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temprature comparison in winter (°C)
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Temprature comparison in summer (°C)
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analysis)

MONTHLY HEATING/COOLING LOADS
Max Heating: 1.97 Kw at 13:00 on 18th January
Max Cooling: 3.44 Kw at 14:00 on 15th August

HEATING COOLING TOTAL
MONTH (Kwh) (Kwh) (Kwh)
Jan 440.98.607 44706
Feb 462.01.605 46806
Mar 295.52.537 .30089
Apr 148.77.1991 .16868
May 28.35.7363 .10198
Jun 3.31.3110 .3441
Jul 3.72.6825 7197
Aug 3.86.16459 .16845
Sep 4.24.10583 .11008
Oct 8.5447.18 .5572
Nov 133.813.12 .13693
Dec 248.044.43 .25247
TOTAL 1781.15535.52.2316 67
PER M? 7.982.40 10.37
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Comparing the indoor temperature with the outdoor
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Comparing the indoor temperature with the outdoor
temperature in the traditional model in summer
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Blslaal) B addical) (g8l g gaill (& daddical) sUsl) 2ga ailad cpn (4-3) Jo2s

(ecotect analysis iyaiy)

da 3. af cilg) dabagal) Lassil) Bl PEL] (o) Lo Sl 5oka
(Aasia (st dappisfdsr) | (ofess)
1.046 836.8 2300 0.04 (@s40) Bisil zlag
0.753 656.9 2300 0.25 ! Al Al)
0.209 656.9 950 0.025 | (cibawl) cDall 5aa
0.52 840 1200 0.01 il 5Ll
0.753 656.9 3800 0.10 Aia U Ll Al
0.335 753.1 1600 0.10 Jal
0.309 656.9 1900 | 0.025 S 51 B3
1.647 920.5 2500 0.07 cilgalsll sUdl aa
0.335 656.9 1600 0.15 cilgalshl Liluall
0.76 840 780 0.07 | Eshal Lianiy) caghl
0.431 1088 1250 0.01 baall Ll
0.343 2301 550 0.04 | wisgdl jugiuall uis
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1A )all Jlalll.z
Con Ladl DS a3y Cpanl) A ) 2,8l LU A 48 (4-4) Jsaall

o ol o0y ol (e yfdaly 5US 3,392 ojlaie Lo ) Cuaall AC ) zling ]

gsanall 15l ol &l 3 a8l dal e Ly LS 8,976 ) zliny Ly che
bl AS 12,369 Lo olow dplall Jeal IS

e ellyg Thia (golos A& A el 43l 4 il “heating loads” dixll Jlaal .2
#d b pflls L300 S Jeai “cooling loads” syl Jlaal Lin oigiall leganss

2l Jlaals 45)lae dadipe a5l b 8 “heating loads” Lsasll Jlaal yies .3
sl i (s ) e S 8 oSl 8 sgag ) @l a5a s“coOling l0adS”
Lfcross ventilation” ¢lsell A n Caan 210G B4 ylls

oy Aglecia 2yl 2580 Jleald Cigpall 23 3 LI 4

zisal) Gs (A5 cuaall isailly gaditl) Sl #3saill A all Jlaal) d3jlhe W5
Legtinl e gsladt (g peplls el 23359 2yl ZaPU) Jleaal¥l ik daals (o (sl
3pags bl & clehill ms Leie Gl ¥l e 2ae ) Bl 138 3gas cLeggngi
B A ) oK 3ay el gl ls oLl dlge SIS, Lt iy cilandll (S g olid
S sl el e 230 eha) ) se LS Bl duhall (e lgale J5anl
Gl ppasill (30 Gasieny Ui pDle pume st
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(ecotect .cusall ASul) sl cpdady il AU Aylal) Jlad) (4-4) Jea

analysis)

MONTHLY HEATING/COOLING LOADS
Max Heating: 6.97 Kw at 20:00 on 18th January
Max Cooling: 9.13 Kw at 17:00 on 15th 10.63 August

HEATING COOLING TOTAL
MONTH (Kwh) (Kwh) (Kwh)
Jan 0 2178.85
Feb 0 2204.30
Mar 0 1504.98
Apr 171.20 938.19
May 405.88 598.21
Jun 402.22 406.52
Jul 675.00 675.00
Aug 929.32  |929.32
Sep 473.03 487.88
Oct 325.51 366.48
Nov 776.87
Dec 1303.00
TOTAL | 8976.81 3392.78 12369.60
PER M? 63.70 24.08 | 87.78
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Comparing the indoor temperature in the traditional and
new models with the outdoor temperature in winter

18

16 thermal comfort area
14

2
12 P ' ]JM
10
S L~

Teprature (°C)

o N B~ OO

indoor temp. new house

indoor temp. traditional house outdoor temp.

Sl T asailly (gauddill Sed) z gaill aLaal Sylal)l clay o e 4djlia an oy (4-33) J<i
(Z\J;Ld\) BLET Aag g.'aL"'\S\ O$l822 (e 3yl gA iy dua A Bhall cilajag duasl)

Comparing the indoor temperature with the outdoor
temperature in the new and traditional model in summer
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e sy Lygd Sl (Sl ) cpdaiy il AU Alall Jlaa¥) (4-5) dsss
(ecotect analysis) .xle il auj s

MONTHLY HEATING/COOLING LOADS
Max Heating: 4.53 Kw at 09:00 on 24th February
Max Cooling: 4.30 Kw at 17:00 on 15th August
HEATING COOLING TOTAL

MONTH (Kwh)  (Kwh)  (Kwh)
Jan 979.33  3.97 983.31
Feb 992.91 3.94 996.85
Mar 613.74 2.86 616.60
Apr 285.55 51.23 336.79
May 54.72 137.50 192.22
Jun 0 53.11 53.11
Jul 0.03 200.88 200.91
Aug 0.18 303.25 303.42
Sep 0.14 167.10 167.25
Oct 1.90 68.44 70.34
Nov 289.56 2.06 291.62
Dec 507.99 2.51 510.51
PER M2 22.20 5.94 28.14

03.3 () 62.7 (e $LAN L) Jates . SEY Joil) *
2.7 (e gl g iyl 5L aes @lldg = 5iall isall Auaailly jhall Jlea¥) ilbiliea ehyal i
s Land) Al Slaally Dol Ea ol bl G L g liyY) o usie 525 ¢03.3 )
N oflls A 4,722 a Al Jleal) S 3 (alias) Jaagl (gal cDlaes 6l o))
(JICaYNy Joaalls eage 98 LS Guflaly LS 1000 Jos Jhies ol oo/ als 5LS 3,868

P18 s 4 e sas
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et sy Lygd el (Sl ) oy 1l AU Alall Jlaa¥) (4-6) Jsss

(ecotect analysis) .xle )&l ¢ i)l

MONTHLY HEATING/COOLING LOADS
Max Heating: 5.518 Kw at 12:00 on 21st January
Max Cooling: 4.348 Kw at 17:00 on 15th August

HEATING COOLING TOTAL

MONTH (Kwh) (Kwh)  (Kwh)
Jan 938.24  3.30 941.54
Feb 044.82  3.33 948.16
Mar 587.40 2.21 589.61
Apr 261.95 7.10 269.50
May 46.23 41.91 88.15
Jun 0.42 0 0.42
Jul 0.27 15.87 16.14
Aug 0.46 102.92 103.37
Sep 1.88 94.45 96.32
Oct 6.12 14.25 20.37
Nov 283.79  0.92 284.70
Dec 508.49 1.84 510.32

PER M? 21.33 1.72  23.04

el G cLi) dlga Juind . Y Juaenly*

:ohasdl 1

g caui] iSlews “Expanded Polystyrene Sheets” cpsicdsil #1sll Jile dila) cus

Al (e s Vg cciia Yl sl aall o Lo ol ol o (5 s i sl
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15 LgbSs cdugia A ofdaly 0.04 Ll —age 3lo Al Ay —aa Bale yiad 101 22ag
Gashall Jlagwl #1581 25 Gy L dgie da ). 38/Jsa 1300 a1l dac il 5all Wi (34028
s ghhall e ) ghall o]0 ASlew (block with perlite) culull ae cauisll
dadpfdlg0.333 dlase gl cdill 33 um asliy Al aage Al 4335 A Sach Caghall
S Ly cdagie day0. 038/J5a840 (gol—wiih dac gl ayln Ll (3/p281180 4l (disia
@Al Bl Lals (pe Baad) 4alsal hlas (el b 22d ) slil) jas o oY)
—43) <8l b minse 58 LS 20,40 (gslas 2ISY aal) A8l caneals o e S
i) Sua cJgaall xiage oo LS cullE ccmBlaanll oda aay il ladl 25 Mg (4
ol Ay gl «fly LS 1,964 )« fhaly 51S 3,868 (e I dnall JleaY)

%50 Lujis

\/ "Z-«..»_:;' -A ) B -A-' : )
Natural building 4/ D B < — A__,: Concrete 0.15m thick

stone 0.07m thick

INSIDE

Block with perlite

D I AR | .
Expanded OOl IR | 0.10 thick

Polystyrene sheets —1- - & .
insulation 0.07m -
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Plaster 0.02m thick

(www.foambymail.com) .(EPS) ¢y jiudsd) z1sll Jjlad §)90a (4-44) J<i

139



ot ms L g 30al) (Al el iy il A A)all Jlaal) (4-7) Jgas

(ecotect analysis) .l Uy alsa

MONTHLY HEATING/COOLING LOADS

Max Heating: 3.308 Kw at 09:00 on 24th February
Max Cooling: 3.399 Kw at 17:00 on 15th August

MONTH

HEATING COOLING TOTAL

(Kwh)  (Kwh)  (Kwh)

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Dec

460.356 1.499 461.856
483.132 1.716 484.848
279.103  0.810 279.912
121.305 3.896 125.200
18.253 45.898 64.150
0.878 0 0.878
1.616 11.787 13.403
1919 91.370 93.288
1.507 85.774 87.281
4.030 12.365 16.395
118.546  0.231 118.777
217.635  0.323 217.958

PER M?

11.404 1.707 13.110
rawll.2

dsa ol AT it g0 cllly ahad) 8 JeS anS ASLecs el (e Bk il cas

A€ 1,963 (e comiad) dhal) Jlaall b Al culSy ((4-45 I ) Gl £l

(4-8) Jsaall e s LS Ly %25 iy ol ofdaly LS 1,442 L) Gofdaly
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Concrete screed
0.025m thick

OUTSIDE
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Ribbed slab 0.25m
thick

Polystyrene Wl e e
insulation 0.05m R Y Vi
thick & B
-4 - s '
= A - E -
—r Plaster 0.02m
INSIDE thick

(ecotect analysis) .z tal) iiul) & adaka (4-45) J<a

e sy Upgd el (Al ) oty il AU Alall Jlaa¥) (4-8) Jsss

(ecotect analysis) .caiuwll g

MONTHLY HEATING/COOLING LOADS
Max Heating: 2.92 Kw at 12:00 on 20th January
Max Cooling: 2.54 Kw at 17:00 on 15th August
HEATING COOLING TOTAL

MONTH (Kwh)  (Kwh)  (Kwh)
Jan 342.06 1.50 343.56
Feb 369.71 1.72 371.42
Mar 205.68  0.81 206.49
Apr 89.36 1.82 91.18
May 12.71 32.87 45.58
Jun 0.88 0 0.88

Jul 1.62 4.01 5.62
Aug 1.92 69.27 71.19
Sep 1.51 68.00 69.51
Oct 2.95 7.89 10.83
Nov 79.58  0.23 79.82
Dec 146.02  0.32 146.35
TOTAL 1253.98 188.44 1442.42
PER M2 8.37 1.26 9.63
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INSIDE
B O = Timber flooring
Concrete screed ———— == F 0 o s aT U A 0.05m thick
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MONTH
Jan

Feb
Mar
Apr
May
Jun

Jul

Aug
Sep

Oct

Nov
Dec
TOTAL
PER M?

(ecotect analysis) .cilua Y

MONTHLY HEATING/COOLING LOADS
Max Heating: 2.91 Kw at 12:00 on 20th January
Max Cooling: 2.69 Kw at 17:00 on 15th August

HEATING COOLING TOTAL
(Kwh) (Kwh) (Kwh)

334.67 1.50 336.17
362.53 1.72 364.24
200.72  0.81 201.53
86.96 1.87 88.83
11.92 35.63 47.54
0.87 0 0.87
1.62 4.97 6.59
1.92 73.63 75.55
1.43 72.52 73.95
2.78 8.29 11.66
76.44 0.23 76.67
142.22  0.32 142.55

1224.07 202.09 1426.15

8.17 1.35 9.52
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EFFECT OF MODIFYING BUILDING MATERIALS
ON THE THERMAL LOADS

—&—floor materials' modify —#=ceiling materials' modify wall materials' modify
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Thermal Loads for the Traditional and Moderm

Designs
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Comparing the indooor temperature in the three models
with the outdoor temperature in winter
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Abstract

The thesis aims to assess the impact of adopting architectural design
strategies, building materials and techniques inspired by traditional
architecture in Palestine on the environmental and thermal performance of
single residential buildings, which represent the most widespread model of
residential buildings in rural areas in Palestine. Despite the high percentage
of energy consumption in residential buildings in Palestine, However,
measures of thermal performance and energy efficiency for buildings are not
sufficiently adopted, as most studies in the housing field focus on other
issues such as cost, economics, family size, and aesthetics rather than
climate-responsive solutions. In order to evaluate the thermal and
environmental performance in terms of achieving comfort and saving energy
consumed in construction, a methodology was adopted based on three
foundations; Field study, digital study and residents’ Questionnaire. Where
the observation and measurement tools were adopted to compare several
traditional and modern housing models during the hottest and coldest times
of 2020 in the study area, which is located within the central mountainous
region with a cold climate in winter and hot semi-humid summer. By
comparing the temperatures and relative humidity in each of the two
residential models, it was found that the traditional residential model was
superior to the modern model in terms of its proximity to achieving internal
thermal comfort for dwellers, especially during the hot period, as well as in
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terms of the stability of internal temperatures compared to the continuous

fluctuation of external temperatures.

To confirm the results of the field study, the ecotect simulation tool was used
to calculate the total heat loads consumed annually in a traditional and a
modern housing model. This difference in environmental performance is due
to a number of factors, including the layout of the house, the distribution of
spaces, as well as the building materials for walls, ceilings and floors, and
the internal height of the space. These factors were adopted to propose a
single residential model inspired by the traditional model, where a scheme
was prepared, inspired by the plans of traditional buildings in Palestine, so
that the plan is directed inward and not outward, and the external windows
are vertical instead of horizontal, as well as increasing the net height of the
internal spaces to be 3.3 meters, increasing the thickness of the walls and
ceiling after using thermal insulation in them and changing the material of
the hollow cement block to perlite block with better thermal properties, while
maintaining the use of Palestinian building stone in the facades. After
preparing the simulation for this model, it was found that the total energy
consumed in the proposed model decreased by 20% compared to the
traditional model, as well as the internal environment very was close to the

zone in which thermal comfort for the dwellers is achieved.



