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Numerical Analysis of the Viscous Flow around a

Cooling Tower Fan with Sweep
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<Abstract>
Viscous flows around a cooling tower fan with sweep are

numerically investigated. The Navier-Stokes equations and the
in the The
Reynolds stresses are modelled using the k-¢& turbulence

continuity equation are solved flow domain.
model. The governing equations are discretized with the Finite
Volume Method. The pressure and the velocity are linked with
the SIMPLE algorithme.
the fan

increases through the fan. Pressure variations on the pressure

and pressure characteristics
sharply

Flow

around are investigated. The pressure

and suction sides of the fan
The flow streamlines i1n the blade passage are

calculations.
nearly parallel to the blade.
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Table 1 Design parameters for the fan model

 {[m*/min] 2000
Cgeraslpal | 1200
Y "e}%[_l}u] | 27ji7
] j’1]-'*:’*.:'F[r]:»n*_l] L 250 _
o {i-
9] 33 %trn] _2}3
5114 7 [m] o
-f“- 1l (sweep) | vl 4 %‘_[”_ |
& 202 (m] 0156

wolo] ola|A g AAWYS AR
o] AAEHo A£&8 Fol7] S8t 23

Aoy wWekE A ndY 2qgud
Aba st o el ¢18e NACA 44095 A
459w a3 AAWNSTE Table 1 ol e}

WA

2.2 Ay

FES  Adsy SsM A% AW
(x, 7 OF Agaiglon AEAG 80k

ol arAAl AL}, A2 f5S A sl
QAo of b Al @} Navier-Stokes 'S4 2] o]

W W iHAEe] A gl o=z ¥ & X St
=

E;‘.J%_—:_ l“{j}-‘_fu L H;- ] -{’-1(‘: 2. 1_]_[5_1_1_}] A :_u]_j}_ i‘ﬂ
o) i = *__ !E b — g L F o Lﬂ___. llz_::“al_ﬁl L
) e gl v
__6‘_ 1 9 5 1 _5__

- (U) + L2 (rVh) + 55 (W)
_ 0 a¢) . L 0¢
- ﬂx(r*"' BI) | y ur( "" )

1 9 (p 09

* rﬁ*&("#&f})*'i (1)
al7|A Sy = 2zt el dd AAYE
LHER o}

FAN & HUB

[Fig. 1 Configuration of the present fan flow model.

Fig. 2 Grid construction of the fan.
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Fig. 4 Pressure distributions between the pressure
side and the suction side.(dashed negative values)

fAe fEugy Azwgor ey UL
W FWoA gEHer #ATH Yo F
7183l ASS ¥ F A ¢¥HLS §©H FIL
2 45 e Hdea FYUelA e Ay
gl 7 2 YEbd sl gl

tfeor W g FeA F7|e EFE

A R ko), Fig. 5 ol @7lel &

3717 &7k €4e #AE FTdA 7HA

3 g, fAE K7 fEiA HE dAde
2e]x @eron LwwlE = Ao A A

4ojg 45§ ol 83A. F Fig. 5 o Y&
A FAL BdstE @M & Fadold. 2
#e 5 die Gl AleldlA F719 BE
o] # yergleh. HE Ha §OFLolA
F718 zEE WEe H4UEd 379 2§
Wafo] WHol FuhsRA Hog @SS F o
A @48 & F At F719 w5 Fel
Aol F7hatA wiHe AL §719 Y
CAE BN EFEELLY A7) BAT
th, F SWYHE=ARES WA wARle
i E] dASAT S AYFLEL e &
Aol osfjA] Wil wlalste] AR ghFo
Z7rstAA &= Wige] UYL E JHo
A7 €t

-l
A3
=
2

Fig. 5 Streamtraces around the fan blade

Fig. 6 ol 9719 F493 4HA Aol o
Mol A] Ao B¥E YERYAY. OAHES H
W ool | Alelel A F7]e] BFo| F 4

eht glch
su W FH @uelME RE fio| |

W% o s
Mel wrekat Aol dAstal lom wheiAlo]d
A 717 22y WEge] W A fle A
g B F A gy ¥ B e B X
229} F koA F719] EEWEo] AR
2n] olo uwetA] FAe] ko] Wol o

2 4 F U o]y olf= E &
N M= 717 WHg wel 29k FIho|
= ool A A3k upe} o] drjel 3o
|8 3] Aubakad fo] HubgkA ol w|Ete] A

g

M N 0

o



AUe A Wzt e Eea 9o dARE A

0.05 cb 005 0.1
x/D,

06

i Y Lo L 1 i i i
-0.2 0.1 % 0.1 0.2
x/D,

(¢) near the hub
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