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USinaish aussauzveseiosLaniUdsuanuieu CPHE Ssldun st?m%m‘wLﬁ?mmm%@uuazﬂixam%wasﬁu@E“J
fuvianesuys Tnesifudsiiddny fe smsndournuieu sUsuumMslue uazvinavesagmsy WaaNNNg
nAaesnUI IaTesnanidasuninuieuiiinussansamdannuieunazussavsnaidoutnegs laoilgeqn
Wiy 89.61% wag 0.9961 Muddy tesannagniuiiegnislugunsaitaniddsuauioudiodaasy
fsAvsnmsmanudouneuenngurieth Sniailulededufanismuiiuananusuianaeiuveam
dnne Tasvuntagwsuivanzaude 15 Sadwns nMawnludiuuuuns (Non-premixed flame) TuszavEnm
wazUsyavnaganinsilwsivuusauniey (Premixed flame) wagiinsuanyaey CO wag NO, agluzsil
131 535 waz 174 ppm fian1zUs1aneInIadIuiu audiu naentiesnsinistou 5 81 20 Alatnd
uay 5 89 11 Alatad vesdomAsimuoadifuasiomaamanituing augid

Aan: nssakaniUdsuanudeuiifininiviiy; nsssanUdsuaudeuaangy; nswnlndidemdanad
Tnglyildnsasd; wmniagngu; nslnduuutaiee

Abstract

This research is a development of an enhanced heat transfer condensing porous heat exchanger
(CPHE) which is integrated with a Porous medium burner (PB). The heat exchanger is filled up with the
inert alumina balls which are used as the porous medium in order to enhance heat transfer rate.
Convective heat transfer coefficient on the tube exterior (h,) is increased and all three modes of heat
transfer, including conduction, convection, and radiation, occur simultaneously. The PB can be operated
by supplying of both gaseous fuel and liquid fuel with low emission of CO and NO,. Performances of
the CPHE in terms of thermal efficiency and effectiveness are influenced by the many key parameters,

such as firing rate, premixed or non-premixed combustion modes, and diameter of the alumina ball.
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The experimental results show that, the CPHE has high thermal efficiency and high effectiveness with

the maximum values of 89.61% and 0.9961, respectively. Condensation of the vapor in exhaust gas is

achieved. Using of 15 mm diameter of alumina ball yields the best performance and the operation in

non-premixed flame mode gives higher thermal efficiency and higher effectiveness than those of the

premixed flame mode. The emission of CO and NOy are lower than 535 ppm and 173 ppm at 0% air

excess, respectively, entire the operating range of 5 to 20 kW and 5 to 11 kW of LPG and Kerosene,

respectively.

Keywords: Condensing heat exchanger, condensing porous heat exchanger, porous medium bumer,

liquid combustion without spray, low NOx combustion.
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Sadaus 600 f9 1,700 c wazAIUAAIALAAOY +
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Type N 373U 10 90 (Tg 819 Tis5,Tairin AT Toreheat
fasanielu CPHE Aussguiadiu aluminum oxide
el (3U7 3) lumsveassazyinisid3euiiey
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g1y Effectiveness, € Ao dNdIUYBITATINITANUN
AUTOUNLANTUIT (Qacria) ADORTINITANLNAINY
fougagadulule (One) Beanunsouanslugy

¥
=1

aunshanatl
_ Qactual _ Ch (T;” _T}’:") (21)

Qmax Cmin (]-}’ll - Tct)

108 €y = myCpp A0 INTIANUIANIUTOUVBIYDY
na%ou Con A SATIANITANLTOUAEA
222UsgdnEn Wig9iA198591 (Thermal
efficiency)
Usgansammidsanuiouldlunisusveni
aussauzveITINNTansdanuansalunis
demnanudeuludigunsaiuanivasunnnudou 3
Iumuﬁ'«ﬁ’aﬁamamaaﬂuﬂugﬂﬂssam%@amm?@u
Ines2u (total thermal efficiency, M) el

Thotar = nup + Mibe + Miow (22)

Mot = Qup exp Qtube,exp + Qlow,exp (2 3)
FR FR FR

108 77.p, Mo PO UTEANSAIMTIAUTBUVRIQUN T
WaNUAEUAILSOUAIUUNLAZ AL NLE T Tve
Ao UsrAnBamidsamideugunsnitaniudeuaiiy
Sounquvie
e

B =B ion T | (2.9)

Q’“be:ﬂf’ , Cp tupe (Ttube,out - It'ube,in) (2.8)
Qimr,erp m Cp T5ip (];mr,out = Z‘mr,i’n) (26)

PNAUNST (2.8), (2.5) uaw(2.6) ArUSINaAINLS e
INNINABBIALMIATNLAIINNAAUYDIBATINT YA
\Banaveai (my,) Araugousinzvesi (G)
LLazmaoﬁquwQﬁﬁanﬁu%’wLLamfwaaﬂsuaqquﬂiﬂi
wandsuanufoudiaula (duvu nduvie wie

d7ua19) waz FR AaAonsinswnlvsivsesnsiteu
W@eLwas (firing rate)
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3.2 BNSNAVDITLEE Xop ADANTIOAULVRILATDA
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4. d3Una

eSS s anUasuauten
ﬁﬁﬂﬁﬂ?ULLﬂﬂ%W’fﬁﬂW?u (Condensing Porous
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ANTTOUSWUIN
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4.3 W1 PB @nunsavheusuiulaniunies
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Laboratory, CERL) un13angrdewnalulagnszasu
vna1suys laelasunisaduayuyuideain
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