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anuoudniulsandallin  wuuTewnnluinuwa 10 kKW
lagldinfauns NaCl Hudnans ﬁi’mﬂi:aoﬁlﬁaaammu
LAZAIWIBAITHZRUNAIITWANTOBULUFUNEVDIAINATI
NaCl luwsauzvasuds lasfinnseanuuuitaelizaaadasnu
kKW  szuu

REAUWAIIIBUIZNOUAIY NIFLABLARNIINIZLONYUIALF WA

lsandalWiussaindoiiarsninludnawa 10
quﬁnma 24 Cm gy 120 €M ﬂ’lill%lliiﬁg NaCl d3um
150 Kg uasfivievwaidurituguidngns 1.27  Cm sunaneds
muluriafvadnad thermia oil  1u HTF wsuidudinand
dnomanuiauny NaCl ludiasauwasinn wazaul1Ines
wasulAlssnda Wi e lasudensdinweanidu 2 asu de
@oufl 1 MIFzENNSINU(charging) HTF naiusuanufouan
w3asrnanuiauune 3 KWy, uszdhamanufauldiu NaCl
URSEZENNSINU Aa%A 2 ANHIMIGNEMWE9L (discharging)
HTE Tradusuainuenanaigzaunwasnuwazansmlinuluaa
KW wan1sansiwudn annsdnwisnIaeas

kg /s 1giaan 130 wfi

2u19 10
wasnuwuit HTF lwaludas 0.1
dmivangunnil 27 “C 1w 250 C  uaziiledisinanuion

wnulnaaauia 10 kW azldiaan 70

250 ‘C w100 °C.

WA qm%ﬂﬁﬂﬂmmn

Abstract
Studying Mathematical model determine of the thermal

energy storage system for parabolic trough power plant

10kW by the salt media aimed to estimate the storage thermal

energy of a solid phase of NaCl in sensible storage. The model

was designed to conform with parabolic trough power plant
10kW .The thermal energy storage system consisted  of
stainless steel cylindrical tank, diameter 24 CMand 120 CM

high within a tube containing HTF size 1.27 diameter through the
the surface of the

kg and

center tank. Between the HTF pipes and
cylinder surface tank contain NaCl medium, 150
HTF direct contacted with the medium. The HTF was Thermia oil
. Heat exchanger between HTF and NaCl used the pump to
the flow of heat and heat transfer within the tank. This experiment
was divided into two sections. The first section: Charging;The
heater 3 KW was used to heat the HTF. The HTF transferred
heat to NaCl and stored energy in it. The second section :
Discharging; The HTF passed through the pipe inside the
storage tank and received heat to transfer to load;10 KW .
Calculations showed that the HTF flowed rate of 0.1 kg /S time
130 minutes for the storage energy from the temperature 27

‘Cto 250 °C and the heat transfered to the load size 10

ENETT6-1186

1/5



KW that took 70 minutes, temperature decreased from 250

°Cto 100 °C.
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lunsfinsflazinsmsszaunasauanuiougmng
lagld NaCl Hudinane wuuanusauauia( sensible storage)
Tusnuzasuds Ngawmpliagazning 100 - 250 °C dwils

naanszu ihawa 10 kKW
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HTF pipe

HTF pipe

P = o
Eﬂ'ﬂ 2 LRANITUUANBINIIRSRHUNRIIY

lu1aal5:NaudIENTINTEUONTOUVBIDIALFNNAIIIUIUNA
Lﬁumuguﬁﬂma 24 CMg$ 120 CM wazvia HTF awIaLEHWA1L
gjmﬁﬂmo 0.0127 m izmwviaﬁv'oaawﬁﬁ; NaCl d3u1mw 150
kg
0.85x10% J/kgK Sawrmdulouiinu 2

MIFYLFIAINTOU OIUATYIarinaneg N AUNWILKL

AnunuILsL 2160 kg /m?® ANAMNTIUT N

cm Hunsilaans

2707 kg/m? ANIANTIUTUNIE 897 kg/m® uaz HTF
\Huihdudae sz Thermia oil # amngll 250 “C dranwms
ihanudau 1w 0.118W /m-k anunwiusiu 714.11 kg /m3
AN NNTau 2715425 J/kgK dnanuniialawidia
winfiy 8.54x1077 m?/s waz drainuniianata 1vinny
0.00061 M?/s uaz Pr=14

mItnamanuiaulauns charging 1% HTF Juanuseu
auwa 3 kKW
RERUWAIINU WALNNT discharging 1A HTF  Suanuiauannnd

MNAFTNANUTON (Heater) waztnamn AL

graunasnuuazansnliniulnaeauia 10 KW nsluainwes

HTF SULaLTNamMWAINwIEIN(pump)
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Fuwasauanuen waz aromenueulinulnaariuvadlna
HTF ﬁaLLa:vlajﬁﬂmsgtyL%ﬂwé’dmuﬁﬁma
Charge mode

Suanlivaslne HTF ﬁqm%gﬁ 27 °C 'lnaluviafidan
mylnadountasdnain 01,051,415 uaz2 kg/s lnaru
heater 3 KW tilasuanuianuazdnsmanuianlwivdinans
NaCl ayj"l,uﬁ'ﬂwmm%aumn HTF fifaviedamannwiarie
IWnudnans ﬁ]uqnmgﬁmaaﬁ'wiawhﬁ'uqm%nﬁﬁmﬂuﬁ'&a:au
WEIULN WA 250 °C WHRYATULN ANMURNAUTIEW I8N

Ternperaure of storage tank
300

Ternperature(C)

i} L L L L

L L L L L )
a0 100 120 140 160 180 200
Timeiminute)

midwmmw‘i’auﬁ'uQmﬂqﬁluﬁdazawwﬁadwu LLﬁm"L@Té’dgﬂﬁ 3
3N 3 LLamqmﬁgmuﬁ'ﬂa:auwé’ammﬁalﬁmm‘{au3 kw

Discharge mode

984 1%aan HTF ﬁqm%qﬁ 27°C naluriafidannmsina
Wapuulasnan 0.1,051,15 uaz2 Kg/S  Sunwdsauany
Fauan anasludsazrunssnuLaziamnlinulnaaawia 10
KW uaz HTF  azlnaautitasuanusanuazinomliivlnaaly
soutalUSen 9 auns:ﬁ"aﬁqquﬁqumﬁqﬁﬁaa NAAWTLEAS
MITBNANNTBUINNDIREENNEIINY WAL HTF LLﬁﬂGﬁdEﬂ“ﬁ 4

ANuFNRUTIzR g INaaaIiLnM
Temperaure of Discharge storage tank

300+
250

20+

160+

Ternperature(C)

100+

a0

—

L L L L L i
80 100 120 140 160 180 200
Time(minute)

3U7 4 usasgunpiiaasaludsazaunasnuliiulvae 10 kW

B.S
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anufaududazas NaCl diunm 150 kg ludsegfidiow
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HTF  Suusztnomenafoudiuianarsdouaniddouanuion
3¥WI962n819AY HTF wuidedasinislnavas HTF
01,051,15 uaz2 Kg /S Suanuiousin heater uaznoin
IWnusazaunasualdiog 130 wifl lunsazaunasanudl

°C uaz Wansdamnnd

gm%gﬁlﬁu’fumn 27 °C ilw 250 )R
980 250 “C HTF Juanwiautonlinulnaadindanmslng
g 9 wodr aldiam 70 il gamplilutiiasaunasnuanag
R 100 “C uazaammsad16s 9 finadormmuaniaon
wasuitasun warduAndsumdinazUSunmaanarluds
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