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a3uns finuassedin Ussmealve Tnsssuuiazesnuuulnedsgudoyaniudesnisiuasgudeyagunsal
fifmeegluiiomainlng lassraosszuulnglilusunsy TRNSYS lomdilniiised Snssdsinisdiaos
ssuumsinihfeuuuuld heater Tidhfauuusangud (CWHS) waz (WHS) Faduiifentusniiouiivuse
nHan33iaes wuin 19l selvesszuu HPWH fndn CWHS way IWHS 8g 77% uas 77.8% auandu
NNMFIATIIBATIgANans wudvAEonawuiu HPWH uwnufl CWHS wag IWHS axiiszeziatlunis
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Abstract

The heat pump water heating system (HPWH) operates by using electricity to circulate the
refrigerant to transfer heat from the surrounding air to the hot water tank. This study presents a design,
modeling and assessment of a HPWP for a 60-room dormitory of Suranaree University of Technology,
Nakhon Ratchasima, Thailand. The system is designed based on the typical water requirement of
dormitory bathrooms and the available data of commercial HPWP units sold in Thailand. Then the
system is simulated using TRNSYS program. For the sake of comparison, the simulations of the hot
water generation using a central water heating system (CWHS) and an individual water heating system
(IWHS) are also carried out. The annual energy consumption of each system is evaluated and
compared. It was found that the electrical power consumption of the HPWP is 77% and 77.8% of the
CWHS and IWHS, respectively. The economic analysis reveals that the payback period of the
replacement of IWHS with HPWH is about 3 years 3 months and it is about 1 year 2 months for the
replacement of CWHS with HPWH.
Keywords: heat pump water heating system, TRNSYS, electrical power consumption, economic

analysis.
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Hot Water Flow Rate (Lph) 774
Water In Temperature (°C) 30
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Refrigerant R-134a
Air Flow Rate (m3/hr) 4250
Power at Recovery Rate Included 5.95
all electrical parts (kW)
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aung vt COP wes HPWH  manaipdeulsl Ae
anmuadouiisiassnuisedldanneniaves
Javdauassdun vilier CoP fishsluananiied
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shdatisshnsisudieuaildinslunsamu
waziniunissening 3 szuudinanliléiun HPWH
CWHS  uag IWHS s1angunsaifldluudasssuuld
1NN1TATIIUEHAAUAZYIINITATLINAINEG U
Tiusdszuulunsdlfiffignain TRNSYS (51a1
wasuliimieas 3.9 vm/vule niln. [17]) uda
swsdoyarldaelilumsd 4

M1579% 4 agualg9nes19ueans 3 ssuu

a a . A P ' & A
msﬂszﬂgmmmsmiammﬂ’mssuLﬂsmﬂaumﬂszmﬂm AIN 30

JEUY suasusEY (Um) Al
gunsal | dnh | idusie 5167
ey | Sou ih¥eu (um)

Jou
HPWH 497,452 | 96,800 | 660,931 | 89649.11
CWHS 151,452 | 96,800 | 660,931 | 390035.5
IWHSx60 | 240,000 0 0 404195.9

NMISIN 4 @wrsatiAlgIneniun
AIUMSTEELIAAUYY (Payback period, PBP) la

Fafunamnaumsnesieluil
Payback period = Ini.tial investment. @)
Cash in flow per period
Fasuawmuiiudu (nitial investment) luauns
sziunalaethivatwesszuulmlifuiade audae
suasuesszuudn (nemnluszuulmiazievasmu
figaninszunifn uinaunugonislingaaulaidig

AN syuulndanuisarunulvssuufulaiuies)

wazdulaluumazean (Cash in flow per period)
mwalaeialiihsedeesszuuiiy ausieau
amuvasszuulnl Jederndsliiniisuszndald
Tuudazdiduies ilesinisdugszuuiidonis
Wisuiieuru 1¢ PBP anumn31edl 5

M13NN 5 sreeatun1sAunuaAazaATTUY

U

AwlSeudieu (v vs i) | PBP @)
HPWH vs IWHS 3.23
HPWH vs CWHS 1.15
CWHS vs IWHS 47.26

9915297 5 awiiiuinfieldsyuuiitiFou
WUU HPWH unufissuu IWHS aganunsafunulaly
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