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ABSTRACT

The Libyan regions are characterized by climatic conditions that
vary between coastal, semi-desert and desert, and the latter covers
most of the Libyan state. The city of Bani Walid is located in the
semi-desert region, which is distributed in the area between the
coasts and the arid desert area, where temperatures are very high in
summer, and extreme cold in winter with a shortage of Water
Resources and high rates of solar radiation. These climatic
characteristics have played a key role in shaping the local urban
environment, of which the housing sector is the largest part, by
following up the issued data showing that the highest rates of energy
consumption in Libya in general and the city of Bani Walid in
particular show that the rates of energy consumption used for
cooling and heating have increased significantly in recent years, as
this study aims to analyze the impact of local building materials and
building design on the thermal performance of detached housing in
the semi-desert cities of Libya, focusing on the city of Bani Walid
as a model for the study. The DesignBuilder program was used to
simulate the thermal performance of the internal voids of the study
samples according to the difference in the quality of building
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materials, the design style, and the analysis of their thermal
performance rates. The results shown by the program show the
effectiveness of each building in terms of thermal performance and
the preparation of appropriate solutions to raise the efficiency of the
study samples without the use of air conditioning and heating
devices, thereby reducing the hours of energy consumption and
thereby increasing the levels of sustainability in this type of
buildings .

Keywords: semi-desert climate, thermal performance, Design
Builder, architectural spaces, residential buildings.

dasiall. 1

Al A el ST Cilusjlan g leluio Yaat Allall Jon oLy g Usd agy
AAlailly LSl Slaall B 48U Bl <Y dee g Ul dualially ) bl
el gt b aged ) gladl aal aal Ll (glal) el st aely
Oe anll Ml eyl 38 b deadiad) Al $Dlgid Jls ) s Cam
o [1]Akaial) CallSall it g Lig SI clilasY)

& ) ol dubyal Aad galS Ahal) sl el <y ¢Blall 138
Al 5US e dojlenal) Closacailly slid) alge il anidiy cdahiss dalie Cagyk
el ALelSie il Ay Jign 3 egaball 038 5 (e DesignBuilder zaliy el
DL Gpeaadly Gin bl ey Loy ¢AiLiY g dhall slSlaally dadail) il e
21053 Jglall ) Jgeagll dabiad) la g i)

duad B phall sy £ )L Chaly (haa (ausio Flar 2y (5 e aus
S Shall (ghall oY) s (e Jana Lo sag colidl) b dasnsi B3 539 Choeall
Gas - OSall phall Al gaiaty A8 Dlgind (e 2all d3La 5y pin Aiaiiall
Sl 8eUS a8yl daadyl) i) Caagi ) et A Aubal) o3a dueal i Lia
[3]elay) gl 8 danil] julae ol Giatg AuSul)

4 Copyright © ISTJ b gine okl (3 gia
A g glall 4 gal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd
Technology Journal Part 2 aaall - m

i st

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

el calaal .2
t ) Ayl sl Caags
dadall P e aly S Ase b dleaiiall €l Jlaall ghall oY) auii L1
-DesignBuilder zaliy aladsab
Glaladl Al ggi (bl dlaw (Jiall Msa) asaailly sall il Jdas 2
Aphall dall gaats 48Ul Dlgind e ()
Al @Digind (it b aged o Gsalall zaid (Ko 52 ¢l ) diyee 3
CeLaY) g Ul 8 Al Y] g adys
o lae¥l Qg Al 5l pd) (b aald Luasead Cladliinl 158 .4
e lilaaY) A5l oyl
& Gabaill ALB Aam Jola aals DA (e slidy) pllad & ddia¥) 35e5 .5
Aol o€l Ll

Ayl dagia L3

Gy sl meially (st meiall G pend Afias dungie o Auhall o3 adie
23l lghasl)

sdilanal) cbild) e A

Aailal) manaill Lol taatl g i dinne 8 Aliaiiall LuSull Shaall Jlase e
(sl dse claladl (lalins)

(M\ tb.a,}!\ sclf_)l\ ey cz\.UL_)S\ 8yl QIA‘)J) Al Aa i) bl f—
o Ll o)) Gllass (g

A gige dualie ilily )l

tead)) gigalll dae) B

.DesignBuilder zaliy aladiuls 5laal Jhall sely) 4806 73l oy

5 Copyright © ISTJ b gine okl (3 gia
A g glall 4 gal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd) Al pglall i g

Imtrwaational beimrs mad Taviasiags demraal

Zmioa | partz s reeepEg 2

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

(Gubdll Jse zladll goi (ghaall ASlaw) el 85 (ailaddl Jlay)

LAoalid) @bl

A )ad) sslaall ¢)a) .C

Gyl ot Shaall A8 oY) sl duhal) sSaally CHLEAY) (e Al bin e
ki il

cshall dangis calandl) s ol Jiall Jie praaill yealic 5l Jilas o

sl g b b A8l giud) .4

Jsall Ao adian Al Loadall Shad) e gyl pe ek bl ) g rall
skl e (Eaall duaeally dulual) Jll) ) cadally QLEaY g §laallS duxpalal)
sl delia o) V) cAibite analeaty luy 5uas dplese Laladl Hseh ) (o
Aal) Mgl (e 5€ Gl Dl Il Glahall e aell sy Ll
GsaY) a5l gty Al AU e 5SS Dlgind ) ALYl Gyl
4] Al G pld) e Ll 63

delia o) I & o elady) gl delial bl 5l Giald) e i€ g5
Hlgatl Jalye e 8 38U ellgis (L)

sdtiglly psasail) dls e A

Al Dlgial um e Alle S 9 Jne WY Gela) jan yiiad dlayal 028

T Cus

ciall b AUl oDl e Ji A sl Cullad 20a3 @
CapSs Lalail Ly cdushllg eBylall dayg ¢ el oladl Ay Jodi o)) @
LAdla) Al ) Aslad) Jalal el aseeatg cdllad 23

6 Copyright © ISTJ b gine okl (3 gia
A g glall 4 gal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlIUMeE 38 asl) iy gl 58 gt ) <
_Technology Journal Part 2 aaall -—
Aty gl 2l A ISTA7

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

:A8LESY) 3)gal) ) sy .B

Lal i) Cligine Aol (3aa3 Cun Gauliall eld) dse sl Ciny dlsall o288
- [BloSee 8 sh dalall Diginl Jiis,

Bawae Ailla b dga aladia) ga )€ o) ¢ U & Alall $Dlgiw) Jaso L )
il & miase 58 WS ddle EMBODIED ENERGY

iyl ¢Ul) Wsa Lgabiad ) Saalal A8 (1) A8; Jsan

3 auaaall 43

MJ/m* MJ/kg" AU 31 galt )
2030 0.79 (se) o N
2350 0.94 (A S5 5) Al ja AL 2
3180 1.30 (o S58) dslu A -
2780 2.00 pieall Bacen (23 S5 50k 5 4
5170 2.50 Gyt 5
37210 8.90 dea g L6
251200 32.00 N |
5720 10.40 oaSlaall Gatall 8
3770 117.00 Jie R,
21870 8.10 e pondt .10
515700 227.00 asaadl 11

I3 sall S a Ailpdlly aaalls anied1 ol Guy i) Joanll DA e
embodied energy sawall 4l

Julal Zidaal) Sgall Je 58505 (r iyl 8 ddle 5oUS @il alga Lol ey 1A
colaall SLaBY) ac g ag8sl) cllas) Moy Laa ¢ Ja ililo

7 Copyright © ISTJ b gine okl (3 gia
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
Al g p gl A0 g2) el el | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

tandilly L) :\JAJA .C
calide A il ddee O Gus € <0 ) e slae ) S dlsjall s2a &
(b Aaga A e lghany Laa Wajlaty ASuluall o) ZilygSl YY) e aaias Lglalpe

AU eDlgil
:(dl-a-\u" M ZUA)A) Llually Jiial) sy . D
tan 130 ST 8 Dl 05 Ly bae JsbY) W s Alasal Loy

el el b L)) Dl s .1
LED zulias Jie cdilall 5350 pellian oladid 1 Boliay)
plasiuly (Altine 55)ag B doggis rracs (S el arena 14BNy Canil) o
(Allad 2815 25 Akl
Alle 5olS clilay b 450 gS sigal Las) Bgall o
i P e dlh dllgs A 5eal) aladiu) s alal) alldiay) o

Alxa

(Blally Jlaaiall) dsjall 8 A8l Dlgin) cpeas Je 585 dahall oda )
A8l O SV )5 Liey Jl¥) Lis<l Alaall o2 ladl o5 s

Al B AaUal) lginly @lall o1 .5
e uall 5% g8 (Building Thermal Performance) bl (5)l)all Y
- dilly A8l AaUal) eDlgin) Jali e Gl dasje Llaa Blia dnjs e Lalial)
) il Clailial Aol ()all Judl) Clisa daglias ol 138 Jasiy
Ot Adaall Lalial) CagHlall ae Jalatll e il 8,089 ((Passive Design)
Dlgin) ity oLy g U b dalnal] Ginil Gulud Huaie ae (gl oI5

8 Copyright © ISTJ b gine okl (3 gia
A g glall 4 gal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlIUMeE 38 asl) iy gl 58 gt ) <
_Technology Journal Part 2 aaall -—
Aty gl 2l A ISTA7

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

Sl dls e ud) 58 e 4l Gije WS LAl el cililasly 4l
G L clalally )Wl opalic: Pla e 4d st yall 2 Hhall sl
- [T1adasal) daliall Cagylally ddahall hal) A o Gl

) 5elS o 55a) ) pailadd) aal SLall (ghall oY) el
%40-30 )i Lo cllgid ¢ Uaall 13a o 3) L elay) g Uad 8 ddull Aol
) Gl lgie SV gl Gaadds (Jodl) abae 8 3L Jles] e
) (ohall) eaall GOl dphall pailadd) cpeat (s 13 A%l
D) (aid b Hdbe IS0 agudd casgilly Jall Al ) 28l (3853l
8]l Y iy ¢ cppardienall 4 jhall Aal )l Cppens cdsllal)

ans by elpeSll 5u€ clelaiil 5aY) Clgin Hdall 4 Lald Lad Cags
AlyeSl) A8l (he Ao P ilalinl) Al 5 Gaall dlsye ) Cliay LYl
ccipall Jead B 0585 L W Gl clit ST ) Lyl (e asall i Cam
Sl g Ul o oy elpeSll Aalall A58 e el ) Sl DA o
al sy M ISally 5,881 clgiadl 8 aslal e AV Ll i
19 Lt 3 A8l ASigieal) e Uadl)

Small Agriculture

Residential
39%

State Offices

13%
Street Lighting
5%
Small Industry | Commercial
4% Large Agriculture 14%
4%

Dginls elyesll dalal) 4S80 @libs (1) L8, <6
(slugsll dalal) A8 jraall)

9 Copyright © ISTJ b gine okl (3 gia
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlIUMeE 38 asl) iy gl 58 gt ) <
_Technology Journal Part 2 aaall -—
Aty gl 2l A ISTA7

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

. Others Heating and
TV and Radio 7% Cooling

5% 19%

Food cooling
17%

\Lighting

22%

Water Hcatlng_/

30%

el 3 AUl DUl oL oSl ialall A8 il iy (2) &8 IS
(slugSll Aalal) Aya) jauaall)

caly Sl b ailoedl) aalall eDlgind Sl o o Glad) JSA DA e
e (Gl (¥ dsalls Shall ghal) oY) ) aaly g anally cpial
bl lguailias s BUILDING ENVELOPE ajlall il Cdle ol olgas
Gligises Ralall dalgall 535 (e pa¥) Glaad) las Sl e Jia Cas
Ll aal)
Loha Bl @l Mse aladiud o G i) 3 THERMAL COMFORT
4dlly dshaall lalidl b dals lasival 4phall Al (ggise (o 25 ddle
Apall Lighaia
Lkl Sl a8 eDlgals @hall ) o Jud) Gdle il Ay
Design Builder zaliy Gulal clie sl cang aly o dbae A dladid)
ele

tball lall o) o 8i5al Jalgal) 1.4

Jelse 83 SLATHERMAL PERFORMANCE  (g))all ol¥) sl il

gt

10 Copyright © ISTJ b gine okl (3 gia
A8l 5 o lell 4 pal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
Al g p gl A0 g2) el el | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

thermal = 4 all Llaasdll) Jie el CBle ely algal 8L5aN Lailadl)
.(thermal capacity 4))all 22l —density 4aU<ll —conductivity

air ¢yl 4y coutdoor temperature Zsjlall 5)iall) Lalidl Jalgal)
(humidity) 4wl sk )l speed

egnsis aale (il sY) cilanal

[10] Ventilation duasulall 4 5¢3l)

Ghal o) andi G 2.4

sl Jalaag (U-value) ghall Jay) dalae Jiar dhall cDklaal)
(SHGC). (el

cEnergy Plus  Jie galp  aladials Qaulallh il sSlaall
DesignBuilder.

ASlgiusall 28L15 Ashalls Sl Sl dimes Beal et Adhadl clulal
[11]

nshig aiil 3121S Design Builder zaliy adias duhll sds (i 3as e DA (g

Sl Sl (gl 61V

dglanl) Ayl L5
Ay o disda — dal) dihaia 1.5
bbb daalal) (e e bl gy (e (oall (el eiall (B 2y 5 dse s

olaih oS 180 s dilusey

lelal Jaxs dughaia ) il

rqgilsall L A

11 Copyright © ISTJ b gine okl (3 gia
A g glall 4 gal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlUMe 38 ) iy gl 58 gt > <
_Technology Journal Part 2 aaall -—
A4 3 il ) Al ISTA7T

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

LS (g Aoyl LAl (e desanae (o s (i Al o ldin ) gl G5
EDUle s Cisas L8 ) Lgie IS austly (95 alasil Lsad Ll il pal) ey i
PSS oy Aldiall agall 8 Clesadill da el

s JS o) SSAL paally copdag¥ly cAadlilly cctlabacdly cilalaally ¢aibond
zliel angr Yy bl Ll o<l b i€l slal) (e degana (A g sE
Chiia e gy (531 (el Cijmy Lo o) Auadll (K5e dikaie 3 Y) o lainl

Al agiall Calal

i gy ing Leadlie ge ol als ciliaiall 5K Ay s e LeS
Bpiadg ddsal) bl (8 585 (e 4r aai W (DURY) o doagY) ol ol il
aniie (& JUadY) (o ilaeS o Ly ddgeang 5l s2gn ) lanya Baiuna
J12]08 (gyies S 4 Jsmaall Gload (85 dusgds domo

_Tnpoll

anz. < ,ubl_)b

5 I‘/ \/\ o Alaluas

Gy L ] Khoms
( - Msallaa AR
Asbiah .- 25 / \Khom

xU
wb\vﬂ Tarhunah © PGS 4
‘ Vzay \

=X z

‘ »-Banl Waled

7 s o
As Saddadal
Nasmah Tininal Solinad
2 e

- Raat Tabal

((WWW.GOOGLEMAPS.COM) jacadl) ads s A aisa (3) oy JS

O ) Ll a3y s sl 8 i Ansall Zdliall UsSAl ol )

sbal) b ) Gl ¢33l )l jaaall Jie galsl (Vs sing e
LI 13 S e e RS

12 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd) Ly p gt At A -~
Technology Journal Part 2 ,53. ) Intersations Sekemes i Tl Semresl )

) g a glall 4 gal) Alnal) I S T J /\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

N\ K 4
alwlially ““‘f"»/?’
\ Stals Jegudl
o oylaxl I Lgaall
= \ - = = —
A = N , — |
o S e A,J;\\'Su/’- Jgua)
e AN | PR e
aslall i
Yoy sulsall g
-
T, ’
T Sewall ol .
+ S LT e\ 2has
u Shlpall o> | | N
3

\_,..;)A

Ay B Aiae (B LSl el aigi (4) &) JSa
(WWW.GOOGLEMAPS.COM) uadll

Ay A Al Lalal yailadl) 2.5

Gaa i Aad) o gl sla)Y) Khe e Balaall Laliadl bl e el
s e 53080 hally a5y onaal) L) 3 Lshacall 4080) Aakaial)
colid Glay 8 I pmids Ally 2Bl 5aadl) Bag llg dapy 40 gla

13 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10
http://www.googlemaps.com/

International Science and Volume 38 1) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
A gl 2 ) el | | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

50°C
0 SoEEOPT T TS Son
- BC_C . Saq
RN
30°C S
e S~
18C = o 4 .
20°C -—— A 17C
17 7 :dsamm
X o 023 mal e
we [3€ 104 AiC 8C
| e 017 ol il ol 100 ——
= [ 08 sl Bl nC L L
0°C I

T P N EH e [T TS PO P R

tl e — gl A )y — gl ¥ ml y — B A - Bl -
metuolu jradll —ady i dine B 45l sbaW) aigs (5) B8, J<

132 oy Cea Caaall Juad G J5 dphall Al o) Ga Al libad) DA e
Aalll Clgive il oAl Jead 8 L) jaciw jed o) ed e iR
by saewnds yuedss P Lglhadl) Gligicall (g0 Bl @lags Jsiu dghall
Dl shaall #le pailads craly (Ll b)) aly o Abae #le i
& hugiall Fldl (e ddausie bl ga rinmonsS Caia 385 (BWh)
) Jgnd

) Jlae o daadle 3l b Lady

Shadl claja
C® 42 = 35 (o oadaall o5 We calag Bal) wad 1 (Ladiaw siis) Caral
Dled Jtine 1( b yaa) BN L jall Cilage ol C° 45 Llal j5lam
san 4 i 51 C° 5 e i 3850 3)ls «C° 20 — 15 oy oalie Lavssiag
cOpmladll = Ls daley Chalse gl B aal) ¢ QLI Cluyally aal) Sad . AL

14 Copyright © ISTJ b gine okl (3 gia
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
Al g p gl A0 g2) el el | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

JUady)
pasa S Gin Lgin ale 150-100 san ¥ W dfan (i jUacd) sl
ALy dalaiie jUaal) (5% Wleg o b — LasS) sladlly Capall (& SUadY)

daghlly L)

Hla dils 7Ly gt 2L L (Wl /40 ca) i) e diasiia Ll )l
- [13Janal) Caalgall a5ig Bhall ad 8 Canally mall A (Osaled/ 8)

Cadd)

csadl] 38UaN daulic dabaiall Jeng Les clas dadiye onnd gsh caes

Al gt Lo B el das lly Lo b oxi A8l UL DS e
Blagl I eoall I G laca @) V) Al Sl L)l
-358lly A8l Blgial o ks Laa dphall dahll 85l 4SS ) 45l je<)

raly (o diae o dgu) Al 3.5

O (53l Cilia o sl cuat LiSu el Al o Al Sl cagS
Dl gl alasialy ohaadl slial Laaulall Slaall Cay 8 ¢Slaal) 528 ilS
ol Cijeha dxihanll Bialall el deay ) L audly Gl

YRty 4
oulyss 24l
Slalils
Slali Jsgadl
sylaxll Ielgaall
|
520 T Jedall
&2 Adgion) X
ealasdl >
sl > )
salgall G
oyakall -
= | Seliall ol
3 . S Sy i zhas

Shlsall o>
A
My i Lte b el gty 23Sl sla) (6) ) U<
(WWW.GOOGLEMAPS.COM) Jhaal)

15 Copyright © ISTJ b gine okl (3 gia
Al 5 o glall 4 sall dlsall


http://www.doi.org/10.62341/istj-vol38-2-dh10
http://www.googlemaps.com/

International Scienceand ~ VOlume 38 aaxd) gy pll Al il —
Technology Journal

L e AT e Op P | >—=9
gy PArt2 sl |ST._|/‘<

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

sl o Sl ol CulSy (ien) oy Wedlly diluall) daall LuCl)
Bl P Gay cdiaadl o V)

tlgaal du€a Lalail sac llia o) i Aol

(Al doadal) dlasiall (Sludlle

OAll & (lisaadly @liall) dahead) Sakll oy 4 sy Al Lol Jlalle

.g*al.dl
gl o SV eial) i s ST sl e diad) Eaal) A5Su) Ll e
Al il yasd)

(Sl laall) daasanl (Sludlle

e
A . ~ N

(Caaldl) srmddl = ady s At b Faslly Lesdll LSl (LY (7) &) U<

16 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd)

Ayl g p gl Ao Al )_,<
Tmtrrnational beirmry mad Toviasiag: bemrel
gy CAM2 peEE g S

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

O el Eaal) Slad) oy cSlaall e S g Uil e S bl o3
Alally e sl

Al il laal W 5

saaal) elal) & Dl SSY) agST fokall iiand) dobll sa

el 8 ol

(2l veadd) = I5¥1 duall (8) a8, J<a

17 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd) Ayl el 2t g ) <
_Technology Journal Part 2 ,h. ) Yot S s Trmegs Swaresh
A gl 2 ) el 1ISTJA Ve

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

D) (81 a9 S2 oY) dlgly (i

(Caldl) aeaall — A duall (9) ) JSa

14dlelading 4iliuks Design Builder gl .4.5

Ol U8 (a gl IS a3y ¢ aall L) $lSlaa ol ol (0 2515 0
Gl V) il Greacaally

g Alall 2l 50 US,

18 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlUMe 38 ) iy gl 58 gt > <
_Technology Journal Part 2 aaall -—
A4 3 il ) Al ISTA7T

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

4l Liad 4 oSass

sk Ny <Energy Plus sSadll dpns Ao 4 dediic daege) dgaly 9o
A0 @l 5y

Dl dlals s8lae ehal & ¢ Sball 2l A8E il oliih maw Cus
1A} elsell 83smg cAuggil) cBelial) dj)all Aal) (il

DESIGN BUILDER zliys (10) a3, J<a

19 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd) G0  p el Tt Ay v./"
Technology Journal Part 2 Alaal) i-.-.--.....m-.a.... %

4,581 g o slall 41 gal) Alaal)

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

Lupal) clie B gl o) .5.5

IS zolas Jals Al (el llee sl 2 23 duhall Gl (glall elaY) il
Uy oalall slg ed DA die

Beal alaial (50 Aphall Aabl ciligin o i 35 Dagiall hall 59,3 4 il
o (8eSl 562Vl Caasall

Adsall ASHRAE  juladl sk Cosllaall (ggiceall #)la

Adaptive Confort Zones (ASHRAE 55) for Naturall Ventated Spaces

Temperature (C)

\lmux Warm  Comfortable ) Cold @ Too Cold

“# Mean Monthly Outdoor Temperature

ASHRAE julaas gt lies cilisall 5al) cila s el (1) 3, JSa

o) WLle lgle DesignBuilder zaliy (gulig daladl bl Jia) & ale oy
bl 8 dhl) Dl alas
1 JAll Joandl 8 lganali Koy Lilue gy oy Al Aliadiall 40

20 Copyright © ISTJ Ak gias okl (3 ia
Ll g o slall 40 gall Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Science and
Technology Journal
4,581 g o slall 41 gal) Alaal)

Volume 38 axd)
Part 2 sl

Ay o 159 g

Imtrwaational beimrs mad Taviasiags demraal

st

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

(b)) o) — 1) Ll ZoUal) lgial @iy (2) oy Jsia

Cuely SLSIL (gl ENgE)

A Bangll b LBllal) lgius) pualic

4 el 54 431.64
dagpe 2 + i 2

dupglly sl Bigal .1

o4 [y ks 149.58

Lyl Beal) .2

S [y s 33.21

Lo liaal) 5oLyl .3

e [ty 545120

4 [y k< 734.43

gsaxall

(L) saal) — Al Liall J8Ual) @igind by (3) by Jga>

ey LSl gl ENgiy)

L) Sansll b ABLY) lgial yualic

e [y LS 387.48
dagp 2 + a2

Doselly il al .1

Jed [ods S 149.58

LS 521 .2

e [y s4S33.21

Leliall selay) .3

el [y LS 120

bl.:td\ ul.;.«.u -4

e [y S\S 734.43

gsanall

dlad ong 130 et b Sl g Ul 3 d8Ual) Dlgind NV aee i) 2S5 L 1ag

a8 (mial davenst Jsls
D)

Design Builder galiy gaai il

saglall wlghaally 2 Design Builder gl < bl daadtieal dnall dlac) o
c Sl aall sl D 2 dgas sliife

telll dge (ailad daate

Copyright © ISTJ b gine okl (3 gia

A g glall 4 gal) Alaall

21


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
Al g p gl A0 g2) el el | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

cash + dilas ghaalle

cgle zlag Mjgille

gleyd Al Ciddle

(S de Gsy) J¥) (aada)
i gl s g Ohase

ilad golal zla Mlgille

()9t ) Lot AKulK0e dusgille

lealing ) 4l Jleal @liaS Glaea 43l DESIGN BUILDER galiy o

OsSie 2yall Jlaa) Qb 1 dplasicudl dphal) Aahll (e (M daad e IS

3o 33 g (s3e Loy okl 8 L) 4)ad) ddee o)l 2P (ebial)
flaall (e QU Clea 3k e Cpeatl) ddee oS

(LAl Jadl ddlal) (A Gl

dissaall) Lag)iay) Jeil) g
%20 ) %42 (e ddpaall g daidl) dus Ll L) gall 2aal)
VLT | cleasy) alae Lliagall
Jalaa SHGC Lyhall
L | esedd) (gl 2 e pf il SR L
s | o2 |k
pSaall g3 gt }Ef"
42 0.23 0.25 aadl E
28 0.48 1.80 sl z sl
laylad) g 5ale (e z a3l Jile ddla) Aerogell.6 dlow pw | Jile dila) .3
Oo 25 08 % 75 duy anbll egenll LMl e Badlas gy Se @b

22 Copyright © ISTJ b gine okl (3 gia
A g glall 4 gal) Alaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Science and Volume 38 1) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
A gl 2 ) el | | __l/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

@LA}AJ “X:\SLG 2\.\‘)..4.1 ng:\i’ Zg:_l_\.m!\ S;La.hw AALH‘ Ai‘vs.gﬁu\ Uﬂ" E;L&Sl\
Papaioannou ) s .af/ls 0.028- 0.026 4w 4))s gl oaila
-(Kalliopi , 2018 zsul)

i3 i
£f :
T
aws 32l .1
o 25 LAl elew Prr i Ll
8ale Huad .2
%90 Loy Bl GSle las aladial cubail)

Slawy de)jall Jial) C‘Jﬁ lasiul Vacuum Insulation Panels
Ll clabuall Je 5 D Lg<on A3 Waylad) g aw 2

k&
) peep [ls 0.008 = 0.004 dieca s dbiasay B,
Papaioannou Kalliopi , ) dile 5.1y 4 50-30 Jsaial Dle a4zl .3 {i
(2018 G k.
e —
sala ety 4
Oopf s 0.878 Ll Abeagay capall Lojll sl plasid Sl
el C‘Jﬁ AadiuVacuum Insulation Panels au2 @l
agel
QUTSIDE d‘}l‘; hul .1
El
£
N0 El
sale Prt 2
%90 w5y e olaa aladnal
° plall psle ¢ ¢ B
23 Copyright © ISTJ b gine okl (3 gia

Al 5 lall A ) Alaal



http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd) Ayl el 2t g

Vot sl Sy mid Tovbamings Sl

Jfﬂtﬁ;'ﬁ?ﬁ Joal, Part 2 alaall IST ._l%

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

zlha oIl e s i 2.5 i) (e Andipe Allas diln)

40 GBS Qs (Jod) e @b Dl Aishaay dagaje diid
o 10 ey 35/pa8

Ll dse Cum e il CE e il s Ailia) oy Alsyall 020

ala) 3
s e

Jlea) Clea K] PR e clldg Al all Al b gl 4P d8UAY Dlgind (1
sl Jala il

Jedadl) Jud 4o gdaed) dauid) Jlaal
dsluufl) 5. &

3878 4000

l . 2000

0

1

Series1 m Series2

dzy Ay ghuad) Ay il Jlaad
Jaa=id)

o) 3o 5ale] 3y U8 il a0yl Jlaal (12) ) JSa

24 Copyright © ISTJ A gina auball (5 i
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
Al g p gl A0 g2) el el | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

Cilbuagilly gl

DY) 1305 A6l A8UAIN 6 5y il Unily L Ll cung 55aY) Clgind) e
LY U 8 dals A e bl 3y Sl DY e a3l

Mo 3 B Dlgiad (e 1S ega bl ¢ Ui (<o

Ay 1,00 Clleal Ca s ASIgaall A8 e LSV gjalle

ald g Aphall dahll (e aliad) (e Al Lpaall 2€ ) el e
3y Beall I esalll I Sl sde Slu ey Les Chpal) Jead b
AU Aplall Al sl ASalSadlly

2o Gly Awhall ciliad Lllall bla) Lz o) Design Builder zaliy g Usiule
AVRAN

%40 ) Josts Aoy Tl Dlgiad atd 3 Cnnd galindl Gk Adee (e
ObaY) Jan

a8l Dlgind dilisg  Shaall ghall oY) ol & aged malinall 038 Jia e
OS] dualig LadY) gl 8 Aali) (gsiee ady Ul

idal

dals (Ll 8 2SSl 8 A8 eDlgiad ¢ lisy) Al<ae duball ol gl
Caglll (ap Cum caldy S dbae e (gshaal) 4l Flall s bl b
slae¥) 5k ) pld lpaliaily lua Bhall cilays gl (e Ll Laliad)
Slo Gla jigg Al eDlgind cVare e ady lae (Al ayall il e
LAoalaity g L) dal i)

Sl SLall (ohall oY) aui ) Al cha LIKEY) sda e Bl
(@bl el i) bl dsas (gHlanall aranail) yealic il Jilaty cAliaziall
el Cialigs ) A3l i) eDlgind 50U e (sl gty cMlgll o8
Jsls 7158y dalide Aalie (il cind bl gl dudyal cDesignBuilder

25 Copyright © ISTJ b gine okl (3 gia
Al 5 o glall 4 sall dlsall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 aaxd) gy pll Al il

Imtrwaational beimrs mad Taviasiags demraal

Jomoky ol Part2 s ey 2

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

ehal DA e cchaglly dudaill G aend dngia e Auhall el 5 Alled
L 8Slaa ey Slall dudd) 7 3las oLi) o cAudlio Clily pang e e
LSl ) o i) cpelal a8y Judl) Ce e cilians Ja) day L L)
A  Dlgin) 5Ly N gk Laa «bal) oY) b Caeia e Jlad L)
DA o Y Al i ) Al 2,0 lidee b duals

(@bl Jiall dilal Jie cGuaall araatll el aladial of duhall ey LS
Sar dille Db 5eliS b Nsa alasiuly cclandl) iy gl e g Gy
Grend g %40 s ) Jear B8 oDlgiad b Unsale Laaliss) Gy o
sl daby dphall sl Gligiee

ped b Aad 3 Jra Al BSIaal mals of ot &bl 6 Baw Lo o 2l
Aal ) (aaaty A8 8BS ady & ydlae S palss ¢(glanall mranaill il )3
o 2SI pe el Laliall Cagylall ¢y ) 8 dals celay) gl b
Aol €l Sball Sl araatl) dalye 8 Jolall 038 zad daad

gl al
[1] ASHRAE STANDARS AND GUIDELINES

https://www.ashrae.org/technical-resources/standards-and-
guidelines

BlSlaa zaly 90 ¢ el oat Jlimi ¢l odae Gla) ¢ Shalall ae ad)y DU [2]

Clgaag cilibiie) duasecail) dabeal) b dalnial) Clbiadiliad ajad 8 Sl

HNSJ) Lozplally Lslsy) aslall Aae o(slall s jitag Lad 3 Gadal
3(2 2022

26 Copyright © ISTJ b gine okl (3 gia
Al 5 o glall 4 sall dlsall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Scienceand ~ VOlume 38 ) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
Al g sl ) ALl IsSTA

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

[3] Craig 1. Jones, Geoffrey Hammond, Embodied energy and
Carbon in construction materials, ICE - Energy, January 2008.

[4] Dr. Hani Wdeh, Dr. Roula Ntefeh, Khadejah Tanjour, The role
of building materials in achieving sustainability of buildings
according to global sustainability systems (Case study
administrative buildings), Tishreen University Journal for
Research and Scientific Studies - Engineering Sciences Series,
Vol. 41, No. 3, 2019

A Dlga) e ofly JSbal 8 ghall d3all (2019) g -p calll 2o [5]
90-77 ¢(2)12 ciiaalaill o slally dusigh lae

o(Fdaal) Sylanll Jaas A dad)d) Ay i Aintes ) daliaall ey (puasa sland [6]
2022 ¢pudr G Joa )l agal

@& O s passd danslshiagiad)l salhadll (s dul)y cdihe e Shes [7]
cosalall ahaall gl Aahaall Clogled) alai aladialy ady i ddkhie
2023 (el daals

- elyeSll dalal) 35550 [8]

g (gysaaY) 2585l dila Dlgiad e IS i (bl de 2aa ass 4adalé [9]
( an o Lbisanll delial) g Ul e Lol Ay 1Al 5350)) e ()l
2023 ¢ty Lkl Eigally cludall Lnalal) dsdl)

DOI: 10.21608/cfdj.2023.29049

g b dalal) dalica) o(1gSuy) Ll oad doe Lain¥ly dalaid¥) aalll - [10]
6 August E/ESCWA/SDPD/2018/TP.5 il dahidl & sl
2018

27 Copyright © ISTJ b gine okl (3 gia
Al 5 o glall 4 sall dlsall


http://www.doi.org/10.62341/istj-vol38-2-dh10

International Science and Volume 38 1) Ly 0 2 pd ) <
_Technology Journal Part 2 aaall - m
A gl 2 ) el | | _j/\

The Use of Computer Software to Enhance Sustainability in the
Construction Sector: Improving Energy Efficiency in Buildings Using
Design Builder

http://www.doi.org/10.62341/istj-vol38-2-dh10

sl el Alaal) colial) b @hall Jiadl S cGilue el duslaa [11]
2022 5522 45 23al) ¢ alal)

& (BEM) L) a8l dndas cilgal )53 «(13 305 25ana Jnew Gl [o [12]
Engineering 28 alsi e dla duhpy lall GO LS 24,
-AA13-AA36 <179 (September 2023) «Research Journal

a5l 3 (Ghall Jiad) O paie ana zlew cdeae dihe dgaaa [13]
plall Ghliadl 4l sty Z8lal SDlgind al duly — 23kl Dl
.October 2018 «Vol. 30 «Journal of Urban Research (4ilall

(ol ool 3lSlaa sl aal oy 3jlae cygyaTy il maly) i Jlas  [14]
:2024-3-13 «Js¥) ejall (37 aaall Ay aslall Adgall dlaadll

A8Lal) 5oUS! gagandl 36N caasally Ganlially Clicalsall Lngacdl digll  [15]
2018 «pabyll ¢ Sl

28 Copyright © ISTJ b gine okl (3 gia
Ayl g o shell 40 sal) dlaall


http://www.doi.org/10.62341/istj-vol38-2-dh10

