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The Thermal Potential of Solar Water Heating in Industrials Cluster
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Abstract

Solar radiation, a potential circulation heat energy, can be adapted to produce hot water to replace non-
renewable energy consumption, which generates current economic and environmental problems. This article
proposes the use of hot water generation by solar radiation in an industrial heat process. The applicable degrees of
hot water temperature are the main variables at a low temperature range (< 100°C) and at a moderate temperature
range (100-400°C). These variables varied with radiant efficiency values F, (ta) and heat loss values -F,U,. Then
the variables are used to compare the capacity of types of radiation collectors when the temperature degrees of
produced hot water are considered with desired temperature ranges in various kinds of industry. The results reveal
that a Flat Plate Collector (FPC) is suitable as a heat source for a low temperature range whereas an evacuated-tube
collector (ETC) and a Compound Parabolic Collector (CPC) are appropriate as a heat source for a moderate range.
Therefore, this technology should be studied and developed for its better efficiency to enhance energy conservation
and decrease pollution emission and greenhouse effects, which are affecting the climate change.
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Solar radiation
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Simple Solar water heating systems
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wagisngdmivihuldluningeamnssy Tasvialufidey
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FuAvssduuuriegainie sedneglunguuesdaiivied
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Motion Collector type Absorber Concentration Temperature

type ratio range (°C)
Stationary Flat plate collector (FPC) Flat 1 30-80
Evacuated tube collector (ETC) Flat 1 50-200
Compound parabolic collector (CPC) | Tubular 1-5 60-240
Single-axis tracking | Compound parabolic collector (CPC) | Tubular 5-15 60-300
Linear Fresnel reflector (LFR) Tubular 10-40 60-250
Parabolic trough collector (PTC) Tubular 15-45 60-300
Cylindrical trough collector (CTC) Tubular 10-50 60-300

Two-axes tracking Parabolic dish reflector (PDR) Point 100-1000 100-500

Heliostat field colector (HFC) Point 100-1500 150-2000
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Wiu¥ddmaligamglasyinugedumusnnanudingm
LAERARITTUUNSAAMILAEITNG LUULAUAEA (single-
axis tracking) Ileviudnnulnevyusaunny 1 wnuluuu

AAnyTuean-NAnzIUAN Lazaany (two-axis tracking)
erufanulunuifianz Tueen-ansTuan saudauul
Aenie-fald amanu dwalidiusdenfindainnsa
sauuas (point) Tmanfudiivdidldnasnnisie
Liwusiasunuyuvesasefing dwalrgamniasie
Qasﬁu muddy fauanseazBenlumsned 2

i b4 s
wawmﬂ'nmauﬁ'lmumﬂqmmwniiu
ndayaiikiuin wuirdideniinddidnenimmisning
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AITNI 2 WU Laz AN vazYeiAuSEe1iing wuum1ee (Norton, B.)

Collector Type Concentration Indicative
'. Ratio, C1 for Temperature
Name Schematic Diagram Direct Insolation Obtalned T (K)
Non-convecting : »
Solar Pond % T C<1 300 < T < 360
e
QO
> Flat-plate <
g Absorber kS C<1 300 < T < 350
S LL
®
n Evacuated
Envelope @ C<1 320 < T < 460
Compound 1<C<5 340 < T < 510
Parabolic @ n
Reflector E 5<Cx<15 340 < T < 560
Parabolic _%
c Reflector Q < 15 <C<40 340 < T < 560
ke 2 T
5 < E
= 2L | Fresnel 5
o [
£ | Refractor Q 10 < C < 40 340 < T < 540
on
£ Cylindrical
© Refractor @ 10 < C< 50 340 < T < 540
'_
8
g Parabolic Dish
Reflector 100 < C < 1000 340 < T < 1200
% | spherical Bowi S
g Reflector 2 100 < C < 300 340 < T < 1000
- £
Heliostat - &
Field w 100 < C < 1500 400 < T < 3000
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wazlefinnsansiufvtrguuadfililunsyuiumsuazaia
gnanunssufinandlumsienl 2 nuirmnudeunnsedeniing
fwwltduunldussleviluningaainnssusie @a1unse
Fuuneenidu 3 sefugumnll Aetisemgiion (< 100°C)
rgumniUUNa1 (100-400°C) Uaz9gamngilgs (> 400°

)
FuiuUseLnnvesdniusadefing Tnganuseuilsainsed

onfindannsoldiduunaseufoulunisnananiou vhieu
dmsunszuiunsanudeuinl wie Wlulswanidaesad
01find Geunanuiiaznanfanmslisideriinglutisgungd
# - Frgungivunan Feanusouldlunszuaunisms
Aanufaulunquanamnssuluaniig

A1591 3 Yrgangindeinisluningnamnssuianunsadniideniindunldusylev (European Solar Thermal Industry

Federation, 2006)

Industrial sector Process Temperature range (°C)
Food & beverages Drying 30-90
Washing 40-80
Pasteurising 80-110
Boiling 95-105
Sterilising 140-150
Heat treatment 40-60
Textile industry Washing 40-80
Bleaching 60-100
Dyeing 100-160
Chemical industry Boiling 95-105
Distilling 110-300
Various chemical processes 120-180
All sectors Preheating of water 30-100
Heating of production halls 30-80
Personal use Bathroom/laundry 50-60

'
aada o

NN 3 uanas M mlunsy UL
neAusouniagaanssy wudtdiulngeglunia
9REMNTINEWNT Uardwme suauludnuazesnsinws
Savhennuavea dusiide nandu wagnslandouiasa
Tunszuiunisduq dulvgjegludragamgil 30-100°C
dethunfinsanswiudeyatisgumgiiingels veafuiu
$sdorfinduuudngg Tumsnedl 1 waz2 wudn dufuded
WUUWHUSIU (FPO) anansandingumgiyiadendile fe
30-80°C Ipgdinussduuuviegmainia (ETC) wazsiauiu

= =

FIEULUUTNT; Compound parabolic collector (CPC)
AnAsegiui ansadinyseynaly lurlsgaumgianan

Imdudeaiuiu FPC udYtgumgiinienitAe 80-250°C
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THAnAwEameuinniian
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M3 4 Ussiavvasduiudideniing uaznisuszendliSideniinglusyuusieg (Kalogirou, 2004)

Application System Collector
Solar water heating

Thermosyhon system Passive FPC
Integrated collector storage Passive CPC

Direct circulation Active FPC, CPC ETC
Indirect water heating systems Active FPC, CPC ETC
Air systems Active

Space heating and cooling

Space heating and service hot water | Active FPC, CPC ETC
Air systems Active FPC

Water system Active FPC, CPC ETC
Heat pump systems Active FPC, CPC ETC
Absorption systems Active FPC, CPC ETC
Absorption (desiccant) cooling Active FPC, CPC ETC
Mechanical systems Active PDR

Solar refrigeration

Adsorption units Active FPC, CPC ETC
Absorption units Active FPC, CPC ETC
Industrial process heat

Industrial air and water systems Active FPC, CPC ETC
Steam generation system Active PTC, LFR
Solar desalination

Solar stills Passive

Multistage flash (MSF) Active FPC, CPC ETC
Multiple effect boiling (MEB) Active FPC, CPC ETC
Vapour compression (VC) Active FPC, CPC ETC
Solar thermal power systems

Parabolic through collector systems | Active PTC
Parabolic tower systems Active HFC
Parabolic dish systems Active PDR

Solar furnaces Active HFC, PDR
Solar chemistry systems Active CPC, PTC, LFR

unasy

MndoyaansausvesiuiuTd dregumndindels
wazdsgamgifililunszuiunisanuouniagaamnssy
A9 NUIINSHARANSEUIINTIA@DYINY (solar thermal)
Tudnuaizvesszuuhinfousiedsdendng fdnenmds
gaunndd1mTunsrUIuNITNIIAIINToU Taglanzyl
g uazdrgungiviunandealtlugnamnssy
wndign wuanmnsoldfuiuduuuikusiy (FPO) Wu
undsnuFeursguminls luvngidufuiiduuure
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Juwnaeanudeudisgamgiviunais lunipgnaivnssy
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wuuwiusUlRangungfldguieunii (ETC) uas (CPO)
Tngnuinuantinisganiusid annisagideainusou
wazdisinseniizanas wse AawiwwInmsldfiusd
91908 2 viavineusiuduluanuwuy (combine cycle)
sULUUsngg Tnanduunasannuioundn wsenruseuasy
Aunzaufunsruaunsanudousneg duaduniseying
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