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ABSTRACT:

Smart technologies have become essential in addressing the rapid technological advancements
taking place worldwide. The integration of these smart technologies into architecture, especially
within heritage buildings, stands as one of the most contemporary approaches that should be utilized
to preserve these structures and optimize energy efficiency.

This research explores the concept of preserving heritage buildings through the implementation of
smart technologies and examines their role in enhancing the efficiency of these structures. It also
seeks to highlight the cultural, civilizational, and historical significance of these buildings. The main
goal of the study reviews various approaches and methods for managing heritage buildings,
including their classification and evaluation.
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It delves into the concept of smart systems, detailing their characteristics and design
requirements within buildings. The research further investigates the connection between smart
systems and their effectiveness in boosting the efficiency of heritage buildings through an
analytical study of a global example of heritage building development within the context of
smart systems. Moreover, it assesses the results of smart systems and explores the modern
technologies that support the development of heritage buildings.

The research then moves into an applied phase, where it identifies the relationship between the
requirements of smart systems and traditional methods of heritage building development
through a comprehensive analysis and a survey of expert opinions. This phase aims to establish
clear standards for developing a methodology to enhance the efficiency of heritage buildings
using smart systems technology.

In conclusion, the research synthesizes findings and general recommendations derived from
theoretical, analytical, and applied studies concerning the role of smart systems in improving
the performance efficiency of heritage buildings
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(halad) Julal) g1 dag Lglddlia g Olaia) Jalas milii]-4
(Factor analysis)
O el g2l aal ) gela ) aaly daliaall col jpniall 4l 5o 8 Canlid) el Slas) Cslul sa el Jolail
alall 5 cAaaina Jal sall s2¢] Aileill Alianall 5 jalall sty dilise Jol o 330 (e i 5l gl O Gy el
(Jale) (ramss L Lo LAy ddas pe dilavia 40 35 8 3aa) 5 dade Cld G piie apend (8 Canlll ae by Lalad)
écu\)md\b&eﬁﬂm;buwshw\dﬂaﬂ\‘;bu}cdnu\\A@u\M\a%wwdSLu}um
M ol a) ais uﬂu@@m}&@)\)ﬁy\u\y}A\Ju\M\@\wM\m}‘w\d‘\ﬂ\

(RUN1) ‘_,fo’\ Aldatl) 3,94l Nl 1-1-4
sddall aaa dJUS L)

(KMO) S - yale - 3 5Kl Aial) A4S (el alaiiiasly Glld 5 ¢ Lalall Jalaill A jall iy Aaidle (s lgdl o3
LAY 2 U Jsaal) mia 505 Bartlett’s test <lipld Guiladll jlial s Kaiser-Meyer-Olkin

(SPSS s jia (e Calill) KMO (bt s Bartlett Jlis) (2) a8y Jsaa

KMO& Bartlett’ s test
L) AU 504! Kaiser-meyer-olkin ks 0.852
Bartlett’ s test Approx. chi-square 3403.807
df 853
sig 0.00

138 5 (0.05) Jsall (is¥) aadl (so ST 85 ¢(0.852) & (KMO) (s e aals 0 ¢(2) 85 2l 0o
OIS a8 clilall (uilas e @83l (Bartlett) JbisY 4wl Wl ¢ dalall didadll o) oY IS i) aaa ol G
il shaall O e Ju 138 5¢(0.05) 5 5 2ainall LilasY) AV (5 sivia (g0 S 58 5(0.00)Asibas Y) AVl (5 sise
bl e el dalaill o ja) 418 e Jay Lae @l el G Bl ) la of o 5as ) 48 shme 5 sl Y
L jgas Jeladll 8 daadiieial) cil pial) de gaa
(SPSS il yae (e aalill) 505 Jilaill J deaiiunall Ol yiall de sana (3) a8 Jo2a

ser alall
V1 e Ao A ) Sl el Als) e i s
V2 Al bl ae A gall Jaladi gl (e (a5
V3 A8 Sl e e Jailay S5 o of Cang S Lin 5l 53S0 ran (of aiat o
V4 Al el 86 liS e ey O Sy ASA 3 jlaall ula of aiat Ja
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:Mi#\g@ﬂ\&\yﬂm
c@\)ﬂ\eayk“_i\).\a:\.d\uc)MQ\M\DM}‘)eﬂAsgJAQUAM\‘;AM\JM\Q\PJ&C_U
Maﬁﬁmzmgﬁuiﬁﬂgﬁ@\wﬁe@&wﬂ@\a\ﬂ\wwuigs@ugajuj
J}\S Obxe Hlidl) e sl 8 Gl all e aaedl ol Y ALl aledl e diy L

ey Jalls e e ST e a o cang dale JS (3,88 e el 138 ading s «(Kaiser Criterion)
(E|gen Value) LJA\SI\ )A;Jhu)uuuhmdhe.u}m ;.J;}\ A;\}).\:.\A&)M&\ dA\yd\ Ly
Laldiiall d.a\)ﬂ\u.\.u(4)(as_)djid\} ‘YJ.\MJA\:J\ U}S-‘c_r‘;@*“‘n J;\;S\A.\A.\S_)}B.uu\umdﬂbc
Aad ol 41 gaaall el gall

(SPSS s e (e aalill) (51 Aldatll 5 5 5all) A gital) Jal sl g dalitonall Jol gall (4) 2 J s
Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings
(SIS Total % of Variance Cumulative % Total % of Variance Cum(l;(l) ative
1 12.205 24.411 24.411 12.205 24.411 24.411
2 7.162 14.324 38.735 7.162 14.324 38.735
3 4.690 9.380 48.115 4.690 9.380 48.115
4 3.414 6.827 54.943 3.414 6.827 54.943
5) 3.071 6.143 61.086 3.071 6.143 61.086
6 2.537 5.074 66.160 2.537 5.074 66.160
7 2.160 4.321 70.481 2.160 4.321 70.481
8 1.808 3.616 74.097 1.808 3.616 74.097
5 1.660 3.319 77.416 1.660 3.319 77.416
10 1.470 2.940 80.355 1.470 2.940 80.355
11 1.167 2.333 82.689 1.167 2.333 82.689
12 1.007 2.013 84.702 1.007 2.013 84.702
13 .938 1.876 86.578
14 .832 1.664 88.242
15 742 1.484 89.726
16 .670 1.339 91.066
17 .651 1.302 92.367
18 .580 1.160 93.527
19 495 .990 94.518
20 .456 912 95.430
21 430 .861 96.291
22 .386 773 97.064
23 .296 .593 97.656
24 .235 470 98.127
25 .206 413 98.540
26 .166 .333 98.872
27 .153 .307 99.179
28 .118 .236 99.415
29 .102 .204 99.619
30 .082 .163 99.783
&l .060 119 99.902
32 .049 .098 100.000
83 .035 .088 100.000
34 .029 .073 100.000
85 .017 .065 100.000
36 .009 .031 100.000
37 .004 .019 100.000
38 0.001 .005 100.000
39 0.000 .001 100.000
40 2.057E-15 4.114E-15 100.000
41 1.788E-15 3.576E-15 100.000
42 1.241E-15 2.482E-15 100.000
43 1.124E-15 2.248E-15 100.000
44 1.046E-15 2.093E-15 100.000
45 1.004E-15 2.009E-15 100.000
46 6.962E-16 1.392E-15 100.000
47 4.126E-16 8.252E-16 100.000
48 2.248E-16 4.496E-16 100.000
49 5.348E-17 1.070E-16 100.000
50 -9.294E-17 -1.859E-16 100.000
51 -2.605E-16 -5.210E-16 100.000
52 -4.899E-16 -9.799E-16 100.000
53 -5.497E-16 -1.099E-15 100.000
54 -8.273E-16 -1.655E-15 100.000
55 -9.743E-16 -1.949E-15 100.000
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56 -1.357E-15 -2.714E-15 100.000
57 -1.751E-15 -3.502E-15 100.000
58 -1.871E-15 -4.813E-15 100.000
Extraction Method: Principal Component Analysis.

Jal sall leal (e Jale 12 o o5 430 1591 Gldatll 5 520y & sl s Faliinnal) Jal sall ¢(4) U3 guaia s

Jele 58 basse ol il 5 Lalitd
‘el gad) 48 giaa

JS Aaabise 520 e et Cua ol el J g (e A giall 12 Jal sall (e Jale JS il Sl uadl Waa g 283
Jal 52l 48 ima (5) pd) J 92 ia a5 (Factor Loadings) Jel sall s <o ymy le g8 5 Jale JS 0 &5 (A puaia

(V) Akl 5 sall) Al all ca¥lal dasll

(SPSS ila yae (e aalll) (Y1 Abdatl ) sall) Al jall <l ypacial 43Ul Jal sl 4 siama (5) o8 Jsaa

Component matrix
1 2 3 4 5 6 7 8 9 10 11 12
V1 242 .335 .007 484 .358 .338 .347 .109 .074 129 .022 .163
V2 .188 .041 .069 .483 212 .323 .589 .015 .32 133 .018 .006
V3 .379 .016 .488 .353 .500 .110 .166 .017 .023 .262 .154 .136
V4 .313 .505 .285 .146 .024 .360 .24 .043 .035 376 .258 .052
V5 426 .182 726 .079 .34 122 11 .020 .067 .014 .013 .003
V6 .642 .002 191 .025 .378 .237 .045 .143 .034 .297 .099 .091
V7 A7 .318 145 .253 241 .207 .060 172 496 .015 127 221
V8 .103 745 .145 191 .248 .126 .050 .004 .168 .084 .269 .049
V9 472 .161 .684 .044 .27 .090 135 .236 113 .057 .012 .077
V10 .398 .205 .641 .358 .075 133 .106 .094 .098 .037 .103 272
V11 A7 .246 .031 .369 .144 .268 .092 .200 .049 498 0 .023
V12 512 101 .259 .236 435 213 .084 21 .047 .097 1 .25
V13 .645 .328 .308 .205 .233 .159 .007 .046 414 114 .035 .061
V14 .663 .02 .34 .185 .004 0 .154 .284 .264 .006 .246 .108
V15 .675 .091 .059 .208 132 404 .080 .017 .098 24 116 .051
V16 .626 .194 .269 244 .058 .237 .286 .013 .136 .344 121 .099
V17 .529 .161 .29 .009 .091 428 .338 21 274 .156 .093 .059
V18 .6 .057 0 .055 .067 .343 .206 .146 .085 .166 .084 .339
V19 .811 .072 .135 .259 217 .064 .178 .053 .024 .109 .060 .016
V20 717 .143 .162 .228 .302 .070 224 .054 .014 114 133 117
V21 .681 .193 .061 .039 438 171 .081 .160 .09 .016 .135 .219
V22 .865 135 .082 .055 176 .099 A .022 .154 .201 .033 .024
V23 .689 .022 .327 .107 .258 .239 .143 .099 .102 .081 .021 .298
V24 .793 .008 221 .093 .292 .133 .034 2 .024 .034 .041 .166
V25 571 .082 436 .037 .069 .007 347 .194 116 155 441 .036
V26 .694 .085 .135 .219 .105 .075 .325 .073 .036 .363 .077 181
V27 .76 .245 .145 .007 .006 .25 .087 .145 .223 135 .309 .088
V28 .588 .319 .017 .043 .082 .51 175 .059 .178 .146 221 119
V29 719 .106 .073 .055 .204 .327 .104 .207 .258 212 .036 .009
V30 .298 .044 .253 A7 513 .373 .105 .005 .089 .024 .033 .014
V31 411 .036 .188 .624 434 247 .049 .100 .185 .029 .041 .138
V32 .165 781 .048 .204 .089 .296 .107 .093 .060 .163 .065 .094
V33 317 732 .081 .363 .033 .252 .004 173 .025 194 .047 .077
V34 .184 724 .001 .032 .075 .139 247 .208 .040 144 213 124
V35 .368 725 .073 .033 .298 .017 .035 .125 .046 .228 .105 .055
V36 435 .688 .072 .048 .305 .206 .201 .074 .042 .089 .083 135
V37 .085 .672 .001 .033 .128 125 .165 .142 .341 .146 .264 .339
V38 .18 .788 .025 .058 .068 .316 .012 .084 .156 .092 .042 .09
V39 .187 .827 .153 .158 132 .073 178 .129 .022 .03 .192 .003
V40 .576 .324 .331 .225 .288 .169 .165 179 .061 .025 .206 .001
V41l 424 416 499 176 .387 181 101 .108 .034 .058 125 111
V42 .458 .250 .458 .3 .136 125 434 .05 .033 .047 .010 148
V43 442 .450 .542 .027 .346 .015 .045 .136 172 105 .091 .106
V44 .213 .398 .563 .393 .034 .146 243 151 112 .067 011 .22
V45 .206 .215 .362 .596 .023 .15 445 .068 214 .046 131 .032
V46 .003 .012 .32 .280 125 .308 .324 516 .26 .08 .107 .082
V47 .215 .106 .359 .408 .009 .188 .105 .095 431 .293 .349 .229
V48 .322 .390 .047 .299 412 .094 .014 221 .378 .039 .032 .029
V49 .27 374 .336 .282 .256 .070 131 .589 .023 .034 192 .032
V50 .243 .187 447 .279 .073 .009 272 577 .041 135 .16 .156
V51 .287 .032 .082 A75 .257 AT72 .520 .019 A1 .220 .078 .016
V52 .327 .251 .186 .270 .310 212 .072 .120 .365 .018 122 .235
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V53 771 112 .063 .024 .225 .330 171 .208 .251 223 .046 .003
V54 .810 115 171 .293 .318 .073 .236 .059 .019 117 147 123
V55 .31 .326 151 .259 .247 .202 .071 .183 473 .013 134 224
V56 .107 713 131 172 .261 137 .063 .001 .152 .073 .254 .036
V57 .610 .383 .317 .201 .242 173 .003 .049 417 124 041 .076
V58 .731 .334 311 .209 .239 .169 .005 .041 423 111 .031 .068
Extraction Method: Principal Component Analysis
a. 12 components extracted

oDl a3 4l ani s daaliiudl Jalsall (e dale JS ae e IS5 Aalal) Gl ¢(5) Jsis s

Naa Al Gy S gy ol gl asan (3585 8 aalis ol yadiall JS () Jaa DU 5 sl all &l yacia asead Jale (12)

Dl Sl i) slagiad Q5 SN Jal sadl 8Ly J oY) delad) e jany La A G S sl 3 ga ) 15k
Al f A g il il S ¢ 5 (0.05) o e oY) dalall i pas

(RUN2)ASED dbtasl) 55 ga1) 2 2-1-4

;\ A 50 gl Ao il ¢ 5 (0.05) e 2 d;}!\ Jalall aadii aaa §glati ol Al G jaaial) lasiaal o G
LL.L.\SJ\ Jﬁ‘}” Q\‘),‘\é_"\.d\ Y xh g ¢ e 5 Sl (e ia (24) .Euh‘zl\} ¢ ria (34) Alasin (.\3 &ﬂh.\‘, calla
ST il e Jpeanll s ASAN Aadail) L o) iS5 ) & &1 ) L) 3eS ad ) dumgia o W il 8 i
((RUNZ2) 4l ) s{jﬂi N ‘saf;,;‘@g;z 350 lS 5 sal 5 5e laladl Jidaill o) oy a6 (dds
e 58 (e Yo yxia (24) o2 s (A sY) Allaill 5 sall (g Lgle Jgeanll a3 3l il i) Ja) &y
(@lﬂ\ PR 3_94lh) ) Al &) purtial A g8al) o) gl g dealdiicall Jal gald)

(SPSS s y3a (ye Caalill) (Al Abdaill 5 ) all) A gl Jol gall 5 Laliivndl) Jul sl (6) oy Js2n
Total Variance Explained
Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 9.430 47.151 47.151 9.430 47.151 47.151
2 1.799 8.997 56.148 1.799 8.997 56.148
3 1.597 7.985 64.133 1.597 7.985 64.133
4 1.287 6.435 70.568 1.287 6.435 70.568
5 .996 4.979 75.547
6 .856 4.280 79.827
7 .783 3.916 83.743
8 .583 2.915 86.658
9 .566 2.828 89.486
10 442 2.212 91.697
11 .361 1.806 93.503
12 .294 1.472 94.975
13 .253 1.266 96.241
14 .207 1.034 97.275
15 .136 .678 97.953
16 111 .553 98.505
17 .090 451 98.957
18 .084 420 99.376
19 .076 412 99.510
20 071 .381 99.680
21 .069 .343 99.720
22 .061 .338 99.870
23 .059 .301 99.920
24 .056 .280 100.000
Extraction Method: Principal Component Analysis.

sl jall <) yatal AadUl) Jal gal) 43 ghuaa

(SPSS ia yie (3a Eanlall) (il a5 all A1 il Al il ) 6 g (7) o5 U

Component matrix

NO. Variables 1 2 3] 4
1 V22 0.846 -.199- 0.172 -.078-
2 V19 0.87 -.034- -.147- -.026-
3 V24 0.827 -.141- -.280- -.038-
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4 V27 0.766 0.304 -.091- 0.372
5 V29 0.746 0.122 0.194 0.125
6 V20 0.771 -.222- 0.055 -.306-
7 V26 0.757 0.102 -.248- -.106-
8 V23 0.697 -.231- -.452- 0.005
9 V21 0.713 -.404- -.062- -.170-
10 V15 0.706 0.432 0.161 -.083-
11 Vi4 0.645 -.142- 0.525 -.259-
12 V13 0.598 0.14 0.489 -.436-
13 V16 0.577 0.076 0.467 0.216
14 V54 0.561 0.23 0.416 -.315-
15 V18 0.613 -.154- -.196- 0.239
16 V28 0.602 0.481 0.124 0.392
17 V40 0.564 0.268 -.098- 0.226
18 V25 0.582 0.19 -.538- -.318-
19 V57 0.538 0.173 -.081- 0.198
20 V17 0.516 -.404- 0.131 0.508
21 V12 0.498 0.58 -.131- -.226-
22 V6 0.481 -0.52- 0.06 0.093
23 V53 0.463 0.42 -.127- -.355-
24 V58 0.418 0.27 -.110- -.217-
Extraction Method: Principal Component Analysis
a. 4 components extracted

35l (A& Gadlail a4l aad s dialiiudl Jal gl e dale JS ae e IS5 dualall Cilanlll ¢(7) s zua sy
sl aran (355 8 aalis ol jaciall JS o s sl all <l e maaad Jal 52 (4) (RUN2) Al bl
Sl oy U (ol gl L5 O V) Jaladl e yumg Lo s G 5 gl 2 s o 15000 5 o Al sy cilS gl
Al A e il Al kS ) g (0.05) e b JY) Jalall ai s slati ol ) il yusial
(RUN3) 4NN 4bdasl) 5 ) gal) ;A0 3-1-4

5l s 0 il o il 6l 5 (0.05) G Ler Y Jalall i s slaii ol il sl slaiad o G
Ul ) S @l paiall o2 a5 ¢ yurie 24 Jucal (e jicie (20) Bliia¥ 5 ¢ jiia (4) dlagivd a3 Gl 5 (Al
ST il e J geanlly ASAN AadaiV) Lin oS5 Ul 8 400 ) Jlaal) 36liS o) Ao o o il B gl
«((RUNB3) 46l 40l 5 5l 028 & (S b Alilas s 50 LelS g (ol 5 e eladl Jidaill ) jaly o 685 A8
e 24 e Yy e (20) A s Al Al 5 ) gal) e lgdde Jgeand) &5 3l Ol i) JWA)
(G A ddasl) 5 ) gall) Al ) < el A gl Jal gad) g dualiinal) Ja) gad)

(SPSS il jae e Caalll) (A3 dbidail) 3 ) gall) A sl Jal sall 5 Aucaliivnall Jol 5ol (8) B J 5o

Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance Cumulative % Total % of Variance Cumulative %
1 9.204 48.443 48.443 9.204 48.443 48.443
2 1.631 8.583 57.026 1.631 8.583 57.026
3 1.539 8.100 65.126 1.539 8.100 65.126
4 1.238 6.517 71.642 1.238 6.517 71.642
5 .944 4.970 76.613
6 .826 4.347 80.960
7 .768 4.042 85.002
8 .568 2.989 87.990
9 451 2.375 90.365
10 .405 2.131 92.496
11 .351 1.848 94.344
12 .278 1.464 95.808
13 .210 1.103 96.912
14 .153 .803 97.715
15 127 .669 98.383
16 .094 497 98.881
17 .087 456 99.336
18 .076 412 99.510
19 .071 .381 99.620
20 .069 .361 99.698
Extraction Method: Principal Component Analysis.
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Component matrix
NO. Variables 1 2 3 4

1 V22 0.851 -.018- 0.28 0.023
2 V19 0.873 -.103- -.121- -.085-
g V24 0.828 -.296- -.092- -.023-
4 V27 0.759 0.19 -.380- 0.264
5 V29 0.746 0.27 -.042- 0.018
6 V20 0.776 -.126- 0.236 -.266-
7 /26 0.757 -.082- -.287- -.241-
8 V23 0.703 -472- -.168- 0.015
9 V21 0.725 -.310- 0.235 -.127-
10 V15 0.695 0.42 -.206- -.217-
11 V14 0.651 0.27 0.5 -.179-
12 V13 0.588 0.388 0.368 -.360-
13 V16 0.58 0.424 0.201 0.24

14 V54 0.573 0.37 0.183 -211-
15 V18 0.615 -.232- -.059- 0.299
16 V28 0.595 0.486 -.392- 0.206
17 V40 0.556 0.134 -.304- 0.167
18 V25 0.565 -.316- -.390- -.350-
19 V57 0.551 0.217 -.070- 0.256
20 V17 0.527 -.143- 0.29 0.66

Extraction Method: Principal Component Analysis
a. 4 components extracted

e e gl el o o5 (Jal s (4) (RUNS) 430N Allatl 5,500 8 gadaid o3 ¢(9) Js2> s
L il 8 Ll 5 Ul 51 SV ol yuaciall o2 a5 ¢ i (20) 4l ldall 3 ) sall (e LpuaDlail a3 Al <l yuriiall
S AV L o1 iS5 ) 8 A0 51 L) 36 S b ) dmgia o
ADAN Addanl) ¢l gall dilgdl) iliil) (adla 4-1-4
(SPSS s jaa (e Gaalll) AN Aaldasll &l ) gall Aileill milisl) Gadle (10) ) Jsas

| rm | RN

No. of extracted component 12 4 4
Total variance explained 12.205 9.430 9.20
%variance explained by the 24.411 47.185 48.443

15t component
%variance explained by 14.324 8.997 8.583
the2"? component
No. of excluded variables 24 20 20

Lol yY) g a2l 31 s AN Aal ol gl sae e Jlelall Jilail il ) ki (10) s sy
a5 LS el Jae sopalally € (<0 (ilatia e g Jalii Y] Clunaa | aiie 38 alagivd a3 5 il puaiall o
S s Al 55500 3 (24.4%) (e axd ) Cam ¢ V) Jaladl o sty Lo dad 3 L gl gl ) cllia ¢
oaliiuall JsY) dalall G i 138 5 RAAN A00al 5 5 50l 5 (%48.44) ) 4ol dbdail 5,50 4 (%47.18)
A il S Jaladl o yudy Le dans (mlids) ae Lagad s il jall Jas soallall s 8 48y S maal
; AN Allail) 5 )51 8 (%8.583) M Cumidil s «(%14.32) )5k

A ALl 5 sl & J ) Jalad) Aa aladiinn) oSy ol puaiall ALl de gamall 3p3a5 2a,y
4 5l Plaall 36 US a8y dngie o W 5l (6 siue (e arie JS aladl pdipall il 8 2GS
.(Factor Score) 483l Aalai¥) L 5l i3 jUa]
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