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[ Abstract]  This paper analyzes the influence of indoor and outdoor environmental changes on the cooling performance of the
air-conditioning units in Shanghai Metro. The results show that when the indoor temperature and humidity are large, they have little
effect on the cooling capacity, heat transfer in the condenser and the evaporator is deteriorating; when the indoor temperature is less
than 30 C, and the humidity is less than 65%, they are related to the cooling capacity. The cooling capacity decreases with the
increase of the outdoor temperature, and the process is divided into two sections. When the temperature is low, the slope of the
cooling capacity decreasing with the outdoor temperature is about 1/5 of the high temperature. Increasing the heat transfer area of
the condenser or evaporator increases the cooling capacity only when the heat transfer area is small. To prevent the heat exchange
area from being too small, the cooling capacity loss is too large.

[ Keywords 1 air conditioning unit; indoor temperature and humidity; outdoor temperature; logarithmic mean temperature
difference; minimum heat transfer temperature difference
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Table 1 Main parameters of the refrigeration cycle
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Fig.1 System schematic diagram of the refrigeration

cycle
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Fig.2 Effect of outdoor temperature on cooling capacity

and temperature at compressor inlet and outlet
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Fig.3 Effect of outdoor temperature on refrigerant
flow and minimum heat transfer temperature difference
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Fig.4 Effect of indoor temperature on cooling capacity

and temperature at compressor inlet and outlet
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Fig.5 Effect of indoor temperature on refrigerant flow
and minimum heat transfer temperature difference
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temperature at compressor inlet and outlet

M 6 TTUAFHRL, BEAE = A AR A,



9533 5 4 ] Ve BB LA AR T M *383 -

JEAERLIEH TR RE DL A B AR . P 2
SIREENT 70%H0F, FEAEATN FI Bl o 2 ) 25 S
MERE RGNS m, SRIEHET 29 CHEREAA ., X
FERZEHNERNDEE 29.5CHRAERMRS . H
R RN, REET 104CA%E, HlAE
(EPZE R F ) AR a2 e N, fEE N2
IR R 70%0, HlA RIS E] 48.6kW, AJ5E
T 48.7kW 4EFFAAE,

9 350

8 30@

7 il
& 256
g 1 £
# AR MR E “’E
- TER MBS b
# ——HIAERRE 1500
¢ "
ot 108

2 ——aa—a /

1

0

- 0
85 90 95

3
=

65 70 75 80
A HASHEE (%)

B 7 EREEXNFIRTIREMRIMERBENTM
Fig.7 Effect of indoor humidity on refrigerant flow and
minimum heat transfer temperature difference
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Fig.8 Effect of logarithmic mean temperature difference
of condensor on cooling capacity and temperature at

compressor inlet and outlet
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Fig.9 Effect of logarithmic mean temperature difference
of condensor on refrigerant flow and minimum heat
transfer temperature difference
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Fig.10 Effect of logarithmic mean temperature difference
of evporator on cooling capacity and temperature at
compressor inlet and outlet
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Fig.11 Effect of logarithmic mean temperature difference
of evporator on refrigerant flow and minimum heat
transfer temperature difference
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