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Model Nomenclature

1-4 56 7 8 9

[NSkw [08 [R[6]0[2]|c[c| ss

Model
NSKW = Envision Series 50Hz
Hydronic Heat Pump

Capacity (kW Output)
06
08
12
17

Operation
H = Heating Only
R = Reversible

Voltage
6 = 220-240/50/1
7 =380-420/50/3

Hot Water Option
O = No Hot Water Generation, No IntelliStart

2 = Hot Water Generation, No IntelliStart (08-17 kW)

3 = No Hot Water Generation, IntelliStart '

5 = Hot Water Generation, IntelliStart (08-17 kW) '

Vintage
A = Current

Future Option
SS = Standard Option

Load Coax 2
C = Copper
N = Cupronickel

Source Coax
C = Copper
N = Cupronickel

Controls Option

2 = Standard Board

4 = FX10 without interface

5 = FX10 with N2 card without interface
= FX10 with LonWorks card without interface
= FX10 with BACnet card without interface

8 = FX10 with MUI

9 = FX10 with N2 card and MUI

0 = FX10 with Lonworks card and MUI
= FX10 with BACnet card and MUI

NOTES: Hot Water Generation (HWG) only available on NSKWO08-17 and requires a field installed external pump

! IntelliStart is only available on 220-240/50/1 voltage

2NSKWO6 heating only model is available only with copper double wall vented load coax

for potable water.

APPROVED PRODUCT

MCS .
Certificate Number NQA ‘00000027’ e : .
Factory Standard MCS010 All Envision Series NSKW product is §afety tested to CE standards and
Product Standard MCS007 performance tested in accordance with standard BS EN 14511-2.
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BS EN 14511-2 Performance Ratings

Heating Performance

BO/W35 W10/W35 BO/W45 B5/W35 W10/W45
Model | Capacity Power | Capacity Power | Capacity Power | Capacity Power | Capacity Power
Output CoP Input | Output CoP Input | Output COoP Input | Output COoP Input | Output COP Input
kW kW kW kW kW kW kW kW kW KW
06 5.80 3.80 1.53 7.30 4.80 1.52 5.50 2.90 1.90 6.60 4.30 1.54 710 3.70 1.92
08 8.30 4.20 1.98 10.6 5.30 2.00 8.00 3.20 250 9.50 4.80 1.98 10.2 410 2.49
12 1.6 4.20 2.80 14.4 5.30 272 n3 3.20 353 13.3 4.80 277 14.2 410 3.46
17 16.6 3.70 4.49 214 470 4.55 15.9 2.90 5.50 19.0 4.30 4.42 20.4 3.70 5.51
All ratings based upon 220V operation 9/26/1
All ratings based on new heat pump with clean heat exchangers
Cooling Performance
W30/BO W30/W12 W30/W23
M| ocapacity, | semawwy | Powgraneut | Capacity | geg qwywy | Powerinest | Capaci | ger wyw) | Pomer et
06 4.00 2.80 143 5.90 410 1.44 810 5.60 1.45
o8 6.10 3.00 2.03 9.00 4.40 2.05 12.4 6.00 2.07
12 8.20 2.90 2.82 12.0 4.30 2.80 16.6 5.80 2.86
17 1.2 2.60 4.30 16.4 3.80 4.32 227 5.20 437
All ratings based upon 220V operation 9/26/1
All ratings based on new heat pump with clean heat exchangers
Legend
ABBREVIATIONS AND DEFINITIONS:
COP = coefficient of performance L/s = liters per second
EER = cooling energy efficiency (TC/kW) LLT = leaving load fluid temperature from heat pump
ELT = entering load fluid temperature LRA = locked rotor amps (starting current)
EST = entering source fluid temperature to heat pump LST = leaving source fluid temperature from heat pump
FLA = full load amps LWPD= load heat exchanger water pressure drop

FtHd = pressure drop in feet of head
gpm = US gallon per minute

HC = heating capacity in kW
HE = heat of extraction in kW
HR = heat rejected in kW

kPa = kilopascal

kW = kilowatt

CONVERSIONS:
x°F = (x-32)/1.8°C
1bar =100 kPa
1gpm= 0.0631L/s

MCC = maximum continuous current

PD = pressure drop

psi = pressure drop in pounds per square inch
P/T = Pressure/Temperature

RLA = runload amps

TC = total cooling capacity in kW

W = Watt

1US Gallon = 3.785412 L

1Btu/h = 0.29037 W
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The Envision Series

NSKW Features

High efficiency copper coaxial
heat exchanger (vented double
walled available only on 06 kW

"heating only” models)

Zero ODP and low GWP
R-410A refrigerant

Optional Hot Water
Generator available
Optional IntelliStart on 08-17 kW models
reduces starting

current by 60-70% . -
. High efficiency copper or

cupronickel coaxial heat

Field switchable control exchangers

box (end to end) for

application flexibility . Full refrigerant suction

tube, heat exchanger, and
waterline insulation to
prevent condensation at
low loop temperatures

Insulated and corrosion —__|
resistant cabinet to
reduce noise

High efficiency scroll
compressors for improved
reliability

Microprocessor control %
with robust safety controls

Dual isolation compressor
mounts to reduce noise
and vibration

Compressor sound blankets
for reduced noise

Standard waterlines out
Captive FPT water connections the back (field switchable
eliminate 'egg-shaping’ backup wrench to front via control box)
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The Envision Series cont.

High Efficiency

The Envision Series are the highest efficiency units available.
Large oversized water-to-refrigerant heat exchangers and
scroll compressors provide extremely efficient operation. This
efficiency means the Envision Series requires less loop than any
product on the market. This can mean significant savings on
commercial and residential projects.

Operating Efficiencies

* Environmentally friendly R-410A refrigerant reduces
ozone depletion.

* An optional hot water generator is available on
NSKWO08, NSKW12, and NSKW17 to generate hot water
at considerable savings while improving overall system
efficiency.

» High-stability bidirectional expansion valve provides
superior performance.

« Efficient scroll compressors operate quietly.

¢ Oversized coaxial tube water-to-refrigerant heat
exchanger increases efficiency.

Standard Features

« Commercial single phase and three phase voltages are
available.

* Heavy gauge cabinet

¢ Quiet scroll compressors in all models

« All interior cabinet surfaces are insulated with 12.7 mm
thick 681 g density, surface coated, acoustic type glass
fiber insulation.

» Optional IntelliStart to reduce starting current (230/50/1)

* Field switchable control box

¢ Ultra-compact cabinet

* Multi-density laminate lined compressor blanket designed
to suppress low frequency noise.

Product Quality

* Heavy-gauge steel cabinets are finished with a durable
polyester powder coat paint for long lasting beauty and
service.

* The front access panel of each unit is made of a high-
density non-metallic material when equipped with
standard control.

« All refrigerant brazing is performed in a nitrogen
atmosphere.

« The NSKWOGH is available with load side copper vented
double wall coaxial heat exchangers.

« Coaxial heat exchangers, refrigerant suction lines, hot
water generator, and all water pipes are fully insulated
to reduce condensation problems in low temperature
operation.

* Computer controlled deep vacuum and refrigerant
charging system.

* All joints are leak detected for maximum leak rate of
less than 7.4 mL per year.

Computer bar code equipped assembly line ensures all
components are correct.

All units are computer run-tested with water to verify
both function and performance.

Safety features include high- and low-pressure refrigerant
controls to protect the compressor; hot water high-limit
hot water generator pump shutdown.

Easy Maintenance and Service Advantages

Removable compressor access panels.

Integrated temperature controls with digital readout and
user interface.

Quick attach wiring harnesses are used throughout for
fast servicing.

High and low pressure refrigerant service ports.

Options and Accessories

Optional hot water generator with externally mounted
pump and water heater plumbing connector.

Closed loop, source side, circulating pump kit

Closed loop, load side, circulating pump kit

Water connection kits

Geo-Storage Tank (80-120 Gal.)

IntelliStart

HydroZone, tank control with outdoor reset

Application Flexibility

Designed to operate with entering source temperature of
-4°C and leaving load temperatures of 5°C to 54°C. See
the capacity tables to see allowable operating conditions
per model.

Source side flow rates as low as 0.029 L/s per kW for well
water, 10°C minimum EWT.

Dedicated heating and heat pump models available.
Dedicated non-reversible models are shipped as

heating only; field convertible to cooling only.
Modularized unit design and primary/secondary

controls for optimum capacity matching and staging.
Stackable for space conservation (to a maximum 3

units high).

Compact size allows installation in confined spaces.
Front or rear plumbing connections.

Control Panel location is reversible.
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Inside the Envision Series

Refrigerant

Envision products all feature zero ozone depletion and low
global warming potential R-410A refrigerant.

Cabinet

All units are constructed of corrosion resistant galvanized
sheet metal with powder coat paint rated for more than
1000 hours of salt spray. Lift-out access panels provide
access to the compressor section from two sides.

Compressors

High efficiency R-410A scroll compressors are used on every
model. Scrolls provide both the highest efficiency available
and great reliability.

Electrical Box

The control panel is "field” movable from front to back for ease
of application. Separate knockouts for low voltage, and two
for power on, front and back, allow easy access to the control
box. Large 75VA transformer assures adequate controls power
for accessories.

Water Connections

Flush mount FPT water connection fittings allow one wrench
leak-free connections and do not require a backup wrench.
Factory installed water line thermistors can be viewed through
the microprocessor interface tool. NOTES: 1) WaterFurnace
recommends a male national pipe thread (NPT) to British
standard pipe fitting (BSPF) to adapt to NSKW water
connections. 2) Units are factory run-tested using propylene
glycol. Prior to connecting piping to unit, thoroughly flush
heat exchangers.

Thermostatic Expansion Valve

All Envision models utilize a balanced
port bidirectional thermostatic expansion
valve (TXV) for refrigerant metering. This
allows precise refrigerant flow in a wide
range of entering water variation (-7

to 49°C) found in geothermal systems.
The TXV is located in the compressor
compartment for easy access.

Water-to-Refrigerant Heat Exchanger Coil

Large oversized coaxial refrigerant-
to-water heat exchangers provide
unparalleled efficiency. The coaxes
are designed for low pressure drop
and low flow rates. All coaxes are
pressure rated to 3108 psi water side
and 4489 psi on the refrigerant side.
Refrigerant-to-water heat exchangers
will be coated with ThermaShield

to prevent condensation in low

temperature loop operation. Vented, double walled heat
exchanger suitable for potable water systems are standard on
018-025 heating only models.

Service Connections and
Serviceability

Two Schrader service ports are
provided for each unit. The suction
side and discharge side ports are for
field charging and servicing access. All
valves are 7/16 in. SAE connections.

4-Way Reversing Valve

Envision units feature a reliable all-brass pilot operated
refrigerant reversing valve. The reversing valve operation is
limited to change of mode by the control to enhance reliability.

IntelliStart

The optional IntelliStart single
phase soft starter will reduce
the normal start current (LRA) z {
by 60-70%. This allows the o MR K
heat pump to go off-grid. g
Using IntelliStart also provides

a substantial reduction in

light flicker, reduces start-up noise, and improves the
compressor's start behavior
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Water Quality

General

NSKW water-to-water heat pumps may be successfully
applied in a wide range of residential and light commercial
applications. It is the responsibility of the system designer
and installing contractor to ensure that acceptable water
quality is present and that all applicable codes have

been met in these installations. Failure to adhere to the
guidelines in the water quality table could result in loss of
warranty.

Water Treatment

Do not use untreated or improperly treated water.
Equipment damage may occur. The use of improperly
treated or untreated water in this equipment may result in
scaling, erosion, corrosion, algae or slime. The services of a
qualified water treatment specialist should be engaged to
determine what treatment, if any, is required. The product
warranty specifically excludes liability for corrosion,
erosion or deterioration of equipment.

The heat exchangers and water lines in the units are copper

or cupronickel tube. There may be other materials in the

Water Quality Guidelines

building’s piping system that the designer may need to take
into consideration when deciding the parameters of the
water quality.

If an antifreeze or water treatment solution is to be used,
the designer should confirm it does not have a detrimental
effect on the materials in the system.

Contaminated Water

In applications where the water quality cannot be held to
prescribed limits, the use of a secondary or intermediate
heat exchanger is recommended to separate the unit from
the contaminated water.

The following table outlines the water quality guidelines
for unit heat exchangers. If these conditions are exceeded,
a secondary heat exchanger is required. Failure to supply

a secondary heat exchanger where needed will result in a
warranty exclusion for primary heat exchanger corrosion or
failure.

Material Copper 90/10 Cupronickel 316 Stainless Steel
pH Acidity/Alkalinity 7-9 7-9 7-9
Scaling Ca!cium and (Total Hardness) (Total Hardness) (Total Hardness)
Magnesium Carbonate less than 350 ppm less than 350 ppm less than 350 ppm
Hydrogen Sulfide Le:;;?f:p%;??; (or%t:oe;r:)gg 10 - 50 ppm Less than 1 ppm
Sulfates Less than 125 ppm Less than 125 ppm Less than 200 ppm
Chlorine Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Chlorides Less than 20 ppm Less than 125 ppm Less than 300 ppm
Carbon Dioxide Less than 50 ppm 10 - 50 ppm 10 - 50 ppm
Corrosion Ammonia Less than 2 ppm Less than 2 ppm Less than 20 ppm
Ammonia Chloride Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Ammonia Nitrate Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Ammonia Hydroxide Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Ammonia Sulfate Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Total Dissolved Solids (TDS) Less than 1000 ppm 1000 - 1500 ppm 1000 - 1500 ppm
LS| Index +0.5 to -0.5 +0.5 to -0.5 +0.5to -0.5
Iron, .FE2+ (Ferrous)_ < 0.2 ppm < 0.2 ppm < 0.2 ppm
Iron Fouling Bacterial Iron Potential
(Biological Growth) ) Less than 1 ppm, above this Less than 1 ppm, above this Less than 1 ppm, above this
Iron Oxide level deposition will occur level deposition will occur level deposition will occur
Suspended Solids Less than 10 ppm apd filtgred Less than 10 ppm ahd filtgred Less than 10 ppm and filte_red
Erosion : for max. of 600 micron size for max. of 600 micron size for max. of 600 micron size
Thg'e:zfgggdv\\/;etlgslty < 1.8 m/sec < 1.8 m/sec < 1.8 m/sec

NOTES: Grains = ppm divided by 17
mg/L is equivalent to ppm

2/22/12
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External Control

Primary Mode Secondary Mode
In dedicated heating or cooling units, the unit is controlled In dedicated heating or cooling units, secondary mode
by the internal controller. Compressor output is determined allows the unit to be controlled by an external source.
by the entering load-side water temperature. Compressor output is determined by the Y1 input only.
The secondary output will be energized if two conditions The secondary output will be energized after the following
occur: condition occurs:
1. The initial temperature is greater than IC away from the

set point. 1. The change in temperature in a given period of time P is
2. The change in temperature in a given period of time P is less than d.

less than d.

In reversible units, secondary mode allows the unit to

In a reversible unit, the unit is controlled by the internal be controlled by an external source. Compressor output
controller. Compressor output is determined by the is determined by the Y1 input and the reversing valve
entering load-side water temperature. For reversible units, is determined by the O input. In reversible units, the
the jumper wire must be positioned across terminals 6 and jumper wire must be positioned across terminals 5 and 6.
7, (factory default set to this position). Reversible units do Reversible units do not have a secondary input.

not have a secondary output.
NOTES: SL in the configuration menu must be setto 1. P

NOTES: SL in the configuration menu must be set to O, and d must be setup for each secondary unit.
(factory default). All parameters should be checked for

each application on primary unit, (refer to the parameter Wiring an Aquastat - Reversible Unit
table).

* To create a secondary unit, set SL to 1in the
configuration menu.

» Position the jumper wire in the control box across
terminals 5 and 6.

WARNING: Reversible units cannot be
staged.

Aquastat Wiring for Dedicated Heating or Cooling Unit Aquastat Wiring for Reversible Unit

Secondary Unit

(SL=1) Typical Aquastat

Typical Aquastat

] D Secondary Unit L J‘
IREREEE oo T (sL=1) IR
co &
S % W1e ew?2
[ Lo ©s [ ] co &5
X1@ @ X2 =
Y1 = Compressor call D @ GO &1
R = 24VAC v20 &R &
smper | ()| W1 @W2
Wire @ L @ @ s
\{% X1e ex2
L IIES SR
@ Y1 = Compressor call
O = Reversing valve call
R = 24VAC
| 9
®
Control Box -
Note: Jumper wire must be
moved to terminals 5 & 6.
Control Box
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External Control cont.

Staging with Primary/Secondary Mode
Staging is only possible with dedicated heating or cooling
units. Reversible units cannot be staged. Staging can be ac-
complished with primary/secondary modes or by using an
aquastat.

A WARNING: Do not stage more than 6 units.

The first stage must be setup as a primary unit. All other
units must be setup as secondary units. The set point is
stored in the primary unit. Once the set point in the primary
unit has been satisfied, all units will immediately shutdown.

Staging with Aquastat

When staging units using an Aquastat, all units must be
setup as secondary units.

A WARNING: Do not stage more than 6 units.

1

Wiring for Primary/Secondary Unit Staging

O

[ ]

Y2@ @R

[ ]
[]

O

Y28 @ R

[]
[]

[ ]

[]

Y22 @R

L D ce o - u ce @oij - u ce @0
wie ew? wie ew? we ew?

Lo os Le @5 Le es

D x1e”@xz|| D x1e" B x2 D X1@ ex2

[ ]
[]

First Stage

Second Stage

NOTES: X1 = Secondary output
Y1 = Compressor call

Third Stage

Wiring for Dedicated Heating or Cooling Units with

Aquastat

Typical Aquastat

=l

[ ]

O

ce @0
G@ Y1
wia a@w2
Le ©8

x1e” @ x2

[

[]

[]

[

vee sRI|[

= U
[ ]

@,

]

[ ]

ce
Ge
wie
L&
X1e
Y28

20 ||
84|
ew2|
@s
ex2
@R

[]
[]

First Stage

NOTES: X1 = Secondary output
Y1 = Compressor call

R =24 VAC

Second Stage
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Standard Board - Control Features

Anti Short Cycle Time

The anti short cycle time consists of a three minute
minimum “off” time plus a randomly chosen O-2 minute
additional “off” delay. The random delay is chosen by the
control after each compressor shut down. The 3-5 minute
startup delay is applied after all compressor shutdowns and
also to system startups due to ac power interruption.

Safety Controls

The control board receives separate signals for a high
pressure switch for safety, low pressure switch to prevent
loss of charge damage, and a low suction temperature for
freeze detection. Upon a 30-second measurement of the
fault (immediate for high pressure), compressor operation is
suspended and the fault will be shown on the display.

Setpoint Temperature Ranges

In Primary mode, the heating temperature setpoint range

is adjustable from 15.5°C to 54.4°C with an adjustable
deadband range of 1° - 15°F. The cooling setpoint
temperature is adjustable from -17.7°C to 29.4°C with a fixed
non-adjustable deadband of 5°F.

NOTE: Deadband adjustments are in degrees Fahrenheit
(°F) only.

Load Pump Control

There are two options for controlling the load pump, Pump
Sampling (PS) or Continuous Pump (C), and these are
selectable in the service Menu.

Pump Sampling (PS)

In Primary Mode, the control operates on a 10 minute
sample cycle in which the load pump is turned on and
run to obtain a meaningful sample of the temperature
the load is presenting. If the water temperature
measured after the pump has been on for PS minutes
(selected and adjusted from the Service Menu) is
outside the user selectable deadband amount, dB
(also selected and adjusted from the Service Menu),
the compressor is turned on and Heating or Cooling
is initiated. If the water temperature is within the
deadband of the set point when sampled, the pump
shuts off and is idle for (10 - PS) minutes when it starts
another PS minute sample period. For example, if

the PS setting is two minutes, the pump will run for 2
minutes before sampling the load temperature. If the
water temperature is within the selected dead band
temperature of the set point, the pump will shut off
for 10 - 2 = 8 minutes before beginning another pump
sampling cycle. Heating deadband is selectable in the
Service Menu while the Cooling deadband is non-
adjustable and fixed at 5°F.

Continuous Pump Mode (C)
If continuous pump mode (PS=C In Service Menu) is

12

selected, the control will respond immediately to a
recognized call or termination of call for heat or cool
subject to minimum run times and anti short cycle delays.

Test Mode

Connection of a jumper wire from chassis ground to P3
will place the control in the test mode. This shortens most
timing delays for faster troubleshooting. In the Primary
Mode the control will respond immediately if a demand

is present. The anti-short cycle delay is replaced by a

10 second pump and compressor on delay. Minimum
compressor run time becomes 15 seconds. Test mode will
remain in effect for a maximum of 15 minutes at any one
time should the jumper remain in place.

Fault Conditions

There are two classes of faults, retry faults and no retry
faults. Retry faults allow the system to try 2 additional times
to establish operation before displaying the fault condition
and entering lockout. No-Retry Faults prevent compressor
operation for the duration of the fault. If the fault activity
ceases while the system is inactive, the fault code is cleared
from the display and operation is permitted.

Retry Faults

High pressure, low pressure and freeze detection
faults are retried twice before locking the unit out and
displaying the fault condition.

High Pressure (HP)

Compressor operation will be disabled immediately
when the normally closed high-pressure switch is
opened momentarily (set at 4.1 kPa). The LED display
shall read “HP” only when the control has completed
two retries, and is in lockout. The pump continues to
operate throughout the retry period.

Low Pressure (LP)

Compressor operation will be disabled when the
normally closed low-pressure switch (set at 275 Pa)
has opened for 30 continuous seconds (if the bypass
period has been satisfied). The Low Pressure switch is
bypassed (ignored) for two minutes after startup. The
LED display shall read “LP” only when the control has
completed two retries, and is in lockout. The pump
continues to operate throughout the retry period.

Freeze Detection (FP)

Compressor and loop pumps will be disabled if the
control senses that the refrigerant loop temperature
drops below the FP value (set in the service menu) for
30 continuous seconds (if the bypass period has been
satisfied). If the compressor and the loop pump outputs
are disabled because of this condition, the LED display
shall read “FP.” There is a two (2) minute by-pass timer
for the freeze detection at compressor start up.
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Standard Board - Control Features cont.

No-Retry Faults

High Temperature, Water Temperature Probe Open,
Water Temperature Probe Closed and Brown Out faults
prevent compressor operation for the duration of the
fault. If the fault activity ceases while the system is
inactive, the fault code is cleared from the display and
operation is permitted.

High Temperature

Compressor operation will be disabled when the control
senses an entering load side water temperature of
54.4°C regardless of mode.

Water Temperature Probe Open (PO)

Compressor and pump operation will be disabled when
the control senses that the water probe is open or has
infinite resistance. The LED display shall read “PO.”

Water Temperature Probe Closed (HC)

Compressor and pump operation will be disabled when
the control senses that the water probe is closed or has
no resistance. The LED display shall read “HC.”

Freeze Detection Probe Open (dO)

Compressor and pump operation will be disabled when
the control senses that the freeze detection probe is
open or has infinite resistance. The LED display shall
read “dO.”

Freeze Detection Probe Closed (dC)

Compressor and pump operation will be disabled when
the control senses that the freeze detection probe is
closed or has no resistance. The LED display shall read
“dC.”

Brown-Out (BO)
All operation will be disabled when the control voltage
falls below 18VAC for 10-15 continuous seconds.

Resetting Lockouts

To reset any lockout condition, place the unit into the
standby mode for at least 5 seconds. After the lockout
has been reset, the fault display will be turned off. Cycling
control power will also clear the display. Non-Retry Faults
must be cleared for the display and lockout to clear.

Power Down (power outage)

The controller will store its Service Menu settings and
current Mode selection in non-volatile memory so that these
settings are retained through any power outage. Current
operating conditions are not stored and the controller must
evaluate its current conditions.
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Standard Control - Panel Configuration

The control panel allows you to access the service menu
on the unit. The control panel has three 7-segment LED
screens that display the:

*« Water temperature

« Configuration menu

There are six (6) LED indicators that indicate when the
SECONDARY OUTPUT is active or the unit is on one of the
following modes:

¢ Standby Mode

¢ Heating Mode

¢ Cooling Mode

¢ Primary (Master) Mode

The control panel has both UP and DOWN (arrow) buttons
and a MODE button. The UP and DOWN buttons allow you
to change the set point or scroll through the configuration
menu. The MODE button allow you to change mode as well
as enter and exit parameters while in configuration mode.

Control Panel Configuration

The configuration menu allows you to properly set and
adjust all of the unit’s operating parameters to fit your
application.

To enter configuration mode and configure parameters,

follow these procedures:

1. Hold down both the UP and DOWN buttons
simultaneously for five seconds, or until the LED screen
displays “LC”.

2. Press the UP or DOWN arrow until “50” is displayed.

3. Press the MODE button. The screen should display “SC”
to indicate the controller is in configuration mode.

4. Once in configuration mode, press the UP or DOWN
arrow to scroll through the menu.

5. Press the MODE button to enter the parameter. (Refer
to the parameter table below for a list of configurable
parameters.)

6. Once in the parameter, press the UP or DOWN arrow to
change the parameter.

7. Press the MODE button to return to the main menu.

NOTE: The controller will exit the configuration mode after
30 seconds if no key is pressed.

14

Control Panel
wockeur [« [#] srasonr
PRIMARY BODE I_] I_] HEAT®G
“G‘a?::: I:l I:l CODLMG

o v

Changing the Setpoint

1. Pressing the UP or DOWN arrow once will display the
setpoint.

2. The setpoint will flash.

3. When the setpoint is flashing, the UP and DOWN arrow
will change the setpoint by one degree.

4. In Primary mode, the heating temperature setpoint range
is adjustable from 15.5°C to 54.4°C with an adjustable
deadband range of 1° - 15°F. The cooling setpoint
temperature is adjustable from -17.7°C to 29.4°C with a
fixed non-adjustable deadband of 5°F.

NOTE: Deadband adjustments are in degrees Fahrenheit
(°F) only.
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Standard Control - Panel Configuration cont.

Remote Aquastat Secondary Mode (Y1)

In secondary mode the compressor output is determined by an external aquastat. The compressor shall engage 10 seconds
after the Y1 call has been received. The compressor shall de-activate 10 seconds after the Y1 has been removed. The
secondary output is controlled by a Derivative Controller. If the change in the water temperature is less than a selected
value (d) in a selected period of time (P), the secondary output shall activate.

Parameter Functions and Settings

Parameter Function Description FactPry Range Increments
Setting
Calibrate This will allow the temperature displayed to be
SC the Water | adjusted to match a temperature reading from an 0° -9° to 10° 1
Sensor external source.
Dead Band | This parameter is used to determine when
(Heating) the compressor should be activated. If the
temperature is below the setpoint minus the dB o o o
dB . : ; 1°F 1°to 15 1
value (in heating mode) then the compressor will
activate. The cooling deadband is fixed at 5°F
and non-adjustable.
Celsius/ This parameter selects the units for which the
CF Fahrenheit | temperature will be displayed. F ForC N/A
Selection
Freeze There are three settings for this parameter; OL,
Detection | CL, and P. OL is the open loop setting which
FP corresponds to 32°F (0°C). CL is the closed loop 32°F P,CL,OL N/A
setting which is 15°F (-10°C). P is the process
setting which is 5°F (-15°C).
Primary/ Primary mode utilizes an internal agquastat to
sL Secondary | determine the activity of the compressor. In 0 Oori 1= Secondary
Setting secondary mode the compressor output is (Primary) O = Primary
determined by an external agquastat.
Initial This parameter is used to determine the state of
Condition | the secondary output of the primary unit. If the
IC actual water temperature is greater than the IC 10° 0° to 20° 1°
value away from the set point, the secondary
output will be activated.
Derivative | This parameter is used to determine the state
of the secondary output of the primary and
d secondary unit. If the change in temperature is 1°F 0°to 5° 1°
less than the d value the secondary output will
activate.
Period This determines how often the derivative will be . . .
P 5 min 1to 5 min 1 min
calculated.
Pump This parameter determines how long the pump
Sampling is activated before the controller takes a sample
PS Time of the water temperature. The range of this 2 min 1to 5 min 1min
Selection parameter is from 1to 5 minutes and is factory orC
set to 3 minutes. The pump can also be set to run
continuously when PS is set to C.
Freeze This displays the current temperature of the
Fd Detection | freeze detection sensor. N/A 0° to 130° N/A
Display

NOTE: In Celsius mode, only the temperature display will show degrees Celsius. Deadband, Derivative, Freeze Detection
display, and other functions will still use degrees Fahrenheit (°F).
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Optional Controls

FX10 Control

The FX10 control provides unparalleled capability

in several areas including performance monitoring,
energy management, and service diagnosis, and then
communicates it all thru standard DDC protocols like N2,
Lon and BACnet (MS/TP @ 19,200 Baud Rate).

The most unique feature is integrating the FX10 into the
Envision Series as both the heat pump and DDC controller
providing both a cost advantage and providing features
not typically found on WLHP controls. This integration
allows heat pump monitoring sensors, status and service
diagnosis faults to be communicated thru the DDC direct
to the building automation system (BAS), giving building
supervisors detailed and accurate information on every

piece of equipment without removing an access panel!

Control General Description Application Display/Interface Protocol
FX10 The FX10 microprocessor control is self Cannot be integrated with Optional Medium Standalone
contained control featuring LP, LOC, HP, LWT, | centralized building automation| User Interface (MUI)
and condensate overflow fault modes can be | systems. Software can be can be used as a
displayed on BAS system. Optional handheld | customized for specific field service tool.
Medium User Interface (MUI) Control can be projects.
used for additional setup or servicing.
Program customization is possible.

FX10 w/N2 FX10 Control functions as both unitary heat | Same as FX10 with Johnson | Optional Medium Johnson
pump control and DDC communication, Controls N2 BAS compatibility.]| User Interface (MUI) | Controls
therefore detail operational and fault can be used as a N2 network
information is available to BAS. Other field service tool.
features are same as FX10 with addition of
Johnson Controls N2 compatibility.

FX10 Control functions as both unitary heat | Same as FX10 with LonWorks | Optional Medium LonWorks

pump control and DDC communication,
therefore detail operational and fault
information is available to BAS. Other
features are same as FX10 with addition of
LonWorks compatibility.

BAS compatibility.

User Interface (MUI)
can be used as a
field service tool.

FX10 Control functions as both unitary heat
pump control and DDC communication,
therefore detail operational and fault
information is available to BAS. Other
features are same as FX10 with addition of
BACnet compatibility.

Same as FX10 with BACnet
BAS compatibility.

Due to communication speed,
no more than 30 units should
be connected to a single trunk
of the network.

Optional Medium
User Interface (MUI)
can be mounted or
used as field service
tool.

BACnet - Ms/TP
(19,200 Baud Rate)
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Optional Controls - FX10 cont.

FX10 Advanced Control Overview

* The Johnson Controls FX10 board is specifically designed
for commercial heat pumps and provides control of the
entire unit as well as input ports for Open N2, LonTalk,
BACnet (MS/TP @ 19,200 Baud Rate) communication
protocols as well as an input port for a user interface.
The user interface can be used to aid in diagnostics and
unit setup and is optional on all NSKW units. A 16-pin low
voltage terminal board provides terminals for common
field connections. The FX10 Control provides:

* Operational sequencing

¢ High and low-pressure switch monitoring

* General lockout

* Freeze Detection Temperature Sensing

* Lockout mode control

* Emergency shutdown mode

« Random start and short cycle protection

Short Cycle Protection

Allows a minimum compressor “off” time of five minutes
and a minimum “on” time of two minutes.

Random Start

A delay of 1to 120 seconds is generated after each power-
up to prevent simultaneous startup of all units within a
building after the release from an unoccupied cycle or
power loss.

Emergency Shutdown

A field-applied dry contact can be used to place the control
into emergency shutdown mode. During this mode, all
outputs on the board are disabled.

Freeze Detection Temperature Limit
Field selectable for -9.4° or -1.1°C

Installation Options

¢ Standalone controlled by standard agua stat
¢ Integrated into BAS by adding communication module

Accessory Outputs

Quantity 2. Cycled with the compressor. Field selectable for
normally open (factory default) or normally closed through
the building automation system or user interface.

User Interface
4 x 20 backlit LCD

17

Main FX 10 Board

Optional Plug-in Communication Modules -

(compatible with standard BAS protocols)

* Open N2

+ LonTalk

*« BACnet (MS/TP @ 19,200 Baud Rate, 30 unit max per
trunk line)

Display

One local display is optional on all NSKW units. Up to

2 displays, either 1 local and 1 remote, or 2 remote. (A
2-display configuration requires identical displays.) Local
display can be up to 3 meters from the controller, power
supply, and data communication. Remote display can be up
to 300 meters from the controller. Remote display must be
independently powered with data communication done via
3 pole shielded cable.

Control Timing & Fault Recognition Delays

Lead compressor “ON” delay ......ccccvevererreereenenenns 90 seconds
(not applicable for single compressor models)

Minimum compressor “ON” time ......ccoeeeveeveeecereennnns 2 minutes
(except for fault condition)

Short cycle delay... e 5 minutes

Random start delay ... 0-120 seconds

High pressure fault ... <1 second

LOW pressure fault ... 30 seconds

Freeze detection fault ... 0-30 seconds

Low pressure/freeze fault bypass.......cvveververerieninnns 2 minutes
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Optional Controls - FX10 cont.

FX10 Microprocessor and BAS System

The FX10 is a microprocessor based control that not

only monitors and controls the heat pump but also can
communicate any of this information back to the building
automation system (BAS). This means that not only does
the control monitor the heat pump at the unit you can also
monitor and control many of the features over the BAS.
This clearly puts the FX10 in a class of its own.

The control will enumerate all fault conditions (HP, LP,

LOC, and Freeze Detection) over a BAS as well as display
them on a medium user interface (MUI). HP, LP, and Freeze
Detection faults can all be reset over a BAS. A Loss Of
Charge fault can not be reset or bypassed until the problem
has been corrected. A MUl is invaluable as a service tool for
the building service team.

The unit can be commanded to run by applying Y1, Y2, and
O commands to the terminal board or commanded through
a BAS. The control board is wired with quick connect
harnesses for easy field change out of a faulty control
board. An alarm history can be viewed through the MUl and
will be held in memory until the unit is power cycled.

The FX10 control has unused analog and digital inputs for
field installed items such as water temperature or current
status switches. The control has unused binary and PWM
outputs that can be commanded over the BAS for field use.
A Medium User Interface (MUI) for control setup and
advanced diagnostics is standard on all NSKW units.

Standard Features

* Anti Short Cycle

¢ High Pressure Protection

* Low Pressure Protection

* Freeze Detection

¢ Loss of Charge Detection

¢ Random Start

¢ Display for diagnostics

* Reset Lockout at disconnect or through BAS
* 2 Accessory outputs

¢ Optional BAS add-on controls

DDC Operation and Connection

Other optional network protocol boards that can be added
to the FX10 are:
» Johnson Control N2
 LonWorks
« BACnet
- MS/TP @ 19,200 Baud rate
- Limit devices to 30 on a single trunk line.

Control and Safety Feature Details
Emergency Shutdown

The emergency shutdown mode can be activated by a
command from a facility management system or a closed
contact on BI-2. The default state for the emergency
shutdown data point is off. When the emergency
shutdown mode is activated, all outputs will be turned
off immediately and will remain off until the emergency
shutdown mode is de-activated. The first time the
compressor starts after the emergency shutdown mode
has been de-activated, there will be a random start delay
present.

Lockout Mode

Lockout mode can be activated by any of the following
fault signals: refrigerant system high pressure, refrigerant
system low pressure, or freeze detection. When any valid
fault signal remains continuously active for the length

of its recognition delay, the controller will go into fault
retry mode, which will turn off the compressor. After the
compressor short cycle delay, the compressor will attempt
to operate once again. If three consecutive faults occur

in 60 minutes, the unit will go into lockout mode, turning
off the compressor, enabling the alarm output until the
controller is reset. If the control faults due to the low
pressure input being open during the pre-compressor
startup check, the control will go into lockout mode
immediately, disabling the compressor from starting and
enabling the alarm output. The lockout condition can be
reset by powering down the controller, by a command from
the BAS, or by holding the ESC and Return keys on the user
interface for 5 seconds.

> 8 8 08
- a8 8 8
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Optional Controls - FX10 cont.

Freeze Detection

The freeze detection sensor will monitor the liquid
refrigerant temperature entering the water coil in the
heating mode. If the temperature drops below the freeze
detection trip point for the recognition delay period, the
condition will be recognized as a fault. The freeze detection
trip point will be factory set for -1.1°C and will be field
selectable for -9.4°C by removing a jumper wire on Bl-4
for the source and BI-5 for the load. The freeze detection
fault condition will be bypassed for 2 minutes at normal
compressor startup to allow the refrigeration circuit to
stabilize. If the freeze detection sensor becomes unreliable
at any time compressor operation will immediately be
suspended until the problem is corrected. This will be
displayed as an alarm on the BAS and the MUI. This alarm
will be reported as “Water Low Temp Limit”.

High Pressure

The high-pressure switch shall be a normally closed (NC)
switch that monitors the systems refrigerant pressure. If
the input senses the high-pressure switch is open it must
disable the compressor output immediately and count the
fault. The compressor minimum on time does not apply if
the high-pressure switch opens. The compressor will not
restart until the compressor short cycle time delay has
been satisfied.

Low Pressure

The low-pressure switch shall be a normally closed (NC)
switch that monitors the systems refrigerant pressure.

The input shall be checked 5 seconds before compressor
start up and then ignored for the first 2 minutes after the
compressor output (BO-2) is enabled. If the switch is open
continuously for 30 seconds during compressor operation
the compressor output (BO-2) will be disabled. The
compressor will not restart until the compressor short cycle
time delay has been satisfied.

Alarm Outputs

The alarm output will be enabled when the control is in
the lockout mode and will be disabled when the lockout is
reset.

Test Mode

By holding the ESC and down arrow keys on the MUI for 5
seconds will put the control into test mode. In test mode
the random start delay and the compressor fixed on delay
time will both be shortened to 5 seconds and the reversing
valve will be allowed to cycle without shutting down the
compressor. If an MUl is connected to the control LED 8 will
flash and the words “Test Mode Enabled” will be shown on
the LCD display when the control is in test mode. Test mode
will be disabled after a power cycle, 30 minute timeout, or
by holding the ESC and Up arrow keys on the MUI.

Sequence of Operation
Power Fail Restart

When the controller is first powered up, the outputs will

be disabled for a random start delay. The delay is provided
to prevent simultaneous starting of multiple heat pumps.
Once the timer expires, the controller will operate normally.

Random Start Delay

This delay will be used after every power failure, as well as
the first time the compressor is started after the control
exits the unoccupied mode or the emergency shutdown
mode. The delay should not be less than 1 second and not
longer than 120 seconds. If the control is in test mode the
random start delay will be shortened to 5 seconds.

Compressor Minimum On Delay

The compressor minimum on delay will ensure that the
compressor output is enabled for a minimum of two (2)
minutes each time the compressor output is enabled. This
will apply in every instance except in the event the high
pressure switch is tripped or emergency shutdown then the
compressor output will be disabled immediately.

Compressor Minimum Off Delay Time

The compressor minimum time delay will ensure that the
compressor output will not be enabled for a minimum

of five (5) minutes after it is disabled. This allows for

the system refrigerant pressures to equalize after the
compressor is disabled.

Heating Cycle

The control will run the unit in heating mode when there is
no command on the O/B terminal on the terminal board.

Cooling Cycle

The control will run the unit in cooling mode when there is
a command on the O/B terminal on the terminal board.

MUI Alarm History Reporting

If a fault occurs the fault will be recorded in history for
display on the medium user interface in the History Menu.
Each fault type will be displayed in the history menu with

a number between O and 3. A reading of 3+ will mean that
fault has occurred more than three times in the past. The
history menu can be cleared with a power cycle only. Alarm
date and time are not included in the history.
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Inputs and Outputs Configuration Control Accessories
Field Selectable Options » A99 Sensor
Load and Source Freeze Detection Setpoint e MUI (LCD User interface) for diagnostics and
The freeze detection setpoint input allows you to commissioning
adjust the freeze detection setpoint for either the * MUIK3 - Panel Mount, Portable
load or source sides of the heat pump. When the * MUIK4 - Wall Mount

jumper is installed on BI-5 the load freeze detection
setpoint is factory set for -1.1°C. When the jumper on
BI-5 is removed the load freeze detection setpoint will
be -9.4°C. When the jumper is installed on BI-4 the
source freeze detection setpoint is factory set for -1.1°C.
When the jumper on BI-4 is removed the source freeze
detection setpoint will be -9.4°C. NOTE: Piping circuit
must be antifreeze protected to the set levels or the
warranty will be voided.

Accessory Output

The Accessory Outputs will be energized 90 seconds
prior to the compressor output being energized. When
the compressor output is turned off the accessory
outputs will be deactivated immediately. The outputs
are selectable for normally open or normally closed
operation through the Medium User Interface or through
the Building Automation System.
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Envision Application Notes

The Closed Loop Heat Pump Concept

The basic principle of a water source heat pump is the
transfer of heat into water from the space during cooling,
or the transfer of heat from water into the space during
heating. Extremely high levels of energy efficiency are
achieved as electricity is used only to move heat, not to
produce it. Using a typical WaterFurnace Envision Series,
one unit of electricity will move four to five units of heat.

When multiple water source heat pumps are combined

on a common circulating loop, the ultimate in energy
efficiency is created: The WaterFurnace units on cooling
mode are adding heat to the loop which the units in
heating mode can absorb, thus removing heat from the
area where cooling is needed, recovering and redistributing
that heat for possible utilization elsewhere in the system. In
modern commercial structures, this characteristic of heat
recovery from core area heat generated by lighting, office
equipment, computers, solar radiation, people or other
sources, is an important factor in the high efficiency and
low operating costs of WaterFurnace closed source heat
pump systems.

Return Water

1 1
Envision Envision
Unit Unit
| I | I
1 1
Heater/ Envision Envision
Rejector Unit Unit
| I | —
1 1
Envision Envision
Unit Unit
| I | —
Pumps
Supply Water

In the event that a building's net heating and cooling
requirements create loop temperature extremes, Envision
Series units have the extended range capacity and
versatility to maintain a comfortable environment for

all building areas. Excess heat can be stored for later
utilization or be added or removed in one of three ways; by
ground-source heat exchanger loops: plate heat exchangers
connected to other water sources, or conventional cooler/
boiler configurations. Your WaterFurnace representative
has the expertise and computer software to assist in
determining optimum system type for specific applications.

The Closed Loop Advantage

A properly applied water source heat pump system offers
many advantages over other systems. First costs are

low because units can be added to the loop on an "as
needed basis"- perfect for speculative buildings. Installed
costs are low since units are self-contained and can be
located adjacent to the occupied space, requiring minimal
ductwork. Maintenance can be done on individual units
without system shut-down. Conditions remain comfortable
since each unit operates separately, allowing cooling in
one area and heating in another. Tenant spaces can be
finished and added as needed. Power billing to tenants

is also convenient since each unit can be individually
metered: each pays for what each uses. Nighttime and/or
weekend uses of certain areas are possible without heating
or cooling the entire facility. A decentralized system also
means if one unit should fault, the rest of the system will
continue to operate normally, as well as eliminating air
cross-contamination problems and expensive high pressure
duct systems requiring an inefficient electric resistance
reheat mode.

The Envision Approach

There are a number of proven choices in the type of
Envision Series system which would be best for any given
application. Most often considered are:

Vertical - Closed Loop/Ground Source

» Closed Loop/Ground-Source Systems utilize the stable
temperatures of the earth to maintain proper water source
temperatures (via vertical or horizontal closed loop heat
exchangers) for Envision Series extended range heat
pump system. Sizes range from a single unit through many
hundreds of units. When net cooling requirements cause
closed loop water temperatures to rise, heat is dissipated
into the cooler earth through buried high strength plastic
pipe "heat exchangers.” Conversely if net space heating
demands cause loop heat absorption beyond that heat
recovered from building core areas, the loop temperature
will fall causing heat to be extracted from the earth. Due to
the extended loop temperatures, AHRI/ISO 13256-1 Ground
Loop Heat Pumps are required for this application.
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Because auxiliary equipment such as a fossil fuel boiler Plate Heat Exchanger - Closed Loop/Ground Water
and cooling tower are not required to maintain the loop
temperature, operating and maintenance costs are very low.
Ground-source systems are most applicable in residential
and light commercial buildings where both heating and
cooling are desired, and on larger envelope dominated
structures where core heat recovery will not meet overall
heating loads. Both vertical and horizontally installed
closed-loops can be used. The land space required for the
"heat exchangers” is 2.7-6.8 m2/kW on vertical (drilled)
installations and 20.4-40.8 m%/kW for horizontal (trenched)
installations. Closed loop heat exchangers can be located
under parking areas or even under the building itself.

On large multi-unit systems, sizing the closed loop heat
exchanger to meet only the net heating loads and assisting
in the summer with a closed circuit cooling tower may be

the most cost effective choice. » Closed Loop/Ground Water Plate Heat Exchanger
Systems utilize lake, ocean, well water or other water
Surface Water - Closed Loop/Ground Source sources to maintain closed loop water temperatures in

multi-unit Envision systems. A plate frame heal exchanger
isolates the units from any contaminating effects of the
water source, and allows periodic cleaning of the heat
exchanger during off peak hours.

Operation and benefits are similar to those for ground-
source systems. Due to the extended loop temperatures,
BS EN 14511-2 Ground Loop Heat Pumps are required

for this application. Closed loop plate heat exchanger
systems are applicable in commercial, marine, or industrial
structures where the many benefits of a water source heat
pump system are desired, regardless of whether the load is
heating or cooling dominated.

* Closed Loop/Ground-Source Surface Water Systems
also utilize the stable temperatures of Surface Water to
maintain proper water source temperatures for Envision
Series extended range heat pump systems. These systems
have all of the advantages of horizontal and vertical closed
loop systems. Due to the extended loop temperatures, BS
EN 14511-2 Ground Water or Ground Loop Heat Pumps are
required for this application.

In cooling dominated structures, the ground-source surface
water systems can be very cost effective especially where
local building codes require water retention ponds for short
term storage of surface run-off. Sizing requirements for

the surface water is a minimum of 13.6 m%/kW of surface
area at a minimum depth of 2.4 m. WaterFumace should be
contacted when designs for heating dominated structures
are required.
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Cooler/Boiler - Closed Loop « Closed Loop /Cooler-Boiler Systems utilize a closed heat
s recovering loop with multiple water source heat pumps

in the more conventional manner. Typically a boiler is
employed to maintain closed loop temperatures above
15.6°C and a cooling tower to maintain loop temperatures
below 32.2°C. These systems are applicable in medium

to large buildings regardless of whether the load is
heating or cooling dominated. Due to the moderate loop
temperatures, BS EN 14511-2 Water Loop Heat Pumps are
required for this application.
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Heating with hot water is versatile because there are many
ways of distributing the heat through the building. The
options range from heavy cast iron radiators seen in older
buildings to modern, baseboard-style convection radiation,
and from invisible radiant floor heating to forced air
systems using fan coil units.

The various distribution systems have all been used
successfully with a geothermal heat pump system. When
designing or retrofitting an existing hydronic heating
system, however, the water temperature produced by the
heat pump is a major consideration.

In general, heat pumps are not designed to produce water
above 54°C. The efficiency decreases as the temperature
difference (AT) between the heat load (generally the earth
loop) and the supply water (to the distribution system)
increases. Figure 1 illustrates the effect of source and load
temperatures on the system. The heating capacity of the heat
pump also decreases as the temperature difference increases.

When using the various types of hydronic heat distribution
systems, the temperature limits of the geothermal system
must be considered. In new construction, the distribution
system can easily be designed with the temperature limits in
mind. In retrofits, care must be taken to address the operating
temperature limits of the existing distribution system.

Figure 1: As the AT increases, the Coefficient of
Performance (COP) decreases. When the system produces
54°C water from a 0°C earth loop, the AT is 30°C, and the
COP is approximately 2.5. If the system is producing water
at 30°C, the AT is 15°C and the COP rises to about 3.8, an
increase of over 50%.
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Baseboard Radiation

In existing systems, baseboard radiation is typically
designed to operate with 70° to 115°F water or steam.
Baseboard units are typically copper pipe with aluminum
fins along the length of the pipe, as shown in Figure 2. A
decorative cover is normally fitted over the fin tube.

The operation of a baseboard radiation system depends on
setting up a convection current in the room: air is warmed
by the fin tube, rises and is displaced by cool air.

The heating capacity of a baseboard system is a factor of
the area of copper tube and fins exposed to the air and
the temperature difference between the air and the fin
tube. The velocity and volume of water flowing through
the baseboard affects the temperature of the copper and
fins. Baseboard units are normally rated in heat output/
length of baseboard at a standard water temperature and
flow. Manufacturers can provide charts which will give the
capacities at temperatures and flows below the standard.
Figure 3 shows approximate heating capacities for fin tube
radiation using water from 38°C to 54°C water.

Baseboards are available using two or three fin tubes tiered
above one another in the same cabinet. With the additional
surface area, the air can be heated enough to set up a
convection current with water temperatures as low as 43°C
to 54°C (see Figure 3).

It is important to ensure that the heat output of the system is
adequate to meet the heat loss of the room or building at the
temperatures the geothermal system is capable of producing.

Baseboard radiation is limited to space heating. Cooling is
typically provided by a separate, forced air distribution system.

Figure 2: Baseboard radiators are typically constructed of
copper tube with closely spaced aluminum fins attached

to provide more surface area to dissipate heat. Some of

the factors affecting the amount of heat given off by fin
tube radiators are the water temperature, water velocity, air
temperature, and fin spacing and size.

Aluminum Fins
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N
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The heating capacity (kW/linear meter) of baseboard
radiators drop as the water temperature is reduced. The
heating capacity of most baseboard radiators is rated using
93°C water, 18°C air temperature. Listed in Figure 3 is the
range of heating capacities of baseboard radiators at the
standard temperatures and the range of capacities when
the temperatures are reduced to the operating range of

a heat pump system. Some of the factors that effect the
capacity of a radiator are:

e Size of the fins - range from 7 cm x 7.6 cn to 10 cm x 10 cm
* Finspacing - 7232 mto 14.63 m

* Diameter of copper tube - range from 2 cmto 5 cm

* Fin material - aluminum or steel

« Configuration and height of the enclosure

* Height unit is mounted from the floor

* Water flow through the radiator

Generally, the smaller fins with fewer fins/foot will have
lower heating capacity. Larger copper tube diameter and
aluminum fins will have a higher capacity. Higher water flow
will increase capacity. Adding a second fin tube to the same
enclosure will increase the capacity by 50 to 60%. Adding
two fin tubes will increase the capacity by 75 to 80%.

Figure 3: Heating output per linear foot

Average Entering Air Temperatures
Water Temp. 55°F 65°F 70°F
110°F 190-380 160-320 150-300
120°F 240-480 205-410 195-390
130°F 295-590 265-532 245-490

Cast Iron Radiation

Retrofit applications for hydronic/geothermal heat pump
systems are often required to work with existing cast iron
radiators or their replacements (see Figure 4). Typically,
cast iron radiator systems operate with water temperatures
of 52°C to 70°C.

These temperatures are higher than geothermal water-
to-water heat pumps are capable of providing. Cast iron
radiators can work with geothermal systems, provided the
heat output of the radiators will meet the maximum heat
loss of the building at the lower temperatures.

If the insulation of the building has been upgraded since
the original installation, it is possible that the lower
temperatures will be able to meet the reduced heat loss of
the building.
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Figure 4: Baseboard System
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Radiant Floor Heating

Radiant floor heating has been the system of choice in
many parts of Europe for some time. Manufacturers have
developed tubing designed for installation in concrete
floors and raised wood floors.

Floor heating systems have several benefits in residential,
commercial and industrial heating applications. In a
building with a radiant floor heating system, the entire floor
acts as a heat source for the room. People feel comfortable
with lower air temperatures if their feet are warm. Typically
the space will feel comfortable with air temperatures as low
as 18°C. Since the heat loss of a building is directly related
to the temperature difference (AT) between the inside and
outside, a lower AT means the heat loss is lower.

Air temperatures in a room with a forced air heating system
tend to be warmer nearer to the ceiling than the floor (see
Figure 5). The hot air rises and creates a greater pressure
imbalance between the inside and outside. The infiltration
increases, resulting in a higher heat loss. Air temperatures
in a room with radiant floor heating tend to be warmer at
the floor than the ceiling, helping to cut down on infiltration
in the building. The energy savings in a building with
radiant floor heating can range from 10 to 20%.

Figure 5: Temperature Comparison
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Envision Application Notes cont.

A floor heat system can be designed to heat a building with
water temperatures as low as 30°C.

Figure 1 shows how a geothermal system operates more
efficiently with a lower AT between the source and the load.
With only a 15°C temperature difference, a geothermal heat
pump will operate at COPs over 4, about 20% higher than a
forced air geothermal system in the same installation.

Some of the factors affecting the heating capacity of a
floor heating system are as follows:

* The type of finish flooring

* The spacing of the pipe

* The water flow through the pipe

¢ The temperature of the supply water

¢ The floor material (wood, concrete or poured Gypcrete™)
¢ Insulation value under the floor

e The piping layout

The spacing of the pipe in residential applications can
vary from 10 cm to 30 cm If the spacing is too large, the
temperature of the floor can vary noticeably. In industrial
applications, variation in the floor temperature is not as
important, and the spacing is related directly to the heat
output required.

Radiant floor heating systems work well with geothermal
heat pump systems. For efficient operation, the system
must be designed with the lowest possible water
temperatures.

There are some drawbacks with a radiant floor heating
system. Air conditioning is only possible by adding a
second system using forced air. This can add substantial
cost to an installation where air conditioning is also needed.
A separate air handling system is needed to clean the air or
to introduce fresh air.

Industrial buildings, especially those with high ceilings and
large overhead doors, have an advantage with a radiant
floor heating system. Heat is stored in the concrete floor,
and when a door is opened, the stored heat is immediately
released to the space. The larger the AT between the air in
the space and the floor, the quicker the floor releases its
heat to the space.

Maintenance garages benefit from radiant floor heating
systems. Cold vehicles brought into the garage are warmed
from underneath. The snow melts off the vehicle and dries
much more quickly than when heated from above.
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Fan Coil Units and Air Handlers

Fan coil units, air handlers, force flow units, etc. are all
basically a hot water radiator or coil (usually copper piping
with aluminum fins) with a fan or blower to move the

air over the coil (see Figure 6). The term “fan coil units”
typically applies to smaller units that are installed in the
zone or area in which heating (or cooling) is needed. They
are available in many different configurations, sizes and
capacities. Fan coil units are designed to be connected to
a ductwork system and can be used to replace a forced air
furnace. Other units are designed for use without ductwork
and are mounted in a suspended ceiling space with only

a grill showing in place of a ceiling tile. Some can be
mounted on a wall under a window, projecting 20 cm to

25 cm into the room or even flush to the wall surface,
mounted between wall studs. Some are available with

or without finished, decorative cabinets. For industrial
applications, inexpensive “unit heaters” are available, with
only a coil and an axial fan. Fan coil units and unit heaters
are normally available with air handling capacities of 94 L/s
to 944 L/s.

The term “air handler” normally applies to larger units,
mounted in mechanical rooms, mechanical crawl spaces
or rooftops. They typically have an air handling capacity
of over 944 L /s and are available for capacities of up to
23,600 L/s. Air handlers are typically built for a specific
installation and are available with many different types of
heating and cooling coils. They can include additional coils
for heating make-up air, dehumidification and exhaust air
heat recovery.

Fan coils and air handlers typically have one or two coils
and a blower. Air is heated by hot water circulated through
the hot water coil. Chilled water is circulated through the
coil if air conditioning is needed. Blowers can be provided
to fit various applications, with or without duct-work.

Unit heaters typically use axial fans in applications where
ductwork is not needed.

Fan coil units and air handlers are used in many different
applications. They have been used to heat buildings

using water temperatures as low as 30°C to 38°C. New
systems can be designed to operate very efficiently with a
geothermal system.
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Envision Application Notes cont.

Figure 6: Fan Coils
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Cooling with a Hydronic System

Cooling a building with an existing radiant hydronic heating
system can be a challenge. If baseboard, cast iron radiators
or a radiant floor heating system is cooled lower than the
dew point, condensation will form on the floor or drip off
the radiators.

There is generally minimal or no ductwork for ventilation

in existing buildings with radiant hydronic heat. Typically,
cooling is provided with separate units where it is needed.
This is often done using through-the-wall or window air
conditioners, ductless split air conditioning units, or rooftop
units.

A water-to-water heat pump system can provide water to
ducted or unducted fan coil units. The system can provide
chilled water to cool the building, as well as hot water for
the heating system when needed.

A limited amount of cooling can be done by circulating
chilled water through the piping in the floor. This can be
effective in buildings with high solar loads or lighting

loads, where much of the heat gain is radiant heat being
absorbed by the floor. Cooling fresh air used for ventilation
as it is brought into the building, using a chilled water coil,
can sometimes provide the additional cooling needed. Care
must be taken to avoid cooling the floor below the dew
point because condensation may form on the floor.

Buildings with fan coil units and air handlers can generally
be easily retrofitted for cooling. Often it is simply a matter
of adding a cooling coil to the existing air handlers and
fan coil units. Water-to-water heat pumps can provide hot
water for the heating coils as well as chilled water for the
air conditioning.
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Controls

The control of a mechanical system determines how

it functions. For the building to work efficiently and
comfortably, the building owner or manager must
understand what the system is doing and how to control it.

As Figure 1 shows, the efficiency of a heat pump is a factor
of the difference in temperature between the source and
the load. The heat loss or heat gain of a building varies with
the weather and the use of the building. As the outdoor
temperature decreases, the heat loss of the building
increases. When the ventilation system is started up,

the heating or cooling loads increase. As the occupancy
increases, lighting or the solar gain increases, and the
cooling load increases. At times the building may require
virtually no heating or cooling.

With hydronic heating and cooling distribution equipment,
whether it is baseboard radiation, fan coil units or

radiant floor heating, the output of the equipment is
directly related to the temperature and velocity of the
water flowing through it. Baseboard radiation puts out
approximately 50% less heat with 48°C water than with
54°C water. The same is true with fan coil units and radiant
floor heating.

If a system is designed to meet the maximum heat loss of

a building with 54°C water, it follows that if the heat loss

is 50% lower when the outdoor temperature is higher and
the building has high internal gains because of lighting and
occupancy, the lower heat loss can be met with 48°C water.
This greatly increases the COP of the heat pumps.

The same control strategy is equally effective in cooling.
During peak loads, water chilled to 5°C may be needed,;
at other times 13°C water will provide adequate cooling.
Significant increases in the EER can be achieved. Latent
loads must always be considered when using warmer water.



NSKW SPECIFICATION CATALOG

Dimensional Data
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NOTE: Plastic front panel extends 3.56 cm beyond front of cabinet. 6/18/09
Overall Cabinet Water Connections IilectrlcaIKKnockouts
1/2in. | 3/4in. | 3/4in.
Model A B ¢ D E F G H ! cond cond cond
Load Load | Source | Source HWG Load | Source | HWG Low Ext Power
Depth | Height | Width | Liquid | Liquid | Liquid | Liquid | HWG In out Water | Water | Water Voltage| Pum SuoDpl
In out In out FPT_| FPT | FPT 9 p_| Supply
06 cm. | 597 66.3 49.5 254 56.4 254 56.4 - - 254 mm | 254 mm - 40.6 36.1 36.1
08 cm. | 787 66.5 55.9 5.3 49.8 5.3 49.8 60.7 60.7 |254mm |254mm | 127mm | 434 376 43.4
12 cm. 78.7 66.5 55.9 5.6 52.3 5.6 52.3 60.7 60.7 3.8 mm | 318 mm [ 127 mm 43.4 376 43.4
17 cm. 78.7 66.5 55.9 6.1 58.4 6.1 58.4 52.3 52.3 1 31.8mm | 31.8mm | 127mm | 43.4 376 43.4
Water Connections Electrical Knockouts
M N o P Q R S T U \' w X Y 4
Model Load Ifoaf’ Source S‘.’urse HWG Power Low Side Side Ext Ext Power | Power
Liquid In Liquid Liquid In Liquid | HWG In Out Supply | Voltage Power Power Pump Pump | Supply | Supply
Out Out Supply | Supply
06 cm. 6.1 6.1 6.1 6.1 - - 8.9 74 37.8 6.6 5.3 4.4 74 10.4
08 cm. 41 7.0 7.0 41 5.1 4.6 12.2 12.2 43.4 7.0 37.8 12.2 12.2 43.4
12 cm. 4.6 9.1 91 4.6 53 4.6 12.2 12.2 43.4 71 37.8 12.2 12.2 43.4
17 cm. 4.6 10.2 10.2 4.6 10.7 3.6 12.2 12.2 43.4 YAl 37.8 12.2 12.2 43.4
NOTE: Plastic front panel extends 3.56 cm beyond front of cabinet. 8/6/10
Model 06 08 12 17
Compressor (1 each) Scroll
Factory Charge R-410A, kg 1.64 2.32 1.93 312
Coax & Piping Water Volume - gal [1]* 0.89 [3.38] 1.0 [3.94] 5.25 1.6 [6.13]
Weight - Operating, kg 102.1 131.5 147.4 156.5
Weight - Packaged, kg 112.0 138.3 154.2 163.3
NOTE: * Source or load side only. 9/26/M
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Electrical Data

Rated Voltage Compressor Load Source Tot_al M_in Max
Model Voltage Min/Max | mcc RLA LRA LRA* P:&p P:&p gfﬁ Ac«:rl\::: ::sc%
220-240/50/1 198/264 17.0 10.9 58.0 20.0 1.5 4.5 16.9 19.6 30
o8 380-420/50/3 | 342/462 7.0 4.5 26.0 - - - 4.5 5.6 10
220-240/50/1 198/264 27.0 17.3 97.0 34.0 1.5 4.5 23.3 27.6 40
o8 380-420/50/3 | 342/462 10.0 6.4 45.0 - - - 6.4 8.0 10
220-240/50/1 198/264 31.5 20.2 126.0 44.0 1.5 4.5 26.2 31.2 50
12 380-420/50/3 | 342/462 121 7.8 51.5 - - - 7.8 9.8 15
220-240/50/1 198/264 45.0 29.0 130.0 46.0 1.5 4.5 35.0 42.3 70
v 380-420/50/3 | 342/462 19.0 12.2 87.0 - - - 12.2 15.3 25
NOTES: *LRA with optional IntelliStart installed 9/26/11

Type D MCB recommended

Antifreeze Correction

Catalog performance can be corrected for antifreeze use. Please use the following table and note the example given.

Antifreeze Type Antifreeze % Heating Cooling Pressure
by wt Load Source Load Source Drop
EWT - °C 26.7 -1.1 10.0 32.2 -1.1
Water 0 1.000 1.000 1.000 1.000 1.000
10 0.990 0.973 0.976 0.991 1.075
20 0.978 0.943 0.947 0.979 1163
Ethylene Glycol 30 0.964 0.917 0.921 0.965 1.225
40 0.953 0.890 0.897 0.955 1.324
50 0.942 0.865 0.872 0.943 1.419
10 0.981 0.958 0.959 0.981 1130
20 0.967 0.913 0.921 0.969 1.270
Propylene Glycol 30 0.946 0.854 0.869 0.950 1.433
40 0.932 0.813 0.834 0.937 1.614
50 0.915 0.770 0.796 0.922 1.816
10 0.986 0.927 0.945 0.991 1.242
20 0.967 0.887 0.906 0.972 1.343
Ethanol 30 0.944 0.856 0.869 0.947 1.383
40 0.926 0.815 0.830 0.930 1.523
50 0.907 0.779 0.795 0.91 1.639
10 0.985 0.957 0.962 0.986 1127
20 0.969 0.924 0.929 0.970 1197
Methanol 30 0.950 0.895 0.897 0.951 1.235
40 0.935 0.863 0.866 0.936 1.323
50 0.919 0.833 0.836 0.920 1.399

WARNING: Gray area represents antifreeze concentrations greater than 35% by weight and should
be avoided due to the extreme performance penalty they represent.
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Pressure Drop

Model s Pressure Drop (kPa)

0°C 15°C 25°C 35°C 50°C

0.25 6.2 4.8 41 3.4 2.8

0.35 13.8 13.1 12.4 n7 10.3

oe 0.45 221 20.7 20.0 19.3 17.9
0.55 30.3 29.0 27.6 26.2 25.5

0.30 6.2 4] 3.9 3.7 3.4

0.45 15.9 141 13.4 12.8 121

o8 0.65 25.5 241 23.0 21.9 20.7
0.80 34.5 32.4 30.3 29.0 27.6

0.50 n7z 9.7 9.4 9.2 9.0

0.75 24.8 23.4 22.0 20.5 19.0

2 1.00 38.6 37.2 345 317 29.0
1.20 57.2 55.8 52.4 49.6 46.9

0.60 221 20.7 19.5 18.3 17.2

0.90 37.9 36.5 35.2 33.5 321

v 1.20 545 52.4 50.3 48.7 46.9
1.50 79.3 77.9 75.8 74.5 72.4

NOTE: Temperatures are Entering Water Temperatures 2/14/12

Reference Calculations

Heating Calculations: Cooling Calculations:
HE HR
= - = S
LWT = EWT Lsx 42 LWT = EWT /s x 4.2°

NOTE: * When using water. Use 4.1 for 15% methanol/water
or Environol solution.

Notes to Performance Data Tables

The following notes apply to all performance data tables:

» Three flow rates are shown for each unit. The lowest flow rate shown is used for geothermal open loop/well water
systems with a minimum of 10°C EST. The middle flow rate shown is the minimum geothermal closed loop flow rate.
The highest flow rate shown is optimum for geothermal closed loop systems and the suggested flow rate for boiler/
tower applications.

¢ Entering water temperatures below 5°C assumes 15% antifreeze solution.

* Interpolation between ELT, EST, and L/s data is permissible.

* Operation in the gray areas is not recommended.
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NSKWO06 - Performance Data

Heating
Source Load Flow - 0.25 L/s Load Flow - 0.35 L/s Load Flow - 0.45 L/s
EST | Flow | ELT | LLT HC |Power| HE cop LST | LLT HC |[Power| HE cop LST | LLT HC |[Power| HE cop LST
°C L/s e e kW | kW | kW 2 e kW | kW | kW e e kW | kW | kW °C
15 205 | 573 | 1.28 | 445 | 449 | -42 | 189 | 574 | 125 | 449 | 458 | -43 | 180 | 576 | 1.23 | 452 | 467 | -4.3
0.25 25 | 30.3 | 554 | 1.50 | 404 | 370 | -3.8 | 288 | 555 | 1.47 | 408 | 3.78 | -3.9 | 279 | 556 | 1.44 | 412 | 386 | -3.9
40 450 | 525 | 1.82 | 342 | 287 | -3.3 | 43.6 | 5.26 1.79 347 | 294 | -3.3 | 428 | 5.27 1.76 3.52 | 3.00 | -3.3
50 | 54.8 | 5.05 | 2.04 | 301 | 247 | -2.9 | 534 | 5.06 | 2.00 | 3.06 | 2.53 | -2.9 | 52.7 | 5.08 | 1.97 311 | 258 | -3.0
15 20.7 | 595 | 129 | 466 | 463 | -3.2 | 191 | 596 | 1.26 | 470 | 472 | -32 | 182 | 598 | 124 | 474 | 482 | -3.2
o 0.35 25 | 305|572 | 151 | 422 | 380 | -29 | 289 | 574 | 148 | 426 | 388 | -29 | 280 | 575 | 145 | 430 | 3.96 | -2.9
40 451 | 539 | 1.84 | 355 | 293 | -2.4 | 437 | 540 | 1.80 | 3.60 | 3.00 | -2.4 | 429 | 541 | 1.77 | 365 | 3.06 | -2.5
50 549 | 516 | 2.06 31 2.51 -2.1 53.5 518 | 2.02 3.16 2.57 -2.1 52.7 519 1.98 3.21 262 | -2.2
15 209 | 617 | 129 | 488 | 477 | -26 | 192 | 618 | 1.27 | 491 | 486 | -2.6 | 183 | 6.20 | 1.25 | 4.95 | 4.96 | -2.6
0.45 25 | 306 | 591 | 152 | 440 | 390 | -2.3 | 29.0 | 593 | 1.49 | 444 | 398 | -2.3 | 281 | 594 | 1.46 | 448 | 407 | -2.4
40 453 | 553 | 1.85 | 3.68 | 2.99 -1.9 438 | 5.54 1.81 373 | 306 | -20 | 429 | 5.56 | 1.78 3.78 312 -2.0
50 | 55.0 | 527 | 207 | 3.20 | 255 | -1.7 | 536 | 529 | 203 | 326 | 260 | -1.7 | 52.8 | 5.30 | 1.99 | 3.31 | 2.66 | -1.8
15 221 7.28 1.39 | 5.89 | 5.25 4.3 20.1 7.29 1.35 | 5.94 | 5.41 4.2 19.0 7.31 1.31 6.00 | 5.57 41
0.25 25 319 | 710 | 159 | 551 | 446 | 46 | 300 | 712 | 1.55 | 557 | 459 | 46 | 289 | 714 | 151 | 563 | 472 | 45
40 | 46.7 | 6.84 | 191 | 494 | 359 | 52 | 448 | 6.86 | 1.86 | 5.00 | 3.69 5.1 437 | 6.88 | 1.81 | 5.07 | 3.81 5.1
50 | 56.5 | 6.67 | 212 | 455 | 315 56 | 547 | 669 | 206 | 463 | 325 | 55 | 536 | 6.70 | 200 | 470 | 3.34 | 5.4
15 224 | 756 | 1.40 | 616 | 542 | 57 | 203 | 757 | 1.36 | 6.22 | 557 | 5.7 191 | 759 | 1.32 | 6.27 | 574 | 5.6
10 0.35 25 322 | 734 | 1.60 | 574 | 458 | 6.0 | 301 | 736 | 1.56 | 5.80 | 4.71 6.0 | 290 | 738 | 1.52 | 586 | 485 | 59
40 | 469 | 7.03 | 1.92 511 | 366 | 64 | 449 | 704 | 1.87 | 518 | 377 | 6.4 | 438 | 706 | 1.82 | 524 | 3.88 | 6.3
50 | 566 | 6.81 | 213 | 469 | 320 | 6.7 | 54.8 | 6.83 | 207 | 476 | 330 | 6.7 | 53.7 | 6.85 | 2.02 | 483 | 340 | 6.6
15 226 | 783 | 1.40 | 6.43 | 5.58 6.5 20.5 | 7.85 1.37 | 6.49 | 5.74 6.5 19.3 7.87 1.33 | 6.54 | 5.91 6.5
0.45 25 324 | 759 | 1.62 | 597 | 470 | 6.8 | 30.3 | 760 | 1.57 | 6.03 | 483 | 6.7 291 | 762 | 1.53 | 6.09 | 498 | 6.7
40 | 470 | 721 | 1.93 | 5.28 | 3.73 7. 450 | 723 | 1.88 | 535 | 3.84 71 439 | 725 | 1.83 | 5.42 | 3.96 71
50 | 56.8 | 6.96 | 214 | 482 | 325 | 74 | 549 [ 698 | 209 [ 489 | 335 | 73 | 538 | 700 | 2.03 | 497 | 345 | 7.3
15 236 | 882|144 | 738 | 612 | 12.8 | 21.2 | 884 | 1.40 | 743 | 6.30 | 12.7 | 19.8 | 886 | 1.37 | 749 | 6.49 | 12.7
0.25 25 334|862 | 165 | 697 | 522 | 13.2 31.0 | 8.64 1.61 7.03 | 5.38 13.1 29.7 | 8.66 | 1.56 710 5.54 13.1
40 481 | 832 | 196 | 6.35 | 424 | 13.8 | 458 [ 834 | 191 | 643 | 436 | 13.7 | 445 | 836 | 1.86 | 6.50 | 4.49 | 13.7
50 579 | 812 | 217 | 595 | 3.74 | 142 | 55.7 | 814 | 212 | 6.02 | 3.85 | 141 | 544 | 816 | 2.06 | 610 | 3.96 | 14.0
15 23.9 9.15 1.45 770 6.31 14.6 21.4 9.17 1.41 776 | 649 | 14.6 | 20.0 | 919 1.38 782 | 6.69 | 14.6
20 | 035 25 33.7 | 890 | 166 | 724 | 536 | 150 | 312 | 892 | 1.62 | 731 | 552 | 149 | 29.8 | 895 | 1.57 | 7.37 | 5.68 | 14.9
40 | 483 | 853 | 1.98 | 6.56 | 432 | 15.4 | 46.0 | 856 | 1.93 | 6.63 | 4.44 | 154 | 446 | 858 | 1.87 | 6.70 | 4.58 | 15.3
50 581 | 829 | 219 | 610 | 3.79 | 157 | 558 | 831 | 213 | 618 | 3.90 | 157 | 545 | 833 | 207 | 6.26 | 4.02 | 15.6
15 242 | 948 | 146 [ 802 | 6.49 | 157 | 216 [ 950 | 1.42 | 808 | 6.68 | 156 | 20.2 | 953 | 1.38 | 814 | 6.88 | 156
0.45 25 [ 340 ] 919 | 167 | 752 | 549 | 159 | 314 | 9.21 | 163 | 758 | 566 | 159 | 30.0 | 923 | 1.59 | 765 | 5.83 | 15.9
40 | 485 | 875|199 | 6.76 | 440 | 16.3 | 461 | 877 | 1.94 | 6.83 | 453 | 16.3 | 448 | 879 | 1.89 | 6.91 | 466 | 16.3
50 | 583|846 | 220 | 6.26 | 384 | 16.6 | 559 | 848 | 214 | 6.33 | 3.95 | 16.6 | 54.6 | 850 | 209 | 6.41 | 4.07 | 16.5
15 245 | 9.70 | 1.52 818 | 6.38 | 22.0 | 21.8 9.72 | 1148 | 824 | 6.57 | 22.0 | 20.3 | 9.75 | 1.44 8.31 6.76 | 21.9
0.25 25 343 | 954 | 1.73 | 781 | 552 | 224 | 31.7 | 956 | 1.68 | 788 | 5.69 | 22.3 | 30.2 | 9.58 | 1.64 | 795 | 586 | 22.2
40 .
) Operation not recommended
15 24.8 [10.06| 1.53 | 853 | 657 | 241 | 22.0 [10.09| 149 | 860 | 6.77 | 240 | 20.5 | 1011 | 1.45 | 8.66 | 6.97 | 24.0
30 035 25 346 | 985 | 1.74 8.11 567 | 243 | 319 | 9.88 | 1.69 8.18 583 | 243 | 304 | 990 | 1.65 | 825 | 6.01 | 24.2
40 | 493 | 954 | 205 | 749 | 465 | 248 | 46.7 | 9.56 | 200 | 756 | 4.79 | 24.7 | 452 | 9.58 | 1.94 | 7.64 | 4.93 | 24.7
50 Operation not recommended
15 25.2 [10.43| 154 | 889 | 6.77 | 25.2 | 22.3 [ 10.45| 1.50 | 8.95 | 6.97 | 251 | 20.7 |10.48 | 1.46 | 9.02 | 718 | 251
0.45 25 [ 349 ]1017 | 1.75 | 842 | 581 | 254 | 321 | 1019 | 1.70 | 849 | 598 | 254 | 30.5 [10.22 | 1.66 | 856 | 616 | 25.4
40 | 495 | 978 | 206 | 771 | 474 | 258 | 46.8 | 9.80 | 2.01 | 779 | 488 | 258 | 453 | 9.82 | 1.96 | 787 | 5.02 | 25.7
50 Operation not recommended

2/14/12
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NSKWO06 - Performance Data cont.

Cooling
Source Load Flow - 0.25 L/s Load Flow - 0.35 L/s Load Flow - 0.45 L/s
EST | Flow | ELT | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST
°C L/s 2 2 kW | kW | kW [W/W | @ 2 kW | kW | kW [W/W | @ 2 kW | kW | kW [W/W | 2
10 3.6 6.57 | 0.81 7.39 | 8.07 7.2 5.3 6.78 | 0.82 | 760 | 8.28 7.4 6.2 6.99 | 0.82 7.81 8.49 7.6
0.25 20 1.4 [ 882 | 083|965 |1061| 94 | 137 [ 970 | 0.84 | 9.93 |10.89| 9.7 | 149 | 9.38 | 0.84 |10.22 | 1117 | 10.0
30 19.2 [ 11.06 | 0.85 [ 11.91 |13.05| 1.6 | 22.0 [ 11.42 | 0.85 | 12.27 |13.40| 12.0 | 23.6 | .77 | 0.86 | 12.63 [ 13.74 | 12.3
45 30.9 |14.43| 0.87 | 15.31 [16.54 | 149 | 346 |14.89 | 0.88 | 15.77 [ 16.98 | 154 | 36.7 | 15.36 | 0.88 | 16.24 | 17.42 | 15.8
10 35 [ 666 | 078 | 745 | 850 | 5.2 52 | 687|079 | 766 | 873 | 53 62 [ 709 | 079 | 788 | 896 | 55
o 0.35 20 11.3 {894 | 080|974 | 121 | 6.8 | 13.6 | 9.23 | 0.80 [10.03 | 11.51 7.0 148 | 951 | 0.81 |10.32 | 11.80 | 7.2
30 191 | 122 [ 0.81 [12.03 (1382 | 84 | 219 | 158 | 0.82 [12.39 | 1419 | 86 | 235 [ 11.93 | 0.82 [ 12.75 | 14.55| 8.9
45 | 30.7 | 14.63 | 0.83 [ 15.47 | 1757 | 10.8 | 34.5 | 1510 | 0.84 [15.94 |18.04 | 111 36.6 | 15.57 | 0.84 | 16.41 | 18.50 | 1.4
10 3.4 6.75 | 0.75 7.51 8.98 4.1 51 6.97 | 0.76 | 773 | 9.22 4.2 6.1 718 0.76 | 794 | 9.46 4.3
0.45 20 1.2 | 9.06 | 0.76 | 9.83 | 11.86 | 5.3 135 | 935 | 0.77 | 1012 | 1218 | 55 | 14.8 [ 9.64 | 0.77 [ 10.41 | 1249 | 56
30 18.9 [ 11.37 | 0.78 [ 1215 | 14.66 | 6.6 | 21.8 [ 11.73 | 0.78 | 12.51 | 15.05| 6.8 | 23.4 | 1210 | 0.78 | 12.88 [15.44 | 7.0
45 | 30.5 |14.83| 0.79 [15.63 1870 | 85 | 34.3 | 1531 | 0.80 | 1611 |19.20 | 8.7 | 36.4 | 1578 | 0.80 [ 16.58 | 19.69 | 9.0
10 3.7 6.51 | 1.04 | 755 | 6.23 | 174 5.3 6.71 | 1.05 | 776 | 6.40 | 176 6.2 [6.92] 106 | 798 | 6.56 | 178
0.25 20 1.4 | 886 | 1.07 | 993 [ 828 | 19.7 | 136 | 914 | 1.08 | 10.21 | 850 | 20.0 | 14.9 | 9.42 | 1.08 [10.50| 872 | 20.2
30 190 | 11.20 | 110 |12.30 [10.23 | 22.0 | 21.9 | 11.56 | 110 |12.66 [10.50 | 22.4 | 235 [ .92 | 111 |13.03 |10.77 | 22.7
45 | 30.6 | 14.73 | 113 [15.86|12.99 | 25.5 | 34.4 [15.20 | 114 [16.34|13.34 | 259 | 36.5 | 1567 | 114 | 16.81 | 13.69 | 26.4
10 3.6 6.60 [ 1.00 | 760 | 6.57 | 15.3 5.3 6.81 1.01 782 | 6.74 | 154 6.2 7.02 1.01 8.03 | 6.92 | 15.6
10 0.35 20 11.2 | 898 [ 1.03 [10.00| 875 | 170 | 13.5 | 9.26 | 1.03 [10.30| 898 | 172 | 14.8 | 9.55 | 1.04 [10.59 | 9.21 | 174
30 189 | 11.36 | 1.05 | 12.41 | 10.83 | 18.6 21.8 [ 11.72 | 1.05 [12.78 | 1112 189 | 234 [12.09| 1.06 | 1314 | 1.41 19.2
45 | 30.4 [14.93 | 1.08 [ 16.01 | 13.80 | 21.2 | 34.3 | 15.41 | 1.09 [16.50| 1417 | 215 | 36.4 [15.89 | 1.09 [16.98 | 14.54 | 21.8
10 35 [ 669 ] 096 | 765 | 6.93 | 14.1 52 | 690|097 | 787 | 712 | 14.3 6.1 711 | 0.97 [ 809 | 7.30 | 4.4
0.45 20 1.1 9]0 [ 0.98 |10.08 | 9.26 | 155 | 13.5 | 9.39 | 0.99 [10.38 | 9.50 | 15.6 | 14.8 | 9.68 | 0.99 [10.68 | 9.75 | 15.8
30 18.8 [ 11.52 | 1.00 [12.52 | 11.49 | 16.8 | 21.7 [ 11.88 | 1.01 [12.89 | 11.80 | 170 | 23.4 |12.25 | 1.01 |13.26 [ 1210 | 17.2
45 | 30.2 | 1514 | 1.03 | 16.17 | 14.69 | 18.8 | 341 [15.62 | 1.04 [16.66 | 15.08 | 19.0 | 36.3 | 1610 | 1.04 | 1714 | 15.47 | 19.3
10 4.1 610 | 127 | 736 | 481 | 272 | 56 | 629 | 1.27 | 756 | 494 | 274 | 6.5 | 6.48 | 1.28 | 776 | 5.07 | 276
0.25 20 1.9 | 831 [ 1.30 | 961 | 6.41 [ 29.4 ]| 140 | 857 | 1.30 | 9.88 | 6.58 [ 296 | 152 | 884 | 131 [ 1015 | 6.75 | 29.9
30 19.7 [10.52 | 1.33 | .85 | 7.93 31.6 | 22.4 110.86 | 1.33 | 1219 | 814 319 | 239 | 1119 1.34 | 12.53 | 8.35 | 32.2
45 Operation not recommended
10 40 | 617 | 1.22 | 739 | 5.07 | 251 56 [ 636 122 | 759 | 520 | 253 | 6.4 | 6.56 | 123 | 779 [ 534 | 254
20 035 20 1.8 840 | 124 | 964 | 6.75 | 26.7 | 13.7 | 9.05 | 1.26 | 10.31 7.21 27.2 15.2 | 894 | 1.26 [ 1019 70 271
30 19.6 [10.63| 1.27 [11.90 | 837 | 283 | 21.8 | 1.74 | 1.29 [13.03| 913 | 291 | 23.9 | 11.31 | 1.28 |12.60 | 8.81 | 28.8
45 Operation not recommended
10 39 [ 624 | 117 741 | 534 | 240 | 55 | 644 | 117 7.61 | 548 | 241 64 | 664 | 118 | 782 | 562 | 24.2
0.45 20 1.7 | 849 | 119 | 968 | 713 | 252 | 139 | 876 | 1.20 | 9.96 | 732 | 25.4 | 151 [ 9.03 | 1.20 |10.24 | 750 | 25.5
30 19.5 |10.75| 1.21 11.96 | 8.85 | 26.5 | 22.3 | .09 | 122 | 12.31 | 9.08 | 26.7 | 23.8 | .43 | 1.23 [12.66 | 9.32 | 26.9
45 31.2 | 1432 | 1.25 [15.37 | 11.31 | 28.3 | 34.8 | 14.58 | 1.26 | 15.83 | 11.61 | 28.6 | 36.9 [ 15.03 | 1.26 [16.29 | 11.91 | 28.8
10 47 | 542 | 154 [ 6.97 | 351 | 36.8 6.1 560 | 155 | 715 | 361 | 370 | 6.9 | 577 | 156 | 733 | 3.70 | 372
025 20 12.8 7.39 1.58 | 897 | 469 | 387 | 144 7.97 1.59 | 955 | 5.01 39.3 15.7 7.86 1.59 | 945 | 494 | 39.2
30 )
a5 Operation not recommended
10 46 | 548 | 148 | 6.97 | 3.69 | 34.9 6.1 566 | 149 | 715 [ 379 | 350 | 6.8 | 584 | 1.50 | 733 | 3.89 | 351
30 | 035 20 127 | 749 | 151 | 9.00 | 495 | 36.3 | 144 | 807 | 1.52 | 9.60 | 530 | 36.7 | 157 | 797 | 1.53 | 9.49 | 522 | 36.6
30 )
45 Operation not recommended
10 4.6 555 | 143 | 6.97 | 3.89 | 33.8 6.0 5.72 | 143 716 3.99 | 339 6.8 590 | 144 | 734 | 410 | 34.0
0.45 20 126 | 759 | 145 [ 9.04 | 524 | 349 | 143 | 818 | 146 | 964 | 561 | 352 | 156 | 807 | 1.46 | 9.53 | 552 | 35.2
ig Operation not recommended
10 5.6 [ 450 | 1.88 | 6.38 | 240 | 51.2 6.8 [ 465 | 1.89 | 6.53 | 246 | 514 74 | 479 | 1.89 | 6.68 | 253 | 515
0.25 20 138 [ 634 | 191 [ 825 | 3.33 | 53.0 | 152 [ 6.86 | 1.92 | 878 | 357 | 536 | 16.3 | 6.75 | 1.92 | 867 | 3.51 | 535
30 .
45 Operation not recommended
10 5.6 455 | 1.80 | 6.36 | 2.52 | 494 6.7 4.70 1.81 6.51 | 2.59 | 495 7.4 484 | 1.82 | 6.67 | 2.66 | 49.6
a5 | 035 20 13.7 | 6.41 | 1.83 | 824 | 350 | 50.7 | 152 | 693 | 1.85 | 878 | 3.76 | 511 16.3 | 6.82 | 1.85 | 8.67 | 3.68 | 51.0
ig Operation not recommended
10 55 [460 | 1.73 | 634 | 266 | 484 | 67 | 475 | 174 | 649 | 273 | 485 | 73 | 490 | 1.75 | 6.65 | 2.80 | 48.6
0.45 20 13.7 | 6.48 | 1.76 | 824 | 3.68 | 49.5 | 151 701 | 1.77 | 878 | 3.95 [ 498 | 16.3 | 689 | 1.78 | 8.67 | 3.88 | 49.7
30 .
a5 Operation not recommended
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NSKW SPECIFICATION CATALOG

NSKWO0S8 - Performance Data

Heating
Source Load Flow - 0.30 L/s Load Flow - 0.50 L/s Load Flow - 0.65 L/s
EST | Flow | ELT LLT HC (Power| HE cop LST LLT HC |Power| HE cop LST LLT HC |Power| HE cop LST
°C L/s °C °C kW kW kW °C °C kW kW kW °C °C kW kW kW °C
15 215 | 822 | 1.68 | 6.54 | 488 | -5.2 189 | 825 | 1.65 | 6,60 | 499 | -52 | 180 | 827 | 1.63 | 6.64 | 5.08 | -5.3
035 25 31.3 | 799 | 1.97 | 6.02 | 406 | -4.8 | 28.8 | 8.01 193 | 6.08 | 416 | -4.8 | 279 | 8.03 | 1.90 613 | 423 | -49
40 46.1 763 | 239 | 5.24 | 319 -42 | 436 | 765 | 234 | 531 | 327 | -42 | 428 | 766 | 2.30 | 5.37 | 3.33 | -4.3
50 559 | 739 | 267 | 472 | 277 | -3.7 | 53.5 | 741 261 | 480 | 284 | -3.8 | 52.7 | 742 | 257 | 486 | 2.89 | -3.9
15 218 | 858 | 1.70 | 6.89 | 5.06 | -3.3 19.1 8.61 1.67 | 6.94 | 517 -3.3 182 | 863 | 1.64 | 6.99 | 5.26 | -3.3
o 0.50 25 316 | 8.30 | 1.98 6.31 419 | -3.0 | 29.0 | 832 | 194 | 6.38 | 4.29 | -3.0 281 | 834 | 1.91 6.43 | 4.36 -3.1
40 46.2 | 786 | 241 | 546 | 3.27 | -26 | 438 | 788 | 235 | 553 | 3.35 | -26 | 429 | 790 | 2.32 | 559 | 3.41 -2.7
50 560 | 757 | 269 | 488 | 282 | -2.3 | 536 | 759 | 2.63 | 496 | 289 | -2.4 | 52.8 7.61 259 | 502 [ 294 | -2.4
15 22.0 | 8.86 1.71 715 519 -26 | 19.2 | 888 | 1.67 7.21 530 | -26 | 183 | 890 | 165 | 725 | 5.39 | -2.7
065 25 31.8 | 853 | 199 | 6.54 | 428 | -2.4 291 | 855 | 195 | 6.60 | 4.38 | -2.4 281 | 857 | 192 | 6.65 | 446 | -2.4
40 46.4 | 804 | 242 | 5.62 | 3.32 =21 438 | 8.06 | 2.37 | 569 | 3.40 | -21 43,0 | 808 | 2.33 | 575 | 3.47 -2.1
50 56.1 7.71 2.70 | 5.01 | 2.85 -1.8 537 | 773 | 2.64 | 5.09 | 2.92 -1.9 528 | 775 | 260 | 515 | 298 | -1.9
15 23.5 110.44| 1.83 | 8.62 5.71 3.0 201 [10.47 | 1.77 8.70 | 5.90 2.9 18.9 |10.50 | 1.73 8.76 | 6.05 2.9
0.35 25 33.3 110.25| 210 815 | 4.89 3.4 | 30.0 [10.28 | 2.03 | 8.24 | 5.05 3.3 28.9 [10.30 | 1.99 8.31 518 3.2
40 481 | 995 | 250 | 745 | 3.99 3.9 449 | 998 | 242 | 756 | 412 3.9 43.8 [10.00| 2.37 | 763 | 4.23 3.8
50 579 | 975 | 276 | 6.99 | 3.53 4.3 548 | 9.78 | 268 | 710 | 3.65 4.2 53.7 | 9.80 | 2.62 718 3.74 4.2
15 23.9 |10.90| 1.84 | 9.06 | 5.91 5.6 20.3 [ 10.93 | 1.79 9.15 6.11 5.5 191 [10.96 | 1.75 9.21 | 6.27 5.5
10 0.50 25 33.7 [10.64| 21 8.53 | 5.04 5.8 30.2 |10.67 | 2.05 | 863 | 5.21 5.8 29.0 |10.70| 2.00 | 870 | 5.34 5.8
40 48.3 | 10.25| 2.51 774 | 4.08 6.2 45.0 [10.28 | 2.44 | 7.84 | 4.22 6.2 439 [ 10.31 | 2.38 | 792 | 4.32 6.1
50 58.1 |10.00| 2.78 7.21 3.59 6.5 54,9 [10.02| 2.70 | 7.32 3.71 6.4 53.8 |10.05| 2.64 | 7.41 3.81 6.4
15 241 | 11.25 | 1.85 | 9.39 | 6.07 6.5 20.5 | .28 | 1.80 | 9.48 | 6.27 6.4 19.2 | N.30 | 1.76 | 9.55 | 6.43 6.4
0.65 25 339 11094 | 212 | 882 | 515 6.7 30.4 [10.97 | 2.06 | 891 | 5.33 6.7 291 | .00 | 2.01 | 898 | 5.46 6.6
40 485 (10.48 | 2.53 | 7.96 415 7.0 451 | 10.51 | 2.45 | 8.06 | 4.29 7.0 44,0 110.54 | 240 | 814 | 4.40 6.9
50 58.3 | 1018 | 2.80 | 7.38 | 3.64 7.2 55.0 | 10.21 | 2.71 749 | 3.76 7.2 53.8 |10.23 | 265 | 7.58 | 3.86 7.2
15 25.3 |12.66 | 1.90 | 10.75 | 6.65 1.3 21.2 [1269| 1.85 [10.85| 6.88 | 11.2 19.8 | 12.72 | 1.80 | 10.92 | 7.05 1.1
25 351 11243 | 217 |10.26 | 5.73 1.7 311 | 12.47 | 211 |10.36 | 5.92 1.6 29.7 11249 | 2.06 [10.44 | 6.07 1n.5
030 40 498 | 1210 | 257 | 953 | 470 | 12.3 | 459 | 1213 | 249 | 964 | 486 | 122 | 446 | 1216 | 244 | 9.72 | 499 | 121
50 59.7 | 11.87 | 2.84 | 9.03 | 418 12.7 | 55.8 | 11.91 | 275 | 915 | 432 | 12.6 | 54.5 | 11.93 | 2.69 | 9.24 | 443 | 12.5
15 25.7 [13.20| 192 | 11.28 | 6.89 | 14.5 215 [13.24 | 1.86 | 11.38 | 712 14.4 | 20.0 |13.27 | 1.82 | .45 | 7.30 | 14.4
20 0.50 25 35.5 11290 | 219 |10.72 | 590 | 14.8 31.3 (1294 | 212 [10.82| 610 | 14.7 | 29.9 [ 1297 | 2.07 |10.89 | 6.26 | 14.7
40 50.1 [12.45| 2.59 | 9.86 | 4.81 15.2 46.1 | 12.49 | 2.51 9.98 | 4.97 15.1 44.7 | 1252 | 2.46 [10.06 | 5.10 15.1
50 599 | 1216 | 2.86 | 9.30 | 425 | 155 | 55.9 | 1219 | 2.77 | 9.42 | 4.39 | 15.4 | 54.6 | 1222 | 2.71 9.51 4.51 15.4
15 261 | 13.61 | 1.93 | 11.68 | 7.06 | 15.6 21.7 | 1365 | 1.87 | 11.78 | 7.30 | 15.6 201 |13.68 | 1.83 | 11.85 | 748 | 15.6
065 25 35.8 | 13.25| 220 | 11.05 | 6.03 | 15.9 315 |1 13.29 | 213 116 | 6.23 | 15.8 | 30.0 [ 13.32 | 2.08 | 11.24 | 6.39 | 15.8
40 50.3 [ 12.72 | 261 | 1012 | 488 | 16.2 | 46.2 | 1276 | 253 | 10.23 | 5.05 | 16.2 | 44.8 | 12.79 | 2.47 | 10.32 | 518 16.1
50 60.1 | 12.37 | 2.88 | 9.49 | 4.30 | 16.4 56.1 [12.40| 279 | 9.61 | 444 | 16.4 | 54.7 |12.43 | 2.73 | 9.70 | 4.56 | 16.4
15 26.3 11392 | 201 | 191 | 694 | 20.3 | 21.8 [13.96 | 1.95 | 12.01 | 717 | 20.2 | 20.2 |13.99| 1.90 [12.09| 7.36 | 20.2
0.30 25 36.2 |13.76 | 227 | 11.49 | 6.06 | 20.7 | 31.7 [13.80 | 2.20 | 1.60 | 6.26 | 20.6 | 30.2 | 13.83 | 215 | 11.68 | 6.43 | 20.5
:g Operation not recommended
15 26.8 | 1452 | 2.02 | 1250 718 | 239 | 221 |1456 | 196 | 1260 | 742 | 239 | 205 | 1459 | 192 | 1268 | 7.61 23.8
30 0.50 25 36.6 (1428 | 229 | 1199 | 6.24 | 242 | 32.0 | 14.32 | 222 | 1210 | 6.45 | 241 | 30.4 |14.35| 217 | 1218 | 6.62 | 241
40 51.3 [ 1392 | 2.69 | 11.23 | 518 | 245 | 46.8 [13.96 | 2.61 | 11.35 | 5.35 | 245 | 452 [13.99 | 255 | 11.44 | 549 | 24.4
50 Operation not recommended
15 272 |14.97 | 203 [ 1293 | 7.36 | 251 | 22.3 | 15.01 | 1.97 |13.04 | 7.61 251 | 20.6 |15.04 | 1.93 | 1312 | 7.80 | 251
25 36.9 |14.67 | 2.30 | 1237 | 6.37 | 25.4 | 322 | 14.71 | 223 |12.48 | 6.59 | 25.3 | 305 |14.74 | 218 | 12.56 | 6.76 | 25.3
065 40 516 | 1421 | 270 | N.51 | 526 | 25.7 | 47.0 [1426 | 262 | 11.63 | 544 | 25.6 | 454 | 1429 | 256 | 11.73 | 558 | 25.6
50 Operation not recommended
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NSKWO0S8 - Performance Data cont.

Cooling
Source Load Flow - 0.30 L/s Load Flow - 0.50 L/s Load Flow - 0.65 L/s
EST | Flow | ELT | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST
°C L/s 2 2 kW | kW | kW [W/W | @ 2 kW | kW | kW [W/W | @ 2 kW | kW | kW [W/W | 2
10 1.9 10.02 | 116 1118 | 8.64 9.1 49 |10.39| 117 11.56 | 8.91 9.4 6.0 [10.66]| 117 11.84 | 9.0 9.6
0.30 20 9.0 |1356 | 118 |14.74 | 11.51 | 12.0 | 131 |14.05| 118 | 1524 | 11.86 | 12.4 | 146 [14.42| 119 | 15.61 | 1212 | 12.7
30 161 | 17.09 [ 1.20 [18.29 [14.29 | 14.9 | 21.4 | 1772 | 1.20 [18.92 | 14.73 | 15.4 | 23.2 [ 1818 | 1.21 [19.39 | 15.05 | 15.8
45 26.8 | 22.39| 1.22 |23.62] 18.31 | 19.2 33.7 | 23.21 | 1.23 [24.44]118.87 [ 19.9 36.] [23.82] 1.24 |25.06]19.29 | 20.4
10 1.7 1018 [ 111 | 11.29 | 918 5.5 49 |1055[ 112 | .67 | 946 | 57 59 |10.83| 112 [ 1195 | 967 | 58
o 050 20 8.8 |13.77 | 112 114.90 | 12.26 7.3 13.0 |14.28 | 113 15.41 | 12.63 7.5 14.5 [14.65| 113 |15.79 | 12.91 7.7
30 159 [17.36 | 114 [1850|1526 | 9.0 | 21.2 [18.00| 114 [ 1914 | 1573 | 9.3 231 |18.47 | 115 |19.62 |16.07 | 9.6
45 | 26.5 | 22.75] 116 [23.91]19.62 | 1.7 | 33.5 [23.58| 117 [24.75]|20.22| 121 | 35.9 |24.20| 117 [25.37|20.66| 12.4
10 1.6 [10.30| 1.07 | 11.37 | 9.62 4.3 4.8 110.68| 1.08 | 11.75 [ 9.91 4.4 59 11096 1.08 [12.04 [ 1013 4.5
0.65 20 8.7 [13.93] 1.08 [15.02|12.87 | 56 | 13.0 [14.44| 1.09 [ 1553 |13.26 | 58 | 14.4 |14.82 | 1.09 |15.92 [13.56 | 6.0
30 15.7 | 1757 | 1.09 [18.66 |16.05| 7.0 211 [ 1821 | 110 [ 1931|1654 | 72 | 23.0 |1869| 111 [19.79 (1691 | 74
45 | 26.3 [23.02] 111 [ 24313 |20.70| 91 33.4 |23.86| 112 [24.97] 21.33 | 9.4 | 35.8 |24.49| 112 | 25.61[21.80| 9.6
10 1.9 [ 9.92] 149 | 11.41 | 6.67 | 19.3 5.0 [10.29| 150 [ 11.78 | 6.88 | 19.6 | 6.0 |10.56 | 1.50 [12.06 | 7.03 | 19.8
030 20 89 |13.62| 1.52 | 1513 | 8.98 | 22.3 13.1 1411 1.52 [15.64 | 9.26 | 22.7 | 14.6 [14.49| 153 |16.02 | 9.46 | 23.0
30 159 [ 17.31 | 1.54 [18.86 | 11.21 | 253 | 21.2 [ 1794 | 1.55 [19.50 | 1.55 | 25.9 | 231 |18.42 | 1.56 |19.98 [ 11.80 | 26.2
45 | 26.4 |22.85| 1.59 [24.44]14.39 | 29.9 | 33.4 [23.69]| 1.60 [25.28|14.83 | 30.6 | 35.9 | 24.31| 1.60 | 25.91| 1515 | 311
10 1.8 [10.08] 142 [ 11.50 | 7.09 [ 15.6 49 110.45]| 143 | 1.88 7.31 15.8 6.0 [10.73 | 1.44 | 1216 | 747 15.9
10 | oso 20 8.8 [13.83| 1.45 [1528 | 957 | 175 | 13.0 [14.34 | 1.45 | 1579 | 986 | 177 | 14.5 |14.72 | 1.46 | 1618 [10.08 | 17.9
30 15.7 [ 1759 | 1.47 [19.06 | 11.96 | 19.3 211 18.23 | 1.48 [ 19.71 [ 12.33 | 19.6 | 23.0 | 18.71 | 1.48 | 20.19 [12.60 | 19.9
45 261 | 23.21| 151 [24.72]15.42 | 221 | 33.3 |24.06| 1.51 [25.58|15.89 | 22.5 | 35.7 [24.70| 1.52 [26.22|16.24 | 22.8
10 1.7 |10.20| 1.37 | 1157 | 743 | 143 | 4.8 |[10.57 | 1.38 | N.95 | 766 | 145 | 59 [10.85| 1.39 [12.24 | 782 | 146
065 20 8.6 11400 1.39 |15.39 [10.05| 15.8 129 [ 1451 | 1.40 [ 1591 |10.35| 16.0 | 14.4 11489 | 141 [16.30 [10.58 | 16.
30 155 [ 1779 | 1.41 [19.21 | 1259 | 172 | 21.0 [18.44 | 1.42 [19.86|12.97 | 175 | 22.9 |18.93 | 1.43 |20.36[13.26 | 17.6
45 | 25.9 [23.49| 1.44 [24.93|16.27 | 19.4 | 331 [24.34| 1.45 [25.79]16.76 | 19.7 | 35.6 |24.98| 1.46 [26.44| 1713 | 19.9
10 24 1930|180 | 1110 | 516 | 29.0 | 53 | 9.64 | 181 | 1145 | 532 | 293 | 6.3 | 9.89 | 1.82 | 11.71 | 543 | 29.5
0.30 20 96 |12.78 | 1.84 |14.62| 6.95 | 319 | 135 |13.24 | 1.85 |15.09| 717 | 32.3 | 149 [13.59| 1.86 | 1545 | 7.32 | 32.6
30 16.8 |16.26 | 1.87 | 1813 | 868 | 34.7 | 21.8 [16.85| 1.88 [18.73 | 895 | 352 | 23.5 [ 1729 | 1.89 | 1919 | 914 | 35.6
45 Operation not recommended
10 23 [ 942 | 172 | 15 | 547 | 254 | 52 [ 977 | 1.73 | .50 | 564 | 256 | 6.2 |10.03| 1.74 | .77 | 5.76 | 25.7
20 050 20 95 [1294 | 175 |14.69| 7.38 | 272 13.2 [14.02 | 1.77 [15.79 | 7.93 27.7 148 |13.76 | 1.77 | 1553 | 778 | 27.6
30 16.6 |16.45| 1.78 |18.24 | 9.24 | 28.9 | 211 |18.27 [ 1.80 |20.07| 10.14 | 29.8 | 23.4 | 17.50 | 1.80 |19.30 | 9.73 | 29.4
45 Operation not recommended
10 23 [ 952|166 | 1118 | 572 | 242 | 52 [ 986 | 1.67 | 11.54 | 589 | 243 | 6.2 | 1013 | 1.68 | 11.81 | 6.02 | 24.4
0.65 20 9.4 |13.06| 1.69 |14.75| 773 | 25,5 | 13.4 | 1354 | 1.70 | 1523 | 797 | 25.7 | 148 [13.89 | 171 |1560| 814 | 25.9
30 16.5 |116.60| 171 18.31 | 9.69 | 269 | 216 17.21 1.72 [18.93 ] 9.99 271 23.4 [ 1766 | 1.73 |19.39 |10.20 | 27.3
45 272 | 2191 | 1.75 |23.66[12.52 | 28.9 | 33.9 | 22.71 | 1.76 |24.47[12.90 | 29.2 | 36.3 | 23.31 | 1.77 |25.08]| 13.19 | 29.4
10 3.3 [ 827|220 [1047)| 376 | 385 | 58 [ 858 | 221 |[10.79| 3.88 | 388 | 6.7 | 880 | 222 | 11.02 | 3.96 | 39.0
030 20 10.8 | .35 | 2.23 | 13.59 [ 509 | 41.0 | 14.0 |12.30 | 2.25 |1455| 546 | 418 155 [12.08 | 2.26 [14.33 | 5.36 | 41.7
30 18.3 [14.44| 2.27 [16.70 | 6.37 | 43.6 | 22.2 [16.03 | 2.29 [18.32| 6.99 | 449 | 24.2 | 1536 | 2.29 | 1765 | 6.71 | 44.3
45 Operation not recommended
10 32 | 838 | 210 [10.48| 3.99 | 351 58 [ 869 | 211 [10.80| 41 | 353 | 6.7 | 892 | 212 | 11.04 [ 420 | 354
30 | 050 20 10.6 | 11.53 | 213 |13.66 | 541 | 36.7 | 13.9 | 1249 | 215 |14.64 | 582 | 371 | 154 [12.26 | 215 | 14.41 | 5.70 | 37.0
30 181 [14.67 | 216 [16.83 | 6.80 | 38.2 221 |16.30 | 218 | 1847 | 748 | 39.0 | 241 | 1561 | 218 | 1779 | 716 38.7
45 Operation not recommended
10 3.1 8.46 | 2.03 |110.49 | 417 33.9 5.7 8.77 | 2.04 | 10.81 | 4.30 | 341 6.6 9.00 | 2.05 [ 11.05 | 4.39 | 341
0.65 20 10.5 | 11.66 | 2.05 | 13.71 | 568 | 351 | 13.8 | 12.63 | 207 |14.70| 611 | 355 | 153 [12.40 | 2.07 |14.47 | 598 | 35.4
30 179 |14.85| 207 [16.93 | 716 | 36.4 | 22.0 |16.50 | 2.09 [18.59 | 788 | 370 | 241 [15.80| 210 [17.90 | 7.54 | 36.7
45 Operation not recommended
10 44 | 687 | 267 | 954 | 257 | 528 | 6.5 712 [ 269 | 980 | 265 | 53.0 | 7.3 731 | 2.70 |10.00| 2.71 | 531
0.30 20 121 | 9.75 | 2.70 |12.45| 3.61 | 551 | 14.8 |10.60| 2.72 |13.32 | 3.90 | 55.8 | 161 [10.37 | 2.73 | 1310 | 3.80 | 55.6
30 .
45 Operation not recommended
10 43 [ 696 | 255 | 951 | 272 | 496 | 6.5 721 | 257 | 9.78 | 281 [ 498 | 72 [ 740 | 258 | 9.98 | 2.87 | 49.9
a5 | 00 20 120 | 9.87 | 2.58 |12.45| 382 | 511 | 14.8 |10.73 [ 2.60 | 13.33 | 412 | 515 | 161 [10.50| 2.61 | 13.10 | 4.02 | 514
ig Operation not recommended
10 43 | 702 | 247 | 949 | 285 | 486 | 6.4 | 728 [ 248 | 976 | 293 | 487 | 72 747 | 2.49 | 9.96 | 3.00 | 48.7
0.65 20 1.9 [ 9.96 | 2.49 [12.45] 3.99 | 49.7 | 14.7 [10.82| 251 [13.34 | 4.31 | 50.0 | 16.0 |10.59 | 2.52 | 1311 [ 4.21 | 49.9
30 .
a5 Operation not recommended
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NSKW SPECIFICATION CATALOG

NSKW12 - Performance Data

Heating
Source Load Flow - 0.50 L/s Load Flow - 0.75 L/s Load Flow - 1.00 L/s
EST | Flow | ELT | LLT HC |Power| HE cop LST | LLT HC |[Power| HE cop LST | LLT HC |Power| HE cop LST
°C L/s e e kW | kW | kW 2 e kW | kW | kW e e kW | kW | kW °C
15 20.2 |10.86| 245 | 841 | 443 | -4.0 | 185 |10.88| 2.41 | 848 | 452 | -4.0 | 176 [10.91 | 2.37 | 854 | 4.61 | -41
0.50 25 301 | 10.81| 285 | 795 | 3.79 | -3.8 | 284 |10.83| 2.80 | 8.03 | 3.87 | -3.8 | 276 [10.86| 2.75 | 811 | 3.95 | -3.9
40 451 [10.73 | 3.45 | 728 | 311 -35 | 434 |10.75| 3.39 | 737 | 318 | -3.5 | 426 [10.78 | 3.32 | 746 | 3.25 | -3.6
50 551 |10.68| 3.85 | 6.82 | 277 | -3.2 | 53.4 |10.70| 3.78 | 6.92 | 283 | -3.3 | 52.6 [10.73 | 3.70 | 703 | 2.90 | -3.3
15 20.4 | 1.27 | 2.47 | 8.8] 457 | -2.8 18.6 | 11.30 | 243 | 888 | 466 | -2.8 17.7 1M.33 | 2.38 | 895 | 475 | -2.8
o 075 25 [ 303 | 117 | 287 | 830 | 389 | -2.6 | 286 | 11.20 | 282 | 838 | 3.97 | -2.7 | 277 | N.23 | 2.77 | 846 | 406 | -2.7
40 452 | 11.01 | 3.47 | 754 317 -2.4 | 435 | 11.04 | 3.41 763 | 3.24 | -24 | 426 | 1.07 | 3.34 | 7.73 3.31 -2.5
50 55.2 | 1091 | 3.88 | 703 | 2.81 | -2.2 | 535 |10.94| 380 | 714 | 2.88 | -2.3 | 526 [10.96 | 3.73 | 724 | 2.94 | -2.3
15 206 | 11.69 | 248 | 921 | 471 | -22 | 187 | N.72 | 2.44 | 928 | 480 | -2.2 | 178 | 11.75 | 2.40 | 9.35 | 490 | -2.2
1.00 25 30.5 [ .53 | 2.89 | 8.65 | 3.99 =21 28.7 | 11.56 | 2.84 | 8.73 | 4.08 -2.1 278 | .59 | 2.79 | 8.81 416 -2.1
40 | 454 | N.30 | 350 | 780 | 323 | -19 | 436 | 11.33 | 3.43 | 790 | 3.30 | -19 | 42.7 | 11.36 | 3.36 | 799 | 3.38 | -1.9
50 553 | 1114 | 390 | 724 | 286 | -1.7 | 535 | 1117 | 3.83 | 735 | 292 | -1.7 | 52.7 [ N.20 | 3.75 | 745 | 299 | -1.8
15 21.7 |13.79 | 252 | N.27 | 547 | 45 | 195 |13.82| 246 | .37 | 563 | 45 | 184 [13.86| 239 | 11.47 | 579 | 4.4
0.50 25 31.7 1369 | 293 |10.76 | 4.67 | 4.7 | 295 | 13.73 | 2.85 | 10.87 | 4.81 47 | 284 |13.76 | 2.78 |10.98 | 496 | 4.6
40 | 46.6 | 13.55| 3.54 | 10.01 | 3.83 5.1 44.4 | 13.58 | 3.45 | 1013 | 3.94 51 43.3 [ 13.62 | 3.36 |10.26 | 4.06 | 5.0
50 | 56.6 [13.45| 3.95 | 9.51 | 3.41 54 | 54.4 11349 | 3.84 | 9.64 | 3.51 53 | 53.3 |13.52 | 3.74 | 9.78 | 3.61 5.2
15 220 |14.32| 2.54 | 11.78 | 5.64 | 6.2 19.7 | 14.35| 2.47 | 11.88 | 5.80 6.1 18.5 [14.39| 2.41 | 11.98 | 5.98 6.1
10 0.75 25 319 | 1416 | 295 | 11.21 | 4.80 6.4 29.6 | 1419 | 2.87 | 11.32 | 4.94 6.3 28.5 | 14.23| 2.80 | 11.43 | 5.09 6.3
40 | 46.8 [ 13.91 | 3.56 | 10.35| 3.90 | 6.6 | 445 [13.94 | 3.47 |10.48| 402 | 6.6 | 43.4 |13.98 | 3.38 |10.60 | 414 | 6.6
50 | 56.7 |13.75| 3.97 | 9.78 | 346 | 6.8 | 54.5 |13.78 | 3.87 | 991 | 356 | 6.8 | 534 [13.82| 3.76 [10.05| 3.67 | 6.7
15 22.2 |14.85| 2,56 [12.29 | 5.81 7.0 19.8 [14.89 | 2.49 | 12.39 | 598 | 7.0 18.6 |14.92 | 2.42 | 1250 | 6.6 7.0
100 25 321 |14.62| 297 | 1165 | 492 | 72 | 29.8 |14.65| 2.89 | 11.76 | 5.07 7. 28.6 |14.69| 2.81 | 11.88 | 5.22 71
40 47.0 |14.27 | 3.58 |10.69 | 3.98 7.4 447 | 14.31 | 3.49 [10.82 | 410 7.4 435 [14.34 | 3.40 | 10.95 | 4.22 7.3
50 | 56.8 [14.04 | 4.00 [10.05| 3.51 75 | 54.6 |14.08 | 3.89 [ 1019 | 3.62 | 75 | 534 [ 1411 | 3.79 [10.32| 3.73 | 75
15 232 | 16.71 | 2.62 [14.08| 6.37 | 131 | 20.4 | 16.75 | 2.56 | 14.19 | 6.55 | 13.1 191 [16.79 | 2.49 | 14.31 | 6.75 | 13.0
0.50 25 331 | 16.61 | 3.03 |13.58 | 548 | 13.4 | 30.4 | 16.66 | 2.95 |13.70 | 5.64 | 13.3 | 291 [16.70| 2.87 | 13.82 | 5.81 | 13.3
40 | 48.0 [16.47 | 3.65 | 12.83 | 452 | 13.7 | 45.4 | 16.51 | 3.55 | 12.96 | 465 | 13.7 | 44.0 |16.56 | 3.46 | 1310 | 4.79 | 13.6
50 58.0 [16.38 | 4.05 [ 12.32 | 4.04 | 14.0 | 55.3 | 16.42 | 3.95 | 12.47 | 416 13.9 | 54.0 [16.46 | 3.84 | 12.62 | 4.28 | 13.8
15 23.5 [ 17.34 | 264 [14.70| 6.56 | 15.2 | 20.7 | 17.38 | 2.57 | 14.81 | 6.76 | 152 | 19.2 | 17.42 | 2.50 | 14.92 | 6.96 | 151
20 | 075 25 33.4 | 1716 | 3.05 | 1411 | 5.62 | 15.4 | 30.6 | 1720 | 2.97 | 14.23 | 579 | 15.4 | 29.2 | 1725 | 2.89 | 14.35 | 5.96 | 15.3
40 48.2 [16.90 | 3.67 (1323 | 4.60 | 15.7 | 455 |16.94 | 357 |13.36 | 4.74 | 15.7 441 11698 | 3.48 |13.50 | 4.88 | 15.6
50 58.2 | 16.72 | 4.08 | 12.64 | 410 | 15.9 | 55.5 | 16.76 | 3.97 [12.79 | 422 | 15.8 | 541 [16.80| 3.87 [ 12.93 | 4.34 | 15.8
15 238 | 1797 | 2.66 | 1531 | 6.76 | 16.3 | 20.9 | 18.01 | 2.59 | 15.42 | 6.95 | 16.2 | 19.4 |18.06 | 2.52 | 1554 | 716 | 16.2
100 25 33.6 | 1771 | 3.07 [14.63| 576 | 16.4 | 30.8 [ 1775 | 2.99 | 14.76 | 593 | 16.4 | 29.3 | 1780 | 291 |14.88| 611 | 16.4
40 | 48.4 [ 17.32 | 3.69 | 13.63 | 469 | 16.7 | 456 | 17.36 | 3.60 | 13.76 | 4.83 | 16.6 | 44.2 | 17.41 | 3.50 |13.90 | 4.97 | 16.6
50 58.3 | 17.06 | 411 | 12.95| 415 16.8 | 55.6 | 1710 | 4.00 | 1310 | 4.28 | 16.8 | 54.2 | 1715 | 3.89 | 13.25 | 4.40 | 16.8
15 24.0 | 18.38 | 2.77 | 15.61 | 6.64 | 22.4 | 21.0 | 18.43 | 2.70 | 15.73 | 6.83 | 22.3 | 19.5 [18.47 | 2.62 | 15.85 | 7.04 | 22.3
0.50 25 | 34.0 [18.39| 317 | 1522 | 580 | 226 | 31.0 |18.44 | 3.09 | 15.35| 597 | 22,5 | 295 |18.48 | 3.01 | 1548 | 615 | 22.5
:g Operation not recommended
15 24.3 119.07 | 2.79 |16.28 | 6.84 | 24.7 212 | 1912 | 2.71 |16.40| 7.04 | 24.7 | 19.7 | 1917 | 2.64 | 16.52 | 726 | 24.6
30 | 075 25 | 34.3 119.00| 319 |15.80| 595 | 24.9 | 31.2 |19.04| 31 |15.93| 612 | 24.8 | 29.7 [19.09 | 3.03 |16.06 | 6.31 | 24.8
40 | 49.2 [18.88 | 3.81 |15.08 | 4.96 | 251 | 46.2 | 1893 | 3.71 | 1523 | 511 | 25.0 | 44.6 |18.98 | 3.61 | 15.37 | 5.26 | 25.0
50 Operation not recommended
15 24.6 |19.76 | 2.81 |16.96 | 704 | 259 | 21.4 | 19.81 | 2.73 | 17.08 | 725 | 25.8 | 19.8 [19.86 | 2.66 | 17.20 | 7.47 | 25.8
100 25 | 346 [19.60| 3.22 [16.38 | 610 | 26.0 | 31.4 |19.65| 313 |16.52 | 6.27 | 26.0 | 29.8 | 19.70 | 3.05 | 16.65 | 6.46 | 25.9
40 | 49.4 [19.36 | 3.83 | 1553 | 5.05 | 26.2 | 46.3 [19.40 | 3.73 | 1567 | 520 | 26.2 | 44.7 |19.45 | 3.63 | 15.82 | 536 | 26.
50 Operation not recommended
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NSKW SPECIFICATION CATALOG

NSKW12 - Performance Data cont.

Cooling
Source Load Flow - 0.50 L/s Load Flow - 0.75 L/s Load Flow - 1.00 L/s
EST | Flow | ELT | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST
°C L/s 2 2 kW | kW | kW [W/W | @ 2 kW | kW | kW [W/W | @ 2 kW | kW | kW [W/W | 2
10 3.5 |13.37| 1.58 |14.95| 8.44 7.3 55 [13.79 | 159 [15.38 | 8.66 7.5 6.5 |14.22 | 1.60 | 15.82 | 8.89 7.7
0.50 20 N1 [ 1816 | 1.63 [19.79 | 1117 9.7 | 139 [1874 | 1.63 |20.37| .47 | 9.9 | 153 |19.32 | 1.64 [20.96| 11.77 | 10.2
30 18.8 [22.96| 1.67 [24.62]|13.78 | 12.0 | 22.3 [23.69| 1.67 [25.36| 1414 | 12.4 | 24.0 |24.42| 1.68 | 26.11 [ 14.51 | 12.7
45 30.3 | 3015 | 1.73 | 31.88 [ 17.45 | 15.6 | 349 | 3111 1.74 |32.85] 17.91 | 16.0 372 |32.08| 1.75 | 33.82]18.37 | 16.5
10 3.4 [1355] 1.52 [15.07 | 889 | 4.9 5.5 |13.98 | 1.53 | 15.51 [ 913 5.0 6.5 |14.42| 1.54 [1595| 9.37 | 5.2
o 075 20 1.0 | 18.41 | 1.56 |19.97 | 11.81 6.5 13.8 119.00 | 1.57 |20.57 | 1212 6.7 15.2 |19.59 | 1.58 [ 2116 |12.44 | 6.9
30 18.6 [23.28| 1.60 [24.87|14.59 | 81 22.2 |24.02| 1.60 |25.62|14.98| 83 | 24.0 [24.76| 1.61 [26.37|1536| 86
45 301 | 30.57| 1.65 |32.22]18.53 | 10.5 | 34.7 | 31.55 | 1.66 [33.20]19.03 | 10.8 | 371 [32.52] 1.67 [ 3419 |19.52 | 111
10 3.3 13.74 | 1.46 |15.20 | 9.39 3.7 5.4 1417 | 1.47 |15.64 | 9.64 3.8 6.4 14.61 | 1.48 |16.09 | 9.89 3.9
100 20 10.9 |18.66 | 1.49 | 2016 [12.50 | 4.9 | 13.7 |19.26 [ 1.50 |20.76[12.83 | 5.1 15.2 [19.86 | 151 | 21.37 | 1316 | 5.2
30 18.5 [23.59| 1.52 [ 2512|1547 | 6.1 221 |24.35| 1.53 |25.88(15.89| 6.3 | 239 | 2510 | 1.54 |26.64|16.30| 6.5
45 | 29.9 |30.99| 157 |3256[19.72 | 79 | 346 | 31.98 | 1.58 | 33.56[20.25| 8.2 | 370 [32.97| 159 |34.55|20.77| 8.4
10 3.5 |13.23 | 203 [ 15.26 | 6.52 | 174 5.6 [13.65| 2.04 |[1570| 6.69 | 17.7 6.6 |14.08| 2.05 | 1613 | 6.86 | 17.9
0.50 20 110 | 18.24 | 2.09 |20.33| 872 | 199 | 13.9 | 1882 | 210 |[20.93| 895 | 20.2 | 153 | 19.41 | 211 [ 21.52 | 918 | 20.5
30 18.7 | 23.25| 215 |25.40[10.80 | 22.4 | 22.2 |23.99| 216 [ 26.16 | 11.09 | 22.8 | 24.0 [24.74| 217 [26.91| 1.37 | 231
45 | 30.0 | 30.77| 2.24 | 33.01| 13.71 | 261 | 34.7 | 31.75 | 2.26 |34.00| 14.07 | 26.6 | 37.0 | 32.73| 2.27 |35.00|14.44 | 271
10 35 [1342] 195 [15.37 | 6.87 | 150 55 [13.84 ] 196 [ 1581 | 705 15.1 6.5 [14.27 | 197 [16.25| 7.23 15.3
10 0.75 20 1.0 [18.50| 2.01 [20.50| 9.21 | 16.7 | 13.8 [19.09| 2.02 | 2110 | 9.46 | 16.9 | 15.2 |19.68 | 2.03 | 21.70 | 9.70 | 171
30 18.5 | 23.57| 2.06 |25.64| 11.44 | 183 | 221 [24.33| 2.07 |26.40| 11.74 | 18.6 | 23.9 |25.08| 2.08 | 2716 |12.04 | 18.8
45 | 29.8 | 3119 | 214 [33.34|14.56 | 20.8 | 34.5 | 3219 | 215 [34.34|14.95| 21.2 | 36.9 | 3318 | 216 [35.35|15.33 | 21.5
10 3.4 |13.60| 1.88 | 1548 | 725 | 13.8 54 [14.03| 1.88 [15.92| 745 | 13.9 6.5 |14.47 | 1.89 [16.36 | 764 | 14.0
1.00 20 10.9 | 18.75 | 1.92 |20.67| 9.75 | 15.0 13.7 [19.35| 1.93 [ 21.28 | 10.01 | 15.2 151 [19.95] 1.94 | 21.89 | 10.27 | 15.3
30 18.3 [23.90| 1.97 [25.87] 1213 | 16.3 | 22.0 [24.66| 1.98 [26.64|12.46 | 16.5 | 23.8 |25.42| 1.99 | 27.41 [ 12.78 | 16.7
45 | 29.6 | 31.62 | 2.04 [33.66|15.50 | 18.2 | 34.4 | 32.63| 2.05 [34.68]| 15.91 | 18.5 | 36.8 |33.64| 2.06 [35.70| 16.32 | 18.7
10 40 |12.40| 2.46 |14.86| 5.04 | 272 | 58 |12.79| 2.47 | 1527 | 517 | 274 | 6.8 [ 1319 | 2.49 [15.68 | 5.30 | 276
0.50 20 1.7 | 1712 | 2.54 |19.65| 6.75 | 29.6 | 14.3 | 17.66 | 2.55 | 20.21| 6.93 | 29.9 | 15.6 | 18.21 | 2.56 |20.77| 71 30.1
30 19.3 | 21.84 | 2.61 |24.45| 837 | 319 | 22.7 |22.53| 2.62 | 25106 | 859 | 32.3 | 24.3 |23.23| 2.64 [25.87| 8.81 | 32.6
45 Operation not recommended
10 3.9 [12.54| 237 [14.91 | 530 | 248 | 58 [12.94 | 2.38 | 1532 | 544 | 25.0 | 6.7 |13.34 | 2.39 | 15.74 | 558 | 251
20 0.75 20 1.6 17.31 | 2.43 [ 19.74 71 26.4 | 139 [18.68 | 246 | 2113 | 760 | 26.9 | 155 [ 18.41 | 2.46 [20.87| 749 | 26.8
30 19.2 [22.07| 2.50 [24.57| 8.83 | 28.0 | 221 [24.41| 2.53 |26.94| 9.64 | 28.8 | 24.3 |23.48| 2.52 |26.00| 9.30 | 285
45 Operation not recommended
10 3.8 [12.69| 2.27 [14.96| 558 | 236 | 57 [1310 | 2.28 | 1538 | 573 | 238 | 6.7 |13.50 | 2.30 |15.80 | 5.88 | 23.9
100 20 1.5 | 1749 | 2.33 |19.82 | 751 | 24.8 | 141 |18.05]| 2.34 [20.39| 771 [ 25.0 | 155 [ 18.61 | 2.35 [20.96| 7.91 [ 251
30 190 |22.30| 2.39 |24.69| 9.34 | 26.0 | 22.5 | 23.01| 240 | 2541 | 9.59 | 26.2 | 24.2 |23.72| 241 [ 2613 | 9.84 | 26.4
45 | 30.6 [29.50| 2.47 [ 31.98 | 11.93 | 27.8 | 351 [30.45| 2.49 [32.93|12.25 | 28.0 | 37.3 | 31.39 | 2.50 [33.89 | 12.56 | 28.3
10 46 | 11.03 | 3.00 |14.03| 367 | 36.8 | 6.3 | 11.38 | 3.02 |14.40| 3.77 | 370 71 11.74 | 3.03 | 14.77 | 3.87 | 37.2
050 20 126 [ 1523 | 3.08 | 1831 | 494 | 389 | 147 [16.43| 311 [19.54]| 528 | 395 ] 16.0 [16.20]| 31 19.31 | 5.21 39.4
30 | 20.5 |19.42| 316 [22.58| 615 | 41.0 | 23.0 | 21.48 | 3.20 [24.69| 6.71 | 42.0 | 25.0 |20.66| 319 [23.85| 6.47 | 416
45 Operation not recommended
10 46 | 16 | 2.89 |14.04| 386 | 346 | 6.3 | 11.51 | 290 | 14.41 | 3.97 | 347 71 11.87 | 2.92 [14.78 | 4.07 | 34.8
30 | 075 20 12.5 | 15.43 | 2.96 |18.38 | 522 | 36.0 | 14.6 |16.66 | 2.98 [19.64 | 5.58 | 36.4 | 16.0 | 16.41 | 2.99 [19.40 | 5.50 | 36.3
30 20.4 [19.70 | 3.03 [22.73] 6.51 374 | 22,9 | 21.80 | 3.06 |24.86| 7.12 38.1 249 |20.96| 3.06 | 24.01| 6.86 | 378
45 Operation not recommended
10 4.5 11.28 | 2.77 [14.05| 4.07 | 334 6.2 1.64 | 2.79 |14.43| 418 | 335 71 12.00 | 2.80 |14.80 | 4.29 | 33.6
100 20 12.4 [15.63 | 2.83 [18.46 | 552 | 345 | 145 [16.88 | 2.86 [ 19.73 | 591 | 34.8 | 159 |16.63 | 2.86 |19.49 | 581 | 34.8
30 | 20.3 |19.98 | 2.89 [22.87| 6.91 | 35.6 | 22.8 | 2212 | 2.93 [25.04| 756 | 361 | 24.8 | 21.26 | 2.92 | 2418 | 7.28 | 35.9
45 Operation not recommended
10 5.5 916 | 3.65 |12.80| 2.51 | 51.2 69 [945 | 367 | 1311 | 258 | 514 76 | 974 | 3.68 |13.43 | 2.64 | 515
0.50 20 13.6 [13.07 | 3.73 [16.80| 3.51 | 532 | 154 [ 146 | 3.76 | 17.92 | 3.77 | 53.7 | 16.6 | 13.91 | 3.76 | 17.67 | 3.70 | 53.6
30 .
45 Operation not recommended
10 55 9.26 | 3.51 | 12.77 | 2.64 | 49.2 6.9 9.55 | 3.53 [13.08 | 2.71 49.3 7.6 9.85 | 3.54 [13.39 | 2.78 | 494
a5 | o7s 20 136 | 13.21 | 3.58 [16.80| 3.69 | 50.5 | 15.3 [ 14.31 | 3.61 | 1793 | 3.96 | 50.8 | 16.6 |14.06 | 3.62 | 17.67 | 3.88 | 50.7
ig Operation not recommended
10 54 | 936 | 337 | 1273 | 2.78 | 481 6.9 [ 966 | 3.38 [13.05]| 2.85 | 482 | 76 | 9.96 | 3.40 |13.36 | 2.93 | 48.3
100 20 13.5 [13.35| 3.44 [16.79 | 3.88 | 491 | 15.3 [14.46 | 3.47 | 17.93 | 417 | 49.4 | 16.5 |14.20 | 3.47 | 17.68 | 4.09 | 49.3
30 .
a5 Operation not recommended
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NSKW SPECIFICATION CATALOG

NSKW17 - Performance Data

Heating
Source Load Flow - 0.60 L/s Load Flow - 0.90 L/s Load Flow - 1.20 L/s

EST | Flow | ELT LLT HC (Power| HE cop LST LLT HC |Power| HE cop LST LLT HC |Power| HE cop LST
°C L/s °C °C kW | kW | kW °C °C kW | kW | kW °C °C kW | kW | kW °C
15 21.3 |15.89| 413 | 1.77 | 3.85 | -4.7 | 19.2 | 1593 | 4.06 | 11.88 | 3.93 | -4.7 | 182 [1597 | 3.99 | 1.99 | 4.01 | -4.8
25 31.2 | 15.63 | 4.61 11.01 | 339 | -4.4 291 | 1567 | 453 | 1114 | 3.46 | -4.4 281 | 15.71 | 4.45 | 11.26 | 3.53 | -4.5
060 40 | 46.0 [ 1523 | 535 | 9.88 | 2.85 | -39 | 44.0 [ 15.27 | 525 |10.02| 291 | -4.0 | 43.0 | 15.31 | 515 | 1016 | 2.97 | -4.0
50 | 55.9 [14.97 | 5.83 | 913 | 2.57 | -3.6 | 54.0 [15.00| 572 | 9.28 | 2.62 | -3.7 | 53.0 |15.04 | 561 | 9.43 | 2.68 | -3.7
15 21.5 [16.50 | 415 [12.35| 3.97 | -3.3 19.4 [16.55| 4.08 [12.46 | 4.05 | -3.3 18.3 |16.59 | 4.01 | 1257 | 413 -3.3
o 0.90 25 314 | 1616 | 4.64 | 11.51 | 3.48 | -3.0 | 29.3 [16.20 | 4.56 | .64 | 355 | -31 | 28.2 |16.24 | 4.48 | 11.76 | 3.63 | -3.1
40 | 46.2 [15.64 | 5.38 |10.26 | 291 | -2.7 | 441 | 15.68 | 528 |10.40| 297 | -2.8 | 431 |15.72 | 518 |10.54 | 3.04 | -2.8
50 561 [15.29 | 587 | 9.42 | 2.61 -2.5 541 [ 15.33 | 576 | 9.57 | 2.66 | -2.5 | 53.0 [ 15.37 | 5.64 | 9.73 | 2.72 -2.6
15 21.8 | 1711 | 418 |12.93 | 409 | -2.6 | 195 | 1716 | 411 [13.05| 417 | -2.6 | 184 [ 1720 | 4.04 | 1316 | 4.26 | -2.6
1.20 25 31.6 [16.69| 467 | 1201 | 357 | -2.4 | 29.4 | 16.73 | 459 | 1214 | 3.64 | -2.4 | 28.3 | 16.77 | 4.51 | 1226 | 3.72 | -2.4
40 | 46.4 [16.05| 541 |10.63| 296 | -21 | 44.3 [16.09| 531 |10.78 | 3.03 | -21 | 43.2 | 1613 | 521 |10.92 | 3.09 | -2.2
50 | 56.2 [15.62| 591 | 971 | 264 | -1.9 | 541 [15.66 | 579 | 9.87 | 270 | -2.0 | 531 |15.70 | 5.68 [10.02 | 2.76 | -2.0
15 23.5 120.98| 4.25 | 16.73 | 4.94 3.2 20.7 | 21.03 | 414 |16.90 | 5.08 3.1 19.3 | 21.09 | 403 [ 17.06 | 5.24 3.1
0.60 25 33.3 |20.50| 4.74 [ 1576 | 432 | 36 | 30.6 [20.55| 462 [ 1593 | 445 | 3.5 | 29.2 |20.60| 4.49 | 1611 | 458 | 3.5
40 | 48.0 [ 19.78 | 5.48 |14.30 | 3.61 4.2 | 45.4 [19.83 | 5.34 [14.49| 3.71 41 | 44.0 |19.88 | 5.20 |14.69 | 3.83 | 4.0
50 578 | 19.31 | 598 | 13.33 | 323 | 46 | 552 |19.35| 582 | 13.53 | 3.32 | 45 | 539 [19.40| 5.67 | 13.74 | 3.42 | 4.4
15 239 [ 21.79 | 428 | 1751 | 5,09 | 53 | 20.9 [ 21.84 | 416 | 1768 | 524 | 52 | 19.5 | 21.89 | 4.05 | 1784 | 540 | 5.2
10 0.90 25 33.6 | 21.20 | 4.77 |16.42 | 4.44 5.5 30.8 | 21.25 | 4.65 [16.60 | 4.57 5.5 29.3 [ 21.30 | 4.52 | 16.78 | 4.71 5.5
40 | 48.3 [20.32]| 552 |14.80| 3.68 | 6.0 | 455 [20.37| 537 |1499| 379 | 59 | 44.2 |20.42| 523 | 1519 | 3.90 | 5.9
50 | 58.0 [19.73 | 6.01 [ 13.71 | 3.28 | 6.3 | 55.4 | 19.78 | 5.86 [13.92 | 3.38 | 6.2 | 54.0 [19.83 | 5.70 | 1413 | 3.48 | 6.2
15 24.2 [22.59| 4.30 [ 1829 | 525 | 6.3 211 |22.65| 419 |1845| 540 | 6.2 | 19.6 [22.70| 408 |18.62 | 556 | 6.2
120 25 33.9 [ 21.89 | 4.80 [17.09 ]| 456 | 6.5 | 30.9 [ 21.95 | 4.68 | 17.27 | 469 | 6.5 | 29.5 |22.00| 455 | 1745 | 483 | 6.5
40 | 48,5 [20.85| 5.55 |15.30 | 3.75 | 6.9 | 45.7 [20.90| 541 |1549| 3.86 | 6.9 | 44.3 |20.95| 526 | 1569 | 3.98 | 6.8
50 | 58.2 [ 2015 | 6.05 | 1410 | 3.33 71 55.5 |20.20| 5.89 | 14.31 | 3.43 71 541 [20.25| 5.74 [ 1452 | 3.53 | 7.0
15 25.3 |25.42| 4.42 [21.00| 576 | 1.5 | 219 [25.48| 4.30 | 2118 | 592 | 1.4 | 20.2 |25.55| 419 | 21.36 | 610 | 11.3
25 351 |24.87| 491 |19.96 | 5.07 1.9 31.8 [24.94| 478 | 2015 | 5.22 1.8 30.1 {25.00| 4.65 [20.34| 5.37 1.7
060 40 | 49.8 [24.05| 5.65 |18.40| 426 | 125 | 46.5 | 2411 | 550 | 18.61 | 4.38 | 12.4 | 44.9 | 2417 | 5.35 | 18.82 | 4.52 | 12.3
50 | 59.6 [23.50| 614 [17.36 | 3.83 | 12.9 | 56.4 [23.56| 5.98 [ 1758 | 3.94 | 12.9 | 54.8 | 23.62| 5.82 [ 17.80 | 4.06 | 12.8
15 25.7 |26.38| 4.45 | 21.93 | 5.93 | 141 | 22.2 |26.44| 433 | 2211 | 611 | 14.0 | 20.4 | 26.51 | 4.22 [22.30| 6.29 | 14.0
20 | 0.90 25 35.4 [25.70| 4.94 [20.75]| 5.20 | 14.4 | 32.0 [ 25.76 | 4.81 |20.95| 535 | 14.3 | 30.2 | 25.83| 4.68 | 2114 | 551 | 14.3
40 50.0 |24.68| 5.69 | 1899 | 4.34 | 149 | 46.7 | 24.74| 554 |19.20 | 4.47 | 14.8 | 45.0 |24.80| 5.39 | 19.41 | 4.60 | 14.7
50 | 59.8 |[23.99| 618 | 17.81 | 3.88 | 15.2 | 56.5 |24.05| 6.02 [18.03 | 4.00 | 151 | 54.9 | 2412 | 5.86 [ 18.26 | 412 | 151
15 261 | 27.33| 4.48 [22.86| 611 | 15.4 | 22.4 |27.40| 4.36 [23.04| 6.28 | 15.3 | 20.6 | 27.47 | 4.24 |23.23| 6.47 | 15.3
120 25 35.8 [26.52| 498 [ 21.54 | 533 | 15.6 | 32.2 [26.59| 4.85 | 21.74 | 549 | 15.6 | 30.4 [26.65| 4.72 | 21.94 | 5.65 | 15.5
40 | 50.3 [25.30| 5.72 | 19.58 | 4.42 | 16.0 | 46.9 [25.36| 5.57 | 19.79 | 455 | 16.0 | 45.2 |25.43| 5.42 |20.00| 4.69 | 15.9
50 | 60.0 [24.48| 6.22 [18.26| 3.94 | 16.3 | 56.7 | 24.55| 6.06 | 18.49 | 4.05 | 16.2 | 55.0 | 24.61| 590 | 18.71 | 417 | 16.2
15 26.4 | 27.96 | 4.66 |23.30| 6.00 | 20.5 | 22.6 | 28.03| 4.54 |23.49| 618 | 20.4 | 20.7 | 2810 | 4.42 | 23.69| 6.36 | 20.4
0.60 25 36.2 | 2753 | 514 |22.39| 5.36 | 20.9 | 32,5 | 2760| 5.01 [22.59| 551 | 20.8 | 30.6 | 27.67 | 4.87 |22.80| 5.68 | 20.7

28 Operation not recommended
15 26.8 [29.02| 4.69 [24.32| 6.18 | 23.4 | 22.9 [29.09| 4.57 | 24.52| 6.37 | 23.4 | 20.9 | 2916 | 4.45 | 24.71 | 6.56 | 23.3
30 | 0.90 25 | 36.6 |28.44| 517 |23.26| 5.50 | 23.7 | 32.7 | 28.51 | 5.04 |23.47| 566 | 23.6 | 30.8 [ 28.58 | 4.90 |23.68| 5.83 | 23.6
40 51.2 | 2757 | 5.90 | 21.67 | 4.67 | 241 | 475 | 2764 | 574 [ 2190 | 4.81 | 241 | 45.6 | 27.71 | 5.59 | 2212 | 4.96 | 24.0

50 Operation not recommended
15 272 |30.07| 4.72 |25.34| 6.37 | 24.8 | 23.2 | 3014 | 4.60 | 2554 | 6.55 | 24.8 | 211 |30.22| 4.48 | 25.74 | 6.75 | 24.8
120 25 | 36.9 |29.35| 5.21 | 2414 | 563 | 251 | 33.0 |29.42| 5.07 |24.35| 5.80 | 251 | 31.0 [29.49| 4.94 |24.56| 5.97 | 25.0
40 515 [28.27| 594 [22.33| 476 | 25.5 | 47.7 |28.34| 578 [22.55| 490 | 25.4 | 458 | 28.41| 5.63 | 22.78 | 5.05 | 25.4

50 Operation not recommended
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NSKW17 - Performance Data cont.

Cooling
Source Load Flow - 0.60 L/s Load Flow - 0.90 L/s Load Flow - 1.20 I/s
EST | Flow | ELT | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST | LLT TC |Power| HR | EER | LST
°C L/s °C °C kW | kW | kW |W/W | °C °C kW | kW | kW |W/W | °C °C kW | kW | kW |W/W | °C
10 2.6 1827 | 244 | 20.71 | 747 8.4 49 11885 | 246 | 21.30 | 767 8.7 6.1 19.43 | 247 [ 2190 | 7.87 8.9
0.60 20 99 2481|248 |2729| 999 | M1 131 |25.60| 2.50 | 2810 [10.25| 1.4 | 14.6 [26.39| 2.51 |28.90|10.52 | 1.7
30 17.3 | 31.35 | 2.52 | 33.87[12.42 | 13.8 21.2 [32.35| 2.54 [34.89]12.75 | 14.2 23.2 |33.35| 2.55 [35.90[13.08 | 14.6
45 28.3 | 4106 | 2.58 [43.75]15.93 | 178 | 33.5 [42.48| 2.60 |45.07|16.36 | 18.3 | 36.1 |43.79| 2.61 |46.40|16.78 | 18.9
10 25 [1852| 2.35 [20.87| 788 | 57 48 | 1911 | 2.36 | 21.47 | 8.09 | 5.8 6.0 |19.70 | 2.37 |22.08| 830 | 6.0
o 090 20 9.8 2515 | 2.38 | 27.54 [ 10.55 75 13.0 [25.95] 2.40 [28.35[10.83 77 14.6 [26.76| 2.41 | 2917 | 1.1 7.9
30 171 [ 31.79 ] 2.42 [34.20| 1315 | 9.3 211 |32.80| 2.43 |35.23[13.50| 9.5 231 | 33.81| 2.44 |36.26|13.85| 9.8
45 | 28.0 | 41.73 | 2.47 [44.20]16.92 | 12.0 | 33.3 [43.07| 2.48 [45.55| 17.37 | 12.3 | 36.0 |44.40| 2.49 [46.89|17.82 | 12.7
10 2.4 1877 | 2.26 | 21.03 | 832 | 4.3 48 |19.37 | 227 | 2164 | 854 | 4.4 59 |19.97 | 2.28 | 22.25| 876 | 4.5
120 20 9.6 |25.50| 2.28 | 2778 | 1117 5.6 | 129 | 26.31| 229 |28.60| 11.47 | 58 | 145 | 2712 | 2.31 |29.43| 11.76 | 6.0
30 16.9 [ 32.22| 2.31 [34.53[13.95 7.0 21.0 | 33.25| 2.32 | 35.57 [ 14.32 7.2 23.0 [34.28| 2.33 | 36.61|14.69| 74
45 278 | 42.31| 2.35 |44.65| 18.01 | 9. 33.2 |43.66| 2.36 |46.02|18.49 | 9.4 | 359 [45.01| 2.37 [ 47.38|18.97 | 9.6
10 2.6 [18.08| 313 [ 2122 | 577 | 186 | 49 [1866 | 315 | 21.81 | 593 | 18.9 6] |19.24 | 317 |22.40| 6.08 | 19.1
060 20 9.9 [2492) 3.20 | 2812 | 779 21.4 13.0 | 25.71 | 3.21 |28.93| 8.00 | 21.8 14.6 | 26.51 | 3.23 |29.74| 8.2] 221
30 171 | 31.75 | 3.26 | 35.01| 974 | 242 | 211 |32.77| 3.28 [36.04|10.00| 24.7 | 231 [33.78| 3.29 | 37.07 | 10.26 | 25.1
45 27.9 |42.00| 3.36 |45.36(12.52 | 28.4 | 33.3 |43.34| 3.37 | 46.72[12.85 | 29.0 | 35.9 [44.68| 3.39 |48.07| 13.18 | 29.5
10 25 [1834 ] 3.01 [21.35]| 6.08 | 158 | 49 [1892| 3.03 [2195| 625 | 159 | 6.0 | 19.51 | 3.04 | 2255 6.41 | 161
10 | 090 20 9.7 |25.26| 3.07 [28.33| 824 | 177 | 129 |26.07| 3.08 [ 2915 | 8.46 | 179 | 145 [26.88| 3.10 [29.98]| 8.67 | 181
30 16.9 | 3219 | 312 |35.32| 10.31 | 19.6 21.0 | 33.22| 314 |36.36|10.59 | 19.9 | 23.0 |34.25| 315 [37.40]10.86 | 20.
45 277 |42.59| 3.20 |45.79[13.30 | 22.4 | 331 |43.95| 3.22 | 4717 | 13.65 | 22.8 | 35.8 [45.30| 3.24 |48.54|14.00 | 23.2
10 2.4 1859 | 2.89 | 2148 | 6.42 | 144 | 4.8 | 1918 | 291 |22.09| 6.60 | 145 | 6.0 [19.77 | 292 |22.70| 6.77 | 14.6
120 20 9.6 | 25.61| 294 |2855| 872 | 158 | 12.8 |26.43| 2.95 |29.38| 895 | 16.0 | 145 [2724 | 2.97 | 30.21| 918 | 16.
30 16.7 [32.63| 2.98 [35.62]10.94 | 172 | 20.9 [33.68| 3.00 [36.67| .23 | 175 | 22.9 |34.72| 3.01 | 3773 | N.52 | 177
45 275 | 4317 | 3.05 [46.22| 1415 | 19.4 | 32.9 |44.55| 3.07 | 47.61 | 14.53 | 19.7 35.7 |45.92] 3.08 [ 49.01]14.90 | 20.0
10 31 11694 | 3.80 |20.74| 446 | 284 | 53 |1748 | 3.82 | 21.30 | 458 | 287 | 6.3 [18.03 | 3.84 | 21.86 | 4.70 | 28.9
0.60 20 10.5 |23.38| 3.88 | 27.26 | 6.03 | 311 13.5 [ 2413 | 3.89 [28.02]| 6.20 | 31.4 | 14.9 |24.87| 3.91 |28.79| 6.35 | 31.7
30 179 [29.82| 3.95 [33.77| 755 | 33.7 217 |30.77 | 3.97 |34.74| 7.75 341 23.6 | 31.72 | 3.99 | 35.71 | 795 | 34.5
45 Operation not recommended
10 3.0 [ 1714 | 3.65 [20.80| 469 | 256 | 52 |1769 | 3.67 |21.36 | 482 | 258 | 6.3 |18.24 | 3.69 | 21.93 | 4.94 | 259
20 | 090 20 10.4 |23.64| 3.72 |27.36 | 6.36 | 27.4 | 131 | 2551 | 3.75 [29.26| 6.81 | 279 | 14.9 [ 2515 | 3.76 [28.90| 6.70 | 278
30 17.8 | 3013 | 3.78 | 33.92| 796 | 29.2 | 21.0 | 33.33| 3.83 | 3716 | 871 | 30.1 | 23.5 [32.06| 3.82 |35.88| 8.39 | 29.7
45 Operation not recommended
10 29 [1734 | 3.51 [20.85| 495 | 242 | 52 [1790 | 352 | 2142 | 508 | 244 | 6.3 |1845| 3.54 | 2199 | 521 | 245
120 20 10.3 |23.90| 3.56 | 27.46| 6.71 | 25.6 | 13.3 |24.66| 3.58 |28.24| 6.89 | 25.7 | 14.8 [25.42| 3.60 |29.02| 707 | 25.9
30 176 |30.45| 3.62 |34.07| 842 | 269 | 21.5 | 3142 | 3.63 |35.06| 8.65 271 23.4 |32.39| 3.65 |36.05| 8.87 | 273
45 | 28.6 |40.28| 3.70 [43.98|10.89 | 28.9 | 33.7 | 41.57 | 3.72 [45.28| 11.18 | 29.2 | 36.3 |42.85| 3.74 [46.59| 11.47 | 29.5
10 39 |15.08| 463 | 19.71 | 326 | 380 | 58 |1556 | 4.66 | 20.21| 334 | 382 | 6.7 |16.04| 4.68 [20.72| 3.43 | 38.4
0.60 20 1.5 |20.80| 4.71 | 2551 | 4.42 | 40.4 | 13.9 |22.45| 4.75 | 2719 | 473 | 411 15.5 | 2213 | 4.76 | 26.88| 4.65 | 40.9
30 19.2 [26.52| 479 | 31.31 | 5.54 | 42.7 | 22.0 [29.34| 4.84 | 3417 | 6.07 | 43.9 | 24.3 | 28.21 | 4.83 |33.05| 5.84 | 43.4
45 Operation not recommended
10 3.8 [1525| 4.45 [19.70 | 3.42 | 353 | 57 [1573 | 4.48 [ 20.21| 351 | 355 | 6.7 |16.22 | 450 |20.72| 3.60 | 35.6
30 | 090 20 1.4 | 21.08 | 452 |2559| 466 | 369 | 13.8 |22.75| 4.55 |27.30| 5.00 | 374 | 154 [22.42| 456 [26.98| 4.91 | 373
30 19.1 |26.90| 4.58 | 3149 | 5.87 | 385 | 219 |29.77| 4.63 [34.39| 6.43 | 39.3 | 24.2 |28.62| 4.63 [33.25| 618 | 39.0
45 Operation not recommended
10 3.7 [1542 ] 4.28 [19.69 | 3.60 | 34.0 5.7 15.91 | 4.30 [ 20.21| 3.70 | 341 6.7 116.40| 4.32 [20.72| 3.80 | 34.2
120 20 1.3 | 21.35 | 4.33 [25.68| 4.93 | 35.2 | 13.8 |23.05| 4.36 | 27.41 | 529 | 356 | 154 | 22.71| 4.37 [27.09| 5.20 | 355
30 18.9 | 27.29| 4.38 | 31.67 | 6.23 | 36.4 | 21.8 |30.20| 4.42 |34.62| 6.84 | 37.0 | 241 [29.03| 4.42 |33.45| 6.56 | 36.8
45 Operation not recommended
10 4.9 | 12.51 | 5.63 | 1814 | 222 [ 524 | 6.5 | 12.91 | 566 [18.57 | 2.28 | 52.5 73 |13.31 | 5.68 [19.00 | 2.34 | 52.7
060 20 12.7 [ 1786 | 5.69 [23.55| 314 | 546 | 14.8 |19.34 | 5.73 |25.08| 3.37 | 55.2 161 [19.00| 5.75 | 24.75| 3.30 | 55.1
30 .
25 Operation not recommended
10 4.9 |12.65| 541 |18.07 | 2.34 | 499 6.5 |13.06 | 5.44 |18.50 | 2.40 | 50.0 7.3 13.46 | 5.47 | 18.93 | 2.46 | 50.1
45 | 090 20 12.7 |18.05| 5.48 |23.52| 3.30 | 51.4 | 14.7 |19.55| 5.51 [25.07| 3.55 | 51.8 | 161 [19.20 | 5.53 [24.73| 3.47 | 51.7
ig Operation not recommended
10 4.8 |12.80| 520 | 1799 | 246 | 487 | 6.4 |13.20| 522 |18.43| 253 | 487 | 72 |[13.61 | 525 |18.86| 2.59 | 48.8
120 20 12.6 |18.24 | 5.26 |23.50| 3.47 | 49.8 | 14.6 [19.76 | 5.30 [25.05| 3.73 50.1 161 [19.40| 5.31 | 24.71 | 3.65 | 50.0
30 .
25 Operation not recommended
2/14/12
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Wiring Schematics
Heating Only - 240/50/1

Compressor

External
Blue
7
Red Black
== 77 Source Cap
| Pump 6
| } Tan
T T2
NOTE 2 LFB SFB Unit
T2, Ll Power Supply
0L U L 208-240/50/1
|
Brcvin/Blk F————— Blue/ht _/
? Brown/Wht
LPR
Brown
Blue
Blue Black
240V Com
Green/Yellow Red
— 208V
- NOTE 1
PS1
C AN
‘ @ ‘ ~~~ v~ Transformer
—Red
7 24V
Black
Black/
Yellow White
A4V ‘
P1
Black/Gry Greenvelow— o o | 1 TEST
PIN
L BlackWwnt Note 3—ormange—SPqS P
}”""“ =)= | Not Used
[%] 5]
h@imwxwf Sy _
— folet S8 Microprocessor Control
’—OXO Black— E &
Black— E P&
P jte/Blue 11 = 4 =
\—DEO—Whi(e/B\ue** EDE]
Red =hd=
1B P2
1
r@ Brack—|| £ PE | 1
b sao— | E W=
g
]_@ b velow | @ P4 &
H Yellow @ )@
% Vit < 4%
[ Violet— | < %
Or
renee © Orange— % DM | Not Used
b ’70\auyc | % P45 | Not Used
% (Gray** 2 i 2 | Not Used
Gray 1 52 {2 | Not Used
1% ’F Y (X M4X | 8/%6

Interface Panel

(85

‘ Violet

OO0

R CY 0Xt

Legend

Factory low voltage wiring
Factory line voltage wiring
Field low voltage wiring
Field line voltage wiring
Optional block

Quick connect terminal
Screw terminal -

field connection

Fuse

CC - Compressor contactor
RV - Reversing Valve output
ELT - Entering Load Side Water Temperature
HP - High pressure switch
LP - Low pressure switch
LPR - Load Pump Relay
RT - Refrigerant Liquid line Temperature
Sl - Slave Input relay
RC - Reversing Valve Coil
LFB - Load Pump Fuse Block
SFB - Source Pump Fuse Block

Field wire lug
Ground
Relay Contacts -

N.O., N.C.

Polarized connector

DFEO

Switch - High pressure

Switch - Low pressure

Relay coil

Capacitor

Thermistor

Notes:

1. Taped and wire tied off

2. 3AG 10 Amp fuse

3. For cycle load pump with a geo storage tank. Remove
the orange wire from the LPR relay coil and install a
jumper between the LPR relay coil and the comp
contactor coil as shown in the schematic above.
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Wiring Schematics cont.

Reversible - 380-420/50/3

Compressor

Red Blue Black

Unit
Power Supply
380-420/50/3

BIKWh (69)
Yellow (68)
o
Green/Yellow (67)
5vDC g g E ‘i Black (20) 20 Black (40)
Brown (41) —— -, R D09
LsT @ Brown (42) —— 3 558 [ - Black (19) 19
o KD e 49—t g9 |
Whi/Blu (44)—— ¥ 3 Black (18 18 Black (38)
| N D08 G Blck(1®) ] L
Iﬁ Black (45)
SFP BIk/Red (46— O — s o Back 37
Gray (47) —
EST GrayWht (48)— " Black 16) ———— 15 }
Iﬁ Blue (49) — o7 - Black(15)
ur _ o
BluelWht (50) o 15 Black (35)
Iﬁo 51—
ELT o:ml‘(s;;— < O i Black (14) ————————— 14 }
1 : D06 @*L
¢ @ Black (13) 13 Black (33)
) oo Black (12) 2 Yellow (34)
005 ~D+—— Bak(1) 1 Black (31)
D04 Bock(10)—— e )
24VAC Com = Johnson © Back (9
NOTE 5——— Black (53) Dit2 ® Black (8) 9 }
Black (26) DIt FX-10 0 Back 1) Black (22)
Black (55) DI10 8 Black (28)
Black (56) DI9
NOTE 6—— ::aci::g; g:g ® Black (6) —‘ 7 Black (27)
ad =
D02 © Black (5) 6
L {:y— Black (4) —‘ HP
NOTE Black (59) —| DI 34506/ Com T 5 Black 25) — [ O
DI6
Red (60) —| DI5 4 Violet (24)
Blue (66) - Gray (1) o1 O Bk 1
PB2 \—0307 Blue (62) — DI3 DOt 2 3 Orange (23)
Black (63)— DR2 L
Black (64)—| 9vDC Black () ————— 2 )
Black (65)— Dit f ———
el | o,
Yellow (21) ———
Black (26) ——
Black (53)
Black (55)
Black (56)
Black (57)
Black (58)
Black (63)
Black (64)
Black (65)

Legend

~

[ Internal junction OLO  Switch - High pressure
) Field wire lug O30 Switch - Low pressure
Factory low voltage wiring
Factory line voltage wiring 4;— Ground Open Jumper
77777777 Field low voltage wiring L
— — — Field line voltage wiring 4 }»;Hé Eecl)ay’\?féntads-
- Optional block M N . Closed Jumper
***** Field Zone Sensor Wiring @ Thermistor g
(O) Relay coll Polarized connector

CC - Compressor contactor

CP - Compressor Proving

ELT - Entering Load Water Temp
ES - Emergency Shutdown

EST - Entering Source Water Temp
HP - High pressure switch

LFD - Load Freeze Detection

LFS - Load Flow Proving Switch
LLT - Leaving Load Water Temp
LP- Low pressure switch

LST - Leaving Source Water Temp
RV - Reversing Valve coil

SFP - Source Freeze Protection
SFS - Source Flow Proving Switch
TB - Terminal Board

Notes:

1- Switch Blue and Red wires for 380V operation

2- Disconnect for -9 degree C load side freeze detection

3- Disconnect for -9 degree C source side freeze detection

4 - Acc 1and ACC 2 outputs are cycled with the compressor.

5- R,C, Y1, and Oinputs are for use with an aqua stat.

6- If no flow proving switch is being used on the load side, the LF terminal on the terminal board must be
jumpered to the R terminal for the unit to operate.

7~ Ifno flow proving switch is being used on the source side, the SF terminal on the terminal board must
be jumpered to the R terminal for the unit to operate.

8- Aclosed contact will enable the emergency shutdown input (ES) and the compressor proving input (CP).

9 - Primary over-ride input (POI) on a primary unit must be wired to R through anormally open contact. If the
POl input is on a secondary unit connect the Primary Over-ride output (PO) from the primary unit to the

POI terminal on the secondary unit.
10 - Apply 24VAC to the O terminal for cooling.

/
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Wiring Schematics cont.
Reversible - 380-420/50/3 cont.

8
Field Connection Diagram
(For units using Set Point control mode
with or without a secondary unit)
Red 380V i NOTE 6+
NOTE 1 ; NOTE 5 L
Pt |
Transformer i .
&My 1 .
| .
Black — | DR 200AC 24V COM @ i i
- .
o Load Flow AR
423‘\3/ @V  Load Vave Output e LD H h 3 pored
PB1 BlWht Primary Load :
Z e Over-ride Input 2% i
—1 3 @x1 A Rev Valve ) |
!
e
o @ we g s@[ff
2 To Primary Load Over-ride Input Primary Load
77777 C
1 (POI) of secondary unit. R Za Lz
Yellow 2
To Y1 input of secondary unit. -~ st Fmayut SO e$Dt
] Yellow (21)
ToR from secondary unit,  ---—- DN S s 0@
Black (36
ack (36) To O input of secondary unit. ----- LD she Fecordany Unt Sfm’:?ﬁ; o CROr|
’*@R 24VAC
Yellow (29) 1 Black (R)
| Py Lowvahe
] Output B
Black (40) 2 Black (LV) Field Connection Diagram
L Dx2 Acc2 (For units using aqua stat control
Black (38) 3 Black (X2) ] NOTE 3 mode.)
HOx1 At
] . NOTE 8-,
Black (35) 4 Black (X1) | NOTE 6 3
QL Aam : NOTE 5 ; |
Black (33) 5 Black (L) - | | |
!
PO Primary Load ! ! i
_ @ ' ! '
Black (31) 6 Black (PO) Over-ride Output i TOr o oroom | |
- DsE Secondary Unit - . ! !
)
Black (30) 7 Black (SE) I Enable @V Load Valve Output ;‘::fm;swwm ! 3
Secondary prman L |
H)sN rimary Load
Black (28) 8 Back(6N) —— | 24VAC Input Qxa nex2 Override Input
Secondary Unit @x1 Axt Rev Valve:
Q) sH
Black (27) 9 Black (sHo)—— | 2 SMC feaicool
@@L mam Source Flow
Proving Switch
HQc  avcom
L— 10 Back(©) —— | @po PimayLE gy
Over-ide Output
_ 1D et Scconday Uit Emegecy
—— NOTE 5—— Black (53) — 11 Black (LF) Proving Switch @se St
¢ z Primary Load Secondary 9VDC - Use
Black (55) — 12 Black (POI) ———] POL (ver-ide Input DN qinc forCPand ES
Secondary Unit Compressor
Violet (70) 2% Rev Val Dse ving Swi
Black (56) — 13 Black (0) —— O RevValve HeatlCool Proving Swich
Black (54) Source Flow
D) sF
Black (57) — 14 Black (SF) — | Proving Switch
NOTE 6
A(Z Y1 Comp1
Green/Yellow (72) [— Black(58) — 15 Black (Y1) —— |
Jf* @ Emergency
Orange (39) 16 Black (ES) —— | ES  Shutdown
@ 9VDC - Use
17 Black (9DC) —— 9DC for CP and ES
Compressor
—— 18 Black (CP) T cr Proving Switch

97P799-12  1/19/12
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Wiring Schematics cont.

NSKW Reversible with IntelliStart - 240/50/1

Compressor PB
2
External o0
Blue 1
N— Red ——O—O—— Red O RunWinding
(@] IntelliStart
Load -7 1= 7 7 T T source N Pink O Active
Pump | | Pump 5
] | | = g Blue QN O start
T T2 T T2 5 ¥ O
Black @M O Common
NOTE 2 LFB SFB Unit
Power Supply
U L UL 208-240/50/1
|
Brown/Blk [ N Blue/Wht
|
% — Brown/Wht
LPR
Brown
Blue /1
Blue Iack
240V Com
Green/Yell
reen/Yellow Red
e 208V
NOTE 1
Red Q m Transformer
Black Black/
Yellow Wh||e
A4V
P1
BlackGry Greenvelow{| o o | 1 TEST
Black\Wht Note 5orange—-{ P2 PIN b
}"""J =)= | Not Used
BlackiOn siown| S pd 8
e oS N g Microprocessor Control
HP
’—ng Black— Z P4 &
Black—| TP E
TS White/Blue ] = WS
\—er\ile/ﬁ\ue** EE
Red—|| = Pl =
NOTE 4 Blue @ Blue: 173 P2
AV
Elack+ Black———— Black——| = P& | 1
2 5 EE
Org/Gry——— Black « o«
i I Y I TE
Yell Yell o pd @
RVR T I VL
I S I @ pda
violet T % M=
NOTE 3 Raid) a8
Org/Gm Lol N
Orange 7 Orange
¢ o> ——orenge| | S MM
olet ko) orenge % P4 |
:’O Gray 1| 2 P2 | Not Used
6 liGray’f 2 P2 | Not Used VRVG
. 1
o ( 5 Q Interface Panel
| | 16 ( nterface Panel
B
RV& SIR rg/Srm>
Org/Wht '—Org/B
! ! (ep

Legend

Factory low voltage wiring
Factory line voltage wiring

- Field low voltage wiring

Field line voltage wiring
Optional block

Quick connect terminal
Screw terminal -

field connection

Fuse

Refrigerant Liquid Line Temperature
Slave Input Relay

Reversing Valve Coil

Load Pump Fuse Block

Source Pump Fuse Block
Reversing Valve Relay

Compressor Contactor Field wire lug

Reversing Valve Output

Entering Load Side Water Temperature = Ground

High Pressure Switch

Low Pressure Switch ﬂ ’_/Hé Relay Contacts -
- Load Pump Relay Contacts N.O.,N.C.

Polarized connector

eLo

ox=0

(>

O—{ éo Capacitor

&)

Switch - High pressure

Switch - Low pressure

Relay coil

Thermistor

Eal o a4

o

Notes:
. Taped and wire tied off

3AG 10 Amp fuse

Move jumper wire to 5 and 6 for reversible secondary unit
Black Thermistor - Source Coax

Blue Thermistor - Load Coax

For cycle load pump with a geo storage tank. Remove the
orange wire from the LPR relay coil and install a jumper
between the LPR relay coil and the comp contactor coil
as shown in the schematic above.
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Accessories and Options

IntelliStart

IntelliStart is a single phase compressor soft starter which
reduces the normal start current (LRA) by 60-70%. It should
be used in applications that require low starting amps,
reduced compressor start-up noise, off-grid, and improved
start-up behavior. IntelliStart is available as a factory

installed option or a field installed kit (IS6BORKL or IS6ORKS).

IntelliStart is available on 208-230/60/1 voltage.

Geo Storage Tank Dimensions

From Geo

PRIMARY ANODE
99 cm - 80 Gallon
106.7 cm - 119 Gallon

HOT OUTLET
w/35.6 cmm SECONDARY ANODE

Y

HydroZone Tank Controller

Tank controller (HZC) that adds outdoor reset with warm
weather shutdown, setpoint control, process control, and
management of four compressor outputs for our water-to-
water systems.

HZAB

This is used in conjunction with the HydroZone to control
the Geo-Storage tank electric heating element.

To Geo 150 cm Dip Tube

COLD INLET
/ 132.0 cm DIP TUBE

)
Approx. 2.54 cm

i)

T&P
VALVE

HEIGHT

90.8cm

<«<— 1 Yellow Wire attached

to Thermistor or Thermostat
for Top Exit

Element Location

Lower Sensor Thermistor (12P541-01)

/‘ to be used by Water to Water Units

/— Optional “From Geo” Connection

0 ¥
e \ 13.3cm

¥

DRAIN VALVE ~~ [«—— DIAMETER —»\ . h tat
ower ermosta

Model Gallon [Liter] Element Number R Dimensions in cm Approx Shipping
Number Capacit Wattage of Value Weight k
pacity (240 Volt) Elements Height Diameter ght kg
GEO-STORAGE-80 80 [303] 4500 1 16 160.6 61.0 92.5
GEO-STORAGE-120 119 [450] 4500 1 16 160.6 711 1411
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Engineering Guide Specifications

General

The water-to-water heat pump shall be a single packaged
unit that is certified under the Microgeneration Certification
Scheme (MCS) and evaluated to relevant European

safety directives. The heat pump, as manufactured by
WaterFurnace International, Fort Wayne, Indiana, shall

be designed to operate with source liguid temperatures
between 0°C and 45°C in cooling, and between 0°C and
30°C in heating.

Casing and Cabinet

The cabinet shall be fabricated from heavy-gauge
galvanized steel and finished with corrosion-resistant
powder coating. This corrosion protection system shall
meet the stringent 1,000 hour salt spray test per ASTM
B117. The interior shall be insulated with 1.3 cm thick, multi-
density, coated glass fiber for noise suppression.

All units shall have separate holes and knockouts for
entrance of line voltage and low voltage control wiring. All
factory-installed wiring passing through factory knockouts
and openings shall be protected from sheet metal edges at
openings by plastic ferrules. The control box shall be field
switchable from front to back for improved application
flexibility with quick attach low voltage harnesses. The
control box is shipped standard on the opposite end of the
water connections.

Refrigerant Circuit

All units shall utilize the non-ozone depleting and low
global warming potential refrigerant R-410A. All units shall
contain a sealed refrigerant circuit including a hermetic
motor-compressor, bidirectional thermostatic expansion
valve, reversing valve, coaxial tube water-to-refrigerant heat
exchanger, optional hot water generator coil, and service
ports. An optional vented double wall load coaxial water-to-
refrigerant heat exchanger is available on NSKWOG6.

Compressors shall be high-efficiency scroll type designed
for heat pump duty and mounted on vibration isolators.
The compressor shall be double isolation mounted using
selected durometer grommets to provide vibration free
compressor mounting. A high density sound attenuating
blanket shall be factory installed around the compressor
to reduce sound. Compressor motors shall be single-phase
PSC with overload protection.

The coaxial water-to-refrigerant heat exchanger shall be
designed for low water pressure drop and constructed of
a convoluted copper (cupronickel option) inner tube and
a steel outer tube. Refrigerant-to-water heat exchangers
shall be of copper inner water tube and steel refrigerant
outer tube design, rated to withstand 4135 kPa working
refrigerant pressure and 3101 kPa working water pressure.

44

The thermostatic expansion valve shall provide proper
superheat over the entire liquid temperature range with
minimal “hunting.” The valve shall operate bidirectionally
without the use of check valves.

Option: Cupronickel refrigerant-to-water heat exchanger
shall be of copper-nickel inner water tube and steel
refrigerant outer tube design, rated to withstand 4135
kPa working refrigerant pressure and 3101 kPa working
water pressure. Water lines shall also be of cupronickel
construction.

Option: Hot Water Generator (available on NSKWO08-17)
Internal double wall vented hot water generator coil
refrigerant to water heat exchangers shall be of copper
inner water tube and steel refrigerant outer tube design,
rated to withstand 4135 kPa working refrigerant pressure
and 3101 kPa working water pressure.

Option: Vented double wall water-to-refrigerant heat
exchange (available on NSKWO06)

Internal vented double wall water-to-refrigerant coaxial heat
exchangers shall be of copper inner water tube and steel
refrigerant outer tube design, rated to withstand 4135 kPA
working refrigerant pressure and 3101 kPA water pressure.

Piping and Connections

Supply and return water connections shall be 1in. [25.4 mm]
for the NSKW06-08, 1"/4 in. [31.75 mm] for the NSKW12-17,
and all hot water generator water connections shall be '/ in.
[12.7 mm] FPT copper fittings. The FPT fittings shall be fixed
to the cabinet by use of a captive fitting, which eliminates
the need for backup pipe wrenches.

Electrical

A control box shall be located within the unit compressor
compartment and shall contain a 75VA transformer with

a built-in circuit breaker, 24 volt activated compressor
contactor, terminal block for thermostat wiring and solid-state
controller for complete unit operation. Electromechanical
operation WILL NOT be accepted. Units shall be name-plated
for use with time delay fuses or HACR circuit breakers. Unit
controls shall be 24 volt and provide heating or cooling as
required by the remote thermostat/sensor.

A standard microprocessor-based controller that interfaces
with an electronic thermostat to monitor and control unit
operation shall be provided. The control shall provide
operational sequencing, high and low pressure switch
monitoring, freeze detection, hot water limit thermistor
sensing, lockout mode control, hot water and loop pump
control, LED status and fault indicators, fault memory, field
selectable options and accessory output. The control shall
provide fault retry three times before locking out to limit
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Engineering Guide Specifications cont.

nuisance trips. Anti short-cycle protection shall be integral
to the control.

A detachable terminal block with screw terminals will
be provided for field control wiring. All units shall have
knockouts for entrance of low and line voltage wiring.

Option: A FX10 microprocessor-based controller that
interfaces with an electronic thermostat to monitor and
control unit operation. The control shall provide operational
seguencing, high, low, and loss of charge pressure
monitoring, freeze detection, lockout mode control, fault
memory, field selectable options and accessory output.
The control shall communicate all mode, status, fault and
lockout codes to the front end system for fast and accurate
equipment diagnosis. The control shall provide fault retry
three times before locking out to limit nuisance trips.
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Optional FX10 microprocessor control communication
protocols: N2, LonWorks, BACnet

Optional IntelliStart (compressor Soft Starter) shall be
factory installed for use in applications that require low
starting amps, reduced compressor start-up noise, off-grid,
and improved start-up behavior. IntelliStart shall reduce
normal starting current by 60% on 203/50/1 units.
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Notes
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Smarter from the Ground Up™

Manufactured by
WaterFurnace International, Inc.
9000 Conservation Way

Fort Wayne, IN 46809
www.waterfurnace.com

Product: Envision NSKW

Type: Geothermal Hydronic Heat Pump - 50 Hz
Size: 06-17 kW

Document: Specification Catalog

APPROVED PRODUCT

MCS

Certificate Number NQA ‘00000027’
Factory Standard MCS010
Product Standard MCS007

©2012 WaterFurnace International, Inc., 9000 Conservation Way, Fort Wayne, IN 46809-9794. WaterFurnace has a policy
of continual product research and development and reserves the right to change design and specifications without notice. SCI066WN  03/12
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