GO9S (Sl 3 JgmmsS S Jo2 by 50 b o pd 0 Tl S5 S (owy 2
6)J9Lw Lo).:.l.c ‘%o)L.a Ls;a.a).‘c “5")9.»...:|W

Olyl 00,5 0 0,5 o olBisls ¢ pwdigee 5 (28 00Siils (SolSo  pwiiges 09,5

*m.bayareh@sku.ac.ir

oduS

Bedse SLLE Az gl (Seslud ()lub dsie 4 0jlgen ((J LS Tobaw 0929 pae Jdo 4 (SiS5L slaguSi Ak )0
5 L2d slo,gils p mha g5 b 5 Sl Bl lulps 0 (28FHL S SLLI bz ool aalllae ol
3 otin o tlar 3| Sealissg ] Jioe b o mg BB sber S0 GLI Gl 3l S
gl alie LIS )0 S pu 5 jlid Olnss 2l S ove ileand Shuam p (nl 8 ol (Gl S
Oolidl 4 o Wilgd co JgmnS zlaws (605 45 a0 s L gl . Cenl ouls eolatil Cglate JWgi ;) sae aw o JaunS
15 ol 4 5 358 o b Ly oy el (0l 45 098 JgueS iy 2l o Jlad 28l 5 (5550 Y o STkl
VEY s VEAY AP L plp a4 Vo7 g Vo7 0 T Saden ) slael Gl Lo oo sl jlade aiS o SWS b )5
B o5 g 5 L5 Sl glS s rizren liise GRS Ly ey Sty ae Gl L s e i oS
sya> o lad Sl wisd e 02 58 (SBIESG pas s Il Sl ) ol aS (g sbay 0T oo 18 Lo ) 0
Lalys yo gl o,8kee 05 4l o ddllla gl by oo (2lS SISl YOI ke 4 (525 9 S & G (5 5

S S (50,5 calizke

LS o yo ey o yo (WSS mhan (6 2 (ST 3L JomaS B0]lg WS

Study of the roughness effect on drag coefficients in a flow around a 2D re-entry capsule

Samira Sourani, Morteza Bayareh*, Alireza Shateri
Department of Mechanical Engineering, Shahrekord University, Shahrekord, Iran
*m.bayareh@sku.ac.ir

Abstract — In the design of re-entry capsules, due to the absence of control surfaces,

significant attention is always paid to the issue of dynamic stability. This study examines the



flow around the re-entry capsule under various flow conditions and the impact of surface
roughness on pressure and velocity contours. The flow around the capsule is significantly
influenced by aerodynamic factors, including geometric design and surface characteristics. In
this investigation, numerical simulations are used to evaluate pressure and velocity variations
at different points on the capsule's surface at three different Reynolds numbers. The results
indicate that the surface roughness of the capsule can lead to increased friction in the
boundary layer and pressure drop in the rear region of the capsule, which affects the drag
coefficient and contributes to the formation of vortex regions. The final values of the drag
coefficient for Reynolds numbers of 102, 10°, and 10° are 1.69, 1.687, and 1.63, respectively,
which indicates that the drag coefficient decreases with an increase in the Reynolds number.
The roughness influences the distribution of pressure and wvelocity contours, causing
instability and non-uniformity in the flow. The maximum pressure in the presence of
roughness decreases by 1.35 Pa compared to the smooth condition. This study can help

improve their performance under various operational conditions.

Keywords: Re-entry capsule, Surface roughness, Vortex, Drag coefficient, Pressure

coefficient.
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