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  تسخين المسابح بالطاقة الشمسية في البيئة الصحراوية
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 
 
 



 
 

אאאאאKKKאאא
 
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 
 

  

  

  

  
  
  
  
  
  
  
  
  
  

 

אאW 
אאאאא
אאאאא
אא

Kאאאאא
אאאאאKאאאא

אאאאאW 
אאW אאאאאאא

אאאא
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درجة حرارة رطبة ساب حراري عن طريق الحمل والتبخير اآتساب حراري جزئية اآتساب حراريرجة حرارة جافة

النطاق المرغوب لدرجة حرارة 
الماء

אF٢Eאאאאאאאא 



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٦١

אאאא
אK 

אאW אאאאא
אאאאאאK 

אאW אאאא
אאK 

אאאWאאאW 
אאW אאא

אאא
אאאא
אא،א
אאא

אאאאא
אא
אאאא

אK 
אאWאאאא

אאא
אא،

אא
אK 

אאWאאאא
אא



 
 

אאאאאKKKאאא
 

  
 

  
 

٦٢

א،אאאאא
אK 

אאW 
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אאאאאKKKאאא
 

  
 

  
 

٦٤

אאא
אא

אאאKאאא
אאאKאאא

אאאK 

אאאאאאא
אאאאאאאא

אאאאK 

אאא٥٠ J١٠٠٪
אא٥٠٪א،

אאאאאא
אK٥٠٪א١٢

אאאאא
٨}٠٢אא

אK
אאא

אאאא
א،אא

אא،אא
אאאאא

אKאF٤،٥EאאאK
אאא٤٥°אאא 

١٥אK 



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٦٥

 

 

 

 
F٤Eאא،אאא 

אא 
 

א،א
אאאא
אאא

אאאאאF٦Eא
K]١١[°٢٤אא 



 
 

אאאאאKKKאאא
 
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F٥Eאא 
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الساعة
 

F٦Eאאאא24 Jא 

ت
وا

  ٢م/



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٦٧

אאW 
אאאאW 

 JאW 
אאאFThermocouplesEאא

א،אאאאאאאא
אKאאאF٧E

W 
١K אF - COR, type LI2004SPerineometer model LIE

אאK 
٢K אאFA Met  One  anemometer; type 014A-

UE 
٣K   א א  א אא א  FVAISALA type 

HMP35CKE 
 JאאW 

אאFCR10KEאאאא
١٥א٣٠٢٤KאF٧E

אאאאאאאא
K 

 JW 
אאאFPC208E

אאFCR10Eאא
א 

אאאאK 



 
 

אאאאאKKKאאא
 

  
 

  
 

٦٨



F٧Eאאאאאא 
א 

 

אW 
 JאאאאW 

אאאאאאאאא
אאאF٨Eאא

אאאאאאאK
אאאא٥}١٢א

אאאאאK
אאאאאאאאK

אאאאאאK 
 



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٦٩


F٨Eאאאאאאאאאאא

אאא 

אאאאא
אאאאאאKאא

אאאאKאאאא



 
 

אאאאאKKKאאא
 

  
 

  
 

٧٠

אאאאאאא
אאאK

אאאאא
٧אKאאאא

אאאאא
אאאאא٢٤

אא٢٧K 
אאאאאאא

א،א
K

אאK  

 JאאאאW 
אF٩Eאאאאאאא

אאK
אאא،אאא

אא،אאאא
אאאאאא،אאאאא

אKאאאאאא
Kאאאאאא،

אאאאאא
אK 

אאאאאא
אאK



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٧١

אאאאא
אאאא

אאאאK 

אאאא
אאאאאאא

אאאאא٤אK 

אאאא
אאאאאKא

אאאאאKאא
אאאאKאאא

אאאאאאאא
אאאאאאאא

אאאאאKאא
אאא

אאאאאאאאא
אאאא،אאאא

אאאאאא
אאאאאא
אאאא
אאאאאא

]١٢[K 



 
 

אאאאאKKKאאא
 

  
 

  
 

٧٢


F٩WEאאאאאאאא

אא 



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٧٣

אאאאאאאא
٥٠٪אאאאא

אאאאאאאא
אאאאא
אאאאאאאא

אאאK 

 JאאאאW 
אאאאאא
אא،אאאאא

אאKאא
אאא
אאאאאא 

]٤[K 

אאאא
אאא

א٤[א[W 
ZCCFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK٣E 

W 
ZאאFאE ZאF٢E 
ZאFאL٢E Zא 

אאאא٧٣٢٤אL٢ 
אאא٢٥١١٢א



 
 

אאאאאKKKאאא
 

  
 

  
 

٧٤

א،אא٢٤٠אK
אאאא٥א١٢٧٥٧אK

אאאאאא
٢٠אאאאא،א

אאא٥٢٥٥١
K 

אאאאא١٥٠٠٠
אאאא٦אK 

אאאאאא
אאאאאא

אאאאKאא
אאאK 

،אאאאאא
אאאK 

 
אאאאאאאא

אאK 



 
 

١٤٢٦F٢٠٠٥Eאאאאאאא–אאא
 
 

 

  
 

٧٥

אאW 
1. Kut, D. , Hare, G. (1979): Applied Solar Energy: Halsted Press New York,.  
2. Cromer, C.: Solar Heating Swimming Pools; A Question & Answer Primer; 

http; // www.fesc.edu/pubs/Energy Notes/EN-6-HTM.  
3. Kreider, J.F. (1982) The Solar Heating Design Process, McGraw-Hill. 
4. DOE (2000): Conserving Energy and Heating Your Swimming pool with Solar 

Energy; DOE/GO-loloub-1077,Fs104.  
5. Cromer, C. (2000).; Solar Swimming Pool Heating in Florida Collector Sizing 

and Economics; http; //www.fsec. ucf.edu/solar/Apps/POOLHTG/pool 
Szy.HTM.  

6. Bomin Solar GmbH (2002): The German swimming pool market and the 
economics of Solar heating; http:www.bomin-Solar.de/sdar-ehtm.  

7. Kreider, J.F. & Kreith, F. (1982), Solar Heating and Cooling, Hemisphere Pnb. 
Co., Washington. 

8. DOE; Swimming pools warm up to Energy-Saving Technologies; http:// 
www.eren.doe.gov/cities-cornties, swim.html. 

9. Al- Megnen, K. (1987)  Wind Towers For Passive Cooling in Hot-And 
Regions; Doctoral Dissertation, University of Michigan, USA,. 

10. Presidency of Metrology & Environment, Kingdom’s Climatic Data, Riyadh, 
Saudi Arabia. 

11. ASHRAE, (1982), ASHRAE Funtamentals, Atlanta, GA. USA. 
12. Duffie, J. & Beckman, W. (1989), Solar Engineering of Thermal Processes, 

John Wiley & Sons, New York. 
 

 



 
 

אאאאאKKKאאא
 

  
 

  
 

٧٦

Solar Energy For Heating Swimming Pools  
in Desert Environment 

 
Khalid A. Megren Al-Saud & Nasser A. M. Al-Hemiddi 

Department of Architecture and Building Sciences, College of Architecture and Planning, 
King Saud University, Riyadh, Saudi Arabia. 

 
Abstract: 

This research focuses on the feasibility of utilizing solar energy in 

heating swimming pools in desert environment.  The research  work was 

conducted during two years, utilizing a swimming pool situated within a 

courtyard house in the countryside of Riyadh, Saudi Arabia.  The main 

objective of the study was to identify the period during the year in which 

solar energy can be utilized to heat swimming pools.  Experimental work 

was conducted and analyses of measurements were performed.  Results 

indicate that the heating swimming pools is essential during the period 

December to March and less needed during the months  September to May.  

During the months of June, July and August, heating is not needed.  The 

results of this study indicate  that solar energy heating of swimming pool in 

hot and dry region is appropriate and cost effective. 


