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Enhanced Performance of Split-Type Air Conditioner by Using
Cool Air of Ventilation Fan

iny \loaedl’ Ypns dunzu’ audin 1p3oaau” waz aseAgnd ANNAeA"
ifadnmn **aansd a3 denssuiiin augdmnssueans amnanandumaluladsnsuenaduun Smdaenn 63000

UNANLD

mmaauuﬁfmqﬂizmﬁLﬁ'a‘mmmLﬂuiﬂlﬁuﬂWiLﬁuUszaw%ﬂﬂwm'%'mﬂ%ummmmuLwﬂa'au
Tagldananninauszungaimaluiasdsuameungiessuneanusauiie3eemuniy lasaieias
dape 2 Wpeiifiunn 120x120x200 BURWAT FDILINARRILATINTE ML UAL T ABNRARIEAAIL WL
ntuRnRTRRaNITEUNEDIMALS dLaBasSUa M AedeaufuINTe s sanaSauliiy
P3RIAIL LY WANANINAGRURAZINNANTMARBLININeMS Ta-Ta Waauszuigama dw3uuifisy
AdnTFUUSEAME AN LAz T i ianas aAnInasay wudn ndanan sl sz ansam
dpsSunmeasmeisTiiaualaedinsanmmeseaufiannsvansa 4 Aedeuas 0 Souaz 30 3awas 60
wazdpwas 100 figunnfilagseuiamaunyy 30°C 40°C wag 50°C Wudn AdRTIEILYszaNSAmN
wasnuidussnindosas 2.94 fedeuay 592 uazUSinalwinfiUsnaanaseysenineiosas 4.56
fefapaz 12.5 annsiasand1dnsdudssansanndsnuiidisfusazannfinfianas uded
gusudennudulyldiazifindszdndamedassusnadisnsldananinanszunsannielusiog
USupmasntisTTuganNsauia3oenu LY

Abstract

This research aimed to find the possibility of increasing the efficiency of the split type
air conditioner by using the cool air from a ventilation fan in the air conditioning room for cooling
the condenser. Two simulation rooms size 120x120x200 centimeters were constructed. The first
room was installed the evaporator and the second room was installed the condenser and a ventilation
fan in the lower part of the air conditioning room to deliver the cool air for cooling the condenser.
Then the system was tested and compared the energy efficiency ratio and the reduced power
consumption between turning on and turning off a ventilation fan. The results of the proposed
air conditioner system observed from the various load conditions at 0%, 30%, 60% and 100%
The surrounding temperature of the condenser ranged in 30°C, 40°C and 50°C I was found that
the energy efficiency ratios increased in the range of 2.94% to 5.92% and the power consumptions
decreased in the range of 4.56% to 12.5% The possibility of increasing the efficiency of the air
conditioner system by using the cool air from ventilation fan in the air conditioning room for
cooling the condenser was verified by the increased energy efficiency ratios and the reduced power

consumptions.

mdfy MsulszansamadssUSuomALDLEAEIU WaaNszungeA  auu

Keywords : Enhanced Performance of Split-Type Air Conditioner; Ventilation Fan; Cool Air

PR3 PN

* fanusvszaenlyswdlgfidnnsedng naynuk2013@gmail.com 1ns. 08 0432 5588



1. unth

dlonafenseySnsnasnu wildy
Uszidiuiithaula Ae maldnasauanasluvasi
Tuwhpuvdeldnasnuwinimnlusasiin
Wiz iinannmILsuAsm e iy
yEoandunsum iy Wugunsaiag Wudy
Fawavoannanszindanaazillgnnsasng
winnssdlual 9 wdesSuanmaduedacdd
Tntihifeuldfusehaunsnansuaziisiuauann
Jrann3asdsuoinelauausin3eedsy
p1nAsulnifidszndandeausnngnain
I R YR o T gL EEA T TR EA Tty
AU Tanduiviuriafemuuiy ees
UsuameAszuudunsines Wudu usluay
Wuade nudn SidesdSusnmerindnduau
laidpoiioglutioduilan leofilisnunsnas
indndainiossuomalnls duiu FeleE
usImuazAIvedruruanldanuddiy
\w3asdsuanmAilaewisingssandamn
P39SO ARENT 1T (51291, 2547)
yhmsiudszandnmie3odsuemielagns
Wingedaazensifidanivuiy ievinlw
gaumnfififmULILanaY lagnsnaaauy
\3eeLSUD MALUDLENEIUIWA 16,000 D7y
sadalus uaz 48,000 Tiigsadalus Wunaril
anfnasulniaeld 15% uaz 16% ol
SR (yunsd wazaaue, 2548) Tdihannms
muwduluivihszing Falgaunglidszana 15
pernaBaa snangaumgi iU,
munuBenfausenanlaziinamgiivszana
30 aernaiBua awdivionausou (Heat Pipe)
yihwdhfidusanaremslusaniasunnuiou

NsasIIMsIaddg uns.ws:uas Ui 10 aouil 1 Ay 2559

Funaviliszansanmesossuanmeaiatu
10% (WUNA wazAnz, 2549) Ifhiaueans
Wudszansanniadessuemalanisiing
aunsaluanasurnuioudvinduinasnaians
(Liquid Inter Cooler) taglfansvhanadugiu
wilanangnnliarsvihnnudureudniyi
JTMEAIARANTIRERINa T NaT AT e
USuomefiUszans ity 22% (5UNGIY
LazARLE, 2556) Iﬁﬁﬂm‘sﬂ%’wq\ﬁ:mmmﬁu
Uszandiazosdsuenna Tasaluauns
Snazenn WLMAILWILENZE AT
AUy Wewitm 3aansdnazeansih
napaIa R dostnuazfinaclauay
dialiianzanmadusinudlulusaiuudy
whifuiioantlymazessifian Thfenuuy
sewmglsinuaudnaliifindamnssnudui
ASLAIAIL UL (BYUIR, 2557) Iﬁﬂﬁ’uﬂqﬁ A3
USuprnialaanisfinserianinudounuydy
1930U7iRnAINEAUNAY inangamal
sviheNSuTMzeaNaNADNINTE LTS LD
ihlunasauiuwnIasdsuanniauina 13,000
Tfigsadalus Tagldansviaanudu R134a
Wuansiew nud wdssSusmaldmaa
Tnifnanas 5.6% ilefnsegnsalienan
Husiu

anneuAdededu wuih miangamn i
fmuluissanaopsiuazangmgiiay
ApULTNAIAIL wHUdUTNaY U sz AN an
Pa9A3sUSua ANty Fedu Tueny
Fuiaeinauanindszansainiades
YSuamAsigAsanssunsanusauldius
AL kUERYUAEN T e Tngsjewiuly



RMUTP Research Journal, Vol. 10, No. 1, March 2016

17a0 aunsallidesBu s1e0gn A8nala

=)

o ¥

Fudouiisliyapaimllsinsaasaesds an
q
9

Ay araNeaeesIdy wodh ko Suenme
TnemlUdesszunzanmanieluiossusine
ponlUdsusssnnAaizuen WienyuLiuy
srmanelufiossuonnaldandusgiaue
fatu PAfufsfiunanudaiiazihenmesdes
szongldFassnnadlulgdwiugavan
gaungiiiumaiuudy Tagsorieauduain

NAANITZTUNYDNANITIAIAIL WUY

anszauaandsndaln

FauwUslg A nunridssansainves
P3RS URIMALULANLSIFIAIL WL UAST
Warvuaaaindszudalnvaenisiniieng
NanuisUszInAlng Ao dnsnddseandaw
WaweU (Energy Efficiency Ratio, EER) %38
Samaaurnuduiiildrendsnuiildteun
FanangnA U T 1

AN 1inaeisysuaannysendaln fudnsaiu

YLANSMNNASULATIBILTUDINNA

52RY ADAI1EMUSZENSATNNA9Y,
EER (Btu/hr.)/ W

wes 5 | inandmIawiniy 11.60
wes 4 | agszndne 11.00- 11.69
was 3 | agszning 10.60- 10.99

(fRIULATRIUNIAAINTN 8,000 M6 %58 Haynin

27,296 Tiigsiodalas T w.e. 2554

aNnANTST 1 enu edeadSuenneiidl
AdasaulssEnsamnasnudegeaz i
sannUszndnlngendefidss@nsamgeiuies
dmsuauidedaziinsifiugszansan

wi3nsSuanmalasfiansanfinavesdnaiu
Uszansamndssuiiduddy ansum
ANDAINAIUYITRNTANNATNUF N TDANUIRY
AnAduYTEANSIesaNTIRUL (Coefficient of
Performance, COP) iR Lﬂuaumiﬁﬂﬁﬂgagﬁlu
iwmu’iﬁ’mﬁuaumzﬁmm (LN, 2556) fafl

EER =341 x COP (1)
h.—h, h.—h
e Mg e Ty
COP = gt = @

e

EER A9 dn9dulssdnsannasanu

COP fip duseandupeaussaus

h, fo wusalvssansihenuduiianain
w3nsmuuyy (Alagasadlaniy,
KJ/kg)

h, @9 pusadapsarsvinainuidusue
dniedewihszme (Alagasanlansy,
KJ/kg)

h. @ wusaluesansianuidusazesn
nniedasihszme [lagasonlansy,
KJ/kg)

ho Fe wusatvesansvhanuduiioanann

\W3nednle (AlagasieAlansa, KJ/kg)

1.1 wavovarungiiaduNluciaus:ansmw
uovINdnsrinNUIAU

NANTUIDATEIUYILANSANNANNU
PNEUNST (1) aznlsiuaTsiumaudseans
Pp9aNTIANL TV AAduUITANSvea
auTIAuLAdug AUFATAIUTDINAR SR
Wwuial feaunsf (2) Taaeeuiatinani



azfunyfuyTinannusauiilnadnialva
sonanansTnANuiy fiasananaumsi (2)
NN b, W30anAN h, waz hy azdling
ylkenduszandnsausrausuazdnInau
Uszandanndeaugedy Feazaenal
Uszansamvesiainsdfueniagedusag
(3, 2547) IfoBunonsiwasuutasgumgl
mudurssasinanuuluadeenInuiy
AzasHasalssAnSaneaeigansnsvinay
Fuliesd angudt 1 Tuipdnst 1 Usznanday
an A’ B’ C’' D’ uaz E’ figaungfiansiaing

WWUTILAS DAL WULLAZLASD9YIN T2 49 LA

'
i =0

0 asFBalBya muadD dwigdnsd 2 B
Usznausiean A B C D uaz E daamaians
AL uLATDIRIL ML LA AR T INY
38 way 0 pNANDALBYE AUAIAL

Al 49C E 103
PI=18SBI T ———————=== /

Pl=13883 f———————=

P2=21.20 e B8

absolute pressuer
4
;
i

specific enthalpy

@

JUN 1 Tansrienud

U

ufigampiinauuduy 38
LAz 49 peFwalBud 209a15v AN
R134a

Sothen iy, by, by, by was b uguii 1
WU ANdNU ST AnBYasaNTTaus Wnld
A1ATUAUIURIAID AT A IUYTLANT AN
Wi Wenampiansianuiiuiinies
muuduluigdnsd 2 dadnluipdnsi 1 B
azdunalaannANNAuaIsrnANNSy Tay

NsasIIMsIaddg uns.ws:uas Ui 10 aouil 1 Ay 2559

Unfinnuduresansvitanuifuiazuysiu
muganlivosansienmdy e Anudy
ansvhanadu P1 luipdnsd 2 sndean
suansvhanudu P ludndnsdi 1 avdenald
\A3998A (Compressor) mm’ﬁ’gﬁ’mﬁ 2 ¥IN9U
tpenineinewnaeigdnsd 1 Tesfansan
ANWAANNTENIN h, AU 2 UBENIHARTY
sewine hy 10k wwaiefinnusnansalums
A dusaduidiafiansanainnasiis
WHIN A D A, 4NN WARINITHIN .
U b anuadsna azvldendudszansues
sussuzaeIginad 2 gendweeipinad 1
wazsanalirdndulszansannaceu
204i7dnT 2 genwesindnsi 1 awlUse
dununedan3astiuenaeluindnsi 2
fiszansnmgeninednadsuonneluiging
fi 1 Besnansananldinmiangamgiinieios
Aruuduazssnarinliiadeefuenniad
UszAnSamgeTutiuies

2. ISMsSnaasv

2.1 38msmuUs:ansmwindoovusuoimn
laamsmudasidsuus:ansnmwwaboiu
fithiauo

fnsuiessuanialasillazfinsa
WAL IZUNEDIMANDRYULIBUDINANNBUDN
WnUasuaniaatsluieslsusinie

'
o P

Snilewtls Ao azgeomemeludiosusuemely

4 =y 13

ANNIDITUNBUDNNDNUSUDINNA Iﬁﬂﬁ]’lﬂ’]ﬂ

'
i

figalufsdnfiazenningamagfiluusseinie

U 9

FeaunsarunszursanusaulisnIU LY
Weangampluasimuwiuld Tausdeviaain



RMUTP Research Journal, Vol. 10, No. 1, March 2016

WAANTZUNEDIAANITIAIAIU U U LALATS
s nsulunuisedazfinfeRnanszuigane
TusnunielfasesiuimauLuufiinaneuye

o
P 1 [

Aty fauansluzui 2

sl funnm

fininzmve

(Evaporator) g

£ 1

Uil 2 lassadsioenaasunisiiutszansam
w3nsUsuanalaeldananiaauszuny
271N"A

\3estSuemeildiaunn 9,000 T
satalae fidnrdslnin 2,668 Sas 220 Taas
dwiumIaeiasmuaNaAzAN T
TudupefIzins LaziAIULLLaTgNa3Ig
Tlureswsuemadndunils Tnsudaziosd
ey 120x120x200 ufuns IEwnay
STUEMATINA 8 §9 Aiafasniwue
27 Sad evsznaudlusing q Henuadild
panuuuliazldiiamasaunsiiusnsnau
Uszansainndeanuindaslsuanniauuy
wondrulagldasduaninanszuigeinia

auanaluglii 3

©

avSuanie b) WOIAILUY

L3
w 2

HowmaapUMIiNTATaNUTZENS AN
NHNY

€

2.2 MSAMUIUAMDUSIHIUUS-ANSMWWALDIU

ANTATUIUAIDRTIAIUYIZRNET AN

[

wasulusuATsing1e1uanTuABUANY

L

Sﬁusﬁau"lumimaamﬁaw’fluummxﬂﬁqﬂﬂa
il ldeuld fedu azsiawedesials
Uoedign lapazduiinavosnisangungiid
wInemuktudundn Tagazmesnndiu
Y3z AnSamnasnusaNnsh (1) §msuns
FudANduYsE AN SveeanssauzluaunIf
2) azmAeualAlsanITInANTUENT
vihaudy Muenufugeiiaameesness
mULLL (P1) wazeuANNGumiaanied
2098R (P2) fauansluzufl 4 dumndimes

=

pu 9 azduudlidelugauad

CONDENSER
Pl

T =

% e O
MA

=

UM 4 AN INITRAANLAITAAINUAUAT

EXPANSION VALVE

COMPRESSOR

yaNnuLuY

2.3 msmmuSruwabmulwiw

fFun1suAUTI N a Ul
ARANNAIRINA RN WY TLENS AN
naeuazyinmsTe lngldilatndandimes
faguit 5 erounaznds lunsifindasdu
Yszandmmndenuaseas 1 Falus tam
Andeulnfinfianas mImassuAIVineu
YeuA3aNUSuaM AT AU RN AT E
dszandamnasnu idlaedasind S uan



4 N

Paiugpeanszni Ao suonAfuR DY
AILKUY §IUNINARBLAEAIZ N TRNSAT
duseandanndenu vinlalaetlaading S
wadagpeanszniniestsuanAiUReg
ALY

220Vac

5UM 5 29 Tanaeaulnin

fnSUMIAUIAUSIN NI U
MYUAYULYaIRANAINTINITAND ATI8 U
Y52 ANSAnnasUaInTaulasail

Wl_ Wz
AW=——
W

1

x 100 )

i

AW fo Sovazzpmdsnuliinfiufsuulas

W, e wdseuldiansufindnsnau
PJaANBMNNATU

W, e wdserulnindfiadnsngu

Y32RNBANNATY

3. wamisnadauliazJosniwa

3.1 wamsnadou
NNFUNIINAEUNITIANERIIE Y

Y32 ANSANNENIY azyinnInasaufiang

Tnamsing o) #ip 3awa2 0, 30, 60 waz 100 Tigaungl

Immauqmﬂ%mmmm 30, 40 kaz 50 B9FN

waidua gumpilaysauyain3snuniuil

NsasIIMsIaddg uns.ws:uas Ui 10 aouil 1 Ay 2559

SoBuneapuazgeiuEes 4 aufiueiirvus
aziariaspuudufialfanmanialuieeany
wiulnasendeuanduduiasUsuainnedl
gaumgliszana 26 seinwadus Wogamngll
Tuesmuuiuanasoglugisiifnunudias
UaRpesmvuuy n11dea/ilawesAiuuduay
PuuillyFeuifiesnwaumailieglurag
fifnun dnsunisaseinanniuouasls
nanAdULAULAGLEUS (Incandescent lamp)
Fufunanaiealauailatay (Tungsten
halogen lamp) @azl#nnusou 90% waz 80%
2p9ideTnRaann i ANAFTY nan
ANUTAY 30% %5 800.4 Sms avlinasm
BULAULAALBUA 100 TR6 4 WaRA RaDA
BuLALLAELBUS 60 TR 1 BaDA KaDANELAL
glalau 500 S 1 naen sulnanAnuiau
Hanuals 813 Y0 dmsulnanninudau 60%
wW3p 1600.8 1nd azldnaparieainusilalau
500 kaz 1,500 T ageas 1 5aulnanAy
Sauttanuals 1600 Sad dnsulnananusou
100% %32 2,668 06 alivannduLALLAG-
[BUA 100 06 3 NaDA WALRADATINELAU-
glalau 1,500 506 2 naan Tulnanauiau
anuals 2,670 e

ludquraenismeeusiall asuans
wznanadevluanizaamgiilagseuge
W3BNAIULUY 40 aernaldua ARdalnan
2R 30% seuanslusui 6 mmunlih, hy,
he. hy. P1’ wae P2 iflumnailmesnounisiia
ansawdssandanwaseu h, hy he hy
Taesuds P1 wae P2 Wumnfiwmesnasain
AMIANBATFIUYITLENSANNE Y AT



RMUTP Research Journal, Vol. 10, No. 1, March 2016

A7 h, waz hy Beazinduniunszuiunis
NIDAE (Throttling process) la&tie P1’
ANNFUENTTANNIEUTisananAfAIL kLY
U7 4 Asunisfindasndaulszandain
iU F93nle 18.2 Alanusem I TuRiun
(kg/cm?) w39 1.78 wnnztaana (MPa) Tne
1 AlanSuron1s1asufiunsivindy 0.098
WANZUNAA1A FARULEUUDILNAIDUF
(Saturation liquid line) Mﬂ‘ti'umﬂmmm
wnuteusalluwnuusuazlaanh, waz hy,
Wi 103 Alagasiaflansu Ml he. lay
1A P2’ Anuduasvinansduiioanainda
szimedeinle 4.6 Alansusiomanasufiung
w39 0.45 wnnzthama AatuLduLAads
(Saturation vapor line) aﬂﬂﬁuaﬂﬂaﬁmﬂwﬁ b1
wasalluwnuueuazlee he. whitt 249 flaga
soflansusmiunsman hy agthdn P2’ @
apdnuduLAaBN antua Ul dy

q

walvidlasii (Iso entropy line) wiplUdndAy P1’

€

anntuanassnmuwneasatluwnuusuazld
ANy i 280 Alagasiaflaniudmsy
asme h, hy he wae hy Saduaousiad
WEENANSANYTEENE AN dew Tasns
yimsuien P1 uas P2 als 16 waz 4.6
AlanSuAamIBURIAT ANERD lUnD
Aowiadlurusadsaiu h, hg he waz
hp. Beazlernu 96, 96, 249 uaz 279 Ailaga
Aoflanfumuad anduheeuiiall hy,
he. wazh, fildnounsifingszd@ndamn
TueurmmaduyssandaussasuazAsni
daudseandannaeanuazld 4.71 uaz 16.07
AINEIFTY NA9ANANNTANUTZANT AN LA
dranauial hy h waz hy A waman
Fandudszansannasauazla 17.40 fn
Huasdudiiiuduasls 8.29% sdaunans
nasauiianduqlinanisnaasuiianuns
nsmlugufl 7 Uil 9 muasy

Pressure-Enthalpy Diagram for R22

4030 0 20 40 80 #2100 130 MO 160 1O

Pressure (MPa)

Pyl

O30 0 20 63 K0 B0 0N WD N0 N0

cnarge scale

Enthalpy(kd/kg) abeve vasurated iquid at 400

Ui 6 Apuialimanaaeuiialnan 30% Ngaumgifaaiuuiy 40 psrsaidye



&
O T 8§ g
18.00 § = S aF °
1800 =
2 2
14.00 o o 2
12.00 " = @ EER{ripuifu)
i il B EER{ufouiin)

O % EERfARY)
O %l Aanaa)

@
|
5.92

Twan 0% Tuan 30%  Twea B0%  Twas 100%

3UR 7 wamanaseufinamnfisauianiuuiy 30
NGRS PR

116,07
17.40
15,10
1599

B EERriguwin)
8 EERindafiu)
0 %EER{fviu)
| O%rnddlvinifnaas)

10,53
10.53

Twan 0% Twen 3% Twar 80%  Tuam 100%

3U7 8 nan1snasaviigamgiilnssousaia3es
AIUKUY 40 DIFNLTALBYA

g ] o
1600 53 gm o
= = P N
14.00 | = e
o
12.00 |
10.00 £ - - B EER({riguiu)
EE i
200 | B EER{wdacin)
| 8 0 %EER{fufu)
800 § g E" ;E - f O%sadalii(Anana)
i
4.00 | 1
200 |
Tuan 0% Tuaa 30%  Tnan 80%  Tuaa 100%

UM 9 nansmAspUTinamgRaufmULY 50
RGALRIEHR

wami‘maauﬁ'amaxqmmﬁiauﬁwﬁa
AULUEY 30 DeFnLgaldyE mﬂmﬁﬂugm‘fi 7
WUIABRINEIUYTZANSANNASY  RNTY

NsasIIMsIaddg uns.ws:uas Ui 10 aouil 1 Ay 2559

5.92-9.66% lafianTandivsinalniinfianas
5.88-12.5% &MSUNANIINAAUAAAIY
qquﬁimmaumm%’mmuu,u'u 40 YA
waBaa annswlusui 8 nudn Ashau
Uszan3nmmdenu Windu 3.36-8.29% e
fasandivsunalninfianas 5.26-11.76%
dmiunansaseufianznnmgiilngsoun
W3BIPIULLY 50 peFaBua anansnly
U7 9 nud AdRsadulszAnBMnImaeY
Wity 2.94-5.11% dlofiansaniiSunadluih
flanae 4.56-5.26%

NNANMIHsUIAanAUAIDUSD
oM uaziilegamnisevdnenmuiugedy
azdanarilirsaTa UM TSR
U2 ANBANNECNUEAETIN IaURanaY

4. asy

ANNNANIINATDUNUINAIDAIIE U
Uszansanmmasnulunalgud 7 fequd 9
fiengeTuagsening 2.94-592% wazUFanal
Trtinlunswigul 7 e qUR 9 Tdnanaseg
3TWIN 4.56-12.5% lpafassnnfiwasin
aauusuanfelszansanuaaaiaelsy
IMAMINEANNTIT aia3assusimedian
SnadnuUE AN AT RN T U ATUS N
Infhanasazdenarinidssdnsanvendag
USUMmARNTURIE AINNANTNAGOL LA
Tidiudn fansdululduasimanzauiiazi
I P P T e T R P A TR B R T MT
UL eSS Ua M ATUZENS AN
qeiy



RMUTP Research Journal, Vol. 10, No. 1, March 2016 @

5. natinssuus:=me

unanuidsaqarsisilasldsunis
atpayy MuITEMuld lasensadeedunmsnan
HaeuITy anIngndsmaluladsvuena
auun Uszanl 2557

6. 1I9NaA1SHDD

iy 0.ATTWN. 2547, mMaviiANLBuLa
YFuanna. furinseil 3. NIILNN:
sunmndaasumalulad (ns-giu).

51237 NB9EIU. 2547. A1sANBINITLAN
dszansanlussuudSusiniAuuy
LUNEANNTBUAWBINALABANS
Wudh. AMe1AnusIAINIINAIERT-
W UAina19 I T IAINTIUATDANA.
ARAN TN INENFY.

fuwm 17UseRBE. 2556, MIRNBINANTIND
AINN1F3ZUIBBINNARIADAIINTY
JuinsvesioslSuomalufivnende
wazgriineuaunatanlugdszinalng.
Fufidudu 9 Aueneu 2558. [Onlinel.
wWhialaann hitp://web.eng.nu.ac.th/
eng2012/enmis/doc/project/fullpaper/

report-ninnat.pdf.

WUNSA ANARNUS waTAMY 2548. NNTLNN

aussauziadnssuainialasldn
AILLUUAINEYBLSABS. MUY
WBNABIANTAS DTN AN UL TN A
Tnepsedl 1. ECBO6: 1-5

WUNSA ANARNUS waTAMY 2549. NNTLNY

a&liin‘uzLﬂ%ﬂ\‘lﬂ%ﬂﬁ’]ﬂ’]ﬂiﬂﬂqﬂﬂitﬁ
waniasunanusaudninduinad
AQLaRs. N13UITYNIBINTIATEUY
A3penaunalszinalnynsei 20
ETMO021: 1-5.

SUNRIY d1WN2 BAZANE 2556. NNTHAILA

sswuawsgirlundseSuameuuy
wunauLRaNITYISRTANS Y.
Uy inusIFinssuaanIiudia
fNVIBIFINTIUATAA. WNINENEE

YDUWAY.

DUITR AILRIUNTTY LazAuy 2557, ATTLAY

Yszdnsamiaseediuanmelasldva
AN3pusdndulesauiinnneIns
fundu. NsaTImenmansuazmalulad
URTINYIAYNRENTANN. 33 (3): 294-299.



