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: Re~ 8.3x 10* 1.15x 10% Re= 1.4x
10° 6x 10% Gr = 0.56x 10® 2.4x 10"
Nu= f (ReywRe,Gr,Pr,S1/R,S3/R,R1/R,R2/R, 0t (1)
N u= oR/A Pr= v/a, Rew= uR’/v, w0
Re=V:R/vV. Gr= g TR*/v
, ,Si/R, Sz/R Ri1/R,R2/R, 0td
[4], :Gr = 2uf forZR°/M (R?-
R3) DB= 2/(Twit To), Twi , gr= const Z
Nu= f (ReswRe,Gr') (2
(2
Te
3
Fr= (WfR1+_20V0); o= (V.0088 uRY)
Fr= (2aV 0080\ «fR1) >0, : Ro=Vz/uR1> 1/200s0
R R1, ki,
Ro= V :/UR1> k1,/200s0
1 t2
t1 , , (251- S3),
, (25:- Ss)/stinQ R
(R- R1), to ‘/2(R- Rl)R/O(R tz/tl
. sme/uR)H 2(R- R1)R/(2S:1- S3) ]
ke, t/t= (vzsine/kzaR)[«l 2(R- R)R/(251- S3)] ki ke
b/ti< 1 :Re< ko[ (251- Ss)/(sin®Y 2(R- R1R)],
ki/20088 Ro< ko[ (251~ Ss)/(sinBY 2(R- R1)R) ]
Fi= (2av.0088- «WfR)< 0 : Ro= V. UR< ki/
20080 ; t/t< 1 :Ro> ko[ (2S1- S3)/

(sinbY 2(R- R1)R) ]



279

(1)

1.12 1.51x 10"% 3.3 3.6x 10™; 1.6 1.78x 10" 2.7 2.95x 10%

io 8
s R.(0-16~0. 68) .
. 1640 r/min - o 6 72=—1930 r/min
..;,Z & R,{G. 2—~0- 88> 2 . "
= R . IR e
> - - X -
2 S I o, - o ¥ R.(0.22~0.55
S % cecS200r/mint1 1~5) 1 - n=1525 r/min
o] 1 2 3 4 5] 1 2 3 £ £ 6 7
X 10° Re- > 10% Re,
2
(2 , : ,
, (Rew Gr') :
, Gr") , (Rew
, 3 5 , 3 4 :
1Re= 1.9x 10° Gr' = 1.1x 10% 1.85x 10" 2Re= 2.9x 10% Gr = 3.8x 10% 2.35
x 10" 3Re= 3.3x 10> Gr =.0.55x 10" 2.1x 10" 4Re= 1.4% 10% Gr =
2.35x 10” 0.95%x 10"
6
5 3 A\ X - = 5 .°:.~ 2>
= . AN =4 e . .
x B 4 2 o7 \4.' i
10 2 4 6 8 10 12 ! 0.5 1.0 1.5 2.0 2.5
X105 Rew R,
3 4 RO
3 y 3y ]l 4
RO 3 ] ] L]
ki= 0. 675 ko=
3. 47, + 20%
5 (Gr') 6
5 3 .
(Rau) 2 1. \.' s
1Re= 1.9x 10> Re~ 8.3x 10" 1x & 3" - " ~*
6 5 5 6 x 2P -« " N 1
10°% 2Re= 2.9x 10% Res~ 1.5%x 10° 1.15x 10% SR 4
1
3Re= 3.3x 10> Re~ 1.9% 10° 1.14x 10% 0 5x10%  L.5X10" 2.5x10M

Gr*
4Re= 1.4x 10> Res~ 1.3%x 10° 9.1x 10°

5



280 13

(3) ; , 65
, (4, (5), 3 ,
+ 10%
Nu= 0.2206Re *'Gr **Re,** (0.372< Ro< 2.5) (4)
Nu= 0.00123Re *Gr" *"*Rre;™ (Ro< 0.372 2.5< Ro< 7.2) (5)
, (Rew (Re) Gr'),

ki/20080< Ro< kz[ (2S1- S3)/(sin4 2(R- R)R)]
Gr’

'Rew )
(4 Rev Re ,Re: Gr’
, R ew - Q 8584,
, Gr’ w 0.82, Reo w - Q 8584, w
- Q 0384 Gr’ R e, :
, B Gr’ : Ro< ki/
20088 ,Rew : (5 Re
Re: Gr ,
(1) , , Ro< kl/ZG)SG
, ;) Ro> ki/20080 ,
: Vi, (- 2uv 1),
Ve ) )
(2) (V 2sin6)

ki/20058< Ro< kz[ (2S1- Ss)/(sin®4 2(R- R1)R) ],

; Ro= V./uR< k120089 , Ro> ko[ (251- S3) /(sinBY 2(R- R1)R)] ,

1 OvenJM ,Bilmoria ED. Heat Transfer in Cylindrical Cavities 1 M ech Enging Sci 1977, 19: 175
2 OwenJM ,OnurH S Convective Heat T ransfer in a Rotating Cylindrical Cavity. J Enging Power. 82- GT- 151, 105:
265
3 OwenJM , PincombeJ R. Vortex Break down in a Rotating Cylindrical Cavity. Int HeatM ech 1979, 90: 109
, 1998, 13(3): 281- 284
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lized for discretization, SM PL ER algorithm isapplied to pressure- velocity coupling, and the
cell- face velocity interpolation method is enployed for overcoming the pressure oscillations
asciated w ith the nonstaggered grid systan. A visualization computing oftw are is deve-
loped and gpplied to prediction of the heat convection in the cooling passage of low heat rejec-
tion engine

KeyW ords Curvilinear coordinates Convective heat transfer N umerical simulation

DROPW ISE CONDENSATION ASA TY PICAL

FRACTAL GROW TH PROCESS

Y ang Chunxin, WangL igang, Yuan Xiugan, M a Chongfang
(5thDept Beijing University of A eronautics and A stronautics, Beijing 100083

ABSTRACT The dropw ise condensation is a typical fractal grow th process,
according to the experimental data and conclusionspublished in last 30 years The drop size
distribution in dropw ise condensation is deduced, based on the-random fractal model The
fractal dmension index in the size distribution is detem ined w ith renomalization method
The analytical results are in good agreement w ith-experimental data

KeyW ords D ropw ise condensation D rop (Characteristic dimensions
Random distribution

A STUDY ON\AVERAGED HEAT TRANSFER
CHARACTERISTICSOF A ROTATING CAVITY

W ITH PRESV IRL ING INFLOW
D ing Shuiting, Tao zhi, Xu Guogiang, Y uan Y ixiang, Qiu Xuguang
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT A turbine cooling configuration of an aeroenginew as simplified to a
rotating cavity w ith a tangential presw irling fringe guide vane and a radial outlet T he influ-
ences of rotating Reynold number, cooling air Reynold number and Grashoff number on the
averaged heat transfer characteristicsw ere experimentally investigated The experiment indi-
cated that the flow pattern in the rotating cavity ismainly controlled by Rossby number. The
averaged heat transfer coefficient on themain disk increasesw ith the increase of cooling air
Reynold number and Grashoff number, the increase of rotating Reynold number decreases the
heat transfer coefficient at some regions of the Rossby number and causes it to increase at
others Two experimental correlations for different regionsof Rossby number, are established
for the averaged heat transfer coefficient on themain surface

KeyWords Swirling Discs Heat transfer



