198818

amﬁ%ﬂ{‘:ﬁ]umsﬁﬂmamsauwmiznuﬁwﬁ‘ﬁ'ﬂuﬁ‘l@%’ﬁumm%'ama?uwﬁwm
ume1ﬁ¢15uuu"lm§ﬂﬁ15ﬂc§uwu§u sLazﬁﬁ'anaﬁ"lﬁ'mﬂﬂﬁmawu1ﬁwmtmu§1ammq
ﬂmﬁmﬂmmmﬂﬂﬂsmxma“mmmmmmmmumms w91 SauduTedenfindunui su
Tafinszenavuin 2.09 m mwumv‘f]uamﬂmﬁmmmm’ﬂummsau ABUIWT AITDI UL
Hermetic Reciprocating wmammasﬂlﬂ% 0.25 hp mmuﬁvﬁnmiauwm 200 liter 1¥as
RiAubu R22 z’i‘lumimuu aﬂﬂms“lwammm 10  liter/min amﬂﬂumsauhqm
szanat 50°C ﬁwmiwﬂﬂeuﬁ«mnm 10.00 Y. — 14.00 U. moldifedenfiad uazanaz
ﬂummﬁmmmmmwﬂm
HAINMITNATBUNYI amnﬂmmuﬂuﬂamumﬁufﬁ’emzdaﬂ 9 Ry
LHzMRTININATY Tﬂauamﬂﬂmwmmmﬂivmm 28 — 55°C afusedoriiad nie
mmmmﬂﬁmmmmmms'e‘)u"lﬂmﬂmsmmmmm‘vmmﬂmm'em iipaninguugiives
'mﬁn"1mmwummncéhmmqammﬂmmmmwﬂummmnﬂaﬂn mfadornindeziinade
Aussouzvesszuulugausn q veanInaaou PnTuaussauzvesszuuziuua Iy
anaTszIZIATITININATY Lf'immm)mwnﬁmmfrﬂu6«&5uaxam§'ﬁﬂuﬁqai’fu Tag
mfmﬂswﬁwﬁﬁmiauummﬂnmmiauumaa‘lumﬁ s13 4 6 uazwad lanInmsiaes
AOMUNTAUMIMNUYDITY uunm‘lm%'maqLm%ﬂu"lﬂ“luummmnnwaﬂ"lﬂmnmsmﬁan
MM SnTETmaRsEgManinu iizos nmﬂunuﬂiwmm 4.91 year ORI IHAADUUNY

myasuniolu 18.85 % mmwnmswmmmmﬂiwmm 28°C ammumsauimmﬂnmm

50°C l!.ﬂ“’i]'lﬂﬂ'l‘i')tﬂi’l“’ﬂLW’E]HNlu'lﬂﬂiﬁ)\mﬂlﬂUﬁ“’ﬁllu'l‘iﬂutﬂﬂiﬂnﬁﬂﬁﬂi‘"mui‘”ﬂ EA9 e ]
ﬂuﬂumﬂuwaﬂ"lmlmﬂmmumﬁummu 300 liter



198818

In this study, performance analysis of a water heating system with direct expansion solar
assisted heat pump has been analysed and mathematical modeling of each component has been
developed for the system simulation. A 209 m unglazed flat-plate solar collector acts as an
evaporator of a R-22 heat pump, having a 0.25 hp hermetic reciprocating type compressor and a
200 liter storage tank. The water flow rate is 10 liter/min and the required hot water temperature
is about 50°C. The experiment has been carried out between 10.00 a.m. — 02.00 p.m. under the
meteorological condition of Chiang Mai province.

The results show that, the water temperature in the storage tank increases with time and
varies between about 28 — 55°C, the solar collector can absorb heat from both solar irradiation and
the ambient temperature according to the temperature of refrigerant at the inlet solar collector was
lower ambient temperature. The performance of the system is influenced significantly by solar
irradiation and decreases with time according to the increase of water temperature in the storage
tank. The values of COP range from about 4.00 to 6.00. The results from simulation agree quite
well with the experimental results. An economical analysis indicates a payback period of about
491 year and an internal rate of return of aboﬁt 18.85 % when the initial water temperature is
28°C and the required hot water temperature is 50°C. The appropriate storage volume is found to
be 300 liter.





