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Refrigerant  Circuitry
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Abstract: Refrigerant circuitry of the dual-system condenser
in a roof-top air-conditioning unit was optimized using
refrigeration system simulation and Computational Fluid
Dynamics (CFD). CFD simulation of airflow was carried out
to obtain the frontal velocity distribution of the condenser.
Refrigeration system simulation was used to design refrigerant
and predict the
performance. The proposed circuitry design was evaluated at

circuitry of the condenser system
both component and system levels. At the component level,
results indicated a 24.1% increase on the heat transfer rate of
new condenser in comparison with the original design. At the
system level, the cooling capacity and the system performance
coefficient (COP) were improved by 3. 6% and 8. 1%,
respectively, when only one system was running. The
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proposed method can be widely applied to this type of air-
cooled products.
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Fig.1 Schematic of dual-system refrigeration unit
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Fig.2 Condenser of a roof-top unit

2 fhEEREMTE

XA B A B A B e B, R
BEEREHLIA IR R 2 A F LLBOR R 977 5, AU AR
w5, BT R AR, #lR i EEAR SR ZENE

J&, B & $UEA B RS 1 R BE A B X R
RE RN , AT 1552 FH 0 B 07 1R 21T 8 B AR BTG
A RR T BE. AR TT & 6 B R AL B3 4 e A
AN RGO R 258 KB R, B4
T ARG E RO FOR . Hoeh, 9 R S
IEBAREE T FEHRASEAAR KT EE
X, BB XM E BT S-S B E R, T H BB A
AR ST BB A3 A, 2 B LA SR XGE 7 A
AR AR 3 53, R K] Sy g A T XL 52 2 S B 7
2 [F) P15 4 B4 R 16 1T S22 BN 3 50 43 A 53X 2 X e i
RPERE A B R, R R TER A
JEGH T KU A I A 1, IR AT RS R IR E W] B
KB 25X BE R, Toik A T B 0BT SR Bt
S0, SR SE B 7™ B 47 P B XU 2 76 9 R R 5
AT AH B F IR B &, CFD MR — R 2 5% LR
HATTIE TR R E TR, B L, A 30K 6%
RoefiHS CFD EBME G, T W R G B dn i
EHAE, B BEE 4 PR,

®_

a JRt
O H—RGE
BRREHR

3 RERERTE

Fig.3 Circuitry design of condenser
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Fig.4 Flowchart of simulation and result evaluation
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Fig.5 Variation of fan pressure rise with velocity
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design of dual-system condenser
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Fig.7 One running system model of the
dual-system unit
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Tab.1 Conditions for system simulation
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Fig.8 Frontal air velocity distribution of condenser
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Fig.9 Heat transfer rates through different circuits
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Tab.2 Results of system simulation
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