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Effect of the Geometry of the Roof on the efficiency of Thermal  

Performance (The city of Baghdad Case Study)           

Jamal Abed Al Wahid Jassim Al- Sudany

Lecturer

           Institute of Applied Arts - Foundation of Technical Education  
 

Abstract   

    Many studies have focused on efficiency placed climate of buildings by controlling a forms, but 

it did not address the geometry of the roof in particular led to the emergence of the research 

problem in the lack of clarity in the role of the geometry of the roof influence the efficiency of the 

thermal performance of buildings with the roof exposed to solar radiation.    

 This research aims to evaluate the thermal performance of a geometric form of the roof in the 

hot, dry, Iraq, as well as to resolve some aspects of the debate about the efficiency of the thermal 

performance of the roof. The research was based on the premise that: affect the geometry of the 

roof in the heat exchange in different angles of incidence of solar radiation in the buildings in Iraq.  

   To achieve the aim of research, support search comparative analytical approach for a number of 

case studies has been building model default to deport 10m x 10m x 3m, and make detailed 

calculations of the heat gain of a variable quantity of major solar radiation affecting the ceiling 

(pitch, gable, dome) and compare it with the ceiling level most common in Iraq, and compare those 

results with a computer energy simulation programs (Ecotect).    

   The results of the research that there is a shortage of energy transmitted to the vaulted roof ceiling 

level comparing with up to 11.036%, while the pitched roof there is an increase in energy transition 

up to 10.490%, while the gable roof is the highest increase up to 13.756%, the research found a 

simple curves to help designers to determine the acquisition warming of the roof in its various 

forms.

 

ahmed louay
Typewritten Text

ahmed louay
Typewritten Text
169



1

[1]  

[2]

 

2            

21

22

 
3 

31

Hot and dry 

climate

ahmed louay
Typewritten Text
170



 49-27

22

 

[3]

32

[4]

321

 [5]

322

 [6]

323

 [7] 

 
33       

       

ahmed louay
Typewritten Text
171



]811 [

 

 

  

1

 

 

 

 

 

 33.3044.40

Sun Altitude 

2471

Direct Radiation         

Diffuse Radiation      

 

  U-value    

Rso

1][

 

ahmed louay
Typewritten Text
172



4

41

Simulation Model

Ecotect 12

 

33.30

44.40

 10x

10   3 

 

      

       

 o
30

 o
40

  

 

 

 

Solar Drum13

2
 

 

 

3

Auto cad

1252

              

 

 

 

 

 

 

 

 

 

 

 

 

ahmed louay
Typewritten Text
173



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1][ 

 

 
 

 

 

w/m2

 المعرض  مسقط المساحة
m) الشمسي  للإشعاع

2
 )

  العمودي المباشر الإشعاع
w/m2 IDN 

المنتشر  شعاع الإ
   w/m2  Id 

  المعرضة  مجموع الطاقة
 IDN  + Id (w)للسطح المائل 

6 o12 4476 33443450 6794 

7 o24 299 91.627388.4 9775 37163.4 

8 o36 559 105 5869514145 72840 

9 o50 667 114 76038 17020 93058 

10 o62 745 116 86420 18975 105395 

11 o72 780 11388140 19320 107460 

12 o82 802 106.485332.8 21160 106492.8 

1 o72 790 74.4 58776 20815 79591 

2 o62 775 6147275 19895 67170 

3 o50 755 37.6 28388 18930 47318 

4 o36 642 138346 16215 24561 

5 o24 512 --------------14145 14145 

6 o12 334 ------- ------- 9315 9315 

 o5 97 --------------2760 2760  مساءا7

            o30 774063.2

 

2o30
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w/m2

  

   m2

  

  w/m2 IDN

  

   w/m2     Id   

  

   w IDN  + Id            

6 o12 4447.227 2175.8685356.26 7532.128 

7 o24 299 55.02317753.149 15176.07 32929.22 

8 o36 559 62.549 38480.61 21960.666 60441.28 

9 o50 667 69.568 51869.038 26424.216 78293.25 

10 o62 745 75.587 63350.731 29459.43 92810.16 

11 o72 780 76.45167569.297 29995.056 97564.35 

12 o82 802 78.02371072.332 32851.728 103924.1 

1 o72 790 76.451 68435.57 32316.102 100751.7 

2 o62 775 74.23364852.417 30887.766 95740.18 

3 o50 755 69.568 58712.33 28923.804 87636.13 

4 o36 642 62.54844193.547 25174.422 69367.97 

5 o24 512 45.51530140.15 21960.666 52100.82 

6 o12 334 46.773 16371.89614461.902 30833.8 

 o5 97 42.0504169.3084285.0 8454.308  مساءا7

                              918379.3

3( 

 

4

 
    

7532.128 4999.2 6794 3914.811 6 

32929.22 25267.8 37163.4 20661.425 7 

60441.28 46513.32 72840 45157.195 8 

78293.25 65351.52 93058 65895.164 9 

92810.16 80713.6 105395 82279.595 10 

97564.35 89529.12 107460 90982.408 11 

103924.1 95815.36 106492.8 97819.499 12 

100751.7 91673.04 79591 93233.465 1 

95740.18 84088.32 67170 85728.438 2 

87636.13 73466.08 47318 74036.355 3 

69367.97 53395.44 24561 51835.813 4 

52100.82 41197.12 14145 33124.915 5 

30833.8 24473.04 9315 15044.25 6 

8454.308 6627.36 2760 3245.41 7 

918379.3 783110.3 774063.2 762958.743  

 
5

 
    

9621.183 7504.69 10478 4405.941 8 

30837.919 23780.84 35114.4 17395.838 9 

39122.042 29302.4 43690 25027.87 10 

43393.776 34581.12 52701 32330.948 11 

53132.975 38687.68 59320.6 37773.991 12 

52298.823 38730.72 19423.2 36215.585 1 

43951.859 31576.32 14145 27116.944 2 

40886.336 30894.32 12995 23920.543 3 

22518.385 16373.76 7935 10442.422 4 

6677.811 5075.04 2415 2701.374 5 

342441.109 256506.89 258217.2 217331.456 
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U-value=1.883 

w/m
2 o

C

  

4]1[

6834

 

teo = tao + Rso (a I - EIL)…..…..(1)                   

 teo=oC

=  tao            oC

 = Rso         m2KW-1

= a Iw/m2   

EIL = 

Q/A = U (teo - tei)…..…... (2)                     

   Q/A =w/m2

           U =w/m2 oC

         teo = 

        tei =

 

Microsoft Excel
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   6w/m2

 
    

14.788  16.427 17.203 11.100 6 

17.353 28.063 30.132 20.324 7 

20.131 30.914 45.320 33.811 8 

21.933 37.944 53.927 45.237 9 

23.399 43.676 59.179 54.261 10 

23.879 46.466 60.059 59.055 11 

24.521 49.311 59.646 62.821 12 

24.201 47.766 48.194 60.295 1 

23.695 44.935 42.906 56.161 2 

22.876 40.972 34.455 49.721 3 

21.032 33.482 24.767 37.494 4 

19.288 28.930 20.332 27.188 5 

17.141 22.690 18.276 17.230 6 

14.881 16.030 15.486 10.731 7 

 
7w/m2 

    

10.544  14.209  11.054  20.487  8 

13.171  6.314  2.562 11.457  9 

12.056  3.635  7.308 6.133  10 

11.616  1.075  12.295 1.038  11 

10.170  0.917 15.958 2.759 12 

10.282  0.937 6.112  1.671 1 

11.406  2.532  9.043  4.675  2 

11.819  2.863  9.679  6.905  3 

14.294  9.907  12.479  16.308  4 

16.424  15.388  14.981  21.709  5 

 

8 

  

  w/m2ww

10038.9593895.98.418841.8

11537.8484352.522.571295.665

131.234.4304517.3335.399708.348

167.84220.6503465.9312.6932130.418
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 (شمال، شرق وغرب، جنوب إلى 

)مع إجراء تغيير في زاوية ميل السقف 
o
305

 o
4

o
65

 

o
809

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3

12.00 

 

 

 

3  

 

 o30 5 o4 o65 o80 

الشمال 
 1698.540 2720.325 3527.043 3758.994سقف مائل 

 1762.861 2823.333 3660.597 3901.333سقف جملون 

الشرق والغرب 
 2703.838 2967.627 3824.941 4352.520سقف مائل 

 3193.287 3738.482 4517.333 5140.413سقف جملون 

الجنوب 
 3821.724 4805.907 4946.045 4952.867سقف مائل 

 3966.438 4987.888 5133.332 5841.378سقف جملون 

 

9 ][
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Auto cad

4

Rso

w/m
2

w/m
2
 oC

20.6501.883

34.4303.170

37.8483.451

38.9593.552
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