N7

elstar
TELSTAR REFERENCES -

REIXZHIN A

THERMAL VACUUM CHAMBERS

REL S FE 7

www.telstar-vacuum.com



‘lelstar

Vacuum solutions

<] Talktous

BRASIL NATIONAL INSTITUTE FOR SPACE |/ s, CBERS i &5
“, > CHINA-BRAZIL EARTH RESOURCES SATELLITE

RESEARCH-INPE c\(\

Brazil and China celebrate 20 years of CBERS Program = z

30/05/2008 A B EZFE AT R R

DEFE China Academy of Space Technology

30/05/2008
Pm-gran’t.fBERS
CBERS Program: o RI(UH'.{]'\'IIHHt'.'IHI'.

was jointly financed by china and brazil. cbers project was
set up in 1986, and the protocol on research and
production of the earth resource satellite was signed by
both governments in 1988. according to protocol, cbers is
based on chinese concept, with 70% of overall funds
financed by china and 30% by brazil.

CBERS T H :

CBERS A EA/EIH, JHa1519864, MWmBUNIEALEHS
19884, FIFWijtfnAd Bk oty L2 . R, CBERSZIR
Yo E RS @ DETH . P EE570%, BEil530%.
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Technical data /FE RS

Shape: Mailbox chamber.
SfE: HEHETEE

Thermal fluid: Dense gaseous nitrogen. 3 o
Hith: JEHH T € |
Useful volume: 360 m3 (6m x 7,5m x 8m). B ) . )
HHAF: 1 360 m3 (6m x 7,5m x 8m). l : |
Total dimensions: 7 m x 9 m x 9 m. » :;’l. I
BN 1 7mx9mx9m. TR
Vacuum better than: 1x10° mbar. e e
F25/F: < 1x10-6 mbar | m—
Temperature range: from -180°C to +150°C;, =t
I GN,  (ERAT) A
< -190°C LN, &#H ’
Heating speed/Cooling speed: 1.3°C/min.
INEY A H FE#E:  1.39C/min.

Shroud temperature uniformity: <4°C.
FHRE 1 B AT <40C

Material shrouds: Aluminium.

FREI W

P U
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X(Te

FERR W TT
LN, shrouds flooding for long term, low temperature tests.
TR A TS A, AR i

6 thermal separated zones with independent Temperature
control.

61> FAAZE ) ZH A ol A1) AS ) XS TR BE ORI A4 A IX el A 1 A RIS D

7

1 Mobile shroud with independent
temperature control.

—NRSLAS Bl 0K R ) S A I

Redundant TCU interconnections.
B IRz il 2H AF 0 A HAth s il B AR ) & .
— A AGEHIAE R R, AR AR AT AR A ) TAE

VY 777 7 2668

Monitoring system including Quadrupole
Mass Spectrometer and Quartz Crystal
Microbalance.

WAL RGO WURIE M (X B SR T
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NATIONAL INSTITUTE FOR
AEROSPACE TECHNOLOGY (INTA):

S8 s 1WA Wi

INTA is the Public Research Organization specialized in
aerospace research and technology development.

INTAEZ AL IEH TP, TAWM BT IR ITFRK

Aamong its main functions it is worth mentioning:

119 T ZHEES,  (H 7 —1EHT A2

The adquisition, maintenance and continuous improvement of all
those technologies that can be applied to the aerospace field. X/
VR A E R ek B Ak B S i R L[5 i

Performing all types of tests to check, approve and certify
materials, components equipment items, subsystems and
systems that have an aerospace application.

XTI B D TR HIT . O A5 TR0 5P 2070 i
To provide technical assessment and services to official bodies
and agencies, and also to industrial or technological companies.
KE TSN FIEE A A 1B T TR 5 -

To act as a technological centred for the Ministry of Defence.
TE B s HI TR Do
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Technical data:

\é%\/:

Shape: Mailbox chamber.

SNE: HEEE

Thermal fluid: Dense gaseous nitrogen.

i tk: EGHRT

Useful volume: 64 m3 (4mx4mx4m).
HREH: 64 m3 (4mx4mx4m).

Total chamber dimensions: 5 m x5 m x5 m.
BEER: 5mx5mx5m

Vacuum better than: 1x10° mbar.

E5E:< 1x10°¢ mbar

Temperature range: from -180°C to +1250C.
B E: 1 -1800°C to +125°C
Heating/Cooling speed at the shrouds:
>+20C/min.

FHRENHY BEFE: >+20C/min.

Shroud temperature uniformity: <5°C.
FRE IR ELI ST  <5°C.

Material shroud: Aluminium.

?/ﬁgfjﬁ: fg www.telstar-vacuum.com
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KRR LT

Specific design for photogrametry.
AW SR FE it JENAE 27 3 (F5043D #71%)

Possibility to define different thermal zones.
Ui as, THEE WA (D
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Technical data/ # LA =4

Shape: Vertical design. Automatic movement.
SFE: EHZE, HEIEE

Useful volume: 0.785 m3 (g = 1 m, height = 1
m).

FREH:0.785 m3 (g = 1 m, height = 1 m).
Vacuum better than: 5x107 mbar.

E55F: < 5x107 mbar.

Temperature range: from +120°C to -80°C.
B E: from +120°C to -80°C.
Heating/Cooling speed at the shrouds:
1.50C/min.

FHREWIHYS 74 2FEF: 1.50C/min.

Shroud temperature uniformity: +/-3°C
FRZIRELITE: 1 +/-3°C

Compact table-top working surface.
BRI L F B ]

Instrumentation and measurement is in the
lower part.

I ¥ FFE i A ML LA
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THALES Alenia Space
SR A |

Thales Alenia Space is at the heart of the most high-
performance satellite technologies in both civil and
defense sectors.

HEZhTEERAAERS 1&E TG ZERS G,
TAEHE &

Telecommunications

JHER

Space Infrastructure and Transportation

=R E =
Observation and Environment

W22 5 Ih
Science
ST B BT FIZAES, WK FLE RS TR

Navigation

FHi

Ground Systems
HAE R 5
Equipment and Others www.telstar-vacuum.com
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Technical data:

#AZH

Shape: Vertical design. Automatic movement.
SNE: FEHKT, H3ITE

Useful volume: 196 litre (¢ = 500 mm, height =
500 mm).

HHBZH: 196 litre (o = 500 mm, height = 500
mm).

Vacuum better than: 5x107 mbar.

E55F: < 5x107 mbar.

Temperature range: from+120°C to -80°C.
IR EWE: +120°C to -80°C

Heating/Cooling speed at the shrouds:
1.59C/min.

BHRENHAZFEE: 1.50C/min.

Shroud temperature uniformity: +/-3°C.

FREIELITE:  +/-3°C.

Compact table-top working surface.

L g L E A

Instrumentation and measurement is in the lower
part.

I AEFIFE i AE AT LA

o -r-t-,' o

THALES |
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Technical Data:

BARSH:

Shape: Horizontal design.

SE: Kkt

Chamber dimensions: ¢ = 1,7 m,
Length = 3,5 m.

B~ 0=1,7m, Length = 3,5 m.
Vacuum better than: 1x10~ mbar.
E55F: < 1x10° mbar.

Temperature range: from -55°C to
+1200C.

WBEEE: —-550C to +120°C
Heating/Cooling speed at the
shrouds: 1°C/min.

FHRENFAHFEE: 1°C/min.

Shroud temperature uniformity: 2°C.
FRE RIS 20C

Working surface: optical table.
LIERE: b5 T
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FFoR 7T

Table supported on a seismic block,
isolated from chamber supports.
LIERBIX T, AP E 1B
XL

4 shroud zones with independent
temperature control.
VI X B 1B T 19 i J R 72 ) PR

TCU and vacuum pumps are in
separated machinery room.

i R FE R R R




Technical Data:

BARSH:

Shape: Horizontal design.

S KFidil

Chamber dimensions: ¢ = 1,1 m,
Length = 2,3 m.

B9 =1,1 m, Length = 2,3 m.
Useful volume: 2 m3.

BB 2 m3.

Vacuum better than: 5x107 mbar.
E45F:< 5x107 mbar.

Temperature range: from -75°C to
+100°C.

B from -75°C to +100°C.
Heating/Cooling speed at the
shrouds: 1°C/min.

EFRE ) B EFEFE: 10C/min.

Shroud temperature uniformity: +/-
10C.

FHRZIBIELITE: +/- 19C.

www.telstar-vacuum.com



FFHRSHL:

Table supported on a seismic block,
isolated from chamber supports.
LAER X T, B2 E 7 — 1B/ X 2
/o

Hydraulic cover opening.

TR F 7 11 1T

Thermal Control Unit in separated
machinery room.

TR L 07 T HAl S5 ]

Scada control to fit on optical.
SCADABBRAPLIZ#IRIIE & T LA I
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SPACE SYSTEMS LORAL :
LORAL T/ # %

The world lead in commercial
Satellite Manufacturing.

N T2 T I IR -F 2
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2011-05-20

2010-12-29
2010-11-26

2010-10-14

2010-07-10

2010-03-20

2009-11-23
2009-10-30

2009-09-21

2009-08-12

2009-07-02

2009-07-01
2009-02-27

Telstar 14R

Hispasat 1E
Intelsat 17

XM-5
EchoStar XV

EchoStar XIV

Intelsat 14
MN55-12

Nimig 5
AsiaSat 5

TerreStar-1

SIRIUS FM-5
Telstar 11N

Telesat

HISPASAT
Intelsat

SIRIUS XM Radio

DISH Network

DISH Network

Intelsat

SES
Telesat

AsiaSat

TerreStar
Networks

SIRIUS XM Radio

Telesat

Proton Breeze
M

Ariane 5
Ariane 5

Proton Breeze
M

Proton Breeze
M

Proton Breeze
M

Atlas V
Ariane 5

Proton Breeze
M

Proton Breeze
M

Ariane 5

Proton Breeze
M

Zenit-35LB

VO O 0 0000 O 000

www.telstar-vacuum.com



TECHNICAL DATA:
BRI

Shape: Horizontal design.

SE: Kl

Dimensions: Diameter 900mm,
Length 1400mm

S5 HF900mm, K/Z1400mm
Pressure range: 1000 mbar to 1x107
mbar

JEEE: @ 1000 mbar to 1x107 mbar
Temperature range: from +200°C to
-1500C.

B +2000°C to -150°C.

Heating / Cooling speed: 2°C/min.
WA ZFEZ: 20C/min

Shroud temperature stability: + 5°C
FHRE I EREE M £ 50C

Compact table-top working surface.
LR LE&EH

Instrumentation and measurement is in
the lower part. (X7 THEL7, 25 T2 (F
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Thanks for your attention.

A ST
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