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A Study on the Performance Evaluation of Variable-speed Drive Pump
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ABSTRACT

Pumps are widely used in industrial plants, energy systems, ships etc. Generally they consume nearly 20% each nation’s total
electrical energy. The objective of this study is to find performance evaluating method for variable-speed drive pump. In order
to evaluate the variable-speed pump performance energy saving rate for the variable-speed pump is applied and compared with

that of constant-speed pump.

.M B2

©
Ao] LHELT} o 2] BHE 5 B 4 Q= BT
P ARERIA ARREE EHQ x| than]  AFE] A B Aol
SAZNARA U AR Y F 2] g BES 3

Ashiz %7} A1 A Avjole), lbHow Bao] saw 2, HME HO| AAM

= A7u A= F ollvA 228739 20%0] D3ttt o|A|

Aofo] AgE= o|A| e AHworY] 7A HEE AHAE HE AN A" S fFolu dEE Aleist] ¢
7HRE Aol o8l HE719 SHPE e WS an] o AR HoflA] sk efFte] AL = A
A=) A ans st & 5 v}, A4 29 A HZ ALER 25 7RG e R Hste] Alofske 7hA
A1 BEHS Hollke U Bse ZAcIA SAHHE  smm Aawo] gl V)

BaE At A, IS HIRA[A i A&7

o|F stz §A40] e THHE Hxe AAE ol tefRl 2.1, H& EHm A|AH

2ARANAE £ 58S RAT & Uk Bz o F

poiegol wel s $HE T A 530w SHE  BEEE A29S RS 7KL EE ol4Al7]7] 91 )
29 PAAD 5 Tk B AAG A SvIO P B ARHe Bz o} FEAIE M2 Fig, )% 2ol
B2 AR BEE Fhid ThselA olol, SR A Aol ok BEET ALHeld AEE A 1YL
% T Ajeke shia ohe legle AWEE AW, oF x4 azsel TEHRE ASldsNaEs Yy,
A7hA) g gHol oet SRS 2 Wl ololofz P web Wmb d¥sw wWeldsAsER eask itk
spmo] e $HEE 24 T AT o AL o) B ALY fp-opy JAIH 2 B
* A ekl 7] A F8rHDept. of Mechanical Engineering, Soongsil Univ.,)

#k o 2Agistn ojsh(Graduate school, Soongsil Univ,)

#kE - ZAIBAF =2 (Dooch Co,, LTD,)

T WAIA A (Corresponding Author), E—mail : shush@ssu, ac kr

2013 SF=RAMDIAE S st=lis] €H =2, 20134 118 27-292, M=
The KSFM Journal of Fluid Machinery: Vol. 17, No. 5, October, 2014, pp.83~88(Received 5 Dec. 2013; accepted for publication 22 Jul. 2014)
SIRRAD|IHES =2&: M7, M55, pp.83~88, 2014(=2& =2 Xk 2013.12.05, AARR2 XL 2014.07.2 83



MME - A3s -

AC Power

®

AC Power

Requirement
™
ontrol Measure
AC Motor
ﬁ
Pump Valve  WaterVolume (Q) Pump Water Volume (Q)
Constant Variable-speed
Pumpsy?:nd Pump system
Pressure (NI " Pressure (H) 1l
\ N=100% \ m
1| M B or
4 Ne50%
vQ\Sgeed R Motor \. R
) Speed \
"""""" (| N ey |
] ] \ H . 24
. ) — :
0 ! 0 —_— »
@ o Water [V
(12) (1) Volume(Q) 02 1) Volume()
Valve Control AC Drive Control

(a) Constant-speed pump system (b) Variable-speed pump system

Fig. 1 Constant-speed and variable-speed pump systems
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Fig. 3 Pump efficiencies in accordance with discharge rates
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Fig. 4 Total amplitude corresponding to rotational speed

Table 3 Allowable temperature of cooling system
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Table 4 Power Regquirements for Constant- and
Variable-Speed Drive Pumps

Pump/
Flow |Valve? Pump
e | Ef System i Pump Power | Moter — Contel ——
ate iciency| iciency
Head | Hicency (%) Bfcency 04)
(o) (% ) (%) ' !
(m)
386 | 1000 | 549 |800/800|721/721| 908/ 937 | 794/710 970 796/ 793
341 | 781 | 457 |784/796|693/533 | 907/ 940 | 764/ 567 9%.1 765/ 590
309 | 662 | 399 |768/788|661/427| 907/939 | 729/ 454 950 730/ 478
250 | 495 | 311 |724/784 590/ 270 | 906/ 938 | 65.1/ 288 948 65.2/303
204 | 395 | 253 |670/771)532/183 | 903/ 923 | 589/198 928 590/ 213
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Fig. 7 Input power profile according with constant
and variable speed drives

Table 5 Evaluation of energy saving rates using mean duty cycle

Constant-Speed/ Variable-Speed Drive, 8760 hr/yr

Flow (%) | Flow (mi/hr) | Time (%) | Time (hr) | Power (kW) Energy (W)
100 386 2 175 80/79 14 x 10%/14 x 10¢
90 348 8 701 77/62 54 x 104/43 = 10¢
80 309 21 1840 73/48 134 x 10%/8.8 x 10¢
70 270 23 2010 68/36 137 = 104/7.2 x 10¢
60 232 21 1840 63/27 11.6 x 10%/5.0 x 10*
50 193 15 1310 57/20 7.5 x 104/26 x 10¢
40 154 10 876 52/15 46 x 10413 = 10¢

Total : 57.6 x 10%/30.6 x 10*
C= 137310k + hy x—28__sg90ma)
kW e hr
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