
The Maximum and Minimum Temperature on May and June: )4.1( 

  

Khartoum Kosti Date 
Max41- min25 Max 41- min 26  1/5 

42-25 41- 27 2/5 
39-25 40-27 3/5 
41-26 39- 26 4/5 
39-27 40-27 5/5 
40-25 41- 25 6/5 
41-27 41-26 7/5 
41-26 40-27 8/5 
41-26 41-23 9/5 
41-25 42-24 10/5 
42-26 40-25 11/5 
42-24 41-29 12/5 
41-26 41-26 13/5 
41-25 40-23 14/5 
42-26 41-27 15/5 
41- 27 40-28 16/5 
40-27 41-23 17/5 
39- 26 42-24 18/5 
40-27 41-26 19/5 
41- 25 41-25 20/5 
41-26 42-26 21/5 
40-27 42-24 22/5 
41-23 42-25 23/5 
42-24 39-25 24/5 
41- 27 41-26 25/5 
40-27 39-27 26/5 
39- 26 40-25 27/5 
40-27 41-27 28/5 
41- 25 41-26 29/5 
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                           Appendix (4.2) Percentage of Daily Range
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Appendix (4.3) Thermal Conductivity of Different Sections  

  

     

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

k = {W /  m K}  Material 

0.77  (block brick)  

0.75  (Face brick)  

1.72  (Concrete)  

1.39  (Tiles)  

1.80 (Stone)  

0.72  (Cement plaster)  

0.80  (Gypsum plaster)  

1.71 Concrete 



Appendix (4.4) HEAT AND MOSITURE TRASFER THROUGH BUIDING ENVELOPE 

º F2Transfer Cofficients h,Btu.ft  -Surface Heat  

�emissivity  urfaceS  

0.20                                                                                0.90              

Indoor surface                                       urfaceIndoor s  

          Fº 10sa =T∆ Outdoor surface                   ºF 10sa =T∆   rection of heat flow D  

Fº =1saT∆  Summer    Winter                               Fº = 1saT∆    Summer    Winter                                  Description 

            Forced Convection

                                                  1.44        1.43         2.16                                 1.46          2.11         2.21                           30 fpm�  

50fpm                               2.37          2.27              2.32                               1.62              1.59          1.60                                     

660 fpm( 7.5 mph)                                                                      4.44                                                                                             

1320 fpm( 15 mph )                                                                    7.08                                                                                                

  

Free Convection                                                                                                                                                                    

Horizontal  Surface    Upward                 1.36        1.27                   1.17                                       0.62      0.60       0.44   

                                                     1.03                                                                                    Downward     urfaceHorizontal  S 

Note :Assume space temperature Tr=Trad : here Trad indicates the mean radiant temperature of the surroundings  

  

                                                                                                        

 

   

  

                                                                                         

                             



Appendix (4.5) CLTD Correction For Latitude Month Applied to Walls and Roofs,Noth Latitudes  

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



Appendix (4.6) (A) 

Cooling Load Temperature Differences for Calculating Cooling from Sunlit Walls 

 

  

 



Appendix (4.6) (B)  

Cooling Heating Load Calculation Manual 

Wall Construction Group Description  

 



  Appendix (4.6) (C)  

  

  

  

  



Appendix (4.6) (D)  

Cooling Load Temperature Differences for Calculating Cooling from Flat Roofs  

  

  

 

 

 



Appendix (4.6) (E)  

Cooling Load Temperature Differences (CLTD) for Conduction through Glass 
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Appendix (4.7) Overall Coefficients of Heat Transmission ( U- Factor) or Windows  and 
F)2.Skylights ,Btu/ (hr.ft 

Flat glass                                                                                                                   
.K                                     2U.W/m                        

Summer                            Winter                                                                                                
Single glass                                             5.9                                    6.2  

Double glass, 6-mmair space                       3.5                                     3.3     

13- mm air space                                     3.2                                       2.8  

Triple glass 6-mmair space                        2.5                                        2.2   

      13- mm air space                              2.2                                       1.8 

          Storm windowns,25 to 100 mm air space        2.8                                             2.3       

2007 ASHRAE Handbook – HVAC Applications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix (4.8)  

SHADING COEFFICNTS FOR GLASS WITHOUT OR WITH INTERIOR SHADING 
DEVICES 

With Interior Shading  
Venetian Blind                               Roller Shades   

 Opaque                   Translucent                                                                               Nominal                  
Thickness, in            Without                                                        

     ightLight     Lark      Dight   Ledium          M                    Shading              (Each light  )                  Type of Glazing    
  

Single glass                                                                                                                                     
              Clear                          1/4                0.94                   0.74                0.67           0.81              0.39                  0.44  
               Heat absorbing         1/4                   0.69               0.57                 0.53            0.45           0.30                    0.36  

Double glass                                                                                                                                  
                    

Clear                   1/4                  0.82           0.62                  0.58              0.71                 0.35               0.40         
 0.30            0.22               0.40                   0.36        0.55           0.39              1/4                    Heat absorbing                        



Appendix (4.9) 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Appendix (4.10)  

Cooing Load Factors for Glass with Interior Shading, North Latitudes (All Room Constructions) 

  

Reprinted with Permission from the 2008ASHRAE Hand book- F Fundamental  



Rates of Heat Gain from Occupants of Conditioned Spaces Appendix (4.11)  
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4.12) Typical Diversity Factors for Occupants in Large Buildings( Appendix   

Diversity Factor( DF )  Application   

Lighting  People  

0.85-0.70 0.90-0.70 General offices 

0.50-0.30 0.60-0.40  Apartment-Hotel 

1.00-0.90 0.80-0.90  Retail 

0.90-0.80 0.85-0.95 Factories 

Source : Adapted from  McQuistion , F.and  Spitier , J(1992) 



2011 ASHRAE Handbook- HAVC Application  

4.13) the Intensity of the Lighting in Large Building( Appendix  
  

(watt/m²)  light intensity  
  

Application Type  

60 offices  
45 Factories  
40 Classroom، University  
20 Theater, hotels, apartments  
17 Restaurant  
15 Hospital- 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



4.14) ASHRAE Psychrometric Chart No. (Appendix  
Normal Temperature Barometric  Perssure:29.21 Inches of  Summary  

Copyright 1992 American Society of  Heating , Refrigeration and  Air  –Conditioning  Engineers, Inc.   
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4.15) Air Changes Per Hour in Large Building(  Appendix  
  

Air Changes Per Hour (ACH)  Application  
6-10 Theater, cinema  
3-4 Libraries 
4-6  General offices  
4-6  Laboratory  
6 Kitchens 
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Typical Heat Gain Rates for Several Kinds of Equipment: )16.4(   Appendix  

Efficiency %  Usage 
Factor (FU)  

Heat Gain      Equipment  
W Btu/h 

0.67   100- 200 340-680 Refrigerator  
0.77   50 -200 170- 680 Personal 

computer  
0.77   10-30  34-100 Impact Printer  
0.89   150 510 Laser Printer   
0.85   150-300 500-1000 Copier 
0.88   1500 -  Coffee maker  
50-70        Fan 

  

  

  

  

  

  

  

  

  

  

  

  

  

  


