45 B 3 W EREIXEZZEIHR

Vol. 45 No. 3 2024 Journal of Qingdao University of Technology

3B 25 571 A ) 45 PR ATLOK TR ZE 6004 HLS R B0 9 BE R 5

A, Bt A& A

(B TR S TBCT AR . 75 & 266525)

1 B JERRILE RS ERERE VLG BAEREIY 30%0 ., R —RRBrIK S AT R, B 22k R B
1] i 3 ) A3 [ 2 FLAIL  FE TS R AT X TR) S 2 5 08 R K B R HIK R R8T 38 o TR B K B8 T R, s 2
VLA R AT R . FIFH TRNSYS {5 BRI {487 R AL BT 2 G0 AL 454011238 474K X K 22 BEFE K
A ML TRERL A R, A F0L 25 R 3R W . AR 8 T 0 i, 25 B /K 3R 10 1 90 o) 1R 28 R UK 2R 0 B 7 R f1G
15%, HEMIAL K R . FEBGE TR T .1 AR 2 6 R KL R B, K I RER A 26.4%6.29. 7%,
BHLE RGITREZ AN 6. 3%6.7. 8%, HLBHZERT EER(ZEGRERD 43 B FI3% 5. 49.5. 00,

SRR KI5 IR A5 VS HLDT s TRNSYS; @ 5175 fig

HES S TKO1 8 XHEIRERD: A MBS :1673-4602(2024)03-0095-08

Research on the energy saving of parallel variable frequency permanent
magnet synchronous motor pump in refrigeration room

NIU Menghan,CUI Hongshe™ ,ZHOU Tengde, LIU Long
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The energy consumption of water pump accounts for 30% of the total energy con-
sumption of refrigerator room. In this paper, a new operation mode of water pump is pro-
posed, that is, removing the check valve at the pump outlet and applying the permanent
magnet synchronous motor. In all load zones, two chilled water pumps and cooling water
pumps run synchronously. By adjusting the operation frequency of water pumps, the needs
of the unit flow changes are met. TRNSYS is used to establish the refrigeration room system
model, and the influence of the operation mode on the energy consumption of the water
pump and the energy efficiency of the refrigeration room is simulated. The simulation results
show that, compared with the scheme before the transformation, the resistance of air condi-
tioning water system is reduced by 15% by removing the water pump outlet check valve, and
then the selection of water pump is optimized. Under the optimized scheme, when a single
chiller and two chiller units are started, the energy saving rates of the water pump are
26.4% and 29.7%., and the system energy saving rates are 6.3% and 7.8% respectively,
with hourly EER of 5. 49 and 5. 00 respectively.
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