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Cormbustion
Charnber

e sur winw techno-soiznce net
Cette image peut &tre proteoée
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V = Velocity

. Throat
m = mass flow rate
p = pressure
Oxidizer Pump Gas Turkine Fuel Pump
Walve (l) Walve
Heat
Exchanger

Mozzle
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| 1PITCH MOTOR (SOLID) 13 300 NEWTONS THRUST
1 TOWER JETTISON MOTOR (SOLID) 178 000 NEWTONS THRUST

LAUNCH ESCAPE SYSTEM
1 LAUNCH ESCAPE MOTOR (SOLID) 667 000 NEWTONS THRUST

OMETHYLHYDRAZINE (REACTION CONTROL SYSTEM) mume___ APOLLO COMMAND MOOULE
NITROGEN TETROXIDE (REACTION CONTROL SYSTEM] g | oA | |2 CONTROL ENGINES (LIQUID) 390 NEWTONS THRUST EACH
=
9500 LITERS NITROGEN TETROXIDE F |16 CONTROL ENGINES (LIOUID) 445 NEWTONS THRUST EACH
8000 LITERS HYDRAZINE/UNSYMMETRICAL vy SERVICE MODULE
DIMETHYL HYDRAZINE oo 1 ENGINE P-22K § (LIQUID} 97 400 NEWTONS THRUST
LUNAR MODULE L]
H 16 ATTITUDE CONTROL ENGINES (LIOUID) 445 NEWTONS THRUST EACH
3800 LITERS NITROGEN TETROXIDE fray
(LUNAR MDD LE ASCENTIDESCENT STAGE] {22 1 ASCENT ENGINE (LIQUID) 15 700 NEWTONS THRUST
Y ORAZINE/UNSYMMET RICAL DIMETHYL HYORAZINE L] | DESCENT ENGINE :unumusmwA&Lr}:lzsxglnms THRUST
{LUNAR MODULE ASCENT/DESCENT STAGE) bt
W'” ’ ” INSTRUMENT UNIT
253 200 LITERS LIQUID HYDROGEN J = THIROSTAGE
o~
42 350 LITERS LI0UID OXYGEN 6 ATTITUDE CONTROL ENGINES (LIQUID) 654 NEWTONS THRUST EACH
95 LITERS NITROGEN TETROXIDE 2 ULLAGE MOTORS (SOLID) 15 100 NEWTONS THRUST EACH
(AUXILIARY PROPULSION SYSTEM)
114 LITERS MONOMETHY LHY DRAZINE 2 ULLAGE ENGINES (LIQUID) 220 NEWTONS THRUST EACH
{AUXILIARY PROPULSION SYSTEM) {
rszuaion 4 RETROMOTORS (SOLID) 158 800 NEWTONS THRUST EACH
I| | 1 |
AN
(L CAERERTLEL 1 J:2 ENGINE (LIQUID) 889 600 NEWTONS THRUST

1000000 LITERS LIQUID HYDROGEN s———p——

=" SECOND STAGE

101.6 METERS

331000 LITERS LIQUID OXYGEN

8 ULLAGE MOTORS (SOLID) 101 000 NEWTONS THRUST EACH

‘ 5J-2 ENGINES (LIQUID) 889 600 NEWTONS THRUST EACH
] ‘ il l |} (LATER UPRATED TO 1023 000 NEWTONS)

1311100 LITERS LIQUID OXYGEN se——

FIRST STAGE

810700 LITERS AP-1 (KEROSENE) ™=t~

I Il U 8 RETRO MOTORS (SOLID) 391 000 NEWTONS THRUST

; L
% 5 F-1 ENGINES (LIQUID) 6672 000 NEWTONS THRUST EACH
7 '* (LATER UPRATED TO 6 805 000 NEWTONS)
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Left SRB Right SHB

A A

i i

View toward top of orbiter
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Table 4: Average Price Per Pound for Western and Non-Western Launch Vehicles

Vehicle Class LEO GTO
Western Non-Western* Western Non-Western*

small | $8445 $3,208 518,841 N/A
Medium/Intermediate $4,994 $2.407 $12,133 $9,843
$4,440 $1,946 $17,032 $6,967
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Frame of Reference: Moving with Planet

© T | Pt = Vit

VU] > P T
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Inlet body  Fuel injection Nozzle

Supersonic Combustion Supersonic
Compression Exhaust g
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UPPER MODULE

INTERMEDIATE
SECTION (BODY)

PLATFORM

Ist STAGE
SHOCK ABS,

2nd STAGE
SHOCK ABS.

PUSHER

PROPELLANT
MAGAZINES

PROPULSION
MODULE

"satellite” "midrange” “super”
Orion Orion Orion
Ship diameter 17-20 m 40 m 400 m
Ship mass S00t 1-2000 t 2,000,000 t
Mumber of bombs 540 1080 1080
Individual bomb mass 0.22 t 0.37-075t 3.00t
QPION
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