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Numerical Study on Air-cooled Condenser with Different Circuit Arrangements
Li Xiaojing Zang Runqing Zhang Chenxun
(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract To save experimental resources and shorten the experimental cycle, a three-dimensional distributed parameter model was
used to study the heat transfer performance of air-cooled condensers. Four kinds of circuit arrangements and five groups under different
refrigerant flow conditions were compared, and the reliability of the model was experimentally verified. The relative error of the simula-
tion model for predicting the heat transfer of refrigerants was less than +10% , compared with the experimental values under the same
working conditions, and the relative error of the predicted value of refrigerant pressure drop was less than +15%. Simulations demonstra-
ted that the optimal mass flow rate ranges corresponding to the confluences number of the circuit arrangements of 0, 2, and 3 were 511
~540kg/h, 472~511kg/h, and 432~472kg/h, respectively, reflecting ahigh heat transfer and low entropy production. The pipeline
with confluence exhibited more advantages in the low mass flow rate area, while the non-confluence pipeline exhibited better heat trans-

fer characteristics in the high mass flow rate area.

Keywords air-cooled condenser; circuit arrangement; flow and heat transfer; numerical study

A BR 25% ~30% [ S, EER
FTFAEG M 78 SRS R IR 2R 3R E 6% 25
AHOGT™ dit 7 i E 0 JE SRR 91, e dpas 27 i A T
THFERY RE VR 5 Je ik [ SAH HATh SR A v , REVR TH FE AR
BEiG YL i B 5™ A R RE R AR
Sl F R TR, DR B & s OR IRFERE AY
FAR B A KB O B R B AR
G N A A0, 5 A XA SV B 1 5 P R
T 325 1) R B IR R B 2) W Kk A 1y
AT ;3 ) 2 o A AL Al 22 . R TG T 11 7 i o
Py 3 i R o A A A AT 2 R A v A TV
AR ST B /b, MR B A7 SCRR A iR, Bl 28 XL
B AV R A0 I T AR A B T DUAR KRR B LR A%
POPYR2E Ak, AR B A S EH Y
0] 5144 1) () TR, 3 AT LA A s PA g 45 S i v o) ¥ 7

Wk B 391 .2019-06-12; & 5] H 4 .2019-08-16

H RN RN A AN S5 0 TR AL, 2 T A A PR 7

e e B i A A B AR 2 I
WA R A A SO A B A i P X
T2ET o A A S5 56 A T 3L R A1 B ) O 3l 4 PR
REMEATHIESE , AL 2 RO i SE I A, T ELAS R
HTA AT RER) oL, PRIt AR A0 T M8 =
Ve BE SRR AT B BT ST A R IR T SC R 5T, i A7
TRAADTE™ XX Ve BE &5 TR A Y T ol e
PR REHEATBUEOTE , T LY 4 R S0 IR 4
SR, 1 LUIR B K 2 B O e AL BET R 3L
2%,

1 #=BYE ST

1.1 BB EARRIK
ARSCR AT R AR o XL ve v B 1 307



F41%5 £38 #l % F W Vol. 41,No. 3
2020 £ 6 H Journal of Refrigeration June, 2020
B, T2 R A B, w7 2R e e BE R B RBHEFE I M AT M 2 50 PR i A R (TS )

PSR B HIORL = 253 A SRR e B B4
AP 23 LUAE Sy i B oe A B ot
] AT Hh A P v SR BT R RO A AE S
23 SWOT 3 TR AT

R T AU O B AL AR M R A
THECIE] 4 A B A0 s ok AT AR« 1) il v 77 1
AR R BN AR A AR 5 2) B AR v 5 A 2l
DR T i 1) A — ZE I ARR Bl 2 A A A 4 79 ) Bl
[ S48 5 3) 1 ¥ 700 8 1 R 4 A BEA S Sk o AR AR
TSR R ANBEAT IR 4) SR R SR TP AIL G
NAPIRA;5) 25 WL B 5 [0 5 7 R I FE A AT,
i —4E BB 6) 204 ERAE (Y Bl 1) S AR B 8
BRI A R S8 7) K& 4 B e 2l AL 2 X
21,
1.2 EREET R EER

W A& Bt A A B A 2 AR 5 —HY
BT AT S AT Wb AT LA 45 A G
PR AR Bl 7 A S A5 A e T U IR
A T PO AR R B R R 8 2V i
TR E A W T N Tk

e A8 Bl IR RE AT B S HAT [ A 1 s
A 1] L i i TSR IR 5 5 B0 26 7 95, B4
R A A P — X TR, e (RO, ) R4
5 o MRS XU PV T4, LR X 24 i
EHER IR PR G5, SR AT HE T 7 AU
EHAMROR B P R E TR T, A,
FIAPINAZS SR 008 Be . il v 772 1 4R A8 (i 5
oh 0) RIS H B4 (5 O B R R+ 1)
Ze0d BRI IR IR 1 (a) B B9 RS 298 BER TR AT
BATFAL I 1 (b) B A m R, K1,
iR O BOAE v RN HE AR R o 11 AR
HEARA AR P Rl

» 0
@‘@6 %;Jﬁgu 6 10
2754, :
16 o Is 2 9
87 |3 Oo 7 4
Ha 4@\/\5 3
57 3
Gl bz 11
(a) MBr~EHE (b) B HE

E1REX SRR REREREFTEE
Fig.1 Circuit arrangement and directed diagram of

air-cooled condenser
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Fig.2 Logical flow chart of simulation algorithm
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Fig.4 Different circuit arrangement of air-cooled condenser



F41%E F3H
2020 £ 6 H

ARRERERSSEFHHERR

Vol. 41, No. 3
June, 2020

R1ARFRTREFELR

Tab.1 Simulation conditions for different refrigerant

mass flow
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