__A_._l InA_I
e Mo
= ..A_._._._ H_u_
Z = Ko
" =1 Kd =~ Ik 7
R o o Wy ¥
o 2 < . o 4
B 3 _ & i ER
wr71\ m _A_._._ ™ :_A_._ _._._._ ﬂo
L L Hia o fir b
o = ﬂﬂ _|_._| u
= Jl0 S i
-T- ~
= X <0 7! A
Ho W__ m_._uﬁ W _n/_._
~ Ko K- z &
K ol
o 3l 100 K-
= < __A_I
Gl -
Al oll
3 Rl —
oll ___M__| __2_._._
~ < <
N
= o
REE
3
oo
= il o Mo Houo 7w N < RD 6o o
R QWA R KEFDOHRAUBT W R WKOH AT S
[Q\]

ol R KFE [0S




1 2014.11. ~ 2019. 3.) 7tA[2| #|
2019 .4 . 15.

7|12k

=

=13

H &2

Ei=g

210M 1008 E HZE

=
S

04

51
K{o

N
ol
oF

g

)
ol

P

<

ol
0
@

g

1
K-

EoM Agtof

=
S

S

o mogzol what

o
I_I

o
=

Fod 70 AL

L Ct.

S
=

ol




HOM Q0N

_ | 18CTAP-C0840 | Sl & A “14.11~ _
M 7S vls ct = &t
I IR HS 405 017 7|7} 9.3 CHA| A
A  ZFEWNET|ESETATALY
HATAIAH

M FE AL

TS MEUEY FUNSEINEAML 75

o1 34| &
NEEE

& ¥e: o
g o0 SHEFERA oot xel
PN T0=Ke: 2| T < of H [ ALans
oA & 2| X} 239 - 5
= of77|7} & 268 116,189, 000% &
sofoime o T 268 E 78] 2lZk:11,300,0004
SUETE T e oy 127,489 ,000% &
On_:i?'jl"'_ll_l'%‘ E‘J 3F=I—1LEI|XE”‘_"‘AF EI'XEHO O_I 7'c|.0517|o-l|:|
A ‘:’A‘ID:‘ e T o _I_—||_?'T_ = H o
= T o
THISHET Mf=H: A= 77| 2H:
Q| Etd 7 A7 2y oA & K}

oI - 2o Tsiie HE2 AFMLALM TIME HESZE HZ
o

of L7l ek 12|
Hots3 2 AT
ot M3 SE - 7|EHS
_ RPN MES
o o es | EDM | ATAM Tz 2EZE L _ _
& == £75 2z o | o o101 sletE ﬁi ;OHFOEJ e Az
s=.7|
B M35
Z7t0tst7| S EA| A S5 AFAIM - By HE
—_— ﬁi?f 74 sz moloimy T oA “lz TS
- Ay (22d) (M) (Msah)  (MxzE) | SEHs
QHEEE | 40-LCS-012
== 1 292,700 _
simex  WETMH | (aom) Gue | ERL WFEC20
S S Le5.013 2018-12-31 AlE A ATFAMBE 9-02-254
T o 23 = — — — = =
gl 1 200,423 M AIHA 233
Hf & 2F2 o (5m*)
B A2Ux|MS HER | NFEC-201
S, ap Mock-up - 1 2018-12-19 342,810 MR B3 HATFAHEZ 9-02-254
e A B ZEAEA 141
i} L HER| NFEC-201
SREX HSHRYX| Egjrs |
_ _NQ— =] AlS| = —N9—
meimAl | MDA S A 1 2018-08-21 324,500 x| Lfo]2) ;ZE;Z 9 01242254
= =1
_ _ -201
sREx  27|Te ofolgre] MM NEO20
oA Lt MF-1712W 1 2018-08-24 171,419 . = ATAES 9-02-254
T o " ojl'oxl EE-I— §|-7|A|%-|/\| 118

QN ATNLEIE FaCZ JixA 22 RMSE, 5004 Ol = RrMFUCH) | EIA M 284 0] K|




I
ol
0o
op

N
;Ot
iTv -
N
In ~
iy Mo
= = X oL
B o F Ho Ho Yt oo
< W = -
. Ey Jjo < —
@ | " =
Mo <R w2 N o o & =
ol I ¥ = e T =
R ! o] O ,%l LS e Bo of mm o B ~
W | F - T o= a o L < oF K R LN _
JJjo Ak W = T < z]o o < R =) e Bk Hoﬂo
=X X ~ w ~ . il S P
?21;; TrEl, Loz -
- ] —_ _
i N w < = o o3 Jo Mo T o Y op B i o« »
T - Y TH X0 i) g T <0 o X T <
—_ - o _ o) 0w — e o <0 ) o 1 el
0 ol o T = O < ~ TR 3 o N o < & 5
5 2 o e 3 5 P &l il A e
W oy _ T lﬂ T ™ < B - Mo Bo oy T o) oy R o X
U =g = < ° d o 5 il | g0 °F ol < e Mo 2
B o X e el oF on %O < i MO =
Gl %Lé%_%A Ho N o BT =X < N
=0 o <0 ~ N > o i X0 fo iy Ho °© K o . 03 = o oy
e bz O 5 W Jo = i) w W o g o e K|
El ~ MT ~ o . o o o Bo 0 e X 3 oF Lm = o
N w Z° K << g — T TR B K e e iy - g = g
{+ L X - o IS W o B s <0 = N o il »
- Q%%éﬁ@@ﬂﬁ%ﬂ% ﬁy@ b E < T = i
: 11 2 M
fe) ) — )| — i re) |
_,Tl o ,m”_ ‘_)I_MU ‘._O Z#o R &o U_X WE mﬁ ﬂmu \WE umo Mo n_MO o ”ﬁ O.._O ﬂE ® ‘_J‘QIL T
=T o_- X 4? JJo &o mK U < o 5 O <° 7 wr O T %/ ot
= % ol — M Njo N ilios il = s F =
e T W T 3 = "o B ] X g E o P B <
- % TOw < Jo o - NF N R B
R T i I i e | TS o o B ® 0 w o [
LG 7o 7 % 2 M i R
g ° 0 gmw;;ﬁ“ﬁ ¢ X ﬂit;_ u ¥
o o o N 3 w T o W L o & o N o] X
~ O ZT w —_ Tl L ,.mﬂ ﬂ EO \mwo . ﬂ_Al
y! o % ~ T H) gl oo faril o
z N ROTE N B c = S
= o o S EE Gl > 23 N
Iy o o M. = _r Gl = 5 i =
= 0 i G T il
B/ o i1| A.E ;lo.w o o N :._U HT_ Lo
e o ~ I XN A B i}
W_m © =0 = 53 ~ g X JJo 0
N o) HE ﬁo \A,.# ﬂ” Zi J:NO Orl
Iy ) I mo|
B oz (@) T.C —~ Zl ~
Mo < Mo o 0
w_m o S M@,
}/’ m;A T
g o ) —
T wm =
do — o
oD =
©
£}
<H

o




< Summary »

Purpose

Construction of the HPRC(Housing performance research centre) a

s an internationally recognised research center

Contents

O Completement of the building design of the test facilities satisfyin
g the required performance on noise and vibration, indoor air qual
ity, ventilation and infiltration, condensation, and waterproofing.

O Building construction by passing the administrative procedure in
cluding deliberation, approval and order

O Planning, designing and construction of the world’'s largest venti
lation test facility (CV simulator)

O Construction of the test facilities for sound insulation and extern
al insulation system satisfying the international standard

O Introduction of high-performance laboratory equipments to secur
e KOLAS certification and experimental quality

O Establishment of the medium- and long—-term plan for revitalizin
g the operation of the HPRC

Development results

O Construction of the HPRC as an internationally recognised resea

rch center

O Introduction and success management of the research facilities s
atisfying the international standard

O Establishment of the foundation for revitalizing the operation of
the HPRC as a national infrastructure facility

Expected Contribution

O Technical aspects

- Resolving the issues related to indoor environmental quality in resid
ential buildings through test, certification, development, and research

O Economic and industrial aspects
- Roles of official platform for certification and technical support with

low cost to improve the product quality made by small manufacturers
to extend the application of the product in the construction sectors

O Social aspect

- Resolving the various complaints and disputes through the esta
blishment of rational standards based on the performance evalu

ation

- Providing the living environment experience through education
and public relations to change the community recognition

Keywords

Laboratory
Housing Five major |Comprehensive|National infrastr work,
performance defects R&D center |ucture facilities test
certification
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*ASTM D 6329 (Standard Guide for Developing Methodology for Evaluating the Ability of
Indoor Materials to Support Microbial Growth Using Static Environmental Chambers)
ASTM G21 (Standard Practice for Determining Resistance of Synthetic Polymeric

ASTM D 3273 (Standard Test Method for Resistance to Growth of Mold on the Surface
of Interior Coatings in an Environmental Chamber)
* JIS Z 2801 (Antimicrobial products—Test for antimicrobial activity and efficacy)
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of moisture adsorption/desorption properties in response to humidity variation)

JIS A 1470-1 (Determination of water vapour adsorption / desorption properties for
building materials - Part 1: Response to humidity variation),

JIS A 1470-2 (Determination of water vapour adsorption/desorption properties for building
materials - Part 2 : Response to temperature variation (Foreign Standard))

*[SO 16000-23 (Indoor air-Part 23: Performance test for evaluating the reduction of
formaldehyde concentrations by sorptive building materials)

ISO 16000-24 (Indoor air-Part 24: Performance test for evaluating the reduction of volatile
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JIS A 1911 (Determination of the emission of formaldehyde for building
products - Large chamber method).

JIS A 1912 (Determination of the emission of volatile organic compounds and aldehydes without
formaldehyde for building materials and building related products - Large chamber method)

JIS A 1905-1 (Performance test of sorptive building materials of reducing indoor air pollution with
small chamber - Part 1: Measurement of adsorption flux with supplying constant concentration of
Formaldehyde)

JIS A 1906 (Performance test of sorptive building materials of reducing indoor air pollution with small
chamber - Measurement of adsorption flux with supplying constant concentration of contaminant air
of VOC and aldehydes without formaldehyde)
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JIS A 1905-1 (Performance test of sorptive building materials of reducing indoor air
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AHE
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EUT+Z SBI(Single burning
items) “H]

- Cone Calorimeter (KS 2 A}%)

- BAYAR] (KS FA AR

- b ANBRA KS HE AP

Euhs T2 9 AG shaor
o7} S EQ)Eolo} gl ),

[e]
Jr] 2l KS 40l ok AldE 9l

EOTA, ASTM +&

ISO 7892l wh& &2 7%= (ball BtY), ¥
AS5A7], AR

EOTA, ASTM +A #H

3Mpa, 10x10cm #=2 207, Z213 PC

3

EOTA, ASTM +A 7

EOTA®] ETAGO04 7174 ©wred 2] ~wl
2

NFEANEE 9% hE

EOTA, ASTM 774 #H]

2Rl ECm o), AEAE(0.1g~21k
g), A=7](eF 2001

ISO, ASTM +4 #)

ISO, ASTM, DIN, EN 774
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] (heat flow )
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(v}) 3 REY o]egH 23 HEGAIE JF A

@ e
o ‘14119 Hzx DA RFPoIA 873 Ao} FEldTEE TS 98 29T
Aom ARHUW 3UWY o] 4-olst RE Fuld] talA AAUE Fepile] WA B 7
d BHEAdS dAEoH, 5 okl 3T o]t Ao Eol tisiA] AAE 73
o Au| AR A Ho] Zefgk Al oA Ane] Ve Hstel U N 5 AFS] A W st
mE AFSE F AFEEE W 5o Wt B s Al uet FAM| 7 S el whek
A5 A Qe Aol AHsokss da@AR s gule) AHE 2 We] Aa
o webA, Wep WAl Aulsh @A Aol Age] HEAY AN LJBAEE 9
s 7 wobd 3AwA o3t AT HPAUE AHES
B R B
Hs g AR T
1 Heavy Impact/Bang Machine 1
2 | Light Impact/Tapping Machine 1
3 Impact Ball 1
4 1/2" Mic 25
5 Preamp for 1/2" Mic 25
6 npo 2 E 1/ Ml(? . 2
7 Conversion adaptor for 1/4” Mic 2
8 Preamp for 1/4” Mic 2
9 Sound Level Meter Unit 2
10 FA Y 29 A 2
11 . X]f?,k*g 29 A 2
12 Noise Generator + Power AMP 2
13 o] He}o] A 1
14 ol el A E] OJEJ_U\]H'EEE 1
15 Phase calibrator 1
16 e Hammer w/force sensor(Large sledge) 1
17 Hammer w/force sensor(modally Tuned) 2
18 P ICP &4} 7H5%=7 5
19 o Charge Converter 5
r :
20 w7 29t Calibrator 2
21 Z% Calibrator 1
22 Sz A Ad i?%*é?fl@é A FES 2 A 1
23 R P S A7 1
24 W7 4 Gy = 1
25 A= 1
26 5% =3 4
27 7]} Zn] o] A & 7| 1
28 g o] A ] ¥ 2
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@ A-F7] ok
s ! AL T
1 |[EHFATEENEY MERCK Air Sampler 3
2  |LEZHoIBE(IYETY]) SEZH OB (ZYHET]) 1
3 |[EddA Sl %] 1
4 |1FHlel 5 (o)) Q1w o] B (W] ¥ 71) 1
5 |AFAA D =R 1
6 |FIdF7 gIdF(TESH W) 1
7T |1 BATNEFEEA AR F7FF A 1
8 |FAXAALAH(UPS) FAADLEA(UPS) 5kW 1
9  |ARQA AR L AlA U.V Sterilizer AF&] A 7] 2
10 |&dto]d Zd o]y Easy Spiral 1
1 |gresss) %L_%%%_7](74§%ﬁ‘%“—1) ] ] 3
crmen —SHEAN AR YAAHA, AFA B
12  |CLIMPAQ Chamber 20L 6
13  |CLIMPAQ Chamber 225L 6
14 | FAAHA LA (UPS) FAAALDAX(UPS) 3KVA(2.4KW)x5 5
15 [AWF7AEsEE4 AUF71d F3 S 1
16 |[EXFA7] PM10, PM25 =4 7] 2
17 |(AMEd F= AEY H= 10
18 |Hl°lH=ZA Datalogger(20ch ©]7) 1
19 |[gE=547] Radon Detector 2
20 |A=x7] Az 2
21 |¥5= FT= 11
@ 7] 7] FEof
HE Rl AL T
1 71EAS SAHFA ~ASTM7 2337} 7Fs 7] 1
2R AR -XHEY(FA 6Kgelsh) 1
PA = SHAA A= SAGA 1
} -#100mm, ¢16mm, 49 *3F
1|8 Hned e ¥5 ¥% 24 !
5 |FA 5= SAANZSHE ~2E-20750CERAT01TC) ~F=: 079%B%RH 1
6 |28 FT7IUF7I ~4ul= o] 4} 1
7 |Data Logger -201d o] 4+ 1
8 AolM A -2 5 -507200C (#3150.17C) 1
9 vt WA A Zhd -LCD: 24 inch ©]’ -3l %: 640x480°]7 1
10 [EelA AgZA7) -4 2] 0.0550m -Ag%: +]1 5mm 1
11 |&nA™ SAA B I I B S = B 1
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Global Solar Radiation Pyranometer

Measure & Data logger
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IR 433 shvlet
A
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Al d 2] 78 5 of Al A A= T =9
HE) A H] =483
FFT #417] ( TI)N 2] = 1 set 97,499,600
FET +47] ?I;H) A]/HX]—H] 3 3}
FFT %47] e v 1 set 44,341,000
pp. 1~2
73:41 H) x] A &}FH Hﬁ(}
B ] Al (3F) 143 174 27,000,000
pp. 2~3
‘ ) A =9
BEE49 AR (HF) A3 17 5,500,000
pp. 2~3
A3 A wqdg
SRR (257) Ad4 17 6,000,000
pp. 2~3
Probe (311414 (A AR wqAG
S A EAE x2H) 1set 17,455,000
Phase calibrator b
1/2" Mic (%) g w A
Preamp for 1/2" 25set 61,375,000
. pp. b~6
Mic
/4" Mic (A A wq A , 0000
R Preamp .for 1/4 oD, 56 set ,110,
Mic
Convsersion ada .
=B Al A &AFH L:_o]‘_;%]_
ptor for 1/4” Mic (“?N 6] S 271 5,810,000
(Power Module) bp-
Ao AR £YdY
Calibrator Sound Calibrator 1(0 7T ) Al B 271 3,650,000
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pp. 11~13

EPRE i SEs - Zo
% o 3] %
o . . } .
Vibration Calibra (HHF) A* 3 3 1 3,499,000
tor p. 7
ICP Accel t Hy) A A &3}
T wA C;‘f erome ; ; ) A 57 3,877,000
Large impulse H (HF) A7 A & | 2792.000
o= 3] o] ammer p. 9 192,
= — . 2B J 5 )
Modally Tuned i (H5) AA 3 3 97 3.340,000
mpulse Hammer p. 9 ’
Level M HE) AAHw S
7o) 2 &7 Sound ;ve et ; ;5 1% 27 10,000,000
4 g i -
;(EIJ B) XA AFH] ol d 3
223 7 (OMNI (B) A =9 170 4,400,000
pp. 11~13
4!/)
72 g . .
;(Hq H Al A 2R Eo] d 5]
2231 7] (OMNI () A = 174 4,400,000
5")
2 (Noise gene } .
7§ By XA AR o) d:%
ration + power A (o) A =9 170 4,065,000
23 A MP) pp. 11~13
Aendd AN | L, -
Al A Eo] §O]_
o = WA swz BT A o 17 795,000
gz zq mg PP T
] B) Al A L=X=)| :_ 'O
2| kA 223 7 (HF) A4 B 270 4,900,000
pp. 11~13
AE) A A8 =3}
o] &e}o] A (H5) A48y =99 174 420,000
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A]-Ok
A ALz vy e E; S A s S o
A s A" A ) L
;g By XA AFY] ol d >}
A5 rER 2 2% - ( TL%N}; = 17 6,600,000
A5 AP A1 b
N HE) AJAAH] =33
AFHYPZA 7 R - (B5) A =4 170 21,450,000
pp. 13~16
73:41 B Al A RFH] el ‘jﬁ(}
o v 8 = e - ( ;) 12720 =4 170 12,500,000
AAg A T WP
% Al A AFH] T e :_ -o
g = ER - ;“;) 12w =d 170 800,000
=55 SAA (H5) AldAdn] =943
CERES #*E i pp. 18~20 U 145,200
eHE ZAA e (A¥) Adg =983
- 7
(d8) i pp. 18~20 17 145,200
2 o] A 2l 7] 25 - () A3 =9dd 174 957,000
pp. 18~20 ’
i) A = AG
#] o] A 1] €] e - (2% Al =4 27} 1,221,000
et A% bp. 18720
) o3 E 2] 3% ] (1) AAgy =qds - 177,000
2776 = o p. 18"'20 y y
ZAYE T (HHF) Ay =dds
- 7
=] oo 1820 170 8,400,000
- 7@ By A A AH] & Q) ‘dﬁg—
e T =47 (7)) A a2 =4 17 950,000
pp. 18~20
uld HE e
}; ;7] FACE, Dipstick 2277 170 17,250,000
=0
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© 4UEIAGY
e o e e A AR s S ol
(HHF) AAAR =9]d s
JV~azvtE T | tAaRuE pp. 127~130 #=
/AR 7] s/ = - Gas Chromatography / Mass 3set 279,536,000
(GC/MS) A A 7] Spectrometer * 3 set
-SVOC 715 E3H]
(FH) A H =id s
e (TD) g eAdA] E - pp. 131~134 &= 3set 213,264,000
Thermal Desorption * 3 set
L5 S bp. ~ Ta
S A=Al A= ) o] ELZEE; L]E e R Ultra High Performance Liquid Zset 130,350,000
Chromatography * 2 set
(HF) AR =93
Az 7] A=A 7 B - pp. 151~152 = 1set 11,770,000
AE7)171 8 AYEA
LA A A AR -E'L;g;‘ﬂ_ R Al W FejRgow
AN v 7]
@ FE=EAEA
AL . .
Al A e o o A A AAgH s T =4
=547 Radon () AR =4
(A= Detector = - pp. 1563~157 #*x Sset 67,375,000
=443 Ay GEEE A£ZYA
Radon (=) /\]*éxo“ﬂ]_ AR )
EdgE=547] Detector = - bb 158; 162 j} = o 1set 15,950,000
. GES FHEA Ee)
WES 971




© WA A

Al
ARk o = e R UICE % o
(A3) A =qd g
I
Chir];ﬂl;/e[ 5?5%” S50L = - pp. 161~163 = 4set 46,000,000
50L * 4 set
@H Al A ZAFH Eo]@_%}.
CLIMPAG (A3) A =9
Chamber (225L) 225L = - pp. 164~166 = 4set 57,600,000
2251 = 4 set
CLIMPAQ
Fe 7] Fe 7] m] 4] SRR L
5%

() Al =d g
s - pp. 167~168 = 2set 13,000,000

WG E 34

ER L]

3] A A] 2~ El
A= gz 9

71 AW | () AN =S

CLIMPAQ el o TR 169~170 &%
- =T Pp. -~ ™1 3=
ol A A 7] ]
PR FANEE ) weER B9A~8 | CLIMPAQ AW 7H5E 919 et B1,345.000
B Iset® W7 | B¢A 2 43
SEE AAE HA (A A =d s
AN ea | AAZA0 2% - pp. 171~172 %% Lset 4,730,000
L) WA= A A
_ . 2 (A A =9
By AmAH7 ° i
ik AJX} 7] A EAFH 7 2% - p. 173 = Lset 550,000
© A2} (5L) WANAE ANF A
R R . s
HE) A AH] =9lE g
A=A FH 7] & A BANH 7] & E - (2F) 473 ] b Iset 1,210,000
o o pp. 174~175 #=x
PR X8 L
FHT A=A | FH/EETT e - (HH) AlAgH =9jd g Iset 3,740,000
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() A2 =48

2P 2P 2% pp. 204~205 % Iset 9,200,000
AP Ho
P e () A =qd g
Hrc e 2% pp. 206~208 = Iset 12,000,000
T AP BE
A=A TE (FH) AAGH =9jd g
A BokA 2o o A Bk 2% pp. 209~212 &% Iset 14,300,000
7i Bl WA AR sA RS
(A5 A =438
ol FH|o]E ol A2 g ok
(zou)i ]Xf_f_ﬁH o] g pp. 213~218 %= 2set 8,000,760
° ° Tk Az A T A
MAE HEs | V4w B o e
o ol 151 11 e . 219~221 =z Iset 14,300,000
A v 73 AFAE M 7 ]@E FE BA
Fege (H3) ARG =Ag
57 (AEEY 2% pp. 222~225 F* 8,000,000
A A BE
Aeded (23 g =gdd
Aegedsy] (AE=H 25 pp. 226~228 % Iset 12,000,000
) AR WERTE
I GI7) A =gaE
S B
AR TN TFEA s 2 p. 229 #z Iset 1,000,000
&= A ANHA AAZT] 94X
sl AR 2 | UV Sterilizer (RF) AdgH =d9%
s Y 25 p. 230 #= Iset 1,600,003
Ul SL=RuA 1}94/\-1 o]%@, uE:]‘_;g_‘]
Auto Colon (A7) A4 =qdd
3ol e E oy v e pp. 231~238 @ % Iset 8,400,000

Counter

25 At AS7)
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g (BH) A2y =9d s
AFEAZ7] (55) W o = B - p. 239 Hx 9set 1,200,000
s AR £E A=
F4A Al Y
R R A=A IRty AujH o g
SkW n) 9]
Z23
A Z}FH] ™ /K]-Oo]: 2] A ] 2k )]
A AFH A Z}FH = 2= Lo
] o] -6319—]}: E%] %73/\]_% ]E ]oo T =
/\]LH ] ] /dLH ] ] (XJ ) }\])\_]X]—H] = ]:ﬁ—ic}
7% 714
o = o = 2 - pp. 240~246 #= Iset 18,000,000
s e S U3 % 54
i (BH) A2y =dd s
PMI0 IL%% Optical particl g
- ZJ;;;] ptical partic 35 _ pp. 247~249 =z 2set 16,500,000
R e counter B e =77
PM10, PM2.5 PM10, PM2.5 (B) A8 =qdd
S 7]' b 2 7]' ER - pp. 250~251 Fx 9set 33,220,000
e e PMI10, PM25 A5 =47
(A5 Ad3y] =43
) N
NARE =47] gﬁ;‘?n R - op. 252~253 F% lset 26,620,000
Scanning Mobhility Particle Sizer
A ) o2 (HH) Ay =g9d s
Ao+ - ER - pp. 254~258 2 3set 86,849,400
=747 Ay gER T =4
(BH) A4y =1d 3t
2} A 1)} 2 7] RS - pp. 259~260 % Iset 17,900,000
A AGEE 374
7134 = A 7184 =4 =SS - (H5) Adde =dds 1set 18,600,000
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(Z/5%, % pp. 261~263 FH=x
) Hr|gdesr A
(5 AdAdv =dd3
o N pp. 264~273 =
AE P AEY P = - o o 4set 10,868,000
¢ ¢ e VOCs$ #Z 2set ¥ HCHOS HZ S¢
2set
(HF) AdAde =dd
- A Flow meter = - pp. 274~278 Z= 1set 1,238,000
General Flow Meter
Za]
 BEEE: peasare &1 g  BEEE
atalogger ,
£8 N B
H] Al
/K]-Ook
Al d 2a) vg A 2] A T =
3 ok =9 WA A
() A4y =dd 3
GF= 4= B RS - pp. 279~280 F*% 11set 17,633,000
a2l 7] A
v A EA A
A7 Ax7] "
Azx7] 48
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7]/ H]
H 7

() A1

pp. 292~294 =

j}i

ApA 2
)
SR Iset 71,794,800¢

(o)

() A2 =9

pp. 295~310 =

Gk

Iset 60,500,000

ASTM
A M v al

AE 7HAY AE5HEA

CESIEE

pp. 311~316 % Iset

11,000,000

(Blower door)

(HHF) AA 7w
pp. 317~318 #+
(HHF) AA 7w

pp. 319~321

H:l

E] 2 o] Al 7] Iset 550,000

PMV# 7} 7bs @k 34 =

7 1set
ZA A 28

8,360,000

() A

p. 322323 % Lset

2,843,500
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by

LHI and €

The ebjective of this Memorandum of Undemtonding (hercinaficr
determine the conditions under which the Parties could develop, within the framework
of 4 conperation, their rescarch, in the overall building ares, including eco-friendly
buildings, and to improve their scientific and technical knowledge in the same areas
Ihis MOU 15 concluded on a non-exclusive basis.

Memorandum of Understanding

BETWEEN

The Land and Housing Institute of Karea, n research instite of the Korean Land and
Housing Uorporation (LH), whose registered office is 53999, Expo-Ro, Yuseong-Giu,
Dacjecn, 34047, Republic of Korea, registered upon centificate for husiness registration
under number 314-82- 13583, represented by In-Keun LEE, Head.

Hereinafter referred 1o us "LHI",

AND

The Centre Scientifique et Technigue du Bitiment, an industrial snd commercial public
body (EPIC). whose registered office is at B4 avenue Jean Jaurés 77420 Champs sur
Marne, France, reglstered upon the Meaux Commercisl and Trade Register under
number 775 688 229, whose bylaws are codified in anticles 1., 142-1 and [.142-2 and
R.142-1 1o R, 142-14 of the Construction and Housing Code, represented by Etienne
CREPON, President.

Hereinafter referred to as "CSTB"

I hereinatter refierred to jointly as “the Parties”.

HEREAS

The Land and Housing Institute of Korea and CSTB shall form an agreement ds follows

agreeing to jointly make efforis for developing technical knowledge and for vitalizing

research i the building ficld throwgh their cooperation.

IT IS HEREBY AGREED AS FOLLOWS,

Article 1 [Objective|

“MOLY) i3 to

Article 2 [Basic Principles|

/s

Parties shall form and perform this agreement by complying with refated laws and
regulations specified in this MOU based on mutual trust and o reciprocal relationship.

Article 3 [Scope of Cooperation]

Pasties may wish to cooperaie on problematic raised by ench of the following sections

1. Knowledge and information on the industry. technology, and policy relating 1o
building technology. such as energy, environment, acoustics, and construction
mateials.

- Particular topics of interest include:

a. connected devices and equipment in housing
b. bullding informution mode! (BIM)
c. environmental performance, 1ife-cyele assessment

v

d. indaor air qu
3. Provision of specinlized personnel
4. Jaint research in the above seclors, in particulsr, the bullding physics field

g

- Cooperation on the joint hosting of technology exchange mectings and seminars
for the above sectory

For each problematic raised by each of the sections above, specific cooperation
agreement (heremafler referred to-as "Agreement™) could be concluded, hetween the
Farties. under this MOLL

Each A shall he g d by the provisions of this MOU, In the event of any
inconsistency between an Agreement and this MOU, the provisions of this MOU shall
prevail.

No Party shall have any legal or contractual obligation under this MOU, to enter into

any Agreement.

Article 4 [Nature of Cooperation)]

This MOU shall in no case be deemed 1o directly or indirectly establishing or giving
effect to any legal entity between the Parties.

hi n

Each Party und; o use s 1o perform all of its obligstions

under the MOU snd the Agreement.

Article 4 [Intellectual Property Rights]

The Intellectunl Property Rights. as well as copyright nnd Jmm\-huw held by a Party
prior to the signature of the MOU or the A or. d Iy of the
execution of the MOU and the Agreements will remain the pmpem of that Party.

24

Each Party shall not infringe the Iniclicetual Propery Rights, copyright and know-how
of the other Party.

A Party is entitled to exploit the Intelleciual Property Rights. copyright and know-how
held by another Party with its prior written consent.

FEach Party shall consider the Intellectual Propeny Rights. copyright and know-how held
by the other Party as strictly confidential and undertakes not 1o disclose the Intellectual
Property Righis. copyright and know-how to any third party according to the provisions
of “Confidentility™.

Article 5 [Confidentiality]

Each Pary shall not disclose or provide to.a third panty, the Iniclleetual Property Rights,
copyright, know-how, all other confidential information and all contents of the other
Party provided or obtaingd through s sxssution of the MOU and the Agreementi,

The obligation of confidentiality remains in l'uru. notwithstanding the termination of
the MULU and Lhe A . o5 long as, fidenial information described above,
will not he in the public domain, through no fauh of either Party.

Article 6 [Costs|
Each Party shall bear all costs and expenses it hos ineurred In the execution of this MO,

Fach Agreement shall define the financial conditions applicable

The various expenses necessary for performing cach Agreement shall be determined by
el conenlbion betwsm Parsiss, The party having the reoponaibilite (o bear the
expenses and the burden rate of such expenses shall be decided in writing prior 1o the
execution af expenses.

Article 7 |Elfective Period |

1. This agreement shall be effective from the signing date,

7 This agreement shall he affeotive for the frst theee (3} years, and unlesa there is o
separite writlen notice by one paity prior to the termination date of the agreement, this
agreement shall be automatically extended for the subsequent three (3) years,

Article B [General Provisions|

Ei

1. This agreement may only be modified or revised based on written consent by the
eontracting Parties.

L. A referent is appointed by each Parly for uverviewing and lmplementing the
mgreement

Far Land and Housing Institute of Korea: Jong Sung Lee

For Centre Scientifique et Technique du Batiment: Bruno Mesureur

Article 8 [Disputes]

Disputes that may arise in conneetion with the MOU and an Agrecment shall be seitled
by private negotiations between the Parties; such agreement must be obtained wi
reasonable time period.

Supplementary Provisions

In order to prove the formation of this agreement, the contracting Parties shall
each keep one (1) copy of this agreement after affixing their signatures.

February 15th, 2016
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