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Abstract : The aim of this study is to analyze the influence of various factors on energy consumption of apartment
buildings. Energy consumption data of the Green Together, integrated building energy management system
maintained by the government were used, and end-use and primary energy consumption data of 2012 were
analyzed for 181 apartment complexes completed between 2004 and 2011 in Seoul. Energy consumption by use,
source and heating type were analyzed. Then, energy consumption trends were analyzed and suggested according
to energy efficiency ratings, number of households, areas for exclusive use, number of floors, core types, building
types, orientations and completion years.
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Table 1. Summary of analyzed apartment complexes

. |Standard
Type Avg.|Max. | Min. deviation
oo, of | g57 | 6gea | 72 | 920
(Tl%tf‘)l e;fl’f;livirizef(‘?;) 81.271/597,298 6,290 | 82,224
No. of floors 21 58 10 7
above ground
No. of .
Individ households 870 | 3,830 | 72 631
“ual | Total area for |7, 7091360 737 6290 | 58,557
heating|exclusive use(m’)
(109) No.of floors
above ground 21 58 10 6
oo, of 1089 | 6864 | 302 | 1223
District Total area for
heating exclusive use(m’) 94,233(597,298|22,554| 107,359
72) No. of floors 21 40 13 7
above ground )
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Co., 2012.8.31
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Table 2. Total energy consumption of analyzed
apartment complexes (KWh/m*-y)

Energy . [Standard
Type consumption Avg. | Max. | Min. |35 250
Primary | 268.04 | 372.59 | 172.80| 39.78
Total |199.43 | 305.87 |130.44| 29.53
Total as
(181 |End Gas 91.57 | 19480 | 4.90 | 67.82
use |Electricity| 47.55 | 102.06 | 29.98 | 7.09
District
heating 60.32 | 250.50 | 81.03 | 77.84
Primary | 289.78 | 372.59 | 200.60 | 28.81
Individ Total |192.67 | 245.73 |130.44| 21.88
~ual Gas | 145.20| 194.80 | 84.33 | 20.06
heating|End
(109) |use |Electricity| 47.47 | 62.70 | 31.85 | 5.02
District _ _ _ _
heating
Primary | 235.12 | 347.55 [ 172.80| 30.38

. Total | 20968 | 305.87 | 141.68| 35.97
trict

heating|gq|  Gas | 10.38 | 2030 | 490 | 259
(72) " use [Rlectricity| 47.66 | 102.06 | 29.98 | 9.39

District
heating 151.64 | 250.50 | 81.03 | 37.23
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Fig. 1 Percentage of end use energy consumption by
heating type and energy source
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Fig. 2 Comparison of energy consumption by heating type
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Table 3. Comparison of energy consumption by heating type

. fatbpi Ratio
Type Individual| District (District heatin
2, . . g
(kWh/m’-y) | heating | heating Individual heating)
Primary 289.78 235.12 81.14%
End use 192.67 209.68 108.83%
5. 2t Geelxp7t BEFE S| ofix| ASY
of ojxl= d& 24
51 AUAEEST 95 A% 2 $3

do] tha "olA 7] sy
AAH ez AUALESH A5DA 7L v
5 Ao ula] 12 oA AL o] 2o
(6.83%-point), NUA E&GHe] &5 o
UAARE o] & Ao s Yepdorn, 53

Table 4. Energy consumption of apartment complex
(individual heating) by energy—-efficiency rating

End use (kWh/m*-y)
No. ofi Primary Gas

Type compll (KWW | Gas  (Heating/D| Electri
-exes| ™-Y) | (Total) | omestic | —city Sum

hot water)
Total 109 | 289.78 | 1452 | 13482 | 4747 | 19267
Without | 1p [.29105 | 14649 [ 13611 [ 4742 | 19890
rating 100.44% (100.89% 100.95% |99.89% [100.64%
Total | 7 211.26 | 12645 | 11607 | 4824 | 17468

9361% |87.09% | 86.09% [101.62%| 90.66%
wiRating| | [ 25138 [10289 | o251 | 5042 | 18331
S| 1 86.73% | 70.86% | 6862% [106.23%| 7957%
tat [Reging| | 27120 [12856 | 1818 [ 4737 [ 1758

“ing 9 9318% |87.76% | 86.68% |99.89% |90.73%
Reting| 29148 | 13945 | 12908 | 3039 | 189.85
3 100.15%95.19% | 94.84% [106.26%6| 97.91%
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52 At B ASWHE AUANEF
AW Al Hi ASAR T o AL g e

of #AE EAME A} 1A A AR 2 Al
o st {%Uﬂ AAGRE oL x| A} o] =

34

ol Al -8 70w vRk
Q1 &A= 111.59%, 70780m'1 THA]=100.86%,
80790m'l TA = 99.24%, 0m' ]/l w4
= 9047% = uEpgton, ALl A AHEF
= AR AEs e, Al Bt A8
o eUAALE el M A= FFo] W 2 3
o2 yEy

AuAdd AHgFSs B A
o Hi dgwAel &
AA Uetue, 2 zpolzk A1 BEFE PE

Hs

on EA7F~e ASE §AE HES e
b A= e vl = 2pol= thA vEA e
ok

98

Table 5. Energy consumption by household area for
exclusive use

No. Of | primary (kEvr\]/ﬂ/ )
Type |comple Ty m-y.
-Xes (kWh/m-y) Sum [Electricit-y| Gas
Total | 109 289.78 192.67 4747 145.20
Under 15 323.36 213.50 53.97 159.53
70m’ (111.59%) [(110.81%6)|(113.69%)|(109.87%)
707%0m| 29 292.27 193.33 4854 144.79
(100.86%) [(100.34%6)[(102.25%)| (99.72%)
0 90| 48 28757 192.59 46.17 146.42
(99.24%) |(99.96%) | (97.26%) |(100.84%)
Over 17 262.17 173.37 4357 129.80
Om’ (90.47%) |(89.98%) | (91.78%) | (89.39%)
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Fig. 4 Energy consumption by average area for
exclusive use and highest no. of floors

Table 6. Energy consumption by highest no. of floors

No. of ;
Type (como-| TS | o)
Total 109 289.78 192.67
Under 15| 30 [289.86(100.03%)| 191.51(99.40%)
16730 74 |1291.64(100.64%) | 195.10(101.26%)
Over 31 5 261.72(90.32%) | 163.64(84.93%)
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Total | 109 289.78 192,67 Aoz o =Hr)

East 2 ]320.09(110.46%)| 215.61(111.91%)

Table 8. Energy consumption by completion year

South |57 1291.76(100.68%) | 194.27(100.83%)

: Tvoe | oo | Primary End use

South | 48 | 285.75(98.61%) | 183.94(98.06%) TS| (kWh/my) | (kWh/mey)

South |92 |202.50(100.94%) | 196.02(101.74%) Total 109 289.78 192.67

2004-2009| 87 |292.68(101.00%)194.51(101.27%)
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Fig. 5 Energy consumption by orientation and completion year
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Table 9. Energy consumption by core type

Tvpe No. of Primary End use
yp complexes | (kWh/m-y) | (kWh/m -y)
Total 109 289,78 192,67
290.28 192.92
Hall 103 (100.17%) | (100.13%)
. 28118 183.32
Corridor 6 (97.03%) (97.74%)
FEPee w4y, 949, By &
Fygom e 4 glon dds A s} g
AE RATE WS o 13l v X A8
S A4 SA 7 AA GHF 2 101.53%,
S @ 7F 99.44% = e, ol | 2]

K
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ARE S WAL, EATEAS AREFE H e Flo
2 uEh, el gddel wa) 27 A
HHshes o] Fj ez 7 Wiy
oy A Abg 2 A

M Halltype E Hall/Corridor type M Plate Type # Tower Type

290.28 2811 294.2
5118 290

3 Hybrid Type

290 288.15 285.19
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Fig. 6 Energy consumption by core type and building type
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Table 11. Energy consumption by no. of households

Table 10. Energy consumption by building type

No. of| .. End use (KWh/m*-y)
Primary y
Type |compl "
ye —exeps (KWh/™ ) sum  [Electricity] Gas
Total | 109 | 28978 | 19267 | 4747 | 14520
Plate | 47 | 29420 | 19689 | 4743 | 14957
(10153%) [(102.19%)] (99.71%) |(103.01%)
2315 | 18775 | 4977 | 13798
Tower | 26 | (99 44%) |(97.45%)|(104.85%)[(95.03%)
: 28519 | 19070 | 4599 | 14471
Hybrid | 36 | (934206) |(98.98%)| (96.88%) |(99.96%)
100

No. of No. of Primary End use
households |complexes| (KWh/m*-y) (kWh/m: -y)
Total 109 289.78 192.67
Under 500 28 281.35(97.09%) | 183.65(95.32%)
50071000 53 293.51(101.29%) 195.44(101.44%)
Over 1000 28 291.17(100.48%) 196.43(101.95%)
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