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Mathematical Modeling and the Design of Solar Parabolic Trough
v 1* A o a A1
ﬂi:ﬂﬂ‘]_l Qi'l(m%']'ﬁim RS BINNT ﬁﬁ&ll‘!q’lﬁad
AT AMINTTULATING ATAAINTTNAEAS WAINENAUINBATANFAS NIINNY
E-mail: fengpsw@ku.ac.th In3Awyi: 02-9428555 ¢ia 1803 In3ans: 02-5794576

unaaga

éh%'u%'d‘émdmﬁ@lzTLLumewﬂumL‘ﬂuqﬂmtﬁﬁﬁé’mwmwaagﬂiwﬁﬂﬁu‘ﬂmmumiﬂum
NINIZUAN ﬁi’@lqazﬁauumu‘%nmﬁaﬁmﬁwﬁazﬁammmﬁmﬁ’lﬂﬂsmﬁg@‘[ﬂﬁa Fefvaslnafildswiy
lunﬂigﬂfﬁ'uﬂmm”ammzﬁﬂ’ﬁmqmﬁﬂmmmadvl,‘vsaﬁﬁwé’amum’]ﬁaﬂﬂ"ﬁmu Taspfiganansznudans
Mnuwasniuiianeiaduuurwnilua fagwaodsznsdsznavlddonsaiouisdaisenfiad
ANMNLNBENVBILLUTIRBINTEUNITBIAa A MstemanuTaulinuvasina Rm_lmuqunavlﬂ
ﬂ’]iﬁﬂLﬂﬁﬁ]%i’lx‘lW'li’]IUﬂ’lLLﬂzﬂ’J’]&JL%’mN YNy aumsﬁiﬂumiaaﬂLLuumm@]ﬁmmzamﬁaﬂ’lisammwao
@Tﬁu%fa’z‘%ma 219@ ETLLUU*S’NW’]T]IUQ’]E]%J;I%E?J LLumJaaaumimgﬁufuazﬁmmeﬁusﬁauslumsl,lﬁawms 1%
nseilanuemyemeiuuuisaulamasluan LﬁaﬁmﬂﬂumﬁLmﬁzﬁmmmﬂﬁgﬂﬁaoﬁﬂﬁ
MInBaTuEIRENILAU I Ea e fiaduuusems lumaansarinidagnsusingludeiauuszasd
Uselamiluns@nimandadudrunann dr5ussiannefaduuumewnlusmifszes Indayintu 300
URBLNAT ANLD 1.52 LUAT 31WIN 3 %u vlﬁgﬂaammuua:ﬁqfﬂa%w%u Lﬁaﬂ@aaummmmmlumi
}I9ANNTOU Fl,fmsm‘;uﬁﬂmaamfw 3 Aavsiaui knuvagaygne Fodansly o @iﬁLL%ﬂdg@IWﬁ'ﬁmaa
ATUTIFN91RATUUL TN LUAY IINMINAsa UL UEATWLFILAA WUINTZULAINTRRTINRINUANY
sauldlaeiaie 4,180 Alaga lugremsnasey 5 T2 lag
ﬁ?ﬁ?ﬁ@: Solar parabolic trough, Hyperbolic function, Production of parabolic trough
Abstract

A parabolic trough solar concentrator is built from cylindrical parabolic sheet with a curved
surface shape. There is a surface used to reflect sunlight to the focal point. Working fluid is circulated at
this focal point and used for absorbing heat energy. The performance of parabolic trough depends on
many factors such as the reflection of sun beam, the tracking accuracy of sun moving path, heat transfer
to working fluid, control and drives mechanism, wind speed, etc. A derivative equation used to design the
dimension of parabolic trough is complex and not convenient to solve. This research work proposed the
analysis using Hyperbolic function to determine the sizing. This calculation method enables the precise
production of parabolic trough. This will also provide benefit when mass production is required for solar
power plant. Three parabolic troughs with 300 mm focus length and 1.52 meter long were designed and
built to test for the heat absorbing capacity. Vacuum tube installed at focal point is used to absorb heat
and water flow inside the tube is circulated at 3 LPM. The result shows that the system can generate
heat energy up to 4,180 kJ during 5 hr operating time.

Keywords: Solar parabolic trough, Hyperbolic function, Production of parabolic trough
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1 Parabola Length (L) 1520 mm
2 Parabola aperture (W) 1200 mm
3 Focal distance (f) 300 mm
4 Thickness (mean value) 3 mm

5 Aperture area (A,) 2.09 m2
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