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Minimum allowable values of energy efficiency and energy efficiency grades for
centrifugal pumps
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5 FREENFR

5.1 ReeFRHIFRE
TRREREE S 3 3 P, Forp 1 ol AR AR E R & BE RS R RCR NIZ A (4)
R 1HEEAER R BOTEME, S0 1~E 6 #fig; MERERNE, SREMERILRE 2~ 7 FIE
WE . FRBEREH T H RS WL % A
17 =A+B-log(q) + C-log(q)* + D-log(q)® + E -log(q)* + F - log(q)® + G - log(q)® === (4)
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n —— ZEXCK, BACNESE 0
—— R, ARSI KA (n'/h)
A, B, C. D, Ev F. 6—— HHHE R
i BB E A SRR,
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5.2 ReeWPREE

RAERIRE N AE TR ARIMEB VTR RERBS (n 2, BE1-E6LL AR —RTIEEK
RERL3Z -
R1 FREREBER R

<% T FYEA 25

R sEa azsu mEm gEM AR% aEE UEN RN [sEM
A 9. 8000 | -21.2000 | —59. 5000 20, 1000 5. 8000 | -19. 2000 36. 5000 17. 5000 | —49.9000
B 77.7000 | 112.3000 | 112.0000 59. 8000 57.7800 | 88.2000 53. 1000 52,5000 [ 102.4000
C —57.0000 | —70.1400 | —35.8900 | —38. 2000 | —31.0000 | —75.0000 | —38.4000 | —-31.2000 | —76.7000
D 36. 0500 34,1200 0. 5700 20, 4300 17.6000 [ 45,5000 20. 4200 17. 5400 45, 3500
E —13. 4500 | -10. 7610 3. 7300 —6. 4760 —6. 0350 | -14. 6440 —6. 4760 —6. 0120 [ —-14.6900
F 2. 4757 1. 8100 —1. 0930 1. 0400 1. 0100 2. 3160 1. 0420 1. 0030 2. 3000
G -0, 1752 —0.1220 0. 0970 —0. 0661 —0.0652 | —0.1431 —0. 0656 —0. 0634 —0. 1360
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Z¥ EiHE ALz B
) REH |20 E%H [3EEH  |[ASEN  |[Aiemal  [ahelERs W 2 s A% [Wiem AN
A 7.5800 | -15.8000 | —45. 0000 13.563] -23.8483| —68.8643| -0.6918 | -19.6000 | -50. 0000
B 91.8100 | 110.0000 | 101.0000 72.3245| 119.8267| 102.6428] 72.0000 | 76.8000 | 71.0000
C ~71.0000 | ~70.3700 | -33.0000 | -50.9991] -80.5548| -18.8692| —55.0000 | ~54.8900 | -40.0000
D 44.0510 | 34.3000 0. $000 32.036] 41.1841] -9.9119] 38.4000 | 38.4000 | 28.0000
E ~16. 4000 | —10.7200 3.7000 | -12.1357| -13.3158]  7.3061| -15.0200 | -15.0300 | —11.3200
F 3.0510 1.7810 | —1.2100 2. 2776 2.2782] -1.7621] 2.8590 2. 8560 2. 2000
G —0.2186 | —0.1197 0.1206 | -0.16456] -0.1563|  0.1485] -0.2110 | -0.2110 | -0.1627
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(

%)

JifEQ (m3/h) 5 10 15 20 25 30 40 50 60 70 80 90
AER 1 2% 45.8 | 55.4 [ 60.4|63.6|66.1|67.9|70.8[72.8|74.4 |75.7 |76.8|77.6
e o2k 32.4146.0|52.5|56.6|59.6|61.8|65.1|67.5/69.3 |70.7 |71.9]72.9
B3k 19.9|28.4(33.8(37.6|40.5|44.8|47.9/50.3 [52.2 |53.8]55.2
FEQm3/h) | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 |[800 |900 | 1000 | 1500
HeR1 2% 78.4 | 81.0|82.6|84.5|85.5|86.2|86.7|87.0|87.3 |87.5 |87.788.2
e a2k 73.7176.7(78.5/80.782.0(82.8|83.5(84.0/84.3 |84.7 |84.985.8
ek 56.4 | 60.7|63.6|67.369.7|71.4]72.8(73.9|74.7 |75.5 | 76.1]|78.3
FEQ@'/h) | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000 | 15000 | — —
B 1 2% 88.6(89.0/89.3(89.5/89.7(89.8(89.9/90.0[90.1 |90.2 | — —
ek 86.4 | 87.0|87.4|87.7/87.9(88.1(88.2/88.3(88.4 |88.4 | — —
B3k 79.6 | 81.1[81.9|82.4|82.8(83.1(83.3[83.5/83.7 |84.5 | — —

= 3 BOMNIREKREEFR %)
TEQ@/h) | 5 10 |15 [ 20 | 25 |30 | 40 | 50 | 60 70 80 | 90
RERZK 48.8156.6|60.6|63.2]65.2166.7][69.1]70.8]72.2 [73.3 |74.2]75.1
RER2 %% 35.8145.1150.1(53.4]55.9]57.9]61.0|63.2[65.0 |66.5 |67.7]68.8
RERU3ZH 18.2127.0131.6 [ 34.8[37.2139.2|42.3 | 44.6| 46.6 | 48.2 |49.6 | 50.8
Viga@/h) | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1500
RER 14k 78.480.1[82.3183.7184.7[85.4|86.0186.5[86.9 [87.3 |88.5]78.4
Re 24k 73.175.3[78.1179.981.2[82.1182.9183.5[84.0 [84.4 |85.9]73.1
RER3LR 55.9 | 58.6|62.2(64.666.4]67.7]68.8]69.8[70.5 |71.2 |73.6]55.9
FEQ@/h) | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000 | 15000 | — | —
RER12% 89.3190.2190.7[91.1]91.4]91.6191.8191.9[92.0 |92.2 | — | —
Re k2] 86.7 87.8188.3(88.7[89.0[89.2189.3189.5[89.5 |89.8 | — | —
REAL32) 75.2 1 77.2178.5179.4180.2|80.8[81.3|81.8[82.2 |83.6 | — | —
Ve PR B O K IR i B A A T R

R4 BEFKREGENER (%)
MEQ@/h) | 5 10 |15 | 20 [ 25 | 30 | 40 | 50 | 60 70 80 | 90
RERL12% 60.4 | 66.1]68.8]70.6]71.8]|72.8174.2175.2176.0 |76.7 |77.2]77.6
RER22% 43.7151.3155.257.8159.8]61.3163.6|65.2[66.5 |67.6 |68.5]69.2
A3 8.6 114.9(19.2122.4]25.0129.0]32.034.4 [36.3 |38.0]39.5
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B34 2RI KEREBEER

MEQ@/h) | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 | 800 900 | 1000 | 1500
Bk 12K 78.0179.3]80.1(81.0|81.5]81.8]182.082.1[82.2 |82.3 |82.4]82.5
fexkog) 69.9|72.1[73.6|75.276.276.9|77.4]77.7178.0 |78.2 |78.3|78.8
BERA3 40.8 | 45.4 | 48.5[52.4[54.9[56.758.0[59.1]60.0 |60.7 |61.3]63.5
FEQ@/h) | 2000 | — — — — — — — — — — —
BER1Z% 82.5| — — — — — — — — — — —
BER2Z% 79.0 | — — — — — — — — — — —
BERA3 64.9 | — — — — — — — — — — —
R5 BEEKRREENER (%)
MEQ®@/h) | 5 10 15 20 25 30 40 50 60 70 80 90
ReR1 2% 48.7158.9163.9167.2169.5|71.4[74.0|75.9|77.4 |78.5 |79.4]80.2
RERL22% 36.1(49.1(55.2159.1[61.8[63.9167.0[69.2]170.8 [72.2 |73.2|74.2
REAL3ZK 10.4(26.4|34.1139.0]42.5145.1[49.0151.9]54.0 |55.8 |57.3]58.5
FEQM@/h) | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 | 800 900 | 1000 | 1500
BeR12% 80.883.0[84.2|85.5[86.1]86.5]86.7]86.8|86.9 [87.0 |87.0]87.1
ReRio 2% 74.9 [ 77.6[79.2(81.1]82.1]82.8183.3/83.6[83.8 |84.0 |84.2]84.5
BeR3 %% 59.6 | 63.5[66.0]69.271.272.673.7|74.5|75.2 |75.7 |76.2|77.8
MEQ@/h) 2000 — | — | — | — | — | — | — | — — | — | —
R gsr2| — | — | — 0 — | — | — | — | — — 0 | —
medesk 846 — | — | — | — | — | — | — | — — 0 — | —
AER3K 78.7 | — — — — — — — — — — —
= 6 AL IRAEEFR (%)
MEQm3/h) | 5 10 15 20 25 30 40 50 60 70 80 90
RERLIZR | 47.6|156.9|61.7|64.8|67.1]68.9]71.6]73.5|75.0 |76.2 |77.2]78.0
RER2 | 31.8(45.4(51.9]56.0]58.9]61.1]64.4166.7168.5 [69.9 |71.1]72.1
A3 10.7120.026.0[30.30133.6[38.4)41.9]44.7 |46.9 |48.7]50.3
FEQMmY/h) | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1500
Re1 2% 78.7 181.1182.584.2[85.185.7[86.1|86.4| 86.7 | 86.9 | 87.0| 87.5
Resiok 72.9175.8177.6 | 79.7[80.981.7[82.3|82.8] 83.2 | 83.4 |83.7]84.5
BERA3 51.7(56.6|59.8]64.066.7[68.6[70.0)71.1] 72.1 | 72.8 | 73.5]75.6
FEQMm/h) | 2000 | 3000 | 4000 | 5000 | 6000 | — | — | — — — — | —
BERL 1R 87.8|88.188.3(88.4(88.5| — — — — — — —
BeR 2% 85.0|85.5(85.8]86.0|8.1] — | — | — — — — | —
BB 76.878.0|78.6[78.9|79.1|] — — — — — — —

10
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RT BREERER (%)
WEQ@/h) | 5 10 15 20 25 30 40 50 60 70 80 90
BERL 1R 327 | 423 | 475 | 51.0 | 53.7 | 55.8 |59.1 | 61.4 | 63.3 | 649 |66.1 | 67.2
Be X2k 17.2 | 28.3 | 34.4 | 385 | 41.7 | 44.2 | 48.0 | 50.9 | 53.1 | 55.0 | 56.6 | 57.9
BERL32K 6.6 | 11.3 | 14.9 |17.7 [ 22.1 | 25.4 | 28.0 | 30.1 | 31.9 | 335
FEQ@/h) | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1500
BER 2% 68.2 | 71.5| 736 | 76.2| 77.8 | 788 | 79.6 | 80.2 | 80.7 | 81.1 | 81.4 | 825
BER2Z% 50.0 | 63.2 | 659 | 69.2 | 71.3 | 72.7| 73.8| 746 | 753 | 759 | 76.3 | 77.9
RERU3ZK 349|399 | 431 | 474 | 50.2 | 52.3| 539 | 55.2 | 56.3 | 57.2 | 58.1 | 61.2
JiEQ@m®/h) | 2000 | 3000 | 4000 | 5000 | 6000 | — — — — — — —
e 1% 83.1| 837 839|840 840 — — — — — — —
e 2 788 | 79.8 | 80.3| 8.4 | 804 | — — — — — — —
BERL32K 63.3| 66.3| 684| 699 | 71.2| — — — — — — —
35
30 ‘\
\
\
\
2 \\
\
\
20 \\
\
\
\\
15 ‘\
AN
AN
\\
10 \\
N\
N\
N
5
0 T —
20 30 40 50 60 70 80 90 100 110 120
FEAE T .

B7 n=20~1208%. ZHFHKELERBBIEE (A




GB XX XXX—XXXX

O = Do Wk Ol

210 220 230 240 250 260 270 280 290 300
PhFEIH n,

B8  n,=210~3008%. £HEKELEXRBIEM (An

12



GB XX XX X—-20X X

Mt R A
(FERMMEMIR)
R ERMITE Sl

A1 Rfl

B RgURIER MRS : Q=20m’/h, H=50. 72m, n=2950r/min, WHKXHEN =52. 5%, RKILiZH
B AN RERURHIREREN  BERCR IR ANBERBH BRI o FFHIBZ G R A REREE -

A2 HERZENFRHMERESEIFRFIE

A21 MERRERANTE
RAE AN (2) THEIZRCE 1 LI -

2
o :3-650«/6 _ 3.65<29506<3/20_ 429
s H34 °YB50.72

RAEEITEAE, i y42. 20, HRHEZIEE (A n) JY13. 5%,
RAEAIL (3, FUE FREE:
ne=n — An = 50. 72%-13. 5%=39%

TR S E 200’ /b, RS BERCERINBCRE (0 N o ) AL N =RVESR A
a) ik GHFER
KRR 20m’/nFIR 1 BRI S SRR AR BN AL (D)

n = 10.95+77.5 X 1og(20)—57. 091 X log(20)*+35. 985 X log(20)°-13. 488 X log(20)'+2. 5131 X
log (20)°-0. 1807 X log (20) *=64. 2%

n = -22.5+113 X 10g(20)-70.2 X 1log(20)*+34.12 X 1log(20)°-10.76 X log(20)'+1.81 X
log (20)°-0. 1222 X 1og (20) °=56. 2%

n = -71+116.3 X 1log(20)-35.521 X log(20)*0.603 X 1log(20)°+3.7 X log(20)'-1.124 X
log (20)°-0. 103 X 1og (20) =28. 4%

iR N20m’/hiNt, TZRAER (n O « 2ZRAER (n ») FIBZRAERL (n ) 433464, 2%, 56. 2%. 28. 42%,
ZIERE R 3%, HACRAELEN 50 o8], BRI RS 3K .

b) T (BEEE

AR RIS KR REREE SR D), 29Q=20m"/hifh, %3 A58 KRR 39%TE RERL3 S Hh £k 2.
by BRRHHI LT, R IR I REREE N3 .

c) HE= (BRE)

R (LM KL RERESS) , HAEE N20m /iy, AERSLRIE 28, 4%, RERHFE
B H56. 2%, RERLHBFRAE 64 3%, HTIXIEIE R IE2RERL (n ) FI3ZLHERL (n ) ZI[A],
DAL 2R (R RE RS 3K
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