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ABSTRACT

This research investigates the performance split type air-conditioner that uses Liquefied
Petroleum Gas (LPG) as refrigerant in Thailand. An air conditioner was chosen R22 used in the
air conditioners was replaced with LPG in the same air conditioner. No modification was made to
the air conditioner of cooling capacity is 12,300 BTU/hr. Thermodynamic properties of
refrigerant are calculated using REFPROP program. LPG is composited of about 70% propane
and 30% butane by mass fraction. An experiment was set room temperature at 25°C to test 72
hours to find Coefficient of Performance (COP,) and estimate seasonal performance (COPy,) by
using BIN method. The trial is to find the seasonal performance, the used of R22 and then
compare the results with the used of LPG.

The results showed that the Cooling capacity consumption (Q. . ) in kWh of R22 and

evap

LPG used are 10.6 kWh and 9.4 kWh by R22 used greater than LPG used 11.3%. The

Compressor work consumption (\W ) of R22 and LPG used are 2.8 kWh and 4.0 kWh by R22

comp
used less than LPG used 30%. Coefficient of performance (COP,) of R22 used is 3.78 greater
than 2.35 of LPG used about 37.8% and tend to decrease when total heat load increases.
Calculation result of energy separate by ambient temperature range 25°C - 40°C. Shown
that the rate of total heat load (Q~I . ) were correct data from the day that QI oaq Similar of both
refrigerants used. The result shown that Q,,, of both refrigerants used were tend to increases

when total heat load increases. The rate of cooling capacity (Qevap) separate by ambient

temperature were found that R22 used has a Q'evap greater than LPG used in any ambient



temperature and the result shown that Qevap tend to decrease when total heat load increases. The
calculate result of compressor power (V\'/oomp ) separate by ambient temperature were found that
R22 used has a V\'/Comp about 800 Watt and tend to increase a few when total heat load increases
but LPG used were has a rate of increase than R22 used.

The calculate result of Seasonal energy estimate in kWh were found Seasonal cooling
capacity consumption ( Qg ) vary with OTF by both of refrigerant used has a maximum value at

BIN temperature 28°C - 29°C cause by this BIN temperature have a high Ny and Q b the

evay
result shown that LPG used has a Qg greater than R22 used on the most BIN temperature cause
by LPG used has a OTF greater than R22 used. Seasonal compressor work (W, ) of LPG used
greater than R22 used when the BIN temperature more than 31°C

The calculate result of Total seasonal energy of any BIN temperature in kWh was found
the Total Seasonal cooling capacity (ZQBIN ) were similar of both refrigerant used same as a
Total Seasonal compressor work (Z:WBIN ), insulting to have a Seasonal coefficient of
performance (COPy;,) were similar of both refrigerant used, by COPy, of LPG used is 2.17 and
R22 used is 2.12 than LPG used about 2.3%

Comparison of seasonal energy estimate of selection province that are Chiang Mai,
Bangkok, Ubon Ratchathani and Songkhla was found that the ZQBW and ZWBIN tend to
increases when total BIN hour (Z N ) increases, and were found that ZQBIN of LPG used
greater than R22 used of any province but rate of ZQBIN and ZWBIN were change a few
insulting to COPy,,, were similar of each province. The COPy, of each province shown that R22
used are between 2.11-2.13 and LPG used are between 2.12-2.25 It can be concluded that LPG
can be used as refrigerant by LPG used could be control room temperature at 25°C in any
experiment ambient temperature. The COPy,, of LPG and R22 used in selection province was

very similar, that shown LPG could be use as refrigerant in other province also.



