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Abstract: D-Cube City is a recently completed multi purpose building consisting of four types of facilities; offices, a
department store, a hotel, and congregation spaces. A community energy supply system(CES) has been installed to
supply this building with electricity, steam, heat, and cold water. The BEMS, building energy management system, is
currently being designed to reduce building energy consumption through the efficient operation of the various pieces
of building service equipment. In this study the optimal methods for operating the CES of D-Cube City were
considered. This system includes three combined heat and power systems, seven steam boilers, two hot water boilers,
two absorption chillers, and four turbo chillers, and various other pieces of equipment. In result, the optimal methods
of operating the CES for various energy demand levels were obtained along with the seasonal effects on the
economic efficiency of the operation. The effect of the amount of energy demanded by the various facility areas on
the total energy consumption was also analyzed.
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Table 1 Specifications of the D-Cube City

Specifications
Multi-purpose(Office, Hotel,
Purpose Department store,
Conference hall and so on)
Story B8F ~42F
Ground 16,853
area (m’)
Department store 114,463
. Conference hall 20,182
Fazlltt)les Convenience(1st) 218
m Office 43,588
Hotel 51,733
229,922 m'
Total area (Except residential area)
Comp. due 2011. 8

Fig. 1 An air view of the D-Cube City, a test bed
used for actual BEMS(building and energy
management system) application(No. 2 ~ 4
and 6 are the object area)
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Table 2 Various energy loads in D-Cube City

Arca Unit heat Heat load Peak heat
Facilities () load (Mcal/h) load
M) (/i - by | VR (Geal/h)

Heating load

Dep.store | 54,746 184.3 10,090 8.07

Conf.Hall | 15,671 135.6 2,125 1.70

Convenience | 3,780 560.6 2,119 1.70

Office 18,544 117.5 2,179 1.74

Hotel 17,242 239.8 4,135 3.31
Sum. 109,983 - 20,648 16.52
Cooling load
Dep.store | 54,746 254.0 13,905 11.1
Conf.Hall | 15,671 188.0 2,946 2.4
Convenience | 3,780 207.0 782 0.6

Office 18,544 169.0 3,134 2.5

Hotel 17,242 204.0 3,517 2.8

Sum. 109,983 - 24,284 19.4
Electricity load
Facilities Ar?a dErlgt.y Peak load pea(li<er116ad
M) vam) | W 1w
Dep.store | 101,371 93 8,485 7,378
Conf.Hall | 35,266 64 2,031 1,766
Convenience | 10,584 63 600 522
Office 40,321 54 1,960 1,704
Hotel 42,453 63 2,407 2,093
Sum. 350,058 - 16,888 14,685

Table 3 Specifications of the CES for D-Cube City

. Energy Number
Apparatus Capacity consumption | of units
3 MWe
Gas engine| 1.367 MWt LNG
(Flue gas) ; 3
generator 1.643 MWt 676 Nm'/h
(Cooling water)
, LNG
Steam | > ™2 ™ 12032 Nwh | ©
PO 116 vh, 9,99 m| 1o, KNG
Hot water LNG
boiler | 6000 Mealh | 679" Nm | 2
Absaibtion| 650 USRT | 182 kW 2
Twbo 11 600 USRT | 1.1 MW 4
o]-&3] W4E Tr=i= 1,050 USRT(18.2 kW) &3
of FAYEr] 2d, 2ga H7IE olgs 9

2 a3l 1,600 USRT(1.1 MW) TFR¢] ElH
YE7] 4dlE Fu)sta o
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Table 4 Electric and heat energy balances for
D-Cube City

Heat sold
(Geal/yr)

Heating|45,961

Electricity Heat produced
(MWh/yr) (Geal/yr)

85.1 82.5 04.6
CHP| 66,640 CHP |58,749 o o,

%
14.9 17.5|Cooling 14.1
% | (Abs.) |\0020] o

Inlet| 11,640 o Boiler| 12,422

sum|78.280(10% sum.|71.171 102]0 Sum. [55.981 7527

%
Heat 21.3
i ) T ) | loss |1

25,000 - [TOE] 22,667

J, 13.7%

20,000
HLNG(CHP)

19,572
mLNG(boiler)

15,000 - " mLNG(refrigerator)

m Electricity(refrigerator)

10,000 [ " MElectricgrid

mTotal
5'000  —

CES Conventional type

Fig. 2 Comparison of the energy consumption and

energy saving ratio through the community
energy supply system with the conventional
one
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© Table 5 Variation of economic efficiency after
o=z 3o} optimization

Table 5= A SellvA] FaAl=glel dieh Akt Designed| Optimized | Variation
AlEEoldSs T3 & HASt wE A2F Annual CHP 85 776 74
AsAAge] weks A7 Amg veke] e running rate(%) ' '

F Aoz, A7 AT wAdue JMEEL uxlagsfa?:(ﬁ/t) 665 | 868 203
()

77.6%% AAAIRT Q3E Hishe oR Rate of energy | |5 149 .
UEbst S diBEAE SaEe] ouvA F saving(%) : : :
sty Foldd s aefd o A7y e Fuel cost saving | | |, 1.32 1

. (Billion Won) ) 3 0.18
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ﬁﬁlﬂ]% 7}‘%61:}01] T’q'% }\]—}:Ely /;jlg—xﬂﬁ}g} loﬂ CO, emission(%) 12.8 13.0 0.8
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80,000 - [ Heating area, m?2]
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20,000
Neighborhood
facilities(type 1)

Business  Accommodation
facilities

Cultural
facilities

Apartment  Selling facilities

Fig. 3 The occupied areas of each facilities of the
D-Cube City
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Fig. 4 The effect of the areas of each facilities on
the heating load per day
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Fig. 5 The variation of energy consumption with
heating load in building
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