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An Experimental Study on Flow Characteristics in Volute
of Centrifugal Turbomachinery
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Abstract

The objective of present study is to find the interaction between volute and impeller of the
centrifugal turbomachinery with rectangular cross-sectional volute. Flow measurement were
taken in shrouded impeller with 12 backward type blades by using a five-hole pressure probe.

The measurements are carried out

in 7 flow rate,

respectively. Primary function of a

centrifugal turbo machinery volute is to serve the flow from the impeller and diffuser to pipe
system. For the off-design conditions, Influence of pressure distortion was shown by these

measurements .

As a result, It has caused the decrease of total efficiency of centrifugal

turbomachinery. We have also taken data to design volute by these measurements.
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B, © width of volute cross section[m]
Cpy  static pressure coefficient

Ch it total pressure coefficient

H, ¢ height of volute cross section
N : rotating speed[rpm]

P . static pressure[Pal

P, © total pressure[Pa]

Q * flow rate[m®/s]

R : radiusfm]

U : velocity[m/s)

CAdusta vetg
Catet /)W E e

v : absolute velocitylm/s]

a . yaw angle

5 . pitch angle

o - density of air[kg/m’]

Subscripts

1 . inlet of impeller

2 : outlet of impeller

3 . outlet of diffuser

d : design point

.MEB

AY HEZIAE oA, dFAYd ERE
Aol o5 o] Folx AR t-Eeo] dAE 7zt
zhe] Qe diste] SHAem JPgHn U},
oy 2, diRA, ERFESF AFEn 29
HAE W 4 4 84859 §8% ML
2 sl 27HE A% e 4B + Aok

- 801 -



wela zh gae] AAA 2HEFA Jehts
T WA A% HF %ﬂ"ﬂ e wzE 8
ofof 2 Fgo]l L AAY HuI|AY A7
7} 75 Aol ]éﬁ](off-design)@d]"i%
g wsle el BEFEWIA fFo] 7h &
BEso) olz Qs dHz o dFEe
2 EFYd 4=EAS HAAA NAANY &

ol A A 3t 7)Ao FEHYE FAA

—_—

2.1

Al D
=2

@ 5 e
AS% Eided mH 928 o
g Bo fFHFAHAE st 25
Rolx 4=z wjEzgd.

ol AF-oA AgE PHeo FALS Fig. 2

ni i
F o 1@

=

0

[y

_a

,

rlo

o

M

i

o

of viehte] o

Z2 15mm, S5

e 2]73°] 390mm o)y &9
= 12700k, W wy

7b g Aako) disl 43° Fgoez AA o] ¢l

1. Impeller
2. Diffuser
3. Volute
4. Duct

5. Screens

6. Bearing

7. Coupling

8. Driving motor
9. Traverse unit
10. Bed

Fig. 1 Test rig layout

Fig. 2 Configuration of centrifugal impeller
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Fig. 5 Results of the flow field measurements
in plane at 240" section
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Fig. 10 Velocities variations in volute
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Fig. 12 Circumferential velocities in volute
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