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Abstract

This research was a comparative study of performance on a split-type
air conditioning system with the solar collector. The system consisted of a vapor
compression with an inverter system, air-cool type condenser, R32 type of refrigerant,
and 5.42 kW (18,500 Btu/h) of cooling capacity. To determine the system performance
and the potential of energy saving between solar collector, two experiments were con-
ducted as testing an air conditioner combined flat plate solar collector and testing an
air conditioner combined vacuum tube solar collector. In which the copper tube is 5
meters long, installed inside the solar collector. The cooling load for air conditioning was
controlled at 1.0, 2.0, 3.0, 4.0 and 5.0 kW, in a room area 25 m?, at a constant room
temperature of 25°C, the time of testing 09.00 am - 05.00 pm. The result show that
the air conditioner combined with vacuum tube solar collector was best effective
combination system more than flat plate solar collector, the coefficient of performant
(COP) was equaled to 7.24 and 7.15, energy efficiency ratio (EER) was equaled to 23.16
and 22.49 Btu/h/W, the average maximum electric power was at 1.08 and 1.14 kW, and
the electrical energy was consumed at 8.8 and 9.16 kWh/day (09.00 am - 05.00 pm)
which will cost equaled to 37.15 and 38.67 baht/day.

Keywords: Energy Saving, Air Conditioning System, Solar Energy, Coefficient of Performant
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09.00-17.00 w. yAN5e) waza AN 7 madsendaaldiendsnuliiianauagsvesi
NUTBITEUUUTUDINMALUULENA WA UIAToLAUSENLEITing Wul1gensUsEndn
WANIUTBITEUUUSUINMARUUKENdwlE I AudunusduateindfiszeznanAuyuaie

1.23 way 1.45 U auansu
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M19199 2 YaA1N1saUEnsvessruUYSUeINIAkULLENAIuTInAuRLAuSduatenting
ANN5IAAEY 18,500 Btu/h

szuudiuenmea  szuudiuennid  szuudiuennid

HUUKENEIUIIN  UULBNEIUY wuusengdIuuia
Useian fudunuieduas  saududaiu Bunefined

o finduuuvaen  Sedudseiing

WiIFINIA  WUUHUIIU

1. yarnia3osFuemea (Um) 21,700 21,700 21,700
2. aﬂamﬁ’al,ﬁu%’ﬁummﬁmé (vn) 5,000 3,000 -

3. mslndsaulniedenetu 8.8 9.16 10.87
(09.00-17.00 u.) (kWh/day)

4. alganeliseiu 37.15 38.67 4591

(Al ade 4.22 uIm/kwh) (Un)

Qs r=J

an’aNAauUnNu
12000.0
10000.0
= 8000.0
= 6000.0
a 4000.0

|~ -
0.0
1000 2000 3000 4000 5000

msolar collector tube | 10285.0 = 9520.8 7758.6 3044.9 1272.8
M solar collector plate = 102473 = 9333.3 5870.0 2598.1 780.0

cooling load (w)

M solar collector tube M solar collector plate

=3
SAZIANAUNU
4.00
350
3.00
2.50
E= 2.00
150
1.00
T W W 8
0.00
1000 2000 3000 4000 5000
m solar collector tube 0.49 0.53 0.64 1.64 393
M solar collector plate 0.29 0.32 051 115 3.85

cooling load (w)

M solar collector tube W solar collector plate

A 7 Msdsendasldnelninnanadiagsres AuYUYITEUUUTUOIMALUURENE LI
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48 U 1 atufl 1 unsian - wwieu 2565 W | = | L

dyunauaziauaLue

msfnwnUSeuiieuanssauglussuuuuaniauukena il uiuiused
anuSeunnuasending MUSeufisunisussndandanuiaraussauzveunioslfuainie
FufuFuiusidanusounnuaieiinduuunasnuiigyyIN AL RIS Y sumadieu
WieufuedesSusimALuUsunesmesTiAdulssansaussausads 4.26 Tnsainnisnnaes
Tundstinuindedeaduussaniaussausvonaiaiuainid (COP) Mdsamfufufused
LavoinduuuuHuGsULAzIUUTaRALA g NETAINAY 7.12 wag 7.24 uazAade
MIUsERTANEINUIINAY 22.49 waz 23.16% muasu Saudsmdsnuliihfiannsadszuda
Ifanasads 16.18 uaz 20.59 auasu LLaxﬁmiﬂﬂﬂﬁﬁanuLaﬁa 1.23 ¥ uag 1.45 U suanu
Tngmnvinnsidenlitumsdenidlunisenisyhanudulsiiiy 3 kW Ssazanunsoldsyorna
Aunulalaiiu 1Y
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