
θ 

Transparent 
Cover

Insulation

Ambient Air 

Solar 
Radiation 

Absorber 
Plate

Hot Air 

Tilt Angle 

Absorber 
plate 

Solar 
radiation 

Transparent 
cover

Hot air

Ambient 
air 

Tilt angle 

Insulation 

 





Absorber 
Plate 

Glass Cover 

Thermocouples 

Steel 
Structure 

Absorber plate 

Glass cover 

Steel 
structure

Thermocouples 



1000
900
800
700
600
500
400
300
200
100

0

So
la

r 
ra

di
at

io
n 

(W
m

)
-2

7:00     8:00    9:00    10:00  11:00  12:00   13:00  14:00  15:00

Time (h)

30°
45°
60°
75°

120

100

80

60

40

20

0

P
la

te
 te

m
pe

ra
tu

re
 (

°C
)

30°
45°
60°
75°

7:00    8:00    9:00    10:00   11:00   12:00  13:00  14:00  15:00

Time (h)

900

800

700

600

500

400

300

200

100

0

Time (h)

7:00     8:00    9:00   10:00    11:00   12:00   1:00     2:00    3:00
AM      AM     AM    AM        AM      PM     PM      PM      PM

30°
45°
60°
75°

120

100

80

60

40

20

0

Pl
at

e 
te

m
pe

ra
tu

re
 (

°C
)

J. Eng. Applied Sci., 14 (Special Issue 8): 10291-10297, 2019

55

50

45

40

35

30

25

20
0      15      30     45     60      75     90    105    120

Distance along the collector (cm)

8 cm
6 cm

Levels of thermocoubels
4 cm
2 cm

A
ir

f 
   

   
te

m
pe

ra
tu

re
 (

°C
)

 lo
w

 

7:00    8:00    9:00    10:00   11:00   12:00  13:00  14:00  15:00

Time (h)

900

800

700

600

500

400

300

200

100

0

U
se

fu
l h

ea
t g

ai
n 

(W
)

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-

Time (h)

7:00     8:00    9:00   10:00    11:00   12:00   1:00     2:00    3:00
AM      AM     AM    AM        AM      PM     PM      PM      PM

30°
45°
60°
75°



J. Eng. Applied Sci., 14 (Special Issue 8): 10291-10297, 2019

800

700

600

500

400

300

200

100

0

U
se

fu
l h

ea
t g

ai
n 

(W
)

Time (h)

7:00     8:00    9:00   10:00    11:00   12:00   1:00     2:00    3:00
AM      AM     AM    AM        AM      PM     PM      PM      PM

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-

Time (h)

7:00     8:00    9:00    10:00   11:00  12:00   1:00     2:00    3:00
AM      AM     AM      AM      AM     PM      PM     PM      PM

60

50

40

30

20

10

0

T
he

rm
al

 e
ff

 ic
ie

nc
y 

(%
)

B = 30°
B = 45°

-
-

Time (h)

7:00     8:00    9:00    10:00   11:00  12:00   1:00     2:00    3:00
AM      AM     AM      AM      AM     PM      PM     PM      PM

60

50

40

30

20

10

0

T
he

rm
al

 e
ff

 ic
ie

nc
y 

(%
)

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-

Solar radiation (Wm )-2

0              200             400             600             800         10000

60

50

40

30

20

10

0

T
he

rm
al

 e
ff

 ic
ie

nc
y 

(%
)

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-



J. Eng. Applied Sci., 14 (Special Issue 8): 10291-10297, 2019

60

50

40

30

20

10

0

T
he

rm
al

 e
ff

 ic
ie

nc
y 

(%
)

0              200             400             600             800           1000

Solar radiation (Wm )-2

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-

60

50

40

30

20

10

0

T
he

rm
al

 e
ff

   
   

   
   

 (
%

)

0.0     0.002     0.004    0.006    0.008      0.01     0.012    0.014

Temperature difference/solar intensity (°C.m /W)2

ic
ie

nc
y

0         5000000    10000000   15000000   20000000 25000000

Rayleigh No.

ic
ie

nc
y

0         5000000    10000000   15000000   20000000 25000000

Rayleigh No.

16

14

12

10

8

6

4

2

0

N
us

se
lt 

N
o.

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-

B = 30°
B = 45°
B = 60°
B = 75°

-
-
-
-

10

9

8
7

6

5
4

3

2
1

0

N
us

se
lt

 N
o.

0          500000     1000000      1500000     2000000   2500000




	10291-10297 - Copy_Page_1
	10291-10297 - Copy_Page_2
	10291-10297 - Copy_Page_3
	10291-10297 - Copy_Page_4
	10291-10297 - Copy_Page_5
	10291-10297 - Copy_Page_6
	10291-10297 - Copy_Page_7

