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Mathematical model and numerical simulation of the air inlet flow-field

of a natural-draft cooling tower

WANG Kai', SUN Feng-zhong1 , ZHAO Yuan-bin', GAO Ming1 , GAO Shan’
(1. School of Energy and Power Engineering, Shandong University, Jinan 250061, China;
2. Huangtai Power Plant of Jinan City, Jinan 250061, China)

Abstract: The performance of a cooling tower has great effects on the economy and security of a power plant, which is badly af-
fected by cross-winds. A mathematical model of the air inlet aerodynamic field of a natural draft wet counter flow cooling tower
was established. A heat and mass transfer model of the tower is built as well. In addition, a detailed numerical simulation was
provided by the finite volume method. Distribution rules of the air inlet aerodynamic field were studied. Field experiments were
put forth in a cooling tower of a power plant, of which the data obtained were compared with simulated data. It can be used to
evaluate the performance of a cooling tower and to calculate the ventilation quantity and resistance of the air inlet. It also provides
theoretical proofs for the design and performance optimization of a cooling tower.

Key words: cooling tower; aerodynamic field; numerical simulation; air inlet; FLUENT

SEUFPERR E PR v FNEE RV AV RE S R K R

0 ?l ’%‘ B Eir 2 A5 5 . Hawlader 2500 X194 2182 P 1 44
SR AR AT T BE A, 20 A 1 IEORE  BC K I

P HUK I HR R Uk oo AT A ARSI T IERGL . 47 T K AR YOk

P RIS ERER P IR SAEAR KRR B2m ) 1y U Sh Y BRI R e BUE TR, 45 3 TR R LA

Y75 B3 :2007-01-08

ESWAE : IIRA AARAIES R BT H (72003F03)

YEERIAT: £IL(1982-) , 55 INARWIBRA , T AF 70 A=, 322 A el Sl B 4515 B 5 TS R IF 9T
E-mail: andru_ 1999 @ mail . sdu. edu. cn



2 TR NN

IIENRRS ST BOKIRSESE, Al T AR
18 KV I A PR BE B 3T SRR ALY, 5% A [+)
HPFERACRIC I ¥ 208 AP AR At 7 AT 1 BT
A Kaiser %{5] DA BHARE AR KB, B80T HLARE XL
VORI N TAERE O, F o0 B 1K BAR PRBE IR
JE MOK B B AR SRR I I e T B
ORI WIS A TR P o B R R
B Py e DR T XU g LV 2 Y T X TS 20
PERE S PRBE M XU 52 M AR K . A O XU 35 9 3 3 00
AANEE 77 A 2 o e 10 AR o e 00 , B Ab A BRI
2 P BPERE R , BRAIR Ty NS RV 20RE ) . AR
T H A& T8 AP EE RO BIFFEAR 22 2 51X Je KU i) — 4
T OLHEATTEE R I3 BT . 5T XU v 21085 7 522 il
HURAS B AN B N AL AR LA 0 A P28 SRR 32
O e RGO B A 3 IR A % B 4 A i
FORIFFEAR /D X 1R ) 45D X A [ e IR T 994 240
PEHEAT TN, 453 1 HE VA7 2 A FRE ) FR AL
R H X 802 7 JC KUY 251 T DU E /Y, R 25 JE 3
BE N B AL B A SOV R B L 1 A AR XX
Vo BV AL HAL SRR FNRE AR, J %o A [ri) ) JX 3
JET HEXUE B 2 3 g oA IR A T S R
L SRR ER A R T L %07 e A Y
XTSI R B T B AKSE AR TR A
BBt Gs PR PE A JPERE L AL

1 BAie RAEyxa

MR A SR XA HIE 0B 1T — MG AL 5
I EA T 7R . V2 E03E N K M Oy o 2
PRI 2 R R, SRS AR N, AT AR R
1.1 BREHRERIEE

B HIBS AL AL L RN 1 BTN R T
W IR

(1) B 8% i 1 RO i sh o ik 475 22
W 7K AT A REL AT 1) A5 1 A5

(2) BB Mt bk B 7K BXC | SEARE DXORITRRT X H 1 7K 7
oK A — 2 AR R 23 ST A L, 12 40 0 25 S
TS KA R AR o = 1.0 AL T &
F LG AR R A A B AR A RN BV A, RIS (E b, 5
MBS SRR £, G h, Z BB

(3) MR S kG KRN RIE LR

(4) WALIMRECH K, 5000 )/(n? - K-s) &
RECN o, kg/(m’+s), LLIAEE R ¢, )/ (kg K) , 0 ke
TRIRFR G E T R B R DR 2 W7 (Lewiz) L Le =
K/(a*¢)=1.0.

(T % W %538
M b T l My T
hytdh, 4 l T,+dT,
mt
my; By T l My Lo

Bl R E B R
Fig.1 Sketch of heat and mass transfer in cooling tower
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Fig.2  Structure sketch of the computation region of cooling tower
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