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One—-dimensional unsteady analytical model of rotating passage
BRI Al 2012-08-03

W
X
=
S
R
Sy
ez}

RF F

DOT:

ThOCORHE Rl RRRsk R MO A IRERARSE

YL KB A rotating passage method of characteristics one-dimensional unsteady partial differential equations secondary air system

FEEIH  [HR A AREEIES (51176004)

(= L

EVN AL IR R BEIR S o) ) TRREBE s R L a0 R 9 i e, kst 100191
2 AL AR REIRS 8 ) TR e A RSB shH ) B R i S %, JEat 100191

AAXK AL IR RN BEI S o) ) T2 s R L a0 R 9 i e, kst 100191
K AL AR BEIRS 8 ) TR e s R S shH ) B R i S %, JEat 100191

MR E R E: 310

AT EIRE: 396

b G EE

RFHRFIESRVE, W R BN IR R G M Rl 8 450 — A AF 28 AL S eI D SR AT 1 05, T SR e it A B IR Ak
AL (1 T e 8 T PT FR 44 AR 58 5 TR B D o 7 R e ok B oy DT AR A, I TR 50 1, JE R HIColebrook White 7 R e SCILBH Iy 5Pk, i 4R 45 T i e 1 Py 0
WRSI T RSy PR G B2 RAESEIN R IE L EUE R, R B AF Luent b ST IR UE. 45 R W REAE 2632 Tl R 0 A 5 7 X0t T e il 1 kA7
KA, Be Wb A T e 0 — 2 A 58 TR BN A VR PE, THRCRZEANE IS 5%, T LIME N IR A R G e E T — AR e WU AT T B
BESCH L

The main purpose of the research was to investigate one—dimensional flow and heat transfer activity in rotating passage of
secondary air system in aero—engines by method of characteristics.Partial differential equations of rotating passage generally
integrating invariability of flow area, friction and heat transfer were transformed to ordinary differential equations, considering the
influence of the centrifugal force by rotation;and the Colebrook White equation was used to predict its loss performance, so one—
dimensional characteristic numerical solutions of pressure, flow, temperature and other parameters in rotating passage were
derived. Results were verified by commercial software Fluent, showing that the method of characteristics is visual by utilizing pressure
wave to describe the flow in rotating passage,with the error not exceeding 5%. Thus, it is an efficient way of one-dimensional unsteady
research on rotating passage in secondary air system
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