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Abstract: The contra—rotating turbine disks of an aero-engine were simplified as a counter—

rotating plan disk system. T'he unsteady effects of the coolant flow rate and rotating speed on flu—

id flow and heat transfer were investigated ex perimentally by employing a rotating heat transfer

test rig. Experimental results indicated that: (1) T he inlet Reynolds number is the key factor in—

fluencing the average Nusselt number. When the inlet Reynolds number varies, the Nusselt num-

ber responds simultaneously. The heat transfer of two disk surfaces was both enhanced due to the

increase of the inlet Reynolds number. (2) The effect of the rotating speed variation on heat

transfer is, however, limited that it only influences, to some extent, the disk under rotating varia—

tion and little effect was observed for the other disk.
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Fig- 3 Downstream disc temperature variation w.ith

flow rate and time
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Fig- 4 Upstream disc averaged Nusselt number
variation with inlet Reynold number

and nondim ensional time

4 5 2 3 ,
0 5
3.7 10°, 4. 410", 5.2>=10°, 5.9%<10°, 6.7

2500 0 1] 2

3|14 s
N Re=3.7x10° ~7.4x10°
2000 ‘;emfz-ﬁ;‘s“”m ,
e,,= -2.6% 5 Ay kg
. [\ G=034 Mvnpt
¥ L Jrenbirtveed
S 1500
1000 |
500 . .
0 1 2 3 4 5 6
T
5 ,

Fig- 5-Dosnstream disc averaged Nusselt number
variation with inlet Reynold number

and nondim ensional time
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Fig. 6 Upstream disc temperature variation
with rotating speed of upstream

disc and time

0 2000 4000 6000 8000 10000

110

tc

2 314
80 1 |
L
50 7 = 250~500kg/h
@, =1000r/min
®,=0~2000 r/min
20 L. 38mm ) A
0 2500 5000 7500 10000
/s

Fig. 7 Downstream disc temperature variation

with rotating speedof upstream

disc and time
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Fig- 8 Upstream disc temperature variation
with rotating speed changing of

downstream disc

110

tc

m = 250~500kg/h

@, = 0~2000r/min

®,= -1000r/min
$,=53mm

20 -

0 2000 4000 6000 8000 10000
s

Fig. 9 Downstream disc temperature variation
with rotating speed of downstream

disc and time
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Fig. 10 U pstream disc averaged Nusselt number
variation with rotational Reynolds
number of upstream disc and

nondimensional time
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Fig. 11 Downstream disc averaged Nusselt number
variation with rotational Reynolds number
of upstream disc and nondimensional time >
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Fig. 12 U pstream disc averaged Nusselt number
variation with rotational Reynolds number

of downstream disc and nondimensional time
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Fig- 13 Downstream disc averaged Nusselt number
variation with rotational Reynolds number

of downstream disc and nondimensional time
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