Yevo (1)asd(Y) alaad cludal Il g bl o slel Gpadl ) Alae

Goalad) aladiuly ol USH JidY) avaall

e 2o @hgaslle A Cladu il ae il ae il ) ae
Glualy s Slwladl o sle LIS il g iSIY) s LIS
oo sall naln
Yooo/o/a i) Jgld f Yort/a/o : day) i gt
ABSTRACT

The courtyard occupied a great importance in the architectura
constructions in olden times and recently, especially in the Arab and Islamic
architecture, due to their large atmospheric benefits. In addition to the
beauty which they add to these constructions especialy in the hot and dry
regions nevertheless, the sun has its large effects, +ve and —ve onto the
atmosphere of these courtyards and then onto these constructions, and that
obligates the architect to do a very complicated calculations and to keep on
recalculating to determine these effects, and then to take into account in his
design in order to reach the best design. For this reason, it is to be necessary
to obtain a mechanical procedure, which enables the designer (the architect)
to get the inclusion of these caculations quickly and precisely in order to
save the effort, time and expense.

The system, which has been built, achieved these calculations
quickly and precisely. This system includes a group of units which belong to
a main menu to enable the user using it easily in order to obtain its
calculation without a need for a perfect knowledge about (using) computer.
Baghdad City has been selected as a pattern of geographical site in which
the courtyard is Situated.
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HSA=180+SANG ) g HSA=180-SANG
180<HSA<180+SANG é T 180>HSA>180-SANG

(HSA) duss) Jlal) 459 ) el coen Aneadl) dasl) 35 olad () 4) S

V) A alasialy Ulel (SN Ak Qb Ja gias o g a3 clld ey

Aclul) el é olall (€50 Jla Jk iSL
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(Altitude) puest gl ) 49 5:AL s el gl HI
Gy 43 yon aaf e ol bl G f e p el oS 1) ddais Jla IS L sl
Dol ddla s el By i e 0S50 OB e lad Jieg 3 (SLS) sl phie sk
((HSA) das e 1adie) ¥l @lall sas) (e ey s i)

Wi

SO | ( 25)
Cos(180 - HSA)

Ss=— ©6)
Sn(180- HA

HE asd dala s JBY e s e bl J5h iSLS 1 Gua
sldll Jehatlily Loldl (e (W
LSO Ol Ak e w SL pe SLS & )l o
SO G 5 I e s Al clalisal Gluaad & gl 2l S Gl
el A 5 o) paad) o Ausedial) clalid) apen Gilia
el Jasll Clua QIS5 (1) A8l alasinly oLl jild) asedl) & L) 505 Clusa
PASY) A aladiily el ) jas (e Jlaa JS

IDV = IDN x Cos(HSA) X CoS(AL) X A ..oeeeveeinee (27)
N It
(Ll ) (53 5endl mlandl elei) Jaal) :[IDV
(sl Jan) (53 sanll lanadl dusaiial) dalidl) A
(sl an) (g2 send mdanll 4@ ) 449 5 tHSA
A A Aoty bl A Y eledY) deall Clus

IDH =IDN X SIN(AL) X A coeeeeee e (28)

(el Ay ) Y ol _elasy) Jead (IDH 1o caa
(el Ay ) Y dandl dsaliall dalusdd) TA
Ol cilela dad [4-£] 48l cloal) clilee alas
(7) Jsandl et 5 ldl) o pa e Jan IS dsadial) clalidl) afty J s Ileal 3
(£) Jsanll catism i el () o (o Jan IS oladY) aal) o 05 Jsan
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(%) Jsaad

IDNB

(£) Jsal
IDND

IDN_Hoor

Total

0.00

0.55

0.00

1.02

0.00

65.62

0.00

96.57

0.00

204.64

0.00

258.49

0.00

386.42

0.00

431.00

0.00

414.57

167.43

587.35

0.00

286.71

344.50

710.45

0.00

147.25

493.81

788.84

0.00

1.85

623.51

815.73

142.90

0.00

488.87

788.84

280.42

0.00

335.92

710.45

405.09

0.00

160.51

587.35

399.70

0.00

0.00

431.00

212.94

0.00

0.00

258.49

68.95

0.00

0.00

96.57

0.59

0.00

0.00

1.02

1510.59

1507.61

' YY

2614.55
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(The Courtyard Simulation) il e ¢Udl) sslas -¢
Alall o3n LpaaY 5 atn S5 el (o jan o Gpadl) 2231 o) 5 88l (3l 1lgiada
sl J<G Jledaly sas gl) oda o g 3 (i jal) 13gd Bas ol oda oLy 0 i Ay jlenall Lalill (1
Al Bl ge Siiad 5 8lal (eadd Led 55 ) Ghbiall 4 laa s
AL 3ol cDlaad alie g Lo cAAL e san sl ol allai 1lellay)
o8 ey Jsaa (e b Al 5 dusadial) Ghliall 48 daim g sldll U< au ) ileal 3
8 Ledbn iy 5 catpm oLl ) jaa e Jaa IS0 e lal) Jeall g Asadiall cilalisd)
sl Jlatl sae e Talaiel 8 jaall oLl a8 ge puyl danys LS cdilll 3as
-2 L8 3eliS ilua -1

(Calculation of the Efficiency for Specific Day)
fa Y (1)) JSal b el labidl) 8 mge LS angl) oLl i€ Ol tlgiida g
() ol Gy Jlall 138 3 cpapealiaia) (8 (e 530m0 il (0 o e slieY)
«(Rotate Angle) Lall o) 550 455 a5 codanadl o e s 5l o2a Ll 1lelay)
iy ((Length/Height) 4l ) ) cldll Jsh duss « (Height) el gl
(Width/Length) sl ala

baa gl cillled

22 (s ) Ll e d3e il Lllaal axdied) o6 A ULl e i
a8l AN e s5ms 35 (V) Jsaall e Talael el Ja)a laaas 2y sas 4l
s sl all (End Hour) Wl s (Start Hour) s sl s sa L cale L) g 430)
Lsid f Lha oS
o) AN (SY) iy all Aoy (SR) Lol (3558 Aol yaas
Al sas o) lasiuly 4t 5 sl (s e s IS0 dediall claliall Clua
A 3o gl Hasiuly g f 5 s Ll ol jaa e aa JSI e ladY) Jaall Gl
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£

Enter Rotation angle, Hight, The rate of length to
the hight, The rate of width to length

v

| Determine the summer & winter day from year |

L1=1

»
>,

| SR= Start hour, SS= End hour |

v
| Compute sunny area for each side of courtyard & floor |
| Compute the IDN for each side of courtyard & floor |
L=SR
Summer =1 /\ Winter =0
=]
v ® v
Compute the shady area for each Sum the sunny area for each side of
side of courtyard & floor courtyard & floor
v v
Sum the shady area for each side of Sum the IDN for each side of
courtyard & floor courtyard & floor
Sum the IDN for each side of
courtyard & floor

L1=L1+] |« L:15 > +

Compute winter efficiency, summer
efficiency and annual efficiency

v

| Display the efficiency table |

oLl 5oLS il 32n 51 Hed¥) alasall (V1) JSl
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Jeall & ganas (1) A o lebn Sy Gupadiil) 3oL 7 ol 4y Gl 36 LY Qs
(OY) A (e canany (5 528l m el 5ol (L bl e las)

deall & 5 anay (V) Al o uuaty Jollail) 36l 1 panali g Apdnall 3oLl Glua
(1) B e ey isall iaadl aie 3eliS s clisa alal elady]

(0) Jsoall (G e LS Lt f 5 oLl ol pan (e Jan JSI oS oy Jsaa lea) J3)
(°) Jsanll

THE ANNUAL EFFICIENCY OF THE WALLS
ROTATE ANGLE = 60.0 THE LATITUD = 33
THE HIGHT =1.0 LENDTH/HIGHT= 0.6

WIDTH/LENGTH = 1.0

SUNNY WINTER . . SUMMER

WALLS | = op LOAD LOAD
AB 1565 | 192183 5870.21
BC 0.75 551 798,57
oD 6.37 766,64 223593
DA 2434 | 346712 5028.76

FLOOR | 005 5.98 188132

AU (e g AN il s 13 aadiey s ((QUIE) sl (e 5 A0

relalisngy) -V

Alenl) Blall 8 Aol slal1 ead 5 alaanudl Q5 Gl

Leie Qo) a5 Ailie VAl il o ol ja) alail aadied Ka

Leie JemdV) ge ol Jlis a5 Ay slemall il ) 8 Lgle Jgny oUail) il
Opanadiall e el eadie J8 (e ol g Jaleill A e

s s L oLl JA13 sal) o) 5aalie AlS) iy dad) J31s oLl 3lSlas
W5 8 5 agal (e | S Uil (e il e by Laa <Ll
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NVAAA ooty e ol i€l daalad] cdy lenall il acd ¢ Hiuale

] i) BeliS A (claslall) Al clallaal) ' (Jaea Jiie caaae (V)
Lonalall 4 lenall 4 wudigh sud ¢ yfiale Al (plid ddangl) e Ll
N4 daa ol il
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