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Observatlon of YeIIow Sand
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Launch Vehicle

Satellite

Payload Fairing

Fowrg

2nd stage

1st stage

Solid Rocket Motor(SRM)

Liftodf

SEC'D' EFgaREL T
(669 sec) SECON
W tAO————— 4 (3504 sac)
T Fairing Drop | g
\fﬁ (280 sec) I Restart Stage 1l By
<" Staga Il ignition I (3569 sec) Spacacrafl
(274 sec) | Saparation
(3844 sec)
MECO |
(261 sec) I
|
|
SRM Drop (3) I
|/, # .
! |
l Ewvant VI {fps) Accalerabion (g)
SHM Drop (6) I
n {BE/AT sac) || Lifict 1255 138
\ //4 | | & SRM Bumnaout 2330 0.58
f I MECD 18,637 622
L Thrae Solid Motor Ignition (56 sec) | SECOI 26,320 0.82
. ) | SECON 24,084 082
Six Solid Motors Burnout {64 sec) !
|
|

Main Enging and Six Solid Malars Ignited

South Pole

Weslam Banae launch site, fight azimuth 196 dag: masimumn eapatility b polar oebit, S50-nmi ciroulas




Satellite Test

Integration Alignment Measurement

Electrica

Shock Test

EMC / RFC Test Thermal Test




Space Environment summary

Environment Subject Feature
High 12231(;’(11(11111 ?21_151 ,g)?_: Torr) * Outgassing phenomenon
Vacuum ) ) « Heat transfer — no Convection
* 30,000km : 10" Torr
. . » Acceleration of gravity on . . A .
Micro gravity | g. o curface : 1 g No micro gravity simulation on earth
» Trapped, Galactic comic ray, * Electronics malfunction by radiation
Radiation solar particle event + Degradation of Electronics and Solar
- X ray, gamma ray array
* 5,000 satellites launched for .
. » Space shuttle’s window broken by space
Space Debris gt | g X debris-small pieces of paint
» Operating satellite : 500 ea
. .. 9 « Expansion of material by temperature
Thermal L DR RO B (e difference 2> Landsat-D’s Solar array

Sun: 5,507 C

cable broken
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Outgassing

Definition

the evolution of gas from the material in a vacuum
environment

Atmospheric pressure in space

the density of particles above 160 Km altitude is extremely
low, similar to a complete vacuum; as a result, materials
experience outgassing or evaporation of molecules of material

Material susceptible to outgassing

composite materials and those made with volatile solvents are
particularly susceptible; include electronic microchips,
plastics, glues and adhesives

Effects of Outgassing

changes to the physical properties of a material, and the
evaporating molecules forming a thin film over other
components of the satellite to degrade optical, thermal
and electrical performance

Careful selection of component materials minimizes
outgassing but eventually some components will
exhibit different characteristics and properties

15

{

BACKSCATTER

Space Environment

[Orbit Environment Test]



Orbit Environment Test
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Vacuum & Space

Satellite

& Vacuum

UE 3 % 3

= Qutgassing
= Material

Space Simulator = Clean room
Vacuum pump

Gate valve

Seal

Leak detector

Feed-thru

Fixture




Vacuum Chambers @ KARI

«  WORKING DIMENSION : 8 m x 10.0 m «  WORKING DIMENSION : (3 m x 10.0 m

« VACUUM LEVEL : AMB. PRESS. ~ 104 Pa « VACUUM LEVEL : Atm. PRESS. ~ 104 Pa

« TEMP. RANGE : « TEMP. RANGE :
— LN2 (LOW) MODE : less than -183 C — LN2 (LOW) MODE : less than -183 C
— HOT MODE with Halogen Lamp : 120 C — GN2MODE: -150 C to120 T

« Local Thermal System — 6 independent temp. control channels
— Open loop GN2 system (-150 T to 120 C) «  Vibration isolation system

— Open loop He system (less than 40 K) — less than : 107 Grms



Vacuum Chambers @ KARI

System for Thermal Vacuum Test

8 Small Chamber

Working Volume : ® 1.0 m x 1.5 m
Temp. Range : 113 ~ 373 K
Vacuum Level : 107 torr

Max. Test Load : 100 kg

Small Chamber

Working Volume : ® 0.7 m x 1.0 m
Temp. Range : 100 ~ 400 K
Vacuum Level : 107 torr

Max. Test Load : 100 kg

Medium Chamber

Working Volume : ® 3.6 m x 3.0 m
Temp. Range : 100 ~ 400 K
Vacuum Level : 1077 torr

Max. Test Load : 1,000 kg

Cryo Pump : 2 x 60,000 | /sec
Turbo-Molecular Pump : 3,000 | /sec




Clean room @ KARI
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The 4t Industrial Revolution
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MBS} - Hyperloop

Weigh: 183 kg
Length: 16 feet
Carriage: 4-6 people/ 800-800 pounds
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