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Abstract

Solar storage water heater systems are not often efficient for overnight applications as their
thermal output diminishes sharply as the availability of solar energy decreases. The present research
is an experimental study on improving the thermal storage of a prism shaped storage solar collector
with a right triangular cross section. This was done by modifications in the design and shape of
storage tank of ICSSWH systems [1] in such a way as to provide an extra storage tank which is
continuously thermally insulated and which becomes an integral part of the solar complex. Thus it
maintains a sufficient quantity of warm water for home consumption during the night. For this
purpose two solar collectors were made: one is in the conventional triangular shape and the other by
using the proposed method. The two collectors were tested during the period from February to July
(2011), under Baghdad climatic condition. The results show that the proposed design of solar
collector increases the amount of the hot water by (23%) at nearly the same thermal gradation or a
little less in comparison with the conventional design of solar collector. Furthermore, it provides the
amount of (70 liter) of hot water for evening use.
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Y. Tripan, M. Souliotis “ICS Solar Systems
with Horizontal (E-W) and Vertical (N-S)
Cylindrical Water Storage Tank” Renewable
Energy 2004, 29, 73.

R. lhaddadene “The Effects of Volumetric
Flow Rate and Inclination Angle on the
Performance of a Solar Thermal Collector”
Energy Conversion and Management, 2014,
78, 931.

K.A. Joudi “Computational Model for a
Prism shaped Storage Solar Collector with a
Right Triangular Cross section” Energy
Conversion and Management, 2004, 45, 391.
A. Ecevit, A.M. Al-Shariah, E.D. Apaydin
“Triangular Built-in Storage Solar Water
Heater”, Solar Energy, 1989, 42, 253.

S.C. Kaushik, “Transient Analysis of a
Triangular Built-in-storage Solar Water
Heater under Winter Conditions”, Heat
Recovery Systems and CHP, 1994, 14, 337.
A.A. Mohamad, “Integrated Solar Collector—
Storage Tank System with Thermal Diode”
Solar Energy, 1997, 61, 211.

D. Faiman, “Reducing the Heat Loss at
Night from Solar Water Heaters of the
Integrated Collector—Storage Variety” Solar
Energy, 2001, 71, 87.

W.H. Alawee, “A Simple Design Solar
Water Heater” Al-Tagani Journal, 2008, 21,
217.

A.A.-Sebaii, “Thermal Performance of a
Shallow Solar Pond Integrated with a Baffle
Plate”, Applied Energy, 2005, 81, 33.

R. Kumar, “Integrated Collector Storage
Solar Water Heater with Corrugated
Absorber Surface”, Applied Thermal
Engineering, 2010, 30, 1764.

J. Prakash, .S.C. Kaushik, ‘“Performance
Prediction for a Triangular Built-in-storage
Solar Water Heater with Transparent
Insulation”, Energy, 1994 19, 869.

P.B. Chaurasia, J. Twidell, “Collector Cum
Storage Solar Water Heaters with and
without Transparent Insulation Material,
Solar Energy, 2001, 70, 403-416.

N.K Bansal, D. Buddhi, “Performance
Equation of a Collector-cum-storage System
Using Phase Change Materials”, Solar
Energy, 1992, 48,185.

Iy Solar radiation falling on collector
surface (w/m?)

Ut Coefficient of upper heat loss (W/m*
oc)

Fsh Coefficient of shade effect covering
part of absorption plate on falling solar
radiation received

Fq Coefficient of effect of dust on the
glass outer surface on falling solar
radiation received

Fi The total effect of shade and dust on
the solar radiation received

tg0p | Sum of multiplying absorption plate
absorbency by  Permeability  of
glasscover

7s Storage efficiency (%)

M Fluid mass (KQ)

Cpw | Water specific heat ( kJ/kg.c)

T Operation time (Sc)
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