YEV_YFY asino [ oylad /1 0590 [NTAR Jlu /oo i g boo jlu Sailso

& . o/ & &
Saslosb o/b./(/?(‘ﬂ)/“uy Jf’

e ¥
»/.ljv"/}gb

DOI: 10.22044/sfm.2020.9212.3081

15515 1,508 0 y5um (W0 lg20 5o 1,05 &yl JUH (o) 2

Toxy Ve s T3 e gl ey wg
Ol e booms Lo 011D (L I98 cawiigen et )l ol 15!
Ol ey beoms Lo SRS (Sl umien ¢yl Ll
O 0yl Lo SRS (S0 oo ¢ yLiniifo ™
VWA EIVE 2 b pdy o b AYAANYIVE 1o K550 o, VYA -1+ ) 2l o 6o )b« Jisumo Alito

ouS
loj ot (65 eSilee E¥lee el wiSloyy 1S1s L Kan b 5 ol e 5 LS Syle JE iy @ dlie ol
@ SagbeT b ol gl 5 oad (il aned s o)like bz Cusl osd o oguoe w7 (g, &1 dyeSTy (S gl 25l
ko (il Jow oS ols las mls el 0ad qw ) S l> Jl g by sle el )l ccalisee slaanwais jo cel onys 5 anslas
el J36 2lSTs asly Gl J3b b sk ln o) (o2 lagilesl b b e Gkl daas ple b anglis o SST
o L8 g Lo g i (295 gl dae (M) sl JiU s S (2P 0 Les g jLid S g (2 gl dae lél
Rl (mizmen 5 Olrin o 9 Elo due Gl Sl (SlIgSS; JIU (293 50 agly rals asils (b st o J3U ) sy
ol 5 0lse0 31 > JUET (i)l olS6lS &y e b el 4 abolio o wilizeo (gla 36 5 sl osd g S Lt 5 Lo
15 bl &yl JES gy sl g e J36 51 i gsS55 36 a5 slod el oo Culf 0,lgpd a5 grha 5 Lo
Ak oo (R Gl 9 U 2 sl Gl L s o)l i Olrt S (lsS) 3L 0g andan Jlade Il oSS

Loo 5lad plo sae o > Jlal o Slo-1 SKan 56 1 gaadS” OlodS

Investigation of Transient Heat Transfer inside Walls of Convergent-Divergent Nozzle
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* Assoc. Prof., Mech. Eng., Semnan Univ., Semnan, Iran.

Abstract

This paper investigates the transient heat transfer inside a convergent-divergent nozzle. Compressible
Time-averaged Navier Stokes equations were solved by the finite volume method. The flow is
axisymmetric and the results of simulations were compared with available experimental data. The flow
and heat transfer parameters were investigated in different nozzle geometries. The results revealed that the
SST k-o turbulence model gives better predictions compared to other models. Also, for a constant length
of the nozzle, increasing the divergence angle caused higher exit Mach numbers and lower exit pressure
and temperature. Bell nozzles had more exit Mach numbers and less exit temperature and pressures
compared to the conical nozzles. Decreasing in the exit angle of the bell nozzle led to an increase in the
Mach number and thrust and causes lower exit temperature and pressure. For various nozzle shapes, the
values of the heat flux and temperatures were nearly constant at the sections which have the same area
ratios. The outlet temperature of the bell nozzle is greater than the conical nozzle. The maximum value of
the convection heat transfer coefficient occurred at the nozzle throat. The maximum thrust was obtained
by bell shape nozzle and higher outlet angles gave lower thrusts.

Keywords: Convergent-Divergent Nozzle; Heat Transfer; Mach Number; Pressure; Temperature.
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