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PERFORMANCE CALCULATION OF
AIR-PRECOOLED HEAT EXCHANGER

Cheng Huier

(Shanghai Jiaotong University)

Abstract ; In this paper, two kinds of structural types of air-precooled heat ex-
changers, plate-fin and tube bundle, chosen and used for composite engines are sug-
gested. A calculation followed all operating conditions is made to air-precooled heat
exchangers, parameters of which are selected. Inherent charactristics of those kinds
of heat exchangers,numerical results of their air duct drag characteristics ,and influ-
ences of duct dimension and wall thickness on operating parameters of heat ex-
changers are shown clearly. Also some suggestions about future task are proposed.
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21 mBA P FRABLABUMRFTICE

JL{o & A TR
SMERSH A (m) 1. 85 1. 85
SMERSE GREEERE) B (m) 1. 85 1.85
IMERSY (ZEREERE) C (m) 0. 30 0. 30
ZEMB A HHEHEE M Hy (m) 0.016 0.016
EE M kR BB EEE 4EH S, (m) 0.010 0.010
WEN R B EEREE M He (m) 0. 005 0. 005
WANS B EEE SMEN S (m) 0. 005 0. 005
M ERETEERE 6 (m) 0. 0003 0. 0003
EEMEKLBER 4, (m) 0.01199 0.01167
S FE K B E A2 4 (m) 0.0047 0. 0044
FRA R 6' (m) 0. 0016 0
ZEEMEREHR Fy (m?) 214.3 242.2
HEMEREH F. (m?) 158. 6 171. 9
ZSMNFEEH An (m?) 2.1412 2. 3567
WCE N E AR A (m?) 0. 1007 0.1022
ZEM_KERERSBERERZEL 0. 6181 0.6210
HEM - KERERSRERERZ L 0.50 0.50
EEHRBERAS D RER 2 0. 6256 0. 6886
R RS RE 2 0.1815 0. 1841
254 N T B S TR n, 14060 16280
O O TR 4560 5280
ZEAM LB ENEY 76 88
BARB SRS BAER V (m?) 0. 1980 0. 1306
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Ko EAHSESRERE R 0" RER, o GEHBMBIRERN

0" =cla, + aM+ a,M* + a, M + a M*) (1D

2 BABWHETEHANT SHK

KK KT SR ESHE KR KEHE
H [km] M G [ke/s) ¢ [K] p [Pa]

0 0. 65 200 288 101300
10.0 1.0 140 227 29000
13.0 2.0 280 216 17500
17.5 3.0 320 216 8120
21.5 4.0 222 221 4400
24.5 5.0 285 221 2713
26.5 6.0 285 223 2006

RAiEREHN c=0.1, a,=9. 9744, a,=—0. 006802, a,= —0.47516, a,=0. 050938, a,= —
0.000791, T4, ABEIANDBRE ¢, A[BAERBER 1, AOES p, BAEFRG S EMH
KK B ERE REATRE po” . BB BN HI A R LAY B IR 20kg /s, A THBRE
50K, Bt e ar iy e AV REA S S MPRMRTH 3 5, EEM M E KRR E MR A2
BHAFIAOZH.

HEZUTHSEHT. BEX. RRKE R E MR MRAS QAR ER, B#Ho
HARF-H8 B HAR T K it WA R ERE, REHER (D ~ ) FEEREETR, B
BIELFKE ., WAL S 0RE T EEOHRELNT e=0.1%, BEER 10 BAE
EUH, MRELEMRE . RREEZFR T EEAENRERE/NT 4=0.1%, W& EE
o BUEFCREEXE, EE EAZHSE.
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3). B 4 RAEE 3 118, B P HY G ORBETRIERE 0p<S W HT, AVFENBBEHRAENE .
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# 3 G=160kg/s B8 KRB = L EMF T HHK B

%3 ANOHE AOEE 4%t A AN
M v, [m®/kg] p, [Pa) Ap [Pa] 8p [Pal
1 1.491 52217 3443 0. 0659
2 0. 955 115525 2031 0.0176
3 0. 813 210182 1749 0. 0083
4 0. 648 388238 1433 0. 0037
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6p(%)
9 - fr (K)
1480
8t M=1
1460 |
1440
1420
X - 1400
4 \L‘"‘ ***** 1380 |
3 =~-..__I_\__ —_— 1360
N ittt 1340l 2;0 -
16 18 20 22 24 _ ooy
H, (mm)
(1: G=130kg/s; 2: G=160 ' (1: G=250kg/s; 2: G=285
kg/s; 3: G=180kg/s kg/s; 3: G=320kg/s
— R --FRHD) — R --FRK)
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B ERMGRGAZRER, BEMMN, 2SBEFHEER TR, BRARHTHS, HR
PRER B A BOE ML RGEE, TRE Sp ERENK, », FEEER/MIER. BEMNE
RABRMFERAERMENED (LE ). EWEBRENRT, ARREREE, BAXR
PR WA TR ROTH EEE . A R T AR

(%) f.2(K) v (m®)
5.0
0.20¢
4.5} s {1360
4.0} 0.184
1 C0.17F
3.5F 11350
2 0.16
2ol 0.15}
0.14}
2.5 A A L 1 1340 O 13 M N '
0.25 0.30 0.35 0.40 0.45 0.50 0.25 0.30 0.35 0.40 0.25 0.50

¢(mm) d(mm)

(1: M=1, G=140kg/s; 2: M=6, G=285kg/s)

7S ER A A R s REMRRELROEE

6 4% 1E

(D) AR EMHEE RN Z IR AR EWER, £ M=0.65~6 F KTLHT, 7]
BRI ERE 0p<5%, ZRBEKEDRE ¢, ,<1396K. FIRFEMAHEHHE KA
#, EEON 1018kg., MRBRBAREW WL ER, WLHKHBEA ML 5000kg/
m® fRFME . NT/AEEENERE, ERATERTHRALTR.

(2) EKITHRFBHEL B SLAKEWRE PN, ZEBLRAGH TEER LRERS
8, BAELSPORBERSTREARERECHITREA. A5 RTHESN, BHER
ERE (FMED URMETHREERRSBEELIN EMT) SRLREAR, BR%
REE, FHL, BEMEIHR BN 3 S0 AR AE AR AL L2, #E8E
BT AR B B AR (O RIREE RN, HRERS G- SRR — &R
.
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