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ABSTRACT KEYW ORD
Purpose: This study is to reflect the architectural trend of changing the unit cooling load of general buildings, ~ Y8tH=
which has not been revised since 2003, such as insulation, improvement of airtightness, reduction of lighting dY dMEY
- - . . : AlEefold
density, and change of people density. Methods: In order to revise the standard of the unit cooling load of general 7
=

buildings, 576 RTS load calculations were performed by 9 uses, 16 cities, and 4 directions. The results of the
simulation were compared with the cooling actual energy data of the three years provided by the district heating ~ General Building
corporation and the results were adjusted to reflect the derived oversizing cause. Result: The reasons for ~ Cooling Actual Energy
.. . L. . . Simulation
oversizing were the safety factor ratio, excessive internal load, lack of understanding of design factors of Oversizing
managers, and uncertain of space composition. The average reduction rate of the revised cooling load by 9 types
was 27.5%. The average of the maximum usage ratio (2016~2018) for each 9 types through the analysis of A CCEPTANCE INFO
cooling actual energy data was 34.6% compared to the current standard and 49.0% compared to the revised  Received Sep 10, 2019
standard. Final revision received Sep 20, 2019
© 2019 KIEAE Journal Accepted Sep 25, 2019
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Table 1. Unit cooling load standard of general building

Building Unit cooling load Note
types W/m' (kcal/m’-hr)
Sfil.ejs 179.1 (154) + Wholesale markets, retail markets,
facilities stores
Department 225.6 (194) + Department store
store
Educational « Schools, educational institutes,
research 122.1 (105) vocational training centers,
facilities academies
Office 1326 (114) . PLﬂ?l.lC. and general business
facilities
Accomr.r1-0'<iati 150.0 (129) . Gen-eAralll and- Tourist Lodging
on facilities Facilities, Gosiwon
Recrfte'lt.lona 164.0 (141) * Bar, dance. hall, . martial ~ arts
facilities academy, casino business office
Broadcasting
station and 308.2 (265) + Broadcasting station and studio
studio
Business operator
etc. . -
consultation

Table 2= =i 9] 9] ARASE9] Fo} 537t 2E2H 7|
S APAE BojFT 9k,
Table 2. Related preceding research
Performing Year Analysis | Modeling Contents Ref.
agency method method
+ Development of
Case Study, (S}t:lllliaarld Model for
LBNL 1991 | Statistical | Simulation . [5]
Processing Commercial
Buildings(8 types,
17 classifications)
« Development of
Energy Efficiency
Literature | . . Rating Standard
KICT 2007 Simulat 6
survey 1muiation Model (Include a (61
room profile for 35
applications)
« Development of
Case Study, g:;:r:d Model for
DOE 2008 | Statistical | Simulation . [7]
Processin. Commercial
J Buildings(8 types,
15 classifications)
+ A Study on the
Case Study, Revision of Unit
KICT 2016 | Statistical | Simulation Heating Loads in [8]
Processing Apartment
Buildings
+ Comparison and
S. Cho Literature | . . analysis of results
etal. 2017 survey Simulation using ECO2 and ]
EnergyPlus, PHPP
+ Comparison and
SH. Kim . . analysis of results
el 2018 | Case Study | Simulation using ECO2 and [10]
EnergyPlus
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Fig. 1. Comparison of RTS-SAREK results with unit cooling load
standards by building types
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Fig. 2. Load element ratio of RTS-SAREK results by building types
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200.0 ~—~- Chiller capacity [W/m?] 1 2016 actual cooling load

180.0 F———— 2003 standard: 132.6 W/m? ~——1 2017 actual cooling load
. 1 | — 2019 revision: 120.0 W/m? 2018 actual cooling load
|
|

160.0
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Building types

Fig. 3. 2003 Standard, 2019 revision, actual cooling load comparison
(office)
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Fig. 4. 2003 Standard, 2019 revision, actual cooling load comparison
(neighboring convenience facilities)
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Fig. 5. 2003 Standard, 2019 revision, actual cooling load comparison
(accommodation facilities)
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Design
condition

Building
condifion

Number of stories[ground] b] 7 7 3 3
Number of 1 3 2 1 1
WD Ratio[x/v] 1/0.95 1/0.81 1/081
Window Area Ratio] %] 272 370 37
Wall[Wym.*C] 0.28 024 024
Floor[W/'M",*C] 02 0.2
Roof[ W/ *C] 0.14 0.135
Window [W/M".°C] 32 L3
SHGC[] 0.60 023
People[person/M] 03 0.2
Lighting[W/M7 40 20
Egiupm ent W/ 2 - - -
P ealt | oad time[h) 16 16 13
1F Floar area based kitchen 373, - 200, - 30,30(124.7
Safety Loadside 10 10 0(1284)

‘o oor air raquire ments for
vamm;;z'.u— hl 6.3 8.8(97.2)
119.0 - -

Applisd cap + Caiculaed cap 6]
Cs USRT) 188.9 1308 129.6
Applisd capacity{ USRT) 120.0 170.0

3 vear peak[W/M] 60.8 40 528
Usage 3 vear averaze[W/M] 2135 36.0 456
P eak usage ratio[%6] 216 333 328

Individual cooling o o
Load calculation statem ent [W/M] 2123 133.7

Envelope 0 1]

Internal
load

2
o

IR

1684 All applied(9L0)

Fig. 13. Impact factors of oversizing in neighboring convenience
facilities
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Table 3. Oversizing factors by design stages
Design stages
Divisi
tviston Internal load System load Plant load
« People, light, « Excessive « Duplicate
equipment oversizing ventilation rate | safety factor
+ Application of old application use
insulation Conditions + Unnecessary + One step larger
« Conventional design Safety factor heat source
review + One step larger | selection
« Lack of understanding system
of design factors selection
Oversizing + Unnecessary Safety . Excessivg
e b factor outdoor air
adctors Y| « Uncertain infiltration load
csign rate Estimation + Lack of
stages + Uncertain spatial understanding
composition (various of ventilation
store types for system
neighborhood living
facilities)
+ Application of the old
outdoor air and indoor
temperature and
humidity conditions
Table 4. Design improvement plan
. Design stages
D
VISt ternal load System load Plant load
« Application of + Excluding « Proper safety
insulation unnecessary factor use
performance of safety factor « Review on the
the current + Application of heat source size
Standards appropriate based on indoor
- Application of ventilation rate load
appropriate + Optimum + Heat source
internal load capacity system distribution
+ Excluding selection considering
Design unnecessary + Selection of a one | partial load rate
improvement| safety factor step small system | « Design guide for
plan + Optimal cooling loads per
infiltration rate unit area by types
selection + Selection of a
+ Optimum outdoor one-step small
air temperature heat source
and humidity
design conditions
selection
« Diversity factor
consideration
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Table 5. Unit cooling load and peak usage ratio by types

Current | Revision 20“11 Pealt(i u:/a ge
Division standard | standard o adg AT
A B C/A C/B
[A] [B] [ IC/A] | C/B]
Office 120 443 334 36.9
— 1326
Officetel 62 34.0 25.6 54.8
Sales facilities 138 70.1 39.1 50.8
Neighboring 179.1
convenience 124 441 24.6 35.6
facilities
Educational 107 715 | 586 | 668
research facilities 122.1
School 82 70.3 57.6 85.7
Accommodation 150 82 503 | 335 | 613
facilities
Department store 225.6 197 37.7 16.7 19.1
Broadcasting 308.2 27 6.1 | 218 | 296
station and studio
Average 34.6 49.0
4. 72
ARt = oSl 71E W8S Qo] O S, 167] A
W, 43] B % 57649 RTS FobAS A5k, o] & A9
HFE AR A Al E e 3 ARG Hlo]E et v BAst B
A A0S Brgsto] Algdlold A3t gk 242 AAISHIH
A 8 Ao =E FHE P&, NEET AL, FAIALE
Eo| HHg 7] b2 AU 840 A8, 7% 7| =) A4
2749 ato] o] EAE AT

9712 &9 7]1E dfH] gt Rt Fag A9E i
27.5%2 4= et

AAE glole B4g B35 9714 §xd 3

(2016~2018) B2 7|2 H] 34.6%, A4S 4] 49.0%
2 BAEY. & Ao EAEAE wdS HF
UHAE S eI Rol 7] &l ool A ool
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