ME-NETT 25 TSF 87

Engineering Network of Thailand

miﬂi:ﬂ;u%ﬁmim’%mhU"‘JmmmLﬂ%adﬂmmms:mﬂvlml A399 25
19-21 @aNAN 2554 Jamiansed

NANIZNUVDITIYFIUIARDNUALNITAARI
ADANIIOWZNITNWIBRAZNITODNRULLATIUITUAINARULRSNEIW
The Influence of Environmental Factors and Installation

to the Performance and the Design of Split Type Air Conditioner
o 1* a £ a
Usznay giawNTIn Uaz §3ANT WaWus
1ﬂ1ﬂ3‘ﬁﬁaﬂ’miimﬂ‘%adﬂﬂ ﬂmﬁmmsmmam% N%W%Vlﬂﬂé@mﬂﬂiﬂﬁﬁ@% ﬂEGLﬂWH
E-mail: fengpsw@ku.ac.th INsAnyi: 02-9428555 ¢ia 1803 In3ans: 02-5794576

UNAnED

mssanuuLLazdanlfiasasdsuanmeauuuuongIn ﬁfufgﬁ'mﬂfmwﬂszmwmzmaawé’aamﬁ'aa 3
Avuam sl st aussausaud sndszaniawmslianuin uazdwasniindaduanuiuas
suvluamanaanslsonuluenans w.a. 2552 s'ﬁdﬁmﬁ:qﬂiz%ﬂ%mwiy‘uﬁﬂumﬂﬁarﬂ:ﬁ’ 595y
e ﬁadmmsnﬁwmmLﬁu"l,ﬁ”l,ajﬁamdwﬁizqvﬁ o §NIZMINAFDY U N9y ia FIAsaNDd
sasdiuamezdanuuandrafiasanaauiiuazteinfavesioasen vldsnadedssansnnln
MIFH mu%%'ﬂf:ﬁi'mqﬂi:aaﬂﬂumia%ﬁaLLmﬁﬁﬂaaamaﬂﬁ@]mam%ﬁlﬁumﬁLmﬂzﬁt%aéhmm LA
waasliiiuiinavasiadvvesfaneasoniifidatssinininuesszuy seswinfimesidmsutzneyly
@28 Ambient temperature Waz Evaporating pressure Vlﬁgﬂﬁmﬁmﬂzﬁ wamﬁé’fﬂwuhlﬁaqmm}ﬁmaa
sowrasoutndwlasyinlw Condensing temperature 1finduann 50 1iln 55 deg C v=vinlvitlsznsnwes
FUUNANI 14% LR Lﬁ'a Evaporating pressure 8a8y 89 1w 70 psia M IRU T ENTAWTaITTULAARS
19% aﬂﬁdmia@awm Evaporating pressure FIFIHE DA Superheat temp T LILIWN198ANVDY
compressor qd%uashaﬁﬁfslf,%wé'tyqﬂmcﬁuazﬁaamaaﬂ@i’gﬂﬁwﬁmﬁla verify WUUS88INIATRaAEasH
"L@?Qﬂﬁ’@um%u qﬂmcﬁ@mwé’mm:qmﬁgﬁLu_lmiaLﬁﬂﬂﬁgﬂﬁ@éﬁﬁ‘uLﬂ'%'adﬂ%’umﬂwl,l,uuLmﬂmumm@
12,000 Btu/hr 8Nn1732 Ambient condition W83 Condensing unit ﬁmimuq&l Dry bulb temperature
WUUFRBINATARAT h Q@aammu”[ﬁgnmaauLLa:LLamwaﬁaa@ﬂﬁaaﬁu

o o @

Ad1@gl: Split type air conditioner, Performance, Environmental factor, Experimental test

Abstract

In order to design and select the air conditioning unit, the energy saving regulation from ministry of
energy must be applied since the year 2009 in Thailand. The regulation specifies the minimum
performance of air conditioning unit in terms of coefficient of performance, energy efficiency ratio, and
kilowatt power consumption per ton of refrigeration. The regulation was adopted the oversea standard
which utilize the condition according to specific environment. However, the installation in Thailand ambient
condition and also improper installation may deviate from the working condition of air conditioning unit.
This may degrade system performance. This research work aims to investigate the influence of

environmental factor comprising of ambient temperature and evaporating superheat. Results show that,
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when the increment of ambient temperature causes the condensing temperature rise up from 50 to 55

deg C, the system efficiency will drop down 14%. When the evaporating pressure decreases from 89 to

70 psia, the system efficiency will drop down 19%. Significantly, the decrement of evaporating

temperature causes the extreme superheat temperature at the compressor discharge. The experiment

was set up to verify the mathematical model in this research work. Pressure and temperature sensors

were installed in 12,000 Btu/hr split type air conditioning unit. The ambient condition of condensing unit

was controlled. The model was verified by experiment at design condition. The test results were in a good

agreement.

Keywords: Split type air conditioner, Performance, Environmental factor, Experimental test
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\Ju 130 psia RINA LA Evaporating temperature en)
qm%gﬁﬁﬁu Low pressure Iuizumﬁwfumﬂ 6 41
ilu 19 deg C MnUszdiuiidldinasinmsaanuuy
Lﬁamuqumﬁw%u%’%a Latent heat ¢ agldny
fruals qm%nﬁﬁﬁ’m Evaporating temperature Alai
\i4 45 deg F W38 7.2 deg C 92WUI1 Evaporating
pressure 92683 liifin 90 psia luifagiuniseanuuy
wsasdSuanmealudsznalnaieldldinmsiiues 5
ﬁLLWJIﬁmzLﬁ'w Evaporating pressure ifmﬁaa@mi
TEwann Seazsonalunisauda Evaporating

temperature LaZN1IAILAY Latent heat

mﬂgﬂ‘ﬁ 11 Enthalpy 813U Saturated vapor AT
1.0% mﬂgﬂ‘ﬁ 12 Enthalpy 813U Superheat vapor

aand 1.3% fousaziilu Percentage fitanudsonals
Superheat temperature ﬁnﬂgﬂ‘ﬁ' 13 8@RJ4971N 68.5 V1

\{lu 62.6 deg C #30aA89 8.6% T9azdinalwiia
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o '
=

ANuTauNd1aIN Compressor discharge ¢1 COP

o & - - &
VANAWINN 4.96 I 1ilu 7.75 nIaUsEARNTAWIANT 1

[ %
a A o @

56.2% WeNith ATadnaan Evaporating

temperature

¥ ~ . o
N113 Setup viadvnaaadtna Verify LLULIIADINIG

AMAFENS

qﬂﬂmﬁmzﬁaamaaa"[@?gna%ﬁa%mﬁa Verify
LLUU"ﬁ’]ﬂE’]GﬂWGﬂfﬁ@ﬂqﬁ@g qﬂﬂsnﬁ'@m’mﬁuuaz
Ezm%ﬂuﬁLLUU@iE]LﬁE]GVLﬁQﬂa@é;GﬁULﬂ%aﬁﬂ%ﬂﬁ]’m’]ﬂ
LUULYN&IW, Wall type, Cooling capacity 12,000
Btu/hr, sru Wi 220v/1 phase/50 Hz, Running
current = 4.9 Amp, Power consumption = 1,060 watt,
YUAYa Liquid pipeline = 4" , 3u19via Gas pipeline
=%, ANVENIMILAUYagIga 15 Llwas

Compressor type : Hermetically sealed rotary type
Refrigerant charge YNy 1.22 kg &% 3UIz8via 10
was Wasanszuuduuuy wal type LUUAAKEN
I@m?\@ﬁ%\‘l Capillary tube 13w Condensing unit Lﬁa
saLdsssUNUInMs navasinetluias Evaporator
unit @9 lgzaINdenIMaseULaz ATV TR Low
pressure LRz High pressure Tuandeinu 393
anudndudasliudre Capillary tube laglu
fumisfisnansnanatald ms Charge vl
FhaneTzz®193211319 Condensing unit Wag
Evaporating unit aadauusinuadskaa an1az
Ambient condition 283 Condensing unit ﬁmimuqm
Dry bulb temperature @?’smﬁmﬂ%’ummﬂﬁﬂqwﬁa
ﬁaamaauﬁy’a Evaporator room Laz Condensing
room M3 Seal Paagnsdiiailasiunmssives

2INANIEUDN

MIAAAY Sensor TAURN TUATANUAL waad 1l

3U7 15-17 Sensor ldinssauifiuiuiaiasiiadan
efiald dyanlWiniiald azgnasean’llds

#a3Auqu (Control room) Natitinaan'yl

U
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Eﬂ‘ﬁ 16 : N1IGAGI Sensor A Condensing unit

v
‘ Expansion valve

‘ Compressor

SfIJ‘Vl 17 : Diagram LLammimm Sensor

[

fyamuniWigniauliiuszuuuaainauas
'«S‘mﬁu'ﬁagahﬂawﬁamﬁ é‘aazha'*ﬁa%mﬁﬁﬁmi
A72974 "L@i’l,l,amé‘agﬂﬁ 18 nmMIlIsuLiisy
WUUFRBINIATAFRAT h g@ﬁnﬁahszuum’%"aa
enuduvesszuudiuenmeldiing R-22 §

Condensing temperature = 50 deg C L
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Evaporating temperature = 6 deg C vil#3zuuvh
ANULEUIZABIYIN9N High pressure = 286 psia
WLRZ Low pressure = 89 psia vl@TgnmaamLa:LLamwa

NROAARDING é’aLLa@d1ugﬂﬁ 19-20

Eﬂﬁ 18 : MNUEaJ Data logger sl,umsmumaua
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gﬂﬁ 19 : ﬁagammé’u’naﬁwu 14129 60 WA
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50 -+ — eyl : o i A
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ET
e Ty ambient

20 == Temp evap

temperature (degC)

g T CONC
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o 10 20 30 40 50 60
time {minute)

gﬂﬁ 20 : ﬁa;&aqm%gﬁmaﬁzuu 1419 60 w17

#5Unan15338
o a {d‘ a 6 A
1) BUUIRBINIATAMIAIA LT IUNNTA AR LT
LAY LATLRAI IALAND INaVITATE VD
FIWIAFANNNADUTZENTANVRITIUD RBI
winlmassayenliznaulildas Ambient

temperature L8z Evaporating pressure Vlﬁgﬂﬁ,’]m
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AR Namﬁ%'ﬂwmnﬁaqm%gﬁmaa
a o A £ o % .
FawaseutRNulasyinli Condensing
Ry w
temperature LWXIWAIN 50 W 55 deg C CEAalNY
UeANTANVDITIUUANRT 14% WAz t1D
Evaporating pressure aaa3d 89 11w 70 psia 21
RS RNTNINVBITZULAART 19% BNNINITAART
U8y Evaporating pressure FIRINA LA Superheat
- &
temp T UILITANIIBANTEY Compressor &8
HRRFUIIER T
6 ¥ 3 3 .&’ A .
2) qﬂmmua:%admaaavlﬂgﬂaﬁwmwa verify

o a {d' v o :3/ 6
LLmJanaaa‘maﬂmmmamw%gﬂwwmmu qﬂmm
i'ﬂmmﬁmmzqmugﬁLLumiaLﬁaa"L@Tgﬂaﬂé'aﬁ'u
LA329UTUIMALLLLENFEIUTUIA 12,000 Btu/hr
RUUINRINIATRAANTAT T Q@aammuvl,ﬁgn

NAFOULAZLRAINANROAARDING

naansIsNUsenad

nwaseilesumsatiu m‘l‘,unuﬁﬁ'ﬁmﬂ‘[mamﬁﬁ'ﬂ
LRTWAIWIAAINTTNIZUUUT U MALRZYInANNLE®
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