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Abstract

Thermal diode 1s a device which allows heat to be transferred in one direction by
convection due to difference of density of fluid, and blocks heat flow in the opposite direction.
Vertical plate for heat collection and radiation are of utility for design of thermal diode. It
was considered the transient and steady state of air filled thermal diode with guide vane
which combined rectangular and parallelogrammic shape enclosures. Gr' was kept constantly
on L.11x10° ~ 14x10%nd error range was *3% 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, Nu was linearly increased due to increase of
Gr, and the effect of guide vane and dimensionless channel depth was sensitive. Developed
state of temperature began at dimensionless time 0.5~0.6 due to variation of inclined angle,

which is characteristic of system.
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Nu : Nsselt number

Gr' : modified Grashof number

d’ : dimelsionless channel depth

dx : vanation of channel depth

D : reference channel depth due to inclined

angle

H : characteristics length, m

g . gravitational acceleration, "¢

h : heat transfer coefficient, W/m'C

g’ : heat flux, W/m'

k : thermal conductivity of air , W/mTC
B : thermal expansion coefficent, K’

y . kinematic viscosity of air, m'/s
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Fig. 2 Side view and components
of thermal diode
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Table 1 Dimensions of thermal diode due
to tilt angle

Sign | 15" 30" |45" |60° | Remarks

H; (om) 400

Hz (mm) | 80 | 173 | 300 | 520
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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, and blocks heat flow in the opposite direction.
Vertical plate for heat collection and radiation are of utility for design of thermal diode. It
was considered the transient and steady state of air filled thermal diode with guide vane
which combined rectangular and parallelogrammic shape enclosures. Gr' was kept constantly
on 1.11X10" ~ 1.4x10"and error range was 3% 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, Nu was linearly increased due to increase of Gr’, and
the effect of guide vane and dimensionless channel depth was sensitive. Developed state of
temperature began at dimensionless time 0.5~0.6 due to variation of inclined angle, which is
characteristic of system.
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