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An Experimental Investigation of Free Convection Cooling

of Electronic Equipment

(3rd Report)

Masahide MivaMoTo, Yasuo Katon and Masaichi SakaTa

Abstract

An experimental‘ study of free convection cooling of electronic components on PWB, which was placed
horizontally in the cabinets, was carried out using the following two types of model cabinet.
(1) The cabinets (200X 150 mm in cross section, 80 mm high), which were made of acrylic resins plates (4 mm
thick), had the ventilating small holes in the top panel and the bottom panel of them.
(2) The two-dimensional models of the cabinet (160X 380 mm in cross section and 80 mm high) had many slits

in the top panel of them.

Numerical values of velocity of the ventilation, which were estimated by the heat balance analysis using the

measured temperature, agreed with the values directly measured by LDV.

It was demonstrated that the flow rate

of ventilation could be estimated using the obtained relation between the ventilating air velocity and the mean
temperature excess on the inner wall surface of the cabinets.
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Fig. 1 (a) Experimental apparatus
(D Test room @ Observation glass
® Enclosure @ Platform
® Insulator
(® Thermocouple’s traversing device
(@ Thermocouple to measure the ambient
fluid temperature
Thermocouple probe

(b) Two dimensional model of cabinet.
(D Heated plate @ Side panel
3 Roof panel @ Heat insulator
(® Cabinet stand
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(c) Printed-wiring board with uniform heat
generation
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Fig. 2 Velocity profiles and its’ RMS profiles of
heated air leaving cabinet (R, = 0.1 %)
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Fig. 3 Velocity profiles and its’ RMS profiles of
heated air leaving cabinet (Rg = 29.9 %)
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Fig. 4 Velocity profiles and its' RMS profiles of
heated air leaving cabinet (R, = 10, 30,
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Fig. 5 Temperature profiles of heated air leaving
cabinet
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Fig. 7 Heat dissipated by each cabinet panel and
ventilating air, estimated by method (I)
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Fig. 8 Heat dissipated by each cabinet panel and
ventilating air, estimated by method (1)
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Fig. 9 Heat dissipated by each cabinet panel ai‘ld
ventilating air, estimated by method (II)
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Fig. 10 Heat dissipated by each cabinet panel and
ventilating air, estimated by method (II)
(Ro = 29.9 %)
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Fig. 11 Velocity of ventilating air leaving cabinet
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