
SOLAR WATER HEATERS FOR DOMESTIC USE IN
URBAN AND RURAL NIGERIA



FOREWORD
One 01the obvious applications of solar energy IS10heal water. The developmenl 01a solar water !leater by
the Nigerian Building and Road Research InstiMe ISct.scroed in this rapon. The repon provides details 01
the design, labfication and per10nnance of the $Olaf water heater

The GPCdalle3lure 01this development is that the fabrication was made from materials avaWable Iocaly and
can be easily replk:ated by irlfliviWals and aoendes inlerested in the use 01solar energy In urban and rural
areas 01 Nigeria.
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SUMMARY
This report describes Ihe design and construClion details 01 two :frtlerent types 01 solar water healers
suitable lor application in urban and rural areas. The natural convection type solar water heater designed
to heat 150 mres 01water up 10 SOOC by 4.00 p.m. daily essentially consists 01 two flat plale solar energy
collectors and an insulated storage tank lor stonng the hot water lor Lsa in Ihe lollowing morning. rne nat
plate collectors are tobe-ln-ptare type and can be constructed with locally available materials and local

skilled labour.The second type of solar warer healer knowlI as buill i,,-stom9" typo<solar waler healer
censers mainly of eighf large diamelerpipes which perform the dualfonction of absorbing solar energy and
storing the heated watar in Ihem. Sinco the collector itself acts as a storage in Ihis unil. water cannot be
stored for use till tile follOwing mcrring bot should be used same day oy 10.00 p.m The ternperature
attamed in Ihis solar water heater is higher than that 01 the IIrst one.

t. INTRODUCTtON
Of the many uses 01solar energy in buildings,
water heating is the ore process whid! has
been exploftedthe mosl " is now be "9accepled
as a pracitcat way 01 (J'OVldlllg domestic hOI
watenn.fapan, Auslralia. Israel. U.S.A .lndl8.
France and somo countries In latin America.
The solar tnsrauanon has usually a highercapilal
cost as c:omp~red to an cleClr~t system bul il
is more Ihan comoensatee lor by SiMngs In
running and maintenance COSISAt N8RRI, IWO
dtfferent typesol scrarwatcrnearers, kncwn as
natural cc.wecron Iype and built·in·storage
type, respectively have been consuucteo. I he
units were constructed whh locally available
materials and wfth local skilled labour. fheir
pertormarce under diverse weatner condllions
has been found sanstacrory Tho n:lllJral
convection type SOiarwal8r nearer seems tu be
more suitable lor application in urban areas
particularly In low COSI houses wtv..:roas the
second unil namel'i buill-In SlOra9ll type Is
partiCUlarly ideal lor rural areas.

• 2.1. DESIGN AND CONSTRUCTION FEATURES
OF NATURAL CONVECTION SOLAR
WATER HEATER
EssentIally, a natural convecnon type sotar rot
water system consists of three major
components, namely:
(i) The solar collector.
(ii) The storage tank, and
(iii) The circulation system.
Various lactors aHect the design 01 these
components and must be taken ;:1to account
for making an efficient and durable sotarwater
heater

designs have been dernostrated as nmctlonal
Tnese designs are separated into Iwo
categories:theconcentrating Iype andlhe non-
conccntr~ting type.

.n the concentrating collectors. sun rays are
reflected by a snapeo mirror or tome cinor
reflecting surface called aperture on (0 an
absorber. Tne area 01 the absorber is much
smaller thOn me apcnuro CIrca. Thio reduces
(he heal losses and temperalures of the order
01~I!vl!rnl hundrAO dP.OrP.p.~oreven upto 1.000
OC or more can be obtained. Bul cenccnrrators
can use only direct radial Ion and also tMy
'l\.Isttrack thOsun (frIth whir.h I~ r:l,IMr ~ r.o~lIy
aHalr. Non"concentrating or Ilat plate Collectors
U1tercept so ar radiation on a melal absoroer
ptate Irom which heat Is transferred and used
lor t"e required purpose, Ternperalures up 10
aoout 1000c above ambient temperature can
be Ob13nod il IhOy aro woll deSigned. TMir
aovanlages over locuSSin9 couectors are as
tollows

they abSorb direcl, difluse as well 3S
rellec'.ed rarJiation.
Ihey do not requuo any sun path
lollowing arra"gemcnt.
they can be easily fabricated.
they are 01 low cost.

2.1.1. The Solar Energy Collector
Solar energy is Iransmilfed Irom Ihe sun
through space to the earth as ele<:tromagnellc
raolaton. II must be converted to heat before it
can be used in practical he.aiing and coofing
systems. The devices that are used to convert
sun'S radiationto heal arecallcd solar collectors.
In the recent past, about 20 solar collector

tn VIIifW of the aoove consoaratons, uar ptate
collectors are the most preferred means at
getting low grade heal Irom the sun's energy
and therOlore are normally useo lor domestic
water heating. There can be several types ot
absorbers in the lIat plate collectors H!(e
CO(rug.lled type. soldered-bond Iype, contact-
bond type etc In ihe NBARI type solar water
healer, wire-woond coraaci-bcno type absor-
ber. whichis easy to makewithlocatly available
materials <lnd Iocnl skilled labour has been
used A cross-sectonat view of this rype 01
solar conecior 1$ shown in Figure 1. More
lechn;cal details about the functioning ot this
collector are given in the Appendix
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