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Numerical Simulation for Deformation of Ballute of Reentry Vehicles
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Deformation of Ballute was simulated using ANSYS AIM Fluid-Structure Interaction model. Flight velocity and
atmospheric pressure was set to be Mach 4 and 10 kPa, respectively. The Ballute was connected to the reentry
capsule with 4 and 8 cables. This means that the deformation of the ballute was fixed at 4 and 8 locations,
respectively. The Young’s modulus for ballute was varied from 10 MPa to 500 MPa to investigate the effect of
Young’s modulus on the deformation of the ballute. Numerical results showed that as Young’s modulus increased
the deformation of the ballute was suppressed. Additionally, numerical results showed that as the number of
cables increased the deformation was drastically suppressed. These results suggested that increasing the number
of cables is effective to suppress the deformation of the ballute.

1. @FL®IC

7Vb— b (Ballute) & %, Balloon & Parachute %
AZO‘H_‘KLun’C KRB ATATIFIZ B AT 7RV
#bﬂ7/3—b®i9&&ﬁhmmb SN — v
ZT%%ib JEhild 5 Z &
T, AR L S RATRE
FRL ATH B, Fig. 1
INA ZNFJARRD & 5 73
& T@%éﬁéf

ﬂf%ﬁ@%

A kG 9

n VN
eNd

(v’ &

N

R+

£F 71 Réef RS

v Real
do«w«(—ﬁzo«
(e N_tt—
*%Nmﬂm%

AN

S

=

=
SO TN vHY
PR ik

O o R &+ X0
,NMN%mEh

e
B
A
Tk
&
HE
~

\d
=
3
W
S
ne
ay
NN
R‘f“
S
N
>
N
N
#
2
S
%

9.\..
O
q
=
S
[
Al
=

gﬁ(‘ y
>, HE
A e
(YN
S ES

FRAN N &
LRe 3|

o

AN T O
AN
ﬁ\&
ar
WQN
<
&k
iy
=
A
8
b
.
o
3
J
A

R

=
7 N
m
Quy
(N
9_‘.
J
A
A
S
S
St
=

X,

ﬁ
<
&
&
]

ﬁvb”” td s

&+

S
ool
R

mu

I
SR G
mER
)
%
DO o
%
m
5
S
-
P
¥

7

3‘5#%%5@3‘ BEND B,
N)L— b DA% H‘ﬁﬁfﬁﬂo)&i
TN LNV — N B ER T S fE R
@W@%ﬁ#4& B
mEWLDOPRTEL
FD%WPHM%% 17
IzpE-T, sihrmEdd sz

&
\£@®%ﬁ$%aa@%ﬂzi\a
LR PRIT 5 Z 3#5%1@50
& RGN 2175 &
o\Aw FOEREDO T E, FOERZINEH T
HEIZOoWTHE 217 - 72,

2. BFETIV

it iz i, ANSYS AIM 2019R2 #H\W /2, ZDY 7 b+
7 =7 Tl WhHW S 1Way Fluid Structure Interaction
DIRFINTRETH B, T b, AN TR & 170,
Z DRI & > T 5 N7/ 00— N REIDFE ] )75 %
AWT, BESI NS S ITERT 2175
DTHDL, TDD, FAREN T DIz DE TIAL & fiE
R DD DETF N NBETH 5,

BUERARERNT 21X, EfEtr e - 2 h—2 2 H8R
ZHV, BRET VI kw ETLVEHVTWS, Zh
6§%M%YSMM~ﬁ&ﬁiMTm5F@m&%?»
’C“ o

<~ Uy
&l
R
:‘:1

N

S
Sek

™

Ok
[

r\a“%

=
N7

QAT A
N

™

N

ZATERNS  BERRTE
N
i

VAT ES T E v A O (v

SRS

SO FWE VRO ERIOEH S 8
T’ AT B
(Y
O MRy

RS
NS

o} A

v

AW OB C VAT ER b IR B A O R T

A
[
=
d&WNMW‘

AN
ﬁm§0§ﬁfﬁm

0\‘?7
A 9+

Toroidal Ballute

Capsule

Fig. 1: Schematic View of Reentry Capsule with Ballute
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Fig. 2: Schematic View of Analysis Model
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Fig. 3: Deformation of Ballute with 4 cables and spec-
ified Young’s modulus of 50 MPa (left) and 20 MPa
(Right)
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Fig. 4: Relationship between Normalized Displacement
of Ballute and Young’s modulus with 4 cables
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Fig. 5: Comparison of Relationship between Normal-
ized Displacement of Ballute and Young’s modulus with
4 and 8 cables
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