Numerical Study on Flow Field in Centrifugal Fan Volute
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ABSTRACT

The non-uniform pressure generated in the volute génerally are propagating upstream. As a
result, outlet conditions of rotaing -impeller are changed and the performance degrades. The major
object of this research is to develop the numerical method which can calculate the effects of
impeller and volute flow field interactions. Under the assumption of steady three-dimensional

incompressible turbulent flow, the time averaged N-S equations involving k2—e turbulent model
was solved by the F.VM. To verify the computational method, the calculations are compared
with experimental results published in literature and show satisfactory agreement with them, The
three-dimensional flow characteristics within the volute of a centrifugal fan at design and

off-design operating points have also been studied.
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Fig. 1 Volute pressure distribution
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Fig. 2 Transformation of an impeller-volute combination

into a rectilinear cascade
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i: tangential
j: radial
k : axial

Fig. 3(@) Grid in physical domain
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Fig. 3{b} Grid in computational domain

3. ERE U&F

SEA

- =x

Hlx

(e

AFAME Sakai¢h Dilin® AHPERES
2z dAste] AN vagE sk
°l& §iste} Sakal} AHT HHES] Fgo] A
ARYL, AxzA] AHEH AT

Fig. 3@z ¥FES ¥ ¥ A4S &
AFL glow ojuf 7t due ARFGFIOR
AAE o A e

i

FHIAHAKME WA, W15, 1998

Ho #dfrses 7HaEsln ETAARCAAE
o FEUFHel tE FRE @717} o
FEZ EE FEEse] Tk 00] = Neumann
278 A8k w3 APEelM AAZE HA
AAZE BAZE o feo] AfrdHE 9
e F718AxAE AHEETh(Fig. 3p)

Es_ . (9333tana3
H; In(1 + R )—_—_Bs/Hs 3
o} 7]
B, wWRe uue =
H, H

@ TDFEA ETAAY FE57
o Al A HF
& Table 13} 2.

AR

MFES Ao

Table 1 Specification of experimental apparatus

Diffuser Width( B3) 28 mm
Diameter of impeller( Ds) 270 mm
Diameter of diffuser( Ds) 370 mm

Designed rotating speed( Ny) 976 rpm
Designed flow rate( €y) 0197 m*/s
Table 29] A7 AS, &, dAFEEY F

§%, AR, 29D AAGRET 2 53
AN Agel AR g Tz SR

&8st

Table 2 Conditions of experiment

CASE 1| CASE 2 |CASE 3
Q/Qu 043 1.00 1.17
_ Q
H=—ppT) | 029 | 0601 | 0711
N (rpm) 1103 976 801
(a ") 129 | 310 | 376
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