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AMS 02 —Thermal Control
System Design

MLI table format 1/2

]

IDz | Tten MassY |Reference: | Buyer= Proposed] H'W: needed: to-build- Installation-sequence:
(ke) mass- Builder:
(using: |budget-o
0.44Kg/
m)a
La Upper-Conical Flange-of Vaouua Case-#1- |2 6wl MAEGHET: |LMEOA |[LLSO# | Conrectorpositions; Varuure Case (Cut- | Lfter ACC courters-on V0
(Tracker-cahles rurming he low hlanket — =1 1kgw HASAR to-fit-design to flight Hardwrare )97 and- After-Tracker
TTCS-HW lays underneath - ACC - Upper- T installing.::
fihre-light uides +PIT g-are helowr-the- i
blanket) ]
The- blanket- shall be- coraposed. of 3. (TBC)-
pieces- at- the- location- of: - the- protruding- star
trackers. and: the: TTCS. pipes- to- access- the
conmector. ]
1
See-MLI_ID#]_ajpe MLI ID#A0L_h.jpa-T
T
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AMS 02 —Thermal Control

System Design

MLI table format 2/2

H/W-needed: to-build:

Installation-sequenced Blankettypec | Holes/feed through~| Mechanical fixation: | Noteso
pointsc
Conrector-positions, Vaowun Case{Cut- | After- 8CC counters-on VO | TBD by LIvISC Stay-out- zones- and- lateq] The- IWILI- 13- fived: to- the| %
to-fit-design-to-flight-Hardweare 19 and-After-Tracker access. zones- to- ACCH outer-periphery of-the VC-
1 installing. = EWITs- and-to- TTCS HW using the: WI10- holes: or-
i tobe-defined TTCE- ervaporator

=

suppotts.- The- other edge-
of* the-blanket- is- fixed. to-
the: TED: lower- hic- bwp
means-  of-  Alarnindom:
stand-offs

a::s

THERMAL CDR
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AMS 02 —Thermal Control g -
System Design V

|D#1 — Upper Conical Flange of Vacuum case

Description Upper Conica Flange of Vacuum Case - # 1 (Tracker cables running below
blanket — TTCS H/W lays underneath - ACC Upper fibre light guides+ PMTs are
below the blanket).

The blanket shall be composed of 3 (TBC) pieces located at the protruding star
trackers and at the TTCS pipes to access the connector.

Mass [kg] 2.6m2 - 1.1kg
(using 0.44K g/m2)
Reference mass MAGNET
budget
Buyer LMSO/NASA
Proposed LMSO
Builder

H/W needed to build | Connector positions; Vacuum Case (Cut-to-fit design to flight Hardware )
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AMS 02 —Thermal Control ¥
System Design V

|D#1 — Upper Conical Flange of Vacuum case

I nstallation After ACC counters on VC and After Tracker
sequence installing.

Blanket type | TBD by LMSO

Holes/feed Stay-out zones and late access zonesto ACC
through PMTsand to TTCS H/W to be defined.

M echanical The MLI isfixed to the outer periphery of the
fixation points | VC using the M 10 holes or TTCS evaporator
supports. The other edge of the blanket is fixed
to the ID#7A and ID#7A by fixed Aluminium
stand-offs.
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AMS 02 —Thermal Control !.m
System Design V

| D#1 — Upper Conical Flange of Vacuum case
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AMS 02 —Thermal Control !
System Design V

Ses [ast varsion
of dwg. ams1333
for TRD Layourt

9.7

TACKER
cables/pipes

ID#2
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AMS 02 —Thermal Control !

System Design V

|D#2 — Upper Conical Flange of Vacuum case

Description Upper Conica Flange of Vacuum Case - # 2 (Tracker cables running above
blanket — ACC Upper fibre light guides + PMTs are below the blanket).
The blanket shall be composed of 3 (TBC) pieces.
Mass [kg] 0.8m2 - 0.35kg
(using 0.44K g/m2)
Reference mass MAGNET
budget
Buyer LMSO/NASA
Proposed LMSO
Builder
H/W needed to build | Connector positions; Vacuum Case (Cut-to-fit design to flight Hardware )
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AMS 02 —Thermal Control ¥
System Design V

|D#2 — Upper Conical Flange of Vacuum case

I nstallation After ACC counterson VC and Before Tracker
sequence cables and Tracker itself installing.

Blanket type | TBD by LMSO

Holes/feed Stay-out zones and late access zonesto ACC
through PMTs, to TTCSH/W and to TRACKER cables
connectors to be defined.

M echanical The MLI isfixed to the inner rim of the VC
fixation points | using the TBD holes or TTCS evaporator
supports.
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AMS 02 —Thermal Control
System Design

) |
oy |
P!
i Seo last varsion .
| of dwg: ams1535 Ty
b I for TRD Layoln

TACKER
cables/pipes

ID#2
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AMS 02 —Thermal Control !

System Design

D#3 — Bottom tracker plane disk

Description Bottom TRACKER planedisk + Lower Conical Flange of Vacuum Case #1
(ID#4 has been merged to the ID#3).
Tracker cables running below blanket — ACC Upper fibre light guides + PMTs are
below this blanket.
The blanket shall be composed of TBD pieces
Mass[kg] 1.85m2 - 0.8 kg
(using 0.44K g/m2)
Reference mass TRACKER
budget
Buyer TRACKER
Proposed AAE
Builder
H/W needed to build | Tracker Bottom plane and Lower VC flanges to interface the MLI. (Cut-to-fit
design to flight Hardware). ML should be interfaced to ID#5 (TBC) .
Stay-out zonesto have late accessto LOW TRACKER to be defined by
Tracker TEAM and to ACC counters.

THERMAL CDR
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AMS 02 —Thermal Control !
System Design V

| D#3 — Bottom tracker plane disk

ID#3 — ID#4
MERGED

TACKER
cables/pipes
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AMS 02 —Thermal Control ¥
System Design V

|D#3 — Bottom tracker plane disk

Installation | After ACC counters on VC and Before Tracker cables and
sequence | Tracker itself installing.

After installing MLI 1D#5.

Blanket type | CGSisusing into the analysis the following MLI lay-up and
composition :

1 x Beta-Cloth

20 x PETP spacer 'Platest’, 5 gr / m2, low outgassing, interleaved
with

19 x VDA /0,25 mil Mylar / VDA, perforated

1x 1 mil VDA / Mylar / VDA, perforated

Holes/feed | Stay-out zones and late access zonesto ACC PMTs and to
through TTCS H/W to be defined.

Mechanical | The MLI isfixed to the TRACKER bottom plane using fixed
fixation aluminium stand-offs or already existing TBD holes. The outer
points edge of the blanket isfixed to the outer rim of the VC using ad
hoc holes (TBC) or TTCS evaporator supports (if available)
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AMS 02 —Thermal Control !

System Design

| D#S —

_ower Conical Flange of Vacuum Case

Description Lower Conical Flange of Vacuum Case - # 2 (Tracker cables running above
blanket — ACC Lower fibre light guides + PMTs are below the blanket).
The blanket shall be composed of 3 pieces (TBC).
Mass [kg] 0.79m2 - 0.35kg
(using 0.44K g/m2)
Reference mass MAGNET
budget
Buyer LMSO/NASA
Proposed LMSO/NASA
Builder
H/W needed to build | Connector positions; Vacuum Case (Cut-to-fit design to flight Hardware ).
Stay-out zonesto have late accessto ACC PMTs.
If cables running above haveto befixed on the VC surface, locations of
fixing points haveto beindicated (MLI windows are needed there).

THERMAL CDR
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AMS 02 —Thermal Control !
System Design V

| D#5 — Lower Conical Flange of Vacuum Case

ID#3 — ID#4
MERGED

TACKER
cables/pipes
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AMS 02 —Thermal Control ¥
System Design V

|D#5 — Lower Conical Flange of Vacuum case

Installation After ACC counterson VC and Before Tracker
sequence cables and Tracker itself installing.

Blanket type TBD by LMSO

Holes/feed Stay-out zones and late access zonesto ACC
through PMTs,to TTCSH/W and to TRACKER cables
connectorsto be defined

M echanical The MLI isfixed to the inner rim of the VC using
fixation points | the TBD holesor TTCS evaporator supports (if
any). The other edge of the blanket is fixed to the
middle rim of the VC by means of fixed
Aluminium stand-offs (glued to the VC). Floating
aluminium stand-offs may be also used to interface
with the ID#3 (TBD)
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AMS 02 —Thermal Control !
System Design V

|D#/A — Between upper TOF and Top Tracker plane

Description Between UPPER TOF and Top Tracker plane
Mass[kg] 2.83m2 > 1.25kg
(using 0.44K g/m2)
Reference mass TRD
budget
Buyer TRD
Proposed LMSO
Builder
H/W needed to build | (Cut-to-fit design to flight Hardware ). TRD + UPPER TOF + TRACKER flight
H/W
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AMS 02 —Thermal Control
System Design

) |
oy |
P!
i Seo last varsion .
| of dwg: ams1535 Ty
b I for TRD Layoln

TACKER
cables/pipes

ID#2
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AMS 02 —Thermal Control
System Design

|D#/A — Between upper TOF and Top Tracker plane

Installation After TRACKER installing
sequence
Blanket type 1 x Beta-Cloth
20 x PETP spacer 'Platest’, 5 gr / m2, low outgassing,
interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated
1x 1 mil VDA/ Mylar / VDA, perforated
Holes/feed Stay-out zones and |ate access zonesto TRACKER
through top plane to be defined.
M echanical The MLI blanket shall be fixed to the top TRACKER

fixation points

plane by means of fixed aluminium stand-offs glued
to the surface. The edges of the MLI bkanket shall be
fixed to the TRD lower H/C panel by means of fixed
aluminium stand-offs . The same standoffs shall be
used to fix the lateral sides of the TRD blanket on the
lower part and the ID1

THERMAL CDR
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AMS 02 —Thermal Control '

System Design

ID#7B — TRD Sides blanket

Description TRD blankets: Sides and partially top.
Mass[kg] 10.5m2 - 4.6 kg
(using 0.44K g/m2)
Reference mass LMSO
budget
Buyer LMSO
Proposed LMSO
Builder
H/W needed to build | (Cut-to-fit design to flight Hardware ). TRD + UPPER TOF flight H/W

THERMAL CDR
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AMS 02 —Thermal Control
System Design

ID#/B — TRD Sidesb

| nstallation After UPPER TOF and TRD installing.
sequence After S-crateinstalling. After TRD gas box
installing .
Blanket type | 1x Beta-Cloth
20 x PETP spacer 'Platest’, 5 gr / m?, low
outgassing, interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated
1x 1 mil VDA / Mylar / VDA, perforated
Holes/feed Stay-out zones and late access zonesto TRD
through and UPPER TOF connectors to be defined.
M echanical ThisMLI shall be overlapped in the lower part
fixation points | tothe ID#7A using the same fixed stand-offs
used for the ID#7A.
The upper part of the blanket shall be fixed to
the upper H/c plate.

THERMAL CDR
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AMS 02 —Thermal Control

System Design

|D#/7/C — TRD top underneath Zenith Radiator

Description TRD top blankets between TRD HC and Zenith radiator
Mass [kq] TBC
(using 0.44K g/m2)
Reference mass LMSO
budget
Buyer LMSO
Proposed LMSO
Builder
H/W needed to build | (Cut-to-fit design to flight Hardware)

THERMAL CDR

CGS, Mllano 9-11 March 2004
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AMS 02 —Thermal Control ¥
System Design V

|D#/7/C — TRD top underneath Zenith Radiator

| nstallation After TRD sides MLI installing.
sequence Before Zenith radiator

Blanket type | TBD by TRD

Holes/feed Stay-out zones and late access zonesto TRD.
through

M echanical ThisMLI shall be overlapped in the outer part
fixation points | to the ID#7B using the same fixed stand-offs
used for fixing the upper edge of the ID#7B.
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AMS 02 —Thermal Control !

System Design

\ 4

|D#8 — USS02 upper joints and upper Trunion Bridges

Description USS02 upper joints and upper Trunion Bridges
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass TRD

budget
Buyer TRD

Proposed LMSO
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware).
TRD + UPPER TOF + USSflight H/W + MAIN RADIATORS

THERMAL CDR
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AMS 02 —Thermal Control !
System Design V

D#8 — USS02 upper joints and upper Trunion Bridges

I nstallation sequence Before Main radiatorsinstalling.
Dumbbell bracket shall be
covered by MLI blanket as well -
since the side wall of the T-crates
are supposed to be covered (TBC

by analysis).

Blanket type TBD by LMSO

Holes/feed through Cut outs are needed in order to
interface the MLI on USS with
the Dumbbell bracket/T-crate

MLI.
M echanical fixation The MLI shall be fixed by means
points of fixed aluminium stand-offs

(TBC). It shall be interfaced with
the TRD sidesMLI and
Dumbbell MLI.
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AMS 02 —Thermal Control !

System Design

|D#9 — RICH reflector

Description RICH reflector MLI
The blanket shall be composed of TBD pieces.
Mass[kg] 245m2 > 1.1kg
(using 0.44K g/m2)
Reference mass LMSO
budget
Buyer LMSO/NASA
Proposed LMSO/NASA
Builder
H/W needed to build | (Cut-to-fit design to flight Hardware ). RICH reflector flight H/W or flight
representative

THERMAL CDR
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AMS 02 —Thermal Control
System Design

|D#9 — RICH reflector

I nstallation
sequence

After RICH mirror has been installed onto
RICH secondary structure.

Before installing the RICH panels.

Blanket type

CGSisusing into the analysis the following
MLI lay-up and composition :
1 x Beta-Cloth

20 x PETP spacer 'Platest’, 5 gr / m2, low
outgassing, interleaved with

19 x VDA /0,25 mil Mylar / VDA, perforated
1x1mil VDA / Mylar / VDA, perforated

Holes/feed
through

No cut-outs are needed.

M echanical
fixation points

The MLI shall be fixed on the lower edge to the
bottom rim of the mirror by means of aluminium
stand-offs. The upper edge shall be interfaced
with the MLI blanket covering the LOWER
TOF using stand-offs.

Notes:

Option under study: covering just the
space facing side of the RICH panels
and link that MLI blanket with the
LOWER TOF MLI

THERMAL CDR

CGS, Mllano 9-11 March 2004
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AMS 02 —Thermal Control !
System Design V

|D#9 — RICH reflector

ID#3 — ID#4
MERGED

TACKER
cables/pipes
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AMS 02 —Thermal Control !
System Design V

|D#10 — RICH panels

Description RICH panels
Mass[kg] 2.0m2 - 0.9kg
(using 0.44K g/m2)
Reference mass THERMAL CONTROL SYSTEM (WITHIN ALLOCATED 10.5kg)

budget
Buyer CGS

Proposed AAE
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware).
RICH panels mounted on the RICH secondary structure or flight representative
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AMS 02 —Thermal Control
System Design

|D#10 — RICH panels

I nstallation After installing the RICH panels AND before
sequence debris shield.
Blanket type | CGSisusing into the analysisthe following
MLI lay-up and composition :
1 x Beta-Cloth
20 x PETP spacer 'Platest’, 5 gr / m2, low
outgassing, interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated
1x1mil VDA / Mylar/ VDA, perforated
Holes/feed Cut outs are needed to provide passage of the
through LOWER TOF rods.
M echanical The MLI shall be fixed on the lower edge to the
fixation points | bottom space-facing part of the RICH panel and
to the bottom mirror-facing part of the RICH
panel.

Notes:

Option under study: covering just the
space facing side of the RICH panels
and link that MLI blanket with the
LOWER TOF MLI

THERMAL CDR
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AMS 02 —Thermal Control g -

System Design

|D#11 — Between RICH and ECAL

Description MLI at the Interface between RICH and ECAL
Mass[kg] 0.78 m2 - 0.34 kg
(using 0.44K g/m2)
Refer ence mass THERMAL CONTROL SYSTEM (WITHIN TBD MASSBUDGET)

budget
Buyer CGS

Proposed AAE
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware ).

THERMAL CDR

CGS, Mllano 9-11 March 2004 31




AMS 02 —Thermal Control !
System Design V

|D#11 — Between RICH and ECAL

Installation |To be decided according to RICH and ECAL
sequence integration sequence.
Blanket type | CGSisusing into the analysisthe following
MLI lay-up and composition :
1 x Beta-Cloth
20 x PETP spacer 'Platest’, 5 gr / m2, low
outgassing, interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated
1x1mil VDA / Mylar/ VDA, perforated
Holes/feed Cut outsto be defined.
through
M echanical TBD
fixation points

THERMAL CDR
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AMS 02 —Thermal Control g -

System Design

|D#12 — ECAL bottom

Description ECAL bottom
Mass [kq] 0.66 m2 > 0.3 kg
(using 0.44K g/m2)
Reference mass THERMAL CONTROL SYSTEM (WITHIN ALLOCATED 7.8kg)

budget
Buyer CGS

Proposed AAE
Builder

H/W needed to build | ECAL flight H/W or flight representative

THERMAL CDR
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AMS 02 —Thermal Control '
System Design V

|D#12 — ECAL bottom

I nstallation ThisMLI blanket can be mounted After installing
sequence ECAL.

Blanket type CGSisusing into the analysis the following MLI
lay-up and composition :
1 x Beta-Cloth

20 x PETP spacer 'Platest’, 5 gr / m?, low outgassing,
interleaved with

19 x VDA /0,25 mil Mylar / VDA, perforated
1x1mil VDA / Mylar / VDA, perforated

Holes/feed No cut outs are needed .
through

M echanical The MLI shall be fixed by stand offs to the lower
fixation points | ECAL h/c plate.
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AMS 02 —Thermal Control '

System Design

|ID#13 — +Y sdes of Vacuum Case

Description +Y sides of Vacuum Case
Mass [kq] 7.3m2 > 3.2kg
(using 0.44K g/m2)
Reference massbudget | LMSO
Buyer LMSO/NASA
Proposed LMSO
Builder
H/W needed to build (Cut-to-fit design to flight Hardware ) VC flight H/W

THERMAL CDR
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AMS 02 —Thermal Control ¥
System Design V

|ID#13 — Y sdes of Vacuum Case

I nstallation After VC has been mounted onto USS.
sequence
Blanket type | TBD by LMSO
Holes/feed Cut-outs are needed for Cryo-coolers and for
through MAGNET out-coming cables and rods.
M echanical The MLI shall be fixed by stand-offsto the VC
fixation points | outer shell (TBC by LMSO)

THERMAL CDR
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AMS 02 —Thermal Control

System Design

|D#14 — TRDGB-S

Description TRDGB-S
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass TRD-GB

budget
Buyer TRD-GB

Proposed TBD
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware ). TRDGB H/W

THERMAL CDR
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AMS 02 —Thermal Control

System Design

|D#14 — TRDGB-S

I nstallation sequence

After TRDGB has been installed onto USS.

Blanket type

TBD

Holes/feed through

Cut-outs are needed for CABLES routing and attachments points.

M echanical fixation
points

The MLI shall be fixed by stand-offs (TBC by LM SO) to the TRDGB and to

the USS (TBC)

Notes

Could be combined to Upper Joints MLI.

THERMAL CDR
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AMS 02 —Thermal Control

System Design

|D#15 — TRDGB-C

Description TRDGB-C
Mass [kg] To becalculated
(using 0.44K g/m2)
Reference mass TRD-GB

budget
Buyer TRD-GB

Proposed TBD
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware ). TRDGB H/W

THERMAL CDR

CGS, Mllano 9-11 March 2004
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AMS 02 —Thermal Control

System Design

|D#15 — TRDGB-C

I nstallation sequence

After TRDGB has been installed onto USS. .

Blanket type

TBD

Holes/feed through

TBD

M echanical fixation
points

The MLI shall be fixed by stand-offs (TBC by LMSO) to the TRDGB and to

the USS (TBC)

Notes

Could be combined to Upper Joints MLI.

THERMAL CDR
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AMS 02 —Thermal Control

System Design

Description CAB
Mass [kq] 0.8m2 - 0.352kg
(using 0.44K g/m2)
Reference mass MAGNET

budget
Buyer TBD

Proposed TBD
Builder

H/W needed to build | CAB flight H/W or flight representative

THERMAL CDR
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AMS 02 —Thermal Control

System Design

|D#16 — CAB

I nstallation sequence

After CAB has been mounted on the USS .

Blanket type

TBD by CRISA.

CGSisusing into the analysis the following MLI lay-up and composition :

1 x Beta-Cloth

20 x PETP spacer 'Platest’, 5 gr / m?, low outgassing, interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated

1x 1 mil VDA [/ Mylar / VDA, perforated

Holes/feed through

Cut-outs are needed for CABLES routing.

M echanical fixation
points

The MLI shall be fixed by stand-offs (TBC by CRISA) to the CAB.

Notes

THERMAL CDR

CGS, Mllano 9-11 March 2004
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AMS 02 —Thermal Control
System Design

Description UPS
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass MAGNET

budget
Buyer LMSO/NASA

Proposed LMSO/NASA
Builder

H/W needed to build | UPSflight H/W or flight representative

THERMAL CDR CGS, Mllano 9-11 March 2004
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AMS 02 —Thermal Control
System Design

ID#17 — UPS

I nstallation sequence After UPS has been mounted.

Blanket type TBD by LMSO

Holes/feed through Cut-outs are needed for CABLES routing.

M echanical fixation The MLI shall be fixed by stand-offs (TBC by LMSO) to the UPS.
points
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AMS 02 —Thermal Control
System Design

Description CVB
Mass[kg] To be calculated
(using 0.44K g/m2)
Refer ence mass TBD by ETH (J. Ulbricht )
budget
Buyer TBD by ETH (J. Ulbricht )
Proposed TBD by ETH (J. Ulbricht )
Builder
H/W needed to build | CVB flight H/W or flight representative

THERMAL CDR CGS, Mllano 9-11 March 2004
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AMS 02 —Thermal Control

System Design

I nstallation TBD
sequence
Blanket type | TBD
Holes/feed TBD
through
M echanical TBD
fixation points

THERMAL CDR
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AMS 02 —Thermal Control

System Design

|ID#19 — TTCS box

Description TTCS box
Mass [kg] To becalculated
(using 0.44K g/m2)
Refer ence mass THERMAL CONTROL SYSTEM (WITHIN TRACKER ALLOCATED 729

budget kQ)
Buyer TRACKER

Proposed TBD by Tracker
Builder

H/W needed to build | TTCSflight H/W or flight representative

THERMAL CDR
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AMS 02 —Thermal Control
System Design

|ID#19 — TTCS box

I nstallation After TTCS has been mounted.
sequence
Blanket type | TBD by Tracker
Holes/feed Cut-outs are needed for CABLES routing.
through
M echanical The MLI shall be fixed by stand-offs (TBC by
fixation points | Tracker team) to the TTCS box..

THERMAL CDR
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AMS 02 —Thermal Control !
System Design V

|D#20 — Tracker radiator

Description Tracker radiator back side MLI
Mass[kg] 1.3m2 - 0.56kg
(using 0.44K g/m2)
Reference mass THERMAL CONTROL SYSTEM (WITHIN TRACKER RADIATOR

budget ALLOCATED WEIGHT)
Buyer OHB

Proposed AAE
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware ). Tracker radiator H/W with condenser
mounted.
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AMS 02 —Thermal Control

System Design

D#20 — Tracker radiator

I nstallation sequence

After the condensers have been mounted onto the radiator

Blanket type 1 x Beta-Cloth
20 x PETP spacer 'Platest’, 5 gr / m2, low outgassing, interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated
1x 1 mil VDA / Mylar / VDA, perforated
Holes/feed through Cut-outs are needed for pipes routing and planned cables.

M echanical fixation
points

The MLI shall be fixed by stand-offs to the back side of the radiator.

THERMAL CDR
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AMS 02 —Thermal Control !

System Design

|D#21 — Crates and radiators

Description CratesMLI . MLI isnot foreseen on the back side of the radiators.
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass THERMAL CONTROL SYSTEM (WITHIN MAIN RADIATOR

budget ALLOCATED WEIGHT)
Buyer OHB

Proposed AAE
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware).
Ram and wake radiator H/W mounted — Crates mounted onto radiators.
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AMS 02 —Thermal Control

System Design

|D#21 — Crates and radiators

I nstallation sequence

After crates mounting onto radiators

Blanket type 1 x Beta-Cloth
20 x PETP spacer 'Platest’, 5 gr / m2, low outgassing, interleaved with
19 x VDA /0,25 mil Mylar / VDA, perforated
1 x 1 mil Mylar / VDA, perforated
Holes/feed through Cut-outs are needed for CABLES routing.

M echanical fixation
points

The MLI shall be fixed by stand-offsto the crates boxes.

Notes

Crates main walls shall be covered by MLI. Port and starboard walls of
XPD boxes shall be covered by MLI. Coverage of VC facing xPD wallsis
under study.
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AMS 02 —Thermal Control !
System Design

|D#23 — Cryo-coolers + LHP lines

Description Cryo-coolers + LHP lines
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass THERMAL CONTROL SYSTEM (WITHIN ZENITH RADIATOR

budget ALLOCATED WEIGHT)
Buyer OHB

Proposed AAE
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware).
Cryo mounted onto VC. LHP and zenith radiators in place.
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AMS 02 —Thermal Control

System Design

|D#23 — Cryo-coolers + LHP lines

I nstallation sequence

After LHP mounting.

Blanket type

TBD by OHB

Holes/feed through

Cut outs are needed on the LHP lines in order to interface the MLI
blanket with the support vertical beam (TBD).

M echanical fixation
points

TBD by OHB.
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System Design

| D#24 — Tracker cooling lines

Description Tracker cooling lines
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass THERMAL CONTROL SYSTEM (WITHIN TRACKER ALLOCATED 729

budget kQ)
Buyer TRACKER

Proposed TBD by NLR/ZSU
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware).
Tracker cooling lines routing
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AMS 02 —Thermal Control

System Design

| D#24 — Tracker cooling lines

I nstallation sequence

TBD by Tracker TEAM

Blanket type

TBD by Tracker TEAM

Holes/feed through

TBD by Tracker TEAM

M echanical fixation
points

TBD by Tracker TEAM
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AMS 02 —Thermal Control !
System Design V

|D#25 — CABLES MLI/PROTECTION

Description CABLES MLI/PROTECTION
Mass[kg] To be calculated
(using 0.44K g/m2)
Reference mass ELECTRONIC

budget
Buyer TBD

Proposed TBD
Builder

H/W needed to build | (Cut-to-fit design to flight Hardware).
All CABLES and CABLES supports.
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AMS 02 —Thermal Control oy -0

System Design

|D#25 — CABLES MLI/PROTECTION

I nstallation sequence

After the electronic is mounted, cables shall be insulated and / or protected
(TBCBY MIT)

points

Blanket type TBD by MIT
Holes/feed through | TBD by MIT
Mechanical fixation | TBD by MIT
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AMS 02 —Thermal Control
System Design V

|
|

Conclusions

‘PROVIDE ASMANY

COMMENTSREMARKSSUGGESTIONS
AS POSSIBLE

‘REMOVE ASMANY TBD/TBC AS
POSSIBLE
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