mssrasemsmalauanudoumaluvansriinnandiy

TagszDe s W udiedniua

o

Wgadun Wuide

r . }
MARBIANANETI 103
S - - : ﬁ Y ,
# Unnoy ‘m@;ngwhzh 3 o
wooa ?‘7 &L ° 55
T V) i icocnontessssasenrerrensrrsrareae s tissiei

ALNsinw

3B 1IANINTINATOING AULIAINIINMTANS

UHIINIUNA U U I ITUINANTEUAS

S



° [ ] ° =]
nssmosmsmelouanuioumeluvaneriianugu

Taoszdon s 1 ludedmud

a

WeANIUG WS sy

AVIFIFINITUINTOINA AUSIAINTSUAIARS

NN LN 1u Tads 1wuananszuns



fo : WTUIUA WISyde

509 . My$meamsmuTouanudeunielusanemanuiy
Taoszdonds I ludedmud

CANAEE R . Smnssunteina

UNAAYD

@ 1 ° q ] t o ' o a o
Tasn2 Tl veansiianuby mu"lﬁngnn“l%'mmmmmwmﬂuqﬂnsiu“lums
o o 3 d' 9 a a d' 9 e
angaungll auiulunsesnuuuield lddszdnsnmlumsuan/douanuiound 151nas
¥
J 1 o a 1 A ° 7Y
dauimsarnlouanuioumeluvanevanuitwdeney Ms3dstivelauomsiuiugs
ar s ac ¢ a ¢ A 1 a o () t o o
duav Tagseifionds W ludiediuua omAguugll o dAumisa1sgueIvariemauey
A o Y ar n’: 9 d o o o -
dievniAnsunilutagwgy snduadisauns W ludedmududinmsdouTsunsy
U a ao Yy a v o
minnamaslasyssuuvesgungll waznnwamIvouaadldmiuiinsilasuuilas

“ ) a o @ ad a o ' o <
gungiissimiannsganizdud Nufeguvgidnuinuvounuuiinssvariennuby

-~

a 2 . Pt Tt °o w s
ATDAY LUDNULIDTUIUUY ﬂ‘lqiuﬁqnﬁmtmuachﬂﬂusam:aﬂmmumﬂu IUNITNMN

ado '

guupind s melunrudeeslswiiugun)inusnauve vty us asIvarion

g4 [ O’I EUSY aw ::' yﬂ vy d’ 9 as = [
ANuEn  aniuwan lannmsWetannsaulaniludeyarugudmivnsuSoufisuiy
m3sllgmlndnuuzdoriudeiimsounazawismiTlseasumsinsanluilym

= a -3 =
JIUNNAVUIT

LY

WwaNIUG WNNTYTY



Name : Mr.Somjin Puangcharoenchai

Tittle : A Modeling of Heat Transfer in Cooling Coil using Finite Element Method
Major Field : Mechanical Engineering
ABSTRACT

In general for the refrigeration, the cooling coil is almost used to be the device to decrease
the temperature. Thus, in order to design heat exchange, we should study the heat transfer into the
cooling coil. This research proposes the numerical using finite element method for calculating the
temperature at any position of the cooling point for considéring to porous media. After that, to
create an algebraic equation finite element for writing thé program to search the solution by
estimating the temperature. The research demonstrates that the changing of temperature will be
decreased to saturated condition, that is the temperature around the region of the cooling coil
model edge will be decreased. The longer time, the lower temperature around each position will
decrease respectively until the temperature at each position inside the model are the same as
region of the cooling coil model edge. Therefore, this search result can be the basic for the
comparison with the similar problem of others by using other method and can be proposed so as

to consider in the real problems.

Mr.Somjin Puangcharoenchai
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Q/ = ma(wl _wz)hg@o-c = ma(hl _'ha)

Cooling coils
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smuald gamgliemanmadi 35 °C anwudiing 80 % uazquu
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o ° 4 o @ o
o1mANN1eeen 25 °C anvrudunns 100 %
anmeEn 1 91NANINEN

P, = $,P,, = 0.80x5.628 = 4.50 kPa

P, = P-P, =101.325-4.50 = 96.825 kPa

P, 4.50 kgv
1 = 0.622 = 0.0289 =—
06 96.825 kga

», = 0.622

al

ANTISN 2 BINIANIDON

PVZ = ¢2sz =1.00x3.169 = 3_169 kPa

P, = P-P, =100-3.169 = 96.831 kP3
P,y 3.169 kgv

= 0.622 22 = 0.62 = 0.0203 °&
@ = 06222 = 06225 = 0 s

Y a4 & P a o
nnnglennilsveunes lulaunind
ch + mehf =5 Zmehe
Q,/m, = Cp (Tz = 1)+ N, —ayh, + (wn _a’vz)hlz

Qs /1,

Il

+(0.0289 - 0.0203)(104.87)
-31.57 KJ [ kg

(1.005)25 - 35)+ 0.0203(2547.17) - 0.0289(2565.28)
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ANUAY (psi) 250

Auda QUHNTDNAY (°F) 117
(Liquid Line) gungi (°F) 107
¥Ufa (°F) 10

ANUAY (psi) 50

Auga QuUNYIiBuAI (F) 26
(Suction Line) qmwgﬁ (°F) 38
qlulosdn (F) 12

nszua Wi wounys (Amp) 7
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1.

Tifinsawmaadeuszninvarieianudusuianadey Taswialasseuiu
AU (Adiabatic Wall) lifin1sgagdennuou
AvsaravesnmsulAeulasgamainum

auautiAvesvaredanuBuimai lugrnmidideivean

aumslumsinseimmgamgdl uaunsvemdsnudmsuTaguaunlimsindeud

YDIVDUYIAD
b 4

a LY ' o od o .
w1115mmmﬁwmawmammmwuLf]utmmﬁmﬁmnumaaﬁ (Homogeneous Material)
uazlguauiAmleununaeaNAANI (Isotropic Material)

ey 8/ o & a ' d'l d' 1Y s
Tunssanmsnanudoulasdase Fudannmisinasunvesves lvanieldussasesia
N 4 .
ANVAN dutiesuininmsuasuudasnnurnunu

P=Y

1a 4 A da 4
Tunnsansavesnsilasualasyiannuiu vmwumslﬂauuuﬂmqmnﬂu

doyadumzdmiunsidy

- Wurmugudnarsuaneinuiby = 10 mm.

- anunvesuuuiiassvariedin by = 350 mm.

- ANMBINVBAULUTIABIVANBTIANUDY = 80 mm.

- ANUGIVBIUUSIABIYATOIANNTY = 2825 mm.
- SMIuvATeYRUUUTIARIYAYIDIANIEY = 44 WA

- ANUNFUVDIVAYIDTIIA MUY ' = 90 %

- ANUNUANINYBIVAN DA NUEY = 2702 kg/m’
- FudlszAnimnindouvaneanudy = 237 WmK
- avuganuioudumizvesvarioriin ity = 903 ki/kgK
- AMUNUNLUYDIOIMA = 1.1614 kg/m’
- FudszAnimahanuouvesenie = 0026 WmK

- auganudousunizuese s = 1.007 kikgK
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Fofunnuuuinomwesanomanudy semnsoniaiiuSudutosiwau 24 Sudau 7
ﬂszﬂauﬁwqmiaﬁgmnﬂ 35 990D TnudhiFudusesuumednnddmaoy (Quadrilateral

Element) fit)sznoudis 4 gane awdaslunmi 22
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E 4 8 12| 16 20| as
5 T B4 G4
3 3 7 n 15| 19| a3
8——g—Q3 0—a3
E 2 6 10 14 1| a2
qo——4 Qe—p7—Q2
3 1 5 9 Bl | a
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a5

i y 4 1 \ z \
A 22 wansiudiudosdne $1uau 24 Fudiu Nlszneudlvganenanun 35 ade

¥
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Tun13398 181995 ma I ludediuamainisa e Teuanudsuatoluvane
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1. msiisdiuvouuuiines  TasThmsussdiussuuiinsseendiududiuden
Afvwamedy Taoudazudausosszduiuuiedunddmay (Quadrilateral Element)
filszneudas 4 yade

2. miﬂaui’fﬂgaﬁTﬂsuﬂsuﬂauﬁama{ (Program Computer) 704115 UszAoUAY

21 §nuvessudauson (Number of Element)

2.2 $UIUVDIYAAD (Number of Node)

2.3 doyasumzdminusasFudIuLeU (Blement Data) S uAUMINIaYYDIARe
i MUAIYARD | AIWAWYARS k LATAWAILIAAD m

2.4 NAAVBIAWNIVBITAABAIN) (Nodal Coordinate Values)
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o A’ [] 1 4 v d < .
2.5 Suvessudiugeshiieyiusvealauluveun (Number of Element Sides
with a Derivative Boundary Condition) A
aa - [ 2 Ay
2.6 gunlisTUIINNYARBA1 tazReu lvusuvaniar (Known § Values)
« a o ) v J . .
2.7 fmﬂszﬂﬂwmmuﬂs'luaumsmaqwuﬁ (Material Coefficients)
o 4 - .
2.8 mu’mnam"l‘ff"lumiwmsm (Total Time)

° - (4 a J 3 v J
3. AUIMDDNUANATND (Element Matrix) @199 ¥8n1soeJouanudou

NG NG

cF = /z:z W/WJPprfo'{N(gl,?J)}I.N(E/,?J)_“j(fl,’bl
=1 j=1 x1 1x4
NG NG T
[Kc]e = Z ww, [B(é’,,ﬂj)] k [B('f,,flj)]lj(f,,ﬂjn
/=1 j=1 (4x2) (2x4)
NG
[Kh]e = Z W,h {N(‘fﬂj)}I.N(‘f,nj)Jlj(‘fﬂjl
Jj=1 (4x1) (1x4)
NG NG
[Kv]e =szwjpfcpf¢{lv('fu77/)}|_u VJ{B(‘f/rﬂj)Hj('f/rUj]
/=1 j=1 (ax1) (1x2) (2x4)
NG NG
[Qo]e = ZZ ww,q” {N(‘f/,ﬂj)}|j('fi,77j)|
/=1 j=1 (4x1)

[0,F = f W,hT, {N((igj)}lj(f,m]

J=1

° a (4 a Jd v @
4. HUDAUUANATNY  (Element Matrix) 91199 1]']5’31]1"11&!{]1!ﬂllﬂ”lii'JiJ‘lJENiz‘U‘U

(System of Simultaneous Equation)
P - St
[K ¢ ]SY ° = Z [K ¢ ]e

i=1

™ = S2lk
k.F* =3Ik F
[Qo ]5 * = an[Qo]e

/=1

0" = S lat
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5. UNUAIQUNYNISNUSA (Initial Temperature) NYAADA19Y HazRon lvvoua
(Boundary Condition) 84 1uaun153uv0952UY

o 3 et da .
6. HIMsudaunIssIvveeszuy 1aul¥isnaeiAu (Galerkin Method)

Tha = (k21 I D) {5l )+ D)
{T}n +%( q}""{Qh}),,*"%({Qo}*{ /7}),,+1} |

a d Qe
7. ATINVADUUALAATIZH Nﬁ{l,ﬂlilﬁ"i]'lﬂﬂ'li'mﬂ
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