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The Testing of Air-Conditioner Using Propane as a Refrigerant Replace Compared to R22
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nansznufuasnedoutosnitans R22 Inevinnsaaeuiunissusuenesiinsnlouuunendiufinaniiion1sawun 12,371
BTU/h ﬁlﬁﬂ%mﬂ?{auaﬂﬂim‘lm 9 %ﬁwmaauﬁammﬁu%ﬁy’q 25°C TnaLfiunanisvaaeurewiazansyaudu lugiefianne
o1mAnsuenlndifsaty Sallgumndanie mmﬁmauaﬂmmaamwm 29.6-31.4°C (Lmﬂmamﬂmmaauaaﬂm +1°C) {Foulw
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Abstract

The problems of global warming and greenhouse effect are also partly caused by the use of refrigerant
Chlorodifluoromethane (e.g. R22 refrigerant), which normally uses in the commercial air-conditioners. Therefore, the use
of propane (R290) as a refrigerant was considered because of less environmental impact as compared to R22. The tests
were performed on the commercial split type air-conditioners that have a cooling capacity of 12,371 BTU/h and without
any modification. Moreover, the tests were performed at a thermostat set point of 25°C. The data collection was
conducted with each refrigerant on similar ambient condition that has an ambient temperature range of 29.6-31.4°C (the
difference from the average value is less than +1°C). A mass charge of R22 refrigerant was tested on 900 ¢, while the mass
charges of propane (R290) were tested on 200, 300, 400, 500 and 600 ¢. The purpose of this study was to determine the
optimum mass charge of R290 refrigerant to replace R22 refrigerant. The efficiencies of air-conditioners were mainly
compared. The results showed that the optimum mass charge of R290 to replace R22 was 500 g. With the mass charge
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of R290 of 500 g, the room temperature at 25°C could be maintained and a similar cooling efficiency could be achieved

as compared to R22 refrigerant. Also, the compressor work was only 2% higher than the use of R22 refrigerant.

Furthermore, with the use of mass charge of R290 at 500 g, the results showed that the refrigeration coefficient of

performance was only 2.5% lower than the use of R22 refrigerant.
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air-conditioner; propane; refrigerant R22
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Refrigerant R22 R32 R410a R290
Chemical Name or Composition (% by mass) Chlorodifluoromethane  Difluoromethane  R-32/125 (50/50)  Propane
Critical temperature (°C) 96.2 78.1 714 96.7
Critical pressure (MPa) 4.99 5.78 4.90 4.25
Boiling point (°C) -40.8 -51.7 514 -42.1
Flammability NO Lower NO Highly
Toxicity NO NO NO NO
Atmospheric life time (year) 13.3 4.9 32.6 negligible
ODP! 0.055 0 0 0
GWP (100 year)? 1810 675 2100 33

'0zone Depletion Potential: the relative amount of degradation to the ozone layer with R-11 fixed at ODP of 1.0.

%Global Warming Potential: the potential of a substance to contribute to global warming.
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Evaporator Condenser
Refrigerant

Pressure (kPa) Pressure (kPa)

Net Refrigerating Power
Effect (kJ/kg)

Coefficient Of

Consumption (W) Performance (COP)

R22 296.1 1190.2

R290 292.1 1081.2

760.6 4.65
768 4.57

Notes: Data based on 5°F evaporation, 86°F condensation, 0°F subcool, and 0°F superheat.
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Feldfans r22 Wuansiannudu Taeflusuimans R22
U339 900 g 31nudn lagfidayadiinizves

A19°9% 3 Joyadumzvenasesuiueinidlunimaaes

Phase 1

Frequency 50 Hz
Maximum input 1,290 W/ 5.9 A
Cooling capacity 3,600 W
Current 38A

Power input 1,050 W

Ccop 3.43
Refrigerant R22

High pressure 2.7 MPa

Low pressure 1.6 MPa
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Refrigerant R290 R22
/Mass 200g | 300g | 400g | 500g | 600g | 900g
Compressor
1.49 | 0.58 | 0.81 | 0.98 | 1.12 | 0.96
work (W-h)
Cooling

438 | 1.77 | 2.07 | 2.29 | 2.30 | 2.30
consumption (W-h)

Average ambient
31412971301 304 | 313|296
temperature (°C)

Average room
232 1243|243 | 243 | 243 | 24.1
temperature (°C)

ON-time (min) 115 4 6 9 12 6
OFF-time (min) 6 7 7 7 7 7
COP 294 (304256 | 234 | 205| 24
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Rate of Energy VS Temperature (R290, 200 g)
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Rate of Energy VS Temperature (R290, 400 g)
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Rate of Energy VS Temperature (R290, 600 g)
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Rate of Energy VS Temperature (R290, 300 g)
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nadeu 2 Falus nudinisnadeuiasesUuanalagly
vl R290 e 200 g Tnueiesdalogaiign
Tagunninnsneaeulaeldansyitanudu R22 wihdu
Soway 355 uandlifiuinnismeaeulagldaisviaiy
Wiu R290 fiwna 200 ¢ furavesansyiiannuduldifies
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M15190 5 AnuduRuSNNsnneu B dularAFIUSEANSLARS
A159naulaveIAINSIIUTINVBINTITA1TYIAIY
1fu R290 7isa 300 ¢ 9 600 g

Linear regression R?
Comp.work y=0.1779x + 0.4269 0.987
Oy y=0.1804x +1.6541 0877

woRavianudulusseznarsudurilinainiewh
SERYVNIUTTEELIa U @I IANS 11U INUD
wiossaleuazipiewinsymeiidunnniinsdlau q snma
wuiruadessnlefuwliuinty Weiuinavesans
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niuTITenaIessnle (Comp.work ) LaZLASO9v

v &

sgy (Q,,,) 1128 300 83 600 ¢ WUITAMNAUNUS

evap
nsanaeuiudu (lnear regression) wasA1duUszaANS
wanensanaula (coefficient of determination, R?) 7
duiusiuinaansiianundu (x) wansfmnsed 5
nsnaaaulavinnIsRINTUNINIaYEIE1 YA
R290 Fhnunzaufunisunuiiansinaaudu rRo2 4
Feulunisifinanssitainuidu R290 geamion
ANNAINTANTYINANILE UV UNINAdR VAN YA
B R22 wilelia3esusuerniaaunsagiemau e
yosrpsUfuormamuiisanwuul’ wasyinisiansan
waveasiamdy R290 fiwunzaufunisunuiians
Wiy R22 ideulvArnuadesdalowhiuniotos
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wEuveaIetiuanret duUdeuileldansvh
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VAdOUNUIINITVAdBUATSYAUEY R290 g 600 g
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AnLdy R22 LLazﬁﬂ"1d’mm%aé’miaqaﬂdﬂﬁauimma
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nMsnaaeUaTsThAIEy R290 fiaa 600 ¢ fifnanndn
nMInAdeUaNsIIAILEY R22 wihiuSeway 14.3 Tuvug
finsnaaeuaisinainudu R290 finaa 500 ¢ fidn
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Energy consumption VS Amient temperature
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puIdANUFURUS TR0 ULaLANFNUTLAND
wansn1sinaulade y=-0.3186x+3.2945 uaz R* =

0.9688 mua1Au

5. &3y
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sy (R290) LHuaisvinauuidSeuiisuiunns
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