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+ 2 hatches in the intermediate bay (TBD Nm®/h) i
- 2 hatches the conrcal part of the farming (180 Nm*/h)

T e High pressure air-conditioning system
—J‘\ 2 air injet collectors - ;
Panel Intert + 1 in the intermediate bay (TBD Nm=/h)
M;m; = 1 in the conical part of the fairing (TBD Nm®/h)
e
J
Table 3.6 - Air Condibioning under the Fairing
Air- . Relative )
Phaze conditioning | Temperature Hamidi Flow, Nm?/h | Duration
umidity
system
Operations | UCIF air- | 23 £ 1°C 50%+5% "ICE" system | 2 weeks max
im UCIF conditiening if necessary
system
Tramsfer CARANAN 16°C < 60% 1500 ~3 h
from UCIF
to Launch
Pad
Upper < 27°C < 60% Mo wenting, |1 h
composite OVErpressure
hoisting .
and mating
on the Lv
Launch "High Ary value | € 20% RO00 (**) 4 day=s
preparation | mode™ specified
wenting between 11°C
and 25°C*
Accuracy: E3
2°C
Final "Low made" | Any value | £ 20% = 1600 (**) [ HO-45 min up
countdown | wenting specified to lift-off
betwesn 11°C
and 25°C*
Accuracy: S
2=C
Aborted "Low made" | Any value | < 20% < 1600 (**) | A few minutes
launch wenting specified after abort up
betwesn 11°C to High flow
and 25°C* mode
Accuracy: + reconnection
2°C (HO+4hD0m)
Note:

(*) - The air ternperature before lift-off shall be agreed on a case-by-case basis in order
to take into account the Fregat's constraints and the spacecraft's heat dissipation.

(**) = To be shared between the intermediate bay and fairing air inlets (see fig. 3.5)

Soyuz




Main cryogenic stage
engine shutdown (H2)

KT

(Lift Off) cowls 5y

and separation )L)'c S By G u*’“ "’"‘L’ ‘J‘“L““ “"""’L”)" )ls o
;) S 4 Utpger Upper S 8 u**-‘“"-’ BUN I
- stage stage
i ignition shutdown S.Q)J u..,.;‘..\:> )'| e ®
o (H3)
/ g b p,S g 0,m slidl (o0 lsale glales poss o
A Fairing jettisoning (F1)
d :asle @Uﬂ})& 9 ~>9.~.9 L
4 Ay s )3 il ooy pSTa
f/ / e e S Sl
l/; SRB flame-out (H1) and separation
=] /& S Syge o Sl bbbl Jlesl o
Sy ol g aad o8 Jleel
, , o o)lsabe (il (b i 0
Main cryogenic stage engine ignition (HO+1s)
SRB ignition and lift-off
T
w
s b

(4883 & (JIV 3902 53 (Jloj g yhoghss 0+ dguo (ool B) SCo b Glaloer 51 3

@l 1000 W/M? 5l a8 Sy 18 J31s 5,1 Lo abiyy Jsb 1o Sits b slos i3l o
Soyuz !, 800 W/m? ;| ;.S 4 Mega 3 ARIAN
yen Ol Jasl il mels (Ko b Sl Jles gels o
Cork :
) — Inner surface
5; 200 emittance < 0.1
3
o
@ 100 =
E —
= r
0= ' Inner surface

0 50 100 150 200 250
Atlas V 500 Time (sec)

 emittance < 0.9




38.1-mm (1.5-in.}-Thick
Acoustic Blarkst

EE:! Insulation on
? e Cap and Cone
'HI |'\ — Cone
f ) 1 Alurninum Secios
[ 1 Fiberglass Sector
/ n AF Window’

{Aluminum Foil Remowved

From Fibergiass Cane]

2.8-m (2.5-f) Cylinder

KT

o,
°g

GL">|.> SWo,lgo ko LSlos ¢ j9dwo wu o

21800

fl
T
o 1 i
76.2-Mm (3.0-in.}-Thick |:. ”l" 25-m (10-fi-da
Acoustic Blarket i Compozia
! = A
i Internal Surface Emittance = Spaceceaft / \
Nose cap, aluminum cone,
38.1-mm [1.5-in.}- Thick 2 fiberglass cone with aluminum foil oo /
Acoustic Blarket { ) i
| RF window (fiberglass cone without i)  0.80
Spaesyllrvgukaiiuq I |) 2.8-m (9.5-ft) cylinder 010
RS il / 2.4-m (8-ft) cylinder 025 Pavioad Attach
A T s e——] Acoustic blankst s e
“Size and kocation vary with
800 e e Faiing
‘ — 300 —=h Aocess
2.8-m (9.5 Cylinder Skin
. ~] S
r/ \ = AJHO-118K Second Stage Engine — - | -
\ N
400 P = |20
/_z.a-ﬂ B-) Aft Oy 'cersdf
£ ) [ nterstage
% 300 // 1508
% Cone Skin / %
/ Blanket =t AF "d:m7/ son " R
2 f/ 7 // ;anes.a—wl D, I
\ Frst Swage Dwidizer Tank:
ﬁ / A | . “Q\ \\
- ] Cyfincier Blarke "‘;Q\\
== yiincier Blarkst
| Spacedraft at 21.1°C (T0°F) with E"|I’.tla'\CE of :MI o m&mﬂmmm.m_\i.; Bl Secion
I I I 27 Fist -
GO 50 150 200 250 300 g l"\ RS Delta II
Time From Liftoff (sec) \j W
¢ e
-
V/ b/ J b
.
H‘\
o LR
S 1 oud dlw Jyle Lo g AS1s sdoylgro Lo GSTos
% Temperature, °C
90
80
| ]
70 L~
50 7
50
40
30 // .. .
- P The fairing internal surface
—
10 temperature versus the LV
0 Time. s flight time
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Radiation heating rate, W/m?
700
R START -1
//
500 / =
400 //
300 /
The radiation heating flow
200 . .
from the fairing internal
100 surface versus the flight
Time, s .
0 — time.
0 20 40 60 80 100 120 140 160 180 200 220 240 260 230 300




KT

Saoliydg T siwbe ) Sials b (Jettisoning) oy pmd Jwlus %
Az o Ve dgux 0 gloy o sl (FMH) JoSle oo )5
M35 W/M? 5| eSS (5)laie 4 JoShe Liule 5 als «Suyd olas ley @

O

Wim? . PRI " Aol Al
i Condy JyuiS oyl 5 5 281, Lol ygige dlads j 36 5> s o
1200
Gabys> L o
Aero-thermal Flux Decay ooy L5 O
after fairing jettisoning
Soyuz sl s o
250
800 ‘ ‘ ] ,
s ————— e e Lol
z . 5 ]
o 201
$ 4l
E -~ ﬁ
5 "
‘% 150 AL
400 :ﬁf \ Ascent profile:
N % L. Liftoff 0s
1 2. F d stage 118s —
3. Fairing jettisoning 226 s
4.  Second/third stage separation 288 s
\ 5.  Third stage lower skirt jettisoning 295 s
& Third stage/Fregat separation 528 s
\\ 7. Fregat burn for orbit insertion segs | |
\ =
0 3 S
Tk 5 10 15 20 500 B0y 0w Wz 1400 1500 1600

Relative distance (kn)

Time, sec

oo b

NPO Lavotchkine, Khimki, Russia
/ Entire stage
(structure, power, thermal & RF system,

Nt 2

Snaliz s 2T iole,F 5alS b (Jettisoning) K b inlar
é‘ aido Ve dgux 0 gloy o sl (FMH) JoSle ol )8 o
:  orm ooy 29 JrisS slapals g STy ol joige alads 51 26 )l Lo o

Moscow, Russia
Batteries

NPTs AP, Moscow, Russia
Control system

RNII KP & OKB MEI
Moscow, Russia
Tracking systems

e

Izevsky radiozavod

G0 9> )L.’b o
KB Khimash
Moscow, Russia

Izevsk, Russia Attitude Control thrusters . . L.u o
TM system ( ’u
&‘\\ KB Khimash 2
Moscow, Russia _
55.92 engine -
Q : = su\.:.' | )L«.u (¢]
J r=145m I ___Jetdirection
(m2 Xs o= Harpae. SSC "TsSKB-Progress”, Samara, Russia
<+ 4‘?\ sexmona - Fairing ST
10 \ [>T\ G,
| i ]
10° r=138m Spacecraft
// \ FADS, Furape
10% M, A i Pay\ogld Adapter
/’_— FREGAT nispenser
/ P5 OPETAT
107 NPO Lavotchkine
— N r=087m Khimki, Russia
/—-— \ — FREGAT Upper Stage
10® / NPO Lavotchkine
————

Heat flow distribution along
the spacecraft bottom surface

\ \ I
0 30 60 90

Khimki, Russia

r=044m Interstage structure

150 P, deg




(Jettisoning) Sy pmd i laz 31 g Saoludgpl inlo,S
(FMH) Josbe bS8 o
Ay Jole sl S0 Sl e o

Godye> L o

KT

°g

Y g lglas s 2 Gy ol o
1200 : : : : : : 240 5_\_‘_]] )LM_, o
[~ [Fairing jettisonning] i : * :
1000 +-4---——-—-—d----mm - N [ i 777777777 1: 7777777777 :L 77777 200
LR St EEEEE PR T B PR A i —————————— Ti —————————— ir ————— 160
i_ 600 e e L i 7777777777 *1 7777777777 :» 77777 120 ;;
400 +-- i,,,,,,,,,,,i,,,,,,,,,,i, 77777 80
200 --4-N---ommm oo e N *: ————— 3 ————— 40
. ; 1. ARIANE 5
150 350 550 750 950 1150 1350
Time (s)
» »
w2l s b?
. ¢
a8 e JIYe dg0 zg,e L(Ascent) sgro
SECC-3
Orbit i i . .
Disposal CCEO) (Temporary parking orbit) .S ,L Jlae 0 5,5 o
Orbit

~ ~. H e e
~ SIS (Transfer orbit) Jll jlae o 30,5 o
i Ascending . . .
\ . o ew
/ Node \ (Final mission orbit) sl o 0 3,5 o
( (1.2 fr) I‘| P AT —— (>
\ y ~— Pariing /‘ G i L
\ orbit Stge 11 T
. < i 5 y Restat-1  SECO-2
N CCAM-Begin "B ec) P oy by 166 ke (3872 58¢) 185 kon by 35 785k
(6.6 hr) PLF Separaion g3 cory at 27 deg
\\\ 1358 sec) (4431 s2¢)
SECO-3/ CCAM—Complete Time Altiude Acceieration
(6.4 hr) T (7.2 hr) p fsec)  (km) fa) Event
Propellant 4 ] 0 121 Lifted
SV Separation Dumping s i a7 Stcorerotedom
(6.5 hr) (Normal to Orbit) Rootir 86 11 144 Mach number= 1.0
Separation BB 1.3 144 Mazimum dynansic pressune
(251 sec) 238 69 420 Stat strap-ons throttle-down
244 T2 ao Strap-ons throttle at 60%
248 4 313 Twe sirapons cutoff
T P . " ‘ 248 T4 104 Start core throtile-up
IR g cgudl ol yes 5yl HL v 251 75 173 Jetison two straz-ons
* - 254 i 250 Cone throftle at 100%
Cela Y10 6 sl ploj Gl v 2w Bt
.4 - . M43 19 023 Stage Il igniti
adl gals e g0 40 0yleale v 3568 134 025  Jotisontaiing
T es . . 873 138 035  Second-siage engine cutoff 1(SECD-1)
‘5'@4;‘)‘ aoslo ‘S»L’> ul).a.e‘:u v ] ) 3872 152 0.35 Stage i gnrﬁn:rjzgme
- o e Liftoff, CBC Main 4434 401 0Bl Second-slage engine cutoff 2 (SECD-2)

Wy Sl 50 (Guall y 9>

Engine and Two
Booster Engnes
Ignited {0 sec)




s lArb?
Qn

(Final orbit) ok jlow <

(adp 2z U el sz D) o)lsmle (gl Comdg conis o

ooyl g gawd e slaasl,l asle lamle o 5L o

ol Seg sl dlgaza g olgale (ol (0l g, ©

S8 ol o ojlsmle ol STy Julos o
iz glopuilSs 5 SBLl o) @udaid g upad
kol sloSe 3 5l eolawl @
P Cadge g Cundg o 4 ol loj uns ¢

o lgale dgozme ol g, (4o




