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A etiuiindeyananananed

Puumseniuea 2 ans ANUTNTY  99.8%

v

uN 22 1@Aeu ..

WH. 2553

NATUNAADY 09.00 - 16.00 WUIWN

y =Y
Y3 20 ans

Tempera
ture

Time

ambient

Collector

Heat exchanger

Water

—
®

Tc in

TC out

Tg in

Tg out

Tw in

TW out

—

wa

— | Radiation

°C

i

C

e

°@

&L

€

W/m

1 | 9:00

31.64

61.03

30.81

38.53

46.58

454

30.32

30.98

31.03

462

2 | 9:30

33.11

7.2

32.29

43.46

52.98

51.2

29.5

30.49

31.1

631

3 110:00

34.26

73.07

33.93

66.45

58.56

57.1

32.46

32.95

32.31

715

4 110:30

33.61

77.61

34.59

77.07

56.59

56.4

30.81

31.47

32.84

774

0.901

5 | 11:00

34.1

79.42

36.73

78.73

60.37

58.4

66.61

32.62

33.91

792

0.917

6 |[11:30

34.92

79.42

36.89

79.09

61.36

60.4

74.16

33.77

35.99

881

0.929

7 | 12:00

36.89

81.88

36.73

78.54

63.33

61.4

75.48

35.58

38.8

851

0.937

8 112:30

36.73

82.54

40.01

78.24

63.33

61.5

75:31

38.37

43.96

923

0.941

9 |[13:00

35.41

81.22

39.85

78.4

60.04

56.6

74.82

41.16

49.19

935

0.941

10 | 13:30

34.43

80.9

42.31

78.24

60.21

57.4

75:31

44.44

53.41

879

0.937

11 |14:00

36.23

79.91

40.34

78.04

58.24

56.3

60.86

45.43

55.49

856

0.929

12 | 14:30

35.74

78.43

38.7

7791

57.58

56.1

58.73

46.74

55.89

810

0.945

13 | 15:00

35.08

74.16

36.4

45.26

55.12

53.8

54.46

47.07

56.56

619

14 | 15:30

34.59

66.77

35.41

42.31

51.18

50

52.32

47.07

55.75

575

15 | 16:00

34.01

65.45

44.42

41.22

50.11

49.42

51.27

44.83

55.18

513

average

34.72

75.53

37.29

64.03

57.04

55.43

56.16

38.86

44.09

747.7

76



PSUMTOMUDa 2 an3 ANUTUTY  99.8%

o A &
AUN 23 1ADU W.Y.

aaiuindoyananInaaos

NA5UNAADY 09.00 - 16.00 UIRA

v
JSudn 20 aas

WH. 2553
Tempera| +« e .S
ture | - Collector Hedt exchanger] B 8
. = | 3
. To | Te | Tein | Teout| Tein | Teou| Twin | Twou| Twa| I7 | m
Time cclec|e°c|ec|e°c]|°c]|e°c]|c°c]| e c|wmkehr
1 9:00 | 31.47|53.97| 29.5 |34.76|41.82| 40.2 | 31.8 | 32.2932.57| 507 0
2 | 9:30 {32.77(67.43132.62|43.46(51.18 | 50.5 | 32.95|33.44|33.05| 617 0
3 | 10:00]33.44(76.61|32.46(55.78|53.43| 51.3 | 34.6 |33.93|34.25| 710 0
4 110:30|33.77| 81.06 | 33.26| 78.76 | 59.55| 57.9 | 75.6 | 34.59|34.05| 765 |0.905
5 | 11:00|34.76 | 80.4 | 33.76| 78.27| 58.07 | 55.6 | 75.1 | 34.92|35.12| 898 |0.919
6 |11:30]|34.26|79.25(34.59(77.12|57.09| 55 |74.71]36.07(37.06| 896 |0.932
7 112:00]33.61|79.91|36.02|78.78(58.07| 55 |[75.78]|40.99|40.34| 881 [0.942
8 |12:30]33.25(79.25]40.71| 77.85|57.09| 55.1 [ 56.76|41.49| 46.3 | 930 | 0.95
9 |13:00]33.74|78.07| 44.64| 77.6 [ 59.06| 56.9 | 75.1 | 46.58|51.85| 921 |0.956
10 | 13:30(36.73| 80.57 | 45.46| 78.93| 60.04 | 58.4 | 75.27| 49.7 | 57.4 | 899 | 0.96
11 |14:00{36.07(79.91|42.47|78.43|58.73| 57.1 | 75.94|50.85| 62.89| 866 |0.963
12 | 14:30| 35.08 | 78.43 | 35.28 | 77.1 | 58.73| 57.7 | 55.61|52.16| 65.7 | 840 | 0.963
13 | 15:00(34.92| 73.1 | 36.35]|45.93|56.59| 54.8 [ 55.81]|52.82| 65.7 | 642 0
14 |15:30|34.92|68.09 | 34.05|44.94|51.18| 51.8 | 57.41( S1.5 [ 65.65| 586 0
15 |16:00(33.93(61.68)|33.43| 42.8 | 47.07| 45.6 | 55.77] 52.65| 65.63| 596 0
average 34.18| 74.52( 36.31| 64.7 | 55.18] 53.53| 60.55| 42.93| 48.5] 770.3

717



MufindeyananInaag

PSuaseniuoa 2 ans ANUTUTY 99.8%

o A A
IUN 24 190U N.Y.

W, 2553

NAUTUNARDY 09.00 - 16.00 WIAM

v
s 20 ans

Tempera

ture

Time

ambient

Collector

Heat exchanger

Water

Radiation

=
0

Tc in

TC out

gin

Tg out

Tw in

Tw out

—

wa

i

K5

G

‘@

0

O

i

W/m

9:00

32.46

58.24

30.65

37.71

44.28

43.6

33.11

33.44

34.38

534

9:30

31.47

69.24

30.98

40.83

49.86

479

33.61

33:93

34.98

641

10:00

32.78

77.12

31.64

59.71

53.12

53.5

37.05

34.43

35.65

723

10:30

33.11

79.09

32.78

78.43

55.61

54

77.45

34.59

35.92

785

0.927

11:00

34.1

81.22

34.92

78.76

59:55

573

77.61

85.25

37.13

795

0.935

11:30

34.76

81.39

36.56

78.6

60.04

58.2

76.95

37.05

41.01

874

0.943

12:00

34.59

81.72

39.35

78.6

61.03

58.2

TT1

40.17

45.5

863

0.951

12:30

359

82.04

40.34

78.93

60.37

58.1

7.1

43.13

50.66

925

0.959

13:00

34.1

78.76

40.67

78.76

56.92

56.1

67.43

44.77

5399

935

0.967

10

13:30

34.1

78.12

40.17

77.61

57.41

55:1

60.86

47.23

59,7

829

0.975

11

14:00

35.08

79.25

45.26

78.43

59:22

57.7

65.13

50.68

60.31

854

0.983

12

14:30

34.59

80.24

45.76

78.42

60.7

60

77.94

52.49

60.58

815

0.991

13

15:00

34.92

78.1

39.35

47.93

56.59

54.8

75.81

52.82

62.05

632

14

15:30

34.92

68.09

37.05

44.94

51.18

51.8

5741

51.5

61.88

572

15

16:00

34.26

64.97

35.25

43.95

49.37

47.7

56.1

53.31

61.25

536

average

34.08

75.84

37.38

65.44

55.82

54.27

63.38

42.99

48.97

754.2

78



aaiufindeyananisnaaes

PuasenIuoa 2 aas ANUITNTY 99.8%

Jun 8 1P 5.9

v
Y3 25 ang

WA, 2553  1IA151UNAARY 09.00 - 16.00 WA
Tempera| « g g
ture | -2 Collector Heat exchanger 5 kE
g = g
~
_ Ta | Te | Tein | Teout| Tain | Tgout| Twin | Twout] Twa| It m
fime occlec|ec|ec|ec]|e°]|c°c]|°]|-°c|wmikenr
1 | 9:00{29.17| 42.8 | 26.38|31.14|33.44|31.47|28.52| 28.68| 28.35| 462 | ©
2 | 9:30 | 28.68| 52.65|25.72| 34.1 | 37.88|34.26|28.35| 28.68| 26.88| 516 | 0
3 |10:00]28.35| 49.7 | 27.04|33.28 | 38.04| 35.41| 28.19| 28.52| 27.88| 525 | 0
4 [10:30]30.65|55.12|28.19| 35.41| 40.83 | 38.86 | 28.52|29.01| 28.08| 575 | ©
5 111:00]29.99|62.01]27.04|37.22| 42.97| 40.5 | 28.52|29.17|27.61| 696 | ©
6 |11:30]30.98]60.04]29.67|37.88|45.26|43.95|28.52(29.34|29.22| 656 | 0
7 112:00]31.31|79.94|31.64|78.75| 55.12{ 52.16| 77.12| 29.34| 28.69 | 865 |0.955
g8 |12:30(33.11]80.75| 36.4 | 78.91|57.58|55.12| 77.61|32.29| 30.5 | 911 |0.943
9 [13:00(32.78]72.36| 32.62| 43.95| 52.82| 51.83| 33.44| 30.81 | 31.43| 715 | ©
10 |13:30]31.31]69.57|31.64| 54.3 | 51.18|48.71|33.11|30.98|31.43| 672 | ©
11 | 14:00|33.28| 80.43[36.23 | 78.24| 56.43 | 54.46 | 77.61| 31.96 | 32.1 | 852 |0.923
12 | 14:30{33.77| 78.76 | 35.74 | 77.83 | 56.92| 55.61 | 34.59 | 32.46 | 33.78 | 830 | 0.967
13 |15:00|34.43 | 74.33|36.56 | 47.23 | 54.46 | 53.15| 34.92| 33.44 | 34.72| 642 | ©
14 |15:30]33.61]66.94|35.25|46.41|50.68| 49.7 | 34.1 |32.78|34.24| 573 | ©
15 | 16:00|33.61|61.68|34.43 | 43.62|46.74| 45.92| 34.26 | 33.28 [ 34.18| 414 | ©
average | 31.67|65.81|31.6450.55|48.02 [ 46.07 [ 40.49 | 30.72 | 30.61 | 660.3

79



msntunindeyarnanmnaneg

PIumsemMusa 2 403 ANUTUTY 99.8%

L d' A
IWUN 9 wdU 5.9.

WA, 2553

v
5w 25 ansg

MAUMAABY 09.00 - 16.00 WA

Tempera

ture

Time

ambient

Collector

Heat exchanger

Water

=j

Tc in

TC out

gin

g out

Tw in

Tw out

—

wa

= | Radiation

o
O

°c

“C

x©

.

e

(2

G

=
EN

9:00

29.01

52.16

28.19

36.89

40.5

38.53

28.52

29.01

29.89

561

9:30

30.98

64.8

29.83

41.32

48.71

47.4

28.68

29.67

30.7

646

10:00

31.96

77.78

30.65

53.97

55.61

5397

29.17

30.16

30.36

725

10:30

32.62

719475

30.49

78.4

55.28

52.65

78.43

30.16

29.42

775

0.915

11:00

32.62

79.75

32.46

78.07

56.92

54.95

77.12

30.81

30.43

798

0.925

11:30

33.61

80.57

32.13

78.91

59.22

57.09

77.28

31.8

32.77

858

0.933

12:00

33.77

80.73

32.46

78.57

59.55

57.09

77.43

33.11

34.45

875

0.939

12:30

34.26

81.72

35.08

78.57

59.55

56.43

7725

36.4

40.08

951

0.943

13:00

33.44

80.4

36.89

78.07

59.88

58.07

11.27

39.19

42.56

915

0.945

10

13:30

33.44

80.24

37.38

78.73

58.56

55.61

77.6

41.16

46.04

872

0.945

11

14:00

34.76

78.28

37.88

63

56.1

54.79

76.58

42.97

48.52

752

0.943

12

14:30

34.76

79.76

41.49

79.09

57.58

56.27

55.94

44.11

49.19

830

0.939

13

15:00

34.26

76.46

39:35

51.34

56.92

55.61

54.79

45.43

51.67

672

14

15:30

34.76

70.71

3722

47.23

53.15

52.82

543

45.59

52.07

534

15

16:00

34.59

62.18

35.25

42.97

47.07

46.41

53.47

45.59

51.67

421

average

33.26

75.02

34.45

64.34

54.97

53.18

61.59

37.01

39.99

745.7

80



mafuiindoyanansnaas

PSUUETOMUDA 2 ans ANUTUTY  99.8%

o A A
IUN 10 @Y 1.9

v
Y 25 ans

WA, 2553 OE5UNAADY 09.00 - 16.00 UM
Tempera| + g =
ture :_% Collector Heat exchanger % g
: | 3
, To | To | Tein | Toou| Tain | Tuout| Twin | Twou Twa| I7 | m
Tme \{°c [°cleclec|ec|c|ec]|e c] e clwnlkgm
1 | 9:00 |30.16|51.8329.99 | 38.53| 41.98|40.99 | 35.08 | 34.26 | 31.44| 538 | 0
2 | 9:30 | 31.14| 64.31|31.14 [ 43.95[50.03 | 49.7 |35.08|34.59|32.78| 656 | 0
3 110:00]31.96| 72.69 | 32.46 | 47.89| 54.79 | 54.62 | 35.41|34.92|33.51| 772 | 0
4 110:30|33.11|78.52(32.13| 77.58 | 54.3 | 54.46|77.58|35.08 | 34.65| 784 | 0.94
5 |11:00{32.95|80.58|33.61|78.07| 58.4 |57.58|77.76|35.58 | 35.92| 798 |0.948
6 |11:30(33.61|81.22|35.41|78.07| 60.7 | 59.71|77.43| 35.9 | 37.65| 880 |0.958
7 112:00]33.61|81.39|36.89| 78.06| 61.85| 60.37| 77.6 | 38.04| 40.6 | 957 | 0.97
8 |12:30(34.43|81.22|38.04| 78.9 | 60.7 | 58.56|77.76 | 42.14| 44.7 | 945 |0.984
9 |13:00(33.77|80.24 | 38.04| 78.4 | 58.4 | 56.76 | 77.93 [ 42.97|49.25| 945 | 1
10 | 13:30| 34.1 [ 79.42| 38.7 | 78.9 | 58.24| 56.1 | 77.93|45.59| 53.86| 844 | 1.018
11 | 14:00|34.26 | 78.76 | 38.2 | 78.57|57.25| 55.44| 76.15|47.07 | 58.53| 722 | 0
12 | 14:30|33.93 | 78.97|37.55| 77.4 | 57.41| 56.1 | 73.83|48.71| 62.73| 875 | 0.945
13 | 15:0033.28 | 75.31|35.41|51.67| 55.77| 54.46 | 60.86 | 48.38 | 62.26| 638 | 0
14 | 15:30(33.44 | 69.73 | 35.25|47.23 | 52.32| 52.16 | 59.71 | 48.88 | 62.06| 558 | 0
15 | 16:00{33.28 | 57.91| 32.46 | 40.34 | 44.61 | 44.28 | 58.73 | 49.2 | 61.93| 521 | ©
average | 33.14(74.14]35.02| 64.9 | 55.12| 54.09 | 65.26 | 41.42 | 46.79 | 762.2

81



aafuiindoyarnanisnaas

Pumsenuea 2 ans ANty 99.8%

o A A
IUN 15 \vu 5.9.

WH. 2553

AUTUNAADY 09.00 - 16.00 UIWA

v
Y3 30 ans

Tempera
ture

Time

ambient

Collector

Heat exchanger

e

cin

cout

gin

gout

Tw in

TW out

= | Radiation

°C

L5

~C.

A

“C

&S

JC

g
-

1 | 9:00

31.64

61.03

30.81

38.53

46.58

45.4

30.32

30.98

442

2 | 9:30

33.11

71.21

32.29

43.46

52:98

2

29.5

30.49

31.1

635

3 110:00

34.26

73.07

33.93

66.45

58.56

57.1

32.46

32.95

32131

713

4 110:30

33.61

78.61

77.59

47.07

56.59

56.4

76.81

31.47

32.84

771

0.908

5 | 11:00

34.1

79.42

36.73

78.73

60.37

58.4

76.61

32.62

33.91

752

0.924

6 |[11:30

34.92

79.42

36.89

78.09

61.36

60.4

77.16

33.77

35.99

883

0.936

7 112:00

36.89

81.88

36.73

78.24

63.33

61.4

77.48

35.58

38.8

841

0.944

8 |[12:30

36.73

82.54

40.01

78.24

63.33

61.5

77.31

38.37

43.96

923

0.948

9 |13:00

35.41

81.22

39.85

78.4

60.04

56.6

77.82

41.16

49.19

915

0.948

10 | 13:30

34.43

80.9

4231

78.24

60.21

57.4

71:31

44.44

50.41

859

0.944

11 | 14:00

36.23

79.91

40.34

78.24

58.24

56.3

76.86

45.43

51.49

826

0.936

12 | 14:30

35.74

78.43

38.7

77:91

57.58

56.1

76.73

46.74

51.89

780

0.924

13 | 15:00

35.08

74.16

36.4

45.26

55.12

53.8

54.46

47.07

51.56

614

14 | 15:30

34.59

66.77

35.41

4231

51.18

50

52:32

47.07

50.75

574

15 | 16:00

34.01

65.45

44.42

41.22

50.11

49.42

51.27

4483

50.18

516

average

34.72

75.6

40.16

63.36

57.04

55.43

62.96

38.86

42.36

736.3

82



as1aiuiindoyarnansnaao

PSunumsenuoa 2 ans anuduty 99.8%

N 16 Aoy 5.4

WH. 2553

Uiﬂélﬁ’lﬂaﬂﬂ 09.00 - 16.00 WA

v
1Sy 30 ang

Tempera
ture

Time

ambient

Collector

Heat exchanger

-

Tc in

TC out

gin

g out

Tw in

Tw out

= | Radiation

°C

¥

\

°C

L

e

C

W/m?*

1 | 9:00

31.24

61.23

30.75

38.93

46.78

45.44

30.22

30.28

541

2 ] 9:30

33113

71.54

32,98

43.75

52.38

51:52

2925

30.49

311

625

3 110:00

34.56

73.38

33.93

66.92

58.56

57.71

32.46

32.95

32.31

713

4 {10:30

33.67

78.74

34.69

77.74

56.59

56.74

76.21

31.47

32.84

771

0.905

5 |11:00

34.34

79.53

36.69

78.02

60.37

58.48

76.31

32.62

33.91

757

0.925

6 |[11:30

34.95

79.65

36.39

78.84

61.16

60.48

77.66

33:77

35.99

883

0.941

7 |12:00

36.39

81.39

36.74

78.36

63.33

61.74

76.28

35.58

37.8

841

0.953

8 |12:30

36.43

81.84

40.21

78.92

63.33

61.55

76.71

38.37

42.96

823

0.961

9 113:00

35.51

81.24

39.86

78.54

60.08

56.36

76.88

41.16

46.19

825

0.965

10 | 13:30

34.42

80.5

42.41

78.41

60.21

57.74

115:31

44.44

48.41

854

0.965

11 |14:00

36.63

79.92

40.36

78.83

58.34

56.3

76.86

45.43

48.49

826

0.961

12 | 14:30

35.73

78.53

38.37

77.21

57.58

56.91

76.73

46.74

48.89

780

0.953

13 | 15:00

35.18

74.16

36.84

45.24

55552

53.82

54.43

47.07

48.56

654

14 115:30

34.54

66.37

35.44

42.33

51.18

50.34

52.32

47.07

47.75

574

15 | 16:00

34.31

65.46

44.42

41.42

50.18

49.42

31.27

44.83

47.18

526

average

34.74

75.57

37.34

65.56

57.04

55.64

62.61

38.82

40.89

732.9

&3



aauindoyananmsnaans

WSuaasemuoa 2 ans ANEuTY 99.8%

o A A
IUN 18 1AdU  T.9.

v
Y 30 ans

WA, 2553 I@151UMARY 09.00 - 16.00 UIANT
Tempera| + g =
ture :_qc% Collector Heat exchanger &(; g
: = | 3
. Ta | To | Toin | Brew| Toh | Frotefalowin | Twow] Twa| It | m
Time °c | ¢ | g€ b 2ed e %ey oo | ¢l |wind| ket
1| 9:00 |30.16|51.83]29.99|38.53|41.98|40.99| 35.08 | 34.26 | 30.42| 512 | 0
2 | 9:30 [31.14|64.31|31.14{ 43.95| 50.03 | 49.7 | 35.08|34.59|31.28| 643 | ©
3 [10:00]31.96|72.69 | 32.46 | 47.89| 54.79| 54.62| 35.41|34.92|32.11| 720 | ©
4 |10:3033.11]78.62{32.13| 77.58 | 54.3 | 54.46|77.48 | 35.08 | 34.05| 784 |0.904
5 | 11:00]32.95|79.58|33.61|78.07| 58.4 | 57.58|77.76 | 35.58 | 35.22| 824 | 0.924
6 |11:30]33.61|81.22]35.41(78.07| 60.7 |59.71]|77.43| 359 | 36.95| 835 | 0.94
7 112:00]33.61|81.39(36.89| 78.06| 61.85|60.37| 77.6 | 38.04| 38.6 | 867 | 0.952
8 |12:30]34.43|81.22{38.04| 789 | 60.7 | 58.56|77.76 | 42.14| 41.7 | 935 | 0.96
9 |13:00]33.77(80.24|38.04| 78.4 | 58.4 | 56.76|77.93 | 42.97 | 48.25| 936 | 0.964
10 | 13:30| 34.1 | 79.42] 38.7 | 78.9 | 58.24| 56.1 | 77.93|45.59|51.86| 913 |0.964
11 |14:00|34.26|78.76 | 38.2 | 77.57|57.25| 55.44 | 76.15| 47.07 | 54.53| 835 | 0.96
12 | 14:30|33.93 | 78.27|37.55| 77.4 | 57.41| 56.1 | 75.83|48.71|57.73| 836 |0.952
13 | 15:00|33.28|75.31|35.41|51.67| 55.77 | 54.46 | 60.86 | 48.38 | 57.26| 735 | ©
14 |15:30|33.44|69.73|35.25|47.23| 52.32 | 52.16 | 59.71 | 48.88 | 57.06| 634 | ©
15 | 16:00 | 33.28 | 57.91|32.46 | 40.34 | 44.61 | 44.28 | 58.73| 49.2 [ 56.93| 527 | 0
average | 33.14|74.03|35.02 | 64.84 | 55.12 | 54.09 | 65.38 | 41.42 | 44.26 | 769.1

84



aaiuiindoyanan1snaans

S semuoa 2.5 a3 aNuEuTY  99.8%

o A A
MUN 26 1AOU N.U.

WA, 2553

NAUTUNAADT 09.00 - 16.00 UIWA

v
Y3 20 ans

Tempera
ture

Time

ambient

Collector

Heat exchanger

H

T<: in

Tc out

gin

g out

Tw in

TW out

— | Radiation

°C

G

=

°C

°C

G

°C

[\

W/m

1 9:00

28.52

54.13

27.04

32.62

39.35

37.2

3213

31.96

523

2 | 9:30

29.99

65.95

29.17

35.58

46.41

44.4

32.78

32.78

613

3 110:00

30.65

71.54

30.16

37.71

50.35

494

33577

33.44

710

4 110:30

31.64

78.93

31.29

77.8

54.13

52.7

77.28

33.61

33.52

760

0.997

5 [ 11:00

31.8

79.75

31.8

77.78

55:12

51.8

77.64

34.1

36.39

852

1.003

6 |11:30

30.32

79.09

33.96

77.45

53.64

50.4

77.78

34.1

39.34

867

1.007

7 |12:00

32.46

80.07

40.43

78.1

56.43

33:3

77.94

36.56

42.96

876

1.009

8 [12:30

32.46

80.07

42.58

78.28

55.94

53.1

77.1

39.52

48.79

920

1.009

9 113:00

32.95

80.9

45.4

78.1

56.43

53:6

77.09

43.79

54.74

930

1.007

10 | 13:30

32.13

80.42

44.02

78.12

SEI

52.2

77292

44.11

60.89

915

1.003

11 | 14:00

32.13

79.42

40.68

77.12

55.44

53.3

76.83

46.41

65.04

886

0.997

12 | 14:30

34.59

79.25

3599

77.95

56.59

55.6

76.46

49.37

67.18

869

0.989

13 ] 15:00

33.44

69.57

34.41

41.82

51.01

50.5

61.68

48.88

67.15

652

14 1 15:30

32.78

67.6

34.26

40.5

48.71

47.1

59.39

49.7

67.08

574

15 |16:00

32.62

61.85

34.1

40.01

46.25

45.3

57.91

48.88

66.98

536

average

31.9

73.9

35.69

61.93

52.1

49.99

64.91

40.48

49.44

765.5

85



MINLUANTOYAHANINADDY

e senmuea 2.5 aas ANuTuTy 99.8%

v

UN 26 AU W.0.

WH. 2553

NasUMAADa 09.00 - 16.00 UM

y =Y
S 20 ang

Tempera

ture

Time

ambient

Collector

Heat exchanger

3

Tc in

TC out

Tg in

Tg out

Tw in

Tw out

= | Radiation

o
@]

°C

e

pe

0

“ &

30

°C

W/m*

9:00

28.52

54.13

27.04

32.62

39.35

37.2

32.13

31.96

523

9:30

29.99

65.95

29.17

35.58

46.41

44.4

32.78

32.78

30.51

613

10:00

30.65

71.54

30.16

37.71

50.35

49.4

33.77

33.44

31.92

720

10:30

31.64

78.93

32:29

77.8

54.13

52.7

75.28

33.61

33.52

780

0.983

11:00

31.8

79.75

31.8

77.78

55.12

51.8

75.64

34.1

36.39

852

0.999

11:30

30.32

79.09

31.96

77.45

53.64

504

75.78

34.1

39.34

867

1.011

12:00

32.46

80.07

34.43

78.1

56.43

53.3

76.94

36.56

42.96

876

1.019

12:30

32.46

80.07

35.58

77.28

55.94

53:1

76.1

39.52

48.79

920

1.023

13:00

32.95

80.9

36.4

78.1

56.43

53.6

76.09

43.79

54.74

930

1.023

13:30

32.13

79.42

K
39.02

77.12

55.77

52/.2

Hili92

44.11

60.89

915

1.019

14:00

32.13

79.42

39.68

77.12

55.44

3.3

76.83

46.41

65.04

886

1.011

12

14:30

34.59

79.25

40.99

77.95

56.59

55.6

76.46

49.37

67.18

869

0.999

13

15:00

33.44

69.57

35.41

41.82

51.01

50.5

61.68

48.88

67.15

652

14

15:30

32.78

67.6

34.26

40.5

48.71

47.1

59.39

49.7

67.08

574

15

16:00

32.62

61.85

34.1

40.01

46.25

45.3

57.91

48.88

66.98

536

average

31.9

73.84

34.15

61.8

52.1

49.99

64.31

40.48

49.44

767.5

86



maiuiindeyanaminaasy

YSuuansenmuea 2.5 aas ANULNTY  99.8%

@ = =
AUN 28 1ADU N.0.

v
1JSui1 20 ans

Wel. 2553 1IA15UNAA0Y 09.00 - 16.00 UIWM
Tempera| +« g =
ture '_05) Collector Heat exchanger ‘Qc'é g
: = | 3
_ T, | Te | Tein | Toou| Tain | Toout| Twin |Twou| Tva| Ir | m
Tme N[ ec{eclclec|ec|c]|c]-c]|-c|wm|kn
1 9:00 | 30.81]49.04|31.1433.93|40.01|38.53|31.64| 31.8 | 33.98| 514 0
2 | 9:30 |30.65]|56.76 | 31.31]36.07|44.11| 42.8 | 30.98|31.31]33.11| 622 0
3 [10:00]30.65]68.91|32.13(41.82| 51.5| 49.7 | 31.14|31.64|33.11| 723 0
4 110:30(31.64]76.63]|31.64|48.06|55.28| 54.3 {32.29( 31.8 [33.11| 761 |0.994
5 |11:00(31.96|79.91|31.64| 78.1 [ 56.59|53.64|76.95]32.29|33.11| 881 | 1.007
6 |11:30]32.46|80.07|32.13|78.43|56.43|53.64|77.43|33.44|35.59| 897 | 1.018
7 112:00|32.46| 80.4 [35.08| 78.1 | 58.4 | 55.12| 77.61|35.08|39.41| 916 | 1.027
8 |12:30(33.28| 80.4 [42.97|78.93|58.24|55.44|77.43|39.52|44.63| 940 | 1.034
9 |13:00| 34.1 |80.73]39.68| 78.6 | 57.58|55.12|77.7642.31|49.52| 945 | 1.039
10 |13:30]33.77| 78.27(39.68 | 76.27| 55.94 | 55.44 | 77.15| 43.62| 52.94| 815 | 1.042
11 |14:00]34.26|67.76 | 36.56 | 40.83 [ 50.52 | 50.03 | 59.55]45.76 | 54.21| 656 0
12 | 14:30] 33.93|59.88 | 35.9 [39.35(47.56|48.38|57.41|47.23|54.95| 663 0
13 | 15:00| 34.1 | 52.82|34.26|37.55]|43.29|43.46| 55.44|47.56|54.41| 553 0
14 |15:30]35.25]59.39(36.89(43.29| 47.4 | 47.56|53.64|48.06| 53.88| 544 0
15 |16:00]34.76| 58.56| 36.4 |41.16|46.41|46.91|53.15]|47.89|53.68| 516 0
average 32.94| 68.64|35.1655.37|51.28| 50 |57.97|39.29]|43.98|729.7

87



M auNndoyanansNaans

PFnueseniuea 2.5 ans ANUTUTY 99.8%

Jun 5 1Pou 5.9,

W, 2553

y E=Y
Y 25 ans

NAGUNAADY 09.00 - 16.00 WA

Tempera
ture

Time

ambient

Collector

Heat exchanger

Water

=

Tc in

TC out

gin

Tg out

Tw in

TW out

—

wa

— | Radiation

o
Q

°C

L.

b

°C

"

i

°C

W/m?

1 9:00

29.17

51.67

28.68

37.38

40.34

38.37

32.13

31.64

28.07

502

2 | 9:30

30.81

69.07

31.14

43.62

50.68

48.22

32.62

32.62

30.11

651

3 | 10:00

31.64

70.25

30.65

4493

55.44

53.47

31.8

32:29

31.95

690

4 110:30

31.94

81.85

34.59

78.79

59.06

57.09

77.46

32.78

32.32

785

0.968

5 | 11:00

32.95

80.9

33.11

78.25

59.06

55.94

75.48

33.61

33.19

885

0.99

6 |[11:30

33.61

80.4

34.1

78.24

59.71

57.41

76.1

34.76

37.32

876

1.008

7 112:00

33.93

81.39

35.74

78.91

61.68

60.37

gl

35.74

41.93

870

1.022

8 |12:30

34.76

81.55

37.22

78.09

58.73

56.92

T1.93

39.68

47.39

902

1.032

9 | 13:00

32.95

78.43

36.89

77.85

56.1

53.64

77.74

40.5

52.74

915

1.038

10 |13:30

33.44

79.21

34.92

78.28

52

50.85

773l

41.98

58.89

923

1.04

11 | 14:00

33.61

79.06

32.62

78.19

§5.1

54.28

77.62

42.97

62.17

872

1.038

12 | 14:30

32.95

78.97

33.28

77.4

52.31

51.32

76.32

4297

62.18

864

1.032

13 |15:00

31.96

52.16

31.47

35.74

40.5

38.37

51.83

43.79

62.15

747

14 | 15:30

31.64

50.68

30.32

34.43

39.19

37.38

50.85

42.8

62.08

636

15 |16:00

31.47

44.11

30.65

32.78

36.07

34.76

49.7

43.13

61.98

516

average

32.46

70.65

33.03

62.19

51.73

49.89

62.79

38.08

46.96

775.6

88



mauiindoyarnanisnaaoa

Paesonuoa 2.5 ans ANuTuTy  99.8%

@

~ A
UN 6 DU 5.9.

v
Y5 25 ansg

We. 2553 L'Jﬁu%iﬁ’lﬂaﬂﬂ 09.00 - 16.00 uTﬁﬂ"l

Tempera| +« . ‘g

ture '.g Collector Heat exchanger % :"3

g = 2
| T, | To | Tow] Toou| Tam | Teou| Twin]| Twou| Twa| I7 | m

Tme N[ ec [ ec [ec [oc[oc|c| clec]| e c|wmrgh

1 9:00 | 29.5 142.64129.67|31.31|35.41|34.59|33.77|32.78(36.73| 513 0
2 9:30 12999 52.32130.65|35.41]40.99]39.68| 33.93] 33.28(36.79| 652 0
3 110:00130.98(53.31|31.47| 364 | 42.8 |142.14| 33.93|33.28|36.12| 660 0
4 [10:30131.64]59.7133.11]39.02| 47.4 |45.43|34.26|33.93]36.99| 655 0
S [11:00]131.31| 64.8 | 34.26(40.01|50.03 [ 48.88|33.93|33.61|37.26| 675 0
6 |11:30(32.62|57.25(32.46|37.88(46.41|45.26|34.76| 34.1 | 36.59| 546 0
7 [12:00]32.13162.34|33.44(41.65]|49.53(49.37| 34.1 | 33.77|35.32| 663 0
8 [12:30(32.95(61.03]|33.61]40.67|48.38|47.89|34.59| 34.1 | 35.65| 652 0
9 |13:00(32.13(58.56|31.64|38.53|145.26|44.28|34.76| 34.1 | 35.05| 645 0
10 | 13:30]32.62|54.13| 31.8 [ 37.05]|43.46|43.13|34.43|33.77|35.12| 621 0
11 1 14:00)132.29| 54.3 [ 31.64|38.04|43.62(42.47|34.26|33.61(34.78| 625 0
12 | 14:30132.29| 54.3 | 31.8 | 37.55]143.29(42.47|34.76| 34.1 | 35.45]| 594 0
13 115:00]31.47|55.12(31.14|38.04|43.13(41.98|33.93|32.95(34.51| 617 0
14 | 15:30| 31.8 |51.01|31.47| 36.4 | 40.67| 40.5 | 34.59|33.61|35.19| 596 0
15 | 16:00]|31.64|52.16(32.29(37.88141.32(40.83|34.76|33.77|35.39| 512 0

average 31.69]55.53(32.03137.72144.11(43.26]34.32]33.65| 35.8 | 615.1
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MINTUNNToYaHAN1TNAADS

v
YSuuasemuea 2.5 aas anNuEuTe 99.8%  USinaia 25 ans

TUN 7 @B B.A. WAL 2553 ASUNAADY 09.00 - 16.00 WA

Tempera *g 9 .5
ture | % Collector Heat exchanger| & R
: = | 3
© ~
. Ta Tc Tc in Tc out Tg in Tg out Tw in Tw out T wa I T m
Time

°C | ¢ | ST L2020 e | | wim ke
1 9:00 | 29.99|38.53|28.68|31.47|33.11|31.14(29.83|30.16| 31.37| 483 0

2 | 9:30 [30.9843.79]29.99(33.77| 36.4 |34.76]29.83|30.16 | 31.17| 551 0

3 |10:00)31.47(48.88| 29.5 | 35.08| 38.2 | 35.9 |29.99]30.65|30.96| 621 0

4 | 10:30(32.29]53.64|30.49 [ 36.73 [ 41.82 | 39.85[29.67 | 30.49| 31.03| 665 0

5 | 11:00] 31.14| 56.76 | 30.49 [ 37.71|43.29| 40.67 | 29.67 | 30.32| 30.43| 671 0

6 |11:30]32.62|64.3130.65|39.02|46.25|43.13]29.83|30.81|30.56| 696 0

7 112:00]31.47|65.62 | 30.65| 38.7 | 46.91|44.44|29.67|30.49|31.03| 723 0

8 |12:30]31.96|61.85(30.32(37.71|44.94|42.64|30.16|30.81| 30.7 | 632 0

9 |13:00)131.64]63.33]30.98|38.53|46.25|42.97|30.16] 30.98|30.23| 685 0

10 | 13:30 | 32.13]63.33|30.16| 38.86 | 44.94 | 43.29 | 30.49 | 30.98 | 29.42| 613 0

11 | 14:0031.96|56.76 | 31.14| 37.55(43.79| 42.14 | 30.32| 30.81{ 30.96 | 610 0

12 | 14:3033.77| 68.42|32.29| 46.25|49.86 | 47.07 [ 30.81 | 31.14 | 30.23 | 684 0

13 | 15:00|32.95]69.07 | 34.26 | 44.77 [ 51.01 | 50.68 | 30.65 [ 31.31{ 31.03| 697 0

14 [15:30(32.46(67.27| 34.1 | 43.29(47.89|46.41|30.98(31.31| 30.9 | 591 0

15 | 16:00(32.95| 58.4 | 33.28 | 38.7 [ 44.11|43.29|30.81|31.47|31.43| 523 0

average | 31.99|58.66|31.13|38.54(43.92|41.89|30.19(30.79] 30.76 | 629.7




A tiuindeyanan1snaaeg

PSuasemuoa 2.5 903 ANUTUTY 99.8%

Jun 20 1Py .4,

WA, 2553

DﬁWGMﬂﬂﬁﬂQ 09.00 - 16.00 WUIWM

v
s 30 ansg

Tempera
ture

Time-

ambient

Collector

Heat exchanger

Radiation

e

Tc in

TC out

gin

Tg out

win

w out

91

o
@

°C

Pl

s

-

i

M

C

W/m*

1 9:00

29.01

52.36

28.14

36.95

40.56

38.3

28.29

29.31

565

2 | 9:30

30.39

64.8

29.83

41.32

48.71

47.4

28.68

29.67

30.7

642

3 | 10:00

31.96

77.78

30.65

53197

55.61

53.97

29.17

30.16

30.36

725

4 110:30

32.22

79.75

30.49

78.4

55.28

52.65

77.43

30.16

29.42

785

0.987

5 | 11:00

32.62

TOTS,

32.46

78.07

56.92

54.95

7712

30.81

30.43

796

0.999

6 |[11:30

33.61

80.57

32.13

78.91

59:22

57.09

77.28

31.8

32.77

858

1.009

7 112:00

33.77

80.73

32.46

78.57

59.55

57.09

77.43

33.11

34.45

875

1.017

8 [12:30

34.26

81.72

35.08

78.57

59.55

56.43

77.25

36.4

40.08

954

1.023

9 |[13:00

33.39

80.4

36.89

78.07

59.88

58.07

J7.27

39.19

42.56

955

1.027

10 | 13:30

33.44

80.24

37.38

78.73

58.56

55.61

77.6

41.16

46.04

872

1.029

11 |14:00

34.76

78.28

37.88

77

56.1

54.79

77.58

42.97

48.52

752

1.029

12 | 14:30

34.36

79.76

41.49

78.09

57.58

56.27

77.94

44.11

49.19

830

1.027

13 | 15:00

34.26

76.46

39.35

51.34

56.92

55.61

54.79

45.43

51.67

672

14 | 15:30

34.76

70.71

37.22

47.23

53.15

52.82

543

45.59

52.07

534

15 ] 16:00

34.59

62.18

35.25

42.97

47.07

46.41

53.47

45.59

51.67

421

average

33.16

75.03

34.45

65.21

54.98

53.16

63.04

37.03

39.96

749.1




AT NLUNNToYaNaNITNAADY

PSUseMUDa 2.5 403 ANUTUTY 99.8%

o A
IUN 21 @OU B.A.

WA, 2553

na1§uwﬂaaa 09.00 - 16.00 W1

v
Y3111 30 ang

Tempera

ture

Time

ambient

Collector

Heat exchanger

=

Tc in

TC out

gin

Tg out

win

TW out

= | Radiation

°C

G

e

L

L

%

°C

W/m®

1

9:00

30.32

47.23

29.5

32.95

37.55

36.89

29.5

29.01

473

2

9:30

31.96

58.56

30.32

35.58

44.94

44.44

29.5

29.34

31.3

538

10:00

36.56

7121

31.64

46.74

54.62

53.97

29.01

29.67

30.23

652

10:30

34.43

81.39

34.1

78.4

60.53

58.07

75.64

30.81

31.57

789

0.996

11:00

33.93

80.9

34.92

78.06

60.7

59.55

27

30.81

30.16

793

1.008

11:30

35.25

80.57

33.44

78.91

60.21

59.06

76.95

31.47

31.5

853

1.018

12:00

33.61

81.06

34.26

78.58

61.85

59.39

77.61

33.77

32.84

835

1.026

12:30

35.74

81.69

39.52

78.9

65.13

63.16

T11:93

37.88

37.26

952

1.032

13:00

35.25

78.93

41.32

67.76

58.56

59.88

76.16

38.37

40.21

835

1.036

10

13:30

36.89

80.4

41.16

78.9

62.5

61.52

76.3

41.82

41.68

895

1.038

11

14:00

35.25

79.97

40.83

77.97

57.74

59.71

76.98

41.65

45.03

783

1.038

12

14:30

34.59

78.91

38.73

719

52.49

52.32

76.65

43.13

46.31

775

1.036

13

15:00

35.08

67.1

359

43.95

315

51.67

51.67

43.46

46.17

612

14

15:30

34.1

61.03

34.92

40.17

474

47.89

51.34

43.79

47.18

532

15

16:00

34.76

58.89

3541

41.16

46.74

47.23

50.35

43.79

46.84

454

average

3451

72.52

35.73

62.39

54.83

54.32

62.19

36.58

37.98

718.1

92



Muindoyanamsnaany

P senuea 2.5 a5 ANUEUIY 99.8%

JUN 22 @eu B.A.

v
511 30 ans

WAl 2553 1A15UMARDY 09.00 - 16.00 WIANI
Tempera| & ' .S
ture ‘_g' Collector Heat exchanger % k=
: = | g
' Ta | To | Toin | Toowl Tem| Toouth.Twin | Twost| Twa| It | m
fme N[ ec [ ec | ec{°c|°c|=c]|c|°c|e°c|wmlkgn
1| 9:00 | 29.42|52.67|28.68|38.51|40.34|38.37(32.13|31.64|30.58| 573 | 0
2 | 9:30 | 30.55]69.67 | 30.14 | 44.62 | 50.68 | 48.22 [ 32.62|32.62 | 31.31| 638 | 0
3 |10:00|31.31]79.25|30.65| 78.83 | 55.44|53.47| 31.8 [32.29(32.78| 722 | 0
4 [10:3031.24|80.85 | 32.59( 78.79 | 59.05 | 57.09 | 77.46 | 32.78 | 32.95| 775 |0.996
5 |11:00]32.61|81.46 | 33.61 | 78.35| 59.06 | 57.94 | 76.48 | 33.61|34.69| 798 |1.003
6 |11:30]33.71|80.47 | 34.15( 78.44 | 59.71 | 57.42| 77.1 | 34.76 | 37.52| 858 |1.008
7 112:00]33.53| 81.19 | 35.54 | 78.95| 61.68 | 60.32| 77.1 | 35.74|41.51| 845 | 1.011
8 |12:30(34.66|81.75|37.28 | 78.69 | 58.73 | 56.92 | 77.93 | 39.68| 45.36| 951 |1.012
9 [13:00|32.41|79.73|36.29| 78.85 | 56.1 | 53.63|77.74| 40.5 | 50.47| 935 | 1.011
10 | 13:30|33.54|79.91|34.62|78.28| 55 |53.55| 77.1 |41.98|55.34| 822 |1.008
11 [14:0033.64|79.26 | 32.72| 77.38 | 55.1 | 54.18|77.62|42.97|59.61| 753 | 1.003
12 | 14:30| 32.54|79.67 [ 33.29| 77.4 | 52.31|51.12|77.32| 42.97| 59.54| 835 |0.996
13 [15:0031.56|52.17[31.27|35.74 | 40.5 |38.34|51.83|43.79(59.53| 672 | 0
14 [15:30|31.53| 50.38 | 30.36 | 34.43 | 39.19| 37.68 | 50.85 | 42.8 | 59.44| 534 | 0
15 [16:00|31.63|44.11|30.15]32.78 | 36.07 | 34.74| 49.7 | 43.13|59.24| 411 | 0
average |32.26| 71.5 |32.76 | 64.67|51.93| 50.2 | 62.99 | 38.08 | 45.99 | 741.5

93



PSumnsemuosa 3 ans mmﬁ’fui’fu 99.8%

o A
IUN 1 19U 5.9.

aafuiindeyanansnaaoa

v
Y 20 ans

Wl 2553 IA3UNAABY 09.00 - 16.00 WM
Tempera| & g g
ture % Collector Heat exchanger ‘q"cé g
: = | 3
&
| T, | Te | Toin | Took] Tgn | Tgout| Tain| Twou] Twa| It | m
fme N[ e [oc [ec [ec [°c [ °c | °c | °C | °C [Win|ke/hr
1| 9:00 | 30.16| 57.09| 29.67| 30.73| 43.13| 41.32] 33.93 33.11] 29.72| 512 | 0
2 | 9:30 | 31.8 | 70.22| 30.98| 32.83| 50.52| 49.2| 34.1] 33.77| 30.45| 611 | o
3 110:00| 32.98| 74.63| 33.93| 36.34| 56.27| 54.13| 34.26 33.77| 32.65] 725 | ©
4 [10:30|33.44| 78.72| 34.92| 77.24] 61.03| 59.71| 77.27| 34.76| 35.06| 775 | 1.082
5 | 11:00|33.77| 82.21| 35.25| 78.07| 61.03| 59.39| 77.76| 36.07| 38.94| 796 | 1.085
6 |11:30|34.76| 82.7| 36.89| 78.57| 62.01| 60.03| 77.25| 39.85| 43.1| 886 |1.008
7 |12:00|34.43| 82.5| 40.17| 78.75| 61.34| 59.19| 77.09| 44.28| 47.26| 861 | 1.09
8 |12:30|34.59| 82.21| 44.94] 78.75| 61.03| 59.55| 78.03| 50.35| 52.5] 923 | 1.001
9 |13:00|34.43 | 81.39| 46.37| 78.4] 61.07| 59.76| 78.16| 54.46| 58.4 935 |1.092
10 | 13:30{35.41 | 81.39| 46.25| 78.58| 60.53| 59.22| 77.43| 55.4| 64.28] 879 |1.082
11| 14:00(35.58 | 81.76| 42.8| 78.49| 56.92| 56.43| 77.97| 56.92| 69.42| 856 | 1.081
12 | 14:30| 35.25| 80.42| 34.92| 78.18] 56.68| 55.7| 77.88| 57.74| 69.15| 810 | 1.07
13 | 15:00] 35.41| 72.5| 34.76| 40.5| 48.06| 47.38| 69.6| 57.41| 69.08 612 | 0
14 | 15:30 | 34.58 | 57.58| 34.08| 39.68| 46.25| 46.07| 68.79| 58.07| 68.91| 576 | 0
15 | 16:00| 34.76 | 52.18| 34.23| 38.77| 46.17| 45.53| 68.15| 57.92| 68.74| 516 | ©
average | 35.58| 82.7| 46.37| 78.75| 62.01| 60.03| 78.16| 58.07| 69.42| 935

94



P semusa 3 ans AUy 99.8%

N 29 @ou W

A etuiindoyanamsnaae

WA, 2553

NAUTUNAADY 09.00 - 16.00 UIWN

v
1Syl 20 ans

95

Tempera

ture

Time .

ambient

Collector

Heat exchanger

-

Tc in

TC out

gin

Tg out

Tw in

TW out

= | Radiation

°C

e

5

e

-

£

G

W/m?

9:00

29.83

56.1

30.16

35.74

43.29

41.82

82.78

32.46

524

9:30

31.14

67.76

30.81

39.19

49.37

48.22

33.28

33.11

35.05

653

10:00

32.46

70.27

31.96

41.63

56.1

56.27

33.11

33.44

34.65

734

10:30

32.62

81.39

33.11

78.75

60.21

60.04

77.43

33.61

34.85

794

1.077

11:00

31.96

80.9

34.92

78.09

60.21

58.4

7|

34.1

36.06

855

1.088

11:30

35.08

82.04

36.23

78.42

60.04

59.22

77.6

35.74

38.94

897

1.089

12:00

34.1

80.4

35.08

78.09

57.58

55.94

77.09

38.86

43.56

975

1.09

12:30

34.43

81.72

38.86

78.42

59.06

57.41

77.58

43.79

48.79

960

1.071

13:00

36.46

79.78

39.19

78.5

543

52

77.48

43.47

52.61

783

1.082

10

13:30

38.1

79.54

38.41

77.13

52.32

52

77.86

43.26

54.68

814

1.052

11

14:00

34.92

79.34

36.92

77.67

52.71

52.37

77.41

43.23

54.08

826

1.053

12

14:30

34.76

79.46

35.61

7111

53.62

54.11

76.61

44.73

54.35

789

1.054

13

15:00

34.26

52.16

33.61

37.88

42.8

42.64

53.64

43.56

53.81

612

14

15:30

34.76

50.85

34.26

37.71

41.98

42.14

52.32

41.73

53.54

573

15

16:00

34.59

52

34.59

38.86

4231

42.64

51.5

394

53.14

516

average

33.96

71.58

3491

62.25

52.39

51.68

63.52

38.97

45.52

753.7




PSnuasemuea 3 aas ANUTUIY 99.8%

[ d' A
AIUN 30 ADU N.Y.

maiuiindeyarnanisnaaes

Vv
Sy 20 ans

WA, 2553  13213UNAADY 09.00 - 16.00 UIAN
Temperal «= ' 8
ture _%) Collector Heat exchanger 2 g
a = | 3
' Us | T | TouwdTomw] Lain | Leoottmbavin | Tvot) Twnl] Iv | m
tme \{°c [ clec|ec|ec|c|c]|e-cl|- c|wmnlkgn
1 | 9:00 | 31.47| 60.86] 31.8| 39.52| 47.23| 47.23]| 32.46| 32.29| 34.38| 535 0
2 | 9:30 | 31.47| 75.48| 32.29| 48.06| 55.12| 53.97| 33.28] 33.11| 34.85| 663 0
3 | 10:00| 32.62| 75.57| 31.96] 49.07| 57.74| 56.27| 78.6| 33.28| 34.51| 714 0
4 110:30| 32.78| 81.22| 34.59| 78.42| 60.04| 59.22| 77.94| 33.44| 35.12| 789 |1.077
S | 11:00| 35.08| 81.85| 36.73| 78.57| 62.67| 60.04| 77.75| 38.86 39( 861 | 1.086
6 |11:30| 33.28| 80.73| 35.25| 78.45| 56.27| 53.97| 76.52| 37.38| 42.96| 877 | 1.095
7 [12:00] 34.1| 80.73| 40.5( 78.75| 61.85| 60.21| 77.27| 41.49 45.9] 925 | 1.095
8 [12:30] 35.9| 80.4| 40.83| 78.03| 58.89| 58.24| 77.36| 43.62| 50.73| 910 | 1.01
9 |113:00] 35.08| 81.06] 41.82| 78.07| 61.36| 59.39( 77.93| 44.73| 53.07| 923 | 1.08
10 | 13:30| 36.23| 81.72| 44.61| 78.58| 61.36| 61.03| 77.6| 43.19| 57.3| 874 |1.079
11 | 14:00| 32.78| 79.22| 34.59| 78.42| 55.04| 54.22| 77.94| 44.44| 35.12| 789 [ 0
12 | 14:30| 35.08| 79.85| 36.73| 78.27| 53.67| 52.04| 77.75| 42.86 39| 861 0
13 {15:00| 31.8] 63.49| 31.8| 39.68| 47.4| 47.56| 60.21| 41.03| 60.17| 622 | 0
14 | 15:30| 34.76] 64.97| 33.44| 42.31] 49.37| 48.38] 60.53| 40.49| 59.77| 571 0
15 [ 16:00| 34.76( 57.74| 33.93| 39.35| 45.59| 46.58| 58.73| 40.49] 59.17| 534 0
average 33.81| 74.99| 36.06| 64.24| 55.57| 54.56| 68.12| 39.38| 45.4| 763.2

96



MINTuNntoyanan1TnAans

Wnuasemuoa 3 a0 ANUTUTY  99.8%

o A A
IUN 2 1N 5.9.

y =Y
s 25 ans

Wl 2553 19A13UNAABY 09.00 - 16.00 UIAM
Tempera| « . =
ture ,g Collector Heat exchanger s&)'s §
: = | 3
| Ty | T | Ten] Teon] Tgin | Tgou| Twin] Twou| Tua| Iv | m
Tme N[ ec [ °c [ °c | °c [ °c|°c|°c|°c]|e°c|wmkghr
1 | 9:00 | 27.2 | 51.83|24.57|35.58| 38.86|37.88]33.11|32.29(32.84| 483 0
2 ] 9:30 |129.83] 67.1 |29.34(43.29]50.52(49.53|30.98(31.96| 32.3 | 551 0
3 | 10:00]32.13]|75.75(31.96|47.75| 58.56 | 57.91| 31.8 | 32.62(33.44| 621 0
4 110:30(32.62|81.06|34.43|78.91[57.91|56.43|77.61|32.95(34.38| 875 | 1.088
S | 11:00|34.26 | 81.72|34.92 | 78.42 | 60.37 | 59.22| 77.45( 33.77|35.92| 871 | 1.098
6 |11:30134.59|81.88| 359 [78.42| 60.7 | 58.4 | 77.27(35.74| 39 896 | 1.088
7 112:00|34.43|81.55(36.73|78.25|59.22|57.41|77.76| 37.88(42.09| 963 0
8 [12:30)134.92|76.27|37.71(59.39|57.41|56.92|52.16| 39.52|45.24| 632 0
9 [13:00]34.43169.73|35.41(41.32|52.16|52.49| 51.34| 40.5 | 47.18 | 685 0
10 | 13:30] 34.26| 65.3 |36.07|40.83]50.03| 49.7 | 50.03|41.82|48.38| 613 0
11 | 14:00|33.28(53.97|33.93|37.55|44.11|44.44|48.55]141.49|46.84| 610 0
12 | 14:30]33.11(53.47|33.44|38.37|43.29| 42.8 | 48.22|41.82|46.98| 684 0
13 | 15:00|33.44(54.95(34.59139.52144.44144.44)147.23141.98]47.04| 697 0
14 | 15:30]33.93| 56.1 | 34.92| 40.5 | 45.43|45.26|46.91(41.98|46.98| 591 0
15 | 16:00(33.93(55.77(35.41140.67|45.43145.76|46.08]|42.14146.98| 523 0
average 33.09| 67.1 133.96|51.92]151.23|50.57| 53.1 | 37.9 [41.71| 686.3
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M NtuindoyananIInaans

PSauasenuea 3 ans ANUTNIY 99.8%

o A A
UN 3 1\dY 5.9.

WL

2553

v
S 25 ans

AUTUNABDT 09.00 - 16.00 WIWNI

Tempera
ture

Time

ambient

Collector

Heat exchanger

Radiation

-

Tc in

TC out

gin

Tg out

Tw in

TW out

°C

°C

g

Lt

T

e

°C

W/m?

1 9:00

29.34

51.83

27.37

3541

38.53

37.78

3314,

32.29

483

2 | 9:30

29.01

64.31

28.35

40.5

46.25

43.79

32.62

31.96

30.66

626

3 |10:00

29.83

76.13

30.16

62.18

52.98

50.35

32.78

32.62

31.79

716

4 [10:30

31.47

80.24

32.29

78.43

57:25

54.62

76.8

33.11

32.46

785

1.074

5 [ 11:00

32.95

81.22

34.26

78.24

58.73

55.94

77.94

34.26

36.59

811

1.086

6 |11:30

33.11

80.57

33493

78.75

57.58

54.95

76.1

35.08

40.07

866

1.088

7 |12:00

33.61

80.9

36.23

78.65

58.56

56.1

77.94

37.88

45.75

884

1.089

8 [12:30

33.28

81.39

37.22

78.24

59.22

56.27

77.93

41.32

50.36

905

1.099

9 [13:00

32.95

80.4

37.05

78.4

57.58

53.47

71.76

41.65

56.85

945

1.099

10 | 13:30

34.26

79.75

37.38

78.09

55.77

52.98

T3

44.77

61.06

923

1.089

11 | 14:00

33.61

78.93

37.71

78.33

54.46

5216

77.22

4592

64.41

852

1.089

12 | 14:30

32.78

79.01

3728

78.73

53.18

51.86

77.58

46.25

66.68

844

1.088

13 115:00

32.29

69.4

31.8

43.29

48.06

44.94

56.1

45.43

66.48

715

14 | 15:30

33.28

64.64

34.1

42.64

47.56

46.08

55.61

47.23

66.45

645

15 | 16:00

32.78

58.07

32.62

40.83

42.64

41.16

54.46

45.76

66.15

537

average

323

73.79

33.85

64.71

52.56

50.16

64.09

39.7

49.76

769.1
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aafuindoyanan1snaaes

SNuasemMusa 3 ans ANUTNTY 99.8%

o A A
MUN 4 1ADU B.A.

v
Y3 25 ans

WA, 2553 SUNAADY 09.00 - 16.00 WA
Tempera| +« g g
ture ﬁ Collector Heat exchanger ‘q"c; LS:
g = g
&

. B | Te | Tein | Toan| Tain | Tooee] Tovis | Twwane] T || Iv | m
tme \{ec [ cec|ec|ec|oc|c]|ec]| e c|wmkegn
1 | 9:00 |28.19|47.89(29.67|35.25|38.53(37.38 | 35.41 | 34.26 | 38.07| 494 | ©
2 | 9:30 |30.81]58.89[30.65[39.35|45.59 | 43.95|35.41|34.76 | 37.87| 523 | 0
3 110:0029.83| 71.04|32.13|45.59 | 53.15]| 52.49 | 35.41 | 34.76 | 37.53| 716 | ©
4 110:30(30.98 | 78.36 | 32.13 | 44.94| 53.47| 52.98 | 76.74| 35.25 | 37.19| 764 | 1.072
5 | 11:00]31.47|78.95|32.46 | 77.41| 55.94 | 55.61 | 76.74 | 34.92| 36.93| 817 | 1.084
6 |11:30| 31.8 |80.07 | 34.43 | 78.51 | 58.56 | 57.41 | 77.88 | 35.41 | 37.73| 875 | 1.086
7 |12:00[31.14| 78.93|36.73 | 78.6 | 57.09|55.77| 76.46 | 34.59| 36.59 | 864 |1.087
8 |12:30| 34.1 |82.21[37.38|78.55| 60.7 | 58.4 | 77.58|38.37|40.08| 935 | 1.097
9 |13:00(33.28|81.55|38.04 | 78.42| 60.21 | 58.07 | 77.27| 38.37| 41.82| 915 [1.097
10 | 13:30(33.61 | 76.63|37.05 | 49.53| 56.1 | 55.12|46.25|38.37|43.56| 733 | 0
11 | 14:00|34.43 | 75.48|36.23| 51.83| 55.12| 54.3 |45.76[39.19[43.36| 710 | ©
12 | 14:30|33.93 | 76.13 | 41.49 | 48.38| 56.27 | 56.59 | 45.43 [ 39.85[43.96| 734 | 0
13 | 15:00| 34.1 | 66.45| 36.4 | 44.11]51.01{50.68|44.61|39.85[43.76| 645 | 0
14 |15:30(33.44| 62.5 | 34.59|43.62|47.89 | 46.58 | 44.44| 40.01[43.23| 612 | ©
15 | 16:00|33.61 | 59.55|35.74| 42.8 | 46.41|45.76| 44.44| 405 | 443 | 524 | ©
average |32.31]71.64|35.01(55.79|53.07(52.07|55.99|37.23| 40.4 | 724.1
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aafuiindoyananisnaaes

USunumsenIvea 3 ans mwm%’mﬁ'u 99.8%

N 23 @eu B.4.

¥ =Y
53141 30 ang

WAL 2553  LAGUNAGBY 09.00 - 16.00 LR
Tempera| « . £
ture '_% Collector Heat exchanger 2 g
5 ° | 2
| To | T | Tou | Teou] Ton | Tgou| Tun | Tuaa| Tua| It | m
Tme N[ oc [ec [oc [ oc [ec | ec]|c| c| c |wmkghe
1 | 9:00 [20.14] 50.83| 27.37| 35.41| 37.53| 36.78 | 20.11 | 29.29 | 30.52| 531 | 0
2 | 9:30 [29.51|64.31(28.35| 405 | 44.25]|43.59]29.62]29.96|30.86| 647 | 0
3 110:00(29.83 [ 67.13[30.16 | 45.18 | 52.88 | 50.25| 30.78| 30.62| 31.59| 706 | ©
4 [10:30{31.41|80.24|32.29|78.93 | 56.25 | 54.82| 76.8 | 31.11]32.56| 775 |1.087
5 | 11:00|32.85 | 81.22 | 34.26 | 78.34| 58.73| 56.94 | 77.94 | 33.26 | 35.59| 851 | 1.097
6 |11:30|33.51]80.57(33.93|78.65|57.58| 56.95| 77.1 | 35.08]39.07| 846 |1.094
7 | 12:00|34.61| 80.9 |36.23|78.78 | 58.56 | 56.18| 77.94 | 38.88 | 43.75| 834 | 1.09
8 |12:30|34.28[81.19]37.22| 78.14| 59.22| 57.27| 77.93 | 41.32| 47.46| 905 | 1.098
9 |13:00(33.95|80.42{37.05| 78.4 | 57.58| 54.47| 77.76 | 41.45| 51.85| 945 |1.098
10 | 13:30{33.26{79.35(37.38| 78.29| 55.17 | 52.68 | 77.57| 44.77| 55.06 | 943 | 1.096
11 | 14:00]33.61[79.93|37.71 | 78.83 | 54.46 | 52.26 | 77.72| 45.62| 59.41| 852 | 1.081
12 | 14:30{32.78 | 79.01|37.28 | 78.73 | 53.18 | 51.66 | 77.58 | 46.25 | 62.88| 844 | 1.08
13 | 15:00(32.29| 69.4 | 31.8 | 43.21|48.06 | 45.94| 58.1 |45.23|62.68| 715 | ©
14 | 15:30(32.68| 64.64| 34.1 | 42.44|47.56 | 46.08 | 55.91|45.17| 62.45| 645 | ©
15 | 16:00|32.78| 58.07{32.62| 40.53 | 42.64| 41.16 | 54.86 | 45.76 | 62.25| 527 | ©
average |32.43|73.15|33.85|63.62|52.24|50.47| 63.78 | 38.92| 47.2 | 771.1
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MstufindoyananIsnaaed

Pinumseniuea 3 ans ANUTUTY 99.8%

o I
IUN 24 1A 5.9,

v
s 30 ans

WA, 2553 1asuNAand 09.00 - 16.00 UIWA

Tempera| = g o
ture | -2 Collector Heat exchanger & k)
: 5| 3
_ Ts || Te | Toin | Yoo | Lgin | Looue] Swin] Tnont] D] 47 | m
Tme N[ ec [ ec{ec|oc|c|c|c| c|- c|wmlh
1 | 9:00|29.01]52.16]28.19]36.89| 40.5 | 38.53|28.52|29.01|29.89| 525 | ©
2 | 9:30 |30.98| 64.8 | 29.83|41.32|48.71| 47.4 | 28.68|29.67| 30.7 | 651 | ©
3 110:00{31.96|77.78 | 30.65 | 53.97 | 55.61| 53.97( 29.17| 30.16| 30.36| 742 | 0
4 110:30]32.62|79.75|30.49 | 78.4 | 55.28|52.65| 77.43| 30.16 | 29.42| 755 | 1.074
5 | 11:00{32.62|79.75 | 32.46 | 78.07 | 56.92 | 54.95| 77.12| 30.81| 30.43 | 854 | 1.085
6 |11:30]33.61|80.57|32.13| 78.91|59.22| 57.09| 77.28 | 31.8 | 32.77| 836 |1.086
7 |12:00(33.77|80.73 | 32.46 | 78.57| 59.55 | 57.09| 77.43 | 33.11| 34.45| 854 |1.096
8 |12:30(34.26|81.72| 35.08 | 78.57| 59.55 | 56.43 | 77.25| 36.4 | 40.08| 915 |1.097
9 |13:00]33.44| 80.4 | 36.89|78.07|59.88 | 58.07| 77.27|39.19| 42.56| 943 |1.097
10 | 13:30| 33.44 | 80.24 | 37.38 | 78.73| 58.56 | 55.61| 77.6 | 41.16| 46.04| 943 | 1.09
11 | 14:00|34.76| 79.28 | 37.88| 78 | 56.1 |54.79|76.58 | 42.97|48.52| 842 |1.087
12 | 14:30|34.76 | 79.76 | 41.49 | 78.09| 57.58 | 56.27| 76.94 | 44.11 [ 49.19| 846 |1.086
13 | 15:00|34.26 | 76.46 | 39.35 | 51.34| 56.92 | 55.61| 54.79| 45.43| 51.67| 735 | ©
14 | 15:30|34.76 | 70.71 | 37.22 | 47.23 | 53.15 | 52.82 | 54.3 | 45.59|52.07| 644 | ©
15 | 16:00|34.59| 62.18 | 35.25 | 42.97| 47.07 | 46.41| 53.47| 45.59| 51.67| 537 | ©
average | 33.26 | 75.09|34.45| 65.28| 54.97 53.18 | 62.92| 37.01{ 39.99 | 774.8
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aafufindoyanamsnaaos

Sunuaisemuea 3 anas ﬂ’JTlll"lTil“t;IJu 99.8%

JUN 25 @eu .9,

v
5111 30 ang

102

WA, 2553  13a15uMAARY 09.00 - 16.00 WIAN
Tempera| « . _E
ture | -2 Collector Heat exchanger = k=
: = | g
. T8 | T | Toin | Toowl=Bomt Eosmnlvic | Tvon| Tl Iv | m
Time °¢ | °C | e PenkRe 0 Frehoe | °c [Wim? kehr
1 | 9:00 |28.04|47.88|29.97|35.24 | 38.82 | 37.88 | 35.21|34.26 | 38.02| 454 | 0
2 | 9:30 |30.3158.59 | 30.65|39.35|45.59 | 43.95| 35.25|34.73 | 37.37| 526 | 0
3 110:00|29.84 | 71.04 | 32.43 | 45.59 | 53.15 | 52.49| 35.56 | 34.86 | 37.53| 736 | 0
4 110:30[30.38(79.3632.13 | 77.94 | 53.47| 52.98 | 76.74 | 35.25| 37.19| 798 | 1.048
5 | 11:00]31.57|79.95| 32.46 | 77.41 | 55.94 | 55.61| 76.79| 34.92| 36.93 | 817 | 1.48
6 |11:30| 31.8 [ 80.07|34.43|78.51|58.56 | 57.41 | 77.08| 35.41|37.73| 875 | 1.483
7 |12:00(31.1478.53|36.73 | 77.76 | 57.09 | 55.77 | 76.46 | 34.59|36.59 | 884 |1.486
8 |12:30] 34.1 | 82.21|37.88|78.55|60.37| 58.4 | 76.58 | 38.33|40.08| 965 | 1.489
9 [13:0033.28|81.55|38.04 | 78.42| 60.21|58.07 [ 77.27| 38.87| 41.82| 915 |1.492
10 |13:30{33.61|76.64 | 37.45|49.53|56.31|55.12| 46.23|38.97|43.56| 733 | 0
11 |14:00|34.43|75.48|36.23| 51.83|55.12| 54.03 | 45.76 | 39.79| 43.36| 710 | 0
12 |14:3033.93|76.33 | 41.49 | 48.38 | 56.27| 56.59 | 45.43| 39.85[43.96| 734 | ©
13 [ 15:00| 34.1 | 66.45{36.34|44.11{51.01|50.68 | 44.61|39.85|43.76| 645 [ 0
14 |15:3033.44(62.35|34.59 | 43.62 | 47.89 | 46.58 | 44.42| 40.06 [ 43.23| 616 | ©
15 | 16:00 | 33.31(59.56 | 35.64 | 42.88 | 46.41| 45.53 | 44.14 | 40.54 | 44.73| 554 | 0
average |32.22|71.73| 35.1 | 57.94|53.08|52.07|55.84 | 37.35| 40.39 | 730.8
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AI0ENINTATHIN

d
o [ [ v 3
mamnadulszansmsmnamnasnuaNu3euve wrsuSaua e N

a %’9’ [ a

y s v I
1NNITIDDNLLUU uazﬁ%’nm?mwaﬁmi@uwawuumm‘mmmmmuﬁUuiﬂﬂhmmuamﬂu

= Y P=1 v w A a 2 kY af 9 :’/
mmamﬂaﬂummsau WURITUIIALADINNY  YUIA 1.6 m ﬂWUUHﬂﬂﬂjﬂﬂigﬂﬂiﬁ‘ﬁu

g
a A

T oW ' gl/ o @ a J @
Laﬂ')ﬂ'ﬁ’ﬂ"lﬂ']ﬁll‘]J'i3ﬁ‘Vl‘ﬁﬂ'Iiﬂ"lfJWlﬂ'ﬂiJ%l'ﬂu‘VN‘HIJﬂﬂ]@ﬂlLNQiUiQ%LLﬁQ@Wﬂﬂﬂ AUANHUSUDI

A @

v
UHATUTITUEI0INAY UAaTl

v w =Y o
WIS VST NAGYUIA 1.6 m’
ANSAI0DN £ VDIUWUATLIN 0.85
] ' [ @ a 4
AINIAIDDN € VDIHUAANIUNAINULAIDINAY 0.96
RUNYITDINA 34°C
< a
ANUSIANINDY 6 m/s
AINIHIRUIUY 0.024 W/m’ °C
a 4 v @ a 4 o
QUHUNNINABVDUHITUTITUAIDINAY 75 €

o a P 4 a ’o’ @ a @ )
WRINUANNS DUIINUAIDINAONIAT DINAAT IS OUNSINUUAIINAS 1A s ld

v
NnauMsaane l1il

o

L4
uﬂiz?mﬁmsmmm%’amammﬁums (2.26)

1 1
+
Echl. b il

w rc-s

[j( =

v

a £ v ' o ) %) o '
Nﬂﬁzaﬂﬁﬂ’liW’]ﬂﬁTﬂJi6”53”313“”\15'UW?NQ’]uﬂ?']uiﬂi‘lﬂUllWUﬂﬁZi]ﬂi]'lﬂfﬁJﬂ'lﬁ (2.23)

h _ o(T +TZ)T,+T,)
r,p-c
1.1

e, &,

_ 5.669x10(75% +55*)(75 +55)
1 1

e

0.96 0.85
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h, . = 0.052 W/m’°C

gamgiivasiesihiuialdnnaums 2.21)

Ts = Tair - 6
= 34 -6
T = 28 °C

S

[ a ¢:{ 1] 1 @ a o
ﬁNﬂJiZﬁ‘ﬂ'ﬁﬂ1§W1ﬂ'J’l‘1~l%’Bu5$ﬁ31QLlNuﬂ5$%ﬂﬂULLﬁﬂﬂ1“ﬂﬁU NNAUNT (2.24)

=
1

rc-s 800('1—‘02 + T52 )(TC + TS )

0.85x(5.669x10°)(55°+ 28°) (55+28)

0.015 W/m’°C

@ a £ T ' @ @ a Jdo '
ﬁﬂﬂizﬁ‘ﬂ‘ﬁﬂﬁtmiG%EZ‘H’JNLLNG'i‘UWﬂ\‘N1u&tﬁ~3@1ﬂ¢lﬂﬂﬂuwuﬂ’i$ﬂﬂ NNAUNT (2.25)

h S (1-0.0018(7~10))1.14(AT)*"

p—¢ 1007

0.31

(1-0.0018(75-10))1.14(15)

0.07

1

20
h . 233 W/m °C

Fulszansnswinnuiouiloaninay MNauMs (2.22)

h, = 5.7+3.8v
o 5.7+(3.8x6)
h, = 285 W/m’°C

v
R

< 1
guiuasamdulszansmsniemanudousanld
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1 1
+
2.33 +0.052 28.5 +0.015

Il

320 W/m'°C
@ 9 A A a g Y Yo @ Y
W'ﬁﬁQWllﬂ'J'liJ‘iﬂu‘ﬂlﬂ56\194’51{5\1!15613"1@5‘1] TﬂﬂWﬁQNUﬂ’ﬂMi@U NAUNT (2.30)
Q u = A cF’ [IT(Ta)c - UL (Tpm - Ta)

) v o g3 wa a ddy 1a A A 1A '
l.mgﬁTHiUﬁl'JLﬂ'UﬁQﬁllﬁﬁﬂ'mﬂﬂ‘ﬂblﬂﬂﬂﬂﬁ@,ﬂﬂﬁu‘mmuﬂﬂiﬂ'i\‘iLLﬁQ INAUNT (2.9)

Ta), =~ 1.01 (TQ)
~ 1.01(0.85x0.96)
(Ta), =~ 0.82

o

gangiveves navhaumde (T,,) unesuisddnnaldonnaums  (2.32)

Tq

m

1K

(T +T.)2

IR

(80 +36)/2

IR

58

v
v @

@ Y a da A a ¥y Yo
ﬂQUUWﬁQQ1Uﬂ31N5f]uﬂTﬂllﬁQ@1ﬂﬂﬂ1’lLﬂiﬂ\1Nﬁi‘l‘hﬂﬁﬂuhlﬂi“l]

Q, 1.6 [886x0.83) - 3.20(58-34)]

10544  W/m’

U a a v @ A a d < o A d‘ @
MUsZANTNMNVOIUHITUS ST NAY ﬂztﬂuﬂ‘vuﬂ%’uaﬂmmmmsﬂ‘lunmﬂaﬂuwmam
an Y a Jda 9 a <4 [ VY 1 a a v @ A
1’]ulﬁil"IﬂLLfN’E]'WW]EJ‘VIGIﬂﬂi%‘VIULLﬁ'JL‘lJﬁUHL‘]Jl‘lWﬂQ\ﬂuﬂ'31113El‘l-!ﬂ'l“lj53’(‘(1’]‘55’!11"1‘1]6\1“?435‘1]3\3?{

a Jdo
Elﬁﬁﬂnlﬂﬂﬂﬂﬁu"]mllﬁ/ﬂ1ﬂﬁﬂﬂ'l§ (2.34)



Mo x 100
I A,
= 1054.4
x 100
(886x1.6)
= 74%

3 a a o [ d
fﬂiﬂ11!'3&!?1'\1"53%‘"55\1°WTI1Qﬂ'J]‘N%i’)u“lﬁ’)@‘531]'1]”39]1«!1%61!“@\1\311&!!@7\16“:'\lﬂﬂ
A a ¥ 1] [ a = 9 <
"l)']ﬂwaﬂ'lii“/lﬂﬂ@\uﬂ‘iENNGWLHSﬂuWﬁQ\ﬂuLLﬁQ@'I'VIﬂEJLLUULLNULiﬂUIﬂﬂi‘ULﬂﬂ]Hﬂﬁlﬂuﬁ15

~ 9
ganilasunnuseu

¥ v g y a a
u11ut‘l\1lﬂuu136ulﬂﬁu‘lﬂi 20 QN9

AundeiunginuauAIn C, = 418 kikg'K
Tiitians = 29°C (1121 09.00 U.)
Titiars = 69°C (1121 16.00 1.)

v o 8 ¥y v
ﬂ?mmmmaauiummumsau m"lmmaums 2.37)

Qs = mw.s X Cp,w X (Tcnd.s- Tinilial,s)
= 20 x 4180 x (69-29)
Q, = 3344 kJ

v

32 ANTNUNIANUT UV UUV G BY INaUMT (2.38)

n. = ————QS x 100
Hto(
3344
_ x 100
11273

== 30%
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a d d

MIAANZRMAATHFAN TN
% A a ¥y o a o % & P
MIAINUDONUVVAINUATOINAAUTOUNTIN UL IR asTdemusal]umsuani)den
o [ @ P @ 4 [ =1 <

anudou Taohimssaadnnniaquazginsaindamiae ldhouaziienly  Tasldaau

g o a =1 1 a ' ;
TidluswauiEu 14,170 v Togmsldaumanilszunm 10 T lifayasimn Faawnse

G

a J N Yo ¢=y
WNTITHMUATHIANAAST 1AL

318MIATA
Ay 1M U 51M

L | manwunng 3 mm 2 AU 2400 UM
2. | mAnanving 1127 2 du 380 UM
3. | manmnvna 1127 2 du 300 UM
4. | nszanlavna 6 mm 6 Wa 540 UM
5. | uHenouAuYeS 4 M 4800 W
6. | neveouns  3/8” 1 3 800 UM
7. | dosoneunl  3/8” 90 paf 5 250 1M
8. | Yosoneauas  3/8” 45 9N 5 M 250 1M
9. | Yeromuma  3/8” 4 M 200 UM
10. | udfiivmeaas 3/8” 8 @M 400 UM
1. | auuduanudowune 147 3 A 150 UM
12. | auuduanudounuuEy 17 1 uHY 1200 UMW
13. | dens 2 nsziles 200 UM
14. | emuea 99.80% 12 v 1,800 1M
15. | dovina4” 4 M 400 1M

5 14,170 UM

Imsdsziiulagfnszeznaimsauny
sEUzIMAUNY = Guasnu /(51018mdvaneat - aildiiwaaeail)
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AIUN 1 'Jlﬂi'\%ﬁ5814’JNLﬂ3ﬂQNaﬁuﬁE]‘NWa\1x‘lTL!LLENE]11/I€FIULL‘U‘ULLN‘ML'iEJ‘lJIﬂEJGl”]SLEWl’IuFJﬁL‘I.]u
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A Flat Plate Solar Hot Water Using Ethanol for Heat Exchange
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Abstract

The research is about the design and construction of a solar hot water sheet using
ethanol as a heat exchanger material and determine its performance as a solar water heater. The
solar panel (Solar Collector) condenser consists of four panels 0914 m” in area, covered with
thick glass top 5 mm layer, in a hot water tank 40 cm diameter and 50 cm high covered with
insulation. Also, heat exchanger coils are within the tank. The substance of ethanol as working
fluid circulating within the heat exchange system to a state of boiling water into steam. The water
temperature increases respectively. Ethanol will be condensed into a liquid when passing water
flows back into the tank room before flowing back to the solar panel. The result of solar
radiation can cause high temperatures to 82 degrees Celsius; so the substance of ethanol can be
toiled into steam to flow within the kot water system in addition, it can cause the water inside

_the tank temperature to reache 69 degrees Celsius of heat transfer, well in a range between
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12.00 to 13.30 PM. Experimental results obtained are there calculated to determine the thermal
performance of solar collector panels. By the efficiency of solar radiation, solar maximum and 77
percent can lead to results obtained as calculated. We can determine the thermal performance

of the heating system, the coefficient of thermal efficiency of the heating system at 30 percent.

Keywords: A desien, Ethanol, Performance, Solar Collector, Heat exchanger
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