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Performance analysis of mixed-flow fans considering the low flow characteristics
Hyoung Woo Oh’, Kwang-Yong Kim"

Key Words: Mixed-Flow Fan(A}7 $37), Mean Streamline Analysis(F & & 3)4), Euler Work Equation( £ ¥/ & %
314, Loss Correlations( &4/ -4#2), Internal Recirculation Loss( Y5 &8 24}, Performance Prediction( %

7 99

ABSTRACT

The mean streamline analysis using the empirical loss correlations has been developed for performance
prediction of industrial mixed-flow fan impellers in the present study. New simple, but effective, models for the
additional Euler input work characteristic and an internal recirculation loss due to internal flow reversal under the
low flowrate conditions are proposed in this paper. Comparison of overall performance predictions with six sets of
test data of mixed-flow fans is accomplished to demonstrate the accuracy of the proposed models. Predicted
performance curves by the present set of loss models agree fairly well with experimental data for a variety of
mixed-flow fan impellers over the entire operating conditions. The prediction method presented herein can be used
efficiently in the conceptual design phase of mixed-flow fan impellers.
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Fig. 1 Perspective view of mixed-flow fan impelier

Fig. 2 Meridional cross-section of mixed-flow fan impeller
with geometric parameters
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Table 1 Specifications of DH fans

Fan Q APg D2m / D ﬂ?m Lcase/ D?l

m

DH-1 54 19.1
DH-2 62 203
DH-3 66 233
DH4 70 251
DH-5 126 357
DH-6 138 367

1.237 44.0 1.20
1.244 38.9 1.19
1.300 342 117
1.334 30.4 .16
1.286 385 1.18
1.304 347 1.17

* Q(m*/min); 42, (mmH;0); fom (deg).
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Table 2 A recommended set of loss models for mixed-flow fan impellers

Loss mechanism Loss model References
Internal loss
v? an
Entrance loss = -9 Rathod and Donovan®
APt,em - femp

2
where fem =0.13

2

Incidence loss AP, = f ui Conrad et al."?
e
2

where f, =05-07

Diffusion loss AP”W = (),05,0Di Uzzm Coppage et al."¥
where W, 0.75AP, 1, [U-,
! u/ll p(u/lr/u/:m)[(zr/”)(l_D!I/Dlrn)+2Dl//D2:n]
Skin friction loss AP = =2pC, L, WZ Jansen'®
hyd
where 77 Vit Vo + W, + 20, + 3y,
8
«\2 2
Mixing loss AP = P 1- Evake -b VZ_m Johnston and Dean"?
" 1+ tan’ @, 1-&,,, 2
2
; w., o =
Separation loss AP, ., = 0.61 ,0( -1 4) W22m 2HBL 5
2m
Exit loss = V22m Eck®
A P{ exit fexil ,0 2

where fm,’ = 0.25
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Fig. 3 Impeller input power characteristics
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Fig. 4 Static pressure rise characteristics
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