JsansumdnendeAsuAsunsdlsau (anundnenmaasiainAlulag) UA 6 aluR 12 nsnmAu - suonau 2557

nsuaalwinlagszuumasiulwldliawms
ELECTRICITY GENERATING BY THERMOPHOTOVOLTAIC SYSTEM

wt guazaiy

Manon Sooklamai*

ﬂ'lﬂ’?‘ﬁ’lﬂ??[’l@@)ﬂ ﬂgﬂdﬂﬂ ﬂmmgﬁm@fgwmVmﬁmm:mm Zu [NEI'
umIngasinalulaiwizaoninaisuys
Department of Mechanical Technology Education, Faculty of Industrial Education and Technology

King Mongkut’s University of Technology Thonburi, Thailand.

*Corresponding author, E-mail: manon.san@kmutt.ac.th

unAmta

uwmmf:l,ﬂuﬂ'miwLaua'é'nﬁﬁamﬂhiaﬁlumsw'ﬁmMﬂﬂ@mlﬁ‘?a@ﬁaﬁ’sﬁwﬂﬁl,mu
Fa9319nssndndudrildsundsnsssanudaudunssswliin Saseniulasnallsn
szuurdaliiuuunasTalwldhamalasldndnfmannisinuuszasdsznouingu
28955 UUUa IR Usznanang mafldviimsansnaseslud ﬁﬁaag’lu‘*ﬁumaammmaa
ludesiss waemindandudaimuelunminnefduszaanndiniiasaninmlasnuvesszuyld
Muldfnaen adan wasdainnavesszuunia Wi uuumalaTwldhamail mswam
miﬁ'muumaﬂﬂﬂeﬂ’mmqivl,‘ﬂ‘ﬂizqnm‘i’ﬁua:ﬁﬂmaluﬂﬁﬁnwﬁﬁ’ﬂLﬁmﬁuﬂs:'ﬁw%mw
1umsL'ﬂ§§wgﬂwﬁamwaas:wwﬁm%ﬁwLLUUL‘ﬂaﬂuiﬂi@ﬂmmsﬂﬁmuw:awﬁunwsﬁw"lﬂl%&wu

[

maan: mandalWihlseiniam  Ssfanudauszuumaslulwldhamas

Abstract

This paper presents an alternative method in electricity generation by using semiconductor
material which has low band gap energy to convert radiant heat energy into electric energy;
it is known-well as thermophotovoltaicoower generation system. The paper is summarizing
explained about principle of system operation and its basic components, also the further
components that some of them are already done, some of them are in progress in laboratory,
and some of them are just in theory aspect that it would help to improve the overall system
efficiency, the advantages, disadvantages and limits of the thermophotovoltaic system, new
developments in thermophotovoltaic technology and their applications, also the suitable research
direction on improving the energy conversion efficiency of the thermophotovoltaic system with

suitable application.
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‘ﬁm: Bitnar, B.; Mayor, J. C.; Durisch, W.; Meyer, A.; Palfinger, G.; Roth, F.; & Sigg
H. (2003). Record Electricity-to-Gas Power Efficiency of a Silicon Solar Cell Based TPV
System. Conference on Thermophotovoltaic Generation of Electricity. AIP Conference Proceedings.
653: 18-28.
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TPV Operating
Design Characteristics Performance
system Conditions
50 W Butane fuel, no recuperator, Si cell Phiermal 2 KW Poutput 479 W
Prototype Yb,0,; mantle emitter, Glass with Tomiter 1735 K Pensity 0-1 W/cm2
[17] Gold coating mirrors, Teen 23°C Npurner 30%
Tap water cooling (14°C) Nrpy 2.4%
Midnight Propane fuel, no recuperator, CHP Permal 7-3 KW Poyput 100 W
Sun GaSb Cells, SiC emitter, Tomiter 1470 K Pgensity 0-4 Wiem®
[18] Dielectric filter Teen 75°C Nrpy 2.0%
150 W Propane fuel, Low Nox radiant tube burner, Pierma 12 KW Pouput 1.5 KW*
Residential tube-in-tube recuperator, GaSb cells, Tomiter 1520 K Pdensity 1 W/cm2*
TPV CHP dielectric filter on a outer quartz glass tube, Teen 50°C & recuperator 0-75
[19, 20] Inert atmosphere between SiC and Nspectral 15%
glass tube Nrpy 10.8%
5 kW Tube placed in a furnace Piermar 200 KW Whole system not tested
generator Emitter surrounds cells array Tomiter 1430 K Pgensity 0-76 Wiem”
tube GaSb cells, Al,O, tube coated with ARW Npurner 19%
[21] foil, Dielectric filter
Portable Diesel fuel, recuperator, GaSb cells, Pierma 3130 W Pouput 185 W
Diesel SiC emitter, infrared FSS band-pass filter, Tomiter 1470 K Pgensity 0-85 Wiem”
TPV system  Double wall evacuated quartz tube between e recuperator, 0.61
[22] emitter and cells, Reflecting gold coating Npurner 63%
Noptical 88%
Npy 5.9%
Low Natural gas fuel, partial heat recovering Pihermar 6-9 KW Pouput 160 W
Band-gap InGaAs cells (0.53 eV), SiC emitter Temiter 1190 K Pgensity 0-54 Wiem”
cell system Optical short-pass filter Nourner 26%
[23] Nspectral 42%
Mrpy 2.3%"
Fraunhofer Metane fuel, partial heat recovering Pierma 1.8 KW Pgensity 0-2 Wiem®
ISE GaSb cells, SiSiC tube coated with tungsten T e 1470 K Npurner 60%
prototype Reflecting titanium shield, Teer 50°C Nrpy 1.7%+
[24] inert argon atmosphere




JNsasumdNeNdaAsunsuNsdlscy (enundnenmaasiainalulad) UR 6 auuR 12 nsnOQAY - sudAy 2557

n1sweiussuumas luldlalaawny
Tuﬂaqﬁ'u (Present Developments of
Thermophotovoltaic Systems)
Tugrawmedani ssuumaslulnlalame
lasuanuanlanaziinnsdnslugduoy
28901397809 BN L udwauen uedl
msa%”’mﬁamaam’%aamaLﬁugmmu"szmﬂ
wnagslsfiany anunensNvesinIseies
wawszuunes lwlWldahamaldiidnoanw
‘lummﬁm"lvdﬁwﬁﬁdﬁay;mha@imﬁm laidnay
Wunswam liarszuuiesiianuaunsale
m3dsunsriawialwauisonaanssus
Indnldinanzaniuanudainivasglnaal
NUHON VMELALINKIZTVUALNITIANTT
msldnasmlimdeanuioud lisansaldom
"I,@Tﬁamﬁqﬂﬁm [25] WI0anga AMEAILIN
3 sao1UwIdpveddand leduwn The Institute
of Materials for Electronics and Magnetism
(IMEM), The Engineering Department In Ferrara
(ENDIF) waz DIEM-Department of Mechanical

Engineering, University of Bologna lednm3ae
LAz IS UL Thermophotovoltaic Organic
Rankine Cycle Integrated System (TORCIS)
J [~ a L 1 1 v
FaDuIzUUNRaNaINUIINTzAIamn T Ly W e
Taawnes (Thermophotovoltaic) wazigans
ws9Aug178wN3d (Organic Rankine Cycle)
wanda bWl laglsinaslulwladlansisas
suauTenannsin b uazlransvinen
Ml uanUsznauduwnIdnanatuLiNanaa b
o A A ' ' o &
mwmau‘nmaa'«a:mnm"lﬂmqﬂmmuaﬂ
A o A A a Aeda A o
wWasuanuTaudiliasdunidniyaiaead,
Wuan3vinaulunisidfounassuainuion
o o A & &
v unwsdsunalunistuiafanines by
WanBanaswWideld SsnmAenh
VINOB V0991w ITHAINN 1IN TITTULY
mmsﬂﬁﬂs:%w%mwL%ammi”auvl@”g{aﬁa
91% LLa:ﬂi:%ﬂ‘ﬁmwmavlw“?hﬁgaﬂdw 6.6%
A = A A A o A A
GmLﬂuﬂi:ammwmaumagom@m WHBATW
29932 UUAINAN balaas Liaanmwd 7 [26]

Exhaust
Combustion
products (o the
stack

Hot water
Thermal OUTLET

Combustor/Emitter

Filter
/

ELECTRICAL
ENERGY
—

| ELECTRICAL
i ENERGY

F1 Combustion
A2 Products
HXA
FoEL A

Inlet
AR

By-pass ~
COND
Hot water
INLET

PV colis
COOLING
CIRCUIT

AN 7 unuwssszuuRaanasuInszniamaslulwldhamuss 3gansusefumsBunas

fian: Andrea, D.P.; Claudio, F.; Francesco, M.; Mirko, M.; & Michele, P. (2012). Integration
between a thermophotovoltaic generator and an Organic Rankine Cycle. Applied Energy. 97:
695-703.
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(Applications of Thermophotovoltaics)

- szuunaalWiuuulidanasds
(Off-Grid Generation System)
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(Grid-Connected Generation System)

ﬁ%'m%'umiwﬁ@]"lwﬂ’]ﬁaunﬁgjmda

AMULUKIBLATAINNA BLTBIVBINITHE®
Dwasindny ulsdlwihenag dawduiludes
fszuunaalningrses Beszuunaalniigls
wasnwussanfiadealoasas (Solar Farm)
B9f 8913 UULES NN BN B TEAULAZAINA
gansnlunndalnih asnszduanudy
2DINAINULFID AN T IULARZIULATUARZIIAN
‘fumgwﬂﬂmmmmuqﬂﬁ FITHLRITUL
wmaslulldhamaiaduszuunaalWinis
fvnaulouazmunzauiiuognabenasldiiu
seuundalndnasuluszuundalidaaae

WRINBUFIANNad [28]

- JTUUHAANAINWIIN (Cogeneration
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(Electric Vehicle Generator System)
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