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Num erical nvestigation of heat transfer in annular
slot of the cone-coimn grain
Z0U Jian-feng GAO Ye

(Dept of Aerospace Engineerng Habin Engineerng Univ. Harbin 150001 China)

Abstract  Standard £-€ wurbulence model and discrete transfer rad iation model (DTRM ) were anployed to nvestigate
the flow-fiekl and heal transfer n the frontal annular sht of the cone-cohmn grain for different Reynolds numher The heat
transfer bew een different walls of the st and the hot gas were canpared A lso the variation of Nussell nunber along the sur
face of the annular slotwas analyzed It is mdicated that R eynolds number mfliences the number of vortex and the distribution
of vortex zone m the annular slot Then this affects the tamperature distribution i the slot Fmally it mfluences the heat trans-
fer betv een the grain surface and the knitng gas flw n the annular slot The resulits can be a helpful reference for design and
analysis of grain
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Fig 2 Stream line distribution in the annular slot
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Fig 3 Non-dinensional ten perafure
(T-T,)/(T,-T,) distribution in the annular slot
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Table 1 Heat transfer calculation of the annular slot walls

Circular wall

R ightwall

(5] S 3 e T PR 3T 110l 55 e ) S /N L AE ) Ab
Re Leftwall
3 82x10° 832 /7 83 /0 941
L 15% 10 986 /9 05 /0 918
2 67 %10 1L 50 /10 31 /Q 897
4 20 x 10* 12 58 /11 15 / Q 886
4 96 x 10* 13 06 /1L 18 /Q 856
5 73% 10 13 41 /11 44 /Q 854
6 87 x 10 13 87 /11 75 / Q 848

7 63 % 10*

1396 /11 75 /Q 842

745 /7 43 /0 997
924 /9 12 /0 987
1L 08 /10 75 /( 971
12 25 / 1L 76 / Q 960
1276 / 11 79 / (Q 924
1313 /712 12 /Q 923
1362 /12 44 /0 913
1372 /12 50 / 0 911

8 58 /7 70 /( 897
1010 /8 26 / Q 818
11 69 /8 98 / (1 768
1275 /9 50 /4 745
1321 /9 44 /70 715
1355 /9 59 /0 708
14 00 /9 80 /0 700
14 09 /9 64 /0 684
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Fig.4 Distribution of local

Nusselt number along

the left wall of the annular slot

Fig.5 Distribution of local Nusselt
number along the circular

wall of the annular slot

Fig.6 Distribution of Nusselt
number along the right

wall of the annular slot




% 29% 3

HEAE I 25 KE XA A A6 A B R M B E W 7T 299

Bl LR, = 1.8%H—HALHE, Nu B0 RE R IZ 518 K.
M LR, =1.88] LR, = 1.7 tT & IERR 7] 2
BT (1) 7 1) i sh 5 30X B e T B A #7125
K, Nu O EEHR /DS . R UAKPIER T, A
{00 B T A 5 BB NV e 5 SR I R S 11 39 K 1
P

=
1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 25
LR,

Fig 7 Stream line distribution near the right
wall of the annular slot(Re= 5.73 x 10*)
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Fig 8 Distribution of local Nusselt num ber
along the wall of the annular slot
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