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Solar B Action 251

Calculation of the parasitic heat loads into the EIS CCD Camera

In order to assess the parasitic heat loads into the CCD camera the following assumptions have been made:  

(i) The temperature of the EIS structure is in the range –10 (C to +20 (C 

(boundary assumption).

(ii) The temperature of the EIS CCDs will be in the range –40 (C to –90 (C (boundary assumption).

(iii) No radiation between the CCDs and EIS structure and between the CCDs and the ROE box (considered a small effect).

(iv) The ROE box has an internal dissipation of 7.1 watts.

Three models were considered:

(a) CCD camera mounted onto the ROE box with Titanium mount.

The CCD camera head is mounted onto the ROE box on an aluminium bracket. The CCD camera head consists of an invar plate and titanium mount, see Figure 1. The combined thermal conductance between the CCD and the ROE is 0.17 w/K. 2 ribbon cables connects the CCDs to the ROE box. Each ribbon cable is assumed to be 60 mm long with 40x28 AWG cu cables providing a conductance of 0.04 w/K. The ROE box is dry mounted to the EIS structure with a joint conductance across the box base plate of 1.4 w/K.

(b) CCD camera mounted onto the ROE box with GFRP mount.

The CCD camera head is mounted onto the ROE box on an aluminium bracket. The CCD camera head consists of an invar plate and GFRP mount, see Figure 1. The combined thermal conductance between the CCD and the ROE is 0.0026 w/K. 2 ribbon cables connects the CCDs to the ROE box. Each ribbon cable is assumed to be 60 mm long with 40x28 AWG cu cables providing a conductance of 0.04 w/K. The ROE box is dry mounted to the EIS structure with a joint conductance across the box base plate of 1.4 w/K.

(c) CCD camera mounted directly onto EIS structure with a GFRP mount.

The CCD camera head is mounted on an aluminium bracket. The CCD camera head consists of an invar plate and GFRP support, see Figure 2. The combined thermal conductance between the CCD and the EIS structure is 0.0026 w/K. 2 ribbon cables connects the CCDs to the ROE box. Each ribbon cable is assumed to be 60 mm long with 40x28 AWG cu cables providing a conductance of 0.04 w/K. The ROE box is dry mounted to the EIS structure with a joint conductance across the box base plate of 1.4 w/K.
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Results 

The results for model (a) are shown below in Figure 3 

Figure 3
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Depending upon the assumptions for the EIS and CCD boundary temperature the parasitic heat loads are in the range 5 watts to 16.5 watts. The thermal design of the mount is not optimised but the order of magnitude of the parasitic loads are consider too high. 

Changing the mount from Titanium to GFRP significantly reduces the parasitic loads on the CCD. The results are shown in Figure 4.

Figure 4
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With a GFRP mount the parasitic heat loads are in the range 1watt to 5 watt. Moving the camera head bracket off the ROE box (currently baseline) reduces the parasitic slightly from the above figures. 

As a first approximation Birmingham are advised to use the data provided in Figure 4. In the detailed design MSSL will minimise the thermal conductance of the camera mount in order to minimise the parasitic heat loads effectively improving on the values in Figure 4.
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