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Abstract: In order to investigate the pressure and flow characteristics of the rotating
channels, a new measurement system was invested and implemented in National Key LLabora-
tory of Science and Technology on Aero-Engine Aero-Thermodynamics of Beijing University
of Aeronautics and Astronautics. The new measurement system with high measurement ac-
curacy and plural air channels could reach high Rotation numbers by increasing the back
pressure of test section. The Reynolds and Rotation numbers ranged from 20 000 to 70 000
and 0 to 1. 025 respectively. The investigation used different temperature ratio conditions to

investigate the pressure and flow characteristics of the rotating two-pass square duct with
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smooth walls. The results proved the reliability and superiority of the measurement system

by comparing with similar experiments in foreign countries. The result showed that the stat-

ic flow resistance increased with the increasing Reynold number, and decreased when the

Reynold number was high enough. In cold conditions, the flow resistance increased with the

increasing Rotation number. In thermal state, the flow resistance showed no obvious change

in low Rotation number, and increased significantly with the increasing Rotation number in

high Rotation number.
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rotating pressure measurement; cooling channel; high pressure;
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Fig. 1 Schematic of rotating heat transfer test facility
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Fig. 2 Sketch of high pressure gas circuit
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Fig. 3 Schematic of test section
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Fig. 4 Structure of entrance of test section
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Fig. 5 Sketch of gas circuit of pressure

measurement system
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Fig. 6 Deviation of pressure measurement system

at different rotation rates

TI R R 1% R 22 5 i A B 0 A G
P T DAAE Ry 22 G0 1 2 A B, L0 6 1 PR R 4 1%
ZERIARLIE . BEAN, proa — poos BTN R 3d W] LAG )
R G IE 8 5 A I i 5 SR8 A R 2
D] DLW R A7 52 A0 48 I T R e L
15 1k S HEAT HE A

AL b R X e e e O R e R, B S
50 ok R v SN AR 5 1 B 0 A AT DA S s g i
ARG R 22 0 R T R T B S 5
) 2L
1.2 EInEIE

S50 A P U BEL 2R B R S A T PN AL B R
PE. 38 A R R BT DL RS R

_ Ap
! 4L/ D, 0. 50u®) D

Horh Ap il EHE L T 25, 0 WA w
M AT B L I KB, Dy i
KT E AR S R RN Ak I A B AR R
S/ [ RIS TR A B B L.

2 ZIRHFELEBERIRESN

S T AE TS B A R EL SR A I A B N e
3 TE TR e HEORH L R B Ok 32 A7 BT Ak AN K. 7E L
ful ARARLAY R Al b, 38 o X 4% 45 5 O R A G i A 43
BT, 15 B4 1l 5 2R b 30 49 A 5k R ) G ek 9 o U
BRI Re, HERE B Ro, IF J1 %0 Bo, ¥ W4 %
Pr U RIEFRIGENN E X/ D.

Tl
D
Re — 240 (2)
"
Ro = QD (3)

u

WFETC R A & X/ Dy i B 11 3 1
MRS X 5#iEK A Dy Bk
{85 e A2 SREEE 5 Q T i o B

ARSI B YA A T BRARAAR, I R
R EE AR i R R A EE N R o D
WEEMPAOFERE n D LEBEHFDHE A
Tt B AR w

AR S 6 P4 B ST X BE IR A T, SR R
WBEN T, & GRE RN (T, — T/ T..
2.1 EAHEIE

1 58 T e W e 7 1 K 22 2 ik e A% ikt 5 58
B F — IR e L P55 e ) A% 8% 1 L 5 ol 0 1
PG| H AR | . SR 3 A iR 2 AT L B0 0%
JE AR A8 0 52 5 FELAE 5 2 0 W B 5 ] L R A
VNG R =ReN

ARSI 5 I R G T R E I AR Y AT
SEME B e 38 T P SR R e R Sk 51 2 AR
i LE 25 (B 5 P R ) AR 34 A% R AT L A R0
B T A% B8 Jid e ) 1k 1 2

F 3 1 PR 32 B 5 9 B0 T R e, B
S FO0F I AR A T SRR I T R
JiRE % A A PN ) S B A R R R RS R B
8 Z B Nz 2l A B O 22 R B 51
1) 55 R B IE. I3 81 AR SE g0 v iy T 32 0
Tofs B BT % B 2 2 A i e B S ) R ) 4 A L



5114

Wi B2 45 @ % i A A U B AR 1 5 56 1Y 52 B 5 S8 iE 2627

BN HATEIE B IE G Wt 0 k2N
Aps.. = Apijm T Apijo T Apia 4)

Aj),'j,ro - %pl (V,'(U)Z *%(Q (r]-w)z (5)

Apyn = ﬁ_dp - J mm?dr 6)
T(r») = Ar+ B (7)

Fr A py o A AR I A AR A py o B ES L T
SR B 125, A py. RIS B 32 3 %5 B 25 78 i i
B 7= A 8 R g 2% 20O Ol 2 1 3 I TR S 2 b e
AR IR,
2.2 RESW

A S0 T 2 I i Y ) PR AT RO TR A
BETR CSOMRRE T RE S TR A A R
B R T AR B

R AN 25 5 900 BORE EL ERUR T lRR
ARS8 22 o 200, il B i KR 228 1% 32 4L
HO0. 5% R, AL R RIRER 2.6% .,
T T ADAM B 17 8080 10 407 R 51 A
MY RIR2E 0 0. 1%, SEI0 1 JLAn) RS B KR 22
0. 1%, PSR E 5 2 40. 5 °C.

[ 42 15 2 L 12 22 9 — e R B, T IR 32
RN R 2 A

ReWEmKIEZ N 2.6%, RoW I RiIRE N
3.33% . f/ f IR KIRZEN 7. 15% , W E ik K
WERH 2. 1%.

3 WIERWERKEETE

3.1 WIFRWHWIRSHBTEME

B R B HL Y AR 2 8 L0 . AL
500007547, HERE BN 0. 25 Z2 470,

7 Sh SB35 10 T 300 560 IE 55 50 25 2 L 56 1F 51
IS T Re=10000~70000 & EI N1 9 N E ik
BAE#E 3 n= 0~ 1000 r/min I /4 Jig 5 505 A

22

L * | —=— 200 r/min

18l 1 | ~*— 400 r/min

L 4— 600 r/min

14f —v— 800 r/min

s L <+— 900 r/min

=10 *— 1000 r/min
0.6
0.2

Re/10°
B 7 AR S T 00T e 2

Fig. 7 Rotation number under different conditions
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Table 1 Experiment conditions of rotating
pressure measurements
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and Rotation number at different temperatures
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