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INTRODUCTION 

A t  the  request  of the  A i r  Materiel  Command, Army A i r  ~ o r c e s ,  
an  invest igat ion is  being conducted a t  tlie NACA Cleveland labor-  
a t o ry  t o  determine the performance cha rac t e r i s t i c s  of the  XJ-41-V 
turbo j e t  -engine comyressor . 

The s ta t ic-pressure  va r ia t ion  i n  the  d i r ec t i on  of flow through 
the  cmpressa r  was presented i n  reference 1 f o r  an  equivalent speed 
of $000 rpm, An ana lys i s  of these  pressures indicated t h a t  the  
maximum-flow l imi ta t ion  of the  compressor was caused by separation, 
which reduced the  e f fec t ive  flow area  a t  the  vaned-collector 
entrance. 

As a r e s u l t  of t h i s  analys is ,  the flow area  a t  t he  vaned- 
co l l ec to r  entrance w a s  increased t o  obtain l a rge r  mss flows. The 
a r ea  increase was obtained by cu t t ing  back therentrance edges of 
the  co l l ec to r  vanes, which resu l t ed  i n  an  increaqcd vaneless-diff user 
radius.  Comparative performance of the  origZml* knd revised com- 
pressors  a t  an  equivalent"sp6ed of 8000 rjja is p?!esented, The s t a t i c -  
pressure r i s e  through the  compressor, determined from s t a t i c  pressures 
a t  the  impeller entrance and the  vaned-collector e x i t ,  i s  a l s o  pres- 
ented together with the compressor ad iaba t ic  e f f i c iency  and the  mass 
flow over an equivalent speed range from 5000 t o  9000 rpm, These 
s ta t ic-pressure  data  a r e  presented f o r  the  purpose of cor re la t ing  ' 
the  compressor performance with the  turbojet-engine performance. 
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IKS1'RWNTATION mi METHODS 

.>- The compressor i n s t a l l a t i on ,  instrumentation, and t e s t  procedure 
a r e  the  same a s  described i n  reference 2, except a t  an engine speed 
of 5000 rpm. ~t the equivalent speed of 5000 rpm, a constant e x i t  
t o t a l  pressure of 33 inches of mercury absolute was maintained. A n  
entrance t o t a l  pressure of 14 inches of mercury absolute was not used 
f o r  t h i s  speed because of possible adverse pressure d i f f e r en t i a l s  
being imposed upon the  impeller casing. 

-- The adiabatic e f f i c i enc i e s  presented a r e  based upon t o b l  pres- 
sures and temperatures in the  simulated burner annulus. 

RESULTS AND DISCUSSIOM 

The comyressor ad iaba t ic  s f f  iciency Had and the corrected mass 
flow a t  an  equivalent compressor speed of 8000 rpm f o r  the  o r ig ina l  
and revised compressors a ro  presented i n  f igure  1. Increasing the  
geometric flow area  a t  the  entrance t o  the  col.1'ector vanes resul ted 
i n  a 25-percenk increase of max-in~~rn mass Plow, increased peak adia- 
b a t i c  eff ic iency from 0.787 t o  0.805, avd shifted the ~ e a k  eff ic iency 
point  from a mags  flow of 36.75 pounds per second t o  43,.02 pounds 
per  second . 

'I'he s ta t ic-pressure  r i s e  through the  compressor i s  presented a s  
a r a t i o  of the s t a t i c  pressure a t  the vaned-collector e x i t  t o  the 
ska t i c  pressure a t  the  entrance t o  the  impeller ,  The e x i t  s t a t i c  
pressures .-..,---I used a r e  an ar i thmet ic  XI--C .UL.2-Ya-,.r. a v e r a p  * < 1* of X..6Cl..rY. the  pre~sulG&'&e_s<red I-.. .-- I*I* 

on the  Inner an%- wal ls  a t  s t a t i ~ n s  G ,_t_ro~ah '"LPla *,9s de scribed 
d- - 
and m = m c ~ h r n . * ~ ,  ' ~%Z*kntrance s t a t i c  pressu.re used was 
measured a t  s t a t i o n  1 (described and located i n  reference 1).  Fig- 
ure 2 shows t he  compressor s ta t ic-pressure  r a t i o s  f o r  e q u i ~ a l e n t  
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impeller speeds of 5000, 7000, 8000, and 9000 rym plotted against 
corrected mass flow with curves of compressor adiabatic efficiency 
superimposed. 
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F i g u r e  I. - Compressor pe r fo rmance  f o r  o r i g i n a l  and r e v i s e d  compresso rs  
a t  e q u i v a l  e n t  speed o f  8000 rprn. 
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F i g u r e  2. - Compressor pe r fo rmance  c h a r a c t e r i  s t  i cs, 






