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Experimental Investigation of Heat Transfer
between Co-Rotating Disks
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Abstract: Two real turbine disks-are simplified to become a corotating plan disk system.
The effects of the coolant-flow rate, rotational speed and the interval between the two discs on the
performance of fluid flow and the heat transfer were investigated experimentally. Conclusions are
drawn as follows: (1) the inlet Reynolds number could always have significant effects on average
Nusselt number. (2) the rotational Reynolds number has little effect on averaged Nusselt number

of the two disks. ( 3) the'interval of two disks also has effect on averaged Nusselt number of the
two disks.
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Fig.4 Variation of upstream-disk temperature

with downstream disk rotational speeds
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Fig. 5 Variation of downstream disk temperature

with downstream disk rotational speeds
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Fig. 10 Variation of downstream disk average Nusselt

number with upstream disk rational Reynolds

, 9 12

) Rew )
(9.
( 10
Reuw ,
( 1D,
( 12
1.23
Re,=26x10°
1201 | Re,= 4.4 x10°
i | -

A//A

1.08F
1.05F
1.02 2 L L . )

0 0 1 2 3 4

Re, /10°
11
Rey

Fig. 11-—Variation of ‘downstream disk average Nusselt

number-w-ith downstream disk rational Reynolds

1000
Re=2.6x10°
960} | Re, =44 x10°
G=0.265
ook [G=0015
Bz A A A N
= 8801
840+
800 L . ) . )
0 | 2 3 4
Re, N0
12
Rew

Fig.12 Variation of upstream disk average Nusselt

num ber with downstream disk rational Reynolds



576 .
2 N s
’ , 13 ;
13 Rein , 14
5.8x10°, 5. 110, 4.4>=10°, 3.7 10’,
Rew 2.6x<10° , ’
G 2
1500 Re,=2.6x10% | [~ Re,= 5.8x10° 4
Re =2.6x10° | |=v= Re,= 5.1x10°
1350¢ G=0015  |[* Re,=44x10° (1)
—+— Re,=3.7x10°

1200+ ,
g ,

1050 \:\A

\ e 2
9001 . ( 2)
—~
750} . \+"\T , ) :
0.2 0.3 0.4 0.5
G
(3) ,

13 4 D)

Fig. 13  Variation of upstream disk average Nusselt

number with the interval radio

1950
Re, =2.6%10° ||l-a~ Re = 5.8x10°
1800 Re =2:6x10° —v— Re, = 5.1x10°
1650 G =0.015 4~ Re,=44 x10°
4 Re.= 3.7 x10°
& 1500 —
1350 V‘—v‘\vs*‘
1200} N
—
1050} TTTY—
02 03 04 05
G
14

Fig. 14 Variation of downstream disk average Nusselt

number with the interval radio

RN

[2]

[3]

Owen ] M, Pincombe J R- Velocity Measurements Inside a
Rotating Cylindrical Cavity with a Radial Outflow of Fluid
[J].]J. Fluid. Mech, 1980, 99 Part1: 111- 127.

Sim Y S, Wen-Jei Yang. Numerical Study on Heat Transfer in
Laminar Flow T hrough Co—otating Parallel Disks[ J]. Int. J.

Heat and Mass Transfer 1984, 27(11):1963- 1970.

Chew J W. Computation of Forced Lam nar Convection in Ro—
tating Cavities[ J]. Journal of Heat T ransfer, 1985, 107: 277
- 282.

Owen J M. Air-Cooled Gas-Turbine Discs: A Review of Re—
cent Research[J].Int-J. Heat and Fluid Flow 1988, 9( 4):

354- 365.



