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< SUMMARY )

BIM(Building Information Modeling) is increasing in AEC industry, BIM in
environmental engineering is getting delayed due to immense amount of
exchange information and special knowledge comparing other professions.

Especially, securing performance of insulation and condensation is important in
aspect of saving energy and comfort of living environment. Therefore it requires
continuous effort to supplement insulation and prevent condensation through out

Purpose & design and construction phases. Additionally we can expect effectiveness of
Contents . . L - ) )
increasing accuracy, maximizing work productivity, decreasing input of labor and
time by utilizing BIM data for insulation and condensation performance evaluation.
The aim of this study is to develop “The development of BIM based insulation
and condensation analysis system in the apartment house” by connecting BIM
data to heat transfer simulation software and domestic standard for insulation
and condensation performance evaluation.
» Standard BIM-based condensation evaluation process
» Defining BIM model for condensation performance evaluation
* BIM library for Insulation and Condensation performance evaluation
* Technical definition of selecting expected condensation area in BIM model
Results . Automgtion module of extracting BIM object for condensation performance
evaluation
» Conversion module for interoperability between BIM tool and simulation software
» Evaluation module for Insulation and Condensation performance evaluation with
reflecting local standard
* Manual for educating BIM based condensation evaluation process
» Contributes to accurate and efficient performance evaluation
through developing BIM library and conversion module
* Improving quality for sustainable design in BIM tool and
Technical | contributing to improving architect’s operation
Expected |+ Contributes to domestic regulation and design environment with
Contribution| independent capability without dependence on imported software
» Contributes to BIM technician manpower by providing BIM related
element technology or guideline, and expansion effect of
investment following BIM application
Expected » Avoid overlapping investment by increasing accuracy and

Contribution

productivity from developing automatic process through BIM library
and conversion module
Vitalizing related industry by minimizing cost and time through

Social and | developing reuse information in BIM model
Economical | Clawing back credibility and promoting positive image for overall
Expected AEC industry by reducing drawing errors and increasing accuracy

with BIM based work process from reusing information in BIM
model

initial investment saving with low level of dependence on imports
by developing basic technique of insulation and condensation
performance evaluation

Contribution

Keywords

Apartment BIM Condensation Insulation Compatibility
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| pin=g G- 22 24 BIM 2101222 25 (1EH)
(1) ¢g-Z2 B4 98 BIM 2AH HS-Z2 o8 2E 2t F2 Hd
olALE (2) GE-22 2AS 948 BIM 2H -5 I HH &
(3) -5 HPE prys ¢4g-22 24 BIM 2t0lEaal Y
A2 OlcHeZ S (F)
FAHAL 1
¢ HEZE=2 BEA= ?E BIM AH HE-Z22 ofd 2 2t &
o CEAR SMZ 9B BIM AX Y-ES FE M 7S
- REH TA A SO D2t 2 HEES B, 012, ¥4, oge 12
DEFH 22 BIIS Sl LR UME AES NUKNZALHIIZE L
ZExe HE YNES QB HAIIE, ZEZY 22 Y IS oIS
FJoto 48
uz 2 (o= | Col | Type | emem | wam | 32
EPL 2 EPL_steel 1| MATERL 53 0.5 | 119,87.87
EPI_ZA2IE(1:2:4) | EPlcongretel | o | MATERI | g 0.9 | 144,176,176
EPLAlBIES S EPlcement | g | MATERI 1 0.6 0.9 | 128,128,128
B E EPI_LHate S epl_firebrick | 4 | MARERI1 0.99 | 0.9 | 223.0.128
=% | EPLEE=ES bEIEI&C(%%ﬁmgi 5 |MALERIT 07 | o9 0.32,0
ght
BPL= e =& Eglc‘gg%rveyt@ 6 | MALERI 1 0.9 0,64.0
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» 22X
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=5 RN HIS)
eSS EPI_232IE(1:2:4) -

MZ (Name)

EPI_concrete(1:2:4)

Thermt Physibel
= OB

Col 2 Physibel OHIHE %=
Type MATERIAL Physibel OHIHE =
2™ EZE,E (Conductivity) ' 6 Thermt Physibel
W/mk ' == 0iHEHA=
S AFE  (Emissivity) 0.9 Therm DHOHEHA %=
Col 144 176.176 Thermdt Physibel
olor , )
== o=
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0.160600
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Therm2}t Physibel
= A

Col 9 Physibel OHJHEH =2

Type MATERIAL Physibel OHIHE 2=

M EE E (Conductivity) ' 4 Therm1t Physibel
W/mk SE MHoHE

SALE (Emissivity) 0.9 Therm OHJHEI ==

. 30 198,255 Thermdt Physibel

=S e+

2o =M - ﬁ
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== oA =
Col 15 Physibel OHJHEI 4=
Type MATERIAL Physibel OHJHE 2=
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ThermZt Physibel

HE (Name) EPI_EPS_1-1 nE gofHa
Col 23 Physibel OHJHEH ==
Type MATERIAL Physibel OHJH 2 ==
Y™ EE,E (Conductivity) 0.036 Therm1t Physibel
W/mk 35 =
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Color 0.128.192 Thermdt Physibel
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A =5
LT - a
= EPFT_EPS_1-1 —
Color 0,128,192
Type MATERIAL
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# 318 7|EtAH| OHEFYE Zo

J|Et
=4 EE Al Hl D
R B -
e (Name) ISO13370_ground Thermk Physibel
=3 OHoHEH=
Col 41 Physibel OHJHEH 2=
Type MATERIAL Physibel OHIHEH =
Y™ Z,E (Conductivity) > Thermdt Physibel
W/mk IS OhoHE S
A (Emissivity) 0.9 Therm OHJH&H ==
ol 115.77 65 Thermdt Physibel

35 ==

2) BAHZ2A (Boundary Condition)
@ Adiabatic
H 3.19 Adiabatic HE}HE H9|
Adiabatic
24 5 Al 3TN bl
== =N} Adiabatic -
Name (Z0I8) o5 Adiabatic Therm.sk Physiel
=2 =
Col. = At 42 Physibel OHIHH =
Temperature =Xkt 0 Therm1t Physibel
(EHIE=2S) (A= 1M XEel) =& 0o =
Film Coefficient, h = At 0 Therm1t Physibel
(EHIEGH =) (A= 2MXkel) 3= o=
Type = At BC_SIMPL Physibel OHIHH =
CEN-rule = At NIHIL Physibel OHIHH =
Color (RGB) o5 146,146,146 Therm.sk Physibel
=2 =

_78_



H 320 MQZEA HEINE Ho|
AlQI X1 (Exterior)
24 & Al IS OAl gl
QXA _2T|
2z = -
jl_|»§,| j.l IOIU:i
EPI_exterior_in
Therm2}t Physibel 2
Name (ZH0|S) S X direct_external
OHOHEH ==
wall
Col. =X 43 Physibel OHJHEH 2=
Temperature = X 5 Therm1t PhyS|be| ==
(EHD|Z=eF) (E= D AT D) OH KA
Film Coefficient, h = Xt 5.09 Thermt PhyS|be| =
(BHI DA D) (A2 2 KE2I) ' O JH &
Type =I\; BC_SIMPL Physibel UHJH‘:”¢
CEN-rule 2Xxt NIHIL Physibel OHIHE %=
Thermdt Physibel 2
Color (RGB) =Xl 255,255,185
OH OH & ==
ALHEAH(Interior)
H 321 HAUHZA HEFEE Fo
ALHZEA (Interior)
&4 34 B8 bl
AHZA_HA
e = e -
EPI_interior Thermdt Physibel 2=
Name (ZH0IS) = A
_external wall O A ==
Col. =Xt 49 Physibel DHIHE 2=
Temperature =X o5 Thermdt Physibel 2=
(EH)|E2%) (N2 1M REel) OH W 2=
Film Coefficient, h =Xt 9.09 Therm2}t Physibel 2
(BHI MDA D) (A2 2WHRE2I) ' O OH B 4=
Type =\ BC_SIMPL Physibel OHJHEH %=
CEN-rule 2 it NIHIL Physibel OHIHE %=
Thermt PhyS|be| =5
Color (RGB) =\ 0,255,32 01 1
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HC
ox
1o

=4 H Al u] 9
SIEQ &5 28 MAE JIYH S -
SIS FH 2cm 0| ot -
Frame Cavity NFRC
Therm Name_Therm Y Therm OHOHE 2=
100 — 2001
Name_Physibel frame cavity <=2cm Physibel OHJHE =
Col. 53 Physibel OHJHE =
Type EQUIMAT Physibel OHJHEH %=
Physibel
CEN-rule NIHIL Physibel OHJHE 2=
E 11.628 Physibel OHJHEH %=
Color 116,124,0 Physibel OHJHB %=
@ 8&ANEB S
H 323 AYASHE HEEE F9
S& MALE D2 S
=4 HelgAl u] 0
=J|=CR== SHAlS S -
152 SN icm 0|5t -
Frame Cavity Slightly
Therm Name_Therm , Therm DHOHEH %=
Ventilated NFRC 100
frame cavity slightl
Name_Physibel ) i Physibel OHIHE 2=
ventilated <=1cm
Col. 55 Physibel OHJHEH =
e Type EQUIMAT Physibel OHJHB %=
CEN-rule NIHIL Physibel OHJHB %=
E 11.628 Physibel OHJHE %=
Color 0,155,123 Physibel OHJHE =
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2 adatA
1A S

(2 THE.E2 oM S sl

OI.
=

= |
=5

dE NA =

“h M=z =4 Y= DB
- PEMO P A JISO MRt 2% HES BX, 0HZ, ¥4, ¢z 2=
c SSTH ZZ HIIE fo 28t NME HAFs=2 HUXNELEHIIE £ s 22
UNS P18 LHIIFE, DEF 22 YK JH0IS 2AQS BV e
s SEHCZE RIALHE BlEE= Name(ligd), 2T E, Color(RGB)OIK HEHEE EPI
(A2 HUXNELAHINE)_MHE SE2HU22 LIEHY
« PHYSIBEL2 1DRHS Col.lt M2 SHEE 2 2EE = U= Type 2 MATERIALS
et
« THERM2 M=Z2 gAlE g2 FIIEC =2 Yoot ot=ll S& AEXot Sl et Mz2
SAIE2 0.92 HoEg
H324 MBS 98 B o 4 ¢
Uz o= W2 (Name) Co T 2 LA Color
= A= = (Name ype
| N2 = (RGB)
EPI_Z M EPI_steel 1 MATERIAL 53 0.5 119,87,87
EPI_concrete(1:2:4
EPI_232IE(1:2:4) ) 2 MATERIAL 1.6 0.9 144,176,176
EPI_AIHESZ EPI_cement brick 3 MATERIAL 0.6 0.9 128,128,128
EPI_LHStHE = EPI_firebrick 4 MATERIAL 0.99 0.9 223,0,128
o EPI_concreteblock
== EPI_2ACIEE=S(EE) . . 5 MATERIAL 0.7 0.9 0,32,0
(lightweight)
EPI_concreteblock
EPI_2CIEEE(EE) . 6 MATERIAL 1 0.9 0,64,0
(heavyweight)
EPI_wood(light
EP_SH(HE) . 7 MATERIAL 0.14 0.9 117,67,11
weight)
EPI_wood(heavywe
EP_ES2M(E) ight) 8 MATERIAL 0.19 0.9 88,77,50
[e]
EPILAIBE 22Et2(1:3) EPI_mortar(1:3) 9 MATERIAL 1.4 0.9 | 32,128,255
EPI_KS F4099 ééE} = EPI_lightweight
_ 10 MATERIAL 0.16 0.9 79,129,189
JIZ232/E 0.5 foamed concrete
p 2t EPI_EtY EPI_tile 11 MATERIAL 1.3 0.9 106,133,26
EPI_CHel A EPI_marble 12 MATERIAL 2.8 0.9 187,155,187
EPI_3I2 et EPI_granite 13 MATERIAL 3.3 0.9 0,32,151
EPI_ANBCE EPI_gypsum board | 14 MATERIAL 0.18 0.9 | 231,199,231
EPI_OIAZEH EPI_asphalt 15 MATERIAL 0.33 0.9 255,0,223
gt EPI_PE 28 EPI_PE film 16 MATERIAL 0.21 0.9 116,156,32
EPI_OIAZEHE7kg EPI_asphaltfelt1 7k 17 MATERIAL 0.1 0.9 168,32,52
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gt A
1AHA S

g
_ EPI_asphaltfelt22k
EPI_OtAZ 18 MATERIAL 0.14 0.9 0,123,155
g
_ EPI_asphaltfelt26k
EPI_OtAZ 19 MATERIAL 0.22 0.9 | 255,128,223
g
_ EPI_asphaltroofing
EPI_OtAZ 17k 20 MATERIAL 0.19 0.9 | 234,221,117
g
_ EPI_asphalt
EPI_OIAZE ) 21 MATERIAL 0.27 0.9 95,95,127
roofing 22kg
_ EPI_asphaltroofing
EPI_OFAZ 22 MATERIAL 0.34 0.9 187,187,155
30kg
k=1 EPI_EPS_1-1 23 MATERIAL | 0.036 0.9 0,128,192
25 EPI_EPS_1-2 24 MATERIAL | 0.037 0.9 0,103,153
HI = 3= EPI_EPS_1-3 25 MATERIAL 0.04 0.9 0,82,121
[=3]
:’9 45 EPI_EPS_1-4 26 MATERIAL | 0.043 0.9 0,53,79
T o 13 EPI_EPS_2-1 27 MATERIAL | 0.031 0.9 0,138,138
2l AEl EPS 25 EPI_EPS_2-2 28 MATERIAL | 0.032 0.9 | 57,117,117
2l
- 33 EPI_EPS_2-3 29 MATERIAL | 0.033 0.9 39,75,75
S22
415 EPI_EPS_2-4 30 MATERIAL | 0.034 0.9 0,51,51
&= j EPI_XPS_S 31 MATERIAL | 0.027 0.9 | 255,128,192
TR R —
et e e 13 EPI_XPS_1 32 MATERIAL | 0.028 0.9 255,38,147
ot o 28 EPI_XPS_2 33 MATERIAL | 0.029 0.9 255,0,255
XPS 35 EPI_XPS_3 34 | MATERIAL | 0.031 | 0.9 | 162,0,162
_ EPI_rigid urethane
13 35 MATERIAL | 0.024 0.9 0,0,160
foam_1-1
_ EPI_rigid urethane
23 36 MATERIAL | 0.024 0.9 128,128,255
foam_1-2
ZE2 _ EPI_rigid urethane
Aer= o 33 37 MATERIAL | 0.025 0.9 | 255,255,111
=0 = foam_1-3
22M o _ | EPI_rigid urethane
13 38 MATERIAL | 0.023 0.9 198,198,0
foam_2-1
_ EPI_rigid urethane
23 39 MATERIAL | 0.023 0.9 121,121,0
foam_2-2
_ | EPIl_rigid urethane
33 40 MATERIAL | 0.024 0.9 255,255,0
foam_2-3
J|EL Eek ISO13370_ground | 41 MATERIAL 2 0.9 115,77,65
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A4 A
1A

(Lh ZA=¢d &= DB
o 2 Mol T2 8 QAEBEE ZHXIAHN st 2 HE-E HelotH <H 3.20>%
2e yuANHE PEE
* Color(RGB)2| HL E&st JI=0] 20 o2 X&EolH PHYSIBELOHIA 2FL=s 189
X HS0 &8t =0l Col.= o2 XN&H&
o AQIEAHO Name2 EPI(AF22 NUXEAEAIIE) A0 HE =2 27| 28 _dlg
=290 2M2 JI5E s
- AR JIE 2, BY JFLALE NFE yS yAs
- PHYSIBEL2l Type2 CI&=dHxTHoe=z &g £ Q= BC_SIMPLZ XI&3dI2
CEN-rule2 NIHILIMESXAEQ)Z XEE
B 325 ZAEY 9 v % 4 Y
Film
e Name o Temperature Coefficient oo CEN- Color
= _ x oo rule
(FAHO0I8) E2: SR~ RGB
_ =Xt =Xt
s Al =] = e e e
= = = aatmmen | (raommey | S| =X 2X
) ) ) . 146,
Adiabatic Adiabatic 42 0 0 146.146
Hal EPI_exterior_indirect_ 255,
e external wall 43 5 9.09 255,185
Eljfilg EPI_exterior_indirect_lo 44 5 6.67 32,
=) = west slab ' 0,151
Al 2
2 ZIA5 Ol
= BEX} EPI_exterior_indirect_ 0,
> L= ceiling or roof 45 5 11.63 155,123
s
X% || EPlexterior_direct_| | 46 -20 R
2l 23.3 95
ESES| X EPI_exterior_direct_|l 47 -15 : 10 y
BC 7,95
XSl | EPlexterior_direct_ll | 48 -10 smpL | NIHIL [7181,32,0
N —
e EPLinterior_ 49 25 9.09 0,255,32
= external wall
Hors EPI_interior_ 5 . . 055,
t”i lowest slab ' 166,177
ESPSES
AU HAl
XA = EPI_interior 255
P W HI_ — —_ ’
Eﬁ ceiling or roof o 25 11.63 255,32
A2
=5
= EPI_interior_ _ 223,
=21 floor slab 52 25 255,223
gt<

THERM1} PHYSIBEL

3 0=

THERM OHOH & ==

PHYSIBEL OHJHE1 =~
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gt A
1AHA S

(ch £33 ¥ DB

« THERME =22 SJIH=20 M2k Name=2 Frame Cavity NFRC 100, Frame Cavity
Slightly Ventilated NFRC 1002 & &5t E5&
* PHYSIBELZ2 NameZ2 =352 SJIHE & SFHe JI&d et HEotH s

= S ISNESE
Z ZEE2 Folol= EQUIMAT TypesS SEiGHD SIHISMEES2 SNHE= Sol SHO
25 AloZ HEGIH 2 EES(W/mMK)E 288
H 326 335 ¥ s 9L ¥
THERM PHYSIBEL
2l || 22=
5 SN Name_ CEN
Name_THERM Col Type = Color
PHYSIBEL —rule
. 116
frame cavit ’
2em Y 153 11.628 124,
Ol ot <=2cm
& M Frame Cavity 0
ALEl NFRC
LS 100 ) 168
2cm frame cavity '
- 54 5.882* % Hi 64,
Z= >2cm
20
. EQUIMAT | NIHIL
frame cavity 0.
J)T;T slightly 55 11.628 155,
Frame Cavity | ventilated<=1cm 123
S&HAZ Slightly
= Ventilated
NFRC 100 frame cavity 255,
LCE sightly | 56 11.628*% M | 128,
ventilated>1cm 255

THERM1t PHYSIBEL =S OHHE =+
THERM DHOH B =
PHYSIBEL OHJHE =

EhH LB

1) THERMS EAXFE
« £E9 20 B2 M2 g4 e =
ZH Z24(BOUNDARY CONDITION)OI &E2l&lH

sd dez 3o
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e = x| ® Boundary Condition 24Xl
srex
WRIF: | ALE RRE: RS [ 2E(L),, ]

TPE o | — e ] = — e ]
UHE 28 082 EECEED |TFEEA g

AHE =5 527 B

AT B3 Be| 4y

AY =5 427 BE | i
AU B R 2y )

L m‘e‘} -
Name (ZH0/8) Name (ZHO01Z; | EPLexterior_indirect_ extenal wall
Tempenature (6171 S Temperature (EHI\ERE) 3
Film Coefficient. h (EXEWE A=) Film Coefficient. h (EHENEAS) |9.09
CENerule . CENonile B INIHIL
Name_Physipel N Name_Physicel I
Mame_Therm ! Name_Therm
% HE AR | 0:3600 W/ma K} Ji= & HE AU [ |-
ORI 2IP) | [ = ) [ aZ [ =& | «OEEAP | [ w9 Y [ um |

"

O i s

2z N  — T ]
UME 28 R EETEESS |

AHE =5 el BY | i
AT B LI 4y L

Film Coefficient. h
CEN-rule
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H 327 ©¥-AZ Z0|EEE| 2|AE
M=Ed & 738

No. JtEI el SEAM=Y) Ete

1 g 49 EPI_asphalt MATERIAL
2 gt EPI_asphalt MATERIAL
3 2 4 EPI_asphalt felt 17kg MATERIAL
4 e 4 EPI_asphalt felt 22kg MATERIAL
5 2 EPI_asphalt felt 26kg MATERIAL
6 2 EPI_asphalt roofing 17kg MATERIAL
7 2 4 EPI_asphalt roofing 22kg MATERIAL
8 =2 4 EPI_asphalt roofing 30kg MATERIAL
9 Ht& EPI_asphlat felt 17kg MATERIAL
10 gt EPI_asphlat felt 22kg MATERIAL
11 gt & EPI_asphlat felt 26kg MATERIAL
12 gt & EPI_asphlat roofing 17kg MATERIAL
13 gt & EPI_asphlat roofing 22kg MATERIAL
14 gt EPI_asphlat roofing 30kg MATERIAL
15 g2 = EPI_cement brick MATERIAL
16 g o EPI_concrete MATERIAL
17 2 4 EPI_concrete block(heavy weight) MATERIAL
18 = o EPI_concrete block(light weight) MATERIAL
19 2 4 EPI_EPS_1-1 MATERIAL
20 HH& EPI_EPS_1-1 MATERIAL
21 g EPI_EPS_1-2 MATERIAL
22 s[3= EPI_EPS_1-2 MATERIAL
23 e = EPI_EPS_1-3 MATERIAL
24 gt EPI_EPS_1-3 MATERIAL
25 g o EPI_EPS_1-4 MATERIAL
26 =] = EPI_EPS_1-4 MATERIAL
27 = 4 EPI_EPS_2-1 MATERIAL
28 HH& EPI_EPS_2-1 MATERIAL
29 g 49 EPI_EPS_2-2 MATERIAL
30 gt EPI_EPS_2-2 MATERIAL
31 e 4 EPI_EPS_2-3 MATERIAL
32 HHE EPI_EPS_2-3 MATERIAL
33 = 4 EPI_EPS_2-4 MATERIAL
34 a] = EPI_EPS_2-4 MATERIAL
35 |l 4 EPI_firebrick MATERIAL
36 = 4 EPI_granite MATERIAL
37 gt EPI_granite MATERIAL
38 g 49 EPI_gypsum board MATERIAL
39 gt & EPI_gypsum board MATERIAL
40 g = EPI_lightweight foamed concrete MATERIAL
4 gt & EPI_lightweight foamed concrete MATERIAL
42 = 4 EPI_marble MATERIAL
43 gt EPI_marble MATERIAL
44 2 4 EPI_mortar MATERIAL
45 Ht& EPI_mortar MATERIAL
46 g 49 EPI_PE film MATERIAL
47 gt & EPI_PE film MATERIAL
48 Il ¢ EPI_rigid urethane foam_1-1 MATERIAL
49 gt & EPI_rigid urethane foam_1-1 MATERIAL
50 2 4 EPI_rigid urethane foam_1-2 MATERIAL
51 gt EPI_rigid urethane foam_1-2 MATERIAL
52 g o EPI_rigid urethane foam_1-3 MATERIAL
53 HH& EPI_rigid urethane foam_1-3 MATERIAL
54 g = EPI_rigid urethane foam_2-1 MATERIAL
55 gt & EPI_rigid urethane foam_2-1 MATERIAL
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56 g = EPI_rigid urethane foam_2-2 MATERIAL
57 gt & EPI_rigid urethane foam_2-2 MATERIAL
58 g = EPI_rigid urethane foam_2-3 MATERIAL
59 Ht& EPI_rigid urethane foam_2-3 MATERIAL
60 Jl=2 EPI_steel MATERIAL
61 = 4 EPI_tile MATERIAL
62 gt & EPI_tile MATERIAL
63 g 4 EPI_wood(heavy weight) MATERIAL
64 g = EPI_wood(light weight) MATERIAL
65 g = EPI_XPS_1 MATERIAL
66 gt & EPI_XPS_1 MATERIAL
67 2 4 EPI_XPS_2 MATERIAL
68 Ht& EPI_XPS_2 MATERIAL
69 Jlz EPI_XPS_3 MATERIAL
70 gt & EPI_XPS_3 MATERIAL
71 =2 4 EPI_XPS_S MATERIAL
72 gt & EPI_XPS_S MATERIAL
73 gt & ISO13370_ground MATERIAL
H 328 Ct¥-Z=Z zio|EEZ| 2|AE
FAHAZAH 1568

No. JHEI 22l SEY(MEY) E-
1 &2 4 Adiabatic BC_SIMPL
2 Bt Adiabatic BC_SIMPL
3 & 4 EPI_exterior_direct_ | BC_SIMPL
4 b & EPI_exterior_direct_ | BC_SIMPL
5 &2 9 EPI_exterior_direct_Il BC_SIMPL
6 Bt EPI_exterior_direct_ I BC_SIMPL
7 & 4 EPI_exterior_direct_lII BC_SIMPL
8 Bt EPI_exterior_direct_llI BC_SIMPL
9 Bt EPI_exterior_indirect_ceiling or roof BC_SIMPL
10 = 4 EPI_exterior_indirect_external wall BC_SIMPL
11 Bt EPI_exterior_indirect_lowest slab BC_SIMPL
12 gt EPI_interior_ceiling or roof BC_SIMPL
13 & 49 EPI_interior_external wall BC_SIMPL
14 bt EPI_interior_floor slab BC_SIMPL
15 Bt EPI_interior_lowest slab BC_SIMPL

H 329 BY-AZ Z0|EdE| 2|AE
=35 838

No. JtEl 12l SEY(MHSY) Eted
1 o< =& MaE JIYHE 2cm 0I6t EQUIMAT
2 ot < S& MaE JIYHE 2cm =1 EQUIMAT
3 & 4 SEMAE JILMSE 2cm 0|3t EQUIMAT
4 2 4 SEMAE JIYHS 2cm =1t EQUIMAT
5 = 4 HAHAMNS S 1cm OISt EQUIMAT
6 ot < ATZAME S 1cm 0|6t EQUIMAT
7 Jl=2 HHAMNSES S 1cm =1 EQUIMAT
8 gt HHEANS S 1cm =1 EQUIMAT
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ol %lil_l- A
2X A

File Edit Libraries Record Tools View Help

Dol $B@B|([E: 4 rp B N O# 7 %2R
L2 0T Natve: [Single Clear
Blapms [2 j G 16 Height [T000.01 mm
New E”Efm‘;"“‘;' WFRC 1002010 16 Widh [TO00.0C mm
Copy Comment | 1 ' »
Delete Overel thickness: [24000 mt  Mede [ [ Model Deflection
Save
Rlepart
o cig| (= A AZE = M &
P 2 22 (5 74 7125 FH 23)

14 ID Mode| Thick Fie Tsol | Rsoll | Reol2 | Tvis | Rviel | Rvis2| Ti | E1 | E2 | Cond Comment
| 1y 13503 CLEARBTKCC 80 0765 0073 0073 0878 0083 0083 0000 083 087 1000
Gapl w1 A 120
vl | Glass2 » 13503 CLEAR BTKCC 80 0785 0073 0073 0878 0083 0083 0000 0837 0837 1000
Center of Glars Resuts | Temperature Data | Dptical Data | Angular Data | Color Properties | Radiance Resuls |
sc T RelHEeGan | Tee Keff | LayeriKefl | GeplKeff | Leyerzkelf |
Wim2 WK wimk WiimK | WK
0:800 527 077 0.11% 1.0000° 0,083 1.0000
Quss AEd 04 Ant
a — o o o [o: Inl=K=] = =
g 343 WINDOW Z==23#ls Sot 722 aFE AEHold &
= Al = N A=) =22 Al =2 2 = = 5
+ NE2d0lds Soff =24e E7cle 227ss Sol Us Al 20| E2FE FEsS S0
xF O© = = =3
23 ¥R7cee SHEE s =5

2] 77 [m]

(
A BF& [ W/ mK]

Hcl etolEeel 5

b 20|
g2N
20l Y=ot

— AW DA K/ W — A2 A [m*K/ W)

& ME%, Col.(PHYSIBELS MHE
T8, Color (PHYSIBELS eHmiediz

)

E=clol 28 ctol2ei

OH 00 =4 =~ e S

WEE] Col . Type ANTE [Wm-K] Color (RGB) [m]
UBtE =22 _3+6+3_air 57 MATERIAL 0.073 212,231,244 0.012
UHtE =S| _5+6+5_air 58 MATERIAL 0.096 179,197,209 0.016
UBtE =S| _5+8+5_air 59 MATERIAL 0.095 186,210,226 0.018
UHIE =22 _646+6_air 60 MATERIAL 0.106 152,199,230 0.018
UEIE =22 _648+6_air 61 MATERIAL 0.104 140,177,201 0.020
At 52 2| _5+12+5_air 62 MATERIAL 0.102 140,202,243 0.022
AUt S5 22| _6+12+6_air 63 MATERIAL 0.110 122,197,246 0.024
E==20|Rcl_6+8+6_air 64 MATERIAL 0.041 142,186,215 0.020
SEZ0/72l_6+10+6_air 65 MATERIAL 0.040 84,178,240 0.022
=E20|R2l_6+12+6_air 66 MATERIAL 0.040 104,176,224 0.024
E=20|R2l_6+14+6_air 67 MATERIAL 0.043 143,205,245 0.026
=&z 0|R2l_6+8+6_argon 68 MATERIAL 0.033 193,225,246 0.020
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8 A3 A
XA

SZ20/R2l_6+106_argon | 69 MATERIAL 0.032 159,205,235 0.022
SZ20/9al_6+12+6_argon | 70 MATERIAL 0.033 205,222,233 0.024
SZ20/Ral_6+14+6_argon | 71 MATERIAL 0.036 213,234,247 0.026
NEZ0192l_6+8t6.air 72 MATERIAL 0.025 168,215,246 0.020
AZE201R2l_6+10+6_air 73 MATERIAL 0.023 217,233,243 0.022
AZE20/R2l_6+12+6_air 74 MATERIAL 0.023 158,211,246 0.024
A Z20IR2l_6+1416_air 75 MATERIAL 0.023 172,203,224 0.026
SE=0/52l 618t6._argon | 76 MATERIAL 0.019 216,231,241 0.020
A ZE20IR2l_6+106_argon | 77 MATERIAL 0.018 187,227,253 0.022
AZE20IRal_6+12+6_argon | 78 MATERIAL 0.018 144,208,251 0.024
AZE20/R2l_6+14+6_argon | 79 MATERIAL 0.018 164,213,245 0.026
B 331 CtE-Z=E "IHE 9t ¥ Ral &4 2tol=ee
(3) & Tl SNEE &=
« NS0T et 4 s Jille & Zdgs 94 g2 Hes 228 e 32, 948
S= tE QN st S22 T=0t)| ol CIHZS Ao MM SHE B
stotd, MS0AM HMAlctE Zdge S255 20l ol S2FE &AE SAS Fbt
ot oY L etel SNMEE s T=5&
A Ehg
g 28n s B omce
a7 A0 IW/m2K] Sef [W/m-K]
= o ClHY o he o chm
O3 344 HY chestof] M2 Che DEo| YIRS 28
(4) & D 2loledfel =
cAXEZ0 PEE M2 20lEHele HHE==2t 20l =Y, Col.(PHYSIBELY M=
HAHW =), Type (PHYSIBELS 2F =4Bi2), SEEE, Color (PHYSIBELSl i
Ha)E AEE. £8, Ty SHE 4320 L6t I 2ol et tolEdel
HOIHE #+5&
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ctol=dicel &4

OHOHH == oo
ST E =)
L RIZ A Col. Type = Color(RGB) T
[W/m - K] [m]
ISO 10077
uPVC2hollowchamber 80 MATERIAL 0.176 217,216,215 0.050
Standard
uPVC 3 hollow ISO 10077
81 MATERIAL 0.152 226,221,215 0.050
chamber Standard
Wood (50mm ISO 10077
82 MATERIAL 0.203 153,113,61 0.050
Hardwood) Standard
Wood (50mm ISO 10077
83 MATERIAL 0.152 148,98,34 0.050
Softwood) Standard
THERMO-DESIGN REHAU 84 MATERIAL 0.127 226,223,218 0.060
BRILLANT-DESIGN REHAU 85 MATERIAL 0.114 232,231,229 0.070
BRILLANT-DESIGN MD REHAU 86 MATERIAL 0.130 239,238,236 0.080
SYNEGO REHAU 87 MATERIAL 0.088 250,249,247 0.080
AlcoaArchitectuurs
Alcoa RT 82 HI+ 88 MATERIAL 0.104 225,219,212 0.116
ystemen
Alto Nova 0.74 System Hubert
89 MATERIAL 0.108 245,237,227 0.130
10+12 Fosodeder e.U.
BADER PASSIV MENUISERIEBADE
90 MATERIAL 0.100 241,236,231 0.107
BOIS-ALU 112 R
BLUEGREEN Plus TROHA-DILd.0.0. 91 MATERIAL 0.113 233,230,227 0.124
. Pollmann&Renken
clima compact 92 MATERIAL 0.116 227,228,233 0.131
GmbH
) dPHt,deutschePAS
Delta plus cold climate 93 MATERIAL 0.060 220,221,224 0.100
SIVHAUStransfer
WIEGANDFensterb
DW-plus XPS 94 MATERIAL 0.123 229,230,235 0.137
au
profine GmbH,
eCo2 Kommerling 95 MATERIAL 0.115 240,242,247 0.138
Kunststoffe
MAKROWIN 88 G2 Makrowins.r.o. 96 MATERIAL 0.111 213,215,219 0.131
BeijingMilanWindo
. wEnergySavingBuil
Passiv 115 ) ) 97 MATERIAL 0.110 227,232,246 0.119
dingMaterialsCo.,Lt
d
QUESTY PierretSystem 98 MATERIAL 0.098 232,238,253 0.118
) proPassivhausfenst
smartwin 99 MATERIAL 0.067 214,215,218 0.086
erGmbH
) Casagrande
Synergist 100 | MATERIAL 0.092 205,205,207 0.098
Woodworks, Inc.
The Vale Passive ValePassiveWindo
) ) 101 MATERIAL 0.112 222,223,224 0.128
Window wPartnershiplLtd.
UDOBJE E112 MSORAd.d. 102 | MATERIAL 0.090 222,226,235 0.111
VADB-Plus 550 HilzingerFBSGmbH | 103 | MATERIAL 0.053 190,193,199 0.075
VORDE-Passivhausfen
) H.BuckGmbH 104 | MATERIAL 0.102 168,168,168 0.126
ster
E 332 BEZ= WIS 9% B maY &4 2lo|=22
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a4 53 A
XA

OHOH & 2= o
SRS SN
h\] HIZ= A Col . Type = Color (RGB)
= [W/m-K] [m]
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ctolBeles MEES(AESAM, 2, 2), 25, ZHXAH(Boundary Condition)2
SIHMH QUSM, Otel 2D 20| DB R=E/U=S

= FiH OB
L Category T Name Col Type T E R G B |~
» 2 EPI_steel 1 MATERIAL 53 119 &7 87
2= EP1_concrete 2 MATERIAL 1.6 144 176 176
kS EPI_cement brick 3 MATERIAL 0.6 128 128 128
2= EP1_firebrick 4 MATERIAL 0.99 223 0 128
=E EPI_concrete block(light weight) 5: MATERIAL 0.7 a 32 o
B= EP1_concrete hlock{heavy weight) & MATERIAL 1 1] 64 ]
-k EPI_wood({light weight) 7 MATERIAL 0.14 117 67 11
== EPI_wood(heavy weight) 8 MATERIAL 0.19 88 77 50
orz EPI_moartar 9 MATERIAL 1.4 32 128 255
Ok EP1_lightweight foamed concrete 10 MATERIAL 0.16 79 129 189
o=l EPI_tie 11 MATERIAL 13 106 133 26
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orz EPI_grante 13 MATERIAL 3.3 o 32 15t |
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Hhge EPI_PE fim 16 MATERIAL 0.21 116 156 32
Pl EPI_asphalt felt 17kg 17 MATERIAL 0.11 168 32 52
IS EPI_asphalt felt 22kg 18 MATERIAL 0.14 0 123 155
b EPI_asphalt fek 26kg 19 MATERIAL 0.22 355 128 223
e EPI_asphalt roofing 17kg 20 MATERIAL 0.19 234 221 117 |
=122 EPI_asphalt roofing 22kg 21 MATERIAL 0.27 95 g5 127
Hhze EPI_asphalt roofing 30kg 2 MATERIAL 0.34 187 187 155 |
(== EPI_EPS_1-1 23 MATERIAL 0.036 0 128 192
== EPI_EPS_1-2 24 MATERIAL 0.037 0 103 153
== EPI EPS 1-3 25 = MATERIAL | 0.04 200 0 82 121 |
%54 A am | =) =4
a8 374 Me2S(ASA) 98
0B
7= A7 D8 [=]
Category Name ol Type E R |G| B |-
Zeal UL S RE|_3+6+3_air 57 MATERIAL 0.073459380634 212 231 244
F=E YOS ERE| 54645 ar 58 MATERIAL 0.095573669776 178 197 209
E=] YEF= = R0|_5+8+5_alr 59 MATERIAL 0.094827695192 186 210 226
g2l UEHE]E| 6+46+6_ar &0 MATERIAL 0.10627452921 152 199 230
FHea YPrSEREl 64846 3 61 MATERIAL 0.10426029121 140 177 201
2ea LHI=S2F|_5+12+5_al 62 MATERIAL 0.10165765095 140 202 243
a2l LSS 2F|_6+12+6. ar 63 MATERIAL 0.10985438445 122 197 246
FH&E SZE0IREl_6+8+6_alr 64 MATERIAL 0.041154157162 142 186 215
Z#aa| SE20|82I_6+10+6_alr 65 MATERIAL 0.039982925077 841 782 40
Zeal HE20|R21_6+12+6.alr &6 MATERIAL 0.040377526934 104 176 224
FeaE SEZR0|RE_6+14+6 ar 67 MATERIAL 0.043127908012 143 205 245
#aa| ==20|FBEl_6+8+6_argon &8 MATERIAL 0.032642573814 193 225 246
Z2za S£20/52_6+10+6_argon 62 MATERIAL 0.031909031035 159 205 235
el =£20182|_6+12+6_argon 70 MATERIAL 0.03303475986 205 222 233
Zadl SS2012E|_6+14+6_argon 71 MATERIAL 0.036245924851 213 234 247
EZ2zal HEZ0IRE|_6+8+6_alr 72 MATERIAL 0.024679440694 168 215 246
22 HE20|22_6+10+6_air 73 MATERIAL 0.023347370893 217 233 243
=Heal HEROBBI_6+12+6_al 74 MATERIAL 0.022754650092 158 211 246
=] HERO|IFE_6+14+6 ar 75 MATERIAL 0.022994665156 172 203 224
Rl LER0|BE|_6+6+6_argon 76 MATERIAL 0.018909780202 216 231 241
=g SER20I2E_6+10+6_argon TE MATERIAL 0.017967830698 187 227 253
2 SEZ0IS2_6+12+6_argon 78 MATERIAL 0.017708313626 144 208 251
el SER0|FE_6+14+6_argon 79 MATERIAL 0.018318540543 164 213 245
s uPVC 2 hollaw chamber 80 MATERIAL 0.17571884884 217 216 215
== uPVC 3 hollow chamber 81 MATERIAL 0.15151515152 226 221 215 T
=2t SA el | 200 Fa
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- 129 -



DB

|
Bl

= Z%) OB
"C.a;:egnry | ‘Name ~ Col T;pe E G | 8
EHE Defia plus cold climate 93 MATERIAL 0.060053502211 220 221 224
ZE DW-plus XPS 94 MATERIAL 0.12311034773 229 -230 235
FE eCo2 95 MATERIAL 0.11515821286 240 242 247
ZHE MAKROWIN 88 G2 96 MATERIAL 0.11098559729 213 215 219
FE Passiv 115 97 MATERIAL 0.11002545459 227 232 246
== QUESTY 98 MATERIAL 0.098468616793 232 238 253
ZHE smartwin 99 MATERIAL 0.067420763803 214 215 218
HE Synergist 100 MATERIAL 0.091568366457 205 205 207
HE The vale Passive Window 101 MATERIAL 0.11172196466 222 223 224
ZHE UDOBJE E112 102 MATERIAL 0.089813899128 222 226 235
FHE VADB-Plus 550 103 MATERIAL 0.053210358283 190 193 199
HE W ORDE-Passivhausfanstar 104 MATERIAL D.lDlQEEIQlZSZ 168 168 168
= DOOR PANEL 105 MATERIAL 0.0528
2 DOOR PANEL 108 MATERIAL 0.0821
= DOOR PANEL 107 MATERIAL 0.0696 166 185 224
= DOOR PANEL 108 MATERIAL 0.0705 166 185 225
== DOOR FRAME i09 MATERIAL 0.1584 83 120 a3
=B DOOR FRAME 110 MATERIAL 0.138 83 120 94
=& DOOR FRAME 111 MATERIAL 0.139 83 120 95
=E DOOR FRAME 112 MATERIAL 0.133 83 120 96
EBE EPI1_Frame Cavity above 2cm 54 EQUIMAT 5.882 168 64 20
EEE EPI_Frame cavity less or egual to 2cm 53 EQUIMAT 5.882 116 124 0
=22 EP1_Frame_cavity slighty ventilated above 1cm 56 EQUIMAT 11.628 255 128 255
EEZ EPI_Frame_cavity slighty ventiated less or equal to 1cm 55 EQUIMAT 11.628 o 155 123
=7k SAF | =0 s
=
g 376 MES
- &35 0B
4= RpTj DB
Category | ‘Name ~ Col Type E R |6 | B |-
HE Detfia plus cold climate 93 MATERIAL 0.060053502211 220 221 224
ZE DW-plus XPS 94 MATERIAL 0.12311034773 229 -230 235
FE eCo2 95 MATERIAL 0.11515821286 240 242 247
ZHE MAKROWIN 88 G2 o5 MATERIAL 0.110098559729 213 215 219
FE Passiv 115 97 MATERIAL 0.11002545459 227 232 246
HE QUESTY 98 MATERIAL 0.098468616793 232 238 253
i smartwin 99 MATERIAL 0.067420763803 214 215 218
HE Synergist 100 MATERIAL 0.091568366457 205 205 207
HE The vale Passive Window 101 MATERIAL 0.11172196466 222 223 3224
ZHE UDOBJE E112 102 MATERIAL 0.089813899128 222 226 235
FE VADB-Plus 550 103 MATERIAL 0.053210358283 190 193 199
HE VORDE-Passivhausfenster 104 MATERIAL 0.10195091252 168 168 168
= DOODR PANEL 105 MATERIAL 0.0528 166 185 222
2 DOOR PANEL 106 MATERIAL 0.0621 166 185 223
= DOOR PANEL 107 MATERIAL 0.0696 166 185 224
= DOOR PANEL 108 MATERIAL 0.0705 166 185 225
(=1 DOOR FRAME 109 MATERIAL 0.1584 83 120 a3
=B DOOR FRAME 110 MATERIAL 0.138 83 120 94
=& DOOR FRAME 111 MATERIAL 0.139 83 120 95
2E DOOR FRAME 112 MATERIAL 0.133 83 120 36
EBE EPI1_Frame Cavity above 2cm 54 EQUIMAT 5.882 168 64 20
EEE EPI_Frame cavity less or egual to 2cm 53 EQUIMAT 5.882 116 124 0
E2= EP1_Frame_cavity slighty ventilated above 1cm 56 EQUIMAT 11.628 255 128 255
EEZ EPI_Frame_cavity slighty ventiated less or equal to 1cm 55 EQUIMAT 11.628 o 155 | 123
=7 SAF FH| =2 Fla
g 377 55% DB
- A ZA(Boundary Condition) DB
ZH =% DB [=]
Hame Col Temp Firm Type Rule R G B
3 Adibatic 42 o ] BC_SIMPL NIHIL 146 146 146
EPI_exterior_indirect_external wall 43 s o.00 BC_SIMPL MIHIL 255 255 185
EPI_exterior_indirect_lowest siab 44 5 6.67 BC_SIMPL MIHIL 30 ] 151
EPI_exterior_indirect_ceiling or roof as 5 11.63 BC_SIMPL MIHIL o 155 123
EPI_exterior_direct_ | 45 -20 23.3 BC_SIMPL MIHIL 234 189 149
EP1_exterior_direct_ 11 47 -5 23.3 BC_SIMPL MIHIL o5 127 o5
EPI1_exterior_direct_II| 48 -10 23.3 BC_SIMPL MIHIL 181 32 ]
EP1_interior_external wall 48 25 s.02 BC_SIMPL MIHIL o 255 32
EP1_interior_lowest siab 50 25 11.6 BC_SIMPL MIHIL 255 166 177
EPI_interior_ceilng or roof 51 25 11.63 BC_SIMPL MIHIL 255 255 32
EPL interior_floor siab 52 25 o BC_SIMPL MIHIL 223 255 223
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MATERIAL wall insulation fe] 0.035
MATERIAL inner [eaf cavity wall wrh 0.700
MATERIAL concrete 2.500
MATERIAL roof insulation e 0.030

gl 3.90 PHYSIBELS| HAAE=A

- PHYSIBELSl &% ZAHXHES Z2ot= 6IHA £4 Type & B ZAHAIZHLZE EHO
b Jtsgt BC_SIMPLE X&EE B2 2= HHETEH+E Sol
o|=l
- BC_SIMPLZ XI {8t = CEN-rule2 Hl&H Ao M2 RE ZFot=0 NIHIL(ALS Xt
X

9l A A" gt 2
8':!-

- BHXA Types BC_SIMPLE &&otH ZAHXZ2H X E42 2 1M AN22 H
SreE 22(T)2 A 2M Xel2 HeSe BTHIZAEGDH (W meK)Z2 JolE

- 2 M DRYS Col.& XN &S] CEN-ruleg

O 201 THERMIE Z2l FIIE2
‘NHILZ 438

- Name2 & & =& gto| 2ANEEHIZ H2 T Color= RGBE Sl &&8%=0 EZ21
Ol View &AM ZBAHAXZTAHS SYGtH EESHEEB 2 ¢ Al 0 A0l ot
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&ydat C
1XHA =

H 3.48 PHYSIBEL 27|% Type

AR =
DIX{I; SEHE TR
AMolol= Type
BC_SIMPL e FAXZACZ e 328 W 25 2 HHO EMgH 2 &
BC_FRE_S S2t0 Oist 2& 2 0IXI=, Global S&EEY H=E €1 U= ZAHEZA
8C FREE 2200 e 2% 2 0K, HEA SAH Y A=t 22l U= 2R
- FH 2= 2= HHOUM UF = SAHU 2 AHaE
S2H0 OIs SAF 25 g2 20 L0, UEs & EAM4 28Y AH=IF 2eldd
BC_SKY il
M o T
20l THE =A@ MY 210l DF 2E0 2D YD, UE L =A S
BC_NOSKY ol CH e &dE A| 1Z 2 o_l_ CH P
H=0t 22lE0 A= 22
EQUIMAT HWEL MHE A0S EEHS D (23 W 285)
® PHYSIBELY =23 2+7&EE M
- PHYSIBELOHIAM &3Z 82 Al Type2 EQUIMAT2Z XI&&
- Type XNI™ = CEN-rule0Ofl 28 42 XA RIEMH, NIHIL(AI=ZX Ho)z X A6t
O ZDZ0| SHE XY LSO NYEH SHAMTES MM AT & AUS
- NIHIL(AFEXH H2J) &3 ol20 &9 sS40 et ZoE
¥ C1, C2, C3: 535 28 S4 Hu2 s SFA Wi (XNE 2t HE)
@ Colours =S =)
Col Type CEN-rule | Name Pat A n q| #®a he| Pc er| €1 cz| c3
| Mimk] | [ [PC]| WIimfK] | Wi | [PC]| MWimAK] | (W) | [°C)
I EQUIMAT NIHIL extenior 100]C ondluctivity
EQUIMAT | CEN_XyI _[intenior 5.104 0025| 073 0333333
MATERLAL outer leaf cavity wall [ ] 1.000
2l 3.91 PHYSIBELOAIC] S3Z& ™9
- PHYSIBELOIM =382 dZ ds=2 Jodte 2= <HE 3.49>0M HAIE
CEN-rule, &= 3W Xt2lQ A2 HEGH= E(ENEE), 1 20 CEN JIE &S
Al E2EE= Aot A8 = C1, C2, C3It AUS
- CEN-ruleZ2l Jlas= €58 =1 0l0l Hucte ofled XM HHN Bdst 5=
oot &g
- 0] 20l 2XNE +=ot) H2ot= X URBS Col., =335 X2 01§ KNFot
= NameOl /USB
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#4431t C
1R =

H 349 E}Q EQUIMATS| CEN-rule Hi4o| Li&
Type CEN-rule L =
NIHIL AEXL X Eet SHES
CEN_Xy_| S)gle =38, 2582 XH0 ot =2 Y=0 A
CEN_Xz_| S)gle =38, 2582 XH0 ot =2 7250 A
CEN_Yx_I Slgle =38, €582 YE0 ot =2 X500 HA
EQUIMAT CEN_Yz_I Slgle =38, €582 YS0l gdot) =2 750 g
CEN_Zx_| Sgle =38, 2582 ZF0 ot =2 XF0 A
CEN_Zy_| S)gle =38, €582 ZF0 ot =2 YR A
CEN_Xy_E S| =35, 2582 XF0 ot =2 Y50 gA
CEN_Xz_E S =35, €582 XF0 ot 52 750 gd
CEN_Yx_E S)| =35, 2S82 YE0l Bdotl Z=2 XS0 A
Z =335
= CEN_Yz_E
* PHYSIBEL &5 Z& &4 24
O TEXT =8&E2
H 3.50 PHYSIBELO| TEXT &8 HE 25
g8 HE
Hugber of agdes = TOEE4T
Heat flow
]_ Heat flgw divergense for Total abjest = 3.84772-011
d|Vergence Heat flow divergence for worst node = 200
Col. Type Hame tmim X ¥ Z tmax X ¥ I
| i EC]
-20,00 1 © 103 22.81 113 O 40
T brick 9,90 &9 40 118 -4,57 €3 0 40
2 %’5‘ QE Itar 17.08 97 '.EJ & 24.80 113 0 ?=JJ
paum board  -16.72 0 27 44 o 24.12 7 i s
ulation -15.50 71 44 118 24,87 113 O TE
-20.00 1 O 103 -16.30 112 &% 40
10.14 101 13 26 24,80 113 O 30
ta Flow in Flow gut
EC [R] [w
3 jojﬁl g—llj— £2 BC SIMFL EPI  Direcr ax oo 138.72
47 BC_SIMFL EPI_ Direct in 138.72 0.00
%—[I:— j:”_-}Ik_, %%?r% Temperature factor (EN IS0 10211) = 0.470
= hi = 5.00 W/ (m*.K)
4 = FaR=0N| %I', Bal = 0.11 m*.K/W
- A Surface condansation if BH > 39 % (a¢ 25.00;EC)
DHZEZ 2N 55 ;
20730 surplus the Il transmittance
dL = O/ (zi-ce) - 1 - U2*R2 - U3*a3 = 1.604 W/K
Equivalent thermal cransmitTance
Usg = O/ ({ci-te}= (AL+AZ+AT}) = 1.028 W/ (m*.H)
Q= 138.722 W
S o t1 = 25.00°C
daidpsg e o oamovic
U1 = 0.185 W/ (m*.K)
= imin=] Xmax=113 Ymin=0 Ymax=0 Im:in=0 Zmax=0
2C'>S X\j OE:' %t Al = 1 =+
5 Xmin=97 Xmax=$7 ¥Ymin=0 Ymax=16 Imin=90 Z=ax=lle
oHol=22 UZ = 0.976 W/ (m*.K)
EJ‘;I-TrE Hmin=113 Xmax=113 Ymin=0 Ymax=64 Imin=0 Zmax=9
RZ = 1 =t
g"[_é" % —T"ll'_,er% Amin=37 ¥max=113 Ymin=l6 Ymax=16 Imin=30) Imax=11§
Nmin=97 Nsax=113 Ymin=0 ¥Ymax=1§ Imin=90 Imax=SQ
Uflocer = (Q/{ti-te)] - U2*A2 - U3*A3)/ /AL = 1.78% W/([=".H)
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material lib Name
EolcHE E | -] [ Cose |
- Material Type o
& Solid . ——
 Frame Cavity Mew I = gy
™ Glazing Cavity [ il Bl B §
g Delete ! O .. _
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« THERMS =35 2+

(al

material lib

|5KMS_PIR
~Material Type-
 Solid
@ Frame Cavity
€ Glazing Cavity

7 External Radiation Enclosure

by 10.9
Cavity Properties
R adiation Model ISimpIified i ]
Cavity baodel |I:EN ']

Load Lib

15015059
150 15093 ventilated

~Matenal Type-

Save Lib &si

Load Lib ]

Cavity Properties
Radiation Model iSimplified .:_J

Cavity Maodel iISEI 15053 i i
Gas Fill i,ﬂ\i[ w i

Ermnizzivitias: Side 1 !D.S Side 2109

a3

- THERMZ ==32 H&ZEE IH NFRC, CEN, ISO 150992 =&

- 339 AR 43 = 53F WRY JIH 3F(Gas Fill), S35 W29 OtF=
= & HHO| YAIZ(Emissivities)2 & (ZAIE Jl=gt 0.9)

- THERMOIAM JI2at22 MAISt= ‘Frame Cavity NFRC 100'2 S210t EX%e Lo
2 S3B22 ISO 15099 AHAR2H 2&als M2MH, SJ1JF Yol =332 &
< ‘Frame Cavity Slightly Ventilated NFRC 100" @2 &g £ U2l 0 &2
A HAZEL 2 SO 15099°2] Ventilated Cavity i A2 S

- [M2tA <H 3.95>% 20l THERMS =33 2 Al 27&He= E2= WMHE = Name

O AMHA0 LM, s&552 SII R0 ek Frame

(@)

avity NFRC 100,

Frame Cavity Slightly Ventilated NFRC 10022 Z&2&

THERM £ FE g4 24
@ TEXT s4&E

— Cross Section Type

- CHHO HAIS KYEOZN ER(HIEHE) gers XHE
- U-factors
- OHE PAMA e SAZES AESE
HOlA HAIS Ole 32 3R =2, Zdd, ReldXE 220t 2242l g
S22 =488 = US
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#4431t C
1XtE =

H 3.52 THERMO| TEXT &8 H

H =
== OE ™—TT

3L

LK

=
[=]

Ccross section

Cross Section Type: Sill

Underlay Name: C\Users\®\—\Desktop\ HAAM=ETHN\2. HERFE Reference\dZ#s CADER
type \HP-ATT 79 _A Silldxf
Name Length Basis U—factor
mm W/m2-K
Ayl=22 e j ___________________
SE=TE Frame 67.00 Unknown 5983
SHGC Exterior 69.00 Unknown 854
Edge 63.50 Unknown 8471
Name Conductivity Emissivity
W/m—K
Aluminum Alloy (painted)* 160.00 0.90
VHB 3M TAPE 4972 0.14 0.90
=S8 38 Ethylene Propylene Diene Monom
er (EPDM)* 0.25 0.90
Silicone 0.35 0.90
Urethane / Polyvurethane* 0.21 0.90
Polvamide 6.6 with 25% glass f
iber# 0.30 0.90
191 Horizontal 7.00 0.90 6.89 080 7.38 17.20 1.00 0.0504 N/A
190 Horizontal 10.08 0.90 9.16 0.90 21.52 13.29 1.01 0.0869 N/A
== MY 189 Horizontal 7.16 0.90 7.05 080 233 543 1.00 0.0328 N/A
1883 Horizontal 10.06 0.80 9.83 090 2.25 3.85 1.00 0.0326 N/A
- Name' Frame Cavity NFRC 100=
A= !
oA IIE Gas Fill: Air
S22z 25 Convection Model: ISO 15099
=o= o Radiation Model: Srandard
_‘Ergg/t Poly Heat Side 1 Side 2 Dimension Nu Keff Cavity
ID Flow Temp Emis Temp Emis Horz. Vert. # Height
Dir C C mm mm W/im—K mm
Name Temperature Film Coefficient
ZH 3= C W/m2-K
25 KS indoor 20.00 9.090
SN cé},ﬁl_)'\_ FFFel 718 KS (ID:65) U—fac
tor Inside Film 20.00 9.090

Alsdlold 82

Ol ItctOlE
U=

HEEE

Calculation Specifications

Mesh Parameter @ 7
Estimated Error: 7%
CR results available

Calculations done in Version 7.3.2.0
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4 dat C
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DU <A+ DU < A)+ DU < A)+ DUy x Ag)+ 25(U, < A,)]

U =
' Apf
Uy AR 9838, W/mK A, 50 EARA, m’ Uy 229 9888, W/mK
Ay mo WA, m? Uy clefold] d9ag, W/mK A, cufolt] 9, m’
U, f2) 7vgrte] Qukge, WK - A, §2) 7Pgnte) 9A, m’ U, CHIOIE 7P3Re] eieg: W/nfK
Ay, CHPIE 7PIRR] O, nf U,: 2] 34199 g Wifk A, 53] 359) 9 o
— Solid Material

-2 M=0l et 24 228 UEHUHH =80 SAESZ2AH E2E
— Cavities
- =332 UF, =SA0 OE Ao 2ES UEHUH &2 &g, 25, 2A=0 2foH
ZoE
- Temp: 2% /Emis: ZAIE/Nu: LEHHO HRSHEZHTE ZFGte XUHF &=/
Keff : SHEE
— Standard Boundary Conditions
- ME B0l et 259 HHEEEH 2 Zote He JH HE UEHY
— Calculation Specifications
- 2D =t o2 /st U2 2 S22 UEtWE Mesh Parameter?t & 22Xt
£ LIEtW= Estimated Error0fl 28t IE2E HS&

OI0IXI =848
- Finite Element Mesh
- 2D RetRA ofd= ol MEE Meshl &&= UEHHH ME0| HMot=E BR=
O 22 Hes ol S A=Z0H0F ot22 Meshel 3J1Jt &HOHY
- Isotherms

Mol S5 HHH(LE)22 LEIYH A0l statzZes dZol ¢e, 1 20ls
3J|E LIEtY
— Constant flux lines
- SYe FEE e BE22 822 0|0 SRZ[E2Z LHEHUWH sS5482 26230
S=5 880 Sotote 2R

— Color Infrared
- 20 "HYlHl Met AHMEdECZE 22 EXE LIEHY
— Color flux magnitude

. RHS ANEROD HESH YO MUY HSHZ AMEC Bl MG LIEHY
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HEEEEL

2= &=
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L) 225 D RESS 22 Homg 24 2
® 361 D 255 Z23O 29 8
sz 29| Dimensions g_%jéogﬁégig =3t 29 |=o0 &
TYPE 1 (A2014 1) 3D 3-p-B-3
B TYPE 2 (Al2dl0l& 3) 3D
66MA I =
TYPE 3 (AIZ2d014 4,5) 3D 3-P-B-3
TYPE 4 (AIZd014 6,7) 3D 3-P-B-3
84mA JIE2Y TYPE 5 (AIZ2d014 1,2) 3D
AD/PD =0
TYPE 6 (AIE014 1) 30 Hict 2eis o
) S g o] &
84mC Jl2d
TYPE 7 (AIZ2dAI0|A 2) 3D
TYPE 8 (NE2014 3) 30
AMC BHE S TYPE 9 (AIZ2d014 1,2) 3D 3-P-B-2
TYPE 10 (AM8d0l& 3) 3D 3-P-B-2
66MA HXEE TYPE 11 (AM8dI0l& 1) 3D
BAMA TS = | TYPE 12 (AZ201A 1) 30
_ TYPE 13 (AI2d01& 1) 3D 3-P-B-2
eem+84mA gt
TYPE 14 (AMEd0l& 2) 3D 3-P-A-1
84mA+84mA X8| TYPE 15 (AIE30l& 1) 3D 3-P-B-2
O 48 S ZEFY OX Z2 HoTS 24 2
# 362 49 S BEFY AR 29 9Y
DeEUo
e et ”O'Emfﬁ;;fﬂ' =J159) EVER
TYPE 1 2D P-C-1
TYPE 2 2D pP-C-1
TYPE 3 2D p-C-2
TYPE 4 2D o 22
TYPE 5 2D 2t3ALI: AD/PD:LHE
TYPE 6 2D gL S
TYPE 7 2D os2t - & o
TYPE 8 20 2J|: AD/PD:UHE
TYPE 9 2D P-C-1
TYPE 10 2D o=zt 2
TYPE 11 2D v
TYPE 12 2D 3L BE
TYPE 13 20 g3 B
TYPE 14 20 pP-C-2
TYPE 15 2D pP-C-2
TYPE 16 20 3L 2E
TYPE 17 20 o= 2=
TYPE 18 20 gL 2
TYPE 19 20 7
TYPE 20 2D o =2t =8
TYPE 23 20 pP-C-1
TYPE 25 20 pP-C-1
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2| 2M2|(2) 20.94 °C 0.116 0.27 Low-E Glass
w2 L= 21.34%C 0.105 0.2
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2 Temperature factor (EN ISO 10211) = 0.844
.. ni = 11.60 W/ (m*.X)
. Rsi = 0.03 m*.K/H
3 Surface condensation 1f RH > 62 % (at 25.00EC)
i} 2D/3D surplus thermal transmittance
e AL = 0/ (si-te) - UI%AL — U2%A2 - U3*A3 = 4.026 W/E
: Eguivalent thermal cransmittance
2 Usg = 0/ ((ti-te)~ (A1+A2+A3)) = 0.048 W/ (m*.K)
. Q=296.741 W
5 Ti = 25.00°C
2 te = -15.00°C
5 UL = 0.025 W/ (m*.K)
= Hmin=1 Xmax=62 ¥min=0 ¥max=0 Zmin=0 Zmax=0
o a1 = 39,95 m*
Hmin=47 Kmax=47 ¥min=0 Ymax=15 Zmin=0 Zmax=28
Uz = 0.025 W/ (m.K)
Hmin=62 Xmax=62 ¥min=0 Ymax=6l Zmin=0 Zmax=0
a2 = 40.29 m*
Hmin=47 Nmax=62 ¥min=15 ¥max=1S Zmin=0 Zmax=28
U3 = 0.018 W/ n*.K)
Hmin=62 Xmax=62 ¥min=0 Ymax=0 Zmin=0 Zmax=11%
23 = 73,9501 n*
Xmin=a7 Xmaw=62 ¥min=0 Yma=15 Zmin=2% Zmaw=28
Ufloor = (Q/ (vi-te) - UZ7AZ - USRAS)/AL = 0.126 W/ (m=.K)
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124

20125 | 13,176

-1.075

67

374,28

72
1789.87/1090.21]
25 25

25

1562.96{1582.96

1562.96{1582.96

BA Y [m2K/W)

Sd [m]
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0.12

375

0.06

0

0

0

0.25

A3} [m2K/W]
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012
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0

0

0.25

AA (m2K/wl
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0.08

0.11

5.31

0.06

[

0

0.25

LR BB

O H7tds A=
e AT T T | I |
o | E= | wE a2 BE =271 Ang | Asg | eam
101 | Gl | “(Pal %] | ipal tke/nizs] | Grg/mz) | (ng/ma)
UM | 720 |5.675 68 | 621.39 50 |1562.96] 0 0 0
128 | 744 |y oo 67 | 87428 50 [1682:96 0 0 o
19 [ 744 [-385] 65 | 30005 50 |1s82:98 o o 0
20 | ez |0 62 [asam 50 [1582.98 o [) 0
ay 50 | 52039 50 [1582.96 o 0 0
a8 | o [z s [ronn 50 | 158296 [) ] 0
su |7 2] 65 [1zrese 50 [ 158298 0 0 0
62 | 720 [eros| 7 |181050 50 | 168296 [ 0 0
[ 7 PR 7o [oszss 50 (158295 o 0 0
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[0]] (%] | [Pal i%] | (Pa) /m2s) | kgfm21 | Ikg/m2)
114 | 720 |5.675| 68 | 621.89 50 (1582.96 o 0 0
129 | 744 |, gl 67 | 87423 50 [1582.96 0 o 0
18 | 744 [-3.35) 65 | 30005 50 |1582.90 a o o
28 | 672 [-045| 62 |a36a71 50 |1582.96 a 0 o
a8 | 744 |Lozs| o | 62039 50 |1562.96 o 0 o
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a2 | 74 78 | 24584 50 |1562.96 o 0 0
ot | 720 76 |1789.87 50 |1682.95 o 0 0
108 | 744 72 109021 50 |1582.96 0 0 0
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