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Abstract To fulfill the demands concerning energy efficiency for zero energy buildings, various technologies of architects
and engineers are required. This study aims to estimate the thermal performance of heat source equipment in which part
load characteristics are considered in an office building. Overestimation of heat source equipment was reviewed through
literature survey, and heating and cooling loads depending on the capacity and division of the equipment were analyzed

through a simulation program (DOE-2.1E).

The conclusions gained from this study are as follows; 1) The more the division of equipment, the less the heating and
cooling energy consumption. 2) When a large item of equipment is divided into two small items of equipment, the optimum
application rate showed as 5 : 5 for chiller, and 7 : 3 for boiler, respectively.
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Table 1 Chiller Capacity and Redundancy Compliance

Gros Cooling . Safety
Case area Max Capacity Unit Factor

(m") (kcal/h) (USRT/EA) (%)
A 8,634 756,000 250x1EA -
B 9,247 415,764 TOxX2EA 1.8%
C 8,031 1,048,816 200x2EA 13.3%
D 65,883 5,140,031 600%3EA 5.6%
E 35,092 3,135,283 360x3EA 4%
F 19,261 1,551,049 320%2EA  19.9%
G 16,239 1,771,836 360%2EA 18.6%
H 21,277 1,858,609 320x2EA 4%
I 10,615 1,135,643 210x2EA 10.6%

Office Low : 3,849,552  705x2EA 9.7%
J 123,203 Office High : 2,319,408 767x2EA 8.5%
Store : 1,605,744 266%2EA  0.2%
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Fig. 1 Bird’s-eye View of Simulation Building.

393



B
o
o,
M

Table 2 Simulation Data(s)

Table 3 Load Calculation and Equipment Capacity by

Category Purpose Input RTS Method
Office 30 W/m2 Cooling Load Heating Load
Light Category W) w)
densi Hall 20 Wimz2
ensity Toilet 15 Wi Glass 177,016 78,028
Equipment Office 35 Wim? External Roof 3,746 9,436
density Hall 5 W/mz2 Load Wall 4,484 13,208
Office 0.2 p/m? Partition
3,146 17,687
ge"p_ie Hall 0.05 p/m Wall
ensity Meeting Room 05 pim? Infiltration 6,568 32,356
Office 30 m'/h-p People 72,984 -
i - Internal -
Ventilation Meeting Room 25 m'/h-p Load Light 136,292 -
Lobby 20 m'/hp Equipment 104,656 -
Temperature 20T Ventilation 170,872 218,067
Heating Hours of Operation 07 : 00~18 : 00 Fan Load 94,113 -
Period Nov~Apr
- p AHU Load 773,877 368,782
Temperature 28C (220.1 USRT) (104.9 USRT)
Cooling Hours of Operation 07 : 00~18 : 00 Safety Factor 10% 10%
Period June~Sep Equibment Capacit 851,265 405,660
quip PACIY (2421 USRT)  (115.4USRT)
100
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Table 4 Ciller Capacity Design

Simulation EA Ratio Capacity(kW)
Case @D 1 - 852
Case @ 2 5:5 426, 426
Case ©® 2 6:4 511, 341
Case @ 2 7:3 596, 256
Case ©® 3 equal 284x3EA

Table 5 Boiler Capacity Design

Simulation EA Ratio Capacity(kW)

Case @D 1 - 406

Case @ 2 5:5 203, 203

Case 2 6:4 243, 162

Case @ 2 7:3 284, 122

Case ® 3 equal 135x3EA
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Fig. 4 Annual Heating and Cooling Load.
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Fig. 5 Operation Frequency according to Part load Range

of Chiller.
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Fig. 6 Operation Frequency according to Part load Range
of Boiler.
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Table 6 Cooing - Heating Energy for the Redundancy

Compliance
. . Energy(MWh) Saving Ratio(%)
Simulation
Cooling  Heating  Cooling  Heating
Case @D 69.2 106.1 - -
Case @ 56.4 99.6 185 6.1
Case @ 58.3 97.3 15.7 8.3
Case @ 60.9 96.2 12.0 9.3
Case ® 55.0 96.5 20.6 9.0

AHI@ H] AHI@E 6.1% A7HE 3 AHER)S 8.3% A
7 AHI@DE 9.3% A7 AHHGw 9.0% AEE = Ao
2 Yelgth A E 92k g A5 oy
AsS vushd 38 7307 BEs AlE @7} 7t
e ARES B 97T U B8 3 A8
o= B E 22 B33 AL @K 32 et
AHI B2 H7FEo] 29% & Aoz B E A q 2t)
5 7:302 B3 AH@9 7S R WA e
Wk 1 918 Aury Boe|e] BREE EJLo A}
H oz ARsl /s Al a&AEE A=Y &
7FsAIE T <F 80%7F Fa- -3k 30% o] s Hloll A 7F
TH 7] wiEed A e® eSS 2Ea e ARG
o] dloy#] A7tefo] &2 Aoz FAHTH

A907]7]9] g ne
O

AAEEHY =2 710%

(2 Ry E &85 g & 7
[e)

(© SAREK



Wb ABelAel AU7)7] £19% FIE )
A A AS)7EE A S T
215} A91717)9] FRE EHS setste], 491717]
i Al el e A paag Agel
stk o W, ALE T WEIE ek 4L of
o gE RRHEE MFEEE gasE 28 &
do] A5 Aow prdth AF AAUA L]
FoA T MFe A WEEAS THE A7

N

A= ofof & Aol

7

o

AT 2011 % A A A AR Ao w Fto]
17 7)1 4 7FA(KETEP)S] A 9S Wrol Fad AT
A Y YA &+ 20118520010010).

o

A

ikl

=26

1. Ministry of Land, Transport and Maritime Affairs, 2010,
Green Cities and Buildings Activation Plan.

2. Kim, Y. S., 1998, Evaluation for the Energy Conserva-

tion Design Requirement of Building Chilling System,

(© SAREK

Architectural Institute of Korea, Vol. 14, No. 10, pp.
219-228.

. Kim, Y. S., 1998, Evaluation for the Energy Conservation

Design Requirement of Building Heating System,
Architectural Institute of Korea, Vol. 14, No. 12, pp.
231-238.

.Jung, J. R, Kim, S. H., and Lee, K. H., 2000, A Study

on the Application of Safety Factors for Optimal Sizing
of Central Plant Equipment, Architectural Institute of
Korea, Vol. 16, No. 3. pp. 77-84.

. Kim, S. H and Kim, D. G., 2007, Asurvey Survey Study

on Optimal Cooling Equipment Capacity in Office Buil-
dings, Architectural Institute of Korea Vol. 23, No. 8,
pp. 247-254.

. DOE-2.1E manual
. Kim, K. S, Kim, Y. C., and Oh, M. D., 2006, Intro-

duction of RTS Method and Load Calculation Program,
SAREK, pp. 1067-1072.

. Ministry of Land, Transport and Maritime Affairs, 2010,

Energy-saving Design Guidelines of Innovation City
Public building.

. Http : /Amww.kses.re.kr(The Korean Solar Energy Society)

397



