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ABSTRACT: The objectives of this study are to analyze the performance of a river water-source
heat pump and to carry out economic assessment for the heat pump. The COP of the river
water—source heat pump was 3-21% higher than that of the air-source heat pump because river
water provides stable operating temperature compared with air temperature throughout the year.
The economic analysis was carried out by comparing the initial and operating cost of the river
water-source heat pump with those of the conventional air-source heat pump. The ratio of the
life cycle operating cost to the life cycle cost increased with the increase of building capacity. The
payback period was found to be less than 3.5 years when the capacity of the river water—source
heat pump was larger than 10 RT.

Key words: River water(3}34%), Heat pump(&@# 3=), Life cycle cost(LCC, AolF7]1]4), Payback
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Fig. 1 Schematic of the heat pump system with heat sources.
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Fig. 3 Variation of the monthly average COP
heat pump.

Month
and temperature for the air source heat

Fig. 2 Variation of the monthly average COP
pump.



uh A2

¢ st
Yebdit
FAHe 2007

LTz

QP,] ﬁﬁg}__
T #RFAd
LSS Ed 9A 2ex
Wite ded, 4% $/id 9w v

F A o7 At

6 wA Aol L}E}}:}'L} kg 19 |
Yol 3482 7} A e
o M Hlm

23 g =

MEA e 4gd 7]l E FeR 37

E€3 shHsEde 10RTH %%*E Al o

8ol W E gk Fig. 4% 94 W& 3ol o
gto] T714Y At g BHiﬂ-a%v% 2

W& o] 5% njwto =z
& Aol verdlA ggto, FAEgE 10€S
A e s kg o] 5~15%¢] & ApolE el
Al Fig. 55 €49 COPY diste] g71d4d &
Az e FHAFLELe vE YEdyed L8

AEAA L] B8 3799 9E9=
Hrd 3~21%A = 4% 38 & § drh 53
37149 EHEE Eéﬂit} 8719l COP A
37F FEEAA YeEgEd, olie 9rexs)
Wl A ekl wel @Eut AR e
go) vk FUhegr) wiolv), Wl F4) 9
BEAE &A4e s meIvA rexst

N R ELE

M r

s

JENAFR CUTLEC: Mesfig oo MRCEEP: Cidingovode
Heatirg rroce; Cord reservalr et tenp =45C
Codingreck: Evep resmvarintettenp = 40T

&
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River water source HP
Operation cost Heating 645,731 2,130,914 6,457,314
(won) Cooling 393,327 1,297,979 3,933,270
Air source HP + LNG Boiler -
Heating 1,350,195 4,296,075 12,888,225
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Table 5 Basic factor of the LCC analysis

‘ River water |Conventional
Items

source HP system
Useful life(year) 10 10
Discount rate(96 5 5
Interest rate(%) 2.5 -
Escalation of 2 8
energy rate(%) (Electricity) (LNG)
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Table 6 Results of the LCC analysis

Case Ttems 3RT 10RT 30RT
Life initial cost (won) 8,693,137 14,716,014 22,300,792
River water | Life operation cost Cooling 2,949,901 9,734672 29,499,006
source HP (won) Heating 5524792 | 18231815 | 55247925
Life maintenance cost (won) 1,629,120 2,588,542 3,746,802
Life initial cost (won) 4,190,000 9,082,000 13,904,000
Conventional | Life operation cost Cooling 3,365,254 11,105,338 33,652,538
system {won) Heating 11,562,090 36,756,650 110,269,949
Life maintenance cost (won) 647,081 1,402,576 2,147,260
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