





Tolerances

Most of these measurements were made with thermocouples chosen for their
low mass fast response characteristics. It should be remembered that
ASTM and British Standards wire errors can give variations of #2.0°C in
addition to any error in the multipoint recorder. a (PM 8237A).

As thermocouple errors are in terms of absolute temperature and as our
interest is in temperature difference the problem was unimportant.
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Problems encountered during the tests were:

1) Pulsating water pressure from the cooler unit, this appeared as noise on to At
recording system :

2) The control of the inlet cooling water temperature to *0.1°C
3) Ambient temperature variations during the tests (long term drift).
MK II

Design Notes

Insulation Top, bottom and end

The insulation chosen was FEREX (Dunlopillo) fire retardant foam. This is a
polyurathane foam with an intimate blend of alumina hydrate, a hydrate and a polymeric
binder.

The grade used was DIF 194S (soft) temperature range -30 + 110°C.

This has a thermal conductivity of 0.048 watt.m®°/C.

The top and rear of the crate are insulated with 6mm and the bottom 12mm thick foam.
This is a low cost item approximately £1.00 per crate.

Side insulation

Space is limited here so a white melamine bonded glass fabric 1/32" thick is

used. This has a thermal conductivity 0.50 watt. m°/C and the D635 burning rate is NIL.
This is obtainable from AERE stores, catalogue number 16/38551 and may be glued in
place.

A better insulation for the sides would be (space permitting) a 4mm twin wall
polycarbonate material.

General

The inside of the crate was painted white and heat sink compound was used
between the printed circuit connector support bars and the side panels.

The outside of the crate was left unpainted aluminium for Zow emissivity to the
ambient.

Notes

r

Possible changes ;

The cooling coil has enough area but thermal contact with the sides helps. At the
moment this is done with brass clips and heat sink compound. A copper strip soldered to
the coil would aid assembly and improve thermal contact with the side panels.
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High Resolution AT Measurement with AD 590's
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The above diagram shows the circuit used to measure and record At.



ALEPH Cooling System Parameters

Crate Parameters

- CIRCUIT
EMC END CAP A OR B

24 ALEPH ELECTRONICS CRATES

HEAT HEAT
1.8 kw 1.7 kw
FLOW FLOW

7.75 m3/n 5.0 - 5.76 m3/h

INLET TEMPERATURE T2
20.8°C * 0.1°C

INLET TEMPERATURE T2
20.8°C * 0.1°C

OUTLET TEMPERATURE Tl
21.0

OUTLET TEMPERATURE T1
20.98 - 21.18 °C

INLET PRESSURE P1
6 bar

INLET PRESSURE Pl
6 bar

OUTLET PRESSURE P2

OUTLET PRESSURE P2

3 bar 2.988 bar
ND ND
40mm 6mm x 24

AREA 1256 [Jmm

AREA 678.5 [Jmm







	
	
	
	
	
	
	
	
	
	

