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An Experimental Study on the Thermal Performance of Air
Filled Thermal Diode during Transient Process
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Abstract

Thermal diode is a device which allows heat to be transferred in one
direction by convection due to difference of density of fluid. Vertical plate
for heat collection and radiation are of utility for design of thermal diode.

It was considered the transient process of air filled thermal diode with
guide vane which combined rectangular and parallelogrammic shape
enclosures. Gr" was kept constantly on 1.06% 10" and error range was 2%
during the experiment. Nu was examined when inclined angle are 15° and
45° and, also the experiments was carried out with and without guide vane
as well. Specially, The effect of guide vane was sensitive. Developed region
of temperature began at dimensionless time 05~0.6 due to variation of
inclined angle, which is characteristic of system.,
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Fig. 1 Supposed flow paﬁern of N‘f, :. Nsselt number ,
Thermal diode q” * heat flux, W/m
d" : dimelsionless channel depth
dx © variation of channel depth

D : reference channel depth due to inclined angle t. : final time, min

H : characteristics length, m k : thermal conductivity of air , W/mT
r : dimensionless time t : measured time, min
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Table 1 Dimensions of thermal diode due to tilt angle
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Fig. 4 Varation of Nu and temp. during the transient process
under a = 15°
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Fig. 5 Variation of Nu and temp. during the transient process
under a =45°
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