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Energy Saving of Split Type Air Conditioner by using Exhaust Air
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Abstract

This paper presents the results of energy saving a split type air conditioner by using a 6
inch ventilation fan with 216 m’/hr of exhaust air to reduce the air temperature at the inlet of
the condenser. This experiment was conducted with 36,000 Btu/hr of the split type air
conditioner in a 5x8x3 m’ office room and operated during day time (6.00AM - 6.00PM), night
time (6.00PM - 6.00AM). Three cases were implemented 1. air-conditioned room without
exhaust air 2. air-conditioned room with exhaust air and 3. air-conditioned room with exhaust air
to reduce the air temperature at condenser inlet.

The results show that the 3" experiment had the best of energy saving and energy
efficiency ratio. The average air temperature at condenser inlet and the energy consumption
were reduced by 5.76-7.07 %, 5.71-6.96 %, respectively. The average cooling capacity and
Coefficient of Performance (COP) were increased by 3.26-4.25 %, 4.0-10.81 % respectively The
results of this study are expected to lead to guidelines that will allow for further development

of this type of conditioning system.

Keywords: exhaust air, energy saving, energy efficiency ratio



ETMO009

1. unu

Uszinalneludlagtuieuldiaiasufuainie
wuuuendau  (Split type) $2U19AUIDUAE
2117 lagn13sEunendniauvaIynnaeasauls
%uagjﬁ’uqmwgﬁ%mmmﬂmauan S DRIEE
a1nAneuaniiA1an nsszunealudauiasiic
qa%’vua'aNa‘lﬁﬂ'ﬂ%’aﬁwé’ﬁuwé'amu‘lw%maa
winsUuenidanas  silddnnsAnendanisan
AldTesundsnulniiveuaiasuiuainiauuy
LENEIUTZUIEAIUSOUAI8DINIARIIN1TAN
gaunglaniadoudiunssaiou laidrazilu
ANSANBIANTIAUZVDUATBIUSUBINALUUSTUNY
AmauRlsnisszimetilaedntinacuuyanesd
Soulpense [1] msiinyszansamlussuuuiu
2INMALUUTZUIIAMNTDUA8RINALAENITRANY
aveasthvunadnadteuuenlUnauiuaIn ARt
nevdfoulilgnmglianas [2]  nnstiiuen COP
vauA3asUiuainia Taenisivionnudou (Heat
pipe) uvangamniianianauiliyanasdiou
drun1suanidisuadnudsusuiindudives
\n3asUFusIniA [3] n1sangamaiianAnaud
yanosdouflgwiurinauduLuUTTmeLBLRiY
UszAnSmndunasauuaaniasuiuainiauuy
wengu [4]

azfiuld31n15@nwIn s nauTsausYag
\n3esuFuanniadulugazifiuiiasnisiigiun
428n1555U19ANTOU WANINNIITUIDINTS
aanuuuszuuliuaIniAaznuirsndusgneds
azdasfiszurzainia (Ventilation)  iadnen
AMNINBINTAN1ETUEIAT (Indoor Air Quality)
Thwnzay Ingannszune (Exhaust Air) vandu
o maisigugiaiuazifneniiesnaiiinly
naufuenavthyaasedsauiieangaumgiionnia
neudrynnasdfoutaeliiinisuaniudsuaaia
Zauldasetu

FefulassuiisafivunfniiaziionniAssune
neslTuaINANNITIBang)vaRINIANaY
iiyanasddoutiioandnlnfiuasiinaussausuas
sEUUUSUDINTA

maszginmaueiatigianimneisanawiizindlng a3 30

ME

5-8 NINZIAN 2559 TN IAFIVA

2.3nqUszaen
Anwrnazidseutiisunisanaldanennu
wasnulniagreaniaszuvanaiasUiuaInia
LUULENEIUTZUIIANNSOUAIDINTA

3. nquiitisades
TusudseiifunisAneriinisfiazaunsasia
Hasesuiuoniauuukendauszureaudau
ﬁwmnﬂﬂﬁmaussauzﬁgﬁuLLazﬁmﬂ%’wé’amu

1
[

IW#1anA1as F2en15tra1n1AszUIBgINYRA
nvasuIuanIANIglgsEuIgalnTauliya
ARYE
3.1 dnansmsriaudunuudale
1A399UFUBINIALUULENEIUTEUIBAI N T BY
e maluszuuinauBusuudatonauansty
Uil 1 anunsaRansanwdnnisinauldagneine g
4

ol D

D <
=De

< Qu
Condenser —

o el

7 Expansion v

A2 Valve ;
- \\c

Compressor

=~ Evaporator
¢

=NETT
2016

Q

JUN 1 usunnuansgunsaliiuguludgdnsnisei
AuLduLas Ph diagram

@unszuau 1 1 2 Wunnsdeusu (wo) Wiun
palLNSaLwasn18lanszulIuni1soanuUlaLgu
nsUa

Wunszudu 2 W 3 Wunisszuieminuiou
(Q,) vaInREA5aUNElANTZUIUNITAMUALAST

Wunszuau 3 W4 wunisvereniels
N98UUN1T Throttling

wunszuau 4 W 1 WDunissuaanudeu (Q)
299288 UNlANTZUIUNITAINUAUAIN

wazan ph diagram ATWUIIMINAITIZUIY

I a ' Yy a X ' o
AMU5aU (Q,) NneasaulAlNuTU ANAUAULAY
gauunlvasasiianududiuauaugeaziia
ANAY AINaNIIAANTTAULNITNIIIUVD
a ) a X a ~ o ]
1A309UTUIN AN ST LB nTMaYNTH



ETMOO009

o < a =1 J
A21UE1U150TUN5HIANEY (Q) NEITULA

Y
n1stausuldnuasmnsawas (We)
Aag

IS

TUATAN

3.2 lalAsunsArsn
TuN15A5239ALaTILATITITNISNI9IUVD
1A389USUINIALUULENEIULND IAI18ABN15UIAN
o < o ) d' v
ANEINN5aTUNSTINAMEY (Q) InTuNiazhas
a1delglASUASATITANIITUINTZUIUNITNIAIIY
duuaranma1udy (Cooling
Dehumidification) fsusanslalugui 2

and

JUT 2 WNUNTWUERINTZUIUNSTINIAUEULAZAR
AMUTUVRIATRIUSUBINALU L TASIIASAYISA

daun1sinszinianigdlniaiden  (wWo)
Tunnaumsawadaunsaldiniosiamasluiinle
Tnense

diadasnzduararruainnsalunisviiaaiy
WU wazAnaelnfnvesnaunsalwaslauda A
dnunsafinziilumurnmatduyseansanssaus
(Coefficient  of COP) way
9NI18UUTZANTAMNAIIY (Energy Efficiency

Performance,

ratio, EER) ¥@dtA329U5UINIALUULENEIU A9
wanglugunIsaalUl

ﬂ';'ma'm'lm”lun'ﬁv‘hﬂmm?ju (QL)
Q. =m’, (hshg) (1)

duuszansaussaus (COP)

_ &
COP = W (2)

C

mydszpiTimaeian PAFINTINATINAWAIUTTINA NG ATIN 30

ME

5-8 NINHIAY 2559 TINTARIVA

DNS1dUUSLANSAMNNEI9U (EER)

EER = 3412xCOP  Btwhrw) (3)
&A1 EER  Uazlumnansussansninnisia
audulunudle Btu/hr saantdslnialuniae
w daulinuiasasdsuanniAkuuLendIussuIe
P Py o o ¢ a
AUSaUA28INA tagLASRIUSUBINALUBS 5 &
A1 EER = 11.0

4.713ANIUNITIVY
Tusruddeiiasdndunisfneruaznagau
3asUiuaINIALUULENdIusTUIBANLSauAIY
21016 VUM 36,000 Btu/hr LUULVIU ﬁmé’amﬂ
meluiesauin 5x8x3 m°  Amualiduies
dnineu Tneednamuginelutiesad 25 °C
ﬁﬂmqmsmqé‘fmaqﬁawmaauLtamﬂugﬂﬁ 3

JUT 3 amuaasiuvisvasiamagay

UagUuludszinaluneldlinisusenaa
NNTENTI AUUN 26 (W.A.2558) danAuAIalY
NW3EIVUYAAIVANDIATT W.A. 2522  NIUUA
091N1958UNEDIN1AYDIRBIMAAZUITZANAIY
urawun by Insdmiuiasdrinaunivuaan
o yal 3 2
an3I1N1358U18INALIN 2 m/hr/m

v ¥ v P v o w

asuuienldlunisnagaauazdeslignsinis

3 Vo o
33UN881NA 80 m /hr WALlBRINWAANTEUIY
a1nAkuuAnnszanvuIadanfigafidvielu
Wioanananaludivuin 6 47 dnsansluaveseinia
a8 a 3
szuneiiAntady 200-250 m /hr

=2 & Y ya v A Y o L o

Jelumanalvigideitenldinasvuin 6 17 &
o = 3
an3IN15lnavesaIniAszuILRbY 216  m /hr

=NETT
2016



ETMOO009

LLﬁﬂﬂugUﬁ. 4 #92993N15NUVDINAANTZUNY
91ANATANI9TIUAINTIUNISYIITUVD S
ARULNSALYRS lagaziinn1sunanAssuleniely
weaufueniadiliguugiinndeinuvieaudiaiig
Jusnaniueinmantiganesdiauiioangumgl
onAnaudsluszutsanuiouiiyanesdiou e
fAnwUSeuiisuanislanasaulnia COP, EER
uazszazaduny Taelun1siseiiasutonisfine
aanlu 3 nsal ﬁ'mam‘lugﬂﬁ 5-7 AMUAIAU
1.%09Usuandlaifinnsszungania (lsilann
AUTTUIYDINA)
2.%199U5UanAdin1ssTU1e1n1A (Wannau
S2UN8BINA)
3.%09U5U1NANIN1552U8RINALAZEIDINA
szunglanaungiionnianaudnesdiou
Tnsandun1snaaauluag199a1na199u 314U
12 2139 (06:001.-18:001.) wazlugaaiaainans
F1uau 12 Falue (18:001.-06:000.) Tugauiiiou
NUNTNUSAINGENIAY 2558
anfiun1snsradauaztuiinArdnludanng 1
Wit Fauusene feil
1.gaumnli/Anududuinsvasarniansnisly
ABUBNYBY
2. gaumglinudu/durinsveseiniassuas
2INANAY
3 gauvginiudu/duiinsvasainiantiiga
L OEGERD
4.fdsnfvenniasuuannmea
5.A74L5281U891NANAU

JUN 4 MWUEASNANTTUIERINTA YUIA 6 17
o a 3
ansNslviaveseaniAszuIeiafe 216 m/hr

mMydszpiTimaeian PAINTTNLATBINALAILTTINA Y ATIN 30

=NETT
5-8 NINLHIAY 2559 TINTARIVA M Em

o

yAnBudliu

WEEE]

s 25°C ST o

Indoor

————

Bl

7
 GULLLEL]

UM 5 nMmuaasviasusuanialiszuigainia

O

vinau

x — <1 eI A
. H yAnouAIiY
- -8 4

~ =" supply T
b Al

B »5°C JOm

Return

Indoor

Outdoor
D——

Hl

yAnDUdToU

UM 6 nMmuaasviasuuaInAlin1sszugaInNIA

O

Tiaau
ITUNEDINA

YARDUAITY

Indoor

f—

[

UM 7 amuansviasuTuaniAlinisszungania
wazdsaniaszueluangauugiionnianau
hneydiou

5.HAN1NAGBY
a ¢ A = 1w
NANISNAFDIULAZIATIZWUIBUNBUAIN IS
A9 #11150WATUIHRINIUN 8-13 Mrudau



5-8 NINLHIAY 2559 TINTARIVA

E I M0009 msﬂn’qm’mmsmsammﬂ'msswmaaﬂal,mmswmﬂvlm a3 30 ME_NE'_I.
2016

40
- il o ST
30 f sl Ses -l .
5 ._....ﬂ"p’ “--""s-_:"'"."'"' teeae
25 e == e
o [
% 20
=
3
) 15
10
5
O T T T T T T T T T T T T T T T T T T T T T T T T 1
o o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o (=] o o o o o o o o (=] o o o o o o o o
GrEadgsddEigngagIiggygoNagads
L1817
s oo e fagliuainae snslfuanimisinauszuinainia = = dasliuainiadlmirauszuiganAdsaururandiau
5UN 8 amuaasnisissuliisuaungiioniAnaudaituynaneedfou
3.5 .
5 L o
C N
= F \ "
< 25 F \ \\
= .
= E
= 1.5 f \ \
A C
[ L
N % §
= -
0.5 £ \ \

fd1anan91u drananqfu
Naslfuamia B vawfuanmadminausuieainid B weslFuanmileinaussuisanidgeauduinunasdiou

JUN 9 MuuansmsidSeuiisumasivineievewniasuivainia

479nan9Iu Y7enangfiu

wasUfuonia B wesUfuonalniinauszuieania B fesUSuanmlasinauszuigeaniAdeamduiunsedsau

U1 10 MuuanensTeuiisutaluansinnuvesasasliuama



5-8 NINLHIAY 2559 TINTARIVA

E I M0009 msﬂsaqmmmsmsammﬂ'msswmaaﬂal,l,mﬂswmﬂvlm a3 30 ME_NE'_I.
2016

20 120

- 100

15

10 60

¥l (kwheiaTu)

alwida (uwsiadn)

40

dananadu snananafiu

HaauFuama [ Fesuiuamadininauszuinainia B Fasufuamadavinayssungonmdsaudurnunanddou

UM 11 MuuansnsiSeuiisuamasnulniuazanliihveansasuivenmea

14 T 55,000

r + 50,000
s \ 1 45000 £
z | 17 3

; <+ 40,000
ug 10 T i ! g‘
e r + 35000
= 8t N 1 .
s . + 30,000 &
sk R T 25000 ¢
= F i =
‘_g E T 20,000 E
= 4T T 15000 %
g r 1 3
& [ + 10,000 ©
2 r | =

x + 5,000

o N : N 1,

Hananadu H14na14du
Rvafuania Bieafaniadaimsusuiwane Bved ameadavinaussuisainaseuiuinnasdiau

P = ° < = o
Elh/l 12 ﬂ']"wLLaﬂﬂﬂ"liLﬂ%ﬂULVlElUﬂ'J']uﬂ']ﬁquﬂ&Luﬂ'ﬁVl']ﬂ'J'ﬂJLﬂu‘ua\uﬂiaﬂﬂiuaqﬂqﬁ

5 20
TR
&
g 4 16 &
=
= -1 &
23 e
=
ES 12§
£
& 2 g T
= =]
= rée =
am g
51 4 &
3B
-2
O N N :

daananaiu d2ananafiu
saslFuainia B daslfuamalminauszuieaintd Bl wasdfuainiadminauszuiaainiageaufusinueagdiau

SUN 13 Aanen1siUSeuiguan COP wagAn EER vaaAsasusuanie

v



ETMO009

6. N50AUTIINANTITAN®N

NAAINN15ILATIEH wazidSeuliisuanfauds
w199 Tuguit 8-13 anunsaRersanlddsd
6.1 N15U19INATZUIEINABIUSUBINANINEY
fuarniaudiiresddauiinanilidadeves
aumgfisnnautiinesdsauansiadisludaam
nansusaznansAudazdaelaunsassuisay
Soulsituynnasdfaulduniu daulunsdivasios
Usuarniafinisszurgainiainualduvaean
svpiintinesdfauanmasudliuininiloiey
fuesusuanidaliinisssuneainideaiy
stﬂw‘hLmﬂaﬁﬂé]”aﬁ’ﬂausxmﬂmmﬁagi‘laiﬁ'mmn
yanoodouriliiionnassunedunilslunauiu
2INAutABYasoU
6.2 Armasiniinadsvaaaiasuiuainialunis
nAaawne 3 nsdl Auanatstudesuiniile
wWisuisualudaaanfeany lneainiaslnii
wizvasasuiuainialiifinsszurgainiduas
wiesUsuaINAlin1ssTUTBRINIAdsanAsEUelU
anguungieniAnauidireedfouliAlndiAeeiuy
uazfiAntiesndtiesusuaniaiinisszutgannelal
893 % uwdwinfinnsanainaslniinadeves
w3asusuainialudasiainansiunaisduas
wuinansiuiidedegendtainansiy Uszunm
11%
6.3 s1uautalusrirerutadelundaz Juves
wissFuenndlunisnaassis 3 nsdl azwiuld
agnadaaudisiuaudalusitewaisludacnan
nanedudiAngendnlugaainansiiu laeviesuiu
ometinnsszutgemaiidalusiraugedigalaeil
Srurudalusnisinaueisde Yuagil 45.83%
uaz 41.20% luainansiuuaznansfu MUaIAY
fnuAaasUsuaINIALin1sIEUI8RINAd 9D INA
ssuregluanguualienniAnauidinesdioud
Fruutluvieuaisdeuegil 40.00% uaz
35.83% Tlulaa1nansdulaznansfy AMuaInu dau
Hoefilifinsszureainiadisiuaudaluerineu
ldvdaTutiosiignegi 36.67%  uaz 33.33%
ANUAIAU
6.4 AmasulniadeseJunazaluinadesde
SuflwunlduluTufamadeatusiusudlusineny

maszginmaueiatigianimneisanawiizindlng a3 30

ME

5-8 NINZIAN 2559 TN IAFIVA

wisluudaziu setiilosanariddnifinedsves
wiasuFuannialunanisnaassiiiiduansneiy
fasun witaluwinauadedeTufidwansieiu
wnauintedfey (AwdsnuliiiededeTude
nagaszninsmadlniinedsuasdalusinanuiaie
doturinlidndsnulninadswlsiulaenseiv
St lusinueis feanlvdadeds und
Na luanwuzIdULA82AY)

6.5 ArauaruisaluniIsinauBuaisves
in3asUfuanniannnsdilugaaaainansiuaziian
qan'j'ﬂmmLfamnma"'a'uﬁaﬁl,ﬁaqmnqmmﬁl,aﬁlﬂ
wiasedliAnaingn wazmniasanluwdasnsd
agnuindeslsueniaiinisszutgenniddeand
szungluanguugiionnianauidinaeaiouliAinis
vinauuedegsiian Ae 47,500-49,000 Btu/hr
faunfeasuSuarniafiliifinasszungennia Sen
n1svinAduulaigedige Ae 47,500-48,500
Btu/hr uwazesusuanniaiinnsszuiganniaiian
nsirauduaieaiiigade Aa 46,000-47,000
Btu/hr

6.6 A1 COP wazAn EER adeduualdululufianig
WeanuAtal1ud1nisalunisiaalanudu lae
fnansadesdrduannunlumdesldsedl fessu
81n1Alin155zU18aIn1Ad9e NSzt lUan
gaumgiianniAanaudineeaiou esdiuenial
N1952U1801014 KeosUusuanaliiinisszune
81n1d nediiissaindrindelnfinadeves
wiasUuainialunanisnaasshiiAunnneiy
fagun wiArAausalunisiiauduaie
fAuwanstsiunndunatedAgy (A1 COP  wag
EER A 9ns1dauvaIA1A1uau1salunisvinnany
WWurafleaiaslnii) Tnedn COP  waz EER
lugaananalspuaziiArgenateiuluynnsdl

6.7 szEziIanAUNUITNITAIRNITlunIalvag
#eUsuaINAdin1ssEUTgeINIAdsaInAsE Ul
angmmgfisnaneuassdiou saiiiasand
Aldineludiuvasiedaniaszungludiyanaea
Jou lngszeziaanAunuiAIUszaIn 10 Wy (U
T¥uludasnanedn) wasusezunu 6 wwau (\Uald
sulugaaainasiu)

=NETT
2016



ETMO009

7. d@3Una

21N1ATIUN8VR IR USUINATAINSHEY
sanuuulszursennaduiinslaeauselovy
wiluawdseildtieniassunenduanyleszune
aufeuliunynnssdfoutiaannisldndsau
VB9LAT0USUBINIALUUKENE UTE UL S DU
A88IN1A HAINNITANEIENTTaaTULAdn
7.1 8INATTUILEINTNYVILANUNNBINIANT
pogasaulaUszuNal 5.76 % Tuad29nansdu uaz
7.07 % Tugraainansdu Seiinadaelinesddou
anansaszuteaufeulfifiugety
7.2 oamAszuneldanunsadneanainiasluiives
in3asuFuomaasidesneditedidy (wandnsann
nsldidasssuisanuieudiyanesdiou)
7.3 nmaszuneinadaglisiuaudaluenisineu
WwasdaTursaaiesuiuaniafidranasagid
Toddny Tasaunsaandalusnisldauacldis
583 % luaa92a1nan93u uaz 5.37% U9
nanarsdudiefisuiunisszungeiniagauiing
Taewarselovidlunnaziu
7.4 MnNavaInsisIuILtaluan1sieueiede
JulA1anad N15UIDINIATIUIINIYIYTZUIBAIIY
Souliunyanasdioudeauisavisannisld
waswadedaiunazaldsnedrund sl
desaiuadldds 6.96 % Tudanaainaieiu way
571 % ludaananansdudiafisuiunisszune
anmasuiinalneaUsslevilundaziu
7.5 aanAszuredidiudagliainuaiunsalunis
anubuindsvauaiasiuoimaiingstu Tng
flaniudu 3.26 %  ludrawnainansdu waz
4.25 % Tludrananatshudiadisuiunisszune
anmasuiinaneaUsslevilundaziu
7.6 ANavesAIANanrsalunisitaudy
Laﬁ'ﬂﬁﬁiuﬁmgaﬁu N1514191N1ATEUIEU1Y2Y
szutgauieuliunyanaediouldeaiunsayie
\iuA1 COP uae EER adeldds 10.81 % Tudiag
naNaeiu waz 4.0 % Tuvanlainansiudie
WisufunisszunganiaduiinslasiaussTove
Tuudaziu
7.7 arseenuuulidienidszuleu1IYBan
gavgiintiased¥eusziinavisiiiuyszansam

maszginmaueiatigianimneisanawiizindlng a3 30

ME

5-8 NINZIAN 2559 TN IAFIVA

nsldndenunazanansaana ldanefiundeany
va9LATaUUINAKUULENEIUTTUIBAU T
¥ 4 =] 1=2 IS
aaeanAasld szaziafuulife 1 Y

8.dalauauUL
A2sin1sNAERUEnINTSIKavR R INATIUNY
Thaonndasfiuuszniangnsznse altiuil 26 (w.a.
2558) aanAnundlunszssUyaiiniuaneIng
W.A. 2522

9. AnANTINYUSENIA
NUI v vauANUEILAUIUIANTIUNI
INTIUATOING  (-MechE) N928THeuIdnil
o < 1 Y Y =
du5galulaaqen

10. 1ONE1591994
[1] suan3 29ATUZHY. (2546). AUTIOUTVDY
309U UaINIALUUTEUIEANLSaUR 28N SEME
11 Inerfinusuunidudin d191391
AnssalATedNg ANZIAINTIUANERS JIaInTal
UNIINY1AY.
[2] 5u251 Weedau. (2547). 1SRN
UszansamluszuuusuanniAuuuszutenuiau
drgomdlagnisniut  Smerdnudumdudn
419138713A9N55ULA309N8  ARIZIAINTIUATERS
UIANITAINN TN,
[3] wuwsd aanafwus uazamz. (2548). nskivy
sussauzindasUFuamalagldtharuniuaindan
UaLsinas USeygulinus a@1v1390
JAansIuLATeena AMZIAINTTUANENS
W IN1aEaUaTI¥sl
[4] selve (2553). A1sANE
fus5ausveAiesUiuaInARAnRIuHUan
gaunaismAuBWIaWMeT Usgyyriinus arvn3vn
JAanssuLATesna AMNZAAINTTUANENS
WAINRUNALULATUWIUAS.
[5] ASHRAE Fundamental. American Society of

AUALAS AL,

Heating, refrigerating and Air Conditioning

Engineers.2000

=NETT
2016



