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FOREWORD

Cne of the obvious applications of solar energy is to heat water. The davelopment of a solar water heater by
the Nigsrian Building and Road Research Institule is described in this report. The report provides details of
the design, fabrication and performance of the sclar water heater

The gpecial feature of this development is that the fabrication was made from materials available locally and

can be easily replicated by individuals and agencies inlerested in the use of solar energy in urban and rural
areas of Nigeria.
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2.1.

2.1.1.

SUMMARY

This report describes the design and construction details of two diiferent types of solar water heaters
cuitable for application in urban and rural areas. The natural convection type sclar water heater designed
Lo heat 150 litres of water up 1o 60°C by 4.00 p.m. daily essentially consists of two flat plate solar energy
collectors and an insulated storage tank ror storing the hot water for use in the foliowing morming. The fiat
plate collectors are tube-in-plate type and can be constructed with locally avaiiable materials and local
skilled labour The second type of solar water healer known as buill-in-storage type solar waler healer
consisis mainly of eight large diameter pipes which perform the dualfunction of absorbing solarenergy and
storing the haated watar in them. Since the collector itself acte as a glorage in this unil. water cannot be
stored for use till the following meorning but should be used same day oy 10.00 p.m The temperature
attained in this solar water heater is higher than that of the first cne.

INTRODUCTION

Of the many uses of solar energy in buildings,
waler heating is the ore process which hasg
beanaxploitedthe most. Itis now beng accepted
as a practical way ol providing domestic bot
water inJapan, Australia, Israel, U.S.A., India,
France and some countries in Latin America.
The salarinstallationhasusually a highercapilal
cost as compared to an electrical systom bul it
iz more than compensated for by savings in
running and maintenance costs. ALNBREL lwo
difterenttypes of solar water healers, known as
natural cooavection lype ard buill-in-storage
type. respectively have bean constructed. The
units were constructed with locally available
materials and with local skilled labour, Their
performance underdiverse weather conditions
has been found satistactory The natural
convectiontype solarwaler healer seems lobe
more suitable for application in urban arcas
paricularly in low cos! houses whircas the
second unit. namaly buill-in-starage type is
particularly ideal for rural areas.

DESIGN AND CONSTRUCTION FEATURES
OF NATURAL CONVECTION SOLAR
WATER HEATER

Essentally, a natural convection fype solar hot
water system consists of three major
components, namely:

(i)  The solar collector.

{iiy ~ Theslorage lank, and

(i)  The circulation system.

Various factors affect the design of these
components and must be taken inte account
for making an efiicient and durakle sotarwater
heatar

The Solar Energy Collector

Solar energy is transmitted from the sun
lhrough space to the earh as electromagnetic
radiation. [t must be converted to heat before it
can be used in practical healing and cooling
systems. The devices that are used o convert
sun's radiationio heat are called solar collectors.
In the recent past, about 20 solar collector

designs have been demostraled as functional
These designs are separated inte two
categories: the concentrating lype andthe non-
concentrating lype.

in the concentrating collectors, sun rays are
reflected by a shaped mirror or some ather
reflecting surface called aperiure on e an
dbsorber. The area of \he absorder is much
smaller than the aporture area. This reduces
ihe heat losses and tempearatures of the order
of several hundrad degrees orevenupfo 1,000
°C or more ¢an be oblained. But concentrators
can use only direct radiation and  also they
must track the sun path which is rather a costly
aftair. Mon-concentrating or llal plate collectars
intercepl soiar radiation ¢n a metal absorber
plate from which heat is transferred and used
for the required purpose, Temperatures up o
about 100°C above ambient lemperature can
be obtainad il they are well designed. Their
advanlages over locussing collectors are as
lollows

— they absorb direct, difluse as wel as

reflected radiation.
— they do not reguire aay sun path
following arrangement,
— they can be easily fabricated,
— they are of low cost.

In view of the above considerations, tlal plate
collectors are the most preferred means of
getting low grade heat from the sun's enargy
and theretore are normally used lor domestic
water heating, There can be several types of
absorbers in the flat plate collectors like
corrugated type, soldered-bond type, contact-
band type etc In the NBREI type solar waler
heater, wire-wound contact-bond type absor-
ber, whichis easy o make withlocally available
rmaterials and local skilled lebour has been
used. A cross-sectional view of this type of
solar collector s shown in Figure 1. More
lechnical details about the functioning of this
collector are given in the Appendix



