 plastic clips

e Metal plate

The carrying strap set can be used either for the flue gas analyzer or for
individual Control Units.

Snap the two plastic clips onto the handle of the flue gas analyzer to allow
the carrying strap to be attached.

For the Control Unit, place the metal plate on the magnets on the rear and
attach the carrying strap to the magnetic plate.

1.15.5 Carrying case (black, with aluminium trim)
(Part no. 0516.0351)

The case is designed to allow the instrument to be operated whilst still in the
case. However, ensure that the gases can escape unobstructed from the
exhaust opening. For long-term measurements, we recommend the
attachment of a hose to the condensate drain of the condensate vessel.

Caution!

Do not close the case during measurements to allow the flue gas to dissipate.

1.15 testo 350M/XL accessories
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1. Description of the system components

1.15.6 Service case (aluminium trim with drawer)/
clip-on accessory box (Part no. 0516.0352)

The flue gas analyzer is attached in the case by the handle. The instrument
is folded downwards to close the lid for carrying. In a contaminated atmos-
phere, the side can be folded upwards to protect the flue gas analyzer in the
case during operation and to allow the gas to escape unobstructed from the
exhaust outlet.

For operation as a portable unit, lift the flue gas analyzer upwards, fold out
the side holders and place the instrument on these. The unit is horizontal.
The measurement results can then be read directly when a Control Unit is
connected.

Clip-on system components for the service case (Part no. 0516.0353)

The accessory box can be clipped beneath the service case to hold further
accessories, tools etc.

1.15 testo 350M/XL accessories
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1. Description of the system components

1.15.7 Straight Pitot tubes

Available lengths

360 mm Part no. 0635.2041

500 mm Part no. 0635.2042

In conjunction with a differential pressure probe, straight pitot tubes measure
flow velocities. The temperature measurement is also integrated. The pres-
sure probe produces the dynamic pressure from the difference of the total
pressure and the static pressure.

The flow velocity is calculated as follows:

\
2 X P gynamic S: pitot tube factor
v=SX Payn.: dynamic pressure (Pa)

rho* rho: density (kg/md)

* In instruments with an input facility for the pitot tube factor (0.67), the flow
velocity is calculated as follows:

Technical data

Connecting hoses: 5m

Pitot tube factor: 0.67

Minimum penetration depth: 150 mm

Measuring range: 1...30 m/s

0...+1000 °C

Pressure probes Measuring range
100 Pa 1...8 m/s
Part no. 0638.1345
10 hPa 1...26 m/s
Part no. 0638.1445
100 hPa 1...30 m/s

Part no. 0638.1545

1.15 testo 350M/XL accessories
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2. Description of the applications

2.1 Spot measurement of HVAC with the Control Unit

Requirements

Readings can be displayed or printed locally and also stored in the Control
Unit, during which it is possible to assign the results of the measurement to
the respective location. Measurements recorded by the instrument can be
systematically evaluated at a later date.

Operation on the basis of an
example measuring task

Measurement and documentation of velocity, temperature and humidity with a triple-
function probe at 5 different locations in one building.

1. Connect the probe

The triple-function probe is connected to the probe socket of the Control Unit
by the plug-in cable.

Caution!

Probes are only detected by the Control Unit when connected before switching on.

2. Switch on the Control Unit

After the Control Unit has been switched on and a brief initialisation phase
has elapsed, the readings of the connected probe and of the pressure
sensor installed in the Control Unit are displayed.

3. Printing the current readings

The current readings are printed by the printer integrated in the Control Unit
by pressing function key [_Print_]_ |f this function is not visible in the current
function key assignment, move to the other assigned function keys with Kl
or IB. Otherwise, the printing function must first be assigned to a function
key. Open the selection list by pressing (@J, releasing and immediately
pressing the function key to be assigned BEll. Select the function key with the
cursor keys M or & and confirm with B3. (See also chapter 1.15)

4. Assigning readings to a location and storing

The current readings can be stored in the memory of the Control Unit at any
time by pressing function key [ Mem. | To maintain clarity in large volumes
of data, each reading is always stored under a location. The current location
is always shown in the top line of the display.

5 Entering a new location

The location menu is opened by pressing the B3 and KB keys.

Control Unit

Probe socket

s

~

[ [MONAME OOi[0L-0d]

B.8| 35.6( 25.3

hPa = o
B.84
m=

3
[ Mol | mrs [SearchjHo Prgf

.

J

Location

'

Logger  Display

I

[ [< [HOHARE
1

[ooifol-od] ]
1
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2. Description of the applications

2.1 Spot measurement of HVAC with the Control Unit

Memory management makes it possible to consolidate several locations in a
folder in a manner similar to the data management of PC operating systems.

6. Location, folder

with B3 — !I, the desired location or a folder, which can contain further
locations, can be selected.
The next higher directory level can be accessed with (ese].

Function key makes it possible to create new locations and also
new folders.

When a new location has been selected, this is indicated in the top bar of the
display.

When the triple function probe has been positioned at the desired location
and function key has been pressed, all parameters of the
connected probe and of the pressure sensor integrated in the Control Unit
are stored under the selected location, specifying the current date and the
current time.

Several measurements can be made and stored at the same location. The
date and time make it possible to explicitly identify the data protocols.

7. Reading data from memory and printing with the
integrated printer

Stored readings can be viewed for assessment or verification at any time:

For this, select the location as described above in “Entering a new location”.
The name of the location appears in the top line of the display. Pressing

() —> [Memory | _, @ —> [Read-out | _, [
produces a list of the data protocols stored under this location.

When the desired data protocol is chosen with Nia-- m, the stored
readings are displayed.

8. Print

prints the data protocol on the

integrated printer.

ooij0l-01

1] HOHAME
[l Berlin
Ea Eoom 1
[ London

Ea Room 2

Location

¥
[ |:|:| Berlin ]

Folder

| ESC |Changs]
J

[ En Room 1

p
[Eet up new loc |

1+ HEEIEBAEBBEEE
qwle|r|t|z|uli]o]|r
als|d|Ffla|lh|d|lk|1]|+
wl=lc|wlb|n|{m|, |.]-
I _
[[ad | — | - [ End ]
L )
e )
[Dizplay saved readings |
EBerlin

Fe05. 5001 14: 72215
22052001 14:22:29

| | ESC | Info |

. J
e )
[Z2.05.2001 14:Z2:05 |

Berlin
2353
1 —-0.4 hFPs
= 3.5 «
3 2.2 "C
4 0.128 m~=
| | ESC | FPrint]
. J
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2. Description of the applications

2.2 Measuring and storing with the Control Unit and a logger

Operation on the basis of an
example measuring task:

1. Connect probes, Control Unit and logger

Place the Control Unit and the logger one above the other (2 red arrows
indicate the position) and push together until they engage audibly. This
makes all necessary electrical connections between the logger and the
Control Unit.

A velocity probe, a CO, probe and a humidity probe are connected to the
probe sockets 1...3 of the logger (see markings on the plug cover).

Caution: Probes are only detected by the Gontrol Unit and the logger when
connected before switching on.

2. Switch on the Control Unit

When the key is pressed, both the Control Unit and the logger are
switched on (green LED on the logger lights steadily) and an initialisation
phase is conducted.

The reading display of the Control Unit appears briefly, indicating the pres-
sure probe socket.

3. Display of the readings

When the initialisation phase of the logger is complete

(usually a little longer than the Control Unit), the reading display of the logger
454 appears automatically. The readings are displayed in the sequence of
the probe socket connections.

1. Probe socket 1, rel. humidity

2. Probe socket 2, air temperature

3. Probe socket 3, air velocity

4. Probe socket 3, ppm CO, probe

Over 6 readings may be involved, depending on the number and types of the
connected probes.

In this case, it is possible to scroll between the displays using &4 BN
during which the current displayed page is indicated in the top right line of
the display.

4. Probe socket of Control Unit or logger (testo 454)

To retain a constant overview of all readings, it is advisable to connect both
probes to the logger, as only the readings of the probes of the logger or the
Control Unit can be displayed simultaneously.

B3 branches from the reading menu to the selection menu for the display
and operation of the system components (Control Unit, logger, analog output
box or powerbox). Selection with 8 &4 and or E3.

e )
[« = ![HOHAHE ooijol-01]

8.1
hFa

3
[ Mol | mes JSearch|Mo Prgf
- J

Location Logger display

v i

(x N
[+ JHOHAHE ooa[oLl-od)
36.8| 26.1| 8.59
e "G "5
589.8
FRM ;
[ Hold | Max | Min JHo Prgf
. J
e )
[ TJMOHARE | 003 (R
001 Control-Unit
00Z Fower
#0032 Testo +454
004 0245-mA

| | ESC [Change|

. J
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2. Description of the applications
2.2 Measuring and storing with the Control Unit and a logger

5. Printing the current readings

When function key is pressed, the current readings of all probes of
the system components selected on the display (Control Unit or testo 454
logger) are printed by the printer integrated in the Control Unit. If the function
is not visible in the current assignment of the function keys, the
function must first be assigned to a function key: —> immediately N
(desired function key) — ¥ — &4 — E3.

6. Assigning readings to a location and storing

The current readings can be stored in the memory of the logger (or the
Control Unit) at any time by pressing function key

Important: The readings are stored in the system components (logger or Control
Unit) to which the probe is connected.

To maintain clarity in large volumes of data, each reading is always stored
under a location. The current location is always displayed in the top line of

the display.
E

[HOHAFE | 003 [EEE ]

7. Entering a new location

The location menu is opened by pressing the B3 and KB keys.

Memory management makes it possible to consolidate several locationsina | o h
folder in a manner similar to the data management of PC operating systems. MOMAME 0OzZj01 01
8. Location, folder [l London
Iilb:l EauT_i
111N
with B3 — KB, the desired location or a folder, which can contain further Ea RALM 2
locations, can be selected.
The next higher folder level can be accessed with (<], | | [ESE Toesvbl]
. J
Function key makes it possible to create new locations and also
new folders. Location
When a new location has been selected, this is indicated in the top bar of the [ |:|:| Londan ]
display.
Folder

When the triple probe and the CO, probe have been positioned at the Y
desired location and function key is pressed, all parameters of the [ B FAUM &2 ]
connected probe are stored under the selected location, specifying the

current date and the current time.

Several measurements can be made and stored at the same location. The
date and time make it possible to explicitly identify the data protocols.
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2. Description of the applications
2.2 Measuring and storing with the Control Unit and a logger

9. Reading out data from memory and printing with the [ _ h
integrated printer [Lizplay saved readings |

London

05,2001 15:07: 47

Stored readings can be viewed for assessment or verification at any time: 22.05.2001 1507154

The desired location is selected as described under “Entering a new
location” (see above) for this purpose. The location name appears in the top
line of the display and | I [ ESC [ Ino |

(@ -> (Memory ] _. B — [Readout] _, (O ) ’
produces a list of the data protocols stored under this location.
10. Display of the stored readings
When the desired data protocol is chosen with I &8 — B3, the stored ( h
readings are displayed. 22 -I_I?:uEr‘-u.dEn?-um Ao ede

1.2

11. Print

prints the data protocol on the | [ ESC [Frint]
integrated printer. L )
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2. Description of the applications

2.3 Spot measurement of HVAC with USB databus controller

Requirements

* You have installed the interface and testo Comfort Software (chapter 1.8).

* A logger is connected by the 4-pole bus data line to the PCMCIA card.

* The bus supply is provided either by a powerbox or by connecting a bus
supply mains adapter at the second 4-pole data socket of the logger.

e One or more probes are connected to the logger, the logger is supplied by
internal batteries or rechargeable batteries or by a separate 8 V mains
adapter.

Operation

Start the testo Comfort Software, click with the right mouse button on the
“Bus connection” icon in the archive section and execute the first item of the
appearing menu [ Open ]

Shortly afterwards, the icons of the connected instruments appear. Select
one and then open the instrument menu with the right mouse button to
activate the instrument.

When the device is activated, the online measurement is simultaneously
enabled. The green start button for the online measurement appears in the
icon bar. Alternatively, the online measurement can be started using the main
menu item or in the instrument menu itself. Clicking on the start
button directly opens the online measurement in table view. The channels of
all probes connected to the logger are displayed concurrently.

The type of display can be changed using the icons in the icon bar, e.g. it is
possible to change to a diagram or 7-segment display. You can store the data
recorded to date on the hard disc at any time with the

[ Save file as | commanad.

For further facilities, see the operating instructions for testo Comfort
Software, “Example 1” and “Example 3”.

Ir= Testo Comfort-Software

Filz  Instrument  Edit Yiew Insert  Format
=2
x| [
+-_] archive
L+

Ir= Testo Comfort-5oftware

File Instument Edit Yiew Insert Fomat Tools Wi

=

=l
+-[_] archive ‘
= g 0fn

T

O

Display service data

Ir= Testo Comfort-5 oftware

File Instrument Edit Yiew |neert Format Tools

=

1|

+-_] archive
—-r Bus connection

L]
E testoanalog-2000: 35
A testopower-2000: 49
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2. Description of the applications

Requirements

Insert the flue gas probe in the flue and connect to the instrument.

Flue gas probe

Flue gas analyzer

The measurement of the flue gas temperature is made by the thermocouple
at the tip of the flue gas probe. The probe pipe protects the thermocouple,
but has openings to allow the stream of flue gas to envelope the

thermocouple.

Positioning the flue gas probe in the flue gas stream

The thermocouple must always be exposed to the stream of flue gas to allow
an exact measurement of the flue gas temperature and thereby a precise
determination of the flue gas losses. It must not be screened by a web of the

probe pipe.
Incorrect Correct
Probe tip Probe tip
1 4

Flue gas strea

Thermocouple

Flue gaggffeam tip unobstructed

Thermocouple tip

The tip of the thermocouple must not touch the guard! If necessary, bend the

tip of the thermocouple accordingly.

Incorrect

__ 20

Thermocouple
tip bent

Correct

Thermocouple
tip unobstructed

2.4 Spot measurement of flue gas with base system — Control Unit

2.4.1 Initial operation

Note

Connect the flue gas probe before
switching on the Control Unit and the
flue gas analyzer.
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Connect flue gas probe - Switch on the instrument — the zeroing phase is
conducted. Any connected CO probe and the gas measuring cells of the flue
gas analyzer are zeroed during the zeroing phase.

The temperature measurement is conducted during the zeroing phase and is
indicated on the display. The measured temperature of the flue gas probe is
interpreted by the testo 350M/XL as the combustion air temperature and is
stored as the combustion air temperature value after the zeroing phase. If
another combustion air probe is connected to the flue gas analyzer or the
Control Unit, this temperature value is displayed and stored.

All dependent parameters are calculated by this value.

The fresh air required for the zeroing phase is drawn in through the exhaust
if no fresh air valve is installed and through the valve inlet if a fresh air valve
is installed. In this way the flue gas probe can be located in the flue gas duct
before or during the zeroing phase.

During the zeroing phase, the instrument verifies the zero point and the drift
of the gas sensors. The O2 probe is also set to 21 %02.

Caution!
Ensure that no interfering gases such as CO, NO ... are in the surrounding air.

Operation

The instrument branches automatically to the reading display (set fuel if
necessary).

starts the measurement. Scroll through the measurement windows
with KB or B. The proceeding measurement is indicated in the start
display by a flashing “0”.

The measurement can be stopped with - the values are “frozen”.
Print if required —>

Store if required under selected reading - manual storing of
individual measurements.

2.4.1 Initial operation

N
[HOMARE [0iE[oi-03]

Zeroins phase:
Eemaining time: 46

FT: 24.1°C
[ N E— —]

I

Status display
L

- y \
[ [HOHAHE aLz]ol- 03]

29.5| 24.8| 21.88
FT °ClambT  °C |02 i

reading window

____________ 9- 3
Orghmbar [Spd me= [Uolt lil

IPStart] Soom | w On | Frint|
. J

(- )
[ » [HOMAME O1z[01-05]

24.5| 24.2| 21.83
FT °ClambT  °C |02 -x.

- - 9.3
Orghmbar [Spd  mes [Volt L‘{

[PEtop | Zoom | w On | Print|
- J

~

.
[ o JHOHENE TLz[0L 03]

34.8| 24.4| 16.67
FT °ClambT  CC0Z -x.

- 9- 3
Orghmbar [Spd m-s |Uolt L:

[PStop ] Zoom | v On | Print|
- J

Note

The flue gas analyzer does not need to

be activated in the instrument selection
menu. It is detected automatically when
the measuring unit starts.
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Switch-off phase

When switched off, the flue gas analyzer checks whether flue gases are still
in the sensors. Rinsing with fresh air continues until e.g. 20.5 %0, is
reached. After the switch-off phase, the instrument enters battery charging
mode if a mains adapter is connected.

2.4.1 Initial operation

e )
[ o [Gwitch—off [EEN0Li-01]

Q01 Control Unit
01z Testo +35: | REinse

| | ESC |

Note

It is normal for the fan to run on or run
during charging when the mains cable is
connected.
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit
2.4.2 Reading the stored values

Connect flue gas analyzer and Readings display
Control Unit; switch on Control Unit (r A
1 SWI S [FCHARE 5 (N5
ith(T1) —> [Memory | _-, [Read-out] ( h
with(2) — g ' Z23.8| 24.9| Z1.88 [0Z. 0L, 2000 0218 55
FT °C |AmbT oC (02 s Oz aT IT
Select reading with the cursor keys w |C °C
AN~ ) 4. . 2 T
’ == 9.3 4.4 .2 .
: . Orghmbar |Spd  mes [Volt L) 4.4 z320.2 Zi.0
Confirm with key E3. i b 4.5 F29.9 30.9
[PEtart] Zocom | v On | Print| 4.4 Z30.0 30.9
N J 4.4 E20.5 0.9
Return to reading display with E3. = [ = [ EoC [Print |
m | J
Main menu l (
h § l ax | ESC
Meas. progs. ~ Readings | ‘
Readings display
STl 24.9| 21.00
Ineut pmbT  "C|0Z o
Eeui;e
Eruice
______ 9- 3
Orghmbar |Spd mes |Volt E
[ | | ESC | Ok |
. _/

e ~\
[Dizplay =auved readings |

21.88

Frogram 0z >
Delete memory
fres memory’t

_____ 9-3
ODrghmbar |Spd  mes |Uolt E

[ | | EsC | Ok |
. J
~

[Dizplay zaved readings |
HOHAME

Ze.0Z. 2002 131 JC358
25,02, 2003 13:35:32
ZE. 0. 2003 14:59:1F
Z5. 02,2003 15:00: 16
ZE. 0L 2002 15:00: 57

| | | ESC | In+o |

- /
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Connect flue gas analyzer and Control Unit, switch on Control Unit.
There are two ways of changing the readings window:

1. with cursor keys M, &4 in the readings display or

2. by directly selecting the window as follows:

With key B to the box selection window.

Continue with cursor key I,

Select readings window with cursor keys (AN v ]

Confirm with key E3.

2.4.3 Changing readings windows

Readings display

e )

| [HOHAHE oLz[od-05]
23.8| 24.9| 21.88

FT °ClambT  °C|0Z w

- - 9.3
Orghmbar |Spd m- s [Walt Lil

[PStart] Zoom | v On | Print|
. J

i o

Unit selection window

(- N
| [HOMAHE | 012 [RERNEN|

Q001 Control Unit
£ 017 Testo +35: HMeas.

| | ESC |Change|
. J
p
[ [HOHAHE | = 0103
0Z-032
03-03
| [ ESC | OE |
- J

Select readings window
-

| [HOHAME

01-03
0z-03

- J

| [ ESC | OF |

i o«

Readings display
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit
2.4.4 Differential pressure measurement with flue gas analyzer

Connect flue gas analyzer and Control Unit, switch on Control Unit. Readings display
(- )
Caution! | JHOMAME 0L2]01-03]
Pressure inlet must be depressurised. Z3.8 24.9 21.80
FT "ClAmbT  "C |02 ¥
Start measurement with function key [ dP ] - —_— 9.3

Drghmbar [Spd  mes [Wolt L‘{
[FStart] Zoom | v On | Print|
. J

Apply pressure. n

Display of the current reading.

Return to readings display with =3 key.

Sensor configures automatically.

Automatic sensor zeroing

p
[Delta P |

Zeroins sensor

q

| | ESC |

gﬁsec

Result
e )
[Delta F

-0. 0 mbar

| [ ESC | OK |
. J

o

Readings display
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit
2.4.5 Velocity measurement with flue gas analyzer

Connect flue gas analyzer and Control Unit, switch on Control Unit.

Caution!

Pressure sockets must be depressurised (ambient pressure applied).

Start measurement with function key [ vEin ]
Sensor zeroes automatically.

Apply pressure/place pitot tube in the channel.

Stop measurement with function key [ vOut ],

Note:

e The ambient pressure must be entered for a correct velocity measurement:

(&] —s [ Parameter | _, [ Pressure |

 Check the adjusted pitot tube factor according to the pitot tube in use:
[ Parameter | _ [ Pitot tube factor |

 For mass flow, the channel cross-section and the
dew point of the surrounding air must also be entered.
(Alternatively: from humidity and temperature.)

* Atemperature probe has to be inserted in the flue gas analyzer (flue gas
temperature socket) in order for velocity to be displayed.

Readings display

(- )

| [HOHAHE 01z[01-05]
23.8| 24.9| 21.88

FT °ClambT  °C|0Z #

- - 9.3
Orghmbar [Spd me= [Volt® Ll

4
[PEtart] Zoom | » On | Print|
- J

Automatic sensor zeroing

-
Im-= |

Zeroilns sensor

4

| | ESC |

gﬁsec

e )
[ [HOMARE 012[01-05]

21.8| 28.8| 21.88
FT °ClambT  °C |02 =

Readings display

B.82 1.9 9.5
ODrgh mbar |Spd m-s Volt Ll

b
IPStart]DeltaP] v OFF ] Print|
. J

Readings display

- -\

| [HGHERE | (A (]
21.8| 28.8| 21.88

FT °ClEmbT  °C |02 >

A.82 1.8 9.5
ODrghmbar |Spd  m~=|Uolt Ll

4
IPStart]DeltaP] v On | Frint|
. J
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit
2.4.6 Changing between Control Unit and flue gas analyzer

Connect flue gas analyzer and Control-Unit; switch on Control-Unit

In the measurement menu there are 2 possibilities:

1.) ,Scroll through® with (o] or [

Instrument switches to Control Unit when the last window is reached.

2.) Direct selection:

With the button into the selection window.

Switch between the Control-Unit (001) and the flue gas analyzer (002) with

the arrow buttons (2], [¥] |

Active page

Bus address

Total pages

@ JROHAHE ||:|.L2|L|1x|:'|3|]

Confirm with button.

Readings display

- \
| [HOHAME OLE[01-03]
23.8( 24.9| 21.808
FT °C[AmbT  °C|0Z Py
———— 9.3
Orgkhmbar [Spd mes |Uolt L‘{
[PEtart] Zoom | w On | Print|
. J

i o

|
| 017 [TERgRE]

Meas.

Unit selection window

-
| [HEHAHE
001 Control Unit

#0012 Testo +35:

3
[ Max | HMin | Mean |Search|
. J

| ESC JChange|
J

AN
3
A4
Readings display
T oc 1 e (g
41.8( 21.9| 8.88
e gl m-s
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2. Description of the applications

Connect flue gas analyzer and
Control Unit, switch on Control Unit

with (0] — -

Select fuel with 9, K4 keys.
The value is accepted with the [ oK

key. Automatic return to readings
display.

0, reference, CO, and coefficient

Available fuels and their factors:

Readings display

I "~

| [HOHERE O1z]oL- 03
23.8| 24.9| 21.88

FT °C leambT  °C |02 x

el 9.3
Orghmbar [Spd m-s Mol Ll

4
[FStart] Zoom | v On | Print|
N\ /

@

2.4 Spot measurement of flue gas with base system — Control Unit

2.4.7 Fuel selection

]

~ )

[HT-Temp-=pot nao. - (oill 1de |

Spot numbers HCT
T Fusl
DZre+-COZmax

[
Parameter

Dew point-ambient air
Orgh mbar |Sed

Main menu
'd A
[Meas. progs. ~ Readinas |
BTl 2p.8| 21.68
Input kT  "C (02 i
Eeui;e
erLice
. 1.8 9.5
Orghmbar |Spd  mes Vol E
| | | ESC | OE |
. J

Select “Input”

p
[Calc. parameter input |

I | |
-

Select “Fuel”

P
|5elect fuel

Spot number< HCT
DZret~COZmax

Fatrameter ) )
Oew point-ambient air

Orghmbar [Spd m-s Volt E

[ | | ESC | OK |
- v,

] o<

p

T 28.8| 21.80 [select fuel |

- - | 1
Sensors \ibT  =C |0z 3y
Eeui;e heiuy oil
eruice nat. gas
= 1.8 9.5 LFe -

Orghmbar [Spd m-s (Wolt Q
[ | | EBSC | Ok |
N\

Fuel A2 B f COymax” 0, reference* Frg:

Fuel oil EL 0.68  0.007 15.4% 3" 0.2464
Natural gas 0.66  0.009 11.9* 3* 0.2411
Propane 0.63 0.008 - 13.7* 3r 0.2763
Anthracite = = 0.74  20.5* 8" 0.2633
Anthracite briquettes — = 0.75 18.9* 8 0.3175
Wood fuels, coke = = 074 20.3* 8* 0.2532
Bituminous, peat = = 090 19.8* 8 0.2617
Coking gas 0.60 0.011 - 10.3* 3* 0.2220
Fuel oil S = = 0.61  159% 3* 0.2458
Fuel 1 0.68* 0.007* 15.4* o 0.2464*
Fuel 2 0.68* 0.009* 11.9% 3* 0.2411*
These factory-adjusted values can be freely chosen.

Ay, F fuel-specific factors

Frar Conversion factor, mg/m3 in g/GJ

Change 02 reference index, CO2max. and all factors for freely-defined fuels
The factors A2, B are only adjustable for the freely-definable fuels “Fuel 1 and 2”.

| ]
[ ESC | O |

Accept the set value
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Connect the flue gas analyzer and the Control Unit, switch on Control Unit.

With key B3 to the box selection window.

Continue with cursor key Kl

Select location with cursor keys N, K.

Confirm with key E3.

2.4.8 Changing locations

Readings display

e )

| [HOHAHE 01z[01-05]
23.8| 24.9| 21.88

FT °ClambT  °C|0Z #

- — 9.3
Orghmbar [Spd me= [Volt® Ll

4
[PEtart] Zocom | w» On | Print|
. J

Box selection window l m

/- 2\
[ [HOHAHE | 017 [EREE]
001 Control Unit

#0012 Testo +t35: HMeas.

| | ESC JChange|
J
I ~\

I 0HaHE O1z]o1- 03
R

+ B3 Loz 1
(1] HOMEME

| | ESC JChanoe|
/

-

Selecting a location

I N
I 0HGHE (N (NE )
"

Ex Loz 1
(L1 HOMAME

| | ESC [Change|
/

i o<

Readings display

-
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Connect flue gas analyzer and
Control Unit; switch on Control Unit

with(2]) — [ Device | _ |

View |.

menu display follows.

Assign the reading space with cursor
keys.

Open window “[_Parameter |

[ Unit | [ Insert | [ Delete |~

with B3 and activate the
“Parameter’” menu.

Note:
“Insert” menu

Parameters can be inserted at any
desired parameter space. The existing
values are shifted by one space.

“Delete” menu

Delete selected parameters

Select parameter with “up” and
“down” keys and confirm with “OK”.

Automatic return to “Unit” menu.

Select unit with cursor keys 3, K.

The new parameter is accepted with
the E3 key.

Return to readings display with
function key “End”.

Readings display

2.4.9 Changing the display

Display sequence —l m
-

e )
| [HOHARE 01z[01-05] N
23.8| 24.9| 21.688 01-08
FT "ClAmET  "C[DE g t Parameter 0z
dnit
Inzert r 4
— 9.3 Delete
Orghmbar [Spd  mes (Uolt L‘{ Ualt
[FEtart] Zcom | v On | Print| U
N\ J
EGC | Ok |
J
Main menu l
, x [
[Meas. progs. ~ Readinas |
N
Ol 28.8| 21.608
Input ImbT ac oz - DE
Eeuii_:e s
sruice
. 1.8 2.5
Orghmbar [Spd m~s [Volt L‘{ Ualt
I | | ESC | OK | U
N\ J
ESC | 0Ok |
J
Select “Device” l u n u
(e )
[Change Device settings |
Memory n
fenory ]| 28,8| 21.88
Ineut mbT °"C|OZ o 1\
[Parameter
Seruice
- 1.8 9.5
ODrghmbar [Spd  meos (Uolt I"il
| | | ESC | Ok |
N\ J

] o«

Activate view

' N\ J
= ' |3
21. EE Select unit
Oiagnostic 0z > - ~
Contiguration [eem
Service e
: 9.5 | |CEmmEdbT |02
Orghmbar |Spd  m~= [Volt Ll e
[ | | ESC | 0Ok |
S g Spd Uolt
l m mbar [m/s U
Display sequence | | I EGLC | oK |
e A N\ J
[Dizpl. =eq. Joi-0g] m
AambT (02 l
] E n Accept the new parameter
Drsh |[Sed Uolt
mbar |m/s U n
[ =« | =~ | ESC | End |
N /

L~

Readings display
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Connect flue gas analyzer and
Control Unit; switch on Control Unit

with (8] — -
O2ref/CO2 |

Select [_02ref | or [CO2 max] yyith

cursor keys 8 B4. Confirm with
[ o] key.

With the cursor keys I3 K@, select
numbers in the numeric block and
confirm with &3 key.

[ 2 |-

restore factory settings.

Accept entered value with the

function key.

Return to the readings display with

(ese].

Readings display

2.4.10 CO,max/Oy,¢

|3

7~ \
[ [HOHAHE QLlzjoL-03]
e N\
23.8| 24.9| 21.88 | |[Ineut DEref.
FT "ClAmbT "C |0z “
el 9.3
Orgh mbar |Spd  m-s |Walt E
JPStartl Zoom | v On | Frint |J Drahmbar |Sed  mes [Uolt Lr{
| | | ESC | Ok |
| & . )
Main menu
e N\
[Meas. progs. ~ Readinas | u m
| 20.8| 21.00 /]
Input mbT  °COZ s
1 e N\
Dewice OZref. - light oil
. 1.8 2.5 +0. 0 [ +3.0 | +&5.0
Orghmbar [Spd  me~s Uolt L) Min 1 = 3 Max
b
| | | ESC | OK | 4 = =
~ - r ] ]
| K3 L
+
Select “Input” I—— _l
p [ dsd | +— JCurr.] End |
[Calc. parameter input || g
Memory
Sensors Z8.8| 21.@8 u
mbT  °C |02 “
Eeuii_:e n
ET-:LLEE 1. E 9. 5 Select numeral and confirm
e \
Orghmbar [Spd m-s (Wolt '1{ OZref. » Light oil
I | | ESC | OK || |RFoud [ +3.0 | +z5.0
~ g Min Max
1 z 3
|3 REaE
g N r ] ]
[HT-Teme-spot no. - (oilllde | - 0 *
- : . CEr—
Spot number< HCT | dabd, | +— JCurr.] End |
Fusl U y,

OZret CO0Zmax
Farameter
Oew paoint-sambisnt air

Orglhmbar |Spd mes (Uolt Lﬂ
[ | | ESC | Ok |
. J

| K3

|U2T’E'F-"'DEI‘|‘|EK-"’FEE‘|:DT'5 |

A 1

o Spot rumbers HCT

Orgh mbar (Spd

Drghmbar |Spd

m~= |Molt IT»I
| ESC | Ok |

“y i
Readings display
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit

Connect flue gas analyzer and
Control Unit; switch on Control Unit

with (@] —> [ SENSORS | _
[ HC On |{ HC Off |

Select readings window with cursor
keys 9 K@ > [ HC On ][ HCOff |

Confirm with the EB key.

Return to readings display with (esc].

The selection or [ HC Off

is retained even after the instrument
is switched off.

Note

If is activated, a zeroing
phase automatically takes place.
Zero instrument again after 3 min
(better 10 min.) (function button

[ Zero ] or switch analyser on/off.

Note

The HC sensor switches off
automatically at an O2 level of <2%
(protection function).

Readings display

e )
| [HOHAME OLE[01-03]
23.8( 24.9| 21.808
FT °C[AmbT  °C|0Z Py
— 9.3
Orgkh mbar [Spd  m-s |Uolt L‘{
[PEtart] Zoom | v On | Print|
N\ J

Main menu

| @

Ve

~

2.4.11 HC on/off

B

e )
[Recalibration |
A 1
21.88
MOZ addition o “
HC On~0+F+ i
FPrint cal. data
n n 9. ﬂ
Orghmbar |Spd m= [Volt Q
| | | ESC | 0Ok |
.

lun:

[Meas. progs. -~ Readings | EMechomml
HC On-0++

STl 2.8 21.89 | |Le D00t . |

Input  |WbT  °C[02 . i ey 21. 88

Device A M0z addition o e

Service] = HC_On-D4+

= 1.8 9.5 AFrint cal. data
Orghmbar [Spd  mes Uolt H - 4 =
| | | ESC | 0K |
. J
Select sensors J
e )
[Senzor zettings |
28.8| 21.688
jmbT  °C|0Z p
Eeui;e
Eruice
1.8 9.4

Orgh mbar [Spd  mes |Uolt E
| | | ESC | 0Ok |
-

J

|—>

¥
or |
J

, I

Readings display

[ ESC |

Y

2x
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2. Description of the applications

2.4 Spot measurement of flue gas with base system — Control Unit
2.4.12 Switching off CO, NO, NO,, SO,, HC

Connect flue gas analyzer and
Control Unit; switch on Control Unit

with —> -

Select menu [ _ €0 | [ NO |
[ NO2 | [ SO2 |or[ HC |with
key N, KA.

Confirm with the K& key.

With the cursor keys KNI, I, N,
B4 sclect numbers in the numeric
block and confirm with the B key.

Switch-off limits

Gas Default Upper

limit
COH, 5000 10000
COjouwHo 500 1000
NO 3750 5000
NO, gy 375 500
NO, 600 1100
S0, 3750 5000
H,S 225 500
HC 40000 40000

Caution!

In the case of some gases, the
upper limit for the switch-off limits
exceeds the overload limit.

Accept entered value with function

key [ End ]

Return to readings display with (es¢].

Readings display

Activate parameter l m

' "\
| [HOHAHE 01z[01-05]
' )
23.8| 24.9| 21.88 [Switch—off |
FT °C|lambT  °C |02 # =
" 8| 21.88
"C0z .
- = 9.3
Orghmbar [Spd m~= Vol Lil ‘B 9.4
JPStartl Zoom | v On | Print |) s alt 7
‘ I | | ESC | OK |
Main menu E ~ 7
e 7
[Meaz. progs. -~ Readings | u m
Sensots EE'BH 21. EE n
Input b T Cloz .
Device - N
Serlcs 1.8 9.5 Ewitch-of+ limit CO
Drghmbar [Spd  m~= |Uolt L) +I;I | +5000 [ +10000
S W II Min 1 = 3 Max
J I I ) 4 ] [
7 2 e
2 o
Eelect “Service” . [+— ] epm
[Eervice-Upkeep-Informat. | J | « JCurr.| End L
Memotry
fenery 1 28.8| 21,80 =
Input mbT  "C|0Z . n u
Oewvice n
1.8 9.9
Drghmbar [Spd  mes [Uolt 1| Select numeral and confirm
k I ~
I | | ESC | OK || |[Gwitch—off Llimit CO
- 7 ||+ [ #5000 | +i0000
m Min 1 = 3 Max
q 5 [
s ~N 2 =2 9
[Op. values | ; m
- B| 21.88 [+5000_ PP
o oz - J | — JcCurr.] End L
' s | CEna
Orghmbar [Spd mes Vol Ll - ~
L - 5
! 8| 21.88
|Ed opz -
Select “Switch-off”
e )
Ewitch-ott | -8| 5.4
5 m-s |Ualt L
8| 21.88 | |— T T T
"0z ¥ N Y,
ESC
[ ] E 5- 4 3x
m<= [Wol+t Ll n
I | | ESC | OK |
\ Y, Readings display
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2. Description of applications

Connect flue gas analyzer and
control unit, switch on control unit

Activate (0] —> -
Configuration | _o

[ Spot number/HCT menu |

Confirm with E3 .

The following menu items appear
| Menu on | /1 Menu off |

The currently set configuration is
selected. The menus are set at “On”
in the factory.

Select N, K4 button and confirm
with E3.

Press [(5¢] to return to readings
display.

Only the selected parameters are
printed.

2.4 Spotmessung Abgas mit Basissystem — Control Unit
2.4.13 Hiding spot number, heat carrier temperature and oil derivative in the printout

Readings display

Spot number/HCT menul m

- -\
| Lo 1 ooa[oL 06|
61. 72 vac I 8.66 [Spot number-HCT menu |
¥ °C i 5 -

E Spot number~HCT menu |
i B L S — -
O Configuration “

— e

[Serwice ]

_____ 9-?
3
B fin [ Hean [Search|| |Drshmbar|Sed  mes [Volt U
~ : | | [ ESC | OF |
ﬁ N\ /
Main menu l C
- -\
[Mea=. progs. - Readings || Menu On/Off m
g N
meny o
Tl 23.2| 0.6 || |
Input C mes
Dewvice
Seruice
b
| | | EEC | 0Ok |

Note

The menu can be interrupted with
the [#¢) button. The old setting is
retained and the menu is closed.

Seruice

| | | ESC | Ok |
J

l R

[Uiew |
21.848

0z P

Contig

—

[}
Service I

Select
configuration
- -\
[Configuration |
'l 21.88
1 0z s
O_ e
Seruice]|
_____ 9- ?
Orghmbar [Spd  mes [Uoltk: 0
[ | | ESC | 0Ok |

g—
-

Select menu Y n

-
[menu off |

A
|

B = cr ] Me
i Cor menu of+ |k

[Seruice ||

_____ 9-?

Orghmbar |Spd m-s |Walt 11

| | | ESC | Ok |
ESC

3x

Y
Readings display
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2. Description of the applications
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2. Description of the applications

2.8 Long-term measurement of HVAC with the Control Unit

Requirements

The Control Unit is equipped with a probe socket to which a large number of
different HVAC probes can be connected. An example of spot measurements
and all important steps of operation are described in chapter 2.1. Beyond the
simple display of readings, the Control Unit provides a means of continuously
recording all readings of a probe and the integrated pressure sensor over a
longer period.

Operation on the basis of an
example measuring task

Measurement of the CO, concentration in an office during a workday in a partitioned
office room.

Connect the probe

The CO, probe is connected to the probe socket of the Control Unit by the
plug-in head cable. The use of a mains adapter is strongly recommended for
long-term measurements.

Caution!

Probes are only detected by the Control Unit when connected before switching on.

Switch on the Control Unit

After the Control Unit has been switched on ((3J) and a brief initialisation
phase has elapsed, the readings of the connected probe and of the pressure
sensor installed in the Control Unit are displayed.

Assigning readings to a location and storing

The current readings can be stored in the memory of the Control Unit at any
time by pressing function key [ Mem. ] To maintain clarity in large volumes

of data, each reading is always stored under a location. The current location
is always displayed in the top line of the display.

Entering a new location

The location menu is opened by pressing the B and KB keys.

Memory management makes it possible to consolidate several locations in a
directory in a manner similar to the data management of PC operating
systems.

[ Change | gng [ New folder | ctivate the text input menu.
Select the desired letters with I3 K4 KB I3 and confirm with E3.

branches to the location menu.

Probe socket

s

[£ IJNONARE

1.6
hPa

OoioL- 01

271

PR

E
[ Wal | wmrs |Search] HMin |

-

~

J

s

[Set up new file |

s Ta]s]=[e]- T2 ]=]"
MOERBEDNE - E
alslolFlelr]a]k]L]=
vlalc{ulenn]:[:]_
[EUERD_ ]

~

[[] HOMAHE

[[] =% MOMAME
Ex BUERO

| | ESC [Change|

J

Hint

The next higher directory level can be
accessed with (<),
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2. Description of the applications

2.8 Long-term measurement of HVAC with the Control Unit

with 23 K@ —> B8 the desired location or a folder, which can contain
further locations, can be selected. The newly created folder is
selected here.

After entering a new location with  Change | _ | New location |_., [ Room 1 |
—[_End |

confirm it with E.

This is then indicated in the top bar of the display.

Entering a measuring program

A measuring program is created to record the CO, values in the office over a
longer period:

—> [Memory | _ [ Program | gctivates the program menu.

Selecting menu item initiates an automatic query of all important
parameters for a measuring program.

Manual: the measuring program can be started at any desired time using
the function key “Start”.

Date/Time: the measuring program is started at a pre-programmed time.
Overshoot/Shortfall: the measuring program is started in dependency on
desired events (readings overshoot/shortfall a specified value).

In this case: “Manual” is selected. B automatically activates the “Measuring
rate” menu:

The measuring rate is entered in seconds (in this case, 5 min. = 300 sec.),
then [_End_|.

The stop menu of the measuring program is automatically activated.

Memory full: Reading recording stops when the reading memory is full.
Number of values: a desired number of values is recorded.
Date/Time: Reading recording stops at a desired time.

Note

A running measuring program can be stopped at any time with function key
[ Stop | |n this case, the stop condition is recommended.

Finally, an overview of the entered measuring program is displayed.
The reading menu is activated with [ o« }
Important: No measuring program has been started at this time. The mea-
suring program only starts when the start condition is fulfilled. With the

option selected here, function key must be pressed to start
the program.

{|{ [Foom 1
I

[ooifol-od ]
1

s

[Eet ztart criterion

| Ok |
y,
~
Set meas. rate
+1 [ +5 [ +32&00
Min i Z I Max
4 5 =
7 g e
o BE
+300_ | seC
[ — JCorr.[ End |

J

~

~

[Info [0L-04]
Meas. program: not actiuve
Start: Manual
Ends: Memory full
M. rate: 300 =ec
| | ESC | Ok |

J
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2. Description of the applications

2.8 Long-term measurement of HVAC with the Control Unit

Reading out data from memory and printing with the
integrated printer

—s [ Memory | _., [ Read-out ]

displays the reading files stored for the currently active location. Several data
records can be stored, which can be explicitly identified by the starting time
of the measuring program.

When a data record is selected, the following overview appears.

The individual data records can be selected with I3 K4, during which each
respective time of the measurement recording is indicated in the top line of
the display. If more than 3 parameters are to be recorded simultaneously,
these can be displayed with Kil (3.

generates a print-tout of the data record on the integrated printer,
specifying the starting time, the stopped time and the time of printing.

e 3
[Dizplay saved readings |

Room 1

22.05.2001 10:57:42

[ | | EEC | Intfo |

- J

Overview of readings
e )
(0L.04.2000 01:01:12 |

-275.2 pu)c] -

[ =« ] =~ T E&BC JFrint ]

Printing the readings

from: z4,04,01 17104140
to: ¢ Z4,04.01 17:07%122

number ¢ 0017

0t a2
hPa PR
01 482.7 £01
02 430.3 c01
03 501.3 £17
04 S0&£.0 £i9
05 50%.2 £14
06 S11.5 £16
07 51i4.5 628
08 515.3 &51
09 5i7.1 £59
10 5i3s.1 654
11 5i%.2 £E6
12 5i9.0 637
13 519.8 E4E
14 520.5 £30
15 5z0.% el
16 B522.2 £07
1?7 BEe.Z £41
24,04.01 17514154
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2. Description of the applications

2.9 Long-term measurement of HVAC with the Control Unit and logger

Operation on the basis of an
example measuring task

Recording of temperature, humidity and CO, over a longer period in a partitioned
office room

Important preliminary consideration: Where are which readings stored?

The testo 454 Control Unit and logger system has

two means of storing data:

* Memory for 250,000 readings in the Control Unit

e Memory for 250,000 readings in the testo 454 logger

However: Readings can only be stored where the associated probe is
connected.

e Control Unit: 1 probe socket + integrated pressure sensor

* testo 454 logger: 4 probe sockets

For this reason, it is advisable for this measuring task to connect both probes
(CO, probe and HVAC probe for temperature and humidity) to the testo 454
logger. This simplifies data storage and evaluation.

e Connect probes to Control Unit and logger
e Switch on the Control Unit
¢ Use the probe socket of the Control Unit or logger

These items are described in detail in chapter 2.2, “Measuring and storing
with the Control Unit and a logger”.

Assigning readings to a location and storing

The current readings can be stored in the memory of the testo 454 logger at
any time by pressing function key [ Mem. | To maintain clarity in large
volumes of data, each reading is always stored under a location. The current
location is always shown in the top line of the display.

Entering a new location

The location menu is opened by pressing the £ and KB keys.

Memory management makes it possible to consolidate several locations in a
directory in a manner similar to the data management of PC operating
systems.

[ Change | gng [__New folder | activate the text input menu.
Select the desired letters with 23 K& KB I and confirm with E3.

branches to the location menu.

Location Logger
’ —
[< [Foom 1 03oL-01]
585.8( 48.8| 23.2
PP # "C
3
| | Druck | Mo Prgl
- J
Text input menu
" )
[Set up new file |
YU #F| O] =T
QIW|E|R|T|Z2|U|I F
A|S|D|F|G|H|J|[K|L|*
YIH|CIW|BIH|M|s]:]_
[EUERD_ |
BET — [ - [ End |
- J

Location menu

s

.

B < HONAME  s[NE] [WERgG

[.[] HOMAME
L] ## MOMAME *x
Ea BUERD

I | E

5C

IChange]

J
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2. Description of the applications

2.9 Long-term measurement of HVAC with the Control Unit and logger

with 23 K@ —> B8 the desired location or a folder, which can contain
further locations, can be selected. The newly created folder is
selected here.

After entering a new location, [ Change |_ [ New location |_ [ Room |_,

[__End | confirm by pressing o« §

This is then indicated in the top bar of the display.
Entering a measuring program

A measuring program is created to record the CO,, temperature and
humidity values in the office over a longer period:

—> [Memory | _ [ Program | activates the program menu of the testo 454
logger. Selecting menu item activates an automatic query of all
important parameters for the measuring program.

Manual: The measuring program can be started at any desired time using
the function key “Start”.

Date/Time: The measuring program is started at a pre-programmed time.
Overshoot/Shortfall: The measuring program is started in dependency on
desired events (readings overshoot/shortfall a specified value).

In this case: Manual selected. B automatically activates the Measuring rate
menu: The measuring rate is entered in seconds (in this case, 5 min. = 300

sec.), then[_End__],

The stop menu of the measuring program is automatically activated.

Memory full: Reading recording stops when the reading memory is full.
Number of values: A desired number of readings is recorded.
Date/time: Reading recording stops at a desired time.

Note

A running measuring program can be stopped at any time with function key
[ STOP |

In this case, the stop condition |

Memory full _ |js recommended.

Finally, an overview of the entered measuring program is displayed.
The reading menu is activated by pressing E3.

Important!

No measuring program has been started at this time. The measuring program only
starts when the start condition is fulfilled.

With the “manual” option selected here, function key “Start” must be pressed to
start the program.

Hint

The next higher directory level can be
accessed with (=),

[ [< [Foom 1 [oa4o1-01) ]
1 1

Logger program menu
e )

[Set start criterion |
23.9
o
3
[ | | ESC | Ok |
. J
Measuring rate menu
& )
Set meas. rate
+1 [+ [ +3600
Min 1 z = Max
4 5 =
7 =) e
- B
[+z00_ | =ec
[ — [Corr.[ End |
. J

Overview of the entered measuring program

s ~
[Info [0L.-04]
Meas. program: not actiuve
Start: Marnual
Ends: Memory full
M. Tate: 300 =ec
| | | ESC | Ok |
\ y,
Hint

The next higher directory level can be
accessed with (esc).
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2. Description of the applications

2.9 Long-term measurement of HVAC with the Control Unit and logger

Reading data from memory and printing with the
integrated printer

—s [Memory | _5 [ Read-out |

displays the reading files stored for the currently active location. Several data
records can be stored, which can be explicitly identified by the starting time
of the measuring program.

When a data record is selected, the following overview appears.

The individual data records can be selected with 23 ﬂ, during which each
respective time of the measurement recording is indicated in the top line of
the display. If more than 3 parameters are to be recorded simultaneously,
these can be displayed with Kl I8,

generates a printout of the data record on the integrated printer,
specifying the starting time, the stopped time and the time of printing.

Display of the reading files

e ~

[Dizplay saved veadings |
Foom 1

22, 05,2001 132:24:02

22.05.2001 13:24:52

| | ESC | Into |
x J

Overview of readings

-
[17.05.Z001 11:37:328 |
1 £ 3
EEm b °c
TR A5.0 Fr.5
eds.0 43,0 22,5
288.0 48,1 ZE.5
elZ.0 48,1 ZE.5
ez2A.0 42,0 ZE.5
el4.0  48.1  =zZE.4
[ =« | =~ | ESC JFrint |
~ J

Printing the readings

from: Z4,04.01 17:04140
tor: E4.04.01 17307322

a1 a2
hPa PR
01 482.7 £01
02 430.3 c01
03 501.3 £17
04 S0&£.0 £i9
05 50%.2 £14
06 S11.5 £16
07 514.5 628
08 515.3 &51
09 5i7.1 £59
10 5i3s.1 654
11 5i%.2 £E6
12 5i9.0 637
13 519.8 E4E
14 520.5 £30
15 5z0.% el
16 B522.2 £07
1?7 BEe.Z £41
24,04.01 17514154
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2. Description of the applications
2.10 Long-term measurement of HVAC with USB databus controller

Requirements
File  Instrument  Edit Yiew Insert Format Tools  Windo
You have connected a data logger with connected HVAC =
probes through the plug-in card to the PC. The installation : =]
has been completed and the testo Comfort-Software has + ; S ‘ o'o 0
been started. [ :
@ testaanalog-:
. A testopower-Z
Operation
L3
Initialisation

The bus is then initialised: after you have selected the bus

icon and clicked on with the right mouse key, the
instrument responds. Click on the device icon with the right
mouse key to open the device menu.

¥ Delete

i*= Testo Comfort-Software

DeVice CO“trOl Filz  Instrument  Edit Yiew Insert Format Tools  wWindo
: : : : & Ee
After opening the instrument, select item “Device control”. e
+-_] archive 01
-7 Buz connection 0'0
£~ oso454 20Reaaia et o
153 testoanalog
A testopower- Close

OMLINE 4
& OMLIME Configuration

testo454-2000

This opens the main window of the device control. | _ : :

natrument ]Program] Settmgs] Units ] Prit ]

. X i ) ) Instrument

The first view provides general information about the T
instrument such as the serial number, software version and S erial number: 531689
battery capacity as well as the number of records stored in Firmware: VG2
memory and the memory capacity available for further et g 2elite =iy 1 2
measurements. Program

Free mamany: [iata etz in memory: 3

llllllllll Free mermany: 258849 Meazured

Frogram finished
aK | Cancel

210-2



2. Description of the applications

2.10 Long-term measurement of HVAC with USB databus controller

No‘le testod54-2000
. P
Select the second register card to prepare and e
program long-term measurements. tateieron
-~
You can define the start and stop criteria for subsequent, C Trigger
automatic measurements here. starts and ® Tzl

stops the program at precise times. [PC-start (manual)| ctivates
the separate start key at the bottom of this menu.

With “Start” and “Stop” using LTr189er |, the signals of the trigger | . e
line which can be connected to the logger are monitored. The Propsttis
program starts and stops when triggered by a rising or falling
flank.

lSettings] Uitz ] Frint ]

Stop criterion

™ Date ! Time

™ Mo of values

& until rernony s Full
" Wrap-around mermony

" Trigger

[T Data reduction

Measuring rate

[NONAME =l o

SBC i

oK | Cancel | | |

With [Channel trigger| the selected measuring channel is

monitored. The program then starts when a particular limit
value is reached or no longer measured.

Further stop criteria are available: after which storing is to
St0p| until memory is full | 5[ Wrap-around memory | . jn thjs, the first

memory space is overwritten when the last has been used and the memory
is constantly updated. The program then runs without stopping.

When [_Data reduction | js activated, the data are only stored if significant
changes occur. Equal readings, i.e. values which remain constant over a long
period, are replaced by one representative value. This represents all values
for this interval.

If only changes in the readings are of interest, this considerably reduces the
volume of data to be evaluated.

The [[Measuring rate | j o the interval at which new values are measured, is

programmable in units of seconds, minutes and hours. The smallest possible
measuring rate depends on the number and type of the connected probes.

Assign a name to the measuring program in the __New location | pox_ |t is
easier to identify, process and archive the data at a later date by this name.
Additional text can be entered under ___Properties | which describes the
measurement in more detail.

When you have specified the start criterion, stop criterion and the location,
store the measuring program in the logger by clicking [__Apply | This then
waits for the defined start criterion to begin measuring.

When the measuring program has been automatically executed by the logger
for which the logger must not necessarily remain connected to the databus,
the logger must be re-activated on the bus. The records stored in the logger
with the entered locations are displayed automatically. To read-out the data,
click on the location or the record and drag the icon with the mouse from the
archive section to the desktop to the right of it. The results of the long-term
measurement are immediately displayed as a diagram or a table.

i= Testo Comfort-Software

File Instument Edit Yiew |nsert Format Tools Wi

= E®
=l
+-_] archive
- Bus cannection 0,0

4-2000: Testo 1454: 29
MNOMAME
Messung 1

=B Platz1 o G
Messung 1

=B Platz1
Messung 1

ég testoanalog-2000: 35 c

A testopower-2000: 49

For further information, see chapter 1.8,
testo Comfort-Software, example 1
and example 2.
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2. Description of the applications

2.10 Long-term measurement of HVAC with USB databus controller

Further settings in conjunction with long-term
measurements and a data logger with HVAC probes

provides detailed information on the
connected probes and the channels combined with them.
Diverse settings are possible depending on the sensor.
Parameters can also be changed, which determine the
behaviour of the entire logger.

The probes connected to sockets 1 to 4 with the respective
probe type and the associated serial number are displayed if
connected. For multi-channel probes, the individual channels
of each socket can be viewed.

The following probe settings are possible:
Smoothing

This can be activated. The mean value of the number of
entered readings is then calculated. The values in the “Online
display” then no longer change as quickly. This is particularly
advisable for measurements with pressure probes in
conjunction with the 7-segment numeric display.

Surface addition

This addition takes account of the fact that a surface to be
measured is cooled by contact with a temperature probe. The
principle and extent of the cooling depends on the particular
design of the probe. The correction relates to the difference
between the surface and ambient temperatures, e.g. with a
surface allowance of 4 % and a surface at 104 °C in an
environment of 4 °C, the display of the temperature probe is
corrected from 100 °C to 104 °C.

testod54-2000

Instrument | Pragram ~ Settings l Units | Print |

—|-&= Probe connected:
+-&= Socket 1: Vane d=B0  Type:
+-&== Socket 2: Velocity sigr
+-&== Socket 3: Material moi
EaR— O o) g 00 kem
JU Alam oul
- P Parameter
43 Abzalute pressure/Del
r Diameter
E"."’ Service

P00 temperature probe

Senal number: 10027772

Cancel

testod54-2000

Instrument] Program  Settings l Units ] Pririt ]

—|-&== Probe connected:
+-&== Socket 1: Yane d=60
+-&== Socket 2: Velocity sigr
+-&== Socket 3 Matenial moi
—-&== Socket 4: PH100 term

P Smoathing

¥ Smoathing

q Meazured

testo454-2000

Instrument] Program  Settings l Units ] Prirt ]

—|-&== Probe connected:
+-&== Socket 1: Yane d=E0
+-&m= Socket 2: Velocity sigr
—|-&== Socket 3: NiCr-Mi then
P Smoathing
P Surface addition
T
+-&m= Socket 4: PHO0 termm
L Alam outpot
-1 P Parameter
£33 Absolute pressure/Del
W Diameter
& Service

¥ Surface addition

i

i

Cancel Apply
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2. Description of the applications

2.10 Long-term measurement of HVAC with USB databus controller

Selecting a unit, i.e. a probe channel

This makes it possible to enter a channel-specific name.
Particularly with multi-channel measurements with the same
units, this makes it easier to identify the channels correctly
when viewing at a later date.

Scaling a current/voltage probe

If a current/voltage probe is connected instead of a probe
automatically assigned to channels and physical units, this
signal can be scaled and assigned to a physical value.
Choose a unit in advance which represents the target value by
selecting | Unit |, as illustrated.

This is now to be scaled from a voltage signal as follows:
1.510 3.5V represents 0 to 100 %RH:

Alarm output

Each logger has its own integrated relay contact connected to
the outside as a galvanically isolated changeover contact at
the alarm/trigger socket. This can be accessed using line
0554.0012. The behaviour of this relay can be defined in item
“Alarm output”. When selected, a list of all available channels
appears from which those can be selected which are to switch
the alarm output when the entered upper and lower limits are
infringed.

When entries are made for several channels in this list, the
alarm contact closes when one of the specified channels
infringes the entered limits.

testod54-2000

Instrument | Program ~Settings l Units | Print |

P Smoathing
£~ hPa

testod54-2000

Instrument | Progiam  Settings ]Units | Frint |

—|-&== Probe connected: Unit % -

—|-&== Socket 1: Material moi
Z Sealing Scaling
P Smoathing Input from: ~ [0.0000  ta; [1.0000
TEal

&= Sacket 2 Velochy sigr | Displap fom: [0.0000  to; [1.0000

+ == Socket 3 MiCr-Mi then

&= Socket 4 PHO0temp | abs [0.0000° [1.0000

L Alam output
-1 P Parameter
£33 Abzolute pressure/Del
W Diameter
&5 Service

Drecimal places 3

Cancel Apply

Instrument] Pragram  Settings lUnits ] Pririt ]

—|-&== Probe connected:
+-&== Socket 1: Material moi
+-&== Socket 2: Velocity sigr
+-&== Socket 3: MiCr-Mi than
FlI== Canlak A PN karan,

« I |
=P

[ Urit LL UL |

Limit +alues

| ||7LL |WUL |

i [ =l |
&= Probe 2 =
S EH

S

S mds
&= Probe 3 -

A ¥

DK|

Cancel Apply
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2. Description of the applications

2.10 Long-term measurement of HVAC with USB databus controller

Parameters testod54-2000
Instrument] Pragram  Settings lUnits ] Pririt ]
Parameters can be entered here which Sp_an a” Components —|-&== Probe connected: Abszolute pressure/D ensitp/Pitat tube factar
and can have_ effects on the results of the individual channels ; z EEEEZI 12 ::I;toecr:tayl ;nlgo: spsotepresswe [0 [ =]
of several units and which are used to calculate these. = Socket 2 NCLN o oot Frosaire”
For example, the absolute pressure entered for + &= Socket 4 P00 temp:
| Parameter “Pressure” | affects the connected thermal flow rate I& ﬁlarm ottilput Pitat tube Factar 1.0
K R = arameter . . 50.0 o,
probes and CO, probes and compensates their signals Rl hsolte e ’:" mosture B I/IF—_|
: r ) T -

dependent upon the absolute pressure. ot e
If differential pressure probes are connected and automatic Air density 1199 i
m/s calculation is active, the density entered under
[_Parameter “Pressure” | has an influence on the air velocity
calculated from the pitot tube pressure. The density itself is
determined by calculation from the entered values of I I— El
temperature, humidity and absolute pressure. [0k | Concel Aol
The absolute pressure can also be determined by entering the local Parameter "Pressure™
altitude, the barometric air pressure at this altitude and an additional Height above mean sealevel  [300 m
differential pressure or underpressure in the channel. Elevation pressure 321 Caroel

Barameter value 1ms HWPa =

Differential pressure in duct 0 hPa R

Calc. abzolute pressure 921 _hPa

If flow rate probes are connected, the cross-section entered
under has an equal effect on all m/s channels.
Each m/s reading is converted by the entered cross-section. A
further channel with a volume flow unit is opened and
assigned to the values calculated in this manner.

testo454-2000

Instrument] Program  Settings l Units ] Pririt ]

—|-&= Probe connected: " round
+-&== Socket 1: Material moi square

~
+ &= Socket 2: Welocity sigr

'l
s Socket 3 NCrithen rectanguler

+-&== Socket 4: P00 termp a=d

JU Alam output
Partrait 1.0 m

P Parameter

. Landscape 1.0 m
5 Semvice P
area 1.0 e
[T _Korektufaktor
KN — i

0k | Cancel | Apply |

210-6



2. Description of the applications

2.10 Long-term measurement of HVAC with USB databus controller

Service

With this item, you can erase the internal memory of the
logger or conduct a general reset to the factory settings. For
example, this sets all probe-related input parameters to the
factory values. After changing a probe, you can instruct the
logger to detect the probes, which otherwise occurs only when
the system is switched on.

With the [ Check instrument | htton, special error detection
routines are executed. You will then receive any error
messages and information on the status of the logger.

Units

Specify the units for your logger here, e.g. the temperature unit
°C or °F, the flow rate m/s or ft/min etc.

If humidity probes are connected, you can enter a separately
calculated absolute humidity value. This value is then dis-
played additionally as a further channel in g/m, g/kg, °Ctp etc
in addition to the relative humidity.

A volume velocity activated here activates an additional vol-
ume velocity channel for each m/s channel and calculates
these values automatically from the m/s and the area entered
under [_Parameter |

The activated flow velocity creates a further channel for each
connected differential pressure probe. The m/s value is then
calculated from the pressure values and the density entered

under [_Parameter |

Print

Each logger is delivered with a cover panel which can be
clipped onto the logger. A card can be placed behind the view
port of this panel, which can be typed and printed here by
simple means.

This is intended to help you in setting up, interconnecting and
fitting the probes on-site to plug the pre-defined probes into
the correct socket of the correct logger. This is the only way to
ensure that the entered parameters for the alarm, limits,
allowances, calculations etc. operate in an orderly manner and
as intended.

testo454-2000

Instrument | Progiam  Settings ]Units | Frint |

—|-&== Probe connected:
+ == Socket 1: Material moi
+-&= Socket 2: Velocity sigr Factory reset
+ == Socket 3 MiCr-Mi then
+-&= Socket 4 PY100 ternp: Change probe
L Alam output
-1 P Parameter
Bus address ’29—

£33 Abzolute pressure/Del
Testo 1454
Check instrurment

M ame

K I 2
aK | Cancel Apply
testo454-2000
Instrument] Frogram ] Seftings  Units ] Frint ]
Urits
% Europe / metric " America
Calculated variables
¥ Hurnidity parameters  |[Absolubs hurmidiby -
™ Volume flow Abgolute hurnidit,
iDedres of humidity
™ Flow welocity Drew paint
Enthalp
ak | Cancel Apply
testo454-2000
Instrumentl Program] Settings] Uitz Frint ]
Location: MOMAME
Comment:
Measuring box: Testo k454
Prograrmrning: Start:
Maral,
Stops Mernory full,
Cycla: 1.0 sec
Fant Probes:
1: Material moisture
Set int probe
w 2i Welocity signal of
: +| | combination prabe %, 8C,
i mjs
oK | Cancel Apply
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2. Description of the applications

2.12 Long-term measurement of several loggers with USB databus controller

Note

Concurrent measurements with several loggers on the bus, in which data is stored in
the decentralised memory of each individual logger, operates in principle equivalently
with data recording using a single instrument.

Operation

Initialisation

First, the bus must again be initialised. After starting the software, click on
the bus icon, open the menu with the right mouse key and confirm by
pressing [ Open | All connected loggers and the contents of their memory

with the location name are then displayed.

Device control

Device control

With the menu item | lin the menu of the device icon, you
can erase the device memory in the register or, if sufficient
memory space is available, store the data of a further measuring program in
the device memory.
For this, open the register | | in the [ Measuring programs | {o
define the measurement. See also “Measurements with one logger only”.
After programming, either close the menu of the device icon or execute the
[__Synchronize | command. The logger is then programmed.

Device control

What should you observe?

Especially in operation with several loggers fully equipped with probes,
probably also with probes which employ several channels simultaneously in
the system, and also additionally activated channels which calculate further
parameters, it is particularly important to consistently designate the used
instruments, the connected probes and channels appropriately.

This may be conducted either according to the serial numbers of the devices,
a proper name or simply the locations at which the loggers and probes are
installed. When these designations have been made, it is far easier later to
sort, evaluate and document data. For example, the table headers not only
contain 10 times °C with the corresponding values, but also designations
such as supply, return, circuit 1, circuit 2, wall, ceiling, floor etc.

It is also advisable to run all employed loggers throughout the same period
at the same cycle rate. Otherwise, problems can occur when consolidating
data in tables.

This is most simply achieved with the time/date criterion for starting and
stopping. When the stored measuring programs have been executed, the
memory of each logger contains a further record designated by the name
entered under [ Measuring programs |

Ir= Testo Comfort-Software

File Instrument  Edit Yiew |nsert Format Tool: Wi

(=2

x|

=] archive
+-[_] Sample fil=z

i Tegto Comfort-Software

File Instrument Edit “iew |nsert Format Tools Wi

=

x|
=I-_] archive
+-_] Sample files 0,0
 Bus connecion]

thr

Dizplay zervice data

ir= Testo Comfort-Software

File Instrument  Edit Yiew |nsert Format Tools Wi

=
=l
.

=] archive
+-[_] Sample filez

A testopower-20

X Delste
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2. Description of the applications

2.12 Long-term measurement of several loggers with USB databus controller

We recommend copying the memory contents or the desired records in
advance from the instrument into the data area of the archive. The data is
then more quickly available for later evaluation than when it is re-read from
the instrument each time.

You can now display all channels of each location simultaneously as a
diagram or table in one record. The channels of each logger can be selected.
However, you can also mix the data of various loggers and consolidate these
in a record. Such mixed data displays can also be stored. They then receive
a newly designated view in the archive section.

Online measurement in multi-logger operation

As an alternative to decentralised data storage in the memory of the individ-
ual loggers, you can also conduct online measurements in multi-logger oper-
ation. This is of particular interest to link the individual channels of selected
boxes into a new “virtual” instrument group.

In this way, you can assign various views to a running, multiple-channel
system and thereby obtain in RAM and for the file later stored, only the
readings pertaining to this view.

i#= Testo Comfort-5oftware

File Instrument Edit “iew |nsert Format Tools

=

=l
:ﬁ testodbd- Open
+-§ testodd-

t-z testaanal

Mew instrument group

=] ‘
=11 archive
+-_] Sample files ‘ 0,0
s connectiggd

wiinnd

& testopow Display service data
The optical appearance, the screen division with all parameters such as
limits, colours etc. are also stored together with this view. Such a (N
view can be reactivated when the software has been started in the =
same manner as an actually existing instrument. The data is then '
stored in a new record of the same view. = ’—
. . i
To create a view mixed from several channels of several boxes, SR | . A . 9
click on the bus icon and execute the [New instrument group 1] BlNcw instrumentgroup K
-5

command. -
A list window then opens which contains all available loggers and
the channels of the probes connected to them.

Make the desired selections from this list and give the selection a -

name, e.g.[_Group 1 |

After confirming the selection with OK, you can treat the group as
a new instrument. For online measurements, click on the group

with the right mouse key and start the online measurement using
or start the view directly using the green start Hame

testod54-2000: Testo t454: 29 oK |

=

V== EH Cancel

Vi T
Ve m's
= T
= T
testad54-2000: MB Logger: 21
v hPa
= ms
v m3/h
= H
= T
= ms
v m3/h

|Gr0up 1

button in the icon bar.

With the [__Online configuration | command, you can determine in advance
the measuring rate at which the data is taken into memory. Please observe
that the full measuring rate of 1/sec cannot always be achieved, depending
on the combination of loggers and probes.

After starting the online measurement, the table is displayed. It quickly
becomes apparent that it would have been better to give one channel or
another a more explicit designation.
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2. Description of the applications

2.12 Long-term measurement of several loggers with USB databus controller

If you click with the “right mouse key” in the table field, you can further
reduce the contents of the view to look more closely at individual channels or
combinations of channels.

By activating the “diagram icon” in the icon bar, you will receive the online
readings of the activated channels in a line diagram. It is also advisable here
to include only the relevant curves in each view. This provides better clarity,
particularly when several channels with different parameters and physical
units are combined.

Contents

Vil T
oty C:2 H
vl C3°C
ity C:4 hPa
ity C:Emes
ity C:E m3dh

ak |
Cancel

An appropriate combination of scales and colours is helpful.

These can be combined and Slmpllfled with , = Elle Instument Edit Yiew |nset Format Tools Window 2
[ Settings | = lE R ] dh | B0 m Bl |y Standa
= | Group 1 Date Time v %rH °C
I Z3{06/01 _ [10:23:41 [1.89 _ [39.01 |[?3.03
z 73/06/01 __ [10:23:44 [1.89 __ [39.00 |?3.03
3 73/06/01 _ [10:23:47 [1.89 __ [39.00 |?3.03
4 73/06/01 __ [10:23:60 [1.89 __ [39.00 |?3.03 |
5 73/06/01 __ [10:23:63 [1.89 __ [39.00  |?3.03 |
6 73/06/01 __ [10:23:66 [1.89 __ [39.00 |?3.04 |
7 73/06/01 __ [10:23:69 [1.89__ [39.16_ |?3.04
B 73/06/01 _ [10:24:02 [1.89 __ [39.00 |?3.04
[o 73/06/01 __ [10:24:06 [1.89 __ [39.00 |?3.04
[io 23/05/01  [10:24:08 [1.89  [39.00 [23.04
An appropriate designation of the channels is also important in this section. Group 1 C:3 °C Properties

For this, click on the individual curve and enter a name under menu item
[_Properties |

The number of decimal places is of particular interest for the numeric
display.

i Data sequence lm Statistical calculation]

Limit
g 214743
g 21474 =
Group 1 C:3°C .

normal
Mame | . < lawer limit
Mumber reprezentation . > upper limit

Decimal places

Catweert urit

o

ak | Cancel |
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2. Description of the applications
2.12 Long-term measurement of several loggers with USB databus controller

To activate the numeric display, click |EeREENEL R RN LR

in the icon bar on the |= File Instument Edit Wiew |nset Fomat Tools Window 7
[ 7 segment digit symbol | =l E R ) ¢4 Wl O Bl 1 = [Standard

2=

=[] archive

You will then receive all channels in = 1 Sample s

the same display as for the =7 Bus connection
; . f . . ||f? testod54-2000: ME Logger: :
msta]lahon display. If.you click with o 9§ testod54-2000: Testo 1454
the right mouse key in the unused, ¥ testoanalog-2000; 35

: A testopower-2000: 49
black area, you can insert a S Group

background image as well as a
different background colour in place
of the simple black background.

Background colour...
Adapt
Rearange

For improved visualisation of the
readings, this may be an image of
the measuring system. It is important
that the image must be available as
a bitmap in ”*.bmp” format.

The image can be adapted to avoid
problems at the edges. In

, select either

[ Cinemascope | o [ Fills image |

-~
T R

LContent

W Backaround image...

Background colour...

Adapt

Rearange

Pattem

Header
Pdimirmum
I i
Mean

Frame

Tranzparent
Backaround calour...

Characters
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2. Description of the applications
2.12 Long-term measurement of several loggers with USB databus controller

If you click with the right mouse button on a
framed display field, this can be further edited.

It is possible to activate or remove the frame of
the display, to display the values transparently
against the background or in an opaque
coloured box, the colour of which can be chosen
by the background colour.

With [Pattern | you can select the colour of the
displayed reading. The designated name of the
channel is displayed as the header. You can also
re-enter this here.

Activating [Min/Max | or [ Mean | shows
additional statistical information on this channel
since online measurement was started.

If you move the mouse cursor to the frame of the display, you can drag the
size of the display or its position against the background image.

Finally, enter the main menu with

View i
and activate [FUISCTEEn] e =
You will then see the background v Teob '
image and the readings on the whole [ 'v status bar —
screen. v Palete

erlT‘é‘":’hi"'“r
In= .
Header

LContents
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2. Description of the applications

2.13 Long-term measurement of flue gas with the base system — Control Unit

Operation on the basis of an
example measuring task:

Long-term measurement over several hours on an industrial furnace with cycles of
10 min. measurement, 5 min. rinsing with fresh air, values stored every 15 sec.

Important preliminary consideration: Where are which readings stored?

The Control Unit system and the testo 350 have 2 means of storing:
* Memory for 250.000 readings in the Control Unit
e Memory for 250.000 readings in the flue gas analyzer

However: Readings can only be stored where the associated probe is
connected.

e Control Unit: 1 probe socket + integrated pressure sensor

» flue gas analyzer testo 350 M/XL: 2 temperature probe sockets +

integrated pressure sensor + direct and calculated parameters (dependent

on the equipping).

e Connect the Control Unit, flue gas analyzer and flue gas probe
e Switch on the Control Unit

These items are described in detail in chapter 2.4, “Spot measurement of

flue gas with the Control Unit”.

Programming the analyser
Assign function button with “Start*

Program

Main menu [_Memory | _ | | > —> Enter values as per
sample measurement job and confirm with .

Press the function button once you return to measurement menu.
The symbol in the top display bar shows which program is currently
running.

Note
It is not possible to carry out any adjustments on the instrument while the
program is activated.

Measurement phase
Can be interrupted with [ Stop |

Note
The measurement program remains activated even after Stop is activated or

the instrument is switched off (indicated by symbol).

Deleting progamming of the instrument

Program

In the main menu, data is deleted in [ Memory | _ | | —>

—>[__PDel ],

Note:

For long-term measurements, the gas
sensors require phases of fresh air to
regenerate in dependency on the
concentration and measuring duration.
For guide values, see Chap.
“Instrumentation notes”

p
ISet =tart criterion

p
ISet =tart criterion

Meas. pros. active

contiguration i=sn'+®
possible

[ ESC |
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2. Description of the applications
2.13 Long-term measurement of flue gas with the base system — Control Unit

Measuring program ( h

[Eet meaz. prog. |

In the main menu: [ Memory |_ [ Program |_. 33 MFead out a8

Progtam
]
= +tee MEMOT L

HOZ  ppm|MO=x  pem|gA T

o | | [ EEC T 0K |
4 Start criteria & )
' )

Manual: On a keystroke in the measuring menu (function key [ START )

[Set =tart criterion |

Date/Time: Beginning of measurement at the selected date/selected time

Trigger: If the trigger input option is fitted (testo 350 XL only)

Trigger input:
The trigger input can be used as a criterion to either start or stop measuring
programs. . J

The following parameters can be adjusted for the trigger input:

* The measuring program is started when a rising edge is detected in the
trigger signal. The program is also stopped by a rising edge.

e The measuring program is started when a falling edge is detected in the
trigger signal. The program is also stopped by a falling edge.

e With level-dependent trigger signals, the data recording proceeds at the
adjusted measuring rate as long as the trigger signal is active.

Possible modes in the measuring program:
e Measuring program is running

* Measuring program is activated

* Measuring program is inactivated, saved
¢ Measuring program deleted
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2. Description of the applications

2.13 Long-term measurement of flue gas with the base system — Control Unit

Mean value

With mean value only mean values will be saved:

Example of mean values

One mean value per parameter should be saved every 10 minutes. Input of measuring
rate 600 s (= 10 min). The instrument measures every second and calculates the
mean value every 10 minutes which is then saved.

Mean of mean values

The analyser saves a mean of all the mean values. It is highlighted by a * when the
readings are called up out of the memory. The mean value is the first value to appear
on the printout.

Measuring rate

If —> yes is activated, the measuring rate is the saving cycle of
the mean values (see example)

Selecting the “End” criterion

Selecting the “Gas time” cycle (= flue gas measurement)

Note:

The pump is stopped when a threshold concentration is reached (e.g. 0, > 20.5 %).
Reason: lower wear and power consumption

Overview of a programmed long-term measurement

B > Measuring program is accepted

N
|

28. 87
oz ”
9.1
= Volt E
| | | ESC | Ok |
N\ J
e A
Set meas. rate
1 [ 1 [ 2&00
Min 1 = 3 Max
4 [
7 g e
. ] +
15_ | =zec
| | «— JCurr.] End |
. J
' N\
[until mem. Full |
= -"l1| E

Memorw +ull|D
an{ualUEE

| | | ESC | 0Ok |
N\ /
e \
Laz time
+5 | +i0 [ +Z40
Min 1 z = Max
4 5 &
2 g e
. HEH -
|+iD_ | min
| «~— JCurr.] End |
N\ J
e 7
Einse time
+5 [ +5 | +Z240
Min 1 7 3 Max
T
2 = e
5 0 +
+5_ | min
[ | — JCurr.] End |
. J
' A
[Info [0L-0Z|
Meas. program: not actiuve
Start: Marnual
End: Memory full
M. tate: 15 =zec
bas time: 10 min
Rinse time: S min
Mean: Mo
[ = ] - TESC ] OE ]

J
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2. Description of the applications

2.13 Long-term measurement of flue gas with the base system — Control Unit

Measuring program is configured

MeaSIlring program configured

The symbol in the status bar of the measuring menu indicates that a ([ [FERGTE T AR )
measuring program is configured. Beginning of the long-term measurement [ I |
with [_Start | (not) [ PStart | 21.8 5] a8
0z »|Cco [=1=1/1} [N [=1=011
8 | -
HOZ  pem|MOx  pem|gA ,;
[PStart] Zoom | v On | Start
- J
Measuring program running
' ) )
Starting a long-term measurement 4 e () (V2K
RZt in the display gives the remaining gas exposure time during a long-term ] 1 ] _E EE'HE'
measurement. OilF ETim min(Ta C
28, 94 [-————- B
0z ¥ |Ov++ mbar |CO ppn:
[ Pump | fero | Hem. JHo Prgf
Constant 6min Fresh air time following start: ~ . g
> *RZt = Restlaufzeit
Fresh air rinse [Zeroing 1 [Zeroing 2 [Exposure to gas m
I I I I I >t in min
0 1 2 3 4 5
Fresh air time between measuring cycles:
Set fresh air time .
(1 — Measure
Rinse ||Fresh air [Zeroing 1 [Zeroing 2 [Exposure to gas —_—
7 >t
Rinsing is ended
once rinse limits are
reached
Note:
Minimum and maximum measuring and fresh air cycles
Measuring cycles:2 min to 240 min (4 h)
Fresh air
cycles: 5 min to 1440 min (24 h)
Measuring program runs in accordance with programming, as shown - N
by the symbol in the bar.. [T !JNONANE O0S]oL-03]
ends the proarammed measurement ahead of time.
Note: 21.8 a 5]
. . . : . 0z “|co Pem |HO FEM
Generally, there is a rinsing phase of 2 minutes after the measuring program is
finished (pump slows). B 1 || EE——
HOZ  pem|MOx  pem|gA #
| | Zoom | | Stop |
- J




2. Description of the applications

2.13 Long-term measurement of flue gas with the base system — Control Unit

Restarting measuring program

The measuring program is restarted depending on the programmed end

criteria.

If an analysis box is switched off and switched off again, the measuring
program last set is called up again via the menu item Program — .

The menu item Program — only inactivates a measuring program
but does not delete it.

The measuring program is reactivated in accordance with the following table:

Ending criterion

= S S E
Starting 3 g é? %v; 2 _ S g
criterion | 8= | S . |Eo |23 | 2%
Date/Time Inactive Inactive - - Inactive Inactive
Manual - Active - - Active* Active
Trigger1 =+ 0 | - Active Active Active Active* Active
Trigger0 — 1 | - Active Active Active Active* Active

* The program is only active for as long as memory space is still available.
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2. Description of the applications

Requirements

You have connected the Control Unit via RS-232 to the COM
port of your PC. All probes are connected to the Control Unit.
The Control Unit is switched on and the Comfort-Software has
been started.

Operation

If the device has already been set up, the device icon is con-
tained in the tree to the left with the name [testo350-454] yo
can select the Control Unit after double clicking on this.

Confirm the selection and then click again with the right mouse
button on the device icon. Open the device and the select
“Device control”.

This opens the main device window with general information on
the Control Unit.

For example, the current date and time of the Control Unit,
which you can synchronise with the PC here.

Observe:

Loggers and flue gas analyser hoxes connected later to the Control
Unit do not have their own clocks. These are controlled internally by
the Control Unit.

You can assign a name to the Control Unit in the box. The
device is then designated by this in the tree beside the device icon.

2.19 Online PC RS-232 — Control Unit

RS-232 selection

Jha Jp.3

=11 archive

=[] Sample files
& 20000629
& 20000711
& 20000815
& 20000817

o,o 02

¥

o
o
o
o

Select device

001:testo 350,454 Contral Linit
029: Testo 454

=
Y ‘testo350-454
= Bus connection

'\

Cancel

x|
=1-[_1 archive 0‘
+ 0,0
»
= Busz connec

OMLIMNE r E

& ONLIME Configuration
’l

Previous meazurement

E Device contral

Device control

testo350-454

General l Measuring program] Diagnosis] Settings]

Serial number 534286
Firmwware V1.01
Battery voltage 57 W
free memary ]
Temperature 306 °C
n s EamEr Time 05:56:10

Date 21./01/00

Mo mistake Spne with PC clock

Name
Cancel | |
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2. Description of the applications
2.19 Online PC RS-232 - Control Unit

“Measuring program” register:

You can program and execute an automatic storing program in the Control
Unit here and program the automatic measurements with a start condition, a
stop condition and a storing cycle. This describes the interval between two
individually recorded readings of the connected probe.

After the start condition has been fulfilled, values are stored in the internal
memory of the Control Unit at the rate of the adjusted cycle time. When the
stop condition is reached, this contains a measurement protocol which can

be found under the _Measuring program | gntered and selected under
| Location name |

With or B the measuring program is stored in the Control Unit.
Terminate communications with the unit after closing the device control using
the device icon with the [_fight mouse button Jang [ Close |

The Control Unit then processes the program independently of the
connected PC.

When the program has been executed, i.e. when he stop criterion has been
reached, you can reconnect the unit via the RS-232 connection to the PC.
Open communications with the unit as described above. You will then receive  poai out data

the name of your Control Unit in the tree structure to the left of the device
icon and the locations with the protocols stored under the locations beneath [= Fie | Instrument Edt Wiew Insert Foma
this. = New device
Ope »
In the menu, activate [Instrument] [ Read out data | g transfer the contents o]
of the memory to the PC or drag individual protocols with the mouse cursor Crap |
directly from the unit to the ComSoft 3 desktop on the right-hand side. —— 4 [ NG
O-23 1ead ouk data | |
i & Mew inztrument group .
L ™
Meazure 1 5 |
Measure 2 6|
Meazure 3 7|
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2. Description of the applications

“Diagnosis” register

If problems or functional faults occur, this contains a
description of the fault and the possible remedial
measures.

“Settings” register

You can configure all necessary parameters in the
register [ Settings |

Pressure settings

The absolute pressure can be stored in the unit as a
parameter for further calculations. This is required for
density calculations in air velocity measurements with
pitot tubes. The absolute pressure is also used to
compensate the pressure in measurements with
thermal velocity probes and CO, probes to convert the
reading.

The absolute pressure is determined by the local
altitude above sea level by the barometric altitude
equation. The barometer value (current weather
conditions during the measurement) and if necessary
the pressure or underpressure in the channel in which
the measurement is made in comparison with the
ambient pressure must also be entered.

The result of this calculation is the determined absolute
pressure, which can be stored in the unit with

Apply | oder EA.

Area

The Control Unit provides a means of opening a
channel “Volume flow rate” in addition to air velocity
measurements. The velocity values are converted
according to the entered cross-section area of the
channel and a volume flow rate is displayed in m3/h.

Select the channel shape and enter the associated
dimensions.

The value applies specifically to testo volume
flow rate funnels for measurements at inlet openings.
This factor is to be found in the operating instructions
of the applied funnel.

2.19 Online PC RS-232 — Control Unit

Diagnosis
testo350-454
General ] feazuring progra l Seltings ]
Mo ermar
(0] | Cancel
Pressure
testo350-454

General] Measuring program] Diagnosis  Settings l

=% Parameter Height sbove mean sea level 0 m
T oww
Elexation pressure 1013
[ Pitat tube Barometer value 1m3 hFa =
=2 lec;l_laneous Differential preszure in duct a hPa =
= Print text
) Address Abzolute pressure 1013 hPa
Achionz
B ZFeroise pressure, mea:
I e
Ok | Cancel
Area
testo350-454
General] Measuning program] Diaghosis  Settings ]
= g_g Parameter —
;: Pressure settings " square A S
'.. Diameter " rectangular ( )
F Pitat tube " aea
" A
=2, Miscellaneous ~_
= Prirk test
Address .
Ations Diameter oo m <

B Zeroize pressure, mea:

Area m2 -

ak. | Cancel Apply
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2. Description of the applications

Pitot tube

Factors can be entered under “Pitot tube” which have a
direct effect on the m/s value. The pitot tube factor
depends upon the type of the applied pitot tube.

The standard testo pitot tubes have a factor of 1 or
0.67 for straight pitot tubes.

The “Correction factor line” is a further factor, which
should remain at 1 for standard applications.

“Miscellaneous”,
“Print text”

Four lines can be entered here which are printed by the
printer integrated in the Control Unit.

The first three lines appear at the beginning of the
print-out and the footnote after the readings.

“Miscellaneous”
“Address”

You can enter the entire address of your company or
the user of the unit here. The address is stored in the
unit and can be viewed in the main menu of the unit.

2.19 Online PC RS-232 — Control Unit

Pitot tube
testo35h0-454
General] teazuring plogram] Diagrosiz  Settings ]
= R:r Parameter
e Pressure settings
:3 X Fitot tube factor 1.00
a Diameter
I
=P Miscelansous Correction factor 1.00
= Print test
Address
Actions
B Feroize pressure, mea:
. i
(] 4 | Cancel Apply
Printed text
testo350-454

General] Measuring plogram] Diagrosiz  Settings l

= R;r Parameter
L4 .
a w, Pressure settings
... Diameter
[ Pitot tube
= }k Mizcellaneous

Address
Actions
B Zeroize pressure, mea:

Header 1
Header 2
Header 3

Foater

‘ 2l
IT' Cancel | Apply | |
Address
testo350-454
General] Measuring plogram] Diagnosis  Settings l
- P P
...i?‘ 2{amelet ] Compary Testo GrabH & Co.
» n, Pressure settings
.... Diameter Surname Mustermann
[ Fitat tube B ’—Alois
=P, Miscellaneous
E Print text City Musterstadt
- i Country Deutzchland
Actions
B Zeroize pressure, mea: Street Musterstr. 1
Department Musterbau
Telephone 07e53-0815
‘ 2l
lTl Cancel Apply
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2. Description of the applications
2.21 Online PC RS-232 with one or more loggers

Requirements

You have connected the Control Unit with one or more loggers via the RS-
232 to the PC, the software has been started and all instruments are
adequately supplied with power.

All probes to be used for the measurement are plugged into the appropriate
sockets of the loggers.

Please observe that when several loggers are connected to the Control Unit, at
least one powerbox or a bus mains adapter must be connected to the Testo

databus.
RS-232 initial screen
I ET
. . . =3 oo (4
If the Control Unit and the units are connected by a line at a T S s 0,0 02 ‘\?
longer distance, a bus terminator must be connected to the T testo350454 :
= Bus comncin

instrument most distant from the Control Unit. The status LEDs of
all connected units must light steadily green or flashing green.

001: 150454 Contral Unit
029:Testo t454

07 4: Testo t350 M 4
021:Testo 1454 Cancel

The RS-232 interface has been initialised by “Device”, “New
device” and you see a device icon named testo 350-454 in the
tree of the data section.

Operation [ ]

Activate the RS-232 by double clicking on the icon and you will receive a
choice of the devices connected via RS-232 and the Control Unit to the PC.

Now select one of the loggers and click with the [_fight mouse button | o, the
opened device icon. In the next mask, select _Device control | you will then
enter the main mask to program the selected logger.

Specifically for online measurements, it is adequate to press

[_green start button | jn, the tool bar to start the online measurement. The
selected logger begins directly at the cycle rate adjusted under -
| Online configuration |

All channels of the probes connected to the selected unit are displayed.

It is also possible to switch between diagram, table or numeric matrix
displays in the tool bar.

If you activate or have activated this in the menu bar with

[ View, Header | yoy will also receive a text field which can be edited.
This is printed together with the data.

You can stop the online measurement with the in the tool bar.
The start button is then reactivated and you can resume the measurement or
restart after closing the view window.

221-2



testo 350 M/XL, Logger

Chapter overview 4



4. Service and maintenance, flue gas

44 -1



4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer

The gas sensors are factory calibrated so that they can be used in the entire
measuring range.

Depending on the required accuracy, the sensors can be verified,
recalibrated or calibrated to restricted measuring ranges with test gas (see
next chapter for recommendations).

The calibration data is stored in the sensor’s electronics, not in the
instrument.

Verification and recalibration as necessary is recommended every six
months to retain the specific accuracy of NO,, H,S, HC, CO,,, and CO,i.

Applying test gas:

Ideally, the test gas is applied directly to the tip of the probe to eliminate
absorption in the gas path. The gas pressure must not exceed 30 hPa —
ideally at zero pressure using a bypass.

Caution!

° Observe safety regulations/accident prevention regulations when handling
test gases.

° Use test gases in well ventilated rooms only!

Printing calibration data

flue gas analyzer and control unit are connected, select flue gas analyzer

Print sensor data |

Via (O) —> [ Sensors | _ |

Prints data from last adjustment or last recalibration of every toxic
measurement cell in the selected flue gas analyzer.

Note

If there is no calibration data in the sensor (e.g. sensors with a
manufacturing date before January 2003) dashes are printed instead of the
target and actual values. Only the serial number and date of adjustment are
printed.

O, can only be checked and not recalibrated with the recalibration menul!

4.1.1 Recalibrating with test gas

Note:

e Recalibration in the <500 ppm range
(with CO2-IR <25V0l.%) can lead to
inaccuracies in the upper measuring
range.

e If a HC sensor is fitted, switch this off
before measuring test gases with an
oxygen content of <2 %. If you forget
to do this, the sensor will switch off
automatically during the measurement,
but is still strained unnecessarily.

Analysis

Testo t35@ XL

SM: B@569935 /D
John Q. Publiec

@9.12.2682 15:35:25

Sensor data

0z :
Sar.-No. 80401643
Target value_____ “
Actual value
Checked on:

Co :

Ser. no. 8040885472
Target valuelB@Bd ppm
Actual value 8 ppm
Checked on: 87.2.2082

NO =

Ser.-no. 8084087521
Target value_____ FPM
Actual value ... FPM
Checked on: ..
HO2:

Ser. no. 808236367
Target value_____ FPM
Actual value ... FPM
Checked on:
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer

Apply test gas as described above to the unit when switched on.

Select > -> [__Recalibration | j the main menu.

Select

Enter the nominal value of the test gas -> [Start ]: Recalibration begins.

Wait until the actual value is stable (at least 180 sec.).
The value is accepted and stored with (%]

Check analyser only (calibration)

Main menu -> -> B > [ Recalibration |_, £ ->
[CO. NO, NO2, CxHy| - B3 -> Enter target value -> [ Start | ., [ Save |
Target/Actual value and Date/Time of check are saved.

New adjustment of analyser (No check / calibration data saved)

Main menu -> -> B3 -5 [ Recalibration | . B3 ->
[ €O, NO, NO2, HC | . B -> Enter target value -> [ Start | .~ [ OK | .
Recalibration is carried out ->

Check analyser and adjust anew

Main menu -> -> B3 - [ Recalibration |_, B3 >

[ CO,NO, NO2, HC | ., BB -> Enter target value -> [Start| . [ OK ] .5
Recalibration is carried out ->

Select cal gas (possibly other concentration for checking purposes)

Enter target value -> [ Start | .5 | Save | _,
Target/actual value and date/time of check are saved.

4.1.1 Recalibrating with test gas

Note:

¢ When dilution is switched on,
recalibration can be conducted with the
selected dilution level.

e [naccuracy is higher when the mea-
suring range extension is switched off.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.2 Adjusting the CO2 module / Saving calibration data

The flue gas analyzer should be operating for approx. 30 min prior to
adjustment.

Zero point adjustment:

When zero point adjustment is carried out, the default gradient adjustment is
extrapolated mathematically and reset.

A zero point adjustment renders the gradient adjustment carried out last
invalid or a gradient adjustment must be carried out after the zero point

adjustment.
[Fecalibration |
1 Select Main menu --> Sensors --> Recal. --> CO2i , = : 21. BB
. : 0z -
and confirm with &3, es  |lal._datalp S
Ded MO
5
When using the absorption filter (CO, filter), please observe the v Nz a8 8.8
application information included with the CO, filter. £oz #MO pem|MOZ pem
I I | ESC | OK |

2 Attach the absorption filter or supply test gas with 0% CO, to the analyser [E0Z IR Sevopoint calibr. |
via the gas inlet. Confirm with E3.

3 Following a rinse time of at least 1 min, start zero point adjustment by \
clicking on [Start ], Reigsr sl 0.00 =

4 Wait for the reading to be taken.

- Analyser changes to the Gradient menu.

5 Click on B to go to gradient adjustment or click on to return to [ I [ ESC
measurement view.

CO2i: Meas.wal. admis

Act. wal.: 0.0z -«

Gradient adjustment:

A gradient adjustment should be carried out if it was established during a
reading check with test gas that the sensor is outside the given tolerance or
if the module should have a higher accuracy level at this test gas

concentration. A gradient adjustment in the range <25Vol.% can lead to Eegglib”altzigﬂuguzi T
accuracy deviations in the measurement range >25Vol.%. Min T > 5 Max
4 5 E
Zero point adjustment was carried out 7 2 E
1 Enter gradient value and confirm with [Start | I
2 Start gradient adjustment with (existing calibration data will be Bo. ] =
[ | «— [Curr.|Start]
deleted).
3 Wait for reading to be taken.
- The message “Test gas Check?” appears. test gas concEniration
4 Click on B to go to test gas check or click on to return to ﬁ'iﬁ':' [ 1.00 ] 5D'MD.;.D><
measurement view. 112 3
4 5 £
7 g E
I - N
Cal gas test: E | =
1 Enter required concentration and confirm with | < JCurr.]Start]

2 Click on to save date of test and calibration data in the sensor
(Cancel via ).

- Instrument changes to measurement view.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.3 Table of recommended test gases by parameters

Testo factory calibration

Parameter Test gas concentration

COow 300ppm CO, 1,4% 0, Rem. N,

co 1000ppm CO, 1,4% 0, Rem. N,

CO + GOy 400ppm CO, 300ppm H,, 5% 0,, Rem. N,
NO,gy, 40ppm, Rem. N, and 300ppm NO, Rem. N,

NO 80ppm NO, Rem. N, and 800ppm NO, Rem. N,
NO, 100ppm NO,, Rem. synthetic air (SA)

S0, 1000ppm SO,, Rem. N, or SA

H,S 200ppm H,S, Rem. N, or SA

HC 5000ppm CH,4, Rem. SA

CO,-IR 17% CO,, Rem. N, and 40% C02, Rem. N,

In the case of fluctuating or unknown flue gas concentrations:

Parameter Test gas concentrations (from ... to)
CO\ow 50...400ppm CO, Rem. N, or SA

co 150...5000ppm CO, Rem. N, or SA
NOjow 40...300ppm NO, Rem. N,

NO 80...1000ppm NO, Rem. N,

NO, 40...200ppm NO,, Rem. SA

S0, 100...1000ppm SO,, Rem. N, or SA
H,S 40...200ppm H,S, Rem. N, or SA
HC 0,4...4% HC, Rem. SA

CO,-IR 2...40% CO,, Rem. N,

Recommended gas combination (in general):

CO + NO + N,

S0, + 05 + Ny

NO, + SA

H,S + SA /N,

CHy4, C3Hg, ... depending on the application propane, butane or methane + SA
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.4 Measurements of low concentrations

Observe the following recommendations in order to ensure accurate readings
when measuring low gas concentrations.

1. Smallest possible adjustment value for measurements in the lower
measurement range:

Gas Lowest gas concentration  Testo adjustment
co 150ppm 1000ppm

COjow 50ppm 300ppm

NO 80ppm 80/800ppm
NO\qy 40ppm 40/300ppm

H,S 40ppm 200ppm

S0, 100ppm 1000ppm

NO, 40ppm 100ppm

HC 4000ppm 5000ppm

2. Lowest gas concentration for checking purposes:

Gas Lowest gas concentration
Co 10ppm

COjou 5ppm

NO 10ppm

NO o 5ppm

H,S 10ppm

S0, 10ppm

NO, 10ppm

HC 4000ppm

Other conditions:

- Use absorption-free hose material.

- Test gas should be applied to probe tip.

- Use separate gases, e.g. NO with nitrogen as a carrier gas.

- Use instrument only when “warm” (warm-up time min. 20 min).

- Zero with clean air after 20 min

- Max. positive pressure of test gas: 30hPa, better: pressure-free via bypass
- Pump flow in analyser >0.5I/min.

- Test gas should be applied for at least. 5 min.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.5 Table of cross sensitivities

Applies to new, unused sensors only.

The value “0” means: <1% cross sensitivity.

Target Crossing gas
gas
co NO S0, NO, H,S H, Cl, HCI HCN co, C3Hg
0, 0 0 0! 0 0 0 0 0 0 0*?
CO(Hy) |— 0 0 0 0 0 0 0 0 0
NO 0 — 0 <5%* |0 0 0 <5% 0 0
S0, <3%* |0 — -110 %*2 | 0 <3% |-80% 0 30 % 0
NO, 0 0 0 — -20 %** 0 100 % 0 0
HC 25%* |0 0 0 0 120 %*° | k.A. k.A. k.A. 0,4 %*
NOlow |0 — 0 <5%* |0 0 0 0 0 0
CO(HV)
low — 0 0 0 0 0 0 0 0 0
H,S <2%* [<5% <20%**|-20%* [— O 10 % 0 0 0
C02-IR |0 0 0 0 0 - 0

*1 No effect up to several 1,000 ppm. For crossing gas conc. in % range: 0.3 %0: per 1 %S0./HCI.
*2 0.3 %0, per 1 %C0,; compensated.
*3 Compensated if the crossing gas is also measured by the instrument (i.e. if
an appropriate sensor is installed in the instrument).
*4  Compensated.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.6 Filter change/empty the condensat trap

Filter change

1. If the filters are visibly dirty, they need to be changed.
2. Replace the filter if the pump performance drops (audibly).

In most cases, it is sufficient to replace the flue gas filter. Particle filter

- To replace a filter, remove the filter cover by twisting to the left.

- Take out the used filter and insert the new filter.

- Screw on the filter cover.

- The cross strut of the filter housing must be aligned with the markings on
the housing of the flue gas analyzer.

Dirt filter

Dirt filter

Spare filters are available under Part no. 0554.3381.

Caution!

If the gas preparation (option) is integrated, a filter with a water trap must be used
as the flue gas filter. Spare filter Part. no. 0554.3380.

Empty the condensate trap

Please note:

- Only empty the condensate trap when the pump is switched off.

- Do not damage the sealing rings when assembling the condensate trap.
- Pull out the condensate trap horizontally to empty the condensate.

- Open the drain plug.

I
Condensate vessel

I

Drain plug
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4. Service and maintenance, flue gas

Control unit
Rear
1. Disengage catch.

2. Remove battery pack and pull plug from socket.

3. Insert new rechargeable battery pack (observe marking on plug

when plugging in). Make sure the battery label faces out.

4. Put on and close cover.

Flue gas analyzer
Rear
1. Disengage catch.

2. Remove battery pack and pull plug from
socket after disengaging.

3. Insert new rechargeable battery pack (ensure that the plug engages).

4. Put on and close cover.

4.1 Service and maintenance, flue gas analyzer
4.1.7 Changing rechargeable batteries
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.8 Cleaning the pumps

Caution! Pull the mains plug before performing maintenance work. Housing screws

Cleaning the main gas pump

1.

2.

10.

11.

12.

13.

14.

Switch off the instrument and pull the mains plug.

Remove the condensate trap/condensate collecting vessel.
Disengage the three filter housings.

Unscrew the 8 Philips screws of the bottom of the housing.

Turn the instrument back over and remove the upper section of the
housing.

Unscrew the Philips screw of the plastic pump holder.

Bend the plastic holder gently aside.

Pull the gas pump upwards from the gas measuring block.

Unscrew the 4 fastening screws of the pump head
of the main gas pump.

Pull off the pump head.

Main gas pump

Remove the two circlips from the depressions in the
pump head (front and rear).

Remove and clean the pump diaphragm (e.qg. spirit).

If necessary, blow through the inlet and outlet pipes with compressed
air.

Reattach the pump diaphragms with the circlips.

Place the pump head on the main gas pump and fasten with the
screws.

Place the pump back in the gas measuring block and fasten
the pump to the plastic pump holder with the Philips screw.

Put on the upper section of the housing. Ensure that no
wires are trapped.

Turn the instrument over and tighten the 8
Philips screws firmly.

Mount the filter housing on the condensate trap/condensate collecting
vessel.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer

Cleaning the rinsing pump/conveying pump for diluting gas

1.

2.

10.

11.

12.

13.

14.

Unscrew the Philips screw of the plastic pump holder.
Bend the plastic holder gently aside.

Pull out the pump carefully.

Push the “Pump Tool” into the guides of the pump head.
Remove the “Pump Tool” from the pump head.

Remove the diaphragm holder from the pump head and remove the
diaphragm.

Place the pump diaphragm in the diaphragm holder and insert in the
pump head.

Place the pump head on the pump.
Remove “Pump Tool”.
Insert pump in the installation block.

Place the pump back in the gas measuring block and fasten the pump
to the plastic pump holder with the Philips screw.

Put on the upper section of the housing. Ensure that no wires are
trapped.

Turn the instrument over and tighten the 8 Philips screws firmly.

Mount the filter housing on the condensate trap/condensate collecting
vessel.

4.1.8 Cleaning the pumps

Rinsing

Pump tool pump
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.9 Changing the pump cassette of the condensate conveying pump

1. Empty the condensate collecting vessel. Cover

Condensate
2. Remove the cover. conveying pump

3. Disengage and pull off the pump cassette.

4. Remove the bend protection spring and push onto the hose
at the suction side of the new pump cassette.

5. Push on the hose (see illustration).

Caution!
Ensure that the hoses are not trapped or constrained.

Lay the hoses as illustrated.

6. Push the replacement cassette onto the motor shaft until it engages.

7. Attach cover.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer

4.1.10.1 Changing measuring cells

- Switch off the unit and isolate from the mains.

- Open the large cover on the rear of the flue gas analyzer.
- Remove measuring cell heater.

- Pull the hose connections from the used cell.

- Remove the measuring cell from the unit.

- Insert and connect a new measuring cell.

- Push on the measuring cell heater.

Caution!

The 0, measuring cell requires a compensation period of approx. 60 min. after
replacement in the testo 350 M/XL. Only then can accurate measurements he
made. The unit must not be switched on during this time.

The CO2 IR measurement cell can only be changed at Testo service points.

If power supply to the NO measurement cell is interrupted, it takes 2 hours, once
power has been reconnected, before the sensor is again ready to operate.

4.1.10.2 Installing CO-/NO,-/SO,-/H,S measuring cell

Caution!

Remove the short-circuit bridge when installing a new measuring cell.

4.1.10.3 Installing NO measuring cell

Caution!

Remove the auxiliary circuit board before installing the NO cell.

Pull the additional circuit board from the NO cell (see drawing).

4.1.10 Changing cells

Measuring cells

Measuring cell heater

Hose connector

With unoccupied slot:
Plastic adapter in place of the measuring cell

ﬂ ~«— Short-circuit bridge

\ Measuring

cell

Additional circuit board

NO
measuring
cell
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.11 Extensions by the customer

1. Switch the unit off.

Open measuring cell cover

2. Open the measuring cell cover.

Caution!

Extension modules are adapted at one of the empty slots. The measuring modules
NO and HC must only be adapted at the slots marked “NO” and “Type A/HC” -
observe switch settings. The measuring modules NO,, SO,, H,S can be adapted at
any desired slot marked “Type A” (see label on the measuring cell cover).

The CO2 IR measuring cell can only be upgraded at Testo service points.

Measuring cell heater

Hose connector

3. Remove the hose connector from the plastic adapter of an empty slot.

4. Remove the plastic adapter and replace this with the extension module.
Note
Remove the short circuit plug from the module board before installing the
SO2 module.

5. Adapt the hose connector to the gas hose nipple of the extension module.

6. Mount the cell heater on the extension module.

7. Close the measuring cell cover.

8. Switch on the unit with the adapted Control Unit or using the control
software.

With unoccupied slot:
Plastic adapter in place of the measuring cell
9. Insert the extended parameter in the display sequence (see menu “View”).
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.12 Changing thermocouples in flue gas sampling probes

Maintenance
Flue gas probe with coarse filter

After the measurement:
Cleaning condensate and deposits from the inner tube of the probe

(remove outer shaft by opening the bayonet catch) ﬂ e =

Cleaning the flue gas probe d 4
If the flue gas is heavily laden with dust, it is possible that sections of the gas l I
path preceding the hose filter will become contaminated or
blocked.

-
Cleaning the flue gas probe with gas path closed ﬁ R =
Pull off the probe shaft, place and move about in hot water. i
Then blow out with air or clean with a round brush (e.g. brass). ,'}'

Coarse filter at the probe tip

The surface filter is easily cleaned. Minor dirt can be removed by blowing out
with compressed air. For thorough cleaning, an ultrasonic bath or the use of
a dental prosthesis cleaner is recommended. The filter must be replaced if
encrusted or destroyed.

Filter change

1. Unscrew the filter cap with a 13 mm spanner.

2. Replace the filter insert with a new one.

3. Screw on the filter cap firmly with a 13 mm spanner.

Changing a defective thermocouple

Caution!

Remove the thermocouple only when defective. Pulling out the thermocouple by
the connecting line can destroy it.

Remove the bend protection spring and pull the line out of the slotted hose.

L/
Insert thermocouple until it slots into place. Position cable in the guides in the /
handle and push bending protection spring back in.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.13 Information/Error messages

Information/Error message
NO value drifts

Double module
Dilution

0, signal too high
0, cell spent
CO signal unstable
CO signal too high
CO switch-off

NO signal unstable
NO signal too high
NO switch-off

NO, signal unstable
NO, signal too high
NO, switch-off

S0, signal unstable
S0, signal too high
S0, switch-off

H, signal unstable
H,S signal too high
H,S shut-off
Battery low

Unit temperature

Pump flow rate

Gas cooling system
Cell temperature

Cause

Loss of aux. voltage
for NO

Measuring module already installed

Gas flow rate in dilution
path too high/too low
0, value above 20.9%

CO cell drifts excessively
CO signal not at zero

CO value above selected
shut-off threshold

NO cell drifts excessively
NO signal not at zero

NO value above selected
shut-off threshold

NO, cell drifts excessively
NO, signal not at zero
NO, value above selected
shut-off threshold

S0, cell drifts excessively
S0, signal not at zero
S0, value above selected
shut-off threshold

H, S cell drifts excessively
H, S signal not at zero

H, S value above selected
shut-off threshold
Connect instrument to the
mains

Unit temperature is outside the
operating temperature
Too low/too high

Gas flow rate

Gas cooler not working
Cell temperature outside

Remedy
Measurement only after 2 h

Switch unit off/on
Replace 0, cell

Replace cell if necessary
Wait until regenerated

Replace cell if necessary
Wait until regenerated

Replace cell if necessary
Wait until regenerated

Replace cell if necessary
Wait until regenerated

Replace cell if necessary
Wait until regenerated

Check pump/gas path

too high specifications
Probe failure or probe not Temperature probe not connected or Connect temperature probe or
connected thermocouple damaged exchange thermocouple

Ambient air temperature No AT probe connected. The measured
saved temperature of the flue gas probe is

saved as an ambient air temperature

The control can provide, for example, a
testo 454 logger with power. If the internal
voltage in the control unit is too low, the
bus supply power is switched off
(protection for internal battery/rech.battery)
Instrument was cut off from bus, e.g. by pulling Check plug-in connection or recharge
out BUS plug or the power supply to the battery in unit concerned or attach
instrument is too low and for this reason mains unit

the instrument switched itself off automatically

Refers to programming of a save program.

For example, end criteria is invalid because

starting criteria was changed.

Note: bus supply is Attach additional bus mains unit

switched off

Information that participant was
cut off from BUS

Input affects previously
input values
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.13 Information/Error messages

Information/Error message Cause Remedy

Cell no. x The cell on the slot no. x Please contact your local dealer or
Sensor defective is defective and must be renewed. Testo Customer Service.

Check CO2 IR sensor Various Carry out zero point adjustment.

If this is no longer possible:
Please contact your dealer or the
Testo Customer Service.
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4. Service and maintenance, flue gas

4.1 Service and maintenance, flue gas analyzer
4.1.14 Guarantee periods of the instruments, the individual measuring modules and accessories

Warranty

Units: 2 years
(apart from wear parts and
measuring cells)

CO/NO/NO,/SO,/H,S/HC sensors,

CO2 IR module: 1 year

O, measuring cell: 11/, years

Probes: 1 year (apart from filter)
Rechargeable battery: 1 year

Accessories: 1/, year

Printer: 1 year
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5. Instrumentation notes, ventilation/air conditioning

Each parameter can be assigned to a unit. Various systems of units are
possible:

With -, select -> [ Device | . [ Units

Then select the desired parameter.

Table

5.1 Changing units

[Change Device zettings |

1.8(4974.86

m- s m*-h
Service
Feripher

k

[ | | ESC | Ok |

Parameter

Temperature

units

°C
°F

Humidity Off
td°C
g/m?
J/g

Velocity m/s
fpm

Flow rate m¥h
cfm
m3/m
m¥/s
I/s
M¥/h (standard volume flow)

Pressure bar
psi
mmW
Torr
inHg
kPa

Gas ppm
%

[Unit=s |
Change date B8|4%74.6
Auto OFF =z mEoh
Printer
Light
Oiagnos=tic

| | | ESC | OK |

[Temperature |

4974.6
Humidity m# <t
Uelocitw
Uol.—-Flow
Preszure
Las
k
[ | | ESC | Ok |
[Temperature |
_ 4974.6
°F .'|.'|.'-'g-l m¥<h
ity
Uol., —Flow
FPreszure
Las
F
| | | ESC | 0Ok |

[Humidity |

4974.6
m*-k
| | | ESC | Ok |

[Jol.-FLlow |

ture 49?4;{2
c+m || i
m¥<m
m2 | g
ls= ||
M%<k

¥
= | - [ EoC | OF |
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5. Instrumentation notes, ventilation/air conditioning

Standard volume flow
The volume flow is displayed as standard. You can switch to the correspon-
ding standard volume flow (reference to 1013 mbar, 0°C) using the unit M3/h.

5.1 Changing units

[Val.-Flow

4974.6

m#<h

¥
= | - [ EoC | OF |

4974.6

m3*-h

4974.6

m*-h

Preszsure

- has

i 3
[ | [ ESC | OK |

[Frezsure

N

4974.6

m*-h

4974.6

m-h

[}
ELEressure

aa=
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5. Instrumentation notes, ventilation/air conditioning

Manual adjustment of the parameters

The density can be entered under special parameters directly in g/m?® (factory

setting: 1,293 g/m?).

When confirmed with m, this value is used for the calculation. The individual

values are not taken into account.

Alternatively, the values which influence the air density at the measurement
point can be entered: temperature, relative humidity, absolute pressure.

When these values have been entered and confirmed with OK, the density is

calculated automatically. The result is composed as follows:

Temperature
Humidity

Metres above sea level
Barometric pressure El—» Absolute

Differential pressure pressure

Density

The absolute pressure can be entered as:

Altitude pressure (metres above sea level)
This is an annual average of 1,013 mbar at sea level. The higher the
location above sea level, the lower the pressure.

Barometric pressure

This is an annual average of 1,013 mbar regardless of the altitude. Depen-
ding on the current weather, this pressure can fluctuate by +-20 mbar from
the annual average (see display of local barometer).

Differential pressure
This is the positive or negative pressure in the duct.

Note:

The entry of the absolute pressure (in hPa only; it is impossible to switch to other
units) has an effect on the pressure-dependent measurement values. These are
automatically compensated by the pressure. for humidity (g/kg, J/g), CO, and in all
thermal probes.

5.2 Entering parameters

[Calc. parameter input |

1.8(4979.6
ni"= R
Oevice
Service
Feripher
3
| | | ESC | 0K |

[Temp. -Hum, <Fressure. .. |

L - | -
L

4974.6

m¥<h

T TEcl o]
[Enter temperature |
41974, 6

Humid. m* .k

De) Fres.

Sed Density

Fed Pitot factor
Cross section

¥
[ ESC | Ok |

Enter temperature
—100.00 | +20,00 | +200.00

Min 1 = 3 Max
4 S G
2 =2 E
. | o el
= _] =C

[ ompm | +— |Curr.| End |

Enter humiditw

0.0 [ 50,0 | 100.0
Min 1 z 3 Max
4 S &
7 (=] e
¥

] =

[ owpm | +— [ Curr.| End |

II_ L]

[barometric pressure |
Eree——————
:E from height I

= Absolute

In

De —

Sed Density

PeqFitot factor
Cross section

]
| | | ESC | OK |
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5. Instrumentation notes, ventilation/air conditioning

5.2 Entering parameters

[barometric pressure

Eﬁ ————

Irnels Fre

De HetrEE abowe M.5.L.
Se

Fed F1tot +act0r

Cross section

]
| | | ESC | OK |

barometric pressure
400, 0 [ 101Z.0 [ 1400.0
Min 1 7 3 Max
4 5 [
2 = e
. | O
C | hPa
[ oele, | +— [ Curr.| End |

Metres abowe M.5.L.
i] [ 0 [ EEEE]
Min Max

R R

Hu:ll:f‘il'.n.'l

] ] D ]

| om

| — JCurr.] End |

II_ L]

Oiff. pressure
—1000.0 [ +0.0 | +1000.0

Min 1 z 3 Max
4 5 =
7 g e
. [ @
[+_ | hPa
] «— JCurr.] End |

Ab=s. pressure
400.00  [10413.00 | 4000.00

Min 1 z = Max
4 5 5
7 (=] E
. [ 1O
= | hPa

[t T «— JCurr.] End |
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5. Instrumentation notes, ventilation/air conditioning
5.3 Pitot tube factor

Flow velocity and the pitot tube factor
Set Pitot tube factor
In conjunction with a differential pressure probe, pitot tubes measure flow 0.01 [ 1.00 [ 5S00.00
. Min 1 z 3 Max
velocities.
4 ) &
The pressure probe produces the dynamic pressure from the difference of Z g
the total pressure and the static pressure. |_ _|
o | — JCurr.] End |
The flow velocity is calculated as follows:

2 X Pyynamic S: Pitot tube factor
v=S8SXx\|[————— Pgyn: Dynamic pressure (Pa) = —
. H 3 ATOMETY1C pPTESSUTE
rho rho: density (kg/m®) F00.0 | 1015.0 | 1400.0

Min 1 = 3 Max
4 5 3
7 g E
. [ @
C ] hPa

[ o=~ T «— JCurr.] End |
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5. Instrumentation notes, ventilation/air conditioning

If the readings fluctuate widely, it is advisable to smooth the readings.

Smoothing is activated separately for each probe socket in the main menu
under [ __Probe | _5 [ Smooth |

The number on the display stands for the degree of smoothing. The middle
function key holds the associated unit (this can also be changed with the
middle function key).

For example:

n = 2..10 means a running average up to 10 measurement cyles.
sec = 2..10 means a running average up to 10 sec.

off = 1 original values, smoothing deactivated.

Very heavily fluctuating readings can be smoothed by displaying the mean
value of the last n values.

Smoothing can be adjusted by the number of values for each probe. The box
from which the reading is received is insignificant.

The raw values are stored, i.e. the smoothed values pertain only to the view
on the display.

The setting is always made for one probe, even if this supplies several
parameters.

5.4 Adjusting the smoothoing

[Change probe setting |

3.3(9386.6

s m-h

F

| | | ESC | Ok |

[Eet zmooth |

| 1

Surface allowance
Ad.just
Scaling
Eeset
Info

k
[ ESE | oF |

Smoothing above n walues

+F T +&8 ] +100
Min 1 = = Max
4 5 =]
7 g E
S
+_ ] n
| — JCurr.] End |
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5.5 Surface allowance (SA)

Surface probes withdraw heat from the measured surface immediately after
the initial contact. This makes the result of the measurement lower than the [Change probe setting |

true surface temperature without the probe (or the reverse if the surface is 3.3 |9386. 6
colder than the environment). This effect can be corrected by an allowance in . mEoh
% of the reading.
The entry is made in the main menu under [_Probe-SA | _ [ Surface allowance |

i H o F
and can be defined for probe sockets 1 or 2 separately (maximum 30 %). | | [EsC T oF |
All temperature probes are corrected by the entered value regardless of the
selected location. The correction value is stored in the probes of EEPROM
probes. [get surface allowance |

| | | ESC | OK |

A 1

FEFrope =ooer 1 |Gl
0 i |
-] Scaling
-l Ee=c=t
Info
-1 I "
| | | ESC | 0Ok |
Set =urtace allowance
+0 [ +0 [ +30
Min 1 = 5 Max
4 = &
2 2 e
. | O
—

| «— JCurr.] End |

[Change probe zetting |

3.3 (9386.6

s m#<h

3

I | | ESC | Ok |

55-2



55-3



testo 350 M/XL, Logger

Chapter overview 6



6. Instrumentation notes, flue gas

6.1 -1



6. Instrumentation notes, flue gas

The following equations were used to calculate the following values:

CO, value:

CO2max :
21 %
O, %

Flue gas loss:

FT
AT
A2/B
21
02
KK

COupmax X (21 % - 02 %)
COQ =

21 %

Fuel-specific maximum CO, value
Oxygen content of the air in %
Measured oxygen content in %

A2
gA = {(FT—AT) {— +B }} KK
(21 - 0y)

Flue gas temperature

Ambient temperature

Fuel-specific factors (see p. 2.4-10)

Oxygen content of the air

Measured oxygen content

Is a factor which converts gA to a negative value at
temperature shortfalls. Required for measurements
in condensing furnaces.

6.1 Principles of calculations

If the fuel-specific factors A2 and B are equal to zero, the Siegert equation is
used, applying the factor “f”.

(FT - AT)

gA =fx
CO,

FT Flue gas temperature
AT Ambient temperature
CO, Calculated CO2 value
f Fuel-specific factor
Combustion
efficiency: 7 =100 -qA

If gA is negative, Eta becomes greater than 100 %.

Air surplus
index A :
Co2max :

Co,
f

NOx:
NOSurp :

COyniluted:

co
A

Co2malx
AN ———

CO,
Fuel-specific

maximum CO, value
Calculated CO2 value
Fuel-specific factor

NOx = NO + [NOsurp x NO]
NO, surplus factor

COungituted = CO X A

CO reading
Air surplus index
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6. Instrumentation notes, flue gas

6.1 Principles of calculations

Flow 575 x AP x (FT + 273.15)
velocity: v (m/s) = x O
PAbs
PAbs Absolute pressure
AP Differential pressure in mbar
FT : Flue gas temperature
o : Pitot tube factor 0...1.50
Al x A2
Volume flow: V (m%s) =v x -
10.000
v : m/s
A1, A2 : cm

Calculation of the dew point temperature of the flue gas:

Friz0 X PADS
In {Hfﬁw} X 234.175

Dew point temperature: DpFG = -
In | _FHeo XPADS | 47 58085
610.78
TpAG Dew point temperature of the flue gas
Faoo Fuel-dependent steam factor (Vol.-%)
PAbs Absolute pressure in mbar

Calculation of mass flow CO, NO, SO, H,S:

The emitted pollution can be calculated by the following equation:

kg kg| 273.15 x Py [mbar] m?® m®
Mass flow CO: CO = CO|—|[ppm]xFgaex1.25 | |x XxV|—[x10° [— | x 3600
h m¥ 273.15+T[°C] x 1013 - ppmxm?-
kg kg| 273.15 x Py, [mbar] m® m®
Mass flow NO,: NO, = NO, [~ |[ppm]xFg,x2.05|7 |X xV|™| x10®|7 |x 3600
~h- ‘m¥  273.15+T[°C] x 1013 -S - - ppmxm?-
kg kg| 273.15 x Py, [mbar] m® m®
Mass flow SO,: SO, = SO, |—|[ppm]xFgasx2.86|—|x xV|—| x 10°|———|x 3600
L hJ m3 273.15+T[°C] x 1013 Ls L ppmxm®

kg kg| 273.15 x Py, [mbar] m® m®
Mass flow  HyS: HoS = HoS [ |[ppm]xFgaeX1.54| 7 |X xV|—/| x10%| 7 |x 3600

h 273.15+T[°C] x 1013 S ppmxm?
FGas Fuel-dependent humidity factor
T : Dew point

For conversion to other units, the corresponding conversion factors must be used.
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6. Instrumentation notes, flue gas

6.1 Principles of calculations

Conversion of ppm to mg/m?® in relation to the O, reference index

21 - O, reference

CO (mg/md) CO = x CO (ppm) x 1.25
(21-0y)

21 : Oxygen content of the air

(O : Measured oxygen content

21 - O, reference

NO, (mg/m?  NO, = x NO, (ppm) x 2.05
(21 - Op)

21 : Oxygen content of the air

(O : Measured oxygen content

21 - O, reference
SO, (mg/mg) SO, = x SO, x 2.86
21-0,

21 - O, reference
H,S (mg/m®)  H,S = x HoS x 1.54
21-0,

Conversion of (ppm) to mg/kWh

21
CO (mg/kWh) CO = x CO (ppm) x FBr x 3.6 x 1.25
21 - 02 meas.
21
NO, (mg/kWh) NO, = x NO, (ppm) x FBr x 3.6 x 2.05
21 - O2 meas.
21
SO, (mg/kWh) SO, = x SO, (ppm) x FBr x 3.6 x 2.86
21 - O2 meas.
21
H,S (mg/kWh) H,S = x H,S (ppm) x FBr x 3.6 x 1.54
21 - 02 meas.

FBr = Conversion factor mg/mg3 in g/GJ
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6. Instrumentation notes, flue gas

6.1 Principles of calculations

Conversion of ppm to g/GJ

21
CO (g/GJ) CO = x CO (ppm) x FBr x 3.6 x 1.25
21 - 02 meas.
21
NO, (9/GJ) NO, = x NO, (ppm) x FBr x 3.6 x 2.05
21 - 02 meas.
21
SO, (g/GJ) SO, = x SO, (ppm) x FBr x 3.6 x 2.86
21 - O2 meas.
21
H,S (g/GJ) H,S = x HoS (ppm) x FBr x 3.6 x 1.54
21 - 02 meas.

Efficiencies

Eff. gros. Effg=100- | | KorX (FT-AT)] [/ Xx (2488 +2.1 x FT- 42X AT) [ KX COW
| o, | Qg x 1000 1 Lco,+co]

Eff net. Eftne100- | | Knet X (FT - An+* XX (210+21xFT-42xAT)| [ K;xQgxCO ﬂ
Ll COo, 1L Qg X 1000 1 LQuexCO, + CO

X = MH,O + 9 x H

FT: Flue gas temperature
AT: Ambient temperature

Kar Khetr K1, Hydrogen content of fuel H, Moisture content of fuel MH,O, Q

gr Qe ref are all fuel-specific factors.

gr

CO (ppm)
CO2 (%) x 100

Ratio rat. =

Density value for velocity measurement

P (kg/m3) = O, x 0.0143 + CO, x 0.0197 + (100 - O, - CO, x 0.0125) x (100 - HyOpg) / 100 + HyOpg X 0,00833

If a CO2 IR module (optional) is available, the measured value is used. Otherwise, the calculated value is used.

02 cross-sensitivity / compensation

CO, x COppqyr Ooune = Uncompensated O, value
02=05y X1+ ——— COy¢0r = Cross-sensitivity from sensorEEprom (-0.4327)
100 for CO, is used:

COZmeasured < CO2max / COanIcuIated

O2measured > CO2max / COZmeasured

6.1-5



testo 350 M/XL, Logger

6.2 -1



6. Instrumentation notes, flue gas

. COH,

. COHaigy

.NO

. Nolow

. NO,

. S0,

HS

Conc./ppm

50
100
200
500

1,000
2,000
4,000
8,000
10,000

10

20

50
100
200
500

50
100
200
500

1,000
2,000
3,000

10

20

50
100
200
300

10

20

50
100
200
500

50
100
200
500

1,000
2,000
5,000

10

20

50
100
200
300

6.2 Suggestion for measuring and rinsing cycles in toxic sensors

Measurement/min

60
30
20
10
10
10

5

5

5
60
30
20
10
10
10
60
45
30
20
10
10

5
60
45
30
20
10
10
60
45
30
20
10
10
60
30
20
15
10
10

5
40
30
20
10

5

5

Rinses/min

3
S
10
10
15
20
30
45
60
5
5
10
10
15
20
5
5
5
10
10
20
30
5
9
3
10
10
20
5
5
5
10
10
20
5
9
10
10
10
20
40
5
5
10
10
10
20

. HC | rinsing cycles unnecessary if sufficient O, in the flue gas (0, shut-off...)

(for long-term measurements)
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7. Ordering data

7.1 testo 350 M/XL
7.1.1 For existing measuring system

Ordering data for measuring instr. and accessories Order no. Ordering data for measuring instr. and accessories Order no.

Spare thermal paper for printer (6 rolls) 0554.0569 NO replacement measuring cell 0390.0093
Adhesive pockets (50 pieces) for printout 0554.0116 NOlow replacement measuring cell 0390.0077
Testo rechargeable battery pack 0515.0097 NO, replacement measuring cell 0390.0075
Mains unit for Control Unit 0554.1084 S0, replacement measuring cell 0390.0081
H2S replacement measuring cell 0390.0079
HC replacement module 0390.0076
COlow measurement module 0554.3925 €02 spare module From factory only
NO measurement module 0554.3935 Refill pack of granulate material for CO2 filter 0554.0369
CO measurement module 0554 3933
NOlow measurement module 0554.3928 Rechargeable battery pack for flue gas analyzer 0554.1098
NO, measurement module 0554.3926
S0, measurement module 0554.3927 Analyser gas pump 0239.0009
HC measurement module (only XL) 0554.3929 Pump diaphragm for analyser gas pump 0193.0049
H2S measurement module (only XL) 0554.3930 Rinsing and dilution pump 0239.0014
C02 IR upgrade On request Pump diaphragm for rinsing and dilution pump 0193.0072
Pump cassette for hose pump 0440.0013
Galvanic isolation for RS-232 0554.0006
Connection cable for Control Unit/PC 0409.0178 Flue gas probe extensions:
Outer pipe with filter, length 335 mm 0554.3373
Wall bracket for flue gas analyzer with heat guard 0554.0203 Outer pipe with filter, length 700 mm 0554.3374
Carrying belt set for flue gas analyzer and Control Unit 0554.0434 Heat-proof probe pipe, Tmax. +1,000 °C,
Transport case 0516.0351 Length 335 mm 0554.7437
Service case with drawer 0516.0352 Heat-proof probe pipe, Tmax. 1,000 °C,
Additional box for system case 0516.0353 Length 700 mm 0554.7438
Special hose for NO,/SO,measurements
Testo databus connection cable, 2 m 0449.0042 Length 2.2 m 0554.7441
Testo databus connection cable, 5 m 0449.0043
Testo databus connection cable, 20 m 0449.0044

(Other cable lengths avail. upon request)
Replacement parts for flue gas analyzer:

Replacement filter (yellow), 20 pieces 0554.3381
Replacement filter with water stop (white), 10 pieces 0554.3380
0, replacement measusuring cell 0390.0070
CO replacement measuring cell 0390.0088
COlow replacement measuring cell 0390.0078
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7. Ordering data

7.1 testo 350 M/XL

7.1.2 For additionally required measuring systems

Ordering data for system and accessories Order no. Ordering data for system and accessories Order no.

testo 350, Control Unit Flue gas analyzer testo 350 XL and equipment

Control Unit displays measurement data and controls the measuring system,
incl. built-in printer, pressure measurement 80/200 hPa, 1 probe socket,
programmable measurements and memory space for 250,000 readings,
connection for Testo databus

Touch screen with pen (available only with original order, not an upgrade)
For easy input of characters and commands via display
Spare thermal paper for printer (6 rolls)

Barcode pen to read in measurement locations

Quick and accurate allocation of reading to location

Barcode labels, self-adhesive (1,200 pieces)

Marks location with barcode, printed using software

Adhesive pockets (50 pieces) for print-out, paper barcode labels...

IRDA interface, from hand-held measuring instrument to PC
For direct online transfer of readings to PC

Testo rechargeable battery pack NiMH for Control Unit, logger
Mains unit 230 V, for measuring instrument (European plug)

Flue gas analyzer testo 350 M and equipment

Flue gas analyzer testo 350 M, with O,, CO (with switch-off and rinse
functions), gas preparation, diff. pressure meas., 2 temperature probe sockets,
can be upgraded to max. 4 measurement modules (with NO/NO,/SO,), testo
databus connection, built-in rech. batt., data memory

Option: COlow measurement module, 0 to 500 ppm, highly accurate, instead of
standard CO measurement module, built into flue gas analyzer

Option: NO measurement module, 0 to 3,000 ppm, built into flue gas analyzer

Option: NO,,,, measurement module, 0 to 200 ppm, highly accurate, built into
flue gas analyzer

Option: NO, measurement module, built into flue gas analyzer
Option: SO, measurement module, built into flue gas analyzer
Option: Fresh air valve, built into flue gas analyzer

Option: Measuring range extension for CO measurement module (dilution),
built into flue gas analyzer, selectable dilution factors: 0, 2, 5, 10, 20, 40

Ordering data for accessories Order no.

testo 454 logger and accessories

Logger, measures and saves (max. 250,000 readings), incl. 4 probe sockets,
alarm output/event trigger input, stand/wall bracket

Alarm/trigger cable
Bracket with lock for measurement data memory instrument theft protection

Powerbox, connected to measuring system to increase field operating life
for a battery-operated measuring system

Mains unit for powerbox

Analog output unit, 6 channels, 4 to 20 mA
For output on an analog recorder or process control
Testo rechargeable battery pack NiMH for Control Unit, logger

Recharger for Control Unit or logger (with 4 standard rechargeable batteries)
Rechargeable batteries are recharged externally

Mains unit 230 V, for instrument (European plug)

For separate use of Control Unit

0563 0353

0440 0559

0554 0569
0554 0460

0554 0411

0554 0116
0440 0560

0515 0097
0554 1084

0563 0351

0440 3925

0440 3935
0440 3928

0440 3926
0440 3927
0440 0557
0440 0555

0577 4540

0554 0012

0554 1782

0554 1045

0554 1143

0554 0845

0515 0097

0554 0110

0554 1084

Flue gas analyzer testo 350 XL, equipped with 0,, CO (with switch-off and 0563 0350
rinse function), NO, NO,, differential pressure meausurement, 2 temperature

probe sockets, gas preparation, testo databus connection, automatic fresh air

rinse with valve, integrated rechargeable battery, data memory, can be upgraded

to max. 6 measurement modules (with H,S, HC, SO,)

Option: COy,,, measurement module, 0 to 500 ppm, highly accurate, instead of 0440 3925
standard CO measurement module, built into flue gas analyzer

Option: NO,,,, measurement module, 0 to 200 ppm, highly accurate, instead of 0440 3934
standard NO measurement module, built into flue gas analyzer

Option: SO, measurement module, built into flue gas analyzer 0440 3927
Option: HC measurement module (nonburned hydrocarbons), built into 0440 3929
flue gas analyzer

Option: H,S measurement module, built into flue gas analyzer 0440 3930

Option: Measuring range extension for CO measurement module (dilution), 0440 0555
built into flue gas analyzer, selectable dilution factors: 0, 2, 5, 10, 20, 40

Option: Event trigger input, for starting and stopping measurement externally, 0440 3932
built into flue gas analyzer

Accessories for analyser hoxes

Wall bracket, can be locked, for flue gas analyzer 0554 0203
Carrying belt set for flue gas analyzer and hand-held instrument 0554 0434
Transport case for flue gas analyzer, probes and accessories 0516 0351
Service case (aluminium), with drawer for accessories, for transport and 0516 0352
protection during measurement

Additional box for system case 0516 0352, can be snapped on 0516 0353
ISO calibration certificate/flue gas 0520 0003

Calculation of fuel-specific factors to accurately display calculated variables in 0991 0030
deviating fuels (calculation for one fuel)

Spare particle filter, pack of 20 0554 3381
Hose set for flue gas discharge from flue gas analyzer, 5m long 0554 0451
Ordering data for accessories Order no.
Accessories for testo databus

Mains unit, 230 V, to supply power to testo databus 0554 1145
for use with USB databus controller

Terminal plug for testo databus 0554 0119
only for logger

Connection cable, 2 m, for testo databus 0449 0042
Connection cable, 5 m, for testo databus 0449 0043
Connection cable, 20 m, for testo databus 0449 0044

Additional cable lengths upon request

PC software

Software testo easyEmission fiir testo 350 S/XL inkl. RS232- Verbindungs- 0554 3335
leitung Gerdt - PC

Software testo easyEmission fiir testo 350 S/XL inkl. Testo Datenbus-Controller 0554 3336
mit USB-Anbindung Gerét - PC, Kabel fiir Testo Datenbus und Anschlussstecker
Softwareaufriistung von testo easyEmission fiir testo 350 S/XL auf 0450 3335
testo easyEmission testo 335
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7. Ordering data

7.1 testo 350 M/XL
7.1.2 For additionally required measuring systems

Standard probes 335 mm long Order no. Industrial probes Order no.

Flue gas probe, 335 mm immersion depth incl. probe stop, thermocou- 0600 7451 Adapter, non-heated 0600 7911
ple NiCr-Ni (Tl) T/C Tmax 500 °C, 2.2 m hose, robust plug-in coupling Heated handle 0600 7920
Options Extension pipe, +600 °C, 1 m long, stainless steel 1.4571 0600 7802
Extension pipe +1,200 °C, 1 m long, material: Inconel 625 0600 7804
Outer pipe with filter, Tmax. +800 °C, 335 mm long, for dusty flue gases 0440 7435 Sampling pipe, +600 °C, 1 m long, material: stainless steel 1.4571 0600 7801
or: Sampling pipe, +1,200 °C, 1 m long, material: Inconel 625 0600 7803
Y ) o Sampling pipe, +1,800 °C, 1 m long, material: Al-Oxide 0600 7805
Heat-proof probe pipe, 335 mm long, Tmax +1,000 °C 0440 7437 Heated sampling pipe (230 V) 0600 7820
Hose, 5 m long 0440 7443 Heated sampling pipe (115 V) 0600 7821
Special hose for NO,-/S0, measurements, 2.2 m long 04407442 Ceramic preliminary filter for dusty flue gases, Tmax +1,000 °C 0554 0710
Special hose for NO,/SO, measurements, 5 m long 0440 7445 Filter fineness 20 pm, dust: 20 g/m3, can be screwed onto extension pipes, not
onto sampling pipes
Gas sampling hose, 4 m, also suitable for NO,/SO, 0554 3382
Thermocouple, 1.2 m long, for flue gas temp. meas., Tmax. +1,000 °C 0430 0065
Thermocouple, 2.2 m long, for flue gas 0430 0066

temperature measurement, Tmax +1,000 °C UBEE depe”.ds EnihE
number of sampling and

Thermocouple, 3.2 m long, for flue gas b 0430 0067
temperature measurement, Tmax. +1,000 °C exension pipes used
Mounting flange, stainless steel, incl. quick-action chuck 0554 0760
Standard probes 700 mm long Order no. Ordering data for accessoires Order no.
Flue gas probe, 700 mm immersion depth incl. probe stop, thermocou- 0600 7452 Transport case for industrial probes, aluminium 0516 7900
ple NiCr-Ni (TI) Tmax 500 °C, 2.2 m hose, robust plug-in coupling
Options
Outer pipe with filter, Tmax. +800 °C, 700 mm long, for dusty flue gases 0440 7436
or:
Heat-proof probe pipe, 700 mm long, Tmax +1,000 °C 0440 7438
Hose, 5 m long 0440 7444
Special hose for NO2/S02 measurements, 2.2 m long 0440 7442
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7. Ordering data

7.1 testo 350 M/XL
7.1.3 Suitable probes

Selection of temperature probes Illustration Meas. range Accuracy t99 Conn. Order no.
Ambient air probe, 300 mm immersion depth, with probe stop for 300mm 0...+100 °C 30s 0600 9791
separate measurement of ambient air temperature (e.g. systems B - =
with outside primary air intakes) e
Mini ambient air probe, 60 mm immersion depth, with probe stop, 60 mm 0...+100 °C 30s 0600 9797

—]]
@ 4mm

e )
¥ I -60... +130 °C Class 2 55  Fixed cable 0600 4593

magnetic clip, Tmax +100 °C, for dual wall clearance temp. meas.
in systems with outside primary air intakes

Mini ambient air probe, Tmax +80 °C, for separate ambient air 0...+80°C UELD gL
temperature measurement

Pipe wrap probe for pipes with diameter of up to 2", for flow/return
temperature measurement in hydronic systems

s3I -60..+130°C  Class 2 5s 0602 0092
Spare meas. head for pipe wrap probe z. 15 mm
_ o Plug-in head,
Quick-action surface probe with spring-loaded thermocouple band 50 AT B <8 coungnelcnuof]acame 0430 LSS
for measurements in floor heating systems, radiators, insulation... -=-ﬂ%ﬁm ?;;ua”géom 0145
Additional probes Illustration Meas. range t90 Other features Order no.

1st alarm limit: 200 CH4
Gas leak detection probe to detect leaks in gas _ﬂ‘ g.l._i4+10,000 ppm 2 Istdammic 0 [?C‘D]Omppm - 0632 1246
heating systems Alarm: optical display (LED) and audible signal

020 mm (buzzer) triggered if alarm limit is exceeded

0... +500 ppm CO 0632 3331*
CO probe to measure CO level in ambient air —a

+(50 ppm C02 +2% of reading)

€0, probe measures indoor air quality and monitors the 0... +1 Vol. % C02 0632 1240 1
workplace. With plug-in head, connection cable 0430 0... +10,000 ppm (0... +5,000 ppm CODZ) _
0143 or 0430 0145 required c02 +(100 ppm GO2 3% of reading)

d (+5,001...+10,000 ppm C02)

0...+1,000 mV +1'mV (0... +1,000 mV) 0554 0007
Current/voltage cable (+1V, 10 V, 20 mA) 0..+10V £0.01V(0... +10V)
0... +20 mA +0.04 mA (0... +20 mA)
Mechanical rpm probe with plug-in head +20... +20,000 rpm Plug-in head, connection 0640 0340
m cable 0430 0143 or 0430
- 0145 required
Included:
= ZH;)Crt;JbeelipsZ8andZTZ mm
=== 1 hollow cone @ 8 mm
1 surface speed disc @ 19 mm to measure rotational speed: rpm =
rotational speed in mm/s
Stationary probes Illustration Meas. range Accuracy 199 Order no.
Robust, quick-action surface probe, NiCr-Ni, with i -50...+180 °C  Class 2 3s 0628 6021
M14 x 1.5 thread, incl. 2 nuts for mounting, 2 m @y
cable (PVC)
Universal probe, NiCr-Ni, for measurements in 500 mm -200... +1100 °C Class 1 23 0628 6004
liquids and gases, 2 m cable (PVC), IP 42 Inconel
connection socket Dibun
Screw-in probe, Pt100, for measurements at Sw 13 -10...+480°C  ClassA 70s 0628 6014
hard-to-access points, M 6 thread, 2 m cable I D@ 1.4305
(PVC)
Immersion probe, Pt100, for measurements in 100 mm -50...+180 °C  Class A 70s 0628 6003
water and unclean environments, 2 m cable = J 1.4571
(silicone) 26 mm
g °C  ClassA
Immersion probe, Pt100, for measurements in I —— ] PFA e s UL
corrosive substances, 2 m cable (PTFE), IP 67 @5mm
o °C  ClassA
Resistance thermometer, Pt100, for surface S 30... 4180 °C oS 150 0628 6016
measurement, 2 m cable (silicone), IP 65 o o
. 9 lass A
Universal probe, Pt100, for measurements in :IE;EJL 14571 50...+400°C  Cless 155 0628 6044
liquids and gases, 2 m cable (PVC), IP 42 @3 mm
) o 9 +(0.2 m/s +1% of "3
Vane probe, @ 16 mm, for stationary assembly, 3 ol £S5 ,egdm;;/(iov‘;m 340 0628 0036
m cable (PVC) m/s)
Robust hot bulb probe, @ 3 mm, for measure- 100 mm 0...+10 m/s (0.03 m/s £5% of 0628 0035
ments in the lower velocity range, 2 m cable R = —— e 20, +70°C reading) (0... +10 m/s)
@3 mm -t
(PVC)
Accessories for stationary probes Order no. Accessories for stationary probes Order no.
Wall holder with screw-in connection for vane probe, @ 16mm 0628 0037 Clamp screw connection (steel) with G 1/4" thread to attach temperature 0400 6166
probes with @ 6mm
Clamp screw connection (steel) with M 8 x 1 thread, to attach temperature 0400 6163

probes with @ 3mm
*1: meets EN 61326-1: 1997 *3: meets EN 61326-1: 1997 in conjunction with Control Unit 7.1-5



7. Ordering data

Selection of humidity probes

Illustration

Meas. range Accuracy

0..+100 %RH  £2 %RH (+2... +98

+0.4°C (10... 450 °C)

7.1 testo 350 M/XL
7.1.3 Suitable probes

Order no.
0636 9740 "3 4

Conn.

Plug-in head,
125 connection cable 0430

i i i ° . %RH) 0.5 °C (-20... -10.1 °C)
Standard indoor air quality probe up to +70 °C ﬂ -20... +70 °C 405 °C (+50.1... +70 °C) ?;44”3”2&0430 0145
Robust humidity probe e.g. for measuring 300 mm 0..+100 %RH 2 %RH (+2... +98 +0.4 ZC (-10... +50 °Cc) 30s E’gungn'e‘g"g‘;agéme 04300636 2140 "1
equilibrium moisture or for measurements in ~ CESEI» o 20 +120°c oA igg g E%?H '10‘1‘202)@ 0143 0r 0430 0145
exhaust ducts to +120 °C 0070 (o014 required
+2 %l 0.4 1. 9 Plug-in head, ]
Robust high temperature/humidity probe up to S0 0..+100 %RH 22 %RH (:2.. +38 +O 4000 450°C) 308 e 4 0628 0021
2 = m— J op  RH) 205 °C (-20..0°C) 0143 or 0430 0145
+180°C g12mm -20...+180°C 105 °C (+50.1... +180 °C) i
Selection of velocity, pressure probes Illustration Probe type Meas. range Accuracy Order no.
_ % 3
Vane/temperature probe, @ 16 mm, attachable to M“Jiﬁ \T/;SS e +0.4... +60 m/s rzg(()th grr)\/s +1% of 0635 9540
handle or telescopic handle =% i -30... +140 °C (+04... 460 m/s)
T N 9 "3
Vane/temperature probe, @ 25 mm, can be m__b;liL @ 1025 mm ¥;S: K (NiCr- A rzé(a(t)ifng”)vs e 00590
attached to handle or telescopic handle Y/ Ni) -30... +140 °C (+04... +40 m/s)
High temperature vane probe, @ 25 mm, with 560 mm Vane +0.6... +20 m/s +(0.3 m/s +1% of 0635 6045 *3
handle for continuous measurements up to g25mm  Type K(NiCr- 40 350 reading)
+350 °C Ni) (+0.6... +20 m/s)
Precision pressure probe, 100 Pa, measures Differential  0...+100 Pa +(0.3 Pa £0.5% of 0638 1345 "1
differential pressure and velocities (in connection pressure probe reading)
with pitot tube) (0... +100 Pa)
Pressure probe, 10 hPa, measures differential Differential 0...+10 hPa +0.03 hPa (0... +10 hPa) 0638 1445 2
pressure and velocities (in connection with pitot pressure probe
tube)
Pressure probe, 100 hPa, measures differential Differential 0... +100 hPa +0.5% of reading 0638 1545 ™1
pressure and velocities (in connection with pitot pressure probe (+20... +100 hPa)
tube) +0.1 hPa (0... +20 hPa)
Pitot tube, 350 mm long, stainless steel, J Oper. temp. e e
measures flow velocity . ﬂ 30omm grmm 0...+600 °C
Pitot tube, 1000 mm long, stainless steel, J Oper. temp. (o
measures flow velocity grmm 0... +600 °C
00 iCENI) - o
Pitot tube, stainless steel, 500 mm long, X0mn 1 g 8mm Type K (NCr-Ni) - -40... +600 °C s A
measures flow velocity incl. temperature
1,000 Type K (NiCr-Ni) - ©
Pitot tube, stainless steel, 1,000 mm long, o 1 g8 mm ype K (NICE-N) - -40... +600 °C 0635 2240
measures flow velocity incl. temperature
350 Type K (NiCr-Ni) - o
Pitot tube, stainless steel, 350 mm long, il | g8 mm ype K (NICE-Ni) -40... +1,000 °C 0635 2041
measures flow velocity incl. temperature
750 i) - o
Pitot tube, stainless steel, 700 mm long, = ] @8 mm Type K (NICN) - -40... +1,000 °C L

measures flow velocity incl. temperature

Accessories for velocity probes, pressure probes  Order no. Accessories for temperature, humidity, CO2 probes Order no.

Professional telescopic handle for plug-in vane probes,
extension on request

Extension for telescopic handle, 2 m long
Please also order the 0409 0063 extension cable

Handle for plug-in vane probes

Magnetic holder for pressure probes

Hose connection set, incl. silicone hose and connection adapter

For separate gas pressure measurement

*1: meets EN 61326-1: 1997

max. 1 m long, 0430 0941 Cable, 1.5 m long, connects probe with plug-in head to meas. instrument 0430 0143

PUR coating material

0430 0942 Cable, 5 m long, connects probe with plug-in head to measuring instrument 0430 0145
PUR coating material

0430 3545 Extension cable, 5 m long, between plug-in head cable and instrument 0409 0063
PUR coating material

0554 0225 Telescopic handle, max. 1 m, for probe with plug-in head 0430 0144
Cable: 2.5 m long, PUR coating material

0554 0315 Control and humidity adjustment set 11.3 %RH/75.3 %RH incl. adapter for 0554 0660
humidity probes
Telescopic handle, 340 - 800 mm long 0430 9715

*2: does not meet EN 61326-1: 1997 - does not meet EN 61326: 1997 / A1: 1998

*3: meets EN 61326-1: 1997 in conjunction with Control Unit

*4: We recommend the use of a Teflon cap (0554 0756) for tough industrial applications.
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7. Ordering data

7.2 Logger
7.2.1 Measuring systems and accessories

Ordering data for systems and accessories Order no. Ordering data for systems and accessories Order no.

Control Unit + logger
Control Unit displays measurement data and controls the measuring system, 0563 0353 Barcode pen to read in measurement locations 0554 0460
incl. built-in printer, pressure measurement 80/200 hPa, 1 probe socket, Quick and accurate allocation of reading to location

programmable measurements and memory space for 250,000 readings, Barcode labels, self-adhesive (1,200 pieces) 0554 0411
connection for testo databus Marks location with barcode, printed using software

Touch screen with pen (available only with original order, not an upgrade) 0440 0559 Adhesive pockets (50 pieces) for printout, paper barcode labels... 0554 0116
For easy input of texts and values

Logger, measures and saves (max. 250,000 readings), incl. 4 probe sockets, alarm 0577 4540 Spare thermal paper for printer (6 rolls) 0554 0569
output/event trigger input, stand/wall bracket

Alarm/trigger cable 0554 0012 Enhanced thermal paper for printer (6 rolls) 0554 0568
Recharger for Control Unit or logger (with 4 standard rechargeable batteries) 0554 0110 Measurement data documentation legible for up to 10 years

Rechargeable batteries are recharged externally Holder/theft-proof protection with lock for logger wall mounting device 0554 1782
Testo rechargeable battery pack NiMH for Control Unit, logger 0515 0097

Mains unit 230 V, for Control Unit, logger and analog output box 0554 1084 Connection hose, silicone, 5 m long 0554 0440
For mains operation and to recharge testo rechargeable battery packs in instrument Max. load 700 hPa (mbar)

Analog output hox + powerbox ¢ase |
Analog output box, 6 channels, 4 to 20 mA 0554 0845 System case (aluminium) for measuring instrument, probes and accessories 0516 0410
For output on an analog recorder or process control Probes in lid make it easy to find parts in case

Mains unit 230 V, for Control Unit, logger and analog output box 0554 1084 Large system case (aluminium) for Control Unit, up to 6 loggers, probes and 0516 0420
Power box, connected to measuring system to increase field operating life 0554 1045 accessories

for a battery-operated measuring system 1 section for velocity probes, ample space in lid for probes and large section in base for

Mains unit for powerbox 0554 1143 2CCESSOUES

testo databus Certificates

Connection cable, 2 m, for testo databus 0449 0042 ISO calibration certificate/pressure 0520 0005
Connection cable, 5 m, for testo databus 0449 0043 5 points distributed evenly over meas. range of the object being tested from -1 to 20 bar
Connection cable, 20 m, for testo databus 0449 0044 ISO calibration certificate/velocity - 0520 0034
Mains unit, 230 V. to supply power to testo databus 0554 1145 Hot ere'/van.e anemgmeler, pltot.tube; calibration points 5; 10; 15; 20 m/s
Terminal plug for testo databus 0554 0119 DKD calibration cerlwf\cale/velocny 0520 0204

Hot wire/vane anemometer, pitot tube; calibration points 2; 5; 10; 15; 20 m/s

ComSoft 3 for data management, incl. RS-232 connection cable 0554 0841
Incl. database, analysis and graphics function, data analysis, trend curve

USB databus-controller incl. Comsoft 3 software, cable for testo databus 0554 0589
Electrical isolation for RS-232 (connects measuring instrument to PC) 0554 0006



7. Ordering data

7.2 Logger
7.2.2 Suitable probes

NiCr-Ni probes lllustration Meas. range  Accuracy t99 Conn. Part no.
Quick-action surface probe with sprung 150mm : -200...+300°C ~ Class 2 3s P'U@-lﬂrhead‘b‘ oy 08040194
thermocouple strip, measuring range short-term -zaf e 0614 0194
to +500°C 010 mm required

E ° Plug-in head,
Super quick-action surface probe, probe tip at 50 mm a‘ % 200..+300°C  Class2 3s coungnelsuoenacame 0430 0604 0934
90° angle, with sprung thermocouple strip — T ?E‘:Uﬁrgé“m 015 0614 0994
150mm -200...+600 °C Class 1 25s 'C’[‘;@n'e‘&genagéme - 0604 9993
Robust surface probe - o SO0 0614 9993
_ o Plug-in head,
Robust surface probe, at 90° angle, suitable for 130 mm ganm  -200..+600°C  Class 1 R T
inaccessible places ) ?E‘q“jrgéom 0145 0614 9893
Robust surface probe with sprung thermocouple e — 200 mm —— -200..+700°C  Class 2 3s Eg;leéjdcable, 0600 039+
strip for high temperature range up to +700°C R
Pipe wrap probe for pipes with diameter of upto ~ » -60... +130 °C Class 2 5s  Fixed cable 0600 4593
2", for flow/return temperature measurement in
hydronic systems
35 mm -60... +130 °C Class 2 5s 0602 0092
Spare meas. head for pipe wrap probe z. B
Magnetic probe, adhesive power approx. 20 N, -50... +170 °C Class 2 Fixed cable 0600 4793
with magnets, for measurements on metal
surfaces
Magnetic probe, adhesive power approx. 10 N, -50... +400 °C Class 2 Fixed cable 0600 4893
with magnets, for higher temperatures, measures
on metal surfaces
Miniature surface probe for measurements on -200..+400°C  Class 2 3s  Fixed cable 0600 149+
electronic components, small motors...
Roller surface probe for measurements on rollers 274 mm -50..+240°C  Class 2 Fixed cable, 0600 5093
and rotating drums, max. circumferential velocity @33 mm coiled
18 to 400m/min e
150 mm -200... +400 °C Class 1 3s Eé“ﬂgl:;igenagémeom 0604 0293
Fast response immersion/penetration probe - — ?;(firgéom 045 (0614 0293
_ 0 Plug-in head,
Super quick-action immersion/penetration probe - 150 mm 200... +600 °C  Class 1 1s COUHQH elaio?came o0 0604 0493
for measurements in liquids g15mm ?E‘;jrgé“m 015 0614 0493
_ o Plug-in head,
Super quick-action immersion/penetration probe Ol ARG S 1S Cnesioncaeoszo 2004 0998
for high temperatures - g15mm ?E‘q“jrgéo“o 0145 0614 0593
r—— . ) g o Plug-in head,
Super quick: actlonv |mmer3|0n/pgnetrat\0n probe 150mm 20mm 200... +600 °C  Class 1 1s coun%elcnnoenacab\eo430 0604 9794
for measurements in gases and liquids with a oy = 0130040015 (514 9794
low-mass tip ’ 0.5 mm required
Robust immersion/penetration probe made of 150 mm -200... +400°C  Class 1 3s  Fixed cable 0600 2593
VA4A stainless steel, waterproof and oven-proof, =L —_—
e.g. for the food sector 035 mm g3mm
Smelting probe for measurements in non-ferrous 1100 mm N A0 s e Fiel el LR
melting baths, with exchangeable measuring tips 365 mm
-200... +1250 °C  Class 1 60s 0363 1712
Spare measuring tip for smelting probe :;i
Plug-in measuring tip, 750mm long, flexible, for 750 mm -200... 4900 °C  Class 1 4s F"_fhaspe 01“19' BZT)dole 0600 5393
high temperatures, outer casing: stainless ste! o
1.4541 D8
Plug-in measuring tip, 1200 mm long, flexible, 1200 mm -200... +900°C  Class 1 4 Pleaseorderhande  0GQQ 5493
th Part no. 0600
for high temperatures, outer casing: stainless e
steel 1.4541 D8 mm
- ) Pl der handl
Plug-in measuring tip, 550mm long, flexible, for QQ_L 550 mm AL Dl 4 wi?lfsf’ea?t[n?. 0%?)08 Jtansrte
high temperatures, outer casing: Inconel 2.4816 e @3mm 5593
_ o Please order handl
Plug-in measuring tip, 1030mm long, flexible, for =] Lo AL ARG RS s inpatno o 00009893
high temperatures, outer casing: Inconel 2.4816 o a3mm 5593
- i 000 - 0 Please order adapt
o el 000 Gt 5s g oo
Insulation: twin conydumur‘ flat, oval, opposed and covered with fibre-glass, both conductors are wrapped together with fibre-glass and
soaked with lacquer, please order adapter 0600 1693 20.8mm
} : . N o Please order adapt
aAI?Jr:r?fr:YS mthfeorirlnocouple, pack of 2, carrier material: MW e 200... 4200 °C  Class 1 oeeoagew E&f’a aler 0644 1607
Is fixed at the measuring point using conventional adhesives or silicone heat paste 0554 0004 Ll
Fixed cable 0600 1693

Adapter to connect NiCr-Ni thermocouples and
probes with open wire ends

=

*with EEPROM: Precision adjustment for each probe at a measuring point; measuring range limits are saved in probe; 195 extrapolation;

surface allowance in surface probe can be adapted to measuring task
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7. Ordering data

7.2 Logger
7.2.2 Suitable probes

NTC probes lllustration Meas. range  Accuracy t99 Conn. Part no.
Highly accurate air probe for air and gas 150mm -40..+130°C  ToUNIcurve 60s Fixed cable 0610 9714
temperature measurements with bare, B s T —ml ]
mechanically protected sensor o

Pt100 probes Illustration Meas. range  Accuracy t99 Conn. Part no.

150 mm . -50... +400 °C Class B 40s E;Uﬂgrl:glifo'enagéb‘e 0s20 0604 9973
—
Robust surface probe -T’ i 030 K001 (608 0018
29 mm required
Velcro probe for pipes with diameter of max. 100 E sl +U8 [Fames LU
mm
200 mm Stainless steel -200... +400 °C Class A 20§ Plug-in head, 0604 0273
Standard immersion/penetration probe s, gomneclon cabie 450
required
20 Nickel -200... 4600 °C  Class A 20's Plug-in head, 0604 0274
Standard immersion/penetration probe -+’ e gonnecion ceble 450
required
—— -100... +400 °C ~ 1/10CiassB(0to 30 g Plug-in head, 0628 0015
Highly accurate immersion/penetration probe (R pr— B e R s
60751 required
- 9 1/10 Class B (0 t Plug-in head,
Flexible precision immersion probe, cable heat- -—\_‘Oﬂo,mm-—__ = 100..+300°C  YioCimeBl0b g0 Purnied 06280016
DfOOf up to +300°C 735mm —E 76 mm | (rem. range) to EN 0143 or 0430 0145
60751 required
Robust immersion/penetration probe with 150mm -200... +400°C  Class A 30s Fixed cable 0604 2573
sharpened measuring tip, waterproof and oven-  =(i[ y =
DfOOf @35mm @3mm
150mm PR -200... +600 °C~ Class A 75 E(I;Un%gcﬂugiagémeoAtso 0604 9773
Standard air probe -W’m L 000 0143 or 0430 0145
@9 mm required
150 mm PR -100... +400 °C 16‘025‘313/35 BC:U '°B 755 P'U@’i”[,head‘b‘ ot 0628 0017
Precision air probe - L 000 e 0143 or 0430 0145
#9mm 60751 required
Other temperature probes lllustration Meas. range  Accuracy t99 Conn. Part no.
Accuracy correspondsto (), 4120 °C 0.5 °C (0... +49.9 °C) Fixed cable 0554 0670
Globe thermometer to measure radiant heat g 150 mm Sf;f{;%“g&gngoé[)‘” +1 °C (+50... +120 °C)
w requirements
Infrared surface probe for fast non-contact temperature 18...4260 °C ﬁo{i’coz_Tg (13801;(';;260 °0) 2s Egleeddcable, LELDErsL
measurement on live, inaccessible and rotating parts -
More probes lllustration Meas. range  Accuracy Conn. Part no.
20 mm 0..+500 ppm CO 5% of mv (+100.1... +500 ppm CO)  Fixed cable 0632 1247
CO probe to measure CO level in ambient air @25 mm +5 ppm CO (0... +100 ppm CO)
€02 probe measures indoor air quality and monitors the 8 q 0\(%0 % C02 6652(; ppm C02 £2% of mv) (0... +5000 ppm E(')“n@n’eigng‘;aséb‘e ot 0632 1240
workplace. With plug-in head, connection cable 0430 ﬁ -t ppm 439
0143 or 0430 0145 required €02 5‘8880"8,%085233 % of mv) (+5001... ?;:fwgémo 0145
Mechanical rpm probe with plug-in head +20... +20000 rpm 1 digit Plug-in head, 0640 0340
connection cable 0430
Included required
ZHErLtJ)bZ tips @8 and @ 12 mm
———8 1 hollow cone @ 8 mm
=‘ 1 surface speed disc @ 19 mm to measure rotational speed: rpm =
rotational speed in mm/s
0... +1000 mV +1mV (0... +1000 mV) 0554 0007
Current/voltage cable (+1V, +10 V, 20 mA) 0..+10V +0.01 V (0... +10 V)
0... +20 mA £0.04 mA (0... +20 mA)

Accessories for temperature probes Part no. Accessories for temperature probes Part no.
Cable, 1.5 m long, connects probe with plug-in head to meas. instrument 04300143 Glass pipe for immersion/penetration probe to protect from corrosive substances 0554 7072
PUR coating material For probes with Part nos. 0604 0273 and 0628 0015
Cable, 5 m long, connects probe with plug-in head to measuring instrument 0430 0145 Silicone heat paste (14g), Tmax = +260°C 0554 0004
PUR coating material Improves heat transfer in surface probes
Extension cable, 5 m long, between plug-in head cable and instrument 0409 0063
PUR coating material
Telescopic handle, max. 1 m, for probe with plug-in head 0430 0144
Cable: 2.5 m long, PUR coating material
Handle for plug-in measuring tip 0600 5593

*with EEPROM: Precision adjustment for each probe at a measuring point; measuring range limits are saved in probe; 195 extrapolation; surface allowance in surface probe can be adapted to measuring task
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7. Ordering data

Description Illustration

Standard indoor air quality probe up to +70°C

Duct humidity/temperature probe, can be 180 mm
connected to telescopic handle

Telescopic handle 0430 9715, see Ordering data for Accessories

012mm

Highly accurate reference humidity/temp. probe
@21 mm

Humidity/temperature probe

@21 mm

Flexible humidity probe with mini module for

meas. e.g. on material testing rigs, module cable M"Z()S

length 1500mm, probe tip 50x19x7mm O

Sword probe for measuring humidity and SV

temperature in stacked material 18 mm

Robust humidity probe e.g. for measuring 300 mm

equilibrium moisture or for measurements in ="—""1b P

exhaust ducts to +120°C i

Robust high temperature/numidity probe up to  pmmmmeyy SO0
+180°C g12mm

Flexible humidity probe (does not retain shape) =$ 100mm
for measurements in inaccessible places g12mm
Standard pressure dew point probe for 00mm -
measurements in compressed air systems == =
Precision pressure dew point probe for 300 mm

measurements in compressed air systems incl. i Ju
cert. with test point -40°C tpd A=
Flexible humidity probe (retains shape) for 450 mm )
measurements at inaccessible points — Gy

%RH
R ) g

Meas. range Accuracy

Accessories: Humidity probes Part no.

Cable, 1.5 m long, connects probe with plug-in head to meas. instrument 0430 0143
Cable, 5 m long, connects probe with plug-in head to measuring instrument 04300145
PUR coating material

Extension cable, 5 m long, between plug-in head cable and instrument 0409 0063
PUR coating material

Telescopic handle, max. 1 m, for probe with plug-in head 0430 0144
Cable: 2.5 m long, PUR coating material

Telescopic handle, 340 - 800mm long 0430 9715
Control and humidity adjustment set 11.3%RH/75.3%RH incl. adapter for 0554 0660
humidity probes

Control and storage humidity (33%RH) for humidity probes 0554 0636
Metal protection cage, @ 21 mm for humidity probes 0554 0665
For velocities of less than 10 m/s

Metal protection cage, @ 12 mm for humidity probes 0554 0755
For velocities of less than 10 m/s

Wire mesh filter, @ 21 mm, for metal protection cage and plastic cap 0554 0667
Protects from dirt and damage. Applications: meteorology, splashwater, condensation

Cap with wire mesh filter, @ 12 mm 0554 0757
Teflon sintered filter, @ 21 mm, for corrosive substances 0554 0666
High humidity range (long-term measurements), high velocities

Teflon sintered filter, @ 12 mm, for corrosive substances 0554 0756
High humidity range (long-term measurements), high velocities

Stainless steel sintered cap, @ 21 mm, can be screwed onto humidity probe 0554 0640
Protection in case of high mechanical load and high velocities

Stainless steel sintered cap, @ 12 mm, is screwed onto humidity probe 0554 0647

For measurements at high velocity speeds or in dirt ingressed air

7.2 Logger
7.2.2 Suitable probes

t90 Conn. Part no.

0..+100 %RH  +2 %RH (+2... +98 0.4 °C (-10.. 450 °C) 12 5 Plug-in head, 0636 9740 *3. 4
205 °C (-20... 10.1 °C) gorneelon cable D130
0.5 °C (+50.1... +70 °C) S
0..+100 %RH 22 “A;RH (2498 04 8 E-wo_. 450 °C)C ) 12s Fixedcable 0636 9715 *3
3 % 0.5 °C (-20... -10.1 °
-20..+70°C 405 °C (+50.1... +70 °C)
0..+100 %RH  *! %RH (+10...490 %RH) 0.4 °C (10... +50 °C) 12’5 Plug-in head, 0636 9741 *1
=2 %RH (0. +9.9 %RH) 05 °C (-20... -10.1 °C) connection cable 0430
-20..+70°C 12 %RH (+90.1... +100 %RH) 205 °C (+50.1...+70 °C) ms”g[rjom o
204 °C (+0.1... +50 °C) Plug-in head, 0636 9742 *1
. 05°0(20.0°0) 0
-20... +70 °C 05 °C (450.1... +70 °C) requiod
0..+100 %RH  +2 %RH (+2..+98  04°C(-10..450°C) 205 Plug-inhead, 0628 0013 *1
on  %RH) 05 °C (-20... 10.1 °C) gonneelon cable D130
-20..+125°C +05°C (+50.1... +125 C) s
0..+100 %RH  +2 %RH (+2..+98  04°C(-10..450°C) 125 Plug-inhead, 0636 0340 *1
o %RH) 05 °C (-20... 10.1 °C) gonneelon cable D130
-20..+70°C 405 °C (+50.1... +70 °C) requied
0..+100 %RH 2 %RH (+2..498  +0.4°C(-10...450°C) 30 Plug-in head, 0636 2140 *1
o 05T (20,01 S0
-20..+120°C +05 °C (+50.1... +120 °C) reaued
0..+100 %RH 2 %RH (+2... +98 £0.4°C (+0.1..450°C) 305 Plug-in head, 0628 0021 *1
o 205°C (20..0°) 0
-20... +180°C +05°C (+50.1... +180 °C) oot
0..+100 %RH 2 %RH (12..498  +04°C(+0.1..+50°C) 30§ Plug-inhead, 0628 0022 *1
o 05 °C (2000 0
-20...+180°C +05°C (+501... +180 °C) requiod
0. 100 %8 SRR S S0 T 06369602
+2 ° - -5°CH
-30... +50 °C tpd +3“Ctgdg199 1008")3‘1) 0143010430015
+4°C tpd (-30... -20 °C tpd) (33
+0.8 °C tpd (-4.9... +50 °C tpd) - *
0... +100 %RH 4% {pgﬂ( é I 5}50‘8‘{ : 3005 Puointead. 0636 9841 2
-60... +50 °C tpd B 0143 01 04300145
+4°C tpd (-40... -30 °C tpd) require
0..+100 %RH  +2 %RH (+2... +98 404 °C (-10..+50°C) 305 Plug-in head, 0628 0014 *1
20..+140°c R 105 °C (20.. 104 °C) ot e 0
et +05 °C (+50.1... +140 °C) e

*1: meets EN 61326-1: 1997

*2: does not meet EN 61326-1: 1997 -
does not meet EN 61326: 1997 / A1: 1998

*3: meets EN 61326-1: 1997 in conjunction with Control Unit

*4: We recommend the use of a Teflon cap (0554 0756)
for tough industrial applications.
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1946 Part 2 or VDI 2080 requirements

7. Ordering data
7.2 Logger
7.2.2 Suitable probes
Description Illustration Probe type Meas. range Accuracy Part no.
Vane probe, @ 12 mm, can be attached to handle Vane +0.6... +20 m/s +(0.2 m/s 1% of mv) 0635 9443
or telescopic handle Oper. temp. (+06... +20 nvs)
iZmm -30... +140 °C
Vane/temperature probe, @ 16 mm, attachable to D_‘ T - D — ) \T/ane K (NiC it SIS (ig]f "l/goi:n;"s)m ) Ukl
handle or telescopic handle M‘“ - 15% NB%JE (NiCr- _30... +140 °C S
mm
T = 0
Ve TR T i, G, i ‘—ﬂﬁﬂzmm‘ 180 mm "‘\‘gz5 - \T/agee o +04... +40 m/s (%042 mﬁoi:n ;os )of mv) 0635 9640
attached to handle or telescopic handle e Ll aY) Nyi) -30... +140 °C S
Bendable vane probe (can be bent by 90°), @ 60 g Vane +0.25..+20m/s (0.1 m/s £1.5% of mv) 0635 9440
mm, attachable to handle or telescopic handle, WQ 60 mm Oper. temp. (+0.25... +20 m/s)
for measurements on ventilation outlets > 0... +60 °C
Bendable vane probe (can be bent by 90°), @ 100 Vane +0.2... 15 m/s +0.1m/s+15% of mv) 06359340
mm, attachable to handle or telescopic handle, it @100 mm Oper. temp. (+0.2... +15m/s)
for measurements on ventilation outlets 0.. +60 °C
Affordable, robust hot bulb probe, @ 3 mm, for 150 mm Hot bulb 0...+10 m/s +(0.03 m/s +5% of mv) 0635 1549
measurements in the lower velocity range, with i I e - = NTC 90, 470°C (0... +10 m/s)
handle g4mm 8T
Robust hot bulb probe, @ 3 mm, with handle and 850 mm Hot bulb 0...+10 m/s +(0.03m/s +5% of mv) 0635 1049
telescopic handle for measurements in the lower Lo NTC 20 +70°C (0... +10 m/s)
velocity range 3 mm
Quick-action hot wire probe, @ 10 mm, with 760 mm Hot wire 0...+20 m/s +(0.03 m/s +4% of mv) 0635 1041
telescopic handle, for measurements in the lower imEs - NTC 90 +70°C (0... +20 m/s)
velocity range with direction recognition 210 mm
0
Shell anemometer, 3 m cable, for meteorological ﬁ.’ Vane +0.7... 430 mfs (%073 rTgO:%;;)of my) 0635 9045
wind measurement o o
High temperature vane probe, @ 25 mm, with 560 mm Vane +0.6...+20m/s  +(0.3m/s +1% of f.v.) 0635 6045
handle for continuous measurements up to EiilE————— [®osm  TypeK(NiCr- _ o (+0.6... +20 m/s)
S / 40... +350 °C
+350°C Ni)
Precision pressure probe, 100 Pa, measures Differential  0... +100 Pa +(0.3 Pa+0.5% of mv) 0638 1345
differential pressure and velocities (in connection pressure probe (0... +100 Pa)
with Pitot tube)
Pressure probe, 10 hPa, measures differential Differential  0... +10 hPa +0.03 hPa (0... +10 hPa) 0638 1445
pressure and velocities (in connection with Pitot pressure probe
tube)
Pressure probe, 100 hPa, measures differential Differential 0... +100 hPa +0.5% of mv (+20... 0638 1545
pressure and velocities (in connection with Pitot pressure probe +100 hPa)
tube) +0.1 hPa (0... +20 hPa)
Pressue probe, 2000 hPa, measures absolute é\ltJJrsequrgebgres— 0... +2000 hPa +5 hPa (0... +2000 hPa) 0638 1645
pressure P
) ) Plug-in head, - Low pressure  -1... +10 bar +1% of f.v. (-1... +10 bar) 0638 1740
Low pressure probe, refrigerant-proof stainless o -ocvon canie 0409 m tShCrreZVé |7[}16" pr(‘)ﬂés U + 0+verToad v (-1 + )
steel, without cable 0202 reqired § UNF 432 bar (-1... +10 bar)
. . . Plug-in head, i High pressure 0... +30 bar +1% of f.v. (0... +30 bar) 0638 1840
ngf; prgisure prolhe, refrigerant-proof stainless  ¢onection cable 0409 m tshcrre?[; |7n/16" prgbep ' (;verload 0 )
sl bl 0202 required UNF +70 bar (0... +30 bar)
Pitot tube, 300 mm long, stainless steel, l Oper. temp. 0635 2245
measures velocity in connection with pressure 300 mm g4mm °
probes 0638 1345/..1445/.1545 — = 0..+600°C
Pitot tube, 350 mm long, stainless steel, Oper. temp. 0635 2145
measures velocity flow in connection with 350 mm 37mm J o
pressure probes 0638 1345/..1445/..1545 : J — = b BUE
Pitot tube, 500 mm long, stainless steel, Oper. temp. 0635 2045
measures velocity in connection with pressure 500 a7 J °
probes 0638 1345/..1445/..1545 L — T~ Urtt S0
Pitot tube, 1000 mm long, stainless steel, Oper. temp. 0635 2345
measures velocity in connection with pressure 1000 a7 J o
probes 0638 1345/..1445/.1545 ‘ = L Vel U5
Pitot tube, stainless steel, 360 mm long, measures 360 mm Type K (NiCr-Ni) -40... +600 °C 0635 2040
velocity with temperature, for pressure probes 0638 !
1345/..1445/..1545
Pitot tube, stainless steel, 500 mm long, measures 500 mm Type K (NiCr-Ni) -40... +600 °C 0635 2140
velocity with temperature, for pressure probes 0638 ! (S
1345/..1445/.1545
Pitot tube, stainless steel, 1000 mm long, measures 1000 mm Type K (NiCr-Ni) -40... +600 °C 0635 2240
velocity with temperature, for pressure probes 0638 1 08 mm
1345/..1445/.1545
3-function probe for simultaneous measurement of 210 Hotbub ~  0..+10m/s +(0.03 m/s 5% of my) (0... +10m/s) 0635 1540
- . . . Testo humid. sensor, capacitive 0... +100 %RH +2 %RH (+2... +98 %RH)
temperature, humidity and velocity. With plug-in head, NTC 20 470°C 204°0(0,.550°0)
0430 0143 or 0430 0145 connection cable required 021 mm DL 0
Comiort level probe for measuring turbulence G Hot wire 0..+5m/s (EW»ES %:)*4% ofimy) 0628 0009
levels, with telescope and stand. Fulfills DIN e 90mm NTC 0... 450 °C 403°C (0... 450 °C)
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7. Ordering data

Professional telescopic handle for plug-in vane probes, max. 1 m long,
extension on request

Extension for telescopic handle, 2 m long
Please also order the 0409 0063 extension cable

Handle for plug-in vane probes
Swan neck, flexible connection between probe and instrument

Extension cable, 5 m long, between plug-in head cable and instrument
PUR coating material

Magnetic probe holder for vane probes

Connection hose, silicone, 5m long

Silicone hose connects Pitot tube and pressure probe, 5 m long
Magnetic holder for pressure probes

For pressure probes 0638 1345/..1445/..1545/..1645

0430 0941

0430 0942

0430 3545

0430 0001

0409 0063

0554 0430

0554 0440

0554 0225

7.2 Logger

7.2.2 Suitable probes

Accessories: Velocity, pressure, 3-function probes Part no. Accessories: Velocity, pressure, 3-function probes Part no.

Connection cable for pressure probes 0638.1740 and 0638.1840
Adapter for pressure probes, 1/2" outer thread, 1/4" inner thread
Cover plugs for test holes (50 off)

Adapter for humidity adjustment of 3-function probe 0635 1540

Order with adjustment set

testovent 410, volume flow funnel, @ 340mm/330 x 330mm, incl. case

testovent 415, volume flow funnel, @ 210mm/190x190mm, incl. case

Stationary probes Illustration Meas. range Accuracy t99
Robust, quick-action surface probe, NiCr-Ni, with 3 -50...+180°C  Class 2 3s
M14 x 1.5 thread, incl. 2 nuts for mounting, 2 m @
cable (PVC)

Universal probe, NiCr-Ni, for measurements in 500 mm -200... +1100 °C Class 1 2s
liquids and gases, 2 m cable (PVC), IP 42 Inconel
connection socket B8
Screw-in probe, Pt100, for measurements at Sw 13 -10..+80°C  ClassA 70s
hard-to-access points, M 6 thread, 2 m cable ug@g 1.4305
(PVC)
Immersion probe, Pt100, for measurements in 100 mm -50...+180 °C  Class A 70s
water and unclean environments, 2 m cable prm—1 e e 14571
(silicone) 26 mm
N °C  ClassA
Immersion probe, Pt100, for measurements in I E—— - 28D Bk s
corrosive substances, 2 m cable (PTFE), IP 67 ~ g5mm
Resistance thermometer, Pt100, for surface G -30.. +180°C  ClassA 150
measurement, 2 m cable (silicone), IP 65 o a
4 g lass A
Universal probe, Pt100, for measurements in :IE;EQL Ve 30.. +400 =0 Class 155
liquids and gases, 2m cable (PVC), IP 42 23mm
; 250 mm -30... +80 m/s (0.2 m/s 1% of mv)
Vane probe, @ 16 mm, for stationary assembly, 3 ~ (+0.4... +60 m/s)
m cable (PVC) ﬁ% e
016 mm
+10m/s +(0.03 m/s 5% of mv)

Robust hot bulb probe, @ 3 mm, for measure- 100 mm 0...
ments in the lower velocity range, 2m cable —-- 20
(PVC)

0... +10 m/s
e O™

0409 0202

0699 3127

0554 4001

0554 0661

0554 0410

0554 0415

Part no.
0628 6021

0628 6004

0628 6014

0628 6003

0628 6008

0628 6016

0628 6044

0628 0036

0628 0035

Accessories for stationary probes Part no. Accessories for stationary probes Part no.

Wall holder with screw-in connection for vane probe, @ 16mm

Clamp screw connection (steel) with M 8x1 thread, to attach temperature
probes with @ 3mm

0628 0037

0400 6163

Clamp screw connection (steel) with G 1/4" thread, to attach temperature
probes with @ 6mm

0400 6166
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8. Technical data

8.1 Logger

Technical data, logger

Probe type
Meas. range

Accuracy
+1 digit

Resolution

Probe type
Meas. range

Accuracy
+1 Digit

Resolution

Probe type
Meas. range

Accuracy
+1 Digit

Resolution

Probe type

Meas. range

Accuracy
+1 Digit

Resolution

Oper. temp.
Storage temp.
Battery type
Battery life
Memory
Weight
Dimensions

Warranty

1

*2

Vane
0... +60 m/s

See “Probes data” for
system accuracy

0.01 m/s (for @ 60/100
mm), 0.1 m/s (for remaining
probes)

Pt100

-200... +800 °C

+0.1°C (-49.9... +99.9 °C)
+0.4 °C (-99.9... =50 °C)
+0.4 °C (+100... +199.9 °C)

+1°C (-200... =100 °C)
+1°C (+200... +800 °C)

0.01 °C (99.9... +300 °C)
0.1 °C (-200... 100 °C)
0.1 °C (+301... +800 °C)

NTC
-40... +150 °C
0.2 °C (-10... +50 °C)

+0.4 °C (+51... +150 °C)
+4°C (-40... —11 °C)

0.1°C (-40... +150 °C)

Mechanical

+20... +20,000 rpm

(+20... +20,000 rpm)

1 rpm (+20... +20,000 rpm)

Logger, Control Unit

-5...+45°C

-20... +50 °C

4 AA batteries

8h

250,000

850 g

252 x 115 x 58 mm

2 years

Thermal
0... +20 m/s

+0.01 m/s (0... +1.99 m/s)
+0.02 m/s (+2... +4.99
m/s)

+0.04 m/s (+5... +20 m/s)

0.01 m/s (0... +20 m/s)

Type K (NiCr-Ni)
-200... +1,370 °C
+0.4 °C (=100... +200 °C)

+1°C (=200... -100.1 °C)
+1°C (+200.1... +1,370 °C)

0.1°C (200... +1,370 °C)

CO probe
0... +500 ppm CO
+5 % of mv. (0... +500 ppm CO)

Current/voltage measurement

0... +20 mA

+0.04 mA (0... +20 mA)

0.01 mA (0... +20 mA)

Logger, measures and saves
readings

-10... +50 °C

-25...+60 °C

Alkali manganese

24h "2

250,000

450 g

200 x 89 x 37 mm

3 years

Battery life in continuous operation with 1 T/C probe

Battery life in continuous operation with a logger/4 T/C probes

Testo humid. sensor, capacitive
0... +100 %RH
See probe data

0.1 %RH (0... +100 %RH)

Type S (Pt10Rh-Pt)
0... +1,760 °C
+1°C (0... +1,760 °C)

1°C (0... +1,760 °C)

€02 probe
0... +1 Vol. % C02

See probe data

Current/voltage measurement

0..+10V

£0.01V (0... +10'V)

0.01V (0... +10V)

Analog output box (mA out)

-10... 450 °C
-25... 460 °C

305¢
200 x 89 x 37 mm

3 years

Pressure

+10... +30,000 hPa
Probe 0638 1345
Probe 0638 1445

Probe 0638 1545
Probe 0638 1645

+0.1 % of f.v.

Probe 0638 1740
Probe 0638 1840

+0.2 % of f.v.

0.001 hPa (probe 0638 1345)
0.001 hPa (probe 0638 1445)
0.01 hPa (probe 0638 1545)
1 hPa (probe 0638 1645)
0.01 bar (probe 0638 1740)
0.01 bar (probe 0638 1840)
Type J (Fe-CuNi)

-200... +1,000 °C

+0.4 °C (=150... +150 °C)

+1°C (=200... -150.1 °C)
+1 °C (+150.1... +199.9 °C)

0.1 °C (=200... +1,000 °C)

€02 probe
0... +10,000 ppm C02

See probe data

Control unit, integ. press. sensor
-200... +200 hPa
+1 % of mv. (-50... —200 hPa)

+1 % of mv. (+50... +200 hPa)
+0.5 hPa (-49.9... +49.9 hPa)

0.1 hPa (-200... +200 hPa)

Powerbox

0... +40 °C
-20... +50 °C

35h

700 g

200 x 89 x 37 mm

3 years

Type T (Cu-CuNi)
-40... +350 °C

+0.4 °C (—40... +200 °C)
+1°C (+200.1... +350 °C)

0.1°C (-40... +350 °C)

Control unit, integ. press. sensor

-40... +40 hPa

+1 % of mv. (-3... —40 hPa)
+1 % of mv. (+3... +40 hPa)
+0.03 hPa (-2.99... +2.99 hPa)

0.01 hPa (—40... +40 hPa)



8. Technical data

8.2 Flue gas analyzer

Technical data for testo 350 M, testo 350 XL flue gas analyzer

Probe type

Meas. range

Accuracy
+1 digit

Resolution

Reaction time

Reaction type

Probe type

Meas. range

Accuracy
+ 1 digit

Resolution

Reaction time

Reaction type

Dimensions
Weight

Storage temp.
Oper. temp.
Material/Housing

02 measurement  CO (H2 COlow meas. €02 NO meas. (option for  NOlow NO2 measuring module - S02 measurement  C02 measurement
compensated) (H2 compensated) testo 350 M) measurement (option for testo 350 M) (IR)
0..+25Vol.% 02 0..+10000 ppm ~ 0..+500 ppm CO 0. CO2max Vol. ~ 0..+3000ppm  0...+300 ppm NO  0... +500 ppm 0... +5000 ppm 0... 50Vol.%
co % C02 NO NO2 02 02
+0.8% of fv. (0.. 5% of mv(+100.. 5% of mv Calculated from 5% of mv +5% of mv 5% of mv +5% of mv +0.3V0l% + 1%
+25\0l.% 02) ~ +2000pem CO) (440, 4500 ppm 02 (+100..+1999.9  (+40... +300 ppm ~ (+100... +500 (+100... +2000 v. Mw. 0... 25
(‘23& i Moo 0 ppm NO) NO) ppm NO2) ppm S02) Vol.% C02)
p+pm c0) * +2 ppm CO (0... +10% of mv +2ppmNO (0..  +5ppmNO2 (0.. +10% of mv +0.5V0l% +1,5%
H0ppmeo(.  +399ppm CO) (+2000...+3000  +39.9ppmNO)  +99.9 ppm NO2)  (+2001... +5000 V. Mw. (>25...50
499 ppm CO) ppm NO) ppm S02) Vol.% C02)
+5 ppm NO (0... +5 ppm SO2 (0...
+99 ppm NO) +99 ppm S02)
0.1 Vol.% 02 1ppmCO(0..  01ppmCO(0.. 0.01Vol.%C02 1ppmNO(0..  0.1ppmNO(0.. 0.1 ppm NO2 1ppm S02 (0. 0.01Vol.% C0O2
(0..+25Vol.%  +10000 ppm CO)  +500 ppm CO) +3000 ppm NO) ~ +300 ppm NO) (0..+500 ppm  +5000 ppm S02) (0. 25 Vol.%)
02) NO2) 0.1 Vol.% C02
(>25 Vol.%)
205 405 405 205 30s 30s 405 30s <10sec
195 190 190 195 190 190 190 190 190
Efficiency Flue gas loss Differential Differential Velocity Temperature
pressure 1 pressure 2 measurement
0... +120 % -20...+99.9 % gA  -200... +200 hPa  -40... +40 hPa 0... +40 m/s -40... +1200 °C
+1.5% of mv (-50...  +1.5% of mv +0.5% of mv
-200 hPa) (-40... -3 hPa) (+100... +1200
£1.6% of MV (+50.. "1 5% of mv o)
iheaiage,  (13..+40hPa) 405 °C (40...
+49.9 hPa) +0.03 hPa +99.9 °C)
(-2.99... +2.99
hPa)
01% (0..+120 0.1 % gA (-20... 0.1 hPa (-200... 0.01 hPa (-40... 01 m/s(0..+40  0.1°C(-40...
%) +99.9 % gA) +200 hPa) +40 hPa) my/s) +1200 °C)
395x275%95 mm Additional technical data: Measuring range extension (dilution) for CO: Warranty:
3000 Memory: 250 000 readings dilution factors 0, 2, 5, 10, 20, 40 Analysers: 2 years (excluding working parts
Y Power supply: Via integrated mains unit (90 V to Dilution gas: Fresh air or N2 6.g. measuring cells)
-20... +50 °C 260V, 47 to 63 Hz) Accuracy: Reading plus max. 2% CO/NO/N02/S02/H2S/HC/CO2 measuring
5. 4145°C or exchangeable rechargeable batteries Event trigger socket testo 350XL: cell: 1 year
ABS Electrical power required: Voltage: 5 to 12 Volt 02 measuring cell: 1.5 years

0.5A (110 VAC), 0.3 A (230 V AC)
Dew point calculation: 0 to 99°C td

Maximum positive pressure: 50 hPa (500 mm

water column)

(ascending or descending edge)
Impulse width >1 s
Load: 5 V/max. 5 mA, 12 V/max. 40 mA

Maximum negative pressure: 200 hPa (2000 mm

water column)

Pump flow: 0.8 m/s with flow monitoring
Max. dust load: 20 g/m3 dust in flue gas
Max. humidity load: +70°C

Dew point temperature at inlet

Additional technical data only for testo 350 XL flue gas analyzer

Fiihlertyp

Meas. range

Accuracy

+1 Digt

Resolution

Reaction time

Reaction type

Technical data, HC module

H2S measurement

0... +300 ppm

+5% of mv (+40...
+300 ppm)

+2 ppm (0... +39.9
ppm)

0.1 ppm (0... +300
ppm)
35 sec

190

Additional technical data:
Event trigger socket: 5 bis 12 V (ascending or descending edge)

Parameter Methane Propane Butane

Meas. range ! 100 to 40,000 ppm 100 to 21,000 ppm 100 to 18,000 ppm

Accuracy <400 ppm (100...4000 ppm) < 400 ppm (100...4000 ppm) <400 ppm (100...4000 ppm)
<10 % of mv. (>4000 ppm) <10 % of mv. (>4000 ppm) <10 % of mv. (>4000 ppm)

Resolution 10 ppm 10 ppm 10 ppm

Min. 02 requirement {2% + (2 x mv. methane) 2% + (5 X mv. propane) 2% + (6.5 x mv. butane)

in flue gas

Reaction time t90  |< 40 sec. <40 sec. <40 sec.

Response factor2 |1 1.5 2

" Lower explosion limit (LEL) must be upheld.
2 The HC module is factory adjusted to methane.
The user can adjust the module to another gas.



8. Technical data

Notes on HC module technical data

After switching on the measuring instrument, it is recommended that you
again zero by using the (function key [ Zeroise J). Frequently recalibrate
even during long-term measurements in order to prevent "drifting" of the
HC sensor.

Because of the measuring principle (heat effect), the sensor must receive
sufficient amounts of oxygen at all times, otherwise the module will be
damaged beyond repair.

The concentration of oxygen must be at 2 % as well as contain the re-
quired amount of oxygen for converting the hydrocarbons (see table). The
testo 350 automatically switches off the HC sensor when the O, concen-
tration level falls below 2 %.

The module is adjusted to measuring methane at 5,000 ppm. The module
must be re-adjusted to measure other gases such as ethane, propane,
butane...or other concentrations.

The HC module can also be destroyed when subjected to flue gas with
higher concentrations of silicone, H,S, and sulphur-containing hydrocar-
bons.

Caution!

The HC module must not be used for:

e Measuring explosive or ignitable gas mixtures.
© Measuring gases which can form an ignitable mixture when exposed to air.

e Measuring alcohol vapours and other unsaturated hydrocarbons (e.g. ethanol,
methanol...), as the measuring sensitivity of the other electrochemical sensors
present will be damaged.

8.2 Flue gas analyzer
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