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Experiments on the effect of ambient temperature and
relative humidity on the running characteristics of
the display case refrigeration system

XIE Kun', CHEN Tian-ji"", YU Ke-zhi', YAN Zhi-gang’ , LI Xue-yan’, YANG Ning'
(1. College of Food Science, Shanghai Fisheries University, Shanghai 200090, China;
2. Beijing Furenjing Refrigeration and Machinery Electric Co. , Lid. , Beijing 100038, China)

Abstract: The effect of ambient temperature and relative humidity on the running characteristics of the
refrigerated vertical open display case system with internal located refrigeration unit was investigated
experimentally. The tests show that, with an increase in temperature of 1 °C, the condensing temperature of
the cabinet refrigeration system increased by 1.2 °C, the evaporating temperature increased by 0.7 °C, and
the power consumption of the unit increased by 2% respectively. Likewise, when the ambient relative
humidity increased by 10% , the condensing temperature increased by 0.9 “C, the evaporating temperature
increased by 1.3 “C and the power consumption increased by 2.25% . When the ambient temperature and
relative humidity changed from 25 °C, 40% to 30 °C, 90% , the system$ condensing temperature increased by
11.0 °C, the evaporating temperature increased by 10.1 °C, and the power consumption increased by 21%.
Therefore, maintaining lower ambient temperature and relative humidity can keep steady performance and

reduce the power consumption of the unit so as to attain the objective of saving energy.
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Fig.5 Power consumption of the sample case upon

Fig. 6 Power consumption of the sample case upon completion

completion of 1 cycle (4 h) at different ambient temperature of 1 cycle (4 h) at different ambient relative humidity

HE 6 AL, HRFFLIIFRIR A 25 CAZE, M B E N 40% F+ 15 5 90% B, THERJEFE (W)
5.85 kW-h FFH]6.47 kW-h, 3T 0.62 kW-h, HRFEFARERE 27 CRE, FHEEM 40% A5
3 90% i, W PP 6.05 kW-h EFE6.77 kW-h 3T 0.72 kW-h, FFREEAEEE 30 CARAE, A5t
TN 40% FA =3 90% B, W AL 6.39 kW-h EFHE|7.10 kW -h, 30T 0.71 kW-h, FHFEFXE
EHEIE 10%  FEAENAETI R IEFE NS 2.25%

[FFE, G5 BRI EEIRE AL X AR AL A Th BRI FE M R R, SRR IBIR M 25 °C (40% F & 2
30 °C .90% B , FEAEHLAE FITHEREFE(W) M 5.85 kW-h 5] 7. 10 kW-h  THEREFEIE AN 21% o

4 GERE

B 1 5 P AR ) S 2RO e RS AR 89 SE I AR B, HERERIR IR I 25 °C \40% T+ El 30
C.90% B ARSI RAERRBHRE T 11.0 C,ZZREFAE 10. 1 C VLA FRHEFEE N 21%
PRS2 M I A9 AE LK ot 16 PR B AR Y8 RO RIB AT P AR B RN o BRI T X (5 P PR AT L 4L ) Sz =X
IR TR S AR /N EL R T R T SR 5, AR B B AR S B X R A IR R IR B AR MR A S B AL, TR B
ZnEE AR, CHELA FERE BRSPS, ERZ BRSNS IR B 380 F kMR
EAER A, REASBIRANRIEEIE T, MEAEIEE 17 AR € , R B Al L4 Th 34
FEU/L IR BT RERD B B,

SE K

(1] BRRE. B3 B[ M]. K RERSHA B ik, 2001,

[2] Cortella G,Manzan M, Comini G. CFD simulation of refrigerated display cabinets[ J]. International Journal of Refrigeration 2001 24(3) ;250
~260. .

[3] David H. Walker, Ramin T. Faramarzi, Van D. Baxter. Investigation of energy-efficient supermarket display cases[ CD]. Presented at the 2003
International Congress of Refrigeration, Washington D. C. Paper No. ICR0507.

(4] Al £R,> I -7 —ZXDEBRABTFERAI]. BB ,2004,79(11) :26 -31.

(5] ILH HEA,ra—7—ADEHEERE[T]. ¥I%,2003,78(9) :12 -17.

{6] #t Z2,BEXE,KR7EE, %S, EHE RS IR S5 M B RIS TR [ 1] iR AR 2006 ,2:22 - 24.





