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Abstract At the 21" Conference of the Parties (COP) of the United Nations Climate change Conference, representatives
of the 195 member countries reached an agreement requiring all participating countries, including Korea, to establish
proactive measures to fight climate change. Under this vision, energy network technologies are deemed as a key site
of research towards meeting this goal. Herein, the headquarters of the Korea Institute of Energy Research (KIER)
is a worthy site for carrying out energy network technology research insofar as it contains various heat sources. To
prepare for this research, a study was conducted analyzing the heat sources at KIER based on measured data. The
study also consisted of developeding simulation models to predict the amount of energy savings that could be derived
by replacing an absorption chiller/heater with an absorption heat pump during winter seasons. In our simulation results,
we observed a primary energy saving ratio of 65~72% based on the water temperature from the heat source of a
coal power plant.
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Table 1 State of heating system in KIER

Building no. Equipment unit Total heating capacity[kW]
El EHP 6 603
E3 Flue tube-smoke boiler 1 559
N1 GSHP 2 210
N2 GSHP 2 210
N3 EHP 3 36

GSHP 2 208
N4 Absorption chiller/heater 1 353
GSHP 1 140
wi EHP 8 735
GSHP 2 177
W2 Absorption chiller/heater 2 4,924
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Fig. 1 Monthly LNG consumption of KIER. Fig. 2 Monthly electricity consumption of KIER.
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Table 2 Input parameters

Item Value[kW/TC] Item Value[kg/s] Item Value[ C]
UA, 305.0 my 40.5 Thin (Ti3) 30.0
UAq 230.0 me 20.0 Toin (T1) 130.0
UAc 138.3 me 40.5 Tosn (Tis) =T out
UAy, 270.0 mg 34.7 Tyin (T17) 38.0
UAgx 0.1 m, 45
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Table 3 Simulation results of the absorption heat pump cycle shown in Fig. 4.

i 7[C] P, [kPal hikgs] m, [kg/s] G[%]
1 37.1 2.53 74.7 *4.5000 44.68
2 37.1 30.06 74.7 4.5000 44.68
3 37.8 30.06 76.3 4.5000 44.68
4 109.3 30.06 242.7 3.5887 56.03
5 108.3 30.06 240.7 3.5887 56.03
6 58.8 2.53 240.7 3.5887 56.03
7 89.5 30.06 2664.2 09113
8 69.2 30.06 289.5 09113
9 21.3 2.53 289.5 09113
10 21.3 2.53 2539.5 09113
11 "130.0 546.4 0.0
12 96.8 405.7
13 '30.0 125.8 "40.5
14 46.8 195.9
15 46.8 195.9 "40.5
16 59.6 249.4
17 "38.0 159.2 347
18 239 100.1
75, ugky] Ui A wpet 2Exh} QAGATE @A R, o] & aEste] §57|¢ TS ey
Tre® v A Aty maee A 273t Aol Fedtng RuEde) dAAxnase Fxalel,
Table 16 thEbt ule} ro] mealzgo] e Wz A4t Folxl 9Y WMol me), 44 sEg=e]
we3 A%, 84903 5gole] LiBr w7t 540 A, 7 dusvle] 9% BFer 1y
COP7} At=Hth
ANt A o5 2ok fR9 du o] £, S57AY w5, 19 A a8a 57 W4 s
WS W FTeRE A4 gow 27] 7MS Ak O ¥ 27] 2] Fold $57) W 9
LEot Y fS Bl $EIHS o, Fold Wg QTeEs U S B SudHs A
Ak S5V UM AAETE Aoz AL THste], B AT Ao o] 7} R e] LMTDS}
UAZ AR 5 ghabsit, wdgo X 2%8 U49 Fo17 UAd S vlaska, A $] ol SolS
744 Newton-Raphson """ 0.2 714 ghe-g A7HAsl, 919] AXLS whuginy. o)& Ba F2 s EHLo
Ak, g, g9 5§99 LiBr e} 7t dud)e] dustare] AQH 1, A1)l o5 FH4 8lE
o] %5 A5 (CoP)7t AEF L)
copP QAJT Qc (1)
Qq
ol A RS AEetia), Fura e AAXAES Y e FAeA ALl ANG Heksiy
B BrAUe] 25 (Tp)el hE F544 sEF = copst g&é%ﬂ Fig. 55 m] At
] A

Akl vl alsto] YERYSITE Table 3¢ = =
FaFAel @ vt Ay Y, Y, 28 ETETF B 9 }g 3% MMW %“lé}i COP=
0.35% SAH&S H AT
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Fig. 8 Supply and return water temperature of the absorption chiller/heater on Nov. 21, 2016.
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Fig. 9 Heat source temperature of the absorption heat Fig. 10 Comparison LNG consumption between measured
pump and heating loads which are measured the absorption chiller/heater and simulated the
according to in working hours. absorption heat pump.

Table 4 Comparison of LNG consumption between the absorption chiller/heater and the absorption heat pump

Absorption heat pump(sim.)

LNG Absorption chiller/
3 Pattern of heat source temperature
[Nm'] heater (mea.)
) @) ©) @ ® avg.

Nov.21 326.54 326.88 32791 328.82 328.34 326.54 959

Nov.22 217.53 217.67 218.51 219.01 218.76 217.53 774

Nov.23 282.37 282.55 283.68 284.29 283.97 282.37 853

Nov.24 295.38 295.52 296.77 297.38 297.07 295.38 889

Nov.25 282.94 283.07 284.28 284.83 284.55 282.94 930
4. AlS8old Zo 2 D&
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