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ARSTRACT

An expeflwental investigation of the ptrfcrn;dnce of a centrifugal fan x'ith radial inclined tane

intpellers has been reportetl. It is found,tlat the inclined vone impeiler is belter than the canvel-
tional slraight t'one as regards pressure rise across the fan and efficiency.

INTRODUCTION and backrvard curved. The majority of impellerq

The vanes of a centrifugal fan on pump have vanes that are curved backward. High speed

impeller are usnally set at right an-eles to the superchargers and centrifugal air compressors for
trvo parallel shrouds. This type of vane arran- aircraft gas turbines have radial vanes to withs-
gement will 6e called straight vane (angle of tand the centrifugal force due to high rotational
inclination 90" ). {Vhen the vanes are set to an speed. Radial vane fans are also used for supply

inclinecl manner between the trvo parallel shrouds, of air in boiler furnace. Large numbers of radial

it rvill be called' inclined uurr". No worlq cn vane pumps are used as cellar drainers, eooliirg

inclined vane is availabl.e. So, an attempt is water pumps for internal combustion engines anci

nrade to find the effect of inciination of valles other applications rvhere low initial cost is more

on the performance of a contrifugal fan fitted important than higher cfficiency. Centrifugal fans

with such an impeller. -
The vanes of a centrifugal fan

be arranged in three ways"'forrvard

wirh fortuard curved blading are used as induced
for forr ed drafr fans in boilers where pressure

or pump can variation is irot very much desirable rvith the
curved, radial variaiion of flow rate.

* Assislont Professors.
** Professor, Department of Meckani cal Engg,, BLi ET, Dec{a,



In this ';vork, an experlnrental investigation

on thc perfcrmance of radial inclined vane impe-

llers is undertaken" Fonr radial vanc impellers

with vane inclinations of 90", 75'. 60o and .45o

are used. The impeller u'ith 'lp"' vane inclinatioir
is called the straight \ sne irnpeller or the colrv-

entional impeller.

Experimental Set IIp and Procedure

I'he test facility consists of a volute type cen-

trifugal thri (made by Plirrt and Partuers of tJ.. K.)
q,hich is belt-driven by a thrce phase 1.5 h. p.

motor. The suction cnd of the fan is fitted rvith

a long horizorrtal 3-inc.!r dia smooth brass pii:c

rvhich in turn is fittcd ivith a parlbolic ttozzlc.

Air enters o the fan througli this nozztre tntl

it is calibrated to rnensure the flow "atel Thc

cleiivery end of the fan is fitted r.rith a s\ort
vertical smooth pipe connected I'ith a liexilrle bn{Ile

valve to control the florv ratr. A sc.hcmatic diagram

of the experimental set-up is sholvn irr figttre-1.

Trvo pressure tap;rings. one at the farr suciiorr

end and one at the delivery end ale macle at con-

veirient lccatiorrs 'and ,these :ire connected to a tvater

manometer to measllre the pressure rise across tfie

fan. A draft cage wes usecl to measllre the pressr:re

clifference across the patabolic nozzle to cfrlculale

the flow rate. The input power to the motor q'as

measured by trvo watlntefer method'an,l thc conr-

bined efificiency of the fan system (motor and fan)

was calculatqci.

Four radial vane impellers r.l,ith inclinations gf
45n, 60', 75' and 90" are used. The first thrce

impellers are fabricated at Bangladesh University
of Enlineering & Technology ancl the last one is

supplied 'by thq manufactnrer of the fan, Plint and

partners. A11 the impellers are made similar ertcept

the inclination. For each impellers measurements on

head, discharge and efficiency are taken varying the

flow rate with the help of the baffie valve. Ail
measurements are taken at a constant speecl o1'

3750 rpm.
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FIGURE I sC}TEMATIC OIAGRAM OF E}F3q,\lEI':IT SET'UP

Results snd Disrussiors
The rariations oi tctal 1:eri'l ::nri e;licie:1c;'' r"'iilt

f lorv for ri iffe reni r ll rre incl insl i -':'t: I ie sirorvn in

figures 2 and 3. The results can i'e .'onlp:ired rr'itli

those of straight vane inipeller. It is l'lttr,Ll ihat
pressure rise as 'rieil as the c'fl:cenlf icr.d it-r ir cr;asc-

rvith the increase r-ri lngie of vane tt',.11n;11ir--:i1. Hig.her

the airgle oi inclinltion, closer it is to the straigiit

va11c type. Air inclirrrtion of more tl'an 75'' rvill app-

roach tou'ariJs straight vatte. l,ot'ier angl: of ine lina-
tion I fig. lJ irctu:rlly means more obliquc setting of
varles betrveen shrouris and il'ris rvoulcl reducc the

alea of flou' 1o a ce rrain exterlt. It rvould rcs,-tlt in

higher velocity and losses. T'his has bccome apprlent
from figures 2 i,nd 3.
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FIGURE- 2
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Figures 4 and'5 are cross piots of total head
and efficiency for rJiflerent inclinatiohs at three flow
rates. Both total head and efficiency incrcase with
6ngle of inclination upto about 75o and theu it
decreases for 90' inclination. It is quite obvious from
figures 2,3.4 and 5 thar the vane inclination of 75"
is the best amongst the other inelinations of 45d, 60n
and 90o. So it can be concluded that a radial inclined
vane impeller delivers better pressure rise ancl

efficiency than the conventional straight radial vane.
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