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ABSTRACT

KEYW ORD

Purpose: This study, which is based on the investment payback periods, aims to suggest the proper insulation level 2 FHA|A
which can be adapted to the Defense Military Facility Criteria regarding the military residential condominiums. Forthe ~ HUHX| §& 29|

energy performance simulation, it is required to collect the residential data regarding the military condominiums and
climatic data concerning the regions they belongs to. The estimates through energy performance simulation are the

EXrg| 7|2

o
e

regional heating loads and the heating transmission coefficients of building components. Method: With the heating  Military residential facilities
loads, the annual heating cost saving per square meters is assessed. With the heating transmission coefficients of ~ Energy performance simulation
building components, the additional insulation installment cost per square meters is evaluated. With two outcomes, one ~ nvestment payback period

as an annual value and the other as a present value, the investment payback period is calculated. Result: In result, it

Heat transmission coefficient

could be concluded that 55 ~ 70% insulation ratio can lead a superior residental environments as well as be contributed

to the national policy associated with zero-energy buildings because the estimated investment payback period is shorter
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Table 1. The Standard on the Heat Transmission Coefficient(HTC) for
Buildings of the Central Zone

71&

PR
m Eﬁ nj{o rol _%‘
Lo 41

2
M

e n to the HTC .
Building Components &fdoor Air (Wn.K) Heating
EXtem.al. Walls of the Direct Lower than 0.270

Living Room Indirect Lower than 0.370
Celhngs or Roofs on Direct Lower than 0.180
the Top Story Indirect Lower than 0.260
. Lower than 0.230 O
Direct
Floors on the Lowest Lower than 0.290
Story Indirect Lower than 0.350 O
riree Lower than 0410
Slabs between Stories Lower than 0.810 O
Direct Lower than 1.500
Windows and Doors = @ o+ Lower than 2.200

Table 2. The Standard on the Allowable Insulation Thickness for
Buildings of the Central Zone

. Thickness(mm .
i Conpocns Qg SIS T
External Walls of the Direct 155 | 180 | 210 | 230

Living Room Indirect | 105 | 120 | 140 | 155
Ceilings or Roofs on the | Direct | 220 | 260 | 295 | 330
Top Story Indirect | 145 | 170 | 195 | 220
. 175 | 205 | 235 | 260 O
Direct
Floors on the 150 | 175 | 200 | 220
Lowest Story Indirect 115 | 135 | 155 | 170 O
105 | 125 | 140 | 155
Slabs between Stories 30 | 35 | 45 | 50 O

58 KIEAE Journal, Vol. 15, No. 6, Dec. 2015

Table 39] €]=9] GH7|F @S AHEHA, A5 F7|X
53558 3](ASHRAE, American Society of Heating,
Refrigerating and Air—conditioning Engineers) 7]
I g2 oA AfElskal Qlow, ER ARl AL Az kol
e et 7]Ee 485kl lvks Holrh F=2 19949
7R3 2t Building Regulation 1995¢ 7€ 1¢4 FE] HEZ A9
Stal glow, dhiof o] mE 2pEStE 7] A-go] 542 0]
o eyt SRR Y9 TS vl 2 G AR 7]
SRS Hol= A HAr|E v A, o B AE
of gt 7% tha £, Ae 2 HE 5ol
ke ol2let Atol= FAAE TR 719l
, 3= F6l ASE G E S WA R
SHL QlthE Aotk Z a2, Table 39114 2] ZONE4+E= Fig. 1
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Table 3. The Overseas Standard on the Heat Transmission Coefficient
and the Allowable Insulation Thickness

Country (CenuK-glre%one) (28%4) UK
Unit WmK| mm |WmK| mm |[WmK| mm
External Walls 0.27 155 0.44 70 0.30 110
Roofs 0.18 220 0.12 270 0.20 270
Floors 1.23 175 0.29 110 0.25 120
Slabs 0.81 30 0.56 - - -
Windows and Doors| 1.50 - 2.00 - 2.00 -

Fig. 1. Climate zones classified by the ASHRAE

2.2, AgPAL

N
s
N

o
oz
ofl
ol
el
T
offt
e
=
i
ne.
N
1y
<
fo

o

T
=

Oﬁ/ 03‘1
=

k%)

o my
o rlo

4 10
2 Mo fﬁi
%

e

ol

H-]

,

o 12
o
frl
ut!
e
&
N %

_,4

e

ot ez
ol
el

ol

it o

[o
fu w
i =
18 =,
T <

N
N
>
i
©
N,
HN
Ry



2 RNl BELE 4y 6T

o glo] & FANG 5B
njgstel @A T AN A
Fgo] A2 Aot

b

| DATA COLLECTION |

'

| ENERGY PERFORMANCE SIMULATION ‘

'

| ANNUAL HEATING SAVING COST |

.

| ADDITIONAL INSULATION CONST. COST ‘

'
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Fig. 2. Research methodology
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Fig. 3. 3D modeling of the military residential condominium
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Lo 2-gsto] 821, B3, 3 37) EAof|A 9 7|52 E
€ 2 FeFHY R e =&k gEHI(R,
Insulation Ratio)+= A(1)1} o] g o]},
HTCused— HTCstandard

R= HTCtarget— HT Cstandard M

7141, HT Cuseds HT Cotandards HT Crargers HEFT, 71554
o, tAAYe] ATHFEMHTC, Heat Transmission
Coefficient)-& R Jlet. oAl E &0, 712291 1A%
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Table 4. Heat Transmission Coefficients (Unit : W/m'K)
Insul. Ratio(%) 100 75 50 25 0 ) ) 5
Region oo ool HO|HW o Table 7. Thiz Annual Heating Loads and Cost Saving Per m
External Direct 021]013]023]0.17]024]020]0.26 ] 0.24 0.27 Insul. Ratio(%0) YO 100 75 50 25 0
Walls Indirect 0280.18]030]023]033]028]0.35]032 037 Region HO| HW | HO |HW| HO |HW| HO |HW| HO |[HW
Roof Direct 0180.16]0.18]0.17]0.18]017]0.18]0.18 0.18 The Annual Heating
oo Indirect___|0.26[023[026[024]026]025[026[025| 026 Loads Saving | 0 (4 | 12 |4 |9 |2/6| 13|00
Direct | H2ting(@ 012|008 015 ]0.12]0.18]0.16 [020[ 0.19 023 = (/I;n“ﬁl/nll /Hyr) :
Heating(X) | 0.270.26 {0.280.27[0.28 [ 0.28 [ 0.29 | 0.28 0.29 c ual Heating
Floors | .. |Heating(0)[0.19]0.12[023]0.18[027[024] 031 [029] 035 Cost Saying 0 [385|1,0853141807)206 5111 1031255) 0 | 0
Indirect - (KW/m/yr)
Heating(X) | 0.39[0.37] 040 0.38]0.40 [ 039 0.41 | 0.40 041
Slabs 0.81[0.81]0.81]0810.81]081]0.81]0:81 081
o Direct 117]073] 125092134 1.12] 142 131 1.50 olm AT X g
Windows | et 171 107] 183] 135|196 | 164|208 [ 192|220 34, E9AY F7t GdFAH] A
HO : Hongchun, HW : Hwacheon, YO : Yongi =
oneen wacheon onen Table 82 ol 7] 45 mojo] A8 TgH] FAE LI &
= O o1l o] ¢ = 1 =
Table 5. The Saving Assessed Heating Loads T gl oA A8 9ol Yot EHHAT G TA T
Insul. Ratio(%) |Stand.] 100 75 50 25 0 48 Yety 1 Qitt. 3558 A Y] 71 dE-3AHE A
o n___{NO [HO [HW{H0 WO MWL RO [RWLHOIR. 13 o] stz el 2471214, 398m) 0 2 1}ro] @j@ g
( MLWW) 266 | 266 | 266 | 270| 278 | 274| 290 | 278 | 301 283 | 312 ohd ZA} Z=7HH]8-S AlAbste Tt
The Annual Heating
Loads Saving | 70.4 | 70.5| 70.4| 71.3| 73.5| 72.5| 76.8|73.75| 79.7| 74.8| 82.5 Table 8. Additional Insulation Cost
(KWh/m’/yr) —
> HO : Hongchun, HW : Hwacheon, YO : Yongin InsubgRati o) YO 100 1 30 2 0
Region HO [HW | HO [ HW | HO [ HW | HO | HW | HO [ HW
Windows 0 |21.60[75.56(13.34|49.31 | 8.06 | 14.66| 1.61 | 293 | 0 | 0
(1000.000KW) 607556 | 13.34|49.31 | 8. 66 1.61 | 2.
3.3, SYIRAY A7k dbazte) AL 00
(I%L&ﬁg’ém 0 |10.11]27.14| 625 | 1667] 490 | 995 | 098 | 19| 0 | ©

A7E IR A T st A7 g AL QAL BelH o Addiont
;_q%]. LHJOHL']X] %%%7}7} "—",:-58_6_]'1:]' O]% -?]6‘]—01 _g_?l’ g%i’ (L000 COS‘4,398m) 0 [31.72/102.7]19.59 {6598 | 12.96|24.61 | 2.59 | 492 | 0 0
5}394 57H o %%*zl‘ =1 ]\:l'x] Oﬂ EH?J' 7]‘1\/\]'%_9_%01] EH?J' X}‘E Additional Cost Per

B Square Meters | 0 | 7.21 [23.35| 446 |15.00( 2.95 | 5.60 [ 059 | .12 | 0 | 0
£ Table 69} o] =35ttt (LO0OKW/nr)
Table 6. Gas Use States in the Military Residential Condominium 3.5 _1'E_X}_§]_/'\_7]ZJ__(O 5)
Co The Housing Unit Size Gas Charges
itv | Exclusive Use| The # of | Annual Amount | Per Meter GO H AT} g TA} Z27HH]-L(P)-S A7 d oW ATy YHlH S
unity | reas(m) | Households | (1,000KW) (1,000KW/m) dAR A r—_-;o/\]:"l— ' ]_o s Lﬁ;j ° :iT r

A 83,070 772 791,419 9.527 A8 (A) L= 36| Qo A8 5= ARE & BAE 73

B 18,376 232 171,292 9.321 ()2 A& Fdll A&EHr} o714, i+ o|AHES YehdT

C 24,048 252 193,888 8.063

D 30,117 321 314,184 10.432

E 4398 46 41,061 9.336 In ( A )

Total 160,009 1,623 1,511,844 9.448 n= A—iXP )
2% 1,088,527 6.803 In (1 + Z)

SAEARE B2 2 FEF] AT HSIHAT 7} Fig. 4, 5= TH|o] b2 Az elwiae Wist Az
& BRFAFE O MBKW/m?/yrol e AT 4 Qolch. & ST HRAY GAFA 27 S(P)0] WotRol S 22t
H, =R ATNA 2 71E A%B) §EW FAF RolF: Ytk Fig. 6% o2 Er|2 ANE 2 chmA oA
stasolA 7k Arat pelE v 3 Al Sl B85 Y 1 ok 284717 ke 91§ o] %)
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