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Fig.1 Structure of Venus balloon.
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Fig.2 Regime map of convection modes
at the altitude of 45 km.
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Fig.3 Convection heat flux at the altitude of 45km.
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Fig.5 View factors of the
Venus ground seen from the
balloon.

Fig.6 Emissivities of the
atmospheric gas facing to
the side (gg4s) and the
bottom ( e45) of the bal-
loon.
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Fig.7 Radiation heat flux to the balloon surface
at the altitude of 45 km.

4 JO0O0o0oooooooon

ooooooooooooboooooolooooo
gobooboooooooooooooboogoooan
gbooooooooobobooboooocobodyooo
zx0000000000000

d?z 1 dz|dz

2 _ _ _ 2, x|z A

7w = ~mug +V9pa = 5pazy | 7| (CaS + CrA)
my =myg + myp + My

My = My + My (5)

mO0m,00000000000000000C,00
0C;SOFiglOOODDODOOOOOOOODOO
00000000000 0o0O0oDoDOoDD (h)0DoDbo
O0O0U0OO0ORunge-KuttaOOODOOODOODO

41 ODODOOOOODOOOO

cobboooooooOoooboooooOooobooooo
gbooooobooooooobOooocoooooaon
00o000oooooooooo 3000000000
(Fig8)DOODDOOO 300000000000 O0
ooboooboooobooooboooooDo

i)0 00 - Closed balloon -

0000000000000 00000D000000
0000000000000000000000000
000000000000 dt00000000000
0dy,000000000000000000000
00 pf Opwlkg/m?) OVy O Vip[m?3|0e,0 ey [K/kegK]O
0000000000000 ¢W/m?l0000000
0000 (6)0oo0ooo

dTya
@A = (pfVics + pwVwa)d_ta (6)
000D0000000000000000 (IF97)0
OoooooooPooDoooDO000000T,, 000
0000000000000000000000000

goboogoooooboo

1) 000000 - Partially expanded balloon -

gbobobooboooboobobobooooboooo
ogoooooboobooboboooooooooooad
00000000000000000000 Py = P,0
000000 Poppy 00000000 Thyy = Tage 00
O0dtO0000D000D00D0O0 dn,0000000
0 L,[J/kg) DOODOOO (7) 0000

dmg
godooooobooboobobooooooooooaa
ooooooooboooOobooooooooooooa
gooo0oooooooooooooo

1) 00000 - Fully expanded balloon-

goobooboooobboooboboooobooba
gooooobboooooobooooboooboood
gooboobooboboobuobuoboboooooon
godoobobobooboooooooobooboa
Tyar = ToatO Poyy = P, 00000000000000
000000 Vi m?j00000000 vs[m®/kg] O
0ooOoo (8)0000

Vmam
= — 8
ms Ve (8)
ooodoo0oooooooboooboooboooooon

bobooobooooooboocoooooooooogoo



0000000000000000000000000
000 cosm[J/kgK] 000000000 0D0000O

dT
th = mwcvstmE (9)

Entry Closed balloon

Tya = T
t=0.0 [ Phoy=P, )
z=45km ’ :

o Tl
v =-70m/s l
f‘

a 4

Fig.8 Balloons at three situations.

) Partially expanded 1
balloon m
Pra=P, D
Ty = T

mg < m,

42 0O0O0O0O

00000000000 (5) 0000000000
00 (¢t=0)000 45km000000-7.0m/s000
00 32K00000000000000 Fig9ooo
000000000000 FigloDOOOOOO0O00
0 Fig110Figl120000000000000000
Fig.130000

Fig9 00000000 O0000000000000
00t =6000sec 0000000000 35kmO000
0000008 O0000000000000000
0000150000000000050000000000
000000 (Fig.10)O0

Fig1l1 000000000 T, 000000000
00008 0000000000000000O000
000000000000000000000 50000
0000000000000000000000000
000000000000

5 OO

gooooboooooooboooboocoboogood
ubobooboooooooooooooooooogono
uboboobooooooooooboooooOooooo
gboboobooooooooooboooboooooon
oobooooooooobooooooooono

oooooboooooooboooboooboooooo
oooooboobooobooobooobo 30o0oonD0o
oobooobooooooooooboooooooobooo
gobooboooooooooooboooboogoooan
goooogo

gooooboooooooboooboooboOoooa
0o0ooooooooooooo 2000000000
oboobooooooooooboooboobooooono
ooooooooon

0000000000000 0D 45km 00000
oboooooobo1l1o000o0o00oo0oboooDo
gobooboooooooooobooooogoooan

BkmO00000000000O00ODOOODOODODOOO
gooooobooboobooboboooobooobooboo
goobboobbooobbooobboooboboog
goobboobbooobooobboooboboog
gboboboboooooobooboboboobo

4.610° . . . 1.0

0.0

4
4.4 10" EN elodity
; 1-1.0
4210* [
120

4010 [ i : : 130

Altitude [m]
[saw] Lot A

140
3810

4-5.0

361000 o e
Altitude 4 -6.0

34 10°

L L 1 .7.0
0 2000 4000 6000 8000 10000
Time [s]

Fig.9 Altitude and velocity of the balloon vs. time.
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Fig.10 Volume and mass of
the balloon vs. time.

Fig.11 Temperatures of
the balloon, atmosphere,
and saturated vapor vs.
time.
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Fig.12 Pressures of the
balloon, atmosphere, and
saturated vapor vs. time.
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