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Abstract  :  Parallel  Compressor  Model  (PCM)  is  a  simplified  approach  to  predict  compressor  performance  with  inlet
distortions.  In PCM calculation,  it  is  assumed that the sub-compressors’  outlet  static pressure is  uniform and therefore
simplifies PCM calculation procedure. However, if the compressor’s outlet duct is not long and straight, such assumption
frequently induces error ranging from 10% to 15%. This paper provides a revised calculation method of PCM that can correct
the error. The revised method employs energy equation, momentum equation and continuity equation to acquire needed
parameters  and  replace  the  equal  static  pressure  assumption.  Based  on  the  revised  method,  PCM is  applied  on  two
compression system with different blades types. The predictions of their performance in non-uniform inlet conditions are
yielded through the revised calculation method and are employed to evaluate the method’s efficiency. Validating the results by
experimental data, it is found that although little deviation occurs, calculated result agrees well with experiment data whose
error ranges from 0.1% to 3%. Therefore, this proves the revised calculation method of PCM possesses great advantages in
predicting the performance of the distorted compressor with limited exhaust duct.
Keywords : parallel compressor model (pcm), revised calculation method, inlet distortion, outlet unequal pressure distribution
Conference Title : ICTFD 2016 : International Conference on Turbomachinery and Fluid Dynamics
Conference Location : Paris, France
Conference Dates : February 22-23, 2016

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:10, No:02, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

0,
 N

o:
02

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/3

91
55

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(02) 2016 1

https://publications.waset.org/abstracts/39155.pdf

