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Space Qualification
TRD Heating Thermostat Box 02—
Vibration Test & Thermal Vacuum Test

St Schmitz, 11.11.2008

Thermostat Box 02 has been qualified via Vibration-Test (VT).
VT (30.05.2008): Thermostat Box 02

¢ Random vibration in 3-dimensions (X, v, 7)
¢ Acceleration Level = 6.8gRMS

Control Channel - Profile Settings

Frequency Slope -Alarm | +Alarm -Abort +Abort
Status [Hz] G¥Hz | (dBlokt) (dB) (dB) (dB) (dB)
1 on 3.0 12.0 12.0 24.0 24.0
2 On 80.0 | 0.0400000 12.0 12.0 24.0 24.0
3 on 500.0  [0.0400000 12.0 12.0 24.0 24.0
4 On 3.0 12.0 12.0 24.0 24.0
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Vibration setup x-axis:

/ L—f ‘ :
Fig. 1 Thermostat Box 02 mounted on Vibration-table in x-axis Fig. 2 Thermostat Box 02 mounted on Vibration-table in x-axis; top view
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Vibration setup y-axis:

Fig. 3 Thermostat Box 02 mounted on Vibration-table in y-axis Fig. 4 Thermostat Box 02 mounted on Vibration-table in y-axis
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Vibration setup z-axis:
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Fig. 5 Thermostat Box 02 mounted on Vibration-table in z-axis Fig. 6 Thermostat Box 02 mounted on Vibration-table in z-axis
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Thermostat Box 02 has been qualified via one Thermal-Vacuum-Test (TVT).

TVT (04.06.2008):  Thermostat Box 02
s Switching Points of the four Thermostats
s 5cycles from -25°C to 45°C
s  Voltage ~110V

TVT setup layout:

T3 T4

I T

Fig. 7 TVT setup Thermostat Box 02 Power Supply, Thermostats, Voltmeter & Resistor

©
@_
G/L

BOX 02

Voltage is measured with a Keithley Multimeter (Typ 2701) before and behind the resistor
(R=33009Q). Temperature Sensors T1 & T2 (PT1000) was mounted on the cover of
Thermostat Box 02.

Thermostat switching points:

No.00104: OnatT=11.54°C,  Off at T=18.84°C
No. 00120:  On at T=9.65°C, Off at T=19.70°C
No.00092: OnatT=11.80°C, OffatT=19.37°C
No. 00097: Onat T=10.00°C,  Off at T=18.19°C
Mean value of the five cycles.
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TVT Environment TRDH_040608.txt
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Fig. 10 TVT Environment
PT = pressure in tank
TC = temperature on copper plate
T BP = temperature on base plate of Box 02
T SSP = temperature on sandwich support plate (honeycomb)
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Fig. 12 errhostat Box 02, Position of the Thermostats
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Fig. 13 Thermostat Box 02, detail sandwich support plate (honcycomb)

T1 = temperature on side of Box 02
T2 = temperature on base plate of Box 02
T BP = temperature on base plate of Box 02

T SSP = temperature on sandwich support plate (honeycomb)
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TRD M-Structure Heating
Thermostat Box #4
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Space Qualification
TRD Heating Thermostat Box 04
Vibration Test & Thermal Vacuum Test

St Schmitz, 04.07.2008

Thermostat Box 04 has been qualified via Vibration-Test (VT).
VT (03.07.2008): Thermostat Box 04

¢ Random vibration in 3-dimensions (X, v, 7)
¢ Acceleration Level = 6.8gRMS

Control Channel - Profile Settings

Frequency Slope -Alarm | +Alarm -Abort +Abort
Status [Hz] G¥Hz | (dBlokt) (dB) (dB) (dB) (dB)
1 on 3.0 12.0 12.0 24.0 24.0
2 On 80.0 | 0.0400000 12.0 12.0 24.0 24.0
3 on 500.0  [0.0400000 12.0 12.0 24.0 24.0
4 On 3.0 12.0 12.0 24.0 24.0
TRDTN 7 Aachen, 18th February 2009 R\NTH
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Vibration setup x-axis:

Fig. 1 Thermostat Box 04 mounted on Vibration-table in x-axis
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Vibration setup y-axis:

Fig. 2 Thermostat Box 04 mounted on Vibration-table in y-axis
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Vibration setup z-axis:

Fig. 3 Thermostat Box 04 mounted on ibratio-table 1n z-axis
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Thermostat Box 04 has been qualified via one Thermal-Vacuum-Test (TVT).

TVT (04.07.2008):  Thermostat Box 04
e Switching Points of the four Thermostats
e 5cycles from -25°C to 45°C
¢ Voltage ~110V

TVT setup layout:

BOX 04

OO Y\
1

1 L

Fig. 4 TVT setup Thermostat Box 04 Power Supply, Thermostats, Voltmeter & Resistor

Voltage is measured with a Keithley Multimeter (Typ 2701) before and behind the resistor
(R=3300Q). Temperature Sensors T1 & T2 (PT1000) was mounted on the cover of
Thermostat Box 04.

Thermostat switching points:

No.00090: Onat T=10.22°C,  Off at T=17.99°C
No. 00086: Onat T=10.59°C,  Off at T=18.83°C
No.00092: Onat T=10.06 °C, Off at T=18.87°C
No.00097:  On at T=9.71°C, Off at T=17.86°C
Mean value of the five cycles.
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Fig. 8 Thermostat Bo 04 on copper plate inside TVT, TC=T copper plate Fig. 9 Thermostat Box 04, Posmon of the Thermostats
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TRD M-Structure Heating
Thermostat Box #6
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Space Qualification
TRD Heating Thermostat Box 06
Vibration Test & Thermal Vacuum Test

St Schmitz, 10.07.2008

Thermostat Box 06 has been qualified via Vibration-Test (VT).
VT (03.07.2008): Thermostat Box 06

¢ Random vibration in 3-dimensions (X, v, 7)
¢ Acceleration Level = 6.8gRMS

Control Channel - Profile Settings

Frequency Slope -Alarm | +Alarm -Abort +Abort
Status [Hz] G¥Hz | (dBlokt) (dB) (dB) (dB) (dB)
1 on 3.0 12.0 12.0 24.0 24.0
2 On 80.0 | 0.0400000 12.0 12.0 24.0 24.0
3 on 500.0  [0.0400000 12.0 12.0 24.0 24.0
4 On 3.0 12.0 12.0 24.0 24.0
TRDTN 7 Aachen, 18th February 2009 R\NTH

RHEINISCH-WESTFALISCHE TECHNISCHE HOCHSCHULE AMCHEN

Physics AC-I



TRDTN 7

Vibration setup x-axis:

Fig. 1 Thermostat Box 06 mounted on Vibration-table in x-axis
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Vibration setup y-axis:

"

Fig. 2 Thermostat Box 06 mounted on Vibration-table in y-axis
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Vibration setup z-axis:

ig. Theostat Box 06 mounted on Vibration-table in z-axis
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TRDTN 7

Thermostat Box 06 has been qualified via one Thermal-Vacuum-Test (TVT).

TVT (07.07.2008):  Thermostat Box 06
e Switching Points of the four Thermostats
e 5cycles from -25°C to 45°C

¢ Voltage ~110V

TVT setup layout:

U=110V ( ~

BOX 06

Fig. 4 TVT setup Thermostat Box 06 Power Supply, Thermostats, Voltmeter & Resistor

Voltage is measured with a Keithley Multimeter (Typ 2701) before and behind the resistor
(R=3300Q). Temperature Sensors T1 & T2 (PT1000) was mounted on the cover of

Thermostat Box 06.

Thermostat switching points:
No.00103:  On at T=9.27°C,
No.00108: OnatT=11.14°C,
No. 00100:  Onat T=10.48°C,
No. 00107:  Onat T=10.67°C,
Mean value of the five cycles.

Aachen, 18th February 2009
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Fig. 8 Thermostat Box 06, Position of the Thermostats

\‘u—x . "
Fig. 7 Thermostat Box 06 on copper plate inside TVT, TC=T copper plate
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TRD M-Structure Heating
Thermostat Box #8
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Space Qualification
TRD Heating Thermostat Box 08
Vibration Test & Thermal Vacuum Test

St Schmitz, 14.07.2008

Thermostat Box 08 has been qualified via Vibration-Test (VT).
VT (03.07.2008): Thermostat Box 08

¢ Random vibration in 3-dimensions (X, v, 7)
¢ Acceleration Level = 6.8gRMS

Control Channel - Profile Settings

Frequency Slope -Alarm | +Alarm -Abort +Abort
Status [Hz] G¥Hz | (dBlokt) (dB) (dB) (dB) (dB)
1 on 3.0 12.0 12.0 24.0 24.0
2 On 80.0 | 0.0400000 12.0 12.0 24.0 24.0
3 on 500.0  [0.0400000 12.0 12.0 24.0 24.0
4 On 3.0 12.0 12.0 24.0 24.0
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Vibration setup x-axis:

Fig. 1 Thermostat Box 08 mounted on Vibration-table in x-axis
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Vibration setup y-axis:

Fig. 2 Thermostat Box 08 mounted on Vibration-table in y-axis
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Vibration setup z-axis:

Aachen, 18th February 2009

FALISCHE

Physics AC-I

E AACHEN

60



115504 1.sdd

File Hame: E:\L\Random 2008\08-06-03-r&l1_03Jull8

A PSD V?/Hz [Drive’

MP1-Z

A PSD G*/Hz [Control]

ki

—taal

0.01
0.005

(607) ZHLD

0.002
0.001

50

20

o

=

I

Ol -

2 -

-

(']

[=1

o

c

<

=)

il (6o7) B

=)

o

=

T

o,

N

x

5

[a]

w

o

<]
o~ - © = w0 -
s s 8 § 5§ ¢§ g B

o o o
g (607) zH/.D

Hz (Log)

CIN 61

Physics AC-I

Aachen, 18th February 2009

TRDTN 7



Thermostat Box 08 has been qualified via one Thermal-Vacuum-Test (TVT).

TVT (09.07.2008): Thermostat Box 08
e Switching Points of the four Thermostats
e 5cycles from -25°C to 45°C
¢ Voltage ~110V

TVT setup layout:

BOX 08

OO Y\
1

1 L

Fig. 4 TVT setup Thermostat Box 08 Power Supply, Thermostats, Voltmeter & Resistor

Voltage is measured with a Keithley Multimeter (Typ 2701) before and behind the resistor
(R=3300Q). Temperature Sensors T1 & T2 (PT1000) was mounted on the cover of
Thermostat Box 08.

Thermostat switching points:

No.00113:  Onat T=10.78°C,  Off at T=18.46°C
No.00119: OnatT=11.11°C, Off at T=18.3°C
No.00110:  On at T=11.6°C, Off at T=18.07°C
No.00115:  Onat T=11.2°C, Off at T=18.71°C
Mean value of the five cycles.
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