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The economic optimization of air-coolers
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( College of Food Science, SFU, Shanghai 20008, China)

Abstract: A design and economic optimization of amunonia air-cooler under frosting condition is provided in this
paper. The mathematics model has been set up, which based on the analyses of the effect of frost growth on K and
A pa, and effect of spacing of fins and the defrosted time on extended surface heat exchanger perfonnance and the
total annual expense. Major problem faced by refrigeration equipment is the deposition and progressive to build up of
frost on the heat exchanger surfaces. The simulation calculation programming is designed with C-language.
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1.1 ZBESHER
1.1.1 EXRE

BTFH AN SRR HRRN R4, 8 RIS R E B AR, 8 A 0H ¥ A a1
AR E, FUBMITERAYE R, I TEATE . SENTRE:OLOTEN I, A5 8HEAE
REBAMIR, BEAUFHHEHBEAXRRITE , QREB|HOMNSERESHIIS A, BEAH
BRREARE ;OB LHNBEY TN,
1.1.2 MAWRHSN

(DBASE., ZEMSE . HOFREE, AR E, & 0 TREAZE, S A, B X ; §¥% 57
MEH - HAEBEMLRAE . EWER B, ERE, A BE, SHEE, %6 B,/ A E

QY. ZSNERER, ZSMERRE,. SKMNENR, FERA, RRFNHETIH,
REBOK. R &G REELE, HANMENRE,
1.1.3 SKBEItN

EREBRBRAZFARINSSRAHAABEERNEBE S, FENMBRS, ITHAKBERR Z@
BERR. MEABRSBSSSHMNTHEX, BTSBHMNITEARNT.,

(DBEEHNERE (kg/kg TER)

d = 62¢p,/(py - 9p,) (1)
R, - HIEE;

p, - BESBAETHERSE;

Dy — jCE\r.EE,

HAMRSENATRAHEGEATRE t= - 50~ 100C)!";

273.16 T
T 273.16

+0.42873 x 1075[1007050-2 _ 17 2 2195768 (2)
()BESHR(KI/Kg TER) '
h = 1.005¢ + 0.0011d(2501 + 1.86¢) (3)
1.1.4 SEANRBARY a,
HHEERMAENRRREATRATRAITE, 3% XMR[2]:

€, = 01‘02'(i)'(§)n'&m (4)
1.15 giﬁﬁ%ﬁimmmﬁﬁm

HEFEARBNHARBRAUTARTES S XMR(3]:

a, = Bg®7 :
Xt ,BREMEHARBREBER XN L.
1.1.6 HRARY o

ZB/IN T hESEHERERGARGELT LRSS S0 A ARE SHAE . BER
BEL R RSB 94 300 (0035 95 #A PR Bond S M A . BB, ISMR A AR AOMS M R AT w42

1 9 F 1, F
‘k = [Qﬂ&ﬂﬂ,ﬁaﬁ/aﬁmt T +(R,+ar)F‘ (6)

X, F - BAERBR,n;
F - PYERER, ;s
F, - BEA%EA,m;
HRFSR L.

lg p, = 10.79574(1 — ) + 1.50475 x 10-4[ 1 — 10~ 5071 ]
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1.1.7 BESMMItN
RIEBXAR[4]), BEFEFESHEMAEMDARRA X, TATAITE:
0y = 340 [ ¢, |70 4 25, (7)
RESRABTERETHER:
As = 0.029(1 + pf x 107%) (8)
BRERESHER GiTefRISHAEA X,
8 = 0.81W./(psF) (9)
X,z - B RYBEIT/NET, h;

e Q{d, - d;)
oL, W= S0 s,
hishy - #0 HOMBESK AR, Kl/kg.
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AXRAELERERX, ERFENTRXAMB 1 R

Fy = (8,8, - %dz) x 2/e (10)

Fy = nd(e - &;)/e (11) 2

Fo = nd (12) -

F: = nd, (13) AN
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tt);

Fi+F, F +F s,

B=" " sixi (14)
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X . .
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AT, = T, - To, IRERAFLRATRA G

C - Q Co* @k ¢ SRR B

E:K‘.ﬂ‘(Tm—To)+ 7e
(%’]‘ -1) + E, (18) L FIE N ]
St XA R, MR RV B 05 SR E
f b RERE T, ARRE KATHERLT N
M—ERWEE Q MY XL, ¥ XRULKE & %A
ERNBERBE T, WRERYE, B, BRIEZARBEATH FTRARE;
aE ¢ -0 €, Q- -h-T,
ITo " K+ f; + (T, = To)* 7.T5
HEXTREBERRLZBE To. RAERERITEAXTREREER, RBATRBY RVLA R
KESRA, _
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K. FBMTEEHERILAHEEIN S B E T RENERBERISRANFES R XH, 0]
PE—EMARFETRAFEE  RUFLARAR/NPHNRELRFHING, HP, FTFRFTEHIAS
REAHE ERETAPRIREESHEME K, DL KRB/, EREREEHELE,

2 i EBIFGE R o

2.1 RALRIHEH

Bt TR # R T HIBE - 21C, MR E 90%, i AT RBE - 23C, MY B E 9%6%, H#% &
3.5kW, W EEIR K 40°C; B MESMZE dp = 12mm, BRI 6, =0.25mm, A E 5, =0.75mm, B HIEE §,
=30mm, ABE ¢ =3mm; BEHFEANEZABHHAE, EXBEEA L WRA: RN IRTERAS
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Fig.2 The programmer block diagram ef air-cooler
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BRFE1
2.2 HE%R
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%1 YREVASK 52 RUBR
Tab.1 The expense of the initial (nvestment Tab.2 The optiraal result

- - # 05 K K R REEE SAEE FIRA
B ¥ (m) (m) (m) (x) (ef) (FT/f )

T AR B OvAE) 1000 4 16 0.104 1.327 0.480 -28.15 42,13 ™m.n
o 5 14 0.130 1.204 0.420 -28.11  41.82  769.31
%ﬁ%u#ﬁbf(ym) 26000 6 16 0.15 0.872 0.480 -28.07 41.54  767.65
b R & 63845 () 20000 7 13 0.182 0913 0.390 -28.02 41.23  765.67
£ F B (%) 10 8 12 0.208 0.80 0.360 -27.99  41.96  764.19
ERERCE) 0 9 10 0.234 0.921 0.300 -28.00 4l.1l 765.09
M 10 0.260 0.958 0.270 -28.24 4277  774.95

A (/AW *h) 0.45 11 8 0.28 1.191 0.240 -29.50  51.98 829.80
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