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Abstract

This study examined the energy performance according to the main design parameters of a solar water heating
system for an office building using the life cycle cost (LCC) optimization simulations. The LCC optimization
simulations of the system were conducted with TRNSYS and GenOpt employing the Hooke-Jeeves algorithm for
cases where water temperature was 60C and 50C. The results showed that for water temperature at 60 C and
50C the global radiation incident on the collector could be decreased by 16.98% and 28.52%, collector useful energy
gain could be decreased by 15.04% and 22.59%, energy to load from storage tank could be decreased by 10.86%
and 18.06% and AH energy to load could be increased by 16.86% and 38.50% respectively compared to a
non-optimized system. The annual average collection efficiency of the collector was increased by 0.88% for 60C
and 2.78% for 50C because of increase of collector slope and decrease of the mass flow rate per collector area.
The annual average efficiency of the system was increased by 1.74% and 3.47% compared to the basis system.
However, the annual solar fraction of the system was decreased by 6.68% for 60C and 11.26% for 50C due to
decrease of collector area and storage tank volume.

Keywords : AFF#4 A E(Office building), Bl %< F ¥ A2~ ¥ (Solar water heating system),
Ao F71u] & (Life cycle cost), 3 % 3}(Optimization), ol Y] A4 5 (Energy performance)
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Hot water draw (kg/hr)

E 1. YL SEA A MY
7L A4
Fp(m) 0.793
F, U, 5.1758
Area 2 m'/ea
k= Unit 100 ea
Azimuth 0°
Slope 40°
Flowrate 0.018 kg/m's
Type Vertical cylinder
Capacity 15 m
2oz Iﬁo§s 2.0 W/m'K
eight 3.6 m
Inlet 0.2 m
Outlet 1.8 m
Type on-off differential control
Aol 7] ATon 10 °C
A Tose 2 °C
Bz Type Master/Slave
7+4 7] Capacity 175 kW
g w3 Effectiveness 0.82
Flow rate 12.960 kg/hr
A4 7] Efficiency 0.5
w3 HX | Power 3 kW
=4z Efficiency 0.5
T3 HX | Power 1.1 kW
Hd7] Density 1,024 kg/m'
=3 A | Specific heat 3.823 kJ/kgK
=4z Density 1,000 kg/m’
=3 A | Specific heat 4190 kJ/kgsK

2) FHAUA7IEA T, HFLAA) A2d A2EL AH7AE, 2008,
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3) Solar Energy Lab., TRNSYS 16.1 reference manual, University of
Wisconsin-Madison, 2005.
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LBNL-2077E, 2009
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T
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30000 | el e ot W P e —
—_——— e ——— Hot water load
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a2l 4 LCC zlHMatof| we efSEFE F2H4 ol XM s Halgegs3E2% 50T)
E 5 LCC z|XMsto| mZ EfSAZEAA - AEY efSdodx| 35 ¥ IFT
A 7 17l A8 s5" | H97 #5 9% X sHIF 787 EHEE
- 60C 50C 60°C 50T 60°C 50C 60°C 50C
=4 GJ/h -43.23 -72.32 -14.95 -22.29 -12.57 -19.17 13.95 21.55
° - % -15.64 -26.16 -14.61 -21.78 -12.78 -19.53 10.42 24.40
717" GJ/h -92.24 -155.05 -24.93 -38.78 -14.71 -25.96 16.60 20.70
N % -1741 -29.27 -14.17 -22.04 -9.82 -17.32 28.19 3.43
S 7] GJ/h -26.05 -43.83 -8.17 -11.10 -2.71 -4.71 2.70 2.22
i % -17.98 -30.26 -19.86 -26.98 -9.72 -16.89 61.16 183.09
- GJ/h | -16151 -271.21 -48.05 -72.16 -29.99 -49.83 33.25 44.47
T % -16.98 -28.52 -15.04 -22.59 -10.86 -18.06 16.86 38.50
* A7 1Y, 2¢, 114, 12¢
= T7b7]0 39, 49, 54, 6¥, 94¢, 10¥€
w34 7] 7Y, 89
LCC # A8 vgaggasgel bgdoly  oleld FATYA2W Y AP
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10) KESE Registration Number 2009-incheon-R-004, 2009.
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