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2. Abstract

In this thesis, a building was modeled before and after its passive renovation with hourly

analysis software. The purpose of this modeling was to derive results for the thermal

comfort of the building before and after the renovation, by obtaining resuwtsthe internal

temperature of the space, surface and its annual consumption. These results were then
compared with the measurements that had been conducted for the past seven years, since

GKS o0dzAt RAyaQa NBy20F A2y d Cikeyahdiinslaked buikiig G KS NI | f
was analyzed as if there was no coolimgating system operation. This study proves that by

applying basic principles of building physics, as reflected in the passive building model,

buildings can have minimal energy consumptioy R SEOSt t Syid tAFS ljdzr t A&
proved that with dynamic analysis software it is possible to simulate real life conditions

inside the house.
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Normative Appendix G

Construction in Construction In
Proposed Building Simulation Model
e Vi
“* |Concrete Beam Insulation
| - {In Raised Floor
\
|
‘ Dashed Line
i Represents
Raised Concrete
Floor With Insulation [ Area In Model
Above |
Raised Concrete
Floor With Insulation
Below
+

Figure G-B. MODELING UNINSULATED FLOOR CONDITIONS
Corresponding section: Building Envelope (Table G3.1{5])
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DWG/DXF Import Options X

Import unreferenced layers
Import unreferenced blocks
Import unreferenced linetypes

[[] Convert wide polylines to surfaces
["1ignore thickness
[ convert regions to curves

Mesh
® Automatic
(O Double precision
(O Single precision

Model units Meters ~
Layout units Meters v
[[]Set layer material to layer color

[[] Always use these settings. Do not show this dialog again.

nN' S 9nhn™ S>E7Ah1 . A 8 " ha ' >saA” s  ho' L dziz/ 1 50

20



4, Tt <wi T A_hos LSk ¥R TCRT  >s Move 5 A_ T <"
B T ' < 1B * _" 5"">'_' ">5""¢)‘_“’¢)""”"
C_.'aA b oA hVIALA <" ¢ _ 77 <T4r _A_h onz
5 rl"<w1"/\_h‘ CYhtt C“h’_"y,'u/\‘_'h‘ “B‘/\/WV\L"B'ff[ééN‘:
£t ha " h Yeph h*h  h<<h fFESNE T, "7 fYhA >
L dzi2/ F RO BA S h- = ™hitih s R Blgck Manager
B>, h A7y sat | " hh “Jhg ' ¢ h A ¢ h* ‘j“/\"/\_h‘ h = B
6. r s YA p|0|wi|:|e"<ls4'h‘_' ¢ B _" -8 " 1~ h >>h .
T .. A >|5|sv,j_h|s"" ﬁ‘_w'”cp {r' hh & - h 8 ’B/\hl' A h T
s h<<” fF@SNI M b T s Ah T
""‘_I. Vt.‘hw($|is"" _I. 15‘>5_”h' “"
‘\J?B‘.‘")W/\' B > 1 h > h ‘154‘h‘_".‘5 T ¢ h ¢
'h'h_"B/\_h' vt "4'1’5I ¢ h ! 1 h _'/\ C‘h_
Y “‘Isu\"‘h‘i_“m,s"’s_‘cv’ L. e it h e
LR TERA T S h Y T h T TET A TRA LT TS WA s L, >
_" B A ~ 1 B ' h ¢! >"/\_w<" "”yls_h_"’ h AR .
-8 71 " h >>h _"‘ ¢ h * B {,>h_"1“h(_’)‘_""’/\ h Ah
.8 L h sy AN 4. >h oA AT LY oA " A T hT
7. s ' A Mowes>®<'h S ACERT Yhotor v s Yy
h - A ch v _"‘ "VJB’V‘ ¢ h Y ¢ h
_ B A D ., 81 Y h? B N A N AW, B " h ¥ o5

n' ¢ 10mMme  >. 0 " AwY LREREAYS @hrs >¥h >hY g ARt
>0 .7 LRtetAyS v L1t hh>u

21



62.y1z1AfR2B 2zs5Y O$RUNRAPLEZWI P2 [Z1 MOVLZ | AJ Z)
{1z2dSRrR1LY]
8. m'h SO A T oLt h sy _e A A hTwy oA Y R
Surface from planar curve _h "~ w= s h' ' ¢h > < B8
9. m'h YA T os4th >t EatrudeCrf bl oA E SE W AN B
R Y B o ¢h>‘,<" BT B¢ 8 AT
100 m* h A Y.L " h s ' Move'>"s,_"h ¢ oas T A e
¢h>- <v >, CH> > ' 7 Suifacé fromh *  >s
planarcurve ~ A8 _h* s~ h A h @
11. m*h _ Y > rust Y > hCt AT A h hoo 7 s

YUy Y A h h I w Wl U CcmAL S B LTThE G b

s hAh<h>)has hY R Sw ' h 4"y ShAL @
12, c6 A SpliS TS A 0t > T s Y AT
R R S B

- ~ ~

n' ¢ 1Ixh [sics 6 7 h T SR R

63.Y1Z1AJRrR2Z2B zsY 0% rROtRZMOLY [ URZOLYZ Zz{ 71 movU
LAd z1Yy ¢$ J1zdSRrR1Y(

B/\ ¥ B A ~ 1 B ' h ¢ >V A w <Y s’ Ah® h AR 1 ., >h v _ B
Lo vE L LT R dTd.d ST Yy AhIT T AT L LR T Y C T
L. v B B Lt h ¢ 7t w y _~Ahg” hgF hB L 'BhT 1t ¢ hi Y, Chhag h *
1. rl' Cha YA h t vt ANutoCAD'- 78." bh £ h ) w ™Y ' ¢ * A - h ~ h .

¢ h B~ h Ah <h>j h AY A h * h i "™ >h h M S B pq)

22



re _ ' A Polpinet & " >s j h ) ¢ h LBt .84 " hys

t.>h 2 oA ST B s STRTY s et a Y sh > > Y 0

¢ 12yvh o 1T CCORT AT o Ldzi2/ 15 > ~7h> A~ Y REfetAYS -7
m' h A h ~h "~ h [ ¢ B’ ! o5 1B, >8B __0’ ’_h' .h C“’h<"’h‘1‘ "’h’,/\"_ h
MDPH D 1 'Oshs<L ', B CYA B _" ¢S h ¢ B 1. >h_ vy A D 5 > A hC
Ch<, s Y W< 1o, Y _'. {‘h{'ﬁ‘h"hl “Bi‘h‘>",q)
™' <wi A_h < Y X ,.>h "7 5 BxplodeAh A AT <
{‘h“”yu_h' ! JB.>K_'¢h[3:*f'VBZI\h'h‘EWIh'l‘!"'_',
“/\W‘B‘h Ch‘_l ‘ h “h"u‘ ' 4‘/\h_'_'_h A D
“/\‘"(.‘BI ¢ ht ‘<‘¢h h A B B -t  h A ' h _"’L"‘ > w
rs ' A Jei AT ™ A _hY B, h At Y SR EYLLSK T T
wo, Y A ¢ Y " AN 1 Y >" ¢h . h”h¢ voooe e ¢ A ¢ ht 1t B

23



64.y1z1A[RZB

1.1 _.° ¢2L) GASs

n' S 13vh | .61 h >

Zod

> B

~

>T <k QN wih Y

¥ ~h R Yy

< 1

Al ML IMdu

L2tetays -

Z 02

. B

lz1 mouvz

hy s h

-7 hh ad' KT IAThE > SV T R <<
Chad Yn~ 8L AN
- - A _h T ohAabh Al

~ ~ ot ~

. ’ Afwy s A thh € B WAR hA
A ST AYY

¢ T <Y 4 oA

h v~

{1

<
hyl&l_/\h/\?"h/\ls_"'_‘h' _
Toox
A D "”ys_h'
rA h - h

24



~

n' ¢ 144 hs

Surface” frothplanar curve! ; i
_h oy NSO [ b &SN -t S hEShATTE, hungs ™
- fFr&sSNJ
A Rotate 2D " ~

ARRTT B s AT [T TN g

n' ¢ 15\ A _ Retdte



rl‘C'lGthBJ<rs"¢>"u_”h _“‘ C_""" > B ‘h’h“'h ¢ ht _"_B'CD
65.y1Z21A[R2Z2B z5d4 muvl24 zZzbdd AL M]I[YIMmdE Zvz [Z1 mo
1n]'h _'/\ Ch_h‘(‘sﬁ‘:“’_h’,ﬁ“’](<"‘<L'7\'SB h ¢ = j _ ' ot
)RR h T h RS AW L8R h SE T r A AT <" LI A
- s h Y <h Ah s Aht >w Y T h <<h ve,, 7t
6.1 122z1J0Y V] SreoarRY tudzR}IuAvVOSAsY R 4

trR ' OAOOET PDPAOS
B," ¢h_h‘¢|5 h‘_'QB ! _"‘4'h‘_h_' JB+>B_"h _
h AL B B T h{ 1t h A h AT ! B _
DN} 8aK2LJJIJSNJ ¢h* ~ 1 6¢sc¢ " " >wah > ~ |Jdz3 Ay | 2yS
o[" _ "t sy _ ¥ . B A B HOI’]@@@SS ; ‘>I’r’/\"_ ‘w‘<"’f‘1‘y53'_'l’(h' ‘>"|5‘ j h "
he <y ¢mecrv ¢y ~ ' A “h”> “h s°1h>>h ' Y=Y h & Ah-"

f msAat ¢ >"A_w<¥ ch ~ aArss Y hISY{ idRAZ D

T 1, At ! <" >h " C_ A L BLY>SWA, AD

1 Al B ! _' j h > v ¢m JB+>K_"h éc_‘H’L“'Z Yo

[. S¢h* 7o st T2t hC_ AT AT OO AND

1-[ B’ t >l . ‘(;-<_| lq.'-)/\v _v‘

T 1., At 87" hapg A AR T hY 7 A > v  wKAY2 ¢ ht |

T 6 ° > . A <" S_- A _.An hgrTroaARS A Rz _ o+ A

T 1. At 87" . ,haps AL AT <o A > _ hv  wKAYy2 ¢h° . o

26



T B~ ° > LN T <"N@ A . A
T 1 -84 N > ¢ h vt ' . AN '8 >7 1 B, - A
| R hAho>>h h . A L .,.>h ", AOD
T MVHR
T 1 ALse “hohsw 7 AT hLSy {{GdzRA 2
T 1, At ! . 4Lt h " h>>h A
61.¢ )] A1 [B Az 1 RAtULIULre] tuvezOluz r1] Y12d]lt1{8
me A" ¢ >7 A _ W< OpehStudio., At 8 " _
mlh /\h VBC!/\" " ] >VA_B<V|_.{VI)H.I_‘“‘Eh ‘)‘h/\’zh_/hh_-hv‘»{h
1. AL W A L' <h gy 77 h 7 ¢ >>»H HB mddal o > ¥ AL WE S
¢ >>h * HB model th QSO
1 ¥ B < B h *»~ . B ' hy s h * A h Al B Y A h ¢ ' >shy
f N ABoolean Toggle .~ GNRGS ho 8" NHZY 22Nl Ftazg 1 °h
¢ h AR BT AT S '
ﬂ lh ¢ <" >h ' ¢ h 1 84 Y >wWAh _' 1 lLVB*". - Y
DownloadEPWY
T ' - h > 7 7 _ HB Sinmulation Parameter =~ ' | o}
R
CEELTS _madel report
.\lurls_'g jsons
é ’ :oars_ moclal | ’fwﬁﬁle ’
Same, y =T asm
| e, ®
-
n' < 1wh yh:"> o AL w0 0 h
1, A4 St >h O LEL T >SWALAY
m' h A D N Al B Y A In T pach™ >sh™ ' L8R, T L Y VS WA h T Y |
¢ *o ¢ h A h Bt h o, ¢ A h WATh A CH <AL 8BS X813y
g ' ¢ ' Ah MYy

27



hteps://climate.onebuilding.org/WMO_Region_¢_Eurcpe/GRC_Gre
lece/AT_Attica/GRC_AT_Athinai.Venizelos.Intl.AP.167410_THYx
zip

KAlpatikéd

[Eh
€:\Users\User\AppData\Roamingla
dybug_tools\weather\GRC_AT Athin

0 ai.Vehizelos.Intl.AP.167410_THYx
\GRC_AT_Athinai.Venizelos.Intl.a
P.167410_THYx. epy

location
ashrae_zone
koppen_zone
clear_dir_norm_rad
clear_diff_horiz_rad
ann_heat_dday 996
o &nn_heat _dday 990
250 ann_cool dday_004
ann_cool_dday_010
monthly_ddays 050
monthly_ddays_100
extreme_cold_week

extreme_hot_week

typical_weeks

[

Athinai.Venizelos.Intl.AP, lat:37.32,
lon:23.92, ©z:2.0, elev:74.00

(0}

rl'C‘nghl‘/\{rs‘>“Q“\/Jth“

c Y s vy . ho” ) f
/[ 2L t I aBafel> s "W AhA
epw file™

I> '8 h

[ F R& 0 dzZpw>maps h

Ah ¢ < >h ¢ h

Y ¢ X AW

B

1

>w Ah @

L A Bdolean Togglé>s ™ "winsh

>he  1'EAhY > wha hiF'dhs " WA WS hs g "> &

A h

>~ h 'HB model to OSNI * h

ALl B
A D

A

> B

Mg S hs 'Y C A

o

- s v N~

526yt 21!
> 0, !

NA<®s 1~ sww A hY

°
°
® CSW % o 1=9
OWEC
@ ETMY
1606 °
® MG e -
INETT °
@ ISHRAE ° ..
® Y ° °
0
TWEC 00 ©
KISR
o s1
NIWA

167410
TMYx

® Ry o
® SWEC

SWERA . ° oo 9
o™y
™2
o my ° °
® C122010
@ WYEC2
INMET
® BBSR
TRY
@ ISHRAE2014
® UK
CTZRV2
°

Athinai.Venizelos.IntLAP AT GRC

et | Tiles © Esn

rl‘¢‘19thhJ¢A'h"> ) > B h

J'h’h>l5_"" ! -y

B/\h< tew O L B 1

— Esn. Delorme, NAVTEC

h 1817 >wAh®

cdn P

28



6.2t Y41 RAS zZsY ROt RzmoUN t(RZz1 Pyl 2EETATL j Y uvm
ARza[ s[2u8

n]'h A D “/\45‘5’ ' JB‘>B_"h “" ,_'h‘_'Cu _
s -~ ' h AB S 5 > B j h > _ ¥ | L ‘_+"_‘|5I' '(’)ﬁ“’"l" ,S"h ‘_ “{’h""sli‘
YA Tt he A e gy, T BT KE " hk<TAS hwihj
.I’/\B_h' >w‘,HBFageIu'h‘:/_\"{""“/\iwu_h‘ ' .IB‘>B_"h -
""’,"I _"‘ {,>h_""z ¥ _,"’ _I. B")h/\B'hl .
hdziR22NR® 1 .~ 47 € hA’ L '<” Ch h h=" Agp#h "~ pA~ " an
¢h_h‘¢K\h‘>W/\' ! ¢ h ‘B g ', h AB ' h I_‘. LI A

RoofCeiling

_geo

_name_ report

] RoofCeiling |)
Roofceiling B oo O

ep_constr_ faces

rad_mod_

.
/
%
.
7
.
éf
.
.

€ L " hy v ¢h > h “" ‘5"1’h,_'h‘ts‘_B“hAm’<m>jh‘AsEh"511:
5'5",h/\5'sl T s " has " A ht h Ah B 'Oy ALY | . Cl
h =~ ¢ g ° Ah w“"/\ _h 1 ' h Lhohe et Ch J""“’L"

"‘_h h - _V‘. Bv,_s"(.“’,' 1 ' h A h wiv‘/\ h 1 hj

29



Ext Wall Stone Air Int
\ Insul .

{ _name_ report [J
_type_ -~

Ext Wall Stone GROUND
~Int Insul

n' ¢ 2wh [ h " hgs" hpha" ! 18, >8 7 h 7 17 h B Y 0]

1 Y AW, B " h ' < B h w Yot E - ", h A ' 8 HB Roomi ~ b6 ' A h
8 A 4t>t Y o car e A h 4, >h HB'modelL T & A W<
¥ ¢ B A h

yF
// /% /

g

i
Z'B

A
|
|
0
i
i
(
1
E
0
‘]
A
d
1
Ll
0
]
B
Z
N

g2

n' < 22vh n' ¢HBRoaAmSs ~

30



T Y <Yt > > B j Ao 1 ¢h ¥ - -~ h ¢
- s - h ~ - h ¢ t ¢ v ¢ Y ¥ V¢_vm;g\/h BACh A hY 7
¢ - r v h C B>’ ~ AN ~ AL h Y <'¢h ‘-h,q)v.B.{..Jp
B O TR I hLdlljdzs aldaSNRAFE -~ _ " ~ -~ 7 77
ch, Y3 ” ) A B <B " o>t oo hoa ot >
B O h [/ LJ® gs<h h _h h 2/010. ° '
[
| |
/

I
| |
%
[
v
?
’
? _thickness
| |
I L
é iMi _conductivity
| |
[ .
; ( 1900 _density
|
| |
. 1000 [3 _spec_heat
7] -
? (| MediumRough ) _roughness_
B
| |
? _therm_absp_
B
v
é _sol_absp_
. _vis_absp_
%
(B h ' N T TN vr)yvA h ot w Ah w A h h
s oohA T et Y KLILI®
_Aplﬁpdg Bopikol oTorgsiou MNeprypagn opikold oToikeiou _Enm‘rapn(r’\ pivian;
' 01ud IExt.wall_brick ' )
AvrigTaon Tng Beppikic perdBaong [mAKAW]
Mpogavarolopdg Sopkol ooixeiov:2-Wand eqwtepikds Rt 0.13
Ee emapr pei1-Au?enluft EGuTEpIKGG Rewt| 0 04 .......
Tppa Emgaveiag 1 5 [WAMK)] - Tudpa Emgéveiag 2 (mpoaipeTikd) L [WAMK)] TpApa Emgaveiag 3 (mpoaipenika) & [Wi(mK)] Mayoc [mm]

interior plaster 0.872 30

perforated brick wall 0.640 60

still air space 0.430 80
perforated brick wall 0.640 60
exterior plaster 0.872 30
EXT. INSULATION 0.030 150
acrylic plaster 0.350 4

Mogoatd TpAparog 1 MogooTd Tpriparog 2 MoooaTd Tpfpatog 3 Tuvohikd

100% | 414 ‘cm
A‘épm,qpmgui ........................ fw,-(msK) -0 0178 I
n‘??‘]}(hl&\/‘{f}ﬂ e v ¥ - Y ' h T B ° Ah T -8 " h >w A h

31

<

¢ h

t



- insulation h
h=0,03
_name_

_thickness
_conductivity

o )
= g v
[}
{vessmsneorn ]

_spec_heat

[ o}

_name_
_thickness
_conductivity
_density
_spec_heat

_hame_
binee (rareer scriic

_conductivity
_name_

_thickness
_conductivity
_density
_spec_heat

_density
_spec_heat

n' ¢ 25¢h 1 <' ¢h € h th eTe v

[h <t Ch T wTY¥IALE YT < <h KRS At SSTANh A p
HB Opaque Construction™ ~ = 777 “Aaw , 8" h ° HRFagg _h* °~ _h

32



| b

................ Construction
--------------------------

_name_

_maternals

n' ¢ 26Yh n
ce_ LT
C Y < _ AB
s .

_vlj<h
G 1" hy
¢s'>“1

¢ HB®pagueConstruction

- Y v 2 h 1 8 A h
. ® mt R

n' < 2mnPecUlosU8ehd dUyecollgyt 3

= ~

“« AW

- ~

- R oA

.8 h > eSplit. . K 8

B C h th YA tv - ¥ hp h

- - , -

- P - P -
h -y Y il j 1 h > AY h Ah <
¢ ht -y h = ST B YAWA'" B
' ¢ h > h h " B - h Ah <h >j h AB
ho7 7By ¢ h™ ¢ AL W YOA h * S B
w-¢ h ~ B C s " ¢ h Yoo st <

h > B

[ o_'/ﬂis_l'q;\q_‘{ A

~ £ hh htT 68" 3 °h

h A i

N

33

~

.

=S

=S



=
round
w K A
mth Al LA Thpums A A TCh ST >t h {*hy*¢h=™ " n
=7 Y h Ah ,w’ ‘"¢ 1 ' h ST _ 7 'HB” Apatubes’ n 'A< hwyis™ h ot B
N e W,k Y chohc oY cht wah  22f 8§
SV LY S A B D B> A hA“t 4 " >sA~@ [h “hh At “h
_" ("hl_ -ll'lh/\ p - ¥ =t qv ,’>h ‘/\ ~ ~ —hll
v ]
rl‘C A D HcY "SR > -~ h h ¢ A _" EW
S <" ¢ - A _. A _hg¥TrARC A Chto oA CY
n]'h YA yooor st . A <" ¢ _ A ¢ h h > ¢ & " . A [ .
B ' ¢ 7 gEUWinddw Construction = A4 ws h ' wHBGlass MateriaF & © "HB A h
Window Frame 1 .~ ~ - _fF “H 2y A he ot ch Y h <Y T AhCh
“ 3ATnzpn Sh* Y < aXnaHcn 2kYYO _Z® "mh YT«
[ , . >h h Ah &Y 1hh 7~ 3 th YUR D ''¢ h A 1 h Y B e w sy
Uframe.

34



n' < 2ng” ° > Lhohe vt A S o >h Y

1 AL oA BT S hast oA LA T T <A v wKAy2z2 ¢
B~ . ¢h ¢h _h*¢ws A *ChAaA _h © Y <h - - _h h A
OdzNIS & ¢ h' Surface from planar cufvg ™ " Ah AAs "8 Ay . 8" h >s ' A
B/\_"<“¢'{'|l‘]f¢7@[f;\5“,h/\5‘|sl oA T LA i h _h -k
_h" ¥ < A h B’ Ah " Y >Aswh, 8t h Y T @' f ha ¢ ¥ >>h |
I8, >8 | . A 1 . >h Y T, ',/\hh’cp\BB_ Cwhit " A’ '"IAY h
" Y < h 5 > A h? B~ " ¢h* "™ s Ah N h (S . - ¢ h* w - B T
> hv v T ,.Y  Chr . N T T AND

{
O . S N | )
m'h/\"_"“>' _"_" < Ve Y o, T B > A h >B_h<
p OY > < T'ninoo 2kKYYO® N B "o v

35



n

—

ey

¢ 32vh g’

o N>

> B

h

N

“h3gh ¢ 7 oh

- .
+ ' > h

A B h

36

,lqlh\ ’./\ ¢ h <‘¢-/\ ~ Y
" h >HB Louver Shadés™ A 'mip' "OY ~<h _ Y ¢h" aIsaTd
Mnao 40 <tE 0 AT <Y > g cn

_hb_objs

_depth
_shade_count_
_dist_between_

¢ ' h - )
h Yoo ' ¢ B M -7 ' 1 7 h >>h AY¢Ch*®™h~w,k B nNE
® s . L h34a s T s T s A SewdySiosh LINE 3 NI )
<~ ¢ h > "¢ ‘ h B Ah *h > Apavs, 8" h L A hhcpf.‘lhh‘ ~



n'e€%83h - 4 h>>h ¢t hAN A

( keyword: schedules Always Off
d D Always On

Always On
Always On - No Design Day
ApartmentiighRise AFT_DHN_SCH
ApartmentiighRise CLGIETE APT_SCH

ghRise COMEATT 4
ApartmentHighRise ELEV_LIGHT FAN SCH 24 _7
ApartmentHighRise ELEV_LIGHT FAN_SCH_ADD_DF
ApartmentiighRise EQF_APT_SCH
ApartmentiighRise EQP_OFF_SCH_2004_2007
ApartmentHighRise EQP_OFF_SCH_2010_2013
ApartmentHighRise Exterios Lgt ALWAYS ON

n " ¢ 34 Base program

n' ¢ 8sh, ALt T T TR s> Y T < ¢ S

m' h A h oA Y TR o e oA T LA >
RS 1. 1 RR {dNFI OSao

37



_

_
//WJWJWW
/

)

€

n' ¢ 36\HB Add Surfaces

S vow v gy
n'>._s " ¢Y YT oY s aht 1L ANI L 2dzy REFNBY

15 h ' v CrSE, CCYE C w ! Bt eIl 38 Chrh Yy, " 'y xh h g
o . S v ho- . k. st~ v y
h <« At > B A [ y > Ah B "YAhg ' AwJA'hY SBYA Y hy ™ ¢ Y ' AT, YA B
t.>h “hd m'h AP Tt s waAh | HRISalve Adjagehci® . 0
T T oYy AL w T A _ht ot h . >Rt h Boglean FoggleA . AT A S
Yy's _ht Y 1L ANJ . ®dzy RIF'NBZ .# SAbAh >'ony HB Salves © T A
Adjacencyt . >h _ ' h ¥ Y h<cc<cy Y Tt haAast s 8’ AhS

38



_rooms

ep_int_constr_ report

rad_int_mod_

adiabatic_ -

n' ¢ 38 HB Solve Adjacency

n' < 3%hy A < ¢ ¢ aAh  _ht 1A NN 2°dzy 'R _NR Sa * <h

61.t Y4 1 RAS zde (6! #h z5dd4 Amurmittczoe J[11 Zow

?2muz38

B> T Ya S hs>s>h oA Y A L. >h 7 LAY

m'h SR s L .>h Y s’ Ah® h-hh’ Y Ah Yt g
“‘CB‘WI “" “h'J"“l\"T)\_ifh/\IB“, B <&* Ch B 7 >' ¢ h q
h‘_' "h’l"‘/\ J_"’ _""" B’_B A h >""/\ A1 ¢ h ¢ &
_" “’_'qpl_'/\ ‘h"’"h s 1 h > > h wil ' AB W/\hl “/\4‘
8 ¢ 7 HB 1Pr‘ogram Typé Ty s _h oY johoomo Tt h > > h o T
"“ﬁ‘h“’"‘>W/\|sl "‘>"|5"q) J’h/\, B h‘_' ‘h -
- Cwog Bt ¥ ) 1" W wo, B -7 Y ¢h*t Yt Y swAh

ToToh >t T T A AR LT s T C 3 YHB Sealch Progradisht s > 8T <w vt

39



1 N /\W‘B'h - 7w - B¢ /\h Yooy gt v *r“\ ' ' ¢ ‘W<B

~ jhxgcl _"]’h>>h - v B_'<W“'¢B¢
1_"‘1‘.‘59">W/\' > <w ! "”‘_'ﬁ‘h/\ h AR {,>h_“’Y
B' s Ah<<haw  hw’ h HBInfiltratiorE * & ' €0 A mpwm v

infilt

)

rl‘("41}(h rl“hJ.J" _'. hB'V‘_BJh/\'_'_h. ‘_" W

B B AR <<h g w hw’h o SHB.venwlationr | 8 'hsB Am>Ay _ >

- h ot e MR ' ¢ h A vt “h =Y . w h A h 1 ., >h ¥ B A _
>, h At ¢~ hs " " STt " BaA” " Ccy h Ah Aw, > >

Thoh T YA > 2 AYR2¢g 2LISYAy3aAI s ¢ Ah no

40



rl"."42/thl“hJ,J"'h"l"l >"h/\'C"hB"‘>"¢

II
{ b,
o
1“'

4 J
C values report D
Q [ 4{ P,
C P,

E' haT T hah L >h oY ch Y gy st §2BIES T AR T fdoA_ b

values report D
[C ] P

rl'C'44Nh|_u/\","" h AR 1 ., >h ©r ¢ h ""BI _'Isl B> Ah! B C B CEU..IqJ

e s’ " A8 7 ' HB'S8rvice hotwatEr ¥ ¢." AN

rh' h "<""hz.{‘<,I’T.["‘_h¢h§5¢.‘15"'2h LHBi’,I}h *h

Apply load values ¥ * ¢." Ah  nc

41



(¥ _room_or_program

n'° 46yh e<e S _ ' Ch T ho | 1 h - htr ro

n'°4mwh s h | ath Y sjh_ ot

n' ° 48Yh ms A' S " 'S AR T a7 h>>h Y R 2 N R )

42



” -

[~ S<'>h_ o e o Y >t L0 A >HB lealAif. L 3T

hAhS ' <6 5' + h ¢ h - “h o ha > A
AL WS T ShA " h L .>h _ th yt'wiws hAhSt < Sh “thc AC' 3¢ h
he <t 0 ALwW® " CBHB Bt conditonfh T <7t T h 4L >h th A

¢h s ' s HBSetconditors wah 22fSly ¢233fS ° _ - ClfasSo

(ioteomoniver ]

= 1

( Nolimit

n' ¢ 49 HB IdealAir & HB Set condition

[w<™, S AtwrrSw wAh o wCSER RAY 1Y <EET A Sk S
B, 8T C" s >YChCh Y hw hy .., ' A ho v
8 ' Ahg HTIA .8 o ANT C‘Chh‘<vH¢p1"r¢ K > w h o _w B
¢t omth T Y fw o st Yttt 4Sht U AA® [hTASH' LX%
Ty YAt o>e 7 . LRI ® {SEMLRAYGAADKE Gz28F v ¢

15 h ! ¥ tros B Y w o, B ' VY C <t 7, B ¥ > A w <Y <
h,"""/\ 7 t{q) B/\ ¥ Lo fwg ! AN B <W1I1 vE " ¥
BT A” ), 2 EARFGS a2RSEE s ¢ Ah pw

43



n ' ¢ 51 MB Validate Model

62.t Y4 1 RAS Zd4 AL M1 Ozmduy zvz [/ DAT 300AEI 8
n]'h A D T wwvet 4 Sv o, LS hy s MB A h .
Simulation Outputs & * 2." Ah p

Zohe_energy_use_

hvac_energy_use_
. report
gains_and_losses_

n' ¢ 52 HB Simulation Outputs

J 77 7 77 T a1 w¥ _ HB Simulationparameters ¥ * ¢ 53§ _ ” LT Ty b
h-" <o v ¢ vy h T HB Qizing pafaméter © h 7 77 yAs ‘w s h
WUh T h Tt Y <t t A L WA ShEs fwg >hoatt 5 s ¢ AR

44



n

n

_north_
_output_

_run_period_
daylight_saving_

¢ 53\MB Simulation parameters

ddy file_
filter_ddays_

CBHYh QL AT <" C" BT O AR

[ <w™ A N

45



6.3.1t Y41 RAS Zow J1zcllskhkiyzsemr | Yypraoxgg A dAs Zow
114rmittczous

m'h A h ‘h’h*“"/\ {'hj’h>>h_h ‘K'>'¢"I h A B '.
> 8 v HB Réad comfort resulty ~ s <sh A &™ah > 8 - L
1 " hi1 7~ h P>>‘h"_"’|sl’ A D N . Al B B N _" [ |h2d’2m e _EJf a:a 1t
az2zyiKte OKFNIL +°h %' AW h h /"2 fe2Ng N2V ' h h->
{,>h_“’26q;5‘nj‘"h/\h_hp{‘hj’h>>h_h > B _l. 8 7 >Y ¢ 7 h >
T h o< ” alft FAES LI GK >8 7 I . NEBIERSCFROS pNB & dzt
Iw<“l 1 * h _h 4‘h1’h>>h_h > B _h B B~ ' ¢ h "’_’}'
SySNH& NBadzZ Ga ¢h° _ A AW, s h > Y | §KSNJ
L7 A > 8 R T G R I L A D S WL LB ¢

‘.‘56Yhn'hj'h>>h_h

n

h 1

" h >>h

n' < 5wNhpnt

46



@) _rooms model
<ooling._

heating_ ¢ H

lighting_ P
‘electric_equip_
gas_equip_

process_
B patsnce stor b
hot_water_ L

people_gain_

solargan. oo
infitration_oad_ d min_
mech_vent load_ ¢ max_
natventioad.  norm_balstor P (  seg.count p ) P il
d  faceenergy fiow, d colors_
o continuous_leg_
¢ num_decimais_
( targer_smaller_ Ib leg_par D
d vertor horiz. \ "
base plane_
seq_height_
seq_width_
text_height_
font. T

rl'ﬁ"/\h ch n'hj’h>>h_h E A~ 1 ' hGC_ A h

7.2ANUVZR)YOA{ 124 tuvedzRIUVUAUVOSASY

71.yuv e zZzRIUAUVOSAS famfipyB Azvu d QU {11 Z U ALY d

AYr [1sAhks zdad Al My ZsmMBARIHES

B .t ¢h wi ' A L AR S* " ChAal <> " T3 Bh VNG 5T h
¢ h h=> -~ _trchaA o h L0 h o 7R >>he h> i€ hh * Ctha 87
1 " <h g ™ 5:>“ ¢~ h " h <'_1",‘ ‘h\W/(H’IJh,Q‘J_“‘I/\"?j h f< h. A
‘_"'15’,/\¢) N'B‘_h h‘ls".“’/\"_'ﬁ‘u ' >w ! B_"

1 ' h ¢ 1 ¥ -y v - _ Y Bt [0)

6.1.1 2AUVUZRYIOAt 1 Z41 [JrRMmi1I[BY CcH4rRAsY Azv w0Ov A [ sz1{

n' . ¥ ' ¢w- - hc8gs> hw’'h §21ISNFGABSO hah 1. >hHh

G
24:00
2673
26.00
18:00 2627
24.53
23.80
12:00
2307
2233
D 2180
2087
2013
0:00 19.40
Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nav Dec
Temperalurs {C)
1M1 to 12/31 between 0 and 23 @1
Zane: OFFICE_BBBEFSEFF
type: Zone Operative Temperature
ﬁ‘hJ’}]_Y>>rlh“ B~ " Cw ' >Y ¢ h g hw~*h ° "m’h)rs"’

47



l" 1 " highhm 3K Y A7 y B! OB A>S YBCYT h Y8 "ht ¢ oY 1

L SAY>h o A h Twoh T paudrdal h b7 h >'> hs owyt C,
Lo - Y- Y h ¥’ Ah' npsa® [h h ' s’ hpns
YCh Yy B o hY B S NhT S0 h <cHpppt Sl
''>h 8 Ahh ythtAs Mt >Y ¢ h h
ow., 8  pWwXhhyTe  SI8DOY ¥ >w S

<' A" Y

48



24:00

18:00

12:00

600

0.0

Jan Feb Mar Apr Iay Jun

Temperature {C)

11 to 12!31 between 0 and 23 @
Zane: LIVINFROCM_ECBC6345
type: Zone Operative Temperature

n‘hi I3Y>>rlh“ B 0w fB >
C
24:00
20.62
20.49
18:00 20.36
20.23
20.10
12:
Lo 19.97
19.84
19.71
6:00
19.58
19.45
0:00 19.32
Jan
Temperature {C)
1/8 to 1/8 between 0 and 23 @1
Zone: OFFICE_F352EF8A
type: Zone Operative Temperature
n'h.l h4\$>hl“_rs"¢w L S
Th<' A" O

Jul

24:00

18:00

12:00

6:00

0:00

C
19.95
19.86
19.77
19.67

19.58
19.49
19.40
19.30
19.21
19.12
19.03

Jan

Temperature (C)

1/8 to 1/8 between 0 and 23 @1
Zone: LIVINFROOM_A4216EDB
typs: Zone Operative Temperature

B >’ h -t

¢ n

>

r

26.85
26.09
25,32
24.56
2379
25.03
22.26
21.50
20,73
19.97

19.20

49



24:00
18:00
12:00
6:00
0:00
n “ h o
08/08.
1 -
¢ h
B h
¢ h*
1 B h
¢ h e
B >, h
B~ <

Aug

9]

26.33
2593
256.53
25.13
24.74
24.34
23.94
23.54
23.15
22.75

22.35

Temperature (C)
8/8 to 8/8 between 0 and 23 @1
Zone: OFFICE_F352EF8A

type: Zone Operative Temperature

B> h.

1 " h3,’hk> SAh h *
A8 _h T hwt widediysm M dc el L B

24:00 ©
26.70
26.60
18:00 26.50
26840
26.30
12:00 26.91
26.11
6:00 28.01
259
25.81
0:00 2572

Aug

Temperature (C)

8/8 1o 8/8 between © and 23 @1
Zone: LIVINFROOM_A4218EDB
type: Zone Operative Temperature

K O K 7t ¢ n ‘

+

B

¢ >w * h “5_’h>"<.""'.h h_/\'sl" ‘ e Y YA .
_h ot sSsShChA > A >t -
. _h , h A h - vy h Ah <. _‘(.‘h B

LB S BAh S Y ¢ Ch Y LY iah T

¢ h > 7 ¢ 1 B A VQ/rBh‘“E' I/\h4,"‘ ils' H;I'WI > B )
A ys_h‘ _' ' S8 ' >EB 7 h/\w' _ 7

¥ . Y A S 1 h < '.{J'vh‘Jl' h‘><>'h’_'h_ '5_‘h,l Sk ’_' he¢

h «

~ N - [ z
,

N -

h h Afh>8 A" >8 A B

50

> -
TUAS W TR > h oA



2400

18:00
12:00
6:00
0:00
Jan
Tamperature {C)
111 to 12/31 between 0 and 23 @1
Zaneg: KITCHEM_GDODEFF3
type: Zone Operative Temperature
J’]‘ hou 6Y>>rlh‘ .
24:00

18:00 ' | |
12:00 |
600
0:a0 I
Jan Feb Mar
Temperature {C}
11 to 12/31 between 0 and 23 @1
Zona: ENTRANCE_AD7F1CCE
typs: Zone Operative Temperature
p' hou f'yY>>rlh‘ .
24:00
18.00 |
12:00 I‘ il‘
600
0:00

Jan Feb har

Temperature {C)

141 ta 12731 between 0 and 23 @1
Zone: CORRIDCR_010A4BB1
type: Zone Operative Temperature

J’]'h,l '@Y>>rlh“

Apr

B

Oct Moy Dec

Saep Qrt Mery

51

27.00
26.22
25.44
24.66
23.88
2310
2232
21.54
20.76
19.98
18.20

2B.96
2618
2540
24 61
2383
23.05
2227
31.49
20,70
19.92

1914

2]

27,43
28.58
2574
2490
24.08
2322
2238
21.53
2068
19.85

19.04



24,00

18:00

12:00

6:00

0:.00

24:Q0

18:00

12:00

6:00

0:00

24:00

18:00

12:.00

G:00

0:00

Jan Feb Mar

Tamperature {C)

11 to 12031 between 0 and 23 @1
Zane: BEDRQOM2_4D3D87CF
type: Zone Operative Temperature

p'h.l 'IgY>>rlh“

Jan Feb Mar

Temperalure {C}

111 to 12¢31 betwean 0 and 23 @1
Zahe: BEDROOM 1_80A84028
type: Zone Operative Temperature

ptoh T HoY> R .

'W'

Jan Feb Mar

Temperature {C}

111 10 12/31 hetween 0 and 23 &1
Zane: BATHROOM_183DFF08
lype: Zong Operalive Temperalurs

ptoh Y SR .

J'h’h_"l:s
' h ¢ ¢

Apr

Apr

K~ "¢

Tay

May

w

May

Jul Aug Sep

CoLmh g

Jul Aug Bep

Jul Aug Sep

~

3]

2787
26,73
2589
2505
24,22
2338
22 54
21.70
2087
2003
15.19

Ot Naw Dec

Oct MNow

Oct Now Deo

2]

27.45
26.62
2579
24 96
2413
2330
22.47
2163
2080
19.97

18.14

(]

27.00
26.22
2545
2468
2391
2313
2236
2158
2082
2004

19.27



< B ' ¥ O A A A f ¢ h ¢ B COTOAN BE S Xhs “Cshve®

c
24:00
25.00
24.50
18:00 24.00
23.50
23.00
12:
0o 22.50)
22.00
21.50
B5:00
21.00
20,50
000 20.00
Jan Feh Mar Apr May Jun Jul Aug Saop Oct Naw Dec
Temperature ()
141 to 1231 bebween 0 and 23 @1
Zone: LIVINFROOM_ECBCES45
type: Zone Mean Air Temperature
n‘hJ’f]_Z)(>W\"h’h‘B’>"¢’h"h hw”h >~ Y Yhc' At
(W ' s "t h € ht o SE AT hh AE A SO he A h ¢ Y
1‘ AW, B " h ' B AB ~ 1 B ' h¢Hm" >B<W"'h'h‘h"|5'h“|5'>'
h—(BlAr‘u v j\W""’BV II‘>lBh Blv. K -t ¢ ¢ h B‘+ K
B - ' h A" _ A Yo's we vt ST YA Y hehht B v, B~ ¢ ¢ h ¢ B,
~ ST OAE JhAV Rt ¢ h ot ij N Vq)

n‘hi " N3Y>hwt 'theey " BB CYY ¢ 7 h Y h B~ ' h AB " _ A

53



Jq‘hJ’l]_4;y>hw" s " B CYY ¢ 7 h O h g~ ' . h A" _ A

N

>

n’ Ah: - < B AL " h , w’” Y RaA" hah” “"wh ~ h> rtr v 6 @ g p S et K
Y. . AN C ht SRS T s Y Y T YT YA 0 AT T h th SO, S T Y wy
h < < h ¢ h oA 4" h T gV, BT KBY BRSO R SE T AD
,h 2 A _h* heo' >HKE =" CWwh’FTmMAY Sh"As” g5 B 17 T n
s >, h A" ! Ch <" < B ' ¥ 1’ h ¥ Tt T <Y h < > Ah ¢
y h > _ A w, B ' >t ¢ h,'h'<C<4E“<.‘"’H','I _B""/\‘h'_‘B/\‘ '.“h



! BV s~ vt ¢cn B >Y ¢ "Ah Y EBh, Y € nYy — Y y hws,'°C A >ws
j h*t s~ L h Y7 h O ]+ h N >~ s~ Y 7 h ~h ~ h B

Jh AT R g ht g g R KshTRRIC Rt st 6 ABCLT hx e W,

YA LE'S>S_Ah EA_ Y Sh<¥Ch Tt 4 h haA tws ho

55



ﬂ' h 1 }]_8y>hv' 8 Y w. BTSN (_"’h/\‘ ’BH”J Vrs‘-“ JYh At

n'hJ’}]_g§(>h‘0_|s"¢w B 7 >Y ¢ 7 h B B~ ' h AB " _ A _"/\ B 1Y ‘_“q;
{° >" A B 1 h A~ oY ¢ h B+~ A ~ B AhH w aH h> B
c Y ¢ h ¢ _ -~ h " h v h e Yy TR o8 >SWI ATh A Shh oYy ")Pd
BV, K -t ¢ T < B " h B A _ h = '  Shwa sh® _' A ‘55”/\>h“‘¢vC‘h “h>*hg =~ ", A
Cht v 4 th Y RAB AN LA BT Chhoptph LA B AN T h oMt Y s

Y ¢h<Y¢hoo ' BV, 8 CCEAN_<E>WNhh @NmBiCMMaG Sc ¢ h
[w<S Tt h <Y T AN CE>w S h TYAB ChIth hT ottt s Tt Cn g 5YC
R K Ah et A" >w " h ¢ ¥ A _h T Hc 1 h* >
‘s >h’ A _ht ot Tt aAw 78 "¢ hs'v!,s 6.5 Chth t Ctho
¢ >h > aAs _hy t KNCH hwe hr ¢ ht v T hy Swo, Bt h ¢

' - < -

56



12 AM

12 PM

6 AM

12 AM

Energy Intensity (0AHVm2)
1/1 to 12/31 between 0 and 23 @1
lype: Healing

n'h.l'lzm(>hM"h"',"' ""W’>h/\"l R

57

/

B

B~ ' B hyB" YA >w Y oY . A BV, s~ "¢ _ A B >Y ¢ 7 h
h_v_w<5‘>h '_§W:hh¢tl"‘ w N h W;,V‘/\ s* ¢ m h - "¢ <t >
n]'h hv' Y <> v Y A Y7 ¢‘ h h ~h "~ h = h A, h =~ B <wW ' > >h h
- ¢ e s s~ A . VI ¢ h ¢ ‘W'>h/\" qhﬂ_ {BA ‘ h
s o>t ¢ h A B > ¥ S ooy h A B Tt I, h AY A h A > B
B"‘Ch A h h h iR A <t ¢ B L ¢ h h Ah <, > B .
‘1ng ¢ h* 1 ‘<8 € Tt Cw > B A L S ! ' ¥ ¢
COP=3.
J’ Ah Ch ny B‘h _‘ ! v ' ¢ h fw >h A ' _“ tl o
¢5’>'¢w E< B ¢ Tt ew | g € e w
[kWh] [KWh/m?]
ow’  >h At 3738.88 1246.29 8.78
ALV 6208.33 2069.44 14.57
S_ R ,h > A B h * * YA J’ > Ah ¢ h n ~h* h' &8¢« 7~ ' Chws ' <Cwh h
I h “wf® Ssh A" YA €. h oty ot hY Yoy Y, h T L & ¢ AY BT1 0 h
—hll |¢V ¢ [ (D
m'h YA G ! * AT <t o ¢ h h Ah <, ° !
1 h . \VA ¢ ht fw S sh AT ¢ h h A 1 h " ¢ * h ' > w o
Lot LT " MH S WASH ACAT LT h N st T s
1 AT A 4 ‘5¢_>" f.‘:wv":l(.‘ h‘l'éK_K"Y‘ h A o _ oY >S'" AY h Y T N

h



12 Ant
0.00
000
& PR -0.01
-0
-0.02
12PM 002
043
6 AM o
004
-0.04
12 AM -0.05
Energy Intensity (kK\Whimz2)
11 to 12/31 between 0 and 23 @1
type: Cooling
prh RS T CPH Y A v
1.01
0.81
0.61
o
o~
£ 020
=
£ 000
E
= -0.20
2
3 -0.41
[
e R
5 Cocling
2 -0.81
4o Heating
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
pnehy TSkt At Y Y Yy G ht tw T s hoA )
Ih’h LR h * ' ! ! >8 1 h < B ! h Ah 1 €
- B T " hA hAah>SEA" >8AT ” >" A8
B> Ah T ¢ 7, ' > ' >8 7 " h Aw _ 7B ¥
rl"" A8 | thh Yy *'h€ih” A > > h h > B h B B 7
lh ' <8 € Y ¢ h B 7 >" Ch Cw ’~ q! - ye - Y A
L. Y s "l B A B " ChH Cw ’~ q ! R A h ¢
0.08
0.07
0.06
. 005
(o]
E 005
=
g 0.04
2z 003
£ 02 I
% . People
= o0 Lt
§ oo I gning
Wog00 Electric Equipment
ptha o R3YRh L. TSR Cw ot <t A h AT LT LA -

kWhim2

58



072
0.65 i :
058 —4
0.50
0.43
036
0.29
0.22
014
0.07
0.00

Energy Intensity {kWh/m2)

ISoIar

Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec

n'hJ’IQA;}(>I@E<‘hCh Cw oy h AR >" AN

612 2AUVZRIOAt 1z [RrRmt 1V fBY Cca®RrRASH®IERL fzZPmMmL YL AW
Zsuy Ju)]fJloul As8

n . s°tCcwh > "w’">hw ' h o2ILISNIGABSO hah 1. >h 7Y

nAiLE ¢ _ *¢h “h°~ " hy A _ ht v .t hgm ow T h ot S v
he " A Y<®”hY () 1 ¥h ¢yt " h s8> 3 Y Y h <" AT ¢ h !
24:00 =
26256
26.4%
1200 24.73
2397
23.21
12:00 o
2168
600 20.92
20,15
10830
0:00 1863
Temperature (C)
11 to 12131 between 0 and 23 @1
type: Zane Operative Temperature
Zane: OFFICE_DE305168
Jr]'hJ’|25$(>hl‘,_5"ﬁ“w">"ﬂ‘"ﬂn”8lsl _"‘ h>'/\‘_" "‘_“” ‘_"J’h,

59



24:00

18:00

12:00

2400

18:00

12:00

Jan Feb

Temperature (C)

1i1 la 12/31 belween 0 and 23 @1
type: Zone Operative Temperature

Zone: LIVINFROOM_444D52B5

Jan Feb

Tempsralure (G)

11 to 1231 betwesn 0 and 23 @1
1ypé: Zone Operative Temperature
Zone: KITCHEN_9B1973A9

n‘hJ’IQW>h‘,_M"¢w N

Jun Jul Aug Sep Oct Nov Dec

o}

30.76
29.23
2789
2615
24.61
23.07
21.83
19.99
18.45
18.91

15.38
Jun Jul Aug Sep Qel Mov Dec

p'h

TpgYs>howe

' N ¥ t ¢ om

L ht o oh . - . > h Coc o -
> ¢ " h " 8 h AR L o= T -
TR ¢ L. B AhTUB ChtpATTr

2889
2783
2637
2511
2386
2260
2134
2008
18.82
1767

18.31



v

~

B Ah © >t 02w naEsetMe WY St T SE S AN Y h REICS < U h A M
. AN > B I'IC'E:Z‘ ‘J'h"h(D B/\_"B_h ‘_“’_"“"h_<"/\“’\ v
S h " h ' 7 g h ' S8 AL YO BT, > AC CThYY 8 C CBUYAShE ' e
he L 1 TIh M LS YA AR S >h 3QCDA BRT ShT s T T
B AL " h  w’™ Y A A D -~ h ~ h L ' vh At ¢n h «<h 1 " .
- h " R “h 1 h A D h s = ° B ""/(".“'cpy’B/\h",'h’/\q:)Y‘
-, oY Ch <Y ¢h > "t ¢ h .8 >_ Ah - h ", B h vy >
jh‘>"’l ¢5<""‘q)°(" D ,h " A >B AT h‘ts‘(.“'/\’yts_h
Che ©w >har"h ysh § {p SUH, pach W, YO h Y yh A% W
Th AL D
12 Al
& Phd
12PM
&AM
12 Al
Energy Intensity (kWh/m2}
111 to 12/31 betwsen 0 and 23 @1
type: Heating
p'hJ'Qgﬁ(>hM"h"’ )V'_’V ‘W'>h/\"l ‘_" h>'/\,_"cD
kWhim2
12 AM
.00
-0.04
6 PM -0.08
013
017
12 PM 021
025
-0.30
6 AM
034
-0.28
12 AM L4z
Jan Feb Mar Apr May Jun Jul Ang Sep Oct Nav Dac
Energy Intensily (kvWh/m2)
11 to 12031 between 0 and 23 @1
ype: Cooling
prha T BeYShomT th Y Y Yy T hst AL T o
1" AW, B " h -~ h Y Y hy YA h Yo BV, B~ " Cow ¢ h ¢ B,
¥ h " A, 7 [ I h <Y Y Y ¢S h*® 1 % h

61



~

e

BE-h>hAp' >

®»

62



KB SH QB h AsB

rlv,_ls"(.‘ﬁ '

15C "h A wv. -mwo. 8/'® My T
4‘h,"’m,"_"l<|5 'W. -V\.CD

U (T U S, U A > AL !
¢B’>"¢’h"5l B~ ' h ABY _ A N
B, . .

_SCE A B vhw s s g gy
h

r v v v

63



n‘hJ’I35~y;pllv‘_rs"¢wl ‘rs’>"‘."h"rs' B T h A B¢ A YA B'J

>

n(hj,@a(>h"-s,.qwl ‘B'>"¢'h"5l K -t h AB ' _ A YA B

nv._s " Sh 310N, 7T EA_N25SME/ @ gt Hp 1ht >

-y w, B >*' h C <*' >h XL N S1I” A h g ¥ gL' h, .no’Y
h ¢~¥  _>h h w_ ¥ A 8L "'A A 1t h BT s Y
h—_<5lh 1 . VI‘. h‘-lucvv ‘._,v q)

s ~ '

64



~

\

B‘h’_"' B ',Vl ¢ ht fw s>sh A > B _h 1 " h éél:l LJ2
¥ C <" >h v e A h h A~ 1 B _ B ' B, B~ ' ¢ ¢
LB >_ AN ¢ h = Hp/ v Che¥¢h’> @
i Ah ¢ h pY [k~ h h vovitw SIhtah™ v < ¥e YA A o >j h ¢ [y
b >'Cw E<s S R e - Y Tty w
A S _ "¢ w | [KWh] [KWh/m?] ho-
—hll !q
o¢w’  >h A’ ']15152,2 5057,4 35,61 x4
A, V! 10200 3400 23,94 x 1,64
4.63
3.70
2.78
. 185 1
g )
£ 093
< A
£ 000 —
2 093
@
5 -1.85
f=
— -2.78
5 Cooling
2-3.70
W 183w Heating
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
n‘hj I37X>B’h’i"‘ V] ¢ h fw >h A h AR >S" A h 7“ “h <t
E W YA 1 h Y 7 h Y N | ¥ c T LN , Y A 8BA ADCE n
T T w ~h A, >4 hh *¢m ¢ h ¥ ' ¢ h B tL,ow > B M h Ah ¢ h
u[V 1 ' h 1 7 h >>h > B h B, B~ ' Ch B 7 >t ¢ h Cw " ¢ h ¢
s ° A h ¢ ¥ D I > B h ! ¥ - h ¢ 1 ey b
1 17 AT A h s, ¥ 1 " h1 7 h>>hy h™t, <hs™'__<ns "BEA W ™
A >j h ¢ Y > A h 't Hn,"’W‘é“B’{D‘cE',{B"B“h"""h
N e T ' -y << BN Y Y hg 1t h aA' AT h, w M Tty o ph S h A
- Y h A_ A h B <B " _ A ¥ ¢ B < L b
J A h € h CY1 A <" Cw B’_<5'5 LB > _'_h < v _“/\ AT ¢
Infiltration Heat Remova
[KWh/a]
| R LR -10794.44
[ -521.38

65



0.00
-0.06
-0.11
-0.17
-0.23
-0.28
-0.34
-0.40
-0.45
-0.51

Energy Intensity fkWh/m2)

-0.67

I Infiltration

Jan Fab Mar Apr May Jun Jul Aug Sep QOct Nov Dec
n‘h| Iga(>|3‘_<5'5 B AW B * h < ' L e ! _“ h w” h
0.00
-0.00
-0.01
o 00 v
E 007
=
Efo.oz
2 -0z
wn
5-0.02
< 002
O
2—0.03 I .
W 5oz Infiltration
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
n‘h| @9;85h_<5‘t5 B AW~ 1 B h < ' L e ! _“ w ~ h
720 M)t RzZML B tR1IOZSs 114143umcy [RMmtumyg Aoy
1 N AW, B ' h s 1 h > h A e e AL 'nht At hh YT B
! B, B (S ¥ ‘B >S>Y ¢~ h >’ h ~ >S" A B
1"‘A5’h h <« =" ARC , AY
1. r " A’ h <77 AhCh
[ M. [mm] g Ug [W/m2K]
4 0.88 5.8
2.n"<' h§B‘n’~|m1Fj1h'¢"h‘ h 'y h w ~ h h Ah >8> h *
K -t oo ’ g ®

66



[ h . [mm] g Ug [W/m2K]

23 0.8 2.7

n' < h;g}'s'nm}j\h't.“’h‘l_h_'z hw""hh’{J"" h_19(fh>|£‘hh ¢h_‘
s " _ _ "B '.[IB i _’5’ ’_" Cyh™** ,_h AB " h @

[ R . [mm] G Ug [W/m2K]

23 0,58 1.1

[ " < h><u"‘nd|ny/\hh‘¢"h‘l h vy hw"“hh’_yh>hr7\h5>h‘h>k
B - _ _‘4%'._5"_"¢h' - >'_' E - ', h A" h P

[ h . [mm] g Ug [W/m2K]

48 0,54 0,55

B"’_B<W >h_hY

r- A <7 - AR Ch Y

rh<"(.‘h Y

hJ’m_oy>hv‘_‘rsrs”‘>C"w?"h"rs ¥ h <« ¢ h > B > A ‘h<""/\h¢hQ)

67



A D Y

>

>

68



v

f

TEgY>hv.

K

v

¢

. B

> -

A

h

69

<



hJ’m5~)(>h‘,_|s’

veE ' >_Wh

70

<

<



g -

h

~

>

IBTSIRAN B8 LA ha* =" ARERD >

AhCh st

gl

YO BC h>LYCC hh Y Tt S 8 1T <! h <~ AhCh

71

h

hyhsS'hARSE »¢3] ThAs

>

B



moy > i -

>_ AND

.

<

w

8" >Y_CA’hh

S UK B

Ah Ch

Ah € h

> B

72

>

B

/



>

A h

>

73



f

1

TS WL s we

h

A h ¢ h
h @

> B

74



f

B

>_ AN

DAY > Vv .

‘

Y

KK 77

SCY W

h o~

- >
>K
- h X
Ah ¢ h

T <! h <~ AhCh

th*" Ay A Bh '>Sh h Ah <

~ N ~ N

h <Y A"

75










































