5ﬁﬂrﬂ‘§0ﬂ’1§ MRG5080185
%a‘[ﬂ‘i\‘lﬂ’li NMILNNRNIIOUSANION UIG%@’N&J%&%LL&z&I’Ja"UQG

A d' v a = d?
LAIDILANLUR yu@mmammunam@mﬂumaza@mw%u

A o aw ¢ a o £
BaKNIY LTI NIVELNNG
Fadan1U% URINNRLY T
E-mail Address worapiro@yahoo.com, worapiro@buu.ac.th

szazallasen1s 21

UnAAga

luwinudde leriauadsaiul9nansnne (Finite Circular Fin Method, FCFM)
ARTUILA TR NHISLANIZATON LA UANNTOULAZNIAUDIAIDILANLL RuUAINTAY
1 a a d? a | g: d?’ a = 1 a 6
wuvuriadaaIulunzinindunnivuanazaziwindonu1egIn lun1aaIney
A A o ' & ' = ' = pg ' &
iww3nsuandsuauTauazgnudsaaniudimiang lagswan 9 azgnuiseaniiu 3
. v o A ' & a ' = ' & a ' = '
NAUEIBNK A FIULAN qwagiumauﬂm FIWLAN qwaglumauﬂmmomu R
&IWLAN e]ﬁag'lum';mﬁa INHANINARDY WU ANBILANIZNMIEN8lanAUTDUILAS
|§ 1 d‘f s s 6 dl £% 1 dl' d' £ 1 1
maaﬂwuagnumwmuamwmmaammﬂmmgmiaaLLamﬂaﬂummau weatnd s
AAN NANTENUBBIANNTUTNWNTNTdaanemzianiznsinslanuliaazdngiausa
a ~ = o ' A A ' g A ' ' '
mmmaaLLamﬂawmwmauaglum’;zmmmnmamu #ANING LUATINNITLHRING
1 1 a a e 1 v IJ g 1
ASUTAININNIN 2.5 FARLUAT ANHHLANIZNIToNYlanaNuTawaz lUAUNUTZE KN
32RI9ATY ueLllaTTuznITEniInIuiiAIanad AnEuMslaNIzMItIelauNInITAaad
o { ¥ o« o ' a £ o ' o '
LANUB UL AN NTUFUANTUIDNIANANLANYY DATIFIUYDIANHIZLANIZANTONL Lot
AT AUADANHIHLLANIZATONL LA UUIAIZRANTENING 0.6-1.2 AN NI
U o > Qs o Q o Q 1 v & 1
1L AW IR VN BT SR TN IR NS SLANIZANTEN S LaUANUTAULAZNIN TINUIN
AMIULATILANLURIUANUTOULULYaAAATULTHUTHL RVFNNWTRIRTUINHHSLANIE
mm”lﬂIaum’mi?aummmﬁwmmTa%la 93.45% a;li malusieanuianaia badiin
10% &1AIUNEARRNTNNINNQ LLa:mmsnﬁﬁmﬂiaHa 91.51% agjmﬂsl,mhamm
AAWANALILAY 10% F1RTUANIZABRNTNUIIRIW LASRNTUN BT FIRTL AN TSR
mm’wUIaumammmﬁ'}mwﬁaga 93.45% agjinmsl,umaﬂ'smﬁ@wamvlaiLﬁu 15%
FRSUNIEARRNTaNNInIQ wazauIIaiIwIeTayai1wIn 87.26% ag’maﬂ,u
FIIANMVAANAIN LAY 15% FIRTUNEAWANTHNUNEIN & rTULeIaIuantlaon
ANMNTORULUYIAAAATUNT AN LTI WA RN RRFUNWTEINTUAN B LANIZANIONY Lot

mw%”aummmﬁﬁmU*ﬂ”a;&af{hmu 95.63% E’J%iﬂﬂﬂl%”ﬁ’)dﬂ’)’]llﬁ@Wﬁ']@vL&jLﬁ% 15%



fl

mﬁé’uﬁ'ufa%m%’u5ﬂwm:mw1:m§dwiaumammm'ﬁwmﬂﬁa;&af{hmu 95.14%
agimﬂuﬁaammﬁ@wm@"l&iLﬁu 20% WRLRRFUNWTFIRTUOAITIEINYDINNHIALLANE
msmﬂaumm‘i”amiaé'ﬂwmzmwwzmsn’wsﬂaumammsnﬁﬂmﬂﬁagaéwmu 94.68%

ag’nwﬂu‘*ﬁmﬂmuﬁ@wawmvlmﬁu 20%

AIE1AT : LATILANLLREUANUTIRULLLaLAZATL, SNEMIaNIzNIalanaNTol

) ANHHSLANIZNITEN UIE]%&J’JQ, DAL IINANEING



Project Code MRG5080185
Project Title Improvement of Heat and Mass Transfer Performances of

Fin-and-Tube Heat Exchangers under Dehumidifying Conditions

Investigator Worachest Pirompugd
Institute Burapha University
E-mail Address worapiro@yahoo.com, worapiro@buu.ac.th
Project Period 2 years
ABSTRACT

The present study proposes the finite circular fin method for analyzing the heat
and mass transfer characteristics of plain fin-and-tube heat exchangers and wavy
fin-and-tube heat exchangers under fully and partially wet surface conditions.
The analysis is carried out by dividing the fin-and-tube heat exchanger into many
tiny segments. The tiny segments can be analyzed based on surface conditions,
i.e. fully wet, fully dry and partially wet surface conditions. From the experimental
results, it is found that the heat and mass transfer characteristics are insensitive to the
inlet relative humidity but the effect of relative humidity on mass transfer characteristic
become more pronounced when the partially wet surface condition takes place.
The heat transfer characteristic is independent of the fin spacing. Effect of fin spacing
on mass transfer characteristic is small when fin spacing is larger than 2.5 mm.
However, at smaller fin spacing, the mass transfer characteristic slightly decreases
when the relative humidity increases. The ratios of h ,/h; C . are in the range of
0.6-1.2. Correlations are proposed to describe the heat and mass transfer
characteristics. For plain fin-and-tube heat exchangers, the correlation for N = 1 can
describe 93.45% of j, for fully wet conditions within +10% and 91.51% of j, for partially
wet conditions within £10% and for N > 1, it can correlate 93.45% of j for fully wet
conditions within +15% and 87.26% of j  for partially wet conditions within +15%.
For wavy fin-and-tube heat exchangers, these correlations can describe 95.63% of the

heat transfer characteristic within 15% and 95.14% of the mass transfer characteristic



within 20%. Correspondingly, 94.68% of the ratios of h.,/h, C . are predicted by the

a

proposed correlation within 20%.
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