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٢

 أ ًجرذان  ًمعذل سرشٌن  انيرٌا    دساست تأثٍش  كزنك تمت 

 نهيرٌا   نك بسبب صٌندة انسعت انحشاسٌرت ركهمن صاد معذل سشٌن  انيٌا   ً تقم 

بسربب صٌرندة    بضٌرندة معرذل سرشٌن  انيرٌا      ٌرضداد بٍنمرن   انمتذفق ؛

انسعت انتخضٌنٍت نهيٌا  انمتذفق ممن ٌؤدي إنى تقهٍم انفقذ انحشاسي عنذ افس انقٍمرت نمعرذل سرشٌن     

انيٌا 
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L            ًىزا ٌذل عهى أ

أفضم مسنحت نمسخن انيٌا  انشمسً انمسـطح  تحت انظشًف انمننخٍت نمذٌنت جـــذه ًانتً تعطً 

.           أدا  حشاسي ىً  أفضم

لاحظنن ااخفنض     معذل سشٌن  انيٌا  أمن عنذ دساست تأثٍش         

نك بسبب صٌندة انسعت ركهمن صاد معذل سشٌن  انيٌا  ً    

حصٌل ًنقذ أثبتـت اننتنئج أ  أفضم أدا  حشاسي نهمسخن ٌمكن ان.     انحشاسٌت نهيٌا  مع صٌندة 

           عهٍو عنذ أقـم قٍمت نمعـذل سشٌن  انيٌا 

Qusنك بسبب صٌندة انسعت انتخضٌنٍت نهيٌا  رً    معذل سشٌن  انيٌا  مع صٌندة    تضداد بضٌندة

عنذ افس انقٍمت نمعذل سشٌن  انيٌا    ممن ٌؤدي إنى تقهٍم انفقذ انحشاسي    انمتذفق مع صٌندة 

               ℃87.07 =Tfo,max
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   ًجذان  أ  دسجت حشاسة انسطح انمنص  1-2)

نك رانعندي، ً 

                  

Tfoانيٌا  انخنسج من انمسخن 

19.74 %

UtUlU l15% 

 Ut11%

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

 
      In this work, the thermal performance of a flat plate solar air heater 

with channel for the passage of air between the absorber plate and glass 

cover was studied. The study was performed by a computer program that 

was prepared by using Pascal language depending upon the solution of 

energy balance equations of the heater elements, assuming the 

temperature of the flowing air to be position dependent. Analytical 

formulas for temperatures of various components of the heater, heat loss 

coefficients and efficiency had been obtained. Influence of the design and 

operational parameters; such as, the length and width of the air heater 

were studied. 

       It was found that the temperature of the air heater increases with 

increase of both the length and width of the heater until specific values of 

these variables; then, the increase in the outlet air temperature becomes 

less dependent on the length and width of the heater. Therefore, the best 

area that gives the highest possible efficiency of the heater was found to 

be 6 m
2
 



      The effect of mass flow rate of air on the air heater's performance 

was also studied. To improve the heater performance, effect  of using 

different selective absorbers on the daily efficiency of the heater was 

also investigated. 

  Comparison between the heater performance with black painted and 

selective coated absorbers showed that, the Ni – Sn selective material 

improved the heater performance all year round. 

     This study confirmed that the solar air heaters, as an application of 

converting solar energy into heat, does not require complex technology 

in their manufacturing and maintenance. Thereon  it can be used for 

drying agricultural crops and heating  of buildings in cold areas of the 

world. 

 

 
SUMMARY  

 
 

 

      In this thesis, literature review, basic ideas and detailed heat transfer 

mechanisms for solar air heaters ware investigated. A transient 

mathematical model was proposed for a flat plate-single pass solar air 

heater with double glass covers. This model was based on an analytical 

solution of the energy balance equations for various elements of the 

heater. the flowing air temperature was assumed to vary only in the flow 

direction. The thermal performance of the heater was investigated by 

computer simulation using the climatic conditions of Jeddah (lat. 21  42' 

N, long. 39  11' E), Saudi Arabia. Effects of solar radiation intensity I(t), 

mass flow rate of the flowing air (   ) and the length (L) and width (b) of 



the (absorber plat) on the flowing air outlet temperature (Tfo) and the 

heater instantaneous (ηins) and daily (ηd) efficiencies ware studied. To 

improve the heater performance, effect of using selectively coated 

absorber plates (which have high absorbitivity for solar  radiation and 

very low emissivity for thermal radiation) on the heater performance was 

also investigated. To validate the proposed mathematical model the 

simulated results ware compared with the measurements that had been 

performed for the heater with a black painted absorber under Tanta, lat. 

30 47' N (Egypt), weather conditions and also with other data presented 

in the literature for single pass solar air heaters. It was found that the 

proposed model is able to predict the daily efficiency of the heater 

accurately with a relative percentage error of about 10%. The proposed 

model was also used for predicting the annual performance of the heater. 

It was inferred that the annual average of ηd  with a nickel-tin selectively 

coated absorber was higher than that with a black painted absorber by 

32%.  

 

 


