NNFANHINITASINULLANADINNANAAIFASURIAILALSIRAN RS

uUUINIalaamanNAAAIIaAINNSaY

A study on the mathematical modeling of a photovoltaic

solar collector with heat pipes
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Abstract

This research aims to create a

mathematical model of a photovoltaic solar
collector with heat pipes by applied the finite
difference method to solved the model solution.
The mathematical model was built for predicted
the heat transfer rate and the efficiency of the
photovoltaic solar collector with heat pipes. A
comparison between the model solution and the
experimental result were reported. The type of the
photovoltaic  solar collector was 53 W
monocrystalline silicon and installed heat pipes
as the heat exchanger equipment at the base
panel. The experiment period time started from 9

a.m. to finished at 3.30 p.m. In all experiments,



the difficulty controllable external factors affected
an error of the model solution different from the
experimental result while this paper considered
the error doesn't exceed 30%. From the results
found that the mathematical model was in good
agreement to predict the heat transfer rate and
the efficiency, corresponding to the experimental.
The results of the heat transfer rate of the
mathematical model and the experimental were
2.5 kW/m’ and 2.1 KW/m®, respectively. The
average efficiencies of the mathematical model
and the experimental were 5.31% and 4.54%,

respectively.

Keyword: Heat pipe, Photovoltaic, Solar

collector, Efficiency
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A area, m’
Cp specific heat capacity, J/kg K
E output electricity, W/m?
G solar radiation intensity, W/m?
h heat-transfer coefficient, W/m’ K
M mass, kg

k thermal conductivity, W/m K
T temperature, K
R thermal resistance, K/W
t time, s
Nu Nusselt number
Y PV Cell coverage ration, Apv 1A

d thickness, m

€ emissivity
h efficiency
r density, kg/m®

S Stefan-Boltzman constant, W/m’K*
a absorptivity
(Ta) transmittance-absorptance product

T transmittance
a air, anbient
b base panel
c collector
i inner, defferential node “/ ”
g glass cover
i inner, defferential node “j ”

SKy sky
I liquid
HP heat pipe
S thermal insulating material
w water
ad adhesive layer
con condenser section of heat pipe
eva evaporator section of heat pipe
pv PV cell
TPT black tedlar-polyester-tellar
m mass flowing rate
n number of heat
pipe

u flow velocity,
m/s

HP-PVSC Photovoltaic solar collectors by heat pipe
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