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s QPM - December 03 QL,;'?
/ STRH Relocation \

STR main requirements (@ SC side)

e« 2STRONT,, =30°C (w/oStability)

e« 1STRONT,y; = 0°C(with Stability)

e Max STR feet AT =0.4°C

o Stability (timegradient) = 0.25°C/100seconds

e Max Heat FluxtoCVV =150 mW

09-12 December 2003 2
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\ — roughness=1.6 micron /

STRH Relocation
Radiator Plate Design

HERSCHEL/PLANCK SVM ie

High Conductivity CFRP skins (+X=2 mm, -X=3mm)
33650 mm=2 Silver Teflon radiator areas around STR Heads

8 heatersin parallel in 1 heater line, controlled at °0 by
thermistor on STR feet

Plate-STR feet I/F with good contact conductivity (avoid
thermal filler):
— planarity=0.01mm

09-12 December 2003 3
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/ STRH Relocation \

Struts Design
o GlassFiber (GFRP): @ 30mm* 0.8 mm (or 20*1.2)

o GlassFiber length 426 mm out of 466 mm (distance between
CVV I/F - STR platel/F =574 mm)

e Compatiblewith buckling analysisMLI covered pool
e GFRP Strutscovered with MLI
« MLI pool (shown in figure over-leaf)

 Thermal closure (sub-platform) design, two alter natives:
— with crossreinforcement
— wi/o crossreinforcement (shown in figure over-leaf) /

09-12 December 2003 4
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Struts Dgn

STET e

Silver Teflon (TBC)
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Support Plate Design
S —\J
. .

— JJ

| pe- ML1 s /
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/ - S"RH _R_elo_cation \

Design Verification Analysis
« 20 axial and 4 radial nodes per struts
« CVV Boundary temperatures (at SAA =-30°, 0°, +30°)
e GF thermal conductivity variable with temperature

512 (inside Sunshade) nodes + 18 (outside Sunshade) nodes
per each support plate face.

e Support Plate equivalent conductivity 350 W/m/K

 New STR detailed TMM with thermal washer s between
Primary Baffleand STR

/

09-12 December 2003 7
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/ STRH Relocation
Design Verification Analysis - Results

Thermal Cases EOL7 EOL7 EOLO EOL2 EOL-10 EOL-20
SAA -30° -30° 0° +30° -10° (1) -20° (1)
STR ON 2STR 1STR 1STR 1STR 1STR 1STR

QtoCVV 146mW 138mWwW 130mWwW 123mW 135mW 138mwW
Q Heater - - 9.5W 9.6 W 6.8 W 40W
STR temp (2) 28.7°C -04°C -0.3°C -0.3°C -0.3°C -0.3°C
Max feet AT N/A 0.40°C 0.39 °C 0.39°C 0.39 °C 0.39 °C

1) PLM boundary temperatures as per EOLO
2) Active STR reference point (foot)

/

09-12 December 2003
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/ STRH Relocation

Plate temperature Summary
CaseEOL7 CaseEOLO
-3.1] -2.9| -2.7| -2.6 -X  Side
-3.5| -3.3] -3.0|] -2.6| -2.3] -2.1 2.7 -2.5| -2.4| -2.2
-3.8| -3.7 -3.5| -3.0] -2.5| -2.0| -1.7| -1.7 -3.1| -2.9| -2.6| -2.3| -1.9] -1.6
-4.0 -3.9( -3.7| -3.1| -2.3| -14| -1.2| -15 -3.8| -3.7 -3.5| -3.0] -2.5| -2.0| -1.7| -1.7
-4.0 -3.9( -3.7| -3.1| -24| -1.4| -1.2| -15 -4.0 -3.9( -3.7| -3.1| -2.3| -1.4| -1.2| -15
-3.9| -3.8| -3.5| -3.1| -2.5| -1.9| -1.7| -1.7 -4.0] -3.9| -3.7| -3.1] -2.4| -14| -1.2| -15
-3.8 -3.7 -3.4| -3.0| -2.5| -2.1] -1.9| -1.8 -3.9| -3.8| -3.5| -3.1] -2.5 -1.9| -1.7| -1.7
-3.5| -3.3| -3.0| -2.6] -2.2| -1.7 -1.5| -1.5
-X Side - +Y
-2.71-26|-241|-23 | +Z
CaseEOL?2 -3.2(-29|-27(-23|-20]|-17
-38|-37|-35|-30|-25|-20|-1.7|-1.7
-40(-39|-3.7|-31(-23|-14|-1.2|-15
-40(1-39|-3.7|-31(-24|-14|-12|-15

-39(-38|-35|-31|-25|-19|-1.7 | -1.7
-36|-34|-31|-27|-22|-18|-16|-15

09-12 December 2003 9
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HERSCHEL/PLANCK SVM a

-~

STRH Relocation
Parametric Analysis Verification

Additional analysisto evaluate the effects of the design sensitivity:

all GF struts Thermal conductivity valuesincreased by 20%

Support plate equivalent thermal conductivity reduced from 350

W/m/K to 300 W/m/K

Requested Heater power increased to compensate the 9 °C usual

temperature uncertainty at the STR feet
Radiator Plate areasreduced from 33650 mm2 to 22500 mm2

All analyseswith EOL 7 (SAA=-30°) conditions

~

/

09-12 December 2003
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/ STRH Relocation

Parametric Analysis Results

EOL7 EOL7 EOLO EOL2
Case GFR k Plate eg. k Heaters Red. Rad.
STR ON 1STR 1STR 1STR 2 STR
QtoCVV 156mW 138mW 130mW
Q Heater - - 95 W i}
STR temp (2) -0.3°C -0.5°C -0.3°C 44°C
Max feet AT 0.40 °C 0.42°C 0.39°C °C

2) Active STR reference point (foot)

09-12 December 2003

11




&' Alenia HERSCHEL/PLANCK SVM e
- QPM - December 03 M
/ STRH Reocation \

Thermal Conclusions

The proposed design meetsall the thermal requirements and providesthe
temperaturedistribution which allowsto meet the ther mo-elastic requirements
(see next pages). No problems ar e expected from the (still in progress) thermal
stability analysis (time gradient):

same control law of HIFI
requirement lesstight than HIFI

The parametric analysis showed that there are some margins on the design
assumptions.

/
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LA SO ETA™ FIMRECDTAN A

THERMAL ELASTIC ANALYSIS

09-12 December 2003 13



&' Alenia HERSCHEL/PLANCK SVM e
ssane QPM - December 03 Q.,&
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STR alignment stability requirement

 Present target for Thermal Elastic analysis
— Rx, Ry, Rz < 3.84E-6 rad = 0.8”

e Derivative requirement:
— Rx< 0.8”
- P<Vv2*0.8"=1.13

09-12 December 2003 14
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STRH Relocation

Thermal-elastic cases and results

SAA =-30° 0° + 30°

ASAA) Rx (1) P()
(3°)-(0°)  |549E04 |013
(AP)-(+30°) |210e2 |008
(0)-(+3°) |[-217E®@ |005

(1) All valuesin arcsec

NG

09-12 December 2003
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/ STRH Re€location \

T.E. Analysis Conclusions

e Significant improvement w.r.t. to the previousruns:
— STR detailed thermal model wasrevised by Galileo

— baffle and head wereisolated by means of thermal washer (thishad
been neglected in the model previoudly received from Galileo)

— thermal inputsfor T.E. werere-defined and AT between plate upper
and lower skinswas shown to be very much sensitiveto STR
thermal model/configuration

« Alignment stability requirements are met:
— with margins

\ — all over the pointing range /

09-12 December 2003 16
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/ STRH Reocation \

T.E. Sengitivity Analysis

» Several analyses have been run to verify alignment stability sensitivity to
the variation of the following thermal-elastic model parameters:

— Geometrical
— Material characteristics (Strut Coefficient of Thermal Expansion - CTE)
— Thermal distribution inputs

(details over-leaf)

09-12 December 2003 17
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/ STRH Relocation
Sengitivity Analysis

o Geometrica
— Strut/panel interface type and location
— Length of the 6 struts A,B,C,D,E.F

o Strut (A,B,C,D,E,F) material characteristics

— CTE gming = 6°10° mm/°K

— CTE spread (relative values) = +10% “pair-by-pair” and “strut-by-strut”
o Temperature distribution on panel upper and lower skins

— Uniform (average) temperature distribution

— Real temperature distribution

/
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/ SAA=-30°
. i Average
Side +X Aveggg S_S(e _29.7
-3.0] -2.9| -2.8| -2.7 -3.1| -2.9| -2.7| -2.6
-3.3| -3.1| -2.9| -2.8| -2.6] -2.4 -3.5| -3.3| -3.0| -2.6|-2.3] -2.1
-3.6| -3.4| -3.2| -3.0| -2.7| -2.5| -2.3 2.1 -3.8| -3.7| -3.5| -3.0f -2.5| -2.0| -1.7 -1.7
-3.6| -3.5| -3.3| -3.0( -2.7|-2.4| -2.2 2.1 -4.0| -3.9| -3.7 -3.1f -2.3|-1.4| -1.2 -1.5
-3.6| -3.5| -3.3| -3.0f -2.7| -2.3| -2.1 2.1 -4.0| -3.9| -3.7[ -3.1| -2.4|-1.4| -1.2 -1.5
-3.6| -3.5| -3.3| -3.0( -2.7|-2.4| -2.2 2.1 -3.9( -3.8| -3.5| -3.1| -2.5|-1.9| -1.7 -1.7
-3.5| -3.4| -3.2| -3.0| -2.7|-2.5| -2.3 -2.2 -3.8| -3.7| -3.4| -3.0| -2.5|-2.1] -1.9 -1.8

~
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/ SAA=0° \

Side Average
X -2.6

-2.7| -2.5| -2.4| -2.2
-3.1] -2.9| -2.6| -2.3] -1.9] -1.6
-3.8| -3.7| -3.5| -3.0] -2.5| -2.0| -1.7 -1.7
-4.0 -3.9| -3.7 -3.1] -2.3| -1.4| -1.2 -1.5
-4.0| -3.9| -3.7| -3.1] -2.4| -1.4| -1.2 -1.5
-3.9| -3.8] -3.5| -3.1] -2.5| -1.9| -1.7 -1.7
-3.5| -3.3| -3.0| -2.6] -2.2| -1.7 -1.5 -1.5

Side +X Average
-2.8

-2.8| -2.7| -2.6| -2.5
-3.1] -2.9| -2.7| -2.5| -2.4| -2.2
-3.6| -3.4| -3.2| -3.0] -2.7| -2.5 -2.3 2.1
-3.6| -3.5| -3.3| -3.0| -2.7| -2.4| -2.2 2.1
-3.6| -3.5| -3.3| -3.0] -2.7| -2.3] -2.1 2.1

-3.6| -3.5| -3.3| -3.0| -2.7| -2.4| -2.2 2.1
-3.3| -3.2| -3.0| -2.8] -2.5| -2.2| -2.1 -2.0

09-12 December 2003 20
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/ STRH Reocation \

T.E. Conclusions
* Resaultsstill under thorough evaluation

o Geometrical and material parameters
— absolute alignment values differ by order of magnitude
— however alignment differences (ASAA) do stay within reqguirements

 Temperaturedistribution

— thealign. differences have been calculated for the w.c. (-30°)-(0°)
using uniform and real temperaturedistributions

— both casesarevery similar in both conditions

_/
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/ Herschel Star Tracker Integration \

» Thefollowing charts present the baseline mounting and alignment
concept for the Herschel Star Trackers, as an evolution from the
preliminary concepts presented during PM 18. Some comments,
received from ASP, have been implemented by ALS. There are still
some points to be discussed; these points have been listed at the end
of this presentation.

e The concept isthe same for PFM and STM, where for this latter the
CVV isobviously substituted with suitable attachment points on the

Thermal Test Adapter.

9-12/December/2003 1
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Sequence of integration activities for STM:

Activities at AL S premiseson a bench:

1. Struts fit-check to baseplate

2. Pre-integration of STR (dummies) onto the baseplate
3. STR dummies alignment test - alignment matrix M2
4. STR dummies dismounting

5. Delivery of struts, baseplate and STR dummies as
loose parts to Astrium

\,

9-12/December/2003 2
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SPAZIO
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-~

\,

Activitiesat Astrium premiseson the Herschel PLM (M GSE configuration
TBD by ASP):

6. Connection of the strutsto CVV:

CvvVv

~

9-12/December/2003
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HERSCHEL/PLANCK ie

/ 7. Installation of the baseplate on the struts

8. Baseplate alignment test and shimming > alignment matrix
M 3. The shimming will be carried out at the strutsbaseplate
interface, asthere are 3 interface points defining a plane:

Need for shimming to be discussed.

shimming

9. Baseplate removal /

9-12/December/2003 4
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/ Activities at Astrium premises on Herschel satellite (on the VIS):

10. SVM-PLM mating

11. SVM subplatform finalization (rays+central disk, TBC).

CvV

BN

suplatform
(central part)

~
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/ 12. ML pool installation under neath the subplatform (MLI

installation on the pool previoudy performed as off-line activity)

|
-

|
~L_

:

MLI pool

9-12/December/2003 <
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/ 13. Installation of the baseplate on the struts

14. Mounting of the STR dummies on the baseplate

9-12/December/2003 7
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-~

\,

15. Installation of the sunshade M LI support brackets

16. Sunshade M LI installation

SunshadeMLI

9-12/December/2003




& Alenia HERSCHEL/PLANCK e
QPM - Dec 03 N
/ 17. STR dummies alignment test (and adjustment, if needed). - \
alignment matrix M5,

Note: for the STR alignment test the satellite must betilted (X-
axisin horizontal position).

18. Installation of the lower thermal closure

K SVM lower thermal closure /

9-12/December/2003 9
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HERSCHEL/PLANCK
QPM - Dec 03

/ 17. Installation of the secondary baffle (MLI installation around
the secondary baffle previously performed as off-line activity).

\,

STR secondary baffle

MO

9-12/December/2003
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/ For clarification, hereafter thereisa summary of the alignment sequence (based on ASF\
proposal)

*STR subco will provide the matrix giving the STR LOS w.r.t. the mirror
cube attached tothe STR: [M1]

* Alenia will perform, on a bench, the measurement of the position of the STR
cubes vs the cube on the baseplate: [M2]. In parallel ASED will perform the
measurement of the matrix [M4] giving the instrument LOS w.r.t. the
refer ence cube attached to the PLM

«After baseplate mounting, Alenias/ASED (TBD) will perform the
measurement of the position of the baseplate cube vs the PLM cube: [M3].
Knowing the matrix [M1], [M2] and [M4], Alenia/ASP/ASED (TBD) will
define the shimming at baseplate/struts interface in order to cope with the
requirement by modifying [M 3]. Needs to be further discussed.

« After final integration of the STR on Herschel satellite the official alignment
test will be performed with direct measurement between the reference cube
attached to the PLM and the mirror cube attached to the STR’s. [M5]. This
will bethereferencefor the following alignment checks.

9-12/December/2003 11
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/ Instruments LOS x
ﬁ
PLM Cube
\Ms Specification
Base-plate Cube

[MS]

\, /

9-12/December/2003 12
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HERSCHEL/PLANCK
QPM - Dec 03

Open issues:
« alignment repeatability (STR vs baseplate and baseplate vs PLM

\,

cube). It will not be considered in the alignment budget, as the official
alignment test will be performed afterwards.

*Need of shimming

* MGSE configuration during integration activities at PLM and
satellite level are under ASP responsibilities

« alignment test activitiesat PLM and satellite level. ALS position is
that these activities are under ASP responsibilities, in particular
shimming determination shall be done by ASP. ALS will support
ASP/ASED in the preparation of specification/procedure and test
execution.

e centering pins location.
e continuity between Sunshade ML and secondary baffle

» +X side of theradiator: MLI fixing on dedicated structure (e.g. the
bottom of the MLI pool) or on the +X side of the baseplate

9-12/December/2003
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