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Attainable efficiencies of volute casing pumps, Europump Guide No. 2, 1999
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Figure 6 Maximum practically attainable efficiencies of single-stage, single-suction volute casing pumps dependent on
specific speeds and rates of flow. (The curves are limited to the range of ny which is covered by the database received

from the questionnaires.)
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A method to define a minimum level for pumps efficiencies based on
statistical evaluations

Technical University Darmstadt, 17,09, 2007

The efficiency of the pump shall be tested as described m this Annex and 1n accordance with
ENISO 9906-1999 class 2.

The mathematical description of the efficiency levels is based on the following equation’

Ngor = =11.48 X2-0.85y2 -0.38 xy +88.59 x+13.46y-C

X = In (n;) with o in [min'l]

y= In(Q) with Q m [m¥h]

PP gt g X2 nE Y H r=md/sec
e At E e a8 H ==nd/hr
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a) First staged minimum energy efficiency requirement

One vear after the proposed implementing measure comes o force, the C = 10% value will
apply for the measurement of energy efficiency of a pump. Values of C for each type of pump
are shown 1 table 1.

H a3 (BS)/ 2 7 5 s (NS) /i kiE2 (MSS)
Table 1: Values for pump energy efficiency levels

Quantity cut-off

3% 10% 15% 20% 30% 40% 50% 60% 0% 80%
C (ESOB 1450) 134.38 132.58 131.70 130.68 125.35 12807 12697 126.10 124 85 12294
C (ESOB 2900) 137.28 13560 13454 13343 13161 13027 129.18 126.12 127.06 12534
C (ESCC 1450) 134.39 132.74 13207 131.20 12977 128.46 127.38 126.57 125.46 124.07
C (ESCC 2900) 137.32 135.93 134 86 13362 13223 130.77 129.86 126.80 127.75 12654
C (ESCCI1450) 138.13 136.67 13540 13460 133.44 132.30 131.00 130.32 126.98 12730
C (ESCCI 2900} 141.71 139.45 13773 136.53 13491 133.69 132,65 13134 129.83 128.14
C (MS 1450) 134.83 13445 13389 13297 13240 130,38 130.04 1212 12548 12393
C (MS 2900) 139.52 138.19 136.95 13541 13489 133.95 13343 131.87 130.37 121.75
C (MSS 2900 137.08 134 31 13289 13243 130.94 128.79 12127 12522 12384 12205




TER AR UBERTY

Indusirial lechnalegy
Research Instltuie

1.5.2 3.8 B RC80%——4& = »23 1 Mj B a5 o 20%

f

b) Second staged minimum energy efficiency requirement

Four years after the proposed implementing measure comes mto force, the C=40% cut-off
values indicated i Table 1 will apply for the measurement of energy efficiency of a pump.

¢) Product information requirement

One year after the proposed implementing measure comes mto force, labelling of the top 20%
efficiency pumps must be proposed as a basis for a one-level best in class' efficiency label
based on the corresponding C values.

d) Benchmark for best products

The benchmark for best product i terms of energy efficiency 1s the C=80% values.

10
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1 1750 0 34.66 0.0 0.00% 9.5 8.297
2 1750 | 0.721 | 34.785 | 4.1 48.19% | 12.9 | 11.415 3.1 0.30
3 1750 | 1.047 | 34.527 5.9 |58.78% 15 13.486 | 2.5 0.24
4 1750 | 1.825 [33.064| 99 |7421% | 19.6 |17.834| 2.0 0.18
5 1750 | 2.405 | 30.61 12.0 |[79.11% | 224 |20.403 1.9 0.16
6 1750 | 3.057 |26.749 | 13.4 |79.16% | 249 | 22.656 1.9 0.14
7 1750 | 3.629 |22.172 | 13.1 |74.07% | 26.2 | 23.821 2.0 0.12
8 1750 | 4.145 | 16.206 | 11.0 |60.68% | 26.7 |24.277 | 2.4 0.11
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AR EFEERpwRERELE >4 3.2CH#s 34C > R K o ETE M AR Lo
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6.4 U R Ry i 2 o r1 R RRIRA S 0
6.4.1 4240 s 82 2 ——— 1L 7 FORBIRA S DI

Power input reference vs. hydraulic power

Grundfos
Smedegaard
Wilo
Biral
All
— ) 21*Phyd+55% 1-exp(0.39"Phyd))

1,0 10,0 100.0 10000 100000
Hydraulic power [W]
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6.4.2 ®AFH K HRAT LI i

Class Energy Efficiency

Index (EEI)
A** EEl < 0.20
A* 0.20 = EEl < 0.30
A 0.30 = EEl < 0.40

B 0.40 = EEl < 0.60
C 0.60 = EEl < 0.80
D 0.80 = EEl < 1.00
E
F
G

1.00 = EEl < 1.20
1.20 = EEl < 1.40
EElI = 1.40

o4



Indusirial lechnalegy
Research Instltuie

f

6.4.3 R A EF W2 kB4t R

(a) kb8 gz f A (Rp* 2 a &)
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75% t;5%
50% ts0%
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# 5 -

# 6 - ;
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FEeade % 1 in et (Max Hygo*Qpo0y)
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6.5.2 % F1-F¥Li ﬁ%l A1 7 2h(Max H100%*Q100%)

AVF-221 190Hz

21 /min) Q(m3/h) 2 & £(mH*Q k= 5 (kW) # 5 (kW)
0 0 20. 8 0 0 0. 486
40 2.4 20.43 49.032 0.134 0. 606
60 3.6 19. 81 71.316 0.194 0. 669
80 4.8 19.04] 91. 392 0. 249 0. 729
100 6 17.84) 107. 04 0. 292 0.78
120 7.2 16. 38/117. 936 0. 321 0.823
140 8.4 14. 69/123. 396 0.336 0.895
160 9.6 12. 34/118. 464 0.323 0.3885
180, 10.38 9.75 105.3 0. 287 0.905
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6.5.3 # 23+ & Q25%, Q50%, Q75%, Q100%

Qo090 = 8.4 M3
Q/50, =6.3 Mm%
Qgpy, =4.2 M3
Qus0, =2.1m3/

D D D B )
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6.5.4 # B33+ B Q25%, Q50%, Q75%, Q100% & i & 4 42 H

Hat Qg =72 H at Qqp9e,= 7.35 M

H referen::econtrol curve I_ at Q25(y0 =
9.18 m
Hat Qs =
Hioon 11.02 m
- H at Q75(y =

Q_'-'J!"?S Qilﬂ'?ﬁ Q.‘j'?ﬁ Qlﬂﬂ?ﬁ Q 1 2 85 m

H at Qg0 = 14.69
m

60



TR R

Indusirial lechnalegy
Research Instltuie

6.5.5 # a3+ 5 Q25%, Q50%, Q75% & it B il & rpm

Qus0, (2.1 M3/h,9.18 m)

Qgpo, (4.2 m¥h, 11.02
m)

i
0
RPM at Qgy, = 145.275

Hz

RPM at Q50,
Hz

(6.3 m3/h , 12.85
at Quso, = 127.512

H18R8M; >
H,; o RPM,2
H, a RPM,,?

Q259

140Hz

120Hz

Q(m3/h)

H(m)

H(m)

1.2

11.15

8.14

2.4

10.84

1.73

Qs0%

160Hz

140Hz

Q(m3/h)

H(m)

H(m)

3.6

13.74

10.22

4.8

12.86

9.34

Q759%

180Hz

160Hz

Q(m3/h)

H(m)

H(m)

6

15.72

11.7

1.2

14.24

10.17

UBERTY
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6.5.6 % 25 - 3+ & Q25%, Q50%, Q75% & ini mﬂi%l » 7 PL

PL at Q250/0 — 21 O W PL a RPML3
P at Qgpe, =350 W P; a RPM3

P, at Q. =571W P o RPM,
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6.5.7 % 63+ ¥ EEI

P (kW) | Time (%)| Pr.(kW)
PLoo | 08550 | 6% | 0051
Piys | 05714 | 15% | 0.086
Piso | 03501 | 35% | 0.123
Pras | 02103 | 44% | 0.093
Prog | 0352

EEl = —— =36.14%
P

AVE-221 AMX-221
190 Hz 50Hz /
Q(m3/h) H(m) [PyyakW)| P (kW) | H(m) Pnyg kWP (kW)

84 | 14.69 | 0.336 | 0.855 | 14.06 | 0.322 |0.974
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mooi# (kW) =R4 P (Nt/m?) xix£Q (m¥/sec) /1000
m B4AP (Nt/m?) =pg=% % 0 (Kg/m®) x*ci# B g(m/sec?) x342H (m)
= CNSB4004/CNS113275 ]| X R FiE 2 R{E  fEnE B2 HF &
m o (kW) =p xgx H(m) x Q (m/sec) /1000
= CNSB4004/CNS11327 i & —»xF A/Bw 3% 5§ i bt
5 i s sin /R pe
= CNS14400/CNS11330% »c 3 8 iE3- 5 42 % #
BERELETH#EKND=5 Edr (kW)/ 5 &E»F (%)
mRGF AR
B ()=%ijf »aF (%)x5 & 2% F (%)
g =42 T # KW /s (kW)

F2 e e =1/582%F (%)
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2 * E % (60Hz)

.3 1S0 2858 ﬁ,ﬁ B~ T B (1)
.3 IS0 2858 & it #As ~ A= T # AL v (2)
.3 IS0 2858 & it #As ~ A= T # AL v (3)
.3 IS0 2858 & it #As ~ =T # &AL v (4)
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Indusirial lechnalegy

Research Insiltuie B. 1 #ﬂ%“/‘_g; 'ES é 73;( :’Z\ :%E_ %&‘<50HZ)
- 50HZz % ZE B QIR %o A
RS
KW 2 4 6

IE1 IE2 IE3 IE1 IE2 IE3 IE1 IE2 IE3
0.75 | 721% | 78.9% | 82.1% | 72.1% | 81.1% | 84.0% | 70.0% | 75.9% | 80.6%
1.1 75.0% | 80.8% | 83.8% | 75.0% | 82.7% | 85.3% | 72.9% | 78.1% | 82.4%
1.5 77.2% | 82.3% | 85.0% | 77.2% | 83.9% | 86.3% | 75.2% | 79.8% | 83.8%
2.2 79.7% | 84.0% | 86.4% | 79.7% | 85.3% | 87.5% | 77.7% | 81.8% | 85.4%
3 81.5% | 85.3% | 87.5% | 81.5% | 86.3% | 88.4% | 79.7% | 83.3% | 86.6%
4 83.1% | 86.4% | 88.4% | 83.1% | 87.3% | 89.2% | 81.4% | 84.6% | 87.7%
5.5 84.7% | 87.5% | 89.4% | 84.7% | 88.2% | 90.0% | 83.1% | 86.0% | 88.7%
7.5 86.0% | 88.5% | 90.3% | 86.0% | 89.1% | 90.8% | 84.7% | 87.2% | 89.7%
11 87.6% | 89.6% | 91.2% | 87.6% | 90.1% | 91.7% | 86.4% | 88.7% | 90.8%
15 88.7% | 90.5% | 91.9% | 88.7% | 90.9% | 92.3% | 87.7% | 89.7% | 91.6%
18.5 | 89.3% | 91.0% | 92.4% | 89.3% | 91.4% | 92.7% | 88.6% | 90.4% | 92.1%
22 89.9% | 91.4% | 92.7% | 89.9% | 91.7% | 93.1% | 89.2% | 90.9% | 92.5%
30 90.7% | 92.1% | 93.3% | 90.7% | 92.4% | 93.6% | 90.2% | 91.7% | 93.1%
37 91.2% | 92.5% | 93.7% | 91.2% | 92.8% | 94.0% | 90.8% | 92.2% | 93.5%
45 91.7% | 92.9% | 94.0% | 91.7% | 93.1% | 94.3% | 91.4% | 92.7% | 93.9%
55 92.1% | 93.3% | 94.3% | 92.1% | 93.5% | 94.5% | 91.9% | 93.1% | 94.2%
75 92.7% | 93.8% | 94.7% | 92.7% | 94.0% | 95.0% | 92.6% | 93.7% | 94.7%
90 93.0% | 94.1% | 95.0% | 93.0% | 94.2% | 95.2% | 92.9% | 94.0% | 94.9%
110 93.3% | 94.3% | 95.2% | 93.3% | 94.5% | 95.4% | 93.3% | 94.3% | 95.2%
132 93.5% | 94.6% | 95.4% | 93.5% | 94.7% | 95.6% | 93.5% | 94.6% | 95.4%
160 93.8% | 94.8% | 95.6% | 93.8% | 94.9% | 95.8% | 93.8% | 94.8% | 95.6%
=200 [94.0% | 95.1% | 95.8% | 94.0% | 95.1% | 96.0% | 94.0% | 95.0% | 95.8%

71



TR R

Indusirial lechnalegy
Research Instltuie

B.2 #%& 5 &F» ¥ % %(60Hz)

UBERTY

kW

60HZz 5 A /R % Tk

4

IE1

IE2

IE3

IE1

IE2

IE3

IE1

IE2

IE3

0.75

77.0%

75.5%

77.0%

78.0%

82.5%

85.5%

73.0%

80.0%

82.5%

1.1

78.5%

82.5%

84.0%

79.0%

84.0%

86.5%

75.0%

85.5%

87.5%

1.5

81.0%

84.0%

85.5%

81.5%

84.0%

86.5%

77.0%

86.5%

88.5%

2.2

81.5%

85.5%

86.5%

83.0%

87.5%

89.5%

78.5%

87.5%

89.5%

3.7

84.5%

87.5%

88.5%

85.0%

87.5%

89.5%

83.5%

87.5%

89.5%

5.5

86.0%

88.5%

89.5%

87.0%

89.5%

91.7%

85.0%

89.5%

91.0%

7.5

87.5%

89.5%

90.2%

87.5%

89.5%

91.7%

86.0%

89.5%

91.0%

11

87.5%

90.2%

91.0%

88.5%

91.0%

92.4%

89.0%

90.2%

91.7%

15

88.5%

90.2%

91.0%

89.5%

91.0%

93.0%

89.5%

90.2%

91.7%

18.5

89.5%

91.0%

91.7%

90.5%

92.4%

93.6%

90.2%

91.7%

93.0%

22

89.5%

91.0%

91.7%

91.0%

92.4%

93.6%

91.0%

91.7%

93.0%

30

90.2%

91.7%

92.4%

91.7%

93.0%

94.1%

91.7%

93.0%

94.1%

37

91.5%

92.4%

93.0%

92.4%

93.0%

94.5%

91.7%

93.0%

94.1%

45

91.7%

93.0%

93.6%

93.0%

93.6%

95.0%

91.7%

93.6%

94.5%

55

92.4%

93.0%

93.6%

93.0%

94.1%

95.4%

92.1%

93.6%

94.5%

75

93.0%

93.6%

94.1%

93.2%

94.5%

95.4%

93.0%

94.1%

95.0%

90

93.0%

94.5%

95.0%

93.2%

94.5%

95.4%

93.0%

94.1%

95.0%

110

93.0%

94.5%

95.0%

93.5%

95.0%

95.8%

94.1%

95.0%

95.8%

150

94.1%

95.0%

95.4%

94.5%

95.0%

96.2%

94.1%

95.0%

95.8%

=185

94.1%

95.4%

95.8%

94.5%

95.0%

96.2%

94.1%

95.0%

95.8%
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B.3 ISO 2858 & if 4 ~ 427 # &4 it vt (1)
o
P P O PP I O O v v PN Cigwa #2354 [t o g v
rpm|mm | mm | mm [cmm| m | kW | Ns |25 | £4 |24 | &4 C}I i,B C}I iA (2801:%
% | kW | kW | kW | | 7| %7

1750) 40 | 32 125 (012 7 10.14| 140.9 | 68.0% 0.58 047  0.36 4.2 3.4 2.6
17500 40 | 32 160 | 0.12| 12 [0.23 | 97.1 69.0%) 0.93 0.76, 0.70 4.1 3.4 3.1
17500 50 | 40 125 1025 7 (029 203.3 | 69.0% 1.00 0.81 0.61 3.5 2.8 2.1
1750, 40 | 32 | 200 | 0.12| 18 [0.35| 69.4 | 79.0% 1.28 1.04 1.26 3.6 2.9 3.6
17500 50 | 40 160 | 0.25| 12 047 | 140.1 | 80.0% 1.41 1.15 0.94 3.0 2.5 2.0
1750 65 50 125 | 0.5 7 10.57 | 287.5 | 80.5%) 1.47 1.200  0.93 2.6 2.1 1.6
1750, 50 | 40 | 200 |0.25| 18 |0.74 | 100.1 | 81.0% 2.19 1.78 1.69 3.0 2.4 2.3
1750 65 50 160 | 0.5 12 1094 | 198.2 | 81.4% 2.38 1.96 1.58 2.5 2.1 1.7
1750, 80 | 65 125 1 7 1.1 | 406.6 | 81.6%) 2.61 2.14 1.75 2.3 1.9 1.5
34501 50 | 40 125 (025 29 | 1.2 | 138.0 | 82.5% 346 2.81 2.32 2.9 2.4 2.0
1750 65 50 | 200 | 0.5 18 | 1.47 | 141.6 | 85.5% 3.55 2.91 2.55 2.4 2.0 1.7
34501 50 | 40 160 | 025 | 46 | 1.9 | 97.7 | 85.5% 5.29) 4.31 4.14 2.8 2.3 2.2
1750, 80 | 65 160 1 12 | 1.9 | 280.2 | 85.5% 4.09 3.35 2.75 2.2 1.8 1.5
1750 65 50 | 250 | 0.5 | 29 |2.37| 99.0 | 85.5% 5.72 4.69 4.73 2.4 2.0 2.0
3450| 65 50 125 | 05 | 29 | 24 | 195.2 | 85.5% 5.72 4.69 3.81 2.4 2.0 1.6
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CNS | CNS | CNS | mF

: L L e T P s U P s
RS _Ké 3 > & 0
VI BrRS ACE 1 C80% | NS B| CNS A | C80%

L ) ) e
3 ;_f‘

% kW kW kW

it | > v Ei| m R || s
rpm mm| mm | mm |[cmm | m | kW

It
2

(=i

L

Z

27 SEL 27 SEL
DL 7z v

3450 50 | 40 | 200 | 025 | 72 | 2.9 69.8 | 86.5% 8.19 6.66 8.11 2.8 2.3 2.8
1750 80 | 65 | 200 1 18 | 2.9 | 200.3 | 85.4% 6.41] 526/ 4.46 2.2 1.8 1.5
1750100 80 | 160 | 1.58 | 12 | 3.0 | 352.2 | 85.5% 6.09 5.03 4.20 2.1 1.7 1.4
3450 65 | 50 | 160 | 0.5 | 46 | 3.8 | 138.1 | 87.5% 8.87 7.28 6.42 2.4 1.9 1.7
1750|125 | 100 | 160 2 12 | 3.8 | 396.3 | 86.5%  7.51] 6.16f 5.21 2.0 1.6 1.4
1750100 80 | 200 | 1.58 | 18 | 4.6 | 251.7 | 87.5% 9.31] 7.69] 6.51 2.0 1.7 1.4
1750|125 100 | 160 | 2.5 12 | 4.7 | 443.1 | 87.5% 9.021 745 642 1.9 1.6 1.4
1750 80 | 65 | 250 1 29 | 4.7 | 140.0 | 87.5% 10.08 8.26| 7.60 2.1 1.7 1.6
3450 80 | 65 | 125 1 29 | 4.7 | 276.1 | 87.5% 10.08 8.26| 6.77 2.1 1.7 1.4
3450 65 | 50 | 200 | 0.5 72 | 5.9 98.7 | 88.5% 13.73 11.26 11.37 2.3 1.9 1.9
1750|125 | 100 | 200 2 18 | 5.9 | 283.2 | 87.5% 11.63 9.53 8.08 2.0 1.6 1.4
3450 65 | 50 | 250 | 0.5 80 | 6.5 91.2 | 88.5% 15.25 12.51) 13.17 2.3 1.9 2.0
1750|125 100 | 200 | 2.5 18 | 7.4 | 316.6 | 88.5% 13.96 11.53] 9.85 1.9 1.6 1.3
1750100 80 | 250 | 1.58 | 29 | 7.5 | 176.0 | 88.5% 14.84 12.26/ 10.89 2.0 1.6 1.5
3450 80 | 65 | 160 1 46 | 7.5 | 1953 | 88.5% 15.81] 12.96| 11.05 2.1 1.7 1.5
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TER:TiRZEET UBERTY
Indusirial lechnalegy
B.3 ISO 2858 & jp At ~HFE L #E4ant(3)

Reszarch Insiltuie

‘ . . U I el B A A A F ST = R P
SRR TS R R A A R L )% é B:»—? A:»—? Cﬁ80% NS B | ons A | csox
rpm | MM | MM | Mm | com | M kW Ns e i i % 7 . e | e

% KW KW LA A I N
1750 | 125 100 {250 2 | 29 | 9.5 | 198.0 | 89.5% 18.31 15.01) 13.19 1.9 1.6 1.4
3450 1100 80 |125| 2 | 29 | 9.5 |390.4 | 88.5% 18.52 15.18 12.84 2.0 1.6 1.4
3450 | 80 | 65 200 1 | 72 |11.8|139.6 | 89.5% 24.47 20.06 18.46 2.1 1.7 1.6
1750 | 150 | 125 [200| 4 | 18 | 11.8 | 400.5 | 89.5% 21.65 17.76/ 15.37 1.8 1.5 1.3
1750 [ 125 | 100 [250| 2.5 | 29 | 11.8 | 221.4 | 89.5% 22.24 18.38 16.07 1.9 1.6 1.4
1750 | 100 | 80 |315|1.58| 46 | 11.9 | 124.5| 89.5% 23.27 19.22  18.68 2.0 1.6 1.6
3450 | 80 | 65 250 1 | 80 |13.1|129.0 | 89.5% 27.19 22.29] 21.01 2.1 1.7 1.6
3450 [ 100 | 80 |160| 2 | 46 | 15.0 | 276.2 | 89.5% 29.05 23.81] 20.20 1.9 1.6 1.3
1750 | 125 | 100 |315| 2 | 46 | 15.0 | 140.1 | 91.0% 28.57 23.42 22.13 1.9 1.6 1.5
1750 | 125 100 [315| 2.5 | 46 | 18.8 | 156.7 | 91.0% 34.69  28.67  26.59 1.8 1.5 1.4
1750 | 150 | 125 [250| 4 | 29 |18.9 | 280.1 | 91.0% 34.30 28.14  24.35 1.8 1.5 1.3
3450 [ 100 | 80 [200| 2 | 72 |23.5|197.4 | 91.0% 44.72 36.66( 32.22 1.9 1.6 1.4
1750 | 125 | 100 {400 2 | 72 | 23.5|100.1 | 91.7% 44.38 36.38 38.57 1.9 1.5 1.6
3450 [ 125 | 100 {160 |3.17| 46 | 23.8 | 347.8 | 91.0% 43.55 35.71] 30.73 1.8 1.5 1.3
3450 | 100 | 80 |250| 2 | 80 |26.1|182.4| 91.7% 49.31) 40.42 36.00 1.9 1.5 1.4
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CNS | CNS | CNS | &}

FE A A a0 v

g | rv e [ ERE | FAE| e Pt s 5E | B A | C80%
rpm | mm | mm | mm |[cmm| m kW Ns | »c& | 74 w4 w4 CNSB CNiA CngZ)

7‘,;/{;‘__?“‘ ’,{;_f ,{;_f

% kW kW kW

1750 | 125 | 100 | 400 | 2.5 | 72 | 294 | 111.9 | 91.7% 53.88 44.53] 45.54 1.8 1.5 1.5
1750 | 200 | 150 | 250 | 6.33 | 29 | 30.0 | 3523 | 91.7% 52.74 43.02) 37.63 1.8 1.4 1.3
3450 | 125 | 100 | 160 | 4 46 | 30.1 | 390.6 | 91.7% 53.99 44.29 38.29 1.8 1.5 1.3
1750 | 150 | 125 | 315 | 4 46 | 30.1 | 198.2 | 91.7% 53.99 44.29 39.63 1.8 1.5 1.3
3450 | 125 | 100 | 200 |3.17 | 72 | 37.3 | 2485 | 91.7% 67.64 55.46 48.32 1.8 1.5 1.3
1750 | 200 | 150 | 250 | 8 29 | 379 | 396.1 | 92.4% 64.08 53.96 47.15 1.7 1.4 1.2
3450 | 125 | 100 | 250 | 3.17 | 80 | 41.4 | 229.6 | 91.7% 75.16 61.62] 54.09 1.8 1.5 1.3
3450 | 125 | 100 | 200 | 4 72 | 47.0 | 279.2 | 92.4%  83.87, 68.80 59.56 1.8 1.5 1.3
1750 | 150 | 125 | 400 | 4 72 | 47.0 | 141.6 | 93.0%  83.33] 68.35 65.40 1.8 1.5 1.4
1750 | 200 | 150 | 315 | 6.33 | 46 | 47.6 | 2493 | 93.0% 82.48 67.29 59.48 1.7 1.4 1.3
3450 | 125 | 100 | 250 | 4 80 52.3 | 2579 | 93.6% 91.99] 75.46, 65.63 1.8 1.4 1.3
1750 | 200 | 150 | 315 | 8 46 | 60.1 | 280.2 | 93.6% 100.34 84.50 73.80 1.7 1.4 1.2
1750 | 200 | 150 | 400 | 6.33 | 72 | 74.4 | 178.1 | 93.6% 128.28 104.65 96.46 1.7 1.4 1.3
1750 | 200 | 150 | 400 | 8 72 | 94.1 | 200.3 | 94.19% 156.22] 131.55] 118.42 1.7 1.4 1.3
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