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Dynamic characteristic of the air-cooled refrigerator with two parallel-evaporators
in the control of short-cycle switching

ZHANG Zhenya, HUANG Dong, LENG Yongqiang

(School of Energy and Power Engineering, Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract; For the two-circuit refrigerator with parallel evaporators, refrigerating cabinet and freezing cabinet could
not get cooling capacity at the same time. This will lead to the increase in compressor-on time due to the fact that
the compressor shuts down as the counterpart cut-out temperature in the freezing cabinet is reached. The dynamic
characteristics of a parallel-evaporators refrigerator with short-cycle switching control were studied experimentally.
Results showed that the refrigerant stored in the freezing-evaporator was immigrated gradually to refrigerating-
evaporator due to pumping action of compressor after a startup. The capacity loss of the refrigerating evaporator due
to the refrigerant migration decreased from 33.9% to 5.2%. In addition, the temperature of the freezer-sensor
decreased from —16.5 C to —17.8 °C in the first six short-cycles, but only decreased by about 0.3 “C in the next
five short-cycles. The short-cycle switching control strategy can decrease the temperature in both refrigerating
cabinet and freezing cabinet. However, the refrigerating-run time will be extended at the same time. These two
factors should be comprehensive considered to make the compressor-on time shortest.
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Fig.1 System diagram of air-cooled refrigerator with two

parallel-evaporators
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Tab.1 Main technical parameters of the tested refrigerator
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Fig.2  Variation in refrigerating-evaporator temperature during

refrigeration cooling stage
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Fig.3 Variation in efficient cooling time of refrigerating-evaporator

XFF KA Y78 Ko de , 25 UMAS B v o 1 2 7%
Kot BOAT RS v . TR I, 28 ki e — JE I T) 7Y Y
AR A 3 i s A B RV R T
f: q”C;ATdt = qf" f :ATdt. (1)
AP Q WZE KA A RN 1, kW5 g, 7&K AR
KA ARFR &, m® - s ¢, NEEIE A,
K- kg™ - Cy AT s A AR % R 2%, °C 5
v A HEE, m® - kg™ 5 ¢ A, s.

3Hr (1) TR g, e, o BB PR ARUE
A% A BT AR5 Ve BT LA IE L Tl i 2 A e i S
SRR [l XU 22, v8 2% A A ik [l XU 22 P 24
WA 2.

2R 2 RN TE R 1 AR 2 min
VRIS AT NV AR A A 3% | Il XUl 22 - Y 18, 265 3
FEFRIR 2 min &GS 1T AR B B IR R K
fik (] KU 2224 0E, 26 4 B0 R EHZ 22,
AT MR 2 A A% v BE ) B k. 2R fEBOR it

[

A 2k B A R ) 1 TR AL X T4 A 2 min BB T T
A SR LR, g 2 iR, JGigJ2 2 min 18
ATIE R A RNV S TR VR 2% A A% i3k | [l XL
T 25 A B R S KA AR i AR a3 i =%
) 2E B2 S Il /N5 AN AR, AH I Y, iV 7 7% i
B V3 6 25 & w8 e ST R Ll 33.9% [ &2
5.2%.
R2 AEERBEOREETHE

Tab.2 Difference between air supply and return temperature of

refrigerating-evaporator
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Fig.4 Comparison of (a) and (b) value, (a) is the difference
between air supply and return temperature of

refrigerating-evaporator; (b) is the average temperature
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Fig.5 Variation in freezing-evaporator temperature
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