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 
 

 

אאאאאאאא، 
، 

אW 
אאאאא

אאא  
אאא Kא  א  

אאאאאאא
א    א   Kא  א

א אא א  א     א א 
 Kאא אא

א אאא K
F  א  EF א אא 2008 -2009، 

2009-2010Eא  Fא   E
א  KEאF א     א א א א

 א  א אא   א א 
אאאאאK

 K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  1K3°1.1°   אא 

     5٪אא א א     K
א0.8°0.5°אאאאאא 
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0K8°אא2009-2010 Kאא
 א2623٪ א   אא  א א א 

 א  א Kא  א   א 
א אא  א  אא א  

א،אKא 

Wאא ، ،א ،א،،
Kא 

Wא 
 אא א אאא

אאאאאאאא
אאאא،Fא،

  ، ، ،א ، ،، א 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 Kאאא
אאאאאא،א
،  א ،אא א ،א  א א

 א  ،א אאK   א  
 א אFMougou, and Verlodt, 1990Eא א  אא  א

FPE, EVA, PVCאאאאEאאא
 אא      אF Grafiadellis et al. 1990E

    א  א אFPrados et al. 1985E K
אאאאאא
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אאאאאא
50٪،      K  א א

 א    א   אא  א אא 
FTaieb and Grafiadellis, 1993 Eא א  א   א

אא א א  
   א0.465א 6012

،Fא1998א،2000-2003EKAntunes (1993)
א369אאאא

אאKא
Talab and Olympios (1994)א   א  א

K 
אאאאאא

אאא K   Pain and Pain (1972)Schuchardt 

(1984)אEFאאאא
אא PVC

אא  אא אKא
Schuchardt (1984)אא111Lא3F

4*108L3  E אא30-40م°K
אVemmelund and Berthelsen (1979)550L3

 א    א א א  
 Kא Pain and Pain (1972)   אא 

100250אאא
10°60°Kאאאאאא

א  EF    אF א  ،E
א אא   א   א 
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FFulford, 1986EאאאאאK
אא، א  א א

אאאא
   א א      א  

אאאאKאא
TuckerF2006א  אא    א א א E

א א    א  א   Kא 
א א א      

אאאאK 

 א אא     א א אא  א
F––––E

אאEאF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

Kא 

אאאW 
    א א F Eא א 

 א2008-2009אא؛   2009-2010
אא

0K23Fאא50–8.3–3.2E
 F– EF  א E0.03

0.23 א א א
אאFאאאK
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320003Lא    E      
FIMITKאE 

אFאאאאא–Eא
K 

1. אWEאFאא 
- אא

אא0.4650.15F15-5KE
     א א 0.06 א

3000F60L2E0.15
 F א  40E  א  K

Fאאאא1אKE 

 
F1EWאאאאאא 

אאאא 
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2. Wאא 
 J  Kאאא 

 א   א א   1.5 
אאאא1

1.33EFאאא
0.01     0.23    Kאא  

  א  א אPain and Pain (1972)אא  
 F א   א א א10٪EKאא 

א א  א  אא  אא 
א  א    אא 20-40    1

אFpHE5.59Kאאא
15W1א1:92F1Eא1

   א 2    1:40    
 א  אF23 אא43א

אאEK5
א א א אאא 0.15

אא
0.23Fאאאאא

אאE
Fאאא2KE 

F1E 
אא 

א N % C % C/N 
 0.47 43.3 92.12 

 
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 
F2EWאאאאאא 

 J  אWאEאF 

-  א   0.5F 0.373א א ELא 
23KL 

- א،אא
אא#0.35אא#0.75אK

    0.075    א   
אאאEF0.02א2.25

 א א EF  0.019 
Fא34אאאE

Kא 
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F3EWאאאא 
 


F4EWאאא 

- אא0.02אא
   אאא     Kא  א

אאא
KEאאאF 

 J   א   1.5F 1.119Lא  ،E
،אאאאאא
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0.03אאF0.034E4
 0.035          

אא   אF 0.1 א  0.4  א E
אKאאאא 

 J   א   א א  Wא א   
אאאאאא

23Lאאא
אאאאא

 F  5א  א   KEא   
א אא א א אא א   א א

אאא אאא א
אאאאאא

אאאאאאאK
אא

אא א א אא א
  1 J2°   א א א  א א   

35°אאKאאאא
  א  א 6  6  

Fulford (1986)אאא
603L3LFShen et al., 2011EK 

 
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
F5EWאאאאאאאא

3. Wאא 
אאאאא

אKאאאאא 
- א אא      א א א  W

א א      אZanoubia F1
Syngenta S and Gא22L1L2009

אאאא5L3L2009K 
- WאאאאאZara F1

AgroGene 11L2L2010 אא  א 
14L3L2010K 

אאאא0.4א
0.8Kאא 

4. Wאאאא 
-  א א   א א0.1°    

  0.1א   8:00 א א  ،EאF14:30
FEאF6KE 
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-  א א   א א0.1° א  8:00
אא،EאF14:30FEאF5KE 

-  F א א אא א–   E0.1° 
K 

- אאאא0.1°1
FאMod. HI-145-20, Italian E0.1°

Kאאא 

- א א  א 
אK 

- Kאאא 

א א א א  א א אא    
 א א א א   א

    EאF א   אאא א 
אאK 

F6EWאאאאאא 
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5. Wא 
EאאFאEאאF

Fאאא4אאאEא
F4FאאאEא4Eא

Fאא8אאEא
אאאאKGENSTATKEאF 

אאW 

1. א2008-2009W 
- א  א  א א א   W

 F א א  א    2  E
אאאא

K 

F2E 
אא 

אאאאF2009E 


FpHE

א
1:10

(EC)א
א1:10

N
%

C 
% C/N P2O5

% 
K2O 

%  

17.60 3.67 2.3225.5011.0 1.80 1.64 

2 7.65 3.21 2.4526.6710.9 1.06 1.03 

7.63 3.44 2.3926.0910.941.43 1.34 

1 7.63 2.19 1.8221.0611.6 0.97 1.22 

2 7.55 2.36 1.6220.0912.4 0.87 1.21 

7.59 2.28 1.7220.5811.960.92 1.22 

KW،W 
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- אא א א  אא א   W
29L3L200922L7L2009F7KE 

 
F7EWאאא2008-2009 

א29/3/2009 

- Wאאאא4L6L2009Fא8אE
  26٪Fא

5٪   KEא  אא  א  א
Kאא،אא 

 
F8EWאא2008 J2009K 



  طوني طلب....                             استخدام جزء من الطاقة الناتجة عن تخمر الكمبوست في زيادة كفاءة

  
 

  32

2. א2010-2009W 
-  Wא  א     א 

א א F3Eאא  א   א א  
אK 

F3E 
אאאאאא 

p
H

  1:
10

 

E
C

  1:
10

 

N  % 

P
2O

5%
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1 8.68  2.13 2.67  0.8  0.88  62.99  36.5 0.22  67.33  4166  666  130  364  13.7 

2 8.49  2.14 2.26  0.87  1.19  53.74  31.2 0.21  63.21  6423  694  110  416  13.8 

1 7.76  2.11 2.15  0.25  0.52  48.72  28.3 0.20  58.38  4560  785  75  427  13.1 

2 7.7  2.18 2.1  0.61  0.94  45.66  26.5 0.20  49.06  2767  580  38  250  12.6 

8.16 2.14 2.3 0.63 0.88 52.78 30.6 0.21 59 4479 681 88 544 13.3 

KW،W 
 א אא אאא

א אא    C/Nא א א
FאאאאBrinton, 2000EFCooperband, 2002KE 

Wאאא 
Wא אא א  א אא

 א א א    א א  
א  אא  

 א א 11א F 9 א א  KE
אאאR2 = 0.9266אאא 

אאK 
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 
F9Eאאא2009-2010 

א20L3L2010 

אאא
א    א אאא א א א

א1092L4L12K 
Wאאא،אאאאאא

Fאאאאאאא3،45E
Wא 

1. Wא א א אא  אא א א א 
0.5 -1.6°0K4-2.1°Fאאא4E

Fאאא10א13
    אא א   א   E

אאא،אאאא
אאאא1.1°1.3°Kאא 
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F4E 
אאאאאאא2009 J2010 

א20L3L2010 

א 

אא
א

 

אא
א
א 

LSDCV 

א
אא

 

אא
א
א 

LSDCV 

1 28.3 29.5 1.40 2.2 23.6 24.8 0.65 1.2 
2 25.6 25.5 2.35 4.1 21.2 21.4 1.90 4.0 
3 26.6 25.8 1.60 2.7 21.7 21.8 0.86 1.7 
4 27.6 27.4 1.55 2.5 23.6 24.1 1.06 2.0 
5 25.9 25.9 1.10 1.9 22.4 23.3 1.38 2.7 
6 25.8 25.3 0.88 1.5 23.6 23.4 1.75 3.3 
7 24.4 24.3 1.07 2.0 22.3 22.2 1.46 2.9 
8 23.3 23.7 0.76 1.4 20.6 21.4 1.32 2.8 
9 24.9 25.5 1.00 1.8 22.9 23.5 1.43 2.7 

10 23.9 25.2G 0.78 1.4 22.7 23.8G 0.38 0.7 

11 21.8 22.9G 0.61 1.2 20.3 21.2 1.14 2.4 

12 23.7 24.6G 0.72 1.3 22.9 23.4 1.18 2.3 

13 23.8 24.8G 0.89 1.6 22.7 23.6 0.87 1.7 

14 23.5 25.4G 0.56 1.0 22.7 24.2G 1.20 2.3 

15 25.0 26.2 2.03 3.5 23.6 25.2G 1.35 2.5 

16 23.4 24.9G 0.89 1.6 22.7 23.8G 0.93 1.8 

17 24.5 25.5G 0.38 0.7 23.2 24.5G 0.98 1.8 

18 25.4 27.3G 1.28 2.2 24.6 25.7G 0.53 0.9 

19 25.1 27.2G 0.62 1.0 24.5 25.9G 0.20 0.4 

20 24.8 26.6G 0.66 1.1 24.2 25.2G 0.67 1.2 

אFGEFא5٪KE 

2. Wא א א אא  אא א א א
 א0.1 -1.1°0.4-1.1°א  אא
0.5א0.8° אא אאאא

Fא5KE 
 
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F5E 
אאאאאאא2009-2010 

א20L3L2010 

א 
אא

א
 

אא
א
א 

LSD CV 

אא
א
 

אא
א
א 

LSD CV 

1 24.1 25.7 2.3 4.1 20.2 20.8 1.65 3.6 

2 21.2 21.2 1.6 3.4 17.1 18.5 2.56 6.4 

3 21.7 22.6 1.1 2.2 19.2 19.4 1.26 2.9 

4 22.7 22.5 2.8 5.4 20.7 20.4 1.84 4.0 

5 21.6 22.0 1.9 3.9 20.1 20.3 1.66 3.6 

6 21.8 22.7 2.0 4.1 20.8 20.9 1.92 4.1 

7 22.0 21.5 0.9 1.8 20.0 19.9 1.67 3.7 

8 20.3 20.9 1.6 3.4 19.3 19.4 1.61 3.7 

9 21.8 22.3 1.0 2.1 20.9 21.1 1.11 2.4 

10 21.6 22.5 0.6 1.2 21.1 21.5 1.11 2.3 

11 20.2 20.6 1.6 3.4 19.0 19.4 1.55 3.6 

12 21.4 21.9 1.3 2.7 20.5 20.8 1.55 3.3 

13 21.2 22.1 1.3 2.6 20.6 21.0 1.63 3.5 

14 21.7 22.6 1.2 2.4 20.7 21.1 1.20 2.6 

15 22.3 23.1 1.5 2.9 21.5 21.8 2.32 4.8 

16 21.5 22.4 1.1 2.2 20.7 21.3 1.84 3.9 

17 22.5 23.3 1.7 3.2 21.3 21.9 1.88 3.9 

18 23.4 24.3 1.7 3.2 22.3 23.1 1.58 3.1 

19 23.6 24.4 1.6 2.9 22.5 23.4 1.63 3.2 

20 23.4 24.5 1.5 2.8 22.3 23.4 1.14 2.2 

3. Wאא א אאא א אא א
0.251.2° F 6   E0.8° א   

א
אKאאאא 
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F6E 
אאאאאאאא2009-2010 

א20L3L2010 

א 
אאא

א
 

אאא
א
א 

LSD CV 

אאא
א
 

אאא
א
א 

LSD CV 

1 34.9  J       

2 35.0  J       

3 27.3  J       

4 32.1 31.1 5.6 7.9 10.0 7.6 3.0 15.1 

5 28.6 26.4 4.8 7.8 10.6 10.5 3.5 14.5 

6 29.6 26.6 8.3 13.1 12.3 12.0 1.3 4.6 

7 28.8 27.0 1.7 2.8 12.2 11.3 1.5 4.1 

8 27.3 29.7 4.9 5.7 9.8 10.0 0.6 1.9 

9 27.0 30.3 7.4 8.6 14.1 14.6G 0.2 0.5 

10 27.0 29.4G 1.8 2.2 16.3 16.9 1.1 2.2 

11 26.0 26.5 5.2 6.6 12.1 13.1G 0.7 1.9 

12 27.8 28.4 4.3 5.2 14.5 15.2G 0.4 0.8 

13 26.5 28.9 4.4 5.3 14.7 15.4G 0.2 0.5 

14 26.8 29.2 5.5 6.6 15.1 16.0 1.6 3.5 

15 27.1 29.5 4.5 5.4 15.2 16.3G 1.0 2.0 

16 25.9 27.0 4.4 5.6 14.7 15.8G 0.2 0.5 

17 27.2 28.3 2.0 2.5 15.6 16.8G 0.6 1.3 

18 29.4 28.9 2.0 2.3 17.7 18.8G 0.9 1.6 

19 29.1G 28.4 0.7 0.9 17.3 18.1G 0.4 0.8 

20 28.8 28.2 1.5 1.8 17.0 18.0 2.2 4.0 

אFGEFא5٪KE 

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

FPain and Pain, 1972EFSchuchardt, 1984EK 
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- Wא אאא 15L6L2010א52010א K
F10       E23٪  א  

אא  א
אאא5٪אא23٪

Kא 


F10EWא2009א J2010 

    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Fulford (1986)אא
Kאאאאא 
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Wאא 
 א א  א אאא  

13.82LK2F$US1Z46EK5528FLLKE
 א א 20.66LK2א א    L

6.84LK2  KFאא B/C Benefit Cost Ratio E
1.505٪אאאFאאאאKE

Kא 
  אא א

אאאאא
א א  א Kאא א 

אFאא א  א   א  א א   E
א   אא   אא       Kאא

א   אאא אFא א  א   E
אא א א  א א    א  

 א  א   אא  א  7
؛אאא

12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 א  
Kאאא 

 
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Using Part of Generated Energy by Fermenting Compost in 
Increasing the Efficiency of Greenhouses Passive Solar 

Heating System 

Toni Talab 

General Commission for Scientific Agricultural Research 
Damascus, Syria 

Abstract: 
The efficiency of passive solar energy system for heating greenhouses, 

that consists of four water filled transparent PE tubes and placed on the soil 
surface in-between the cultivated rows in greenhouses, decreases with the 
increase of the size of plant canopy as plants grow that shades the tubes. The 
study aims to increase the efficiency of the heating system using part of the 
generated energy during composting. The energy from the compost piles was 
transferred through heat exchangers and closed pumped water system. The 
piles of compost were placed near the greenhouses of treatment and forced 
aeration was done by a centrifugal fan.  

The study was conducted at the Research Station of Protected 
Cultivation of the GCSAR near Damascus during two successive seasons 
(2008-2009, 2009-2010). The first season was considered an indicator 
season. The compost temperature and quality and the effect on tomato yield 
has been investigated during the first season. 

The second season results showed that the efficiency of heat collection 
was improved in the treatment due to the extra heat gain from compost by 
water circulation by pumps within heat exchangers placed in the compost 
piles. The average maximum and minimum water temperature in the 
treatment as compared to the control increased by 1.3 and 1.1°C, 
respectively. As a result, the mean maximum and minimum soil temperatures 
increased by 0.8 and 0.5°C respectively. Meanwhile, the minimum air 
temperature increased by 0.8°C in comparison with the control. 

The improvement in soil and air temperature in addition to aeration 
resulted in yield increase of 26% and 23% during the first and second season, 
respectively. This increase was significant in most of the pickings in the 
second season. The obtained compost had acceptable quality parameters 
because forced aeration was used to insure aeration. 

The economic return was feasible even though the growing season only 
was for spring cycles. 

Key Words: Compost, Heat Exchangers, Passive Solar Energy, Protected 
cultivation, Temperatures, Tomato yield. 


