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Heat insulation property evaluation of Deep—Deck according
to insulation construction method
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(Table. 1) Material Properties (Table. 2) Simulation boundary condition
Material Thermal Conductivity (W/mK) Location Boundary condition | Temperature
Concrete 1.6 Roof Directly 9uts1§e air 11 3C/20°C

Steel 53 / Inside air
Air 0.025 Undf:grotlmtd o Inzlde air.é | 200/-5.65C
EPS Typel—No. 4 0.043 parking lo ndirectly outside air
EPS Type2—No.1 0.031 Filotite Imside alr /0 ) ohe 4130
Directly outside air
XPS No.1 0.028 B . : . o
Outside Directly outside air / -11.3C/
PIR Type2—No.2 0.023 parking lot |Indirectly outside air -5.65C
HAHEAHE sIM 247 _
2.2 BHZUE ofH 2t 2B (Table. 0] BT 0] 1) BPRES
47YR] BAZZAO] thall D-Deckol thst siAe 7 QAres FAR e #1o% SeHA 9 2dds
HSIALE BAxRH e HAY 9| HetE HEs) g Hlug ¢ s ABolt. gAdFe0] E45 ©d
7] Ql5to] taAlE ZAle Tl HiE Hewt  450] X 52 Aulohl, FUGYE ot -
15 43, ¥y Taxo] HEY Hew 285 1SE & o] 2LX0IE RAleH| Qo FYE dgoz= #iol
dotA A EotULCt S5 450 Wke A 9nisitt 471K A
HAZZ0|E HEQRI e 47K ZAZAE Zdol thoko] CASE 2, 32 @dFEo| & Ajo|7t gt
ME, NoIFEAE, H2E], QRFA 2 RAS MoK LAY, CASE 10] CASE 2, 30f HIal oF 17
(Table. 2)QF &0 FOJ5IRALH. Hl =2 dadRes =HAth wetAl, 2EA9 R
Al dERe, & YR Hder, FdY Fe F/Fe @450 & ggs nRA L=
ATEETE 40%, 50%, 60%Y MO =H2E(0]&4 Ziog #Hrm, tddso & g nRle 9

(Table. 3) Simulation according to boundary condition

Location CASE 1 CASE 2 CASE 3
U-value (W/mK) 2.750 0.162 0.162
oo Temperature (C) 12.57 -9.52 -9.50
Heatflow(W) 515,77 15,95 16,15
Dew point(C) [40/50/60%RH] 7.8/ 11.1/ 13.9 -19.5/ -17.1/ —-15.2 -
U—value (W/m’K) 2.750 0.162 0.162
Underground Temperature (C) -5.0 18,57 18.52
parking lot Heatflow(W) 198,84 6.90 7.14
Dew point(C) [40/50/60%RH] |—-159/ —13.5/ —11.5 4.7/ 8.0/ 10,7 -
U-value (W/m’K) 2.750 0.162 0.162
Filotite Temperature (C) -9.72 17.61 17.65
Heatflow(W) 515,77 15,95 16,15
Dew point(‘C) [40/50/60%RH] |-21.1/ —18.8/ —16.9 3.9/ 7.1/ 9.8 -
U-value (W/mK) 2.750 0.162 0.162
Outside Temperature (C) —6.82 —-10.91 —-10.91
parking lot Heatflow(W) 93.10 2.88 2.92

Dew point(C) [40/50/60%RH] |-21.1/ —18.8/ —16.9|-20.8/ —18.4/ —16.5 -
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(Table. 4) Simulation according to insulation

Deck EPS Type2-No.1(thk.180) XPS No.1(thk.70) PIR Type2-No.2(thk.250)
/‘V 1,900 /‘V ,i/ 1,900 /i’ /i’ 1,900 /"’
Modeling
EPS Typel—No.4 EPS Typel-No.4 EPS Typel—No.4
D_DeCk EPS Type2-No.1(thk.180) XPS No.1(thk.70) PIR Type2-No.2(thk.250)
U—value (W/m’K) 0.162 0.349 0.088
Temperature () -9.65 —7.58 -10.11
Heatflow(W) 16.16 30.57 9.01
/‘” 1,900 /‘” /i’ 1,900 /i/
Modeling
EPS Typel1-No.4 EPS Typel-No.4 EPS Typel1—-No.4
N_DeCk EPS Type2—No.1(thk.180) XPS No.1(thk.70) PIR Type2—No.2(thk.250)
U-value (W/mK) 0,162 0.349 0.089
Temperature (C) —8.96 —6.21 -10.38
Heatflow(W) 16.20 31.45 9.14
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(Table. b) Experimental Insulation Property Performance Evaluation Results

Result - Measurement average temperature () - Heatflow| U-value
CASE te%r:DSt;gé ® ® ® ® ® temrg)v;ide W) | W/mk)
CASE 1| 200 75 - - - 2.20 0.72 163.6 6.14
D-Deck | CASE 2 | 20.1 18.6 18.0 17.1 14.6 0.89 0.36 21.7 0.62
CASE 3| 20.1 18.8 18.6 - 12.7 0.90 0.39 19.9 0.56
CASE 1 18.3 7.83 - - - 1.70 0.20 142 4 5.57
N-Deck | CASE 2 | 20.2 17.8 17.0 15.9 13.4 0.85 -0.77 36.7 1.06
CASE 3| 20.2 18.1 18.1 - 8.63 0.80 0.40 33.6 0.99
8 _ 233 M35 =7 935, 2023. 9



i}
k=)
HN
rlo

=¢ HiaZolES| HEM =xF /7ol ME HEMs HE

o
Z
)
[ -
AW
=)
=2
o)
F
Pal)
I}{O
=
N
)
O>~
D)
H

Temperature( C)
rr
=)
Ellll
Z
(i
p=s)
N
i)
o
w
<
i
e
>,
O
pas)
0o
jo

| 519718 7 M HetiEE ASEY
. Ho| Chlg A AZH/2R ERE7] B2 o
WOl HI1E 47 D o) 2
) DoDeck of SElSith ARE SHHE Al T

MEktoRA 718 BAMRE AlZo] FHsaFon,
71 BEO| MekEIg] TiRo) AlBAo] Sot A
SATIC. F, TUR 202 B 2

o] SRE ALE 7Hs5i0] mIo] Hsit.

300 250 200 150 100 50
Height(mm)

1
o
2
e
Jl){l
(ST S DS

o

Of!
1
l_ﬂ
_§I_J

LRS!

Temperature( C)
=

5 ~—#— Case 2

~®—Case 3

o

250 200 150 100 50
Height(mm)

(b) N—Deck

(Fig. 6) Temperature gradient graph

orje] ARl B0 2 RS TS Qolo
2 Uehgrh m8 2o Zojs dadiso] Dk
olsto] Tlng A0 LERT)

SeETE Higozs 20| 28 B3 YaBolE
of Bl Mg Al SEEE Hare) 47 oA
g~ g Ao poEn)

. 4=
_

4. A& At B oolME ) 28 HasdolEe] BY A

B 0TANE Ed 20 22 2H HABHOE 2 A BENOR ANLs ZAS Do BRAS
o g A2 Aol Bl ZASES oF QolE o AES] S50l BEAE wo] mE BeAsE)
NP OO A2UOR HEASS BEAZ 4 9 B dHsg fed 2e 222 oo
on, Az WO Sk Qs AS ST, o 1) Bk Zie SR Deds] 2 die
ol Wt Ksi2E, AAIEE PEO A% S8 XA URK Qon, Dedsd 2 AR nixs gole
MO IEZA BEo] BAS DANS AEiEel o v Hixlo] AlZel A0E Kol
! ) 28 YaZoEe] & kol TEA o

S5 HEE D-Deckr} 36004ni MBEQOM, B B W 59| do] UL dso] njs Aow
ANZE TFERAR 9719 FEAANDY Y| BANE, TAA siHo] BEY Bere £2 9
7} Hoke 2F Sibol HEaT QTEs Bads Sl mel Badse Holr s Ao 1

of Relotes ofF o WAME Aol Algst  ERkITH




>
0E
OH
Olol
H>
o|-
nS
H1
N
gl
i
N
gl
b

3 = UFo HEA Az Algs oAl BUd:
SURY 2&7t AtSk 60%Y ol LHeE O
ot WHZIK ot 2229l gtEe mje AT

meta, 50l 22 =8 HASH0lEY HEA A
& Al SR =X H% AZe de 7hsd 2R
HHEW, st SR dA AR AREE
oIt

o4

References

1. Heo, Inwook, Darkhanbat, Khaliunaa, Choi,
Seung—Ho, Kim, Sung Bae, Yoon, Sang—Chun,
Kim, Kang Su.(2022). Evaluation on Flexural
Performance of Double Rib Unit Deep—Deck
Plate Slabs, Journal of the Architectural
Institute of Korea,38(10),257—264,

2. KS F 2277:2017, Thermal insulation — Determi—
nation of steady — state thermal transmission

properties — Calibrated and guarded hot box

10 _AI233 ®35 EH 935, 2023, 9



