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ABSTRACT

One-dimensional transpiration cooling system in open-celled foam has been conducted experimentally and numerically to
investigate the heat transfer characteristics of combined convection and radiation. The Nickel —Chrome (Ni-Cr) open-cell
foam having porosity of 0.92 and pores per inch (PPI) of 8.5 was employed. The upper surface of porous plate was
heated by the heat flux of incoming radiation (qu r) varying from 0.97 - 16.59 kW/m® whereas air injection velocity (i u)
fed into the lower surface was varied from 0.364,1 - 1.274 m/s, and was then rearranged as Reynolds number (Re). For
the report of the results in the present study, two efficiencies including of temperature ( T]T) and conversion efficiency ( 1’]C)
were presented. The T| » increased rapidly with the air injection velocity (Re). It was then saturated and had a constant
value at Re higher than 30. For the result of T o it was decreased slightly with increasing of .., and u, (Re). The
numerical predictions also agreed with experimental data very well. 7
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LLazwmLLf‘fﬁlﬁ%uagﬂuqquﬁ%ﬂummL:ﬂusﬁmmauﬁamzi”lﬁ%m?i'ﬂuLLﬂaqmwuqquﬁ
5.4 UszAndammmsilasuulaanaaan

gﬂﬁ 6 LLamé‘w%wawaqmmL%’Jmmﬂﬁlwal,ﬁngizuu (Re) iivolFsznsanudoviifinadadiussansmmnns
WABUUaIWEINL(Conversion efficiency, . ) Favanadaanuaananzasiagwaulumsdsdandanudsmam anu
58U (Convective heat transfer) wé’fqmﬂﬁi'aqwgulé'@ﬂifumm%'aumﬂﬂﬁm%'ﬁ (Radiation) s Tagyhmsiunai
A58 Ni-Cr e T Wiy 1.213 wudhusd Re asiiasiu uden M. unulifimsuasuulamnuadild 3senananlaheme
duiiflewinaguaitessnsamufouiulifinademsgadundsnuanniagnu whsiuenuime (Re) T
il mafinsandichumis Re asitla ) aswuhm disduamausina q, gy iasnniagldsumdsn
annduRaiimaussed

msisuiiisuwamsnasssiumsding Tassmualinnwiduiunaildnamamuamaswuuiiaaama
adiarnans dugidydnsalndunaildnnmanasss wuhunliwesmsdnmniaesuy daandasiuiiuaded
udnannmsmnaiismnindniion Memauaidsduiunsdn, (Uil 5)
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6. ayluansidy

Nnnmsanmszuuszngamudautuuns e Uity Togl#Tagwumagasioniia Ni-Cr #Asien PPI uhiu 8.5
aqUuamsdnmnlddadaluil

1) Tﬂ'ﬂéﬁwmqqmw{]ﬁwmamumﬁ”ﬂ (Tf) UaZYBIUIN (TS) %Lﬁu%umwmmwﬁ'ﬂﬁmﬂuaﬂ (qm) LALNINON
anunmailvadngszuuniaonsdluad (Re)

2) laseaSamegauvigiions T wgeand T, ilasnniaguiuvdorasuiaiiudgaiusidanadou udrdsdamly
gadonuzuian8nsANN3au (Heat convection)

3) Useandmwideamunnd (n,) seiunTdiufiandiuaganailugn Re i 9 LLa:azszﬁwajmmﬁ ile Re > 30
UG M, wanaaEntion e q, BTt

4) Uszansmwmsilasuulasmasny (N TiwasunUasmua Re udaziiinzusthasuiamausina d,

5) HaMsAANLUUasIadiamansimale ﬁv»hgmmhwa*?';'lﬁmnmswﬂaamﬁmlﬁﬂﬁaﬂ G FYeYe)
Tinlnddsedy Sanamldhuuushassiiainsodun 1. war 1. ldsthaindaia

fnfnssadssnea

sowauwszainenaamaluladwuniuidldlinuaiuayulumsiaimideadeil uazanzdidsuunamue
yaun neidimg dudaded wmadnam fandy wesuan Ayl mednswed Fnam dndnmaain Smnss
wseanadeagmeluias fiamsidemswannlumaluladzasiaqwsy (Development in Technology of Porous
Materials Research Laboratory : DITO-Lab) nImIFnsIneEeIna angdmnssumansuazanagnssueans
winndamaluladnneadau dldhefuiayamanaasnnduauhlimiadsiisisgaludes
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