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Abstract

A cross-flow fan is widely used on many industrial fields: mining industry, automobile and home 
appliances, etc. The design point of the cross-flow fan is generally based on the region within low static 
pressure and high flow rate. It relatively makes high dynamic pressure at low speed because a working fluid 
passes through an impeller blade twice. However, it has low static pressure efficiency between 30% and 40% 
because of relative high impact loss. Recently, in the air-conditioning systems, the operating behaviors at the 
off-design points are highly regarded to broaden the application area for various air-cooling loads. Especially, 
at the lower flow rate, there exists a rapid pressure head reduction, a noise increase and an irregular flow field 
against a rearguider as a scroll of centrifugal fan. Numerical analyses are carried out for investigating the flow 
characteristics in a cross-flow fan including the impeller, the rearguider and the stabilizer. Especially, various 
types of rearguiders are estimated by numerical and experimental methods to insure the stable operation in the 
region of lower flow rate. Numerical domains are discretized by hexahedral cells. Three-dimensional, 
unsteady governing equations are solved using FVM, PISO algorithm, sliding grid system and standard k -
turbulence model. ASHRAE standard fan tester is also used to estimate the performance of the modeled cross-
flow fan.
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Fig. 1 Schematic diagram of a cross-flow fan. 
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Table 1 Design parameters of the modeled cross flow fan.

 Fig. 2 Design parameters of the modeled cross-flow fan. 
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Fig. 3 Grid systems of the modelled cross-flow fan. 
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Fig. 4 Schematic apparatus of a fan tester. 
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(a) whole domain 

 (b) domain near impeller 

Fig. 5 Velocity vector of a cross-flow fan with R-type. 
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(a) whole domain 
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Fig. 6 Velocity vector of a cross-flow fan with Ar-
type. 
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(a) R-type 

(b) Ar-type 

Fig. 7 Pressure contour of cross-flow fan. 
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 Fig. 8 Static pressure difference versus flow rate. 
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Fig. 9 Efficiency versus flow rate. 

.
(2) 

 10% ,

.
(3) 

,

.

(1) Eck, B., 1973, Fans, Pergamon Press, New York. 
(2) Hiromu, T., Yoshinobu, T., Yoshiki, Y. and Koichi, 

K., 1997, “Visualization Measurement and Numerical 
Analysis of Internal Flow in Cross-Flow Fan”, Journal 
of Fluids Engineering, Vol. 119, pp. 633-638. 

(3) Bert, P. F., Pessiani, J. F., Combes, J. F. and Kueny, J. 
L., 1996, “Unsteady Flow Calculation in a Cross-Flow 
Fan Using a Finite Element Method”, ASME 96-GT-
443. 

(4) Tohru, F., Cichang, C. and Yoshinori, H., 1995, “A 

 2081

대한기계학회 2003년도 춘계학술대회 논문집



 

Numerical Analysis of Flow in a Cross-Flow Fan”, 
Numerical Simulations in Turbomachinery, Vol. 227, 
pp. 53-58. 

(5) Koo, H. M., Choi, W. S., Oh, B. J. and Lee J. K., 
1998, “An Experimental Study on the Cross-Flow Fan 
in Airconditioning Devices: Study on the Influence of 
Some Basic Design Parameters”, KSME 98S226. (in 
Korean) 

(6) Jin, S. W., Lee, J. H., Seo, S. H., Lee, N. Y. and Im, 
K. S., 1995, “An Experimental Study on High-
Flowrate Cross-Flow Fan for Room Airconditioner”, 
SAREK 95-W-037. (in Korean) 

(7) Kim, J. W. and Chung Y. Y., 1999, “Experimental 
Work on Flows by Cross-Flow Fan”, SAREK 99-W-
098. (in Korean) 

(8) Hur, N. K., Kim, W. and Kang, S. H., 1999, “A 
Numerical Study on Flow through a Cross Flow Fan: 
Effect of Blade Shapes on Fan Performance”, Journal 
of Korea Fluid Machinery, Vol. 2, pp. 96-102. (in 
Korean) 

(9) CD-adapco, 1999, “STAR-CD Methodology 
v3.100”, Computational Dynamics Ltd. 

 2082

대한기계학회 2003년도 춘계학술대회 논문집


	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장




