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ABSTRACT

The courtyard occupied a great importance in the architectural
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 especially 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 calculations 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.

Keywords: courtyard occupied, Shadow Angle, Azimuth, Altitude.
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) Al ol 4 o(Length/Hight) aels)) ) oLsdl o b 4s ((Hight)
.(Width/Hight)

13an gl Cullled
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JSU A QI Aly ol Gl (5) A e (HSA) L) Jall dg)y dad les

1Y) Al alasinly oLl has e Jlaa

HSA AB=HSA+180  ..coooovcrrrrr. (20)
HSA BC=HSA+270  wccoomrrrr, (21)
HSA CD=HSA oo (22)
HSA DA=HSA+90 oo (23)

AB sl 2aY) Q) gl :HSA_AB o ¢us

BC lasll aasy) Juy 44 :HSA BC

.CD _lall 4aaY) Qb a4y :HSA_CD

DA sl aay) Q) 44 :HSA DA

g ledll M A () dyedd (SANG) dighys (HSA) Lshy o d5)laall Sy ey 2755
L(10) J<ally (6) JSall (e WS lidl) Jals aDIA o (gesnidl

o
- o
360>HSA>360-SANG 8 % 0<HSA<SANG
HSA=360-SANG I <
< & HQA=QANG
270<HSA<360-SANG L I
90>HSA>SANG
HSA=270 J HSA=90
SANG SANG
SANG SANG
HSA=270 (‘
HSA=90
270>HSA>180+SANG o o 90<HSA<180-SANG
X S HSA=180-SANG
HSA=180+SANG <I,I: <'£
180<HSA<180+SANG L T 1R0>HSA>1R0-SANG

(HSA) L1 JIall Auly dad croen Acaadtl) A2 3500 ol (10) JSa

13V A ol Wl GGl ddad Jla dagies alge dant elld aay

Aol el b oLl oS dls Joka :SL
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SLS =
Cos(180— HSA)

LS=— Li
Sin(180 - HSA)
(e sl dsls s Jl) jaedad e ol Joha :SLS pf cua
bl Joha Ly Lolidll e :WI
S Gyt Jall Ak (s o SL ae SLS d35laa g
S Gl I pge Canen g Ausadiall cilalisall el Doglladl) slaY) IS Cileen
el Zpajly haadl e duediad) claluall pues Gl
=ty deal) Glaa QIS5 (6) A oty oLl Hilaal) cesedll g ety 505 Glasa

1Y) A aladials (Ll Ghas e las S

IDV = IDN x Cos(HSA) x Cos(AL) X A ...ccovvvennnne. (27)
HE| TN
(L) an) (gagenll mhaull eledy) dasl) :IDV
() laa) sasand) phacdl] disadial) dalsdl) 1A
(sldl) ylan) Gasend) sdacdl A1 JLal) 4ly :HSA
V) A ot oLl daia Y e let) deall Gl

IDH = IDN X SINn(AL) X A oo (28)

(L) Loal) ) mhandl el Jeall (IDH o
(L) daa) Y mlad] dsadidl) dalisdl :A
kel el 33l [9-4] dabadl Qluadl clilee ala
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(3) s

IDNB

(4) Jsaad!
IDND

IDN_Floor

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
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:(The Courtyard Simulation) dwdlall e slal) slas =5
o sl 03 daaly dinialy sllll Ghas o Gamadl) LadY) aijgi slaa Gl g
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(Calculation of the Efficiency for Specific Day)
a3 (1) ISl & maagall labaiall 8 menge LS Jacsgll oLl 50US Gl 2 Lgiiidayg
(1) Jsaall Tagy o) 138 & Caliaial (8 (e Ba3me A3l e bl o slaieY)
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(Width/Length) el i

:Baagl) cilullad

o3 (paca Al Cillal) e 23 lllin Lgllasls ariid) asty Al il e S
O B ALY e gyan gl (1) dsaadl e Talaie) zalind) Jals laagaas 2y sassl
O ol aalgll el (End Hour) Lealess (Start Hour) slalls sl cile Ll dsu
Lsss o Liaa
sl I (SS) gyl delis (SR) Gl (3558 Aol ypaas
) sasgll alatials diuca)ly sldl) s e las JSI dsedial) clabiall Glaa
Al sangl) aladiols ainin s bl Ghas e las IS e ledY) deall Gloa
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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

<‘-I_

| SR= Start hour, SS= End hour |

v

| Compute sunny area for each side of courtyard & floor |

v

| Compute the IDN for each side of courtyard & floor |

o\ Y[
£ ()
« )

Summer =1 Winter =0
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

L=L+1

>

"

L1=L1+1 |« L:15 *

Compute winter efficiency, summer
efficiency and annual efficiency

v

| Display the efficiency table |

2l 3ol Clas Baagl bt Jaladall (11) J<a
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Jaall goanag ¢9) 4Bl (e lgslon ping Gurail) 86l 2 Gaatng gl 5L Cla
(12) 3Dl e canenly (g5l iyl BeUS c2lad bl e ledY)
Jall gganag ¢(13) LB (e omaty Joallanl) 8L 2 aialllg daiaall 5 LN Glsa
(16) ZDad) (o sy sl il are 56l lana il eles!
A(5) a8 e LS i fy oldl) has e laa JST el ais Joan tlgalal

(5) Jsaad

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

WALLS

SUNNY
%

WINTER
LOAD

SUMMER
LOAD ANNUAL

AB

15.65

1921.83

5870.21 58.39

BC

0.75

5.51

798.57 64.67

CD

6.37

466.64

2235.93 62.61

DA

24.34

3467.12

5028.76 65.80

FLOOR

0.05

5.98

1881.32 58.77

AUl (e g A0l (mpal HLERY) 138 iy :(QUIL) sUaill e zg )8l

selalingy) -7

alaal) Blall L deadiiaal) 2l anants aladiud L Usil
Ngie Juad) ladls Alae eV il ehal alaill aasiil (K
Agie Jemi) e alal) sl g Aplanall byl 3 Lgle Jguy platll il
Omaadiall yie Glwlall exdiee 8 e il ae Jelail) g
2 Ly Grese oLl JA1s esadl ail Banliie 401Ka) g nalad) il oLl 5lSlas
LWl gl agall (pe TS pUaill (e wiinall o g Lea ol
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