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Heat Transfer and pressure drop of water inside heat exchanger inserted with copper foam
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Souunsntagnsunosuns vieuanideuaudoudvdsuildlunmaasadurieaunuaa 1 1/4 12 Tasgnin
soglunurueu Jannuneunsiiianunu 0.933 Iignldlunsmeassil gamgiinesindumiiy 20 °C
Snmnislmaveniniifu 2-6 LPM visgnituseusiedavinauieunazaiuaundndaudourindy 12.8
kKW/m? - 19.2 kW/m’ wan1snaaesnuintsiudnsmsivavesinfinalirdudsyandnisanudounay
Arudugdeiiauiuiu dndanufouitudsalidulsraninimnanufeudanfistuusinanseusenn
mnufugadetiosinn fiaviaidavesndsuaniudsuauisuluuvieSsuunsneeaianosunsiiaigenin
irSpsuanidsumuieuluuvioliou 1.7 -3.8 Wi
Aman: eeaaniUdsumnuounuuvie; duustdvimsmenuiey; mafiuanuaansansmemanuiey

Abstract

This paper studied the heat transfer and the pressure drop of water inside the heat exchangers
inserted with copper foam. The square stainless tube which was arranged in horizontal was 1 1/4 inch.
The copper foam with porosity of 0.933 was used in this study. Cold water flow inside the tube with
temperature of 20 °C and volume flow rate between 2-6 LPM. Stainless tube was wrapped around by
heater and controlled at heat flux between 12.8 kW/m? - 19.2 kW/m?. The results showed that increasing
the water flow rate resulted in an enhancement of heat transfer coefficient and pressure drop. The
increase of heat flux led to an enhancement of heat transfer coefficient but it showed slight effect on
the pressure drop. Nusselt number of smooth tube inserted with copper foam was higher than that
from smooth tube heat exchangers about 1.7 -3.8 times.
Keywords: Tube heat exchangers; Heat transfer coefficient; Heat transfer enhancement
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Aeadosdunisiunaniutanniuegtne Dyga and
Ptaczek [1] lafAn®In15a1emaIIuoukasaINsiu
andelunisivavesonimuasthiudesmansiva
Atuazlifunsnsisainaitie wildna1iiinig
uwnsndgaInmEasaLLduUsEAVSsEm
anufouiigumgiivesialiniuieus wdsildsu
nnsn1sTFussgaInnnefintu 40% Gakwad
and Mali [2] AnwianssausiBannuiounediaios
wandsuanudounuuviedou (double pipe heat
exchangen) Tngviauanidsuainufeuduieseu
wagyiafiunsnsnsainda arndagnuszivglaeld
2IANBILAIVUIALEUEAUENATS 0.2 mm TIuTOU
wnwwan sinsnageunielianznisivasiuiey
Tnedutszansnsdemanudouiiviu 9 - 11 %
dlewSeuiisufurieiSeu Chumpia and Hooman
[3] naaaunisatelouniuieu Usedniainnis
MIULAZAUAUANEIVBIDINALRaN U TAN WU
aqiliilyy \pauaniUdsuauieuiivaaouindeg
Tunurusunisluglusdaniimuiienniasening
0.5 - 5 m/ s LWINUIMSFLAITUITETanNTY
annsafiudieimainuoulvigstu Mancn et al,
[ahiauemduUsansnmsmemaudouluszing
n1sluaveserniaduiaansuegiion vi1nns
naaeuURNgndaduioud 25.0, 32.5 uaz 40.0
kW/m? Hannsnnassvesdudszansnisaemnay
FaugnilSeuifiguiuuuudnaemeadamansnudn
foyananaassiamualirideuuu 17.7% Mancin
et al. [5] Anwinisanemanufou wazaufui
analusenInenIslvaveInINIARIUTANNIUNB LAY
AMUNTUVDITAAIAITENING 0.905- 0.934 BRIINTT
Inadeuiavesormaiildegluraesening 0.006 -
0.012 kg/s HAN1SNARDINUINTAANTU Cu-10-9.5
wnngdimiunisseuteadnuieulugunyel
Blannseafing Sertkaya et al.[6] lanagaun1saewm
ANUTaUTDITARNIUNDILAY waveaiilley YuIn
voe¥anNIUAD 200 x 200x 100 mm lag@Anwiuay
Wisuiiguusgansnmuazanudugaideiieuiu
AT Han IeaesnUInTaanguegiiileudiawm
AuseulaAndniannunesuns Targui and
Kahalerras [7] @nw1L8962189903n15 b aLaEN1S
somanuieunsluiiesuaniudsuninuiourie
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gj@ﬁmamfﬂmﬂwiaLLaﬂLU?iaumm%fauﬁLLmﬂ
agdagnu ilalaenisasnagngunsaivnaodns
wandluzuil 1 Geusznaudiedeiini (water tank)
U 40 Ans Famelufinsindenosdifurun 3.5
KW wazdaviaudousuin 1500 W iilevineiii
unuguvnivesiiliaed deutignlnadeusin
fainlngldduusaniomiguinarsouin 1/2 HP
Kuduazlsmfmes (2 - 20 LPM) wiloususns
nslualsusinasveailfldmuitiunuasdie
deludviananiUasuaudouiiiefuaudouneu
Twanduandedaindnads dofinnsanveuanaen
aufeuildiduroawnuaadindenvuin 32x32
mm 877 0.5 m AMNMU 1.5 mm (3U71 2) nely
viounsneeTaamsunosuasfisinnuwgy (porosity)
WU 0.933 warildruaudesinresezuieia
(pore per inch, PPI) winiiu 30 Taevislasuainuiou
nEANEEULUULEY 2,000 W Ssanunsaudu
gnsnsaemanuieulalagldyausuwsenulni
(variac transformer) AnuuBNYANAFBUVNAILAUIY
fumnufeuiiieannisgapdoninudou Tunsmaaey
IAvdudinargaungiilagldmesludula (T-type
thermocouple) mmé’uqiyLﬁaﬁumﬂhﬁdmamuﬁa
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- GALAVHELTS (Nu)

Nu=hD, |k 3)
e D e \Wurhuaudnaislansadindvasvia (m)
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