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Abstract

This study aims to investigate the energy performance of apartment in respect of complex design, building type
and generation house layout and finally to produce the guide line for energy saving design. To grasp the present
condition and problem about this subject, apartment building types were examined and representative types were
extracted. Considering azimuth angle, private area, and generation number, building type of the subject apartment
was classified in detail, energy simulation was conducted, and the effect to energy cost was compared. In the
research, using VE energy simulation program, the heating and cooling load were calculated and converted to
energy cost. It is expected that this analysed results will be basic data for the more integrated study. Research
consequence can be summarized as follow:

1) Energy cost is compared according to several azimuth in plank '—'type apartment. As the results, calculated

gas cost is the best in 49°, but total cost is in -31°.

2) Apartment buildings of tower types are compared, it is resulted that 'Y’ type (azimuth -7°, -20°) is the best

in gas cost, but the total cost is worst because of high cooling load.

Keywords : 5% 3 2](Building Type), ¥43(Plank Type), B4 d(Tower Type), &5F49 x](Apartment
Complex), Al A Al Ed oA (Energy Simulation), oY *#] H]-&(Energy Cost)
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Table. 5 U-values of walls

Table. 3 Generation of calculation types
personal use azimuth | building
area(household) | angle(®) | number
Type 1-1 84(4) -33 2
Type 1-2 84(4) -41 5
Type 1-3 84(4) -60 3
A Type 1-4 84(2) 49 3
Type 1-5 101(4) -36 2
Type 1-6 101(4) -7 1
Type 1-7 114(2) -31 1
Type 1-8 114(4) -41 5
Type IO 84(3) -45 3
Type I 9(6)+34(4) 8, -7 1
Type IV 9(6)+34(4) 8, -7 2
B TypeV 84(2)+114(2) -40 3
Type VI 34(1)+14(2) -40 2
TypeVI-1 101(2)+114(2) -20 3
TypeVI-2 101(2)+114(2) -7 1

2.2 NEHA
(1) #HA 2 F3s

o
A ©A% B BA e TEFEE 5

3}
stz Hejglth WAl A Awe] B4
= E 49 2ok wmH, 9A0 ABFE, B
of A4 BAAE L5 E 63 2

Table. 4 Properties of wall
concuctivity density specific
material [Wm « k] kg/m*] heat
grm [J/kg * K]
mortar 14 2000 900
concrete 13 2200 1000
insulation 0.037 2 1470
plaster
board 0.18 750 870
light-weight 019 =0 1000
concrete

walls U-value[W/m’ - K]
exterior wall 0.322
side wall 0.306
balcony wall 3776
sleeve 1.740

Table. 6 Properties of glass

U-value g-value Thickness
(W’ - K] | [9%/100] [mm]
22mm pair glass 1.9%4 0.640 5/12/5
5Smm single glass 6.50 0.793 5
(2) AlEdold =4
o R S 9§ ABdel A 24
& 73 2 o, Adg e 9% AR
371 938le] A ©x= F 9y, BaA & ¢
Ne® AE 2o~24c HeelM s NE

e 352 A459

Yo Helrt Absd —TF, UK NCM(National
Calculation Methodology)ol A A|-&3t= Al
28] COP #s A&3te] e He
5o dyA AvES FstAh S, vpeEd
Al2~®gle] Heating SCop(seasonal COP)+=
06[KW/AW], B35 2%.2k2 0.330[kWh/m” -
yrI& A&t Wie A4 #7143
oA A~®l o 2 A Nominal EER(energy
efficiency ratio) #t2 2.5[kW/kW’], Seasonal
EER %2 2.0, SSEER(system seasonal EER)
2 1.35= AAstdn A9y Hx 9 e 5
HAaRE AALFY 10%, 20 TxA &
Bl 27.1[kWh/m” - yr]& #&38to] 43

o:]
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Table. 7 Calculation condition =& (¥ 5~17 #=Z). 1989 ab,cd
p—— R L CICEEREN RSP XL
heating set temp. 20T (type I -3, 1-7 5)& e FF nvlaf A
cooling set temp. 2%C E3 A EES57F A
machine and 753 [Whr/]
internal heat gain illumination O E PP
n human sensible: 73.3 ) = SlType ¥)
[W/person] latent: 586 00e 3
weather data korean solar energy society e b
3000 l

2000

7] A TR h)

Table. 8 Electricity cost standard 1000 ﬁ! { 41142
0.~ ——114b

o 1 =1 O =11 1 O = 7 - L o
~ ™ m =T ;b o~ 0 o 2 o N

RS

basic cost(won/household) electricity cost[won/kWh]

100kWh o] &tAH-- 390 A5 100kWh7HA] 579
~ Q o

101~200kWh i &N o 100kWh7}7) 1202 Fig. 4 Monthly elecricity consumption(Type V)

2017300kWh A}-&- 1,530 o2 100kWh7HA] 1794

3017400kWh AH&- 3680 < 100kWh7HA] 2678

-
ge

401"500kWh A& | 6970 | the 100kWh7HA] 3987 (1) Type I
500kWh Z3ARE | 12,350 500kWh 7} 671.3 AR o m A ALw Aol
84m’° <1 Type 1-1~4¢] 735, 7b=vle &
(=] (=]
3. Algsold dn =4 FF1-1~307F A 144 73
A Lhebset.

3.1 AR &HF

ey PRy Ase Gee 4§
. - MICHE Zh2B](Type | -174)
o A Mg AZeT) olu] A7) % o
Hl%’mﬂ~ "é‘[‘”l 7] ‘%l i”é 7]17] AbE-ol N r W‘E*
2xH] %k% O]%‘f'z Xﬂ sk %kol Ho s o Pl
100,000 i
a —— | -4
) b c d D
HE 7hA A E(Type V) .
14000 ‘“ HE
= 12000 r
£ 10000 1 Fig. 5 Yearly gas cost(Type | -1~4)
S soo0 R
ﬁ 6000
4l aoo0
™ 2000 M2 7] 8] (Type | -174)
- e e i = i 1,300,000
b S R L S ol iz;g;,g — %
a2 @ 1,150,000
= 1,100,000 1
Fig. 3 Monthly gas consumption(Type V) B et =
250,000 e (1
900,000
32 7t~ ¢ A7¥ & &S B =
N Moz
eIl EaRR = DAL | R R =
Sy FAA G ek 7hA 2 X 7)H LS Fig. 6 Yearly electricity cost(Type | -1~4)
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HICHE Zh2H| (Type | -5~8)
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a b c d EE
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Fig. 7 Yearly gas cost(Type |-5~8)
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& 1,250,000 —— | -6
1,200,000 S

1,150,000 S
1,100,000 == -8
3 b c d =D
HlcHE

Fig. 8 Yearly electricity cost(Type | -5~8)
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O

(2) Type T
Ak L xpe’ o w2 uke7F —45° 81 A o]
84m” ¢l Type M2 74, 7kxul= 71439
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Fig. 9 Yearly gas / electricity cost(Type II)

(3) Type II

o TAF o7 Wzt 83% ¢ x| 59m”
S5AIH], -7° YAl 59m? 149, 84m* 44 o)
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Fig. 10 Yearly gas cost(Type IlI)
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Fig. 11 Yearly electricity cost(Type Ill)
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(4) Type IV
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Fig. 17 Yearly electricity cost(Type VII)

o Fe] At it dRHlE 7 FF
Typed @A A T H|& o= SHiksto] vl
HESIA T
Table. 9 Gas cost/ Electricity cost per unit area(unit : won)

gas |electricity gas | electricity

-1 8,081 13098 | I-6| 9346 13783

12 7,183 13389 | I-7| 7,006 11,282
A

1-3 8,989 1419 | 1-8| 7,74 12,487

1-4 6,803 14,645 i 9,658 12,425

15 7,139 12,555

M(w) | 11,352 5849 A 8,256 9,174
B | I(s) 9,094 6,497 Vi 8,549 9212

V(w) | 11,801 5696 | VI-1| 7566 11,586

V(s) 9,224 6807 | VI-2 | 73% 11,228
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