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Research on Low-frequency Operational Performance of Refrigeration System
based on Incomplete Overheat Cycle
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(Institute of Refrigeration and Cryogenics, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract Based on the incomplete superheating cycle of a refrigeration system ( from suction superheat of the compressor to two-phase
compression) , the characteristics of the change in the performance of a refrigeration system, such as the coefficient of performance
(COP) , refrigeration capacity, pressure ratio, compressor power consumption, electric efficiency, and exhaust temperature, are investi-
gated by running the rolling rotor compressor in different low-frequency conditions. An optimal control strategy is then put forward. The re-
sults show that if the compressor operating frequency is properly reduced and the quality of refrigerant is controlled at 0.98 <x<1 for a
short time, the cooling capacity would be increased by 8.3% to 16.6% compared to the conventional superheat control conditions (5-10
K), and the COP would increase by 12.5% —15%. In addition, the electrical efficiency of the compressor was only 0.3%-0.7% lower
than that of the conventional superheat control condition, and the electrical efficiency at the lowest frequency (25 Hz) in the experiment
was the largest. At the lowest frequency in the experiment, the energy-saving effect was significant, and the pressure ratio was further re-

duced. The temperature of the exhaust gas was greatly reduced by 40.3% when x<0.90.
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Fig.1 The principle of experimental unit
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Fig.3 Variation of mass flow and pressure ratio under incomplete superheating cycle
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Fig.4 Variation of specific power under incomplete superheating cycle

SEPEHIAE 0. 98 <x< 1, Al R Gl V4 &

HYERER

Bl 5 Fimch TO0 15 T 2f BRI T, R4
Vet 5 28 K IR T R R A L ORI 22k, BER
TR/ BT T, 28 K IR ) e ek BTt R B
HAFIRZE | DN 4 R AR HLI S R, 28 e N EL S
T ISV T, ARSI T R o) 2 e s g S e
BN, HIES ALAL AR R g L R BT B, SR A
R 28 s g S vy, 33k D 4 i DX ] A il v 25
IR T RAFITEAET v . BEAh AR AR 2SI Y
il Ve L S FR oA , ELAEIR 4 Be R GeATh D
RAFRHIV REST , 4 AR LA B AT (0. 98 <«x<

1) B B RE F7 08, 3 J2: R h Bt 2 25 0 70 34 T it 14
T, 2475 4 (0 2% et R (AL, 58 @28 T 0 (KR
T TR DX 5 0o 3 DX 2 46 ) B B 7 K 350 97 1)
ZEMN OB R AT T 2R A LA
FH0, R T BB 1 5 10 4 AL/ WA TR B
B B, VA SR A R A 4 228 L At 1T P A 4
I IR B 0 1T, 8 e AR A A A BB (5~ 10
K) " HET) 8. 3% ~ 16. 6% , M J5 75 & ek i 1 Lo ks 25
Wit 5 1) A 48 AR o /N, AR = (8) T T, Fhy
TV 790 J e A 2 P AN B 2508 )N IV

1080
51 020
960
>
900
EN
i3 840 25 Hz 30 Hz 35 Hz 40 Hz 50 Hz
P 1#—-— —— —— —A— —k—
i 2#——-13——- --0--- - O
3.6
2 3.0
= - -
i 2.4 r
£l S e e
= 18+ W T e I 7 — -
E I st
1.2 |
1 1 1 1 1 1 1 1 1 1 |
0.84 0.87 090 093 096 099 2 4 6 8§ 10 12
T x THE K

S5ARETRBEBATHHLCEERRENNETN

Fig.5 Variation of refrigerating capacity and evaporating pressure under incomplete superheating cycle
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Fig.6 Variation of COP and input power under incomplete superheating cycle
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Fig.7 Variation of exhaust temperature and condensing temperature under incomplete superheating cycle
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