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ซย ันต ์ ศ าล ิค ุป ต ์ และ เกซา ธ ีระโกเมน. การประกุกต ์ใ?ท ้ทคโนโลกี ่ เพ ื ่ค การาเระห ย ัดพ ล ังงาน  

และ ก า ร อ อ ก แ บ บ อ า ค า ร ป ร ะ ห ย ัด พ ล ัง ง า น . เอ ก ส า รก า รส ้ม น า  ก ฎ ห ม า ย  อ น ุร ัก ษ ์-  

พล ังงาน  ผลกระทบและการออกแบบสถาป ิตยกรรมสม ัยใหม ่,  2 5 3 6

ป ราโม ท ย ์ เอ ี ่ยมส ิร ิ.  ภาพรวมสถาณ การณ ์พ ล ังงานในป ีจจ ุบ ัน  และ การบร ิโภคพล ังงานในอาคาร.

หน้า 9 - 1 1 .  เอ ก ส า รก า รส ้ม น า  ก ฎ ห ม าย อน ุร ักษ ์พล ังงาน ผ ลก ระท บ แล ะก าร- 

ออกแบบสถาป ิตยกรรมสม ัยใหม ่ 1 2 5 3 6

พ งศ ์พ ัฒ น ้ มั ่งคั ่ง. ค ่าก ารถ ่าย เท ค วาม ร ้อ น รวม ใน อ าคาร . หน้า 5 - 7 .  เอกสารการส ้ม น า ก ฎ ห ม าย  

อน ุร ักษ ์พล ังงาน ผลกระทบ และการออกแบบสถาป ิตยกรรมสม ัยให ม ่,  2 5 3 6

นพกุล ป ล ื ้มถนอม. เจ ้าห น ้าท ี ่ฝ ่ายกรรม ว ิธ ีข ้อ ม ูล  ก อ ง ภ ูม ิอ าก าศ  กรมอ ุต ุน ิยมว ิทยา. ส ้ม ภาษณ ์,  

24  ม กราคม 2 5 3 7  และ 4 ก ุมภาพ ันธ ์ 2 5 3 7

ขว ัญชัย ศ ส ิภ าณ ุเด ซ .  ก าร ศ ึก ษ าแ ส งธ รรม ซ าด ิเพ ื ่อ ป ระ โยช น ์ใน ก ารอ อ ก แ บ บ อ าค าร  สาขาว ิซ า­

ว ศ ว ก ร ร ม ศ า ส ต ร ์  ว ิ ท ย า น ิ พ น ธ ์ ป ร ิ ญ ญ า ม ห า บ ั ณ ฑ ิ ต  จ ุ ฬ า ล ง ก ร ณ ์

ม ห าว ิท ยาล ัย ,  2 5 2 7 .
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R a d i a t i o n  " B a l a n c e  Q  a n d  T o t a l  R a d i a t i o n  ( ร นท  a n d  s k y )  T , 1 0  M J / M  
B a n g k o k  l a t i t u d e  1 3  4 4  ท l o n g i t u d e  1 0 0  3 4  e

J a n u a r y  1 9 9 1

H o u r l y  t o t a l s  
T i m e  0 4 - 0 5 0 5 - 0 6 0 6 - 0 7 0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1 1 1 - 1 2

d a t e
1 0 0 0 2 0 8 9 1 7 4 2 2 1 2 4 2

2 0 0 1 3 2 9 2 1 5 2 1 9 6 2 0 0

3 ว 0 0 2 8 6 6 1 1 8 2 0 8 1 1 1
4 ก 0 1 2 6 9 4 1 4 5 1 8 2 1 7 7

5 0 0 0 2 6 8 8 8 9 2 1 0 2 8 5

6 0 0 0 2 2 9 5 1 7 4 1 6 0 2 2 7

7 0 0 0 2 1 5 7 I I I 1 7 3 1 9 6

3 0 0 0 2 6 7 6 9 0 1 6 7 2 6 7

9 0 0 0 2 3 5 9 3 3 3 8 4 9

1 0 0 0 0 2 3 6 6 1 8 7 1 8 9 2 3 7
11 0 0 0 2 9 1 0 0 1 0 9 2 0 5 2 6 2

1 2 0 0 0 2 5 9 0 1 6 5 2 0 8 2 8 3

ท . _ . . - - - -
1 4 0 0 0 8 6 8 1 5 3 2 2 2 2 9 3

1 5 0 0 2 3 2 1 0 0 1 5 7 2 4 8 3 0 9

1 6 0 0 1 4 2 1 2 1 2 0 6 2 7 3 3 1 4

1 7 0 0 1 4 1 1 2 2 2 0 0 2 6 5 3 1 1

1 8 0 0 1 3 6 1 1 5 1 9 3 2 5 9 3 0 5

1 9 0 0 1 3 2 1 0 3 1 7 1 2 0 3 2 4 8

2 0 0 0 1 3 3 9 2 1 5 9 1 9 5 2 8 3

2 1 0 0 1 2 9 9 5 1 2 2 1 8 8 2 3 7

2 2 0 0 0 3 5 6 6 n o 2 1 7 2 6 7

2 3 0 0 1 2 8 7 8 9 2 1 6 8 2 8 1

2 4 0 0 0 2 4 7 6 7 8 1 0 0 1 3 5

2 5 0 0 1 2 8 9 4 1 5 5 2 3 7 2 2 3

2 6 0 0 1 2 7 9 3 1 6 1 1 9 1 2 4 4

2 7 0 0 1 2 8 1 0 5 1 8 9 2 5 4 2 9 6

2 8 G 0 1 2 9 1 0 3 1 8 5 2 4 5 2 9 5

2 9 0 0 1 3 7 1 1 2 1 9 3 2 5 5 2 9 9

3 0 0 0 1 3 9 1 2 1 2 0 3 2 6 7 3 1 3

3 1 0 0 1 4 0 1 2 3 2 0 4 2 7 0 3 1 3

N 3 0 * 3 0 * 3 0 ' 3 0 * 3 0 * 3 0 * 3 0 * 3 0 *

T O T A L 0 0 I S 8 6 9 2 7 5 9 4 4 7 8 6 2 1 4 7 5 0 2

M E A N 0 0 1 2 9 9 2 1 4 9 2 0 7 2 5 0
R E M A R K S  : I S  M I S S I N G  V  ' น , ข E  O R  N O  D A T A  R E P O R T E D

m e a n s  i n c o m p l e t e  d a t a  i n  t h e  S P E C I F I E D  H O U R

1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6

2 0 0 2 4 0 1 7 5 1 8 2
1 8 5 1 5 0 2 0 4 1 5 3
1 5 6 1 2 5 1 2 9 1 5 7
2 3 8 1 7 8 1 3 3 5 8
2 9 2 2 8 6 2 2 6 1 3 4
2 5 9 2 5 2 1 9 1 1 5 8
6 7 7 6 1 7 6 1 4 0
2 3 5 9 1 1 1 1 6 9
1 2 8 2 2 4 1 4 5 1 1 1
9 8 1 3 0 1 5 3 1 5 9
2 4 8 7 2 1 0 2 1 5 7
3 1 4 2 4 8 1 9 2 1 4 9

2 7 4 2 6 0 2 4 9 1 8 4
3 1 9 2 7 1 2 6 9 1 8 4
3 1 7 2 6 9 2 5 3 1 8 2
3 2 0 2 6 9 2 4 6 1 8 9
3 1 5 2 6 7 2 2 6 1 5 2
2 5 4 2 5 6 2 2 9 1 7 6
3 1 0 2 6 0 2 4 5 1 8 6
2 6 6 2 4 4 2 4 4 1 8 8
3 2 1 2 6 2 2 0 5 1 7 0
2 9 7 2 5 1 2 2 3 1 7 8
1 4 3 8 9 1 7 5 1 5 0
2 6 3 2 2 9 1 9 5 1 5 1
2 7 0 2 5 4 2 0 8 1 6 5
3 0 2 2 5 3 2 2 1 1 3 3
3 0 4 2 6 3 2 0 6 1 3 4
3 0 5 2 5 7 2 0 3 1 7 3
3 2 3 2 7 4 2 3 1 1 9 0
3 2 0 2 6 9 2 3 0 1 8 4

3 0 * 3 0 * 3 0 * 3 0 *

7 6 4 3 6 5 6 9 5 9 9 5 4 6 9 6

2 5 5 2 1 9 2 0 0 1 5 7

1 6 - 1 7 1 7 - 1 8 1 8 - 1 9 T o t a l

1 0 6 2 7 0 1 6 7 6
7 9 1 9 0 1 4 6 3
8 7 2 2 0 1 2 0 7
5 7 1 5 0 l 3 f  1
8 8 1 7 0 1 7 4 1
7 8 2 2 0 1 6 3 8
9 1 2 3 0 1 1 3 1
3 7 1 7 0 1 1 8 6
5 5 1 6 0 8 8 1
5 8 2 2 0 1 3 2 2
1 0 2 2 0 0 1 4 0 6
6 4 1 7 0 1 7 5 5

8 5 1 5 0 1 8 1 1
9 6 2 2 0 2 0 0 9
9 7 2 4 0 2 0 9 9
1 0 3 2 5 0 2 0 9 2
9 2 2 1 0 1 9 8 2
9 5 2 2 0 1 7 9 0
8 3 2 6 0 1 8 7 3
1 1 8 3 7 0 1 7 6 9
9 7 3 4 0 1 7 8 4
1 0 5 3 3 0 1 7 1 5
7 6 2 3 0 1 0 6 9
8 7 2 0 0 1 6 8 3
9 6 2 9 0 1 7 3 9
9 3 2 5 0 1 9 0 0
8 6 2 0 0 1 8 7 1
5 6 2 1 0 1 9 1 2
1 0 7 2 9 0 2 0 9 8
1 0 1 2 4 0 2 0 7 6

3 0 * 3 0 * 3 0 *

2 5 7 5 6 8 7 0 5 0 0 0 5

8 6 2 3 0 1 6 6 7
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Radiation Balance Q and Total Radiation (sim and sky)T,IO MJ/Mçïngkok laliiude 13 44 ท longitude ;00 34 e
F e b r u a r y 1 9 9 1

H o u r l y  t o t a l s
T i m e 0 4 - 0 5 0 5 - 0 6

d a t e
1 0 1
2 0 1
3 0 1
4 0 1
5 0 1
6 0 1
7 0 0
i 0 0
9 0 0
1 0 0 0
11 0 2
1 2 0 1
1 3 0 1
1 4 0 I
15 0 1
1 6 0 1
1 7 0 1
1 8 0 1
1 9 0 1
2 0 0 2
2 1 0 9
2 2 0 6
2 3 0 5
2 4 0 6
2 5 0 6
2 6 0 6
2 7 0 5
2 8 0 5

N 2 8 2 8

T O T A L 0 6 6

F A N 0 2
2 2

0 6  0 7 0 7 - 0 8 0 8 - 0 9

4 2 1 2 3 2 0 7
4 0 1 1 9 2 0 1
3 « 1 0 7 1 8 8
3 4 1 0 5 1 8 3
3 5 1 1 2 1 9 1
2 7 9 5 1 7 2
2 4 8 2 1 5 5
2 5 8 4 1 4 3
2 6 8 9 1 5 6
2 5 1 0 5 1 7 1
4 5 1 0 6 1 6 6
2 7 9 6 9 3
3 3 1 0 3 1 6 4
3 2 1 0 3 1 7 9
3 2 9 8 1 5 6
3 j 1 0 7 1 8 3
3 / 1 1 1 1 8 4
3 5 1 0 7 1 9 9
3 4 1 1 0 1 9 7
2 2 1 0 0 1 2 3
3 9 5 7 5 1
4 9 1 3 1 1 9 4
3 7 1 2 8 2 0 9
5 6 1 3 5 2 1 6
6 0 1 3 9 2 2 4
6 5 1 5 1 2 3 4
4 9 1 1 6 1 8 0
5 7 1 3 8 2 1 1

2 8 2 8 2 8

1 0 5 4 3 0 5 7 4 9 3 0

3 8 1 0 9 1 7 6

0 9 - 1 0 1 0 - 1 1 1 1 - 1 2

2 6 9 3 1 0 3 2 1
2 6 6 3 1 0 3 1 9
2 5 3 2 9 9 3 0 9
2 5 3 3 0 1 3 1 1
2 5 4 2 9 6 3 0 4
2 4 0 2 6 0 2 8 7
2 0 9 2 5 3 2 6 0
1 9 8 2 5 2 2 5 9
2 2 3 2 5 0 2 4 9
2 4 5 2 7 9 2 9 4
2 5 8 2 9 8 3 0 9
2 0 4 2 8 1 2 8 6
2 5 5 2 8 2 3 0 4
2 5 0 3 0 0 3 1 3
2 1 7 2 6 5 2 7 0
2 4 7 2 8 6 3 0 6
2 1 9 2 4 9 3 1 6
2 2 5 2 5 1 3 1 4
2 3 9 2 8 4 2 9 6
1 6 6 2 5 6 2 6 0
1 1 7 1 3 9 2 6 9
2 7 6 3 0 9 3 1 5
2 6 8 3 0 5 3 0 7
2 7 6 3 1 9 3 2 5
2 8 4 3 2 3 3 3 0
3 0 5 ”  3 4 8 3 3 4
2 5 6 3 0 3 3 0 3
1 3 9 2 8 9 3 0 4

2 8 2 8 2 8

6 6 1 1 7 8 9 7 8 3 7 4

2 3 6 2 8 2 2 9 9

1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6

2 6 5 2 0 4 1 6 0 8 8
2 6 5 2 3 6 1 9 1 1 0 9
2 5 7 2 2 6 1 7 3 1 0 2
2 6 0 2 3 0 1 8 1 1 0 6
2 5 6 2 1 9 1 7 2 8 8
2 5 1 2 1 3 1 5 8 8 2
2 2 9 1 9 3 1 4 4 8 4
2 4 0 2 0 3 1 6 2 9 0
2 2 2 1 8 5 1 6 4 9 7
2 4 8 2 2 5 1 9 1 1 2 3
2 6 8 2 4 0 2 0 3 1 2 5
2 6 4 2 3 5 1 9 3 1 1 8
2 6 3 2 3 1 1 9 2 1 1 7
2 6 0 2 2 6  ■ 1 8 7 1 0 8
2 2 5 2 1 8 1 9 1 1 1 9
2 7 1 2 4 1 2 0 9 1 3 3
2 7 0 2 3 3 2 0 8 1 2 9
2 6 5 2 2 5 2 0 1 1 2 7
2 5 4 2 2 4 1 8 3 1 0 2
2 4 6 2 1 5 2 0 0 1 1 4
1 4 7 6 4 6 7 6 3
2 7 5 2 3 0 1 7 2 9 0
2 7 0 2 3 0 1 6 6 8 4
2 8 0 2 4 4 1 7 4 9 0
2 8 5 2 5 2 1 8 3 9 8
2 9 5 2 6 3 1 9 5 1 0 3
2 6 9 2 5 0 1 8 8 1 0 4
2 8 8 2 5 4 1 8 5 9 0

2 8 2 8 2 8 2 8

7 1 8 8 6 2 0 9 4 9 9 3 2 8 8 3

2 5 7 2 2 2 1 7 8 1 0 3

1 7 - 1 8 1 8 - 1 9 T o t a l

0 0 2 0 1 4
0 0 2 0 8 7
0 0 1 9 7 5
0 0 1 9 9 9
0 0 1 9 5 3
0 0 1 8 0 9
1 0 1 6 6 0
1 0 1 6 8 6
1 0 1 6 8 6
0 0 1 9 5 0
1 0 2 0 6 4
1 0 1 8 3 9
1 0 1 9 8 6
1 0 1 9 9 5
1 0 1 8 3 5
I 0 2 0 6 5
1 0 2 0 0 0
1 0 1 9 9 5
1 0 1 9 6 0
3 0 1 7 4 4
0 0 1 0 3 7
0 บ 2 0 6 9
0 0 2 0 3 0
0 0 2 1 4 2
0 0 2 2 0 8
0 0 2 3 2 6
0 0 2 0 4 9
0 0 1 9 9 0

2 8 2 8

15 0 5 4 1 5 3

1 0 1 9 3 4

1 6 -

2 4
3 0
2 8
3 4
2 5
2 3
2 6
2 9
2 4 -
4 4
4 3
4 0
4 0
3 5
4 245
4 2
4 4
3 5
3 7
1 5222121
2 4
2 7
2 6
3 0

2 8

8 7 6

3 1



F e b r u a r y  1 9 9 1

Radiation Balance Q and Total Radiation (sun and sky) T.10 MJ/MBangkok latitude 13 44 ท longitude 100 34 e

H o u r l y  t o t a l s
T i m e 0 4 - 0 5 0 5 - 0 6 0 6 - 0 7

d a t e
1 0 Î 4 2
2 0 1 4 0
3 0 1 3 2
4 0 1 3 4
5 0 ! 3 5
6 0 1 2 7
7 0 0 2 4
8 v 0 0 2 5
9 0 0 2 6
1 0 0 0 2 5
11 0 2 4 5
1 2 0 1 2 7
13 0 1 3 3
1 4 0 1 3 2
1 5 0 1 3 7
1 6 0 1 3 5
1 7 0 1 3  7
1 8 0 1 3 5
1 9 0 1 3 4
2 0 0 2 2 2
2 1 0 9 3 9
2 2 0 6 4 9
2 3 0 5 3 7
2 4 0 6 5 6
2 5 0 6 6 0
2 6 0 6 6 5
2 7 0 5 4 9
2 8 0 5 5 7

N 2 8 2 8 2 8

T O T A L 0 6 6 1 0 5 4

E A N 0 2 3 8
2 2

0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 10-1

1 2 3 2 0 7 2 6 9 3 1 0
1 1 9 2 0 1 2 6 6 3 1 0
1 0 7 1 8 8 2 5 3 2 9 9
1 0 5 1 8 3 2 5 3 3 0 1
1 1 2 1 9 1 2 5 4 2 9 6
9 5 1 7 2 2 4 0 2 6 0
8 2 1 5 5 2 0 9 2 5 3
8 4 1 4 3 1 9 8 2 5 2
8 9 1 5 6 2 2 3 2 5 0
1 0 5 1 7 1 2 4 5 2 7 9
1 0 6 1 6 6 2 5 8 2 9 8
9 6 9 3 2 0 4 2 8 1
1 0 3 1 6 4 2 5 5 2 8 2
1 0 3 1 7 9 2 5 0 3 0 0
9 8 1 5 6 2 1 7 2 6 5
1 0 7 1 8 3 2 4 7 2 8 6
I I I 1 8 4 2 1 9 2 4 9
1 0 7 1 9 9 2 2 5 2 5 1
1 1 0 1 9 7 2 3 9 2 8 4
1 0 0 1 2 3 1 6 6 2 5 6
5 7 5 1 1 1 7 1 3 9
1 3 1 1 9 4 7 7 6 3 0 9
1 2 8 2 0 9 2 6 8 3 0 5
1 3 5 2 1 6 2 7 6 3 1 9
1 3 9 2 2 4 2 8 4 3 2 3
1 5 1 2 3 4 3 0 5 3 4 8
1 1 6 1 8 0 2 5 6 3 0 3
1 3 8 2 1 1 1 3 9 2 8 9

2 8 2 8 2 8 2 8

3 0 5 7 4 9 3 0 6 6 1 1 7 8 Î

1 0 9 1 7 6 2 3 6 2 8 2

11-12

3 2 1
3 1 9
3 0 9
3 1 1
3 0 4
2 8 7
2 6 0
2 5 9  
2 4 9  
2 9 4  
3 0 9  
2 8 6  
3 0 4
3 1 3  
2 7 0
3 0 6  
3 1 6
3 1 4  
2 9 6
2 6 0  
2 6 9
3 1 5
3 0 7  
3 2 5  
3 3 0  
3 3 4
3 0 3
3 0 4

2 8

8 3 7 4

2 9 9

1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6

2 6 5 2 0 4 1 6 0 8 8
2 6 5 2 3 6 1 9 1 1 0 9
2 5 7 2 2 6 1 7 3 1 0 2
2 6 0 2 3 0 1 8 1 1 0 6
2 5 6 2 1 9 1 7 2 8 8
2 5 1 2 1 3 1 5 8 8 2
2 2 9 1 9 3 1 4 4 8 4
2 4 0 2 0 3 1 6 2 9 0
2 2 2 1 8 5 1 6 4 9 7
2 4 8 2 2 5 1 9 1 1 2 3
2 6 8 2 4 0 2 0 3 1 2 5
2 6 4 2 3 5 1 9 3 1 1 8
2 6 3 2 3 1 1 9 2 1 1 7
2 6 0 2 2 6 1 8 7 1 0 8
2 2 5 2 1 8 1 9 1 1 1 9
2 7 1 2 4 1 2 0 9 1 3 3
2 7 0 2 3 3 2 0 8 1 2 9
2 6 5 2 2 5 . 2 0 1 1 2 7
2 5 4 2 2 4 1 8 3 1 0 2
2 4 6 2 1 5 2 0 0 1 ) 4
1 4 7 6 4 6 7 6 3
2 7 5 2 3 0 1 7 2 9 0
2 7 0 2 3 0 1 6 6 8 4
2 8 0 2 4 4 1 7 4 9 0
2 8 5 2 5 2 1 8 3 9 8
2 9 5 2 6 3 1 9 5 1 0 3
2 6 9 2 5 0 1 8 8 1 0 4
2 8 8 2 5 4 1 8 5 9 0

2 8 2 8 2 8 2 8

7 1 8 8 6 2 0 9 4 9 9 3 2 8 8 3

2 5 7 2 2 2 1 7 8 1 0 3

1 7 - 1 8 1 8 - 1 9 T o t a l

0 0 2 0 1 4
0 0 2 0 8 7
0 0 1 9 7 5
0 0 1 9 9 9
0 0 1 9 5 3
0 0 1 8 0 9
1 0 1 6 6 0
1 0 1 6 8 6
1 0 1 6 8 6
0 0 1 9 5 0
1 0 2 0 6 4
1 0 1 8 3 9
1 0 1 9 8 6
1 0 1 9 9 5
1 0 1 8 3 5
1 0 2 0 6 5
I 0 2 0 0 0
! 0 1 9 9 5
i 0 1 9 6 0
3 0 1 7 4 4
0 0 1 0 3 7
0 0 2 0 6 9
0 0 2 0 3 0
0 0 2 1 4 2
0 0 2 2 0 8
0 0 2 3 2 6
0 0 2 0 4 9
0 0 1 9 9 0

2 8 2 8

15 0 5 4 1 5 3

1 0 1 9 3 4

1 6 -

2 4
3 0
2 8
3 4
2 5
2 3
7 6
2 9
2 4
4 4
4 3
4 0
4 0
3 5
4 2
4 5
4 244
3 5
3 7
1 5222121
2 4
2 7
2 6
3 0

2 8

8 7 6

3 1 115
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M a r c h  1 9 9 1

Radiation Balance Q and Total Radiation (รนก and sky) T,IO MJ/MBangkok latitude 13 44 ท longitude 100 34 e

รนเ
๘ *

H o u r l y  t o t a l s  
T i m e  0 4 - 0 5 0 5 - 0 6 0 6 - 0 7 0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1  1 1 1 - 1 2

f i n i e  ____
1 0 6 3 4 1 1 6 2 0 7 2 4 0 3 0 3 3 2 1

2 0 8 ๖ 6 1 5 8 2 5 2 3 2 6 3 2 6 2 9 3

3 0 2 5 6 1 5 8 1 6 2 3 0 8 3 6 1 3 8 4

4 0 3 5 1 1 4 2 2 3 1 3 0 0 3 5 2 3 6 7

5 0 2 4 0 1 0 7 2 4 5 2 6 0 3 4 1 3 4 4

6 0 2 5 0 1 2 4 2 2 2 2 7 5 3 1 4 3 7 2

7 0 3 4 6 1 2 2 1 7 8 2 7 7 3 1 0 3 0 8

1 0 3 4 6 1 4 7 2 4 2 3 1 3 3 5 9 3 7 7

9 0 3 5 3 1 3 9 2 3 9 3 1 3 3 4 4 3 7 0

1 0 0 3 3 6 9 3 1 8 5 2 5 4 2 7 3 3 2 8

11 0 2 4 4 1 2 2 1 7 1 2 4 2 2 8 3 3 0 8

1 2 0 2 3 3 6 5 1 9 4 2 4 6 2 9 7 3 1 5

1 3 0 3 4 6 1 2 6 1 8 6 2 9 1 3 5 3 3 6 8

. 4 0 3 3 8 1 1 4 2 0 1 2 7 3 2 8 5 3 0 6

1 5 0 1 1 7 1 0 9 1 8 3 2 3 1 2 9 2 2 8 4

1 6 0 2 4 3 1 2 2 2 1 2 2 8 4 3 3 4 3 2 9

1 7 0 5 5 9 1 4 9 2 4 2 3 1 3 3 5 5 3 5 6

1 8 0 2 2 1 9 0 1 8 7 3 2 6 3 8 2 3 7 4

1 9 0 6 4 4 1 0 4 1 9 8 1 9 6 2 8 8 3 7 0

2 0 0 6 7 1 1 5 9 2 4 7 3 1 9 3 5 4 3 3 3

2 1 0 7 7 6 1 7 1 2 5 8 3 1 9 3 7 2 3 9 0

2 2 0 6 5 8 8 8 2 0 3 2 1 7 _  3 0 6 2 8 2

2 3 0 5 5 9 1 2 1 1 9 4 2 8 0 ~  2 9 4 3 0 4

2 4 - 0 4 5 1 1 3 2 1 7 8 1 7 6 2 8 8 2 9 5

2 5 0 6 7 0 1 6 2 2 4 6 3 1 6 3 5 8 3 6 4

2 6 0 9 7 8 1 5 6 2 2 8 2 7 2 3 0 1 3 5 1

2 7 0 7 5 0 1 2 5 2 2 3 2 7 8 3 2 5 3 5 8

8 0 6 4 8 8 8 1 5 8 2 1 3 2 5 5 3 0 1

9 0 6 5 8 1 4 2 2 2 3 2 9 3 3 4 0 3 5 2

3 0 0 8 6 3 1 4 1 2 1 7 2 1 1 2 6 7 2 5 6

3 1 0 2 3 9 1 6 0 1 2 7 2 2 6 3 2 7 3 1 4

N 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1

T O T  A L 0 1 3 3 1 5 4 4 3 9 5 2 6 4 3 9 8 3 8 8 9 9 3 9 1 0 3 7 4

M E A N  0 1 2 7  2 0 8  2 7 1  3 2 1 3 3 55 0

1 7 - 1 8 1 8 - 1 9 T o t a l1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6 1 6 - 1 7

2 6 7 2 7 7
1 8 1 2 6 2
3 1 2 3 1 0
3 0 6 2 8 8
3 1 4 2 7 6
3 1 8 2 9 4
3 1 8 3 0 1
3 2 1 2 9 9
3 2 1 2 9 0
3 1 5 2 9 7
2 5 0 2 6 9
2 7 4 2 8 4
2 9 0 2 8 7
1 0 5 2 1 0
2 4 4 2 3 9
3 2 1 2 8 6
2 9 0 2 9 1
3 0 8 2 7 7
3 1 4 2 5 9
3 4 2 3 1 4
3 5 7 3 2 3
2 4 1 2 9 9
3 2 1 3 1 1
3 1 3 3 2 0
3 5 6 3 1 6
3 5 4 3 0 5
3 4 3 2 9 4
3 4 5 2 8 9
3 3 0 2 8 2
3 2 8 2 7 5
2 4 1 1 5 5

3 1 3 1

9 2 4 0 8 7 7 9

2 9 8 2 8 3

2 2 2 7 1 11
2 2 0 1 2 6 3 8
2 5 3 1 6 2 6 4
2 3 1 1 4 2 5 7
2 3 8 1 4 9 5 7
2 3 9 1 5 4 6 0
2 3 7 1 4 8 3 7
2 3 8 1 4 6 5 6
2 2 6 1 3 8 5 2
2 2 5 1 3 7 51
2 0 0 1 2 1 4 6
2 1 2 1 3 0 5 0
2 1 7 1 3 3 5 2
7 3 6 0 6 0
1 8 9 1 1 2 4 5
2 2 0 1 3 8 5 2
1 8 9 1 3 6 4 7
2 1 2 1 13 4 5
2 0 9 1 5 4 6 0
2 4 6 1 5 5 6 0
2 5 1 1 5 9 6 4
2 1 6 8 4 2 9
2 4 5 1 5 7 6 2
2 5 3 1 6 3 4 6
2 4 4 1 4 9 4 8
2 3 3 1 4 1 5 6
2 2 5 1 3 9 5 0
2 1 9 1 3 2 5 0
2 1 2 1 2 9 4 8
2 1 7 8 ' 4 7
2 0 4 1 0 7 4 9

3 1 3 1 3 1

6 8 1 5 4 0 6 6 1 5 4 9

2 2 0 1 3 1 5 0

0 0 2 0 7 5
0 0 2 2 5 6
3 0 2 5 3 5
2 0 2 4 7 2
3 0 2 3 7 6
3 0 2 4 2 7
3 0 2 2 8 8
4 0 2 5 5 1
3 0 2 4 9 1
3 0 2 2 0 0
3 0 2 0 6 1
3 0 2 1 0 5
2 0 2 3 5 4
3 0 1 7 3 1
4 0 1 9 5 0
3 0 2 3 4 6
2 0 2 4 3 4
4 0 2 3 4 1
2 0 2 2 0 4
3 0 2 6 0 9
1 0 2 7 4 8
2 0 2 0 3 1
1 0 2 3 5 4
1 0 2 2 2 0
3 0 2 6 3 8
4 0 2 4 8 8
4 0 2 4 2 1
3 0 2 1 0 7
2 0 2 4 1 7
1 0 2 1 1 2
2 0 1 9 5 3

3 1 3 1

7 7 c 7 1 2 9 5

2 0 2 3 0 0 9 โ 
I
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kadialion Balance Q and Total Radiation (รนท and sky) T, 10 MJ/MPangkok latitude 13 44 ท longitude lOO 34 e

-
A p r i l 1 9 9 1

H o u r l y  t o t a l s
T i m e 0 4 - 0 5 0 5 - 0 6 0 6 - 0 7

d a t e
1 0 3 1 8
2 0 1 0 5 7
3 0 1 6 8 6
4 0 1 6 9 0
5 0 15 7 3
6 0 8 5 7
7 0 6 5 4
8 0 6 4 1
9 0 6 5 2
• 0 0 8 4 5
11 0 9 6 9
1 2 0 9 6 7
1 3 0 1 2 5 0
1 4 0 I I 4 6
1 5 0 7 6 4
1 6 0 1 3 7 3
1 7 0 9 4 5
1 8 0 1 0 5 2
1 9 0 1 0 7 0
2 0 0 9 5 6
2 1 0 1 2 5 9
2 2 0 6 2 5
2 3 0 1 4 8 1
2 4 0 9 6 2
2 5 0 2 3 4
2 6 0 1 2 7 3
2 7 0 1 5 7 7
2 8 0 2 1 9 2
2 9 0 2 2 8 1
3 0 0 1 8 9 3

N 3 0 3 0 3 0

T O T A L 0 3 2 4 1 8 4 2

M E A N 0 11 6 1

0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1

2 4 6 1 1 3 4 1 3 8
1 4 3 2 7 1 3 3 5 3 7 0
1 6 0  - 2 5 9 3 3 2 3 6 0
1 8 3 2 6 5 3 3 0 3 6 7
5 2 2 2 6 3 0 1 3 4 3
1 2 6 2 1 7 2 9 3 3 1 2
8 2 1 8 9 2 4 8 2 4 5
I I I 1 3 5 2 4 3 2 8 3
1 2 7 1 7 2 2 5 1 2 8 3
7 8 1 3 1 2 6 8 3 4 1
1 5 7 1 9 1 2 6 4 2 6 7
9 5 1 6 2 1 6 6 2 4 3
1 3 1 1 9 1 2 6 6 2 7 2
8 8 1 7 4 2 2 1 2 3 0
1 5 7 2 0 8 2 9 2 3 0 4
1 5 3 1 6 7 2 6 9 2 8 0
1 4 6 2 3 1 2 8 8 2 8 3
1 4 6 1 8 6 2 5 5 3 1 3
1 8 0 2 6 9 2 9 7 3 6 3
9 3 2 1 2 2 5 1 3 5 7
1 5 1 2 3 3 2 5 0 ~  2 0 8
7 1 5 2 4 8 4
1 6 3 2 3 5 2 1 6 3 0 8
1 2 6 2 0 5 2 3 0 2 6 8
8 3 1 2 8 1 3 3 _  1 0 8
1 7 2 1 8 2 1 8 6 ~  1 9 5
1 3 3 2 4 6 ■ 3 0 8 3 4 3
1 6 3 2 5 3 3 5 4 3 9 1
1 2 3 2 6 9 3 1 5 3 5 5
1 8 2 2 5 8 2 4 9 2 6 4

3 0 3 0 3 0 3 0

3 7 3 5 5 9 5 1 7 5 6 9 8 4 7 8

1 2 5 1 9 8 2 5 2 2 8 3

11-12

2 4 6
3 7 6
3 8 0
3 3 2
3 5 7  
2 9 0  
2 7 5  
2 9 6  
3 1 9  
3 2 9
3 5 8  
3 5 0
3 8 3  
3 2 4  
2 5 4  
3 3 5  
3 0 4  
3 3 5
3 8 4
3 3 3  
2 1 6  
1 8 1  
2 6 5  
3 2 6  
1 3 2  
3 6 7  
2 9 9  
4 1 1  
4 0 3  
3 9 1

3 0

9 5 5 1

3 1 8

1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6 1 6 - 1 7 1 7 - 1 8 1 8 - I 9 T o t a l

3 4 2 1 9 9 7 3 6 9 1 7 l 0 I 3 2 5

3 3 6 2 8 6 2 0 8 1 1 4 4 0 l 0 2 5 4 7

2 7 4 2 9 1 2 0 9 1 0 4 2 5 l 0 2 4 9 7

2 9 5 2 7 3 1 9 8 1 0 6 3 9 l 0 2 4 9 5

3 2 6 2 9 1 2 3 9 1 5 5 4 9 9 0 2 4  3 6

3 2 6 3 0 0 2 3 0 1 4 7 5 2 3 0 2 3 6 1

3 0 9 3 0 7 2 5 0 1 8 2 7 3 4 0 2 2 2 4

3 3 0 2 9 9 2 3 2 1 5 4 6 6 4 0 2 2 0 0

3 1 7 3 1 1 2 3 6 1 5 3 6 1 2 0 2 2 9 0

3 1  1 2 8 7 2 3 8 1 7 2 7 2 3 0 2 2 8 3

3 4 5 2 9 6 2 2 8 1 5 ’. 3 1 2 0 2 3 6 8

2 8 3 3 1 5 2 3 6 1 5 1 4 l 2 0 2 1 2 0

3 7 6 3 1 4 , 2 3 5 1 5 3 5 7 3 0 2 4 4 3

3 6 3 3 1 7 2 4 1 1 4 3 3 0 5 c 2 1 9 3

2 8 3 2 9 8 2 2 7 1 5 3 7 2 8 0 2 3 2 7

3 2 9 3 1 4 2 4 2 1 6 6 8 9 1 0 0 2 4 4 0

3 3 6 3 1 2 2 0 1 5 1 6 5 6 0 2 4  16

3 3 9 2 9 8 2 2 2 1 2 4 5 6 6 0 2 3 4 2

3 6 6 3 1 9 2 4 2 1 6 0 6 9 6 0 2 7 3 5

3 5 8 3 2 0 2 4 4 1 7 0 8 9 6 0 2 4 9 8

2 3 8 7 0 2 7 15 1 8 0 0 1 4 9 7

3 0 7 2 7 8 1 5 0 6 7 2 9 2 0 1 1 7 5

2 8 7 3 0 9 1 9 5 6 5 1 5 0 0 2 1 5 3

3 3 1 1 9 5 1 7 9 1 7 6 7 7 5 0 2 1 8 9

6 5 3 8 8 7 51 2 5 2 0 8 8 8

3 5 5 3 0 7 2 4 3 1 6 ' 1 6 3 8 0 2 3 2 7

2 6 7 2 4 6 1 7 3 1 0 7 5 2 6 0 2 2 7 2

3 7 4 3 3 9 2 6 2 1 8 8 1 1 5 I 3 0 2 9 8 6

3 8 2 3 3 5 2 6 1 1 5 5 9 4 11 0 2 8 0 6

3 7 7 3 3 2 2 7 5 1 0 8 0 3 0 2 6 2 0

3 0 3 0 3 0 3 0 3 0 3 0 3 0

9 5 2 7 8 3 9 6 6 3 2 2 3 9 7 4 16 5  l 1 3 3 0 6 7 4 5 3

3 1 8 2 8 0 2 1 1 1 3 2 5 5 4 0 2 2 4 8

117
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M a y  1 9 9 1

Radiation Balance Q and Total Radiation (still and sky) T,10 MJ/MBangkok latitude 13 44 ก longitude 100 34 e

H o u r l y  t o t a l s  
T i m e  0 4 - 0 5

d a t e

3
456
78
9101112
1 3
1 4
1 5
1 6
1 7
1 8
1 920 21 22
2 3
2 4
2 5
2 6
2 7
2 8
2 9
3 0
3 1

0
0
00
0
0
00
00000
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
00
3 0 *

T O T A L  0

0 5 - 0 6 0 6 - 0 7 0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1

2 7 I I I 2 0 0 2 7 5 3 3 8 3 8 0

2 8 1 0 7 1 9 3 2 7 1 2 8 8 3 8 3

1 6 7 9 1 2 1 2 0 3 3 3 6 2 7 6

1 8 7 5 1 1 2 1 6 2 2 4 8 2 8 1

2 5 1 0 6 1 8 7 1 8 7 2 3 8 3 5 1

l y 4 9 1 0 4 2 3 4 3 3 4 3 2 6

2 3 1 0 1 1 2 8 2 6 0 3 2 6 2 9 4

1 4 ร 1 1 5 7 2 3 3 2 0 9 1 8 4

2 2 8 7 1 3 5 2 1 3 2 1 7 2 2 9

2 9 8 1 9 2 2 2 3 3 5 4 3 6 3

1 6 9 6 1 4 6 2 1 4 2 4 2 1 8 4

2 3 9 6 1 7 8 2 3 7 3 6 0 3 2 6

1 7 8 6 1 5 7 2 0 4 2 6 4 3 0 7

1 8 8 8 1 8 0 1 4 6 2 1 0 3 2 2

2 0 8 8 1 5 1 1 9 9 2 3 7 3 4 0

1 7 8 6 1 7 1 8 0 8 8 2 8  6

2 4 9 7 1 8 9 2 5 7 2 5 5 1 6 9

8 1 2 1 5 2 7 1 0 3 2 0 5

1 7 9 3 1 3 8 2 1 8 2 4 4 3 4 9

2 4 1 0 0 1 8 1 2 5 6 3 2 1 3 7 7

1 7 3 5 1 0 5 1 9 6 1 9 9 3 3 9

1 0 3 9 8 5 2 0 9 2 5 1 —  2 9 4

1 5 1 2 6 1 7 2 1 3 3 1 0 4 1 5 4

2 1 5 7 4 1 0 7 1 2 1 1 3 1

1 9 7 4 2 1 4 2 5 3 3 4 1 “  3 7 2

2 0 6 9 1 2 3 2 0 1 2 3 5 2 6 1

1 2 6 7 1 4 4 1 4 9 2 3 5 1 7 6

1 6 5 4 7 3 2 3 5 3 1 4 2 3 0

8 9 5 1 8 3 2 5 8 2 9 2 2 9 5

2 6 1 0 0 . 1 7 2 1 5 1 2 6 9 3 5 2

3 0 ’ 3 0 * 3 0 * 3 0 * 3 0 * 3 0 *

5 5 0 2 3 6 9 4 2 8 0 5 9 9 1 7 5 7 3 8 5 3 6

1 8 7 9 1 4 3 2 0 0 2 5 2 2 8 5
M I S S I N G  V A L U E  O R  N O  D A T A R E P O R T E DM E A N  0

R E M A R K S  : • • -  ____________
• • • • '  M E A N S  I N C O M P L E T E  D A T A  I N  T H E  S P E C I F I E D  H O U R

11-12

3 9 0
3 9 7
3 7 0
2 7 2
3 0 8
2 6 2
3 5 9
2 7 9
3 5 4
2 8 9
3 2 3
3 8 4
3 4 7
3 7 0
3 4 9
3 1 522
2 9 3
3 2 2
3 8 6
3 3 3
2 8 8
1 6 9

3 5 2
3 5 9
2 3 1
1 9 3
1 3 2
2 5 0
2 1 6

3 0 *

8 9 1 4

2 9 7

17-18 1 8 - 1 9 T o t a l
1 2  13 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6

3 0 6 3 0 0 2 7 5 9 8
3 9 0 3 2 0 2 9 0 1 6 5
3 8 2 2 7 7 1 5 1 1 1 0
2 2 2 2 3 5 1 3 1 6 9
2 2 1 1 1 1 1 0 5 6 9
2 1 4 2 4 7 1 8 4 1 0 8
2 8 5 2 2 3 1 1 4 1 0 7
3 3 8 3 1 3 2 2 9 1 6 4
3 7 4 1 2 2 5 5 4 9
2 1 1 7 3 5 3 0
2 7 4 7 1 8 7 1 5 8
3 6 6 3 1 1 2 4 8 1 6 5
3 3 5 3 1 4 2 5 2 1 6 4
3 5 2 1 5 6 1 2 8 81
3 4 6 3 1 4 2 5 3 1 4 1
3 4 0 3 2 3 2 0 5 -
4 1 1 2 5 1 9 9 1 5 9
2 9 8 2 4 9 2 2 2 1 3 5
2 9 3 2 3 0 1 7 7 1 0 8
3 7 5 1 3 0 18 13
2 7 5 6 0 6 2 5 9
2 1 6 2 7 7 2 4 7 1 3 1
2 8 3 2 9 7 1 4 2 1.17

2 3 8 1 2 5 1 9 3 1 6 9
3 6 2 3 4 2 9 8 9 4
2 0 7 2 0 0 1 5 0 6 2
3 2 0 1 4 4 3 8 2 7
8 4 6 1 5 8 3 8
3 5 1 1 7 1 6 2 6 5
1 3 6 1 3 2 5 9 1 2 7

3 0 * 3 0 * 3 0 * 2 9 .

8 2 4 5 6 1 9 7 4 4 6 7 2 9 8 2

2 7 5 2 0 7 1 4 9 1 0 3

1 6 - 1 7

2 1 1 0 2 7 2 2
6 0 3 0 2 8 9 5
5 4 8 0 2 3 8 3
4 4 4 0 1 8 7 3
3 0 2 0 1 9 4 0
3 6 3 0 2 1 2 0
5 6 9 0 2 2 8 5
7 6 1 0 0 2 2 6 3
3 3 4 0 1 8 9 4
2 9 4 0 1 5 6 7
5 9 1 0 1 8 7 1
7 4 5 0 2 7 7 3
6 8 6 0 2 5 2 1
4 7 8 0 2 1 0 6
6 6 6 0 2 5 1 0
3 5 6 0 -
8 4 11 0 1 6 3 2
51 6 0 1 6 2 4
6 1 5 0 2 2 5 5
11 1 0 2 1 9 3
4 0 8 0 1 7 2 8
2 7 8 0 2 0 8 2
8 8 9 0 1 8 0 9

6 2 8 0 1 5 9 7
4 3 4 0 2 5 7 5
2 7 3 0 1 7 8 9
3 5 8 0 1 5 4 8
2 1 4 0 1 3 2 0
2 2 3 0 2 0 5 5
4 0 3 0 1 7 8 3

3 0 ’ 3 0 * 3 0 *

1 4 0 0 1 6 1 0 6 1 6 6 5

4 7 5 0 2 1 2 6



J u n e  1 9 9 1

Radiation Balance Q and Total Radiation (รนท and sky) T, 10 MJ/MBangkok latitude 13 44 ท longitude 100 34 e

H o u r l y  l Ot a l s  
T i m e  0 4 - 0 5 0 5 - 0 6 0 6 - 0 7 0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1 1 1 - 1 2

d a t e  
1 * 1 3 9 6 3 1 2 1 2 1 8 3 0 7 2 4 7 1 4 3

2 2 4 8 6 3 8 2 1 0 6 1 2 2 1 3 5 1 8 4

3 1 3 3 1 1 5 1 9 1 2 7 4 3 1 6 3 0 6 2 9 6

4 1 1 9 7 3 9 5 1 7 6 3 1 1 3 8 4 3 6 2

5
6

0 2 1 4 6 1 0 8 2 2 2 2 1 7 9 3 1 2 6

0 2 2 5 6 7 6 1 2 6 1 4 4 1 6 4 2 5 3

7 0 1 3 4 3 6 9 1 0 5 1 5 5 2 1 1 2 2 9

8
9

1 I S 6 9 1 3 6 1 7 5 1 9 8 2 6 3 1 6 3

1 2 6 1 0 4 2 0 6 2 9 1 2 3 3 1 2 8 4 1

1 0 0 8 3 2 4 3 7 1 1 4 2 1 9 4 1 6 6

1 1 0 1 4 8 2 9 8 1 9 1 1 7 8 1 4 6 1 7 1

1 2 0 2 1 6 5 1 3 6 1 3 5 1 9 9 2 3 3 1 7 2

1 ใ 1 1 7 5 4 1 0 1 1 7 7 2 2 0 3 2 9 3 2 7
1 J
1 4 0 1 6 5 6 1 5 8 2 5 7 2 7 8 2 4 5 1 3 4

1 < 1 3 6 1 1 3 2 0 0 2 7 5 3 1 2 2 8 7 1 7 7

1 6 0 2 7 . 1 2 4 2 2 5 2 8 5 2 7 7 1 8 7

0 2 2 7 0 1 2 4 1 7 9 2 1 2 2 5 7 2 1 4

1 8
1 9
2 0

1 1 6 6 1 1 5 8 1 7 9 1 8 3 1 3 6 2 2 5

0 3 4 5 1 2 9 1 3 2 1 7 4 3 2 3 3 2 4

0 2 9 6 7 1 3 9 2 3 8 2 7 4 2 7 4 2 6 6

2 1 0 3 8 1 2 1 1 9 7 2 0 7 2 1 0 -  1 9 7 1 9 6

2 2 0 2 6 1 1 2 1 4 2 1 6 3 1 7 6 1 8 6 1 4 0

2 3 0 2 2 6 9 . 2 1 8 1 5 0 1 2 8 1 2 1

2 4 0 5 8 3 8 9 4 1 7 6 2 0 2 1 7 6

2 5 0 1 5 6 8 1 7 5 2 8 6 3 4 3 _ . 3 4 7 3 8 0

2 6 0 2 4 5 5 1 1 2 2 2 5 2 9 9 3 8 1 3 8 4

2 7 0 1 8 6 6 1 5 4 1 6 2 9 0 1 9 0 3 8 4

2 8 0 2 1 6 8 1 3 8 1 8 9 2 2 0 2 3 9 1 4 9

2 9 0 2 4 5 9 1 9 3 2 5 9 2 5 0 2 5 3 2 6 0

3 0 0 2 0 9 0 1 7 7 2 6 9 3 3 1 3 6 4 3 9 4

N 3 0 3 0 2 9 * 2 9 * 3 0 3 0 3 0 3 0

T O T A L 1 0 6 6 2 1 9 9 . ' 3 8 2 0 5 8 2 4 6 7 0 5 7 1 1 9 6 7 4 4

M E A N ก 2 2 6 9 1 3 2 1 9 4 2 2 4 2 3 7 2 2 5
r e m a r k s  : I S  M I S S I N G  V A L U E  O R  N O  D A T A  R E P O R T E D  
•■ ••• M E A N S  I N C O M P L E T E  D A T A  I N  T H E  S P E C I F I E D  H O U R

1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 1 5 - 1 6 1 6 - 1 7

7 8 4 7 5 5 5 6 5 0
1 6 6 1 3 5 1 7 1 1 3 6 3 8
3 1 9 2 7 7 1 7 3 9 1 4 0
2 6 4 2 5 8 1 8 3 4 3 5
1 9 5 1 0 6 1 9 2 8 4 2 1
2 6 6 1 5 3 8 8 7 4 2 7
3 2 8 1 6 2 1 0 5 1 0 2 5 5
2 0 4 1 6 9 1 1 6 9 6 2 4
1 8 4 1 8 8 8 6 6 2 2 8
2 0 6 1 3 9 4 1 5 6 2 9
1 7 1 3 4 3 4 8 6 4 1
1 0 3 1 1 9 5 0 3 0 1 5
1 9 7 1 6 7 8 6 3 3 13
2 7 9 2 4 8 1 9 5 1 5 4 6 5
1 2 5 6 1 5 6 1 1 0 6 3
1 7 8 1 6 3 9 8 9 5 2 5
1 3 6 1 3 7 - 8 0 3 2
2 0 3 1 3 2 - 8 1 2 2
1 8 8 2 2 3 1 7 1 8 9 6 5
2 0 5 1 9 6 1 5 4 1 3 1 4 8
1 9 9 8 5 2 3 5 i
2 2 3 1 4 6 1 3 7 1 13 3 9
1 6 0 1 1 6 9 1 6 3 3 1
2 3 9 1 8 1 1 4 1 1 2 4 3 6
3 6 5 2 9 0 2 1 0 6 7 5 9
3 3 9 2 0 6 2 0 9 - 2 4
2 0 4 3 3 2 2 4 4 1 6 1 8 1
1 9 1 2 6 0 1 8 2 1 0 4 8 5
2 8 9 2 7 7 2 2 3 1 7 5 8 4
3 8 0 3 3 7 2 4 7 1 7 8 7 7

3 0 3 0 2 8 * 2 9 * 3 0

6 6 1 4 5 3 4 4 3 7 6 1 2 6 7 9 1 2 2 3

2 2 0 1 7 8 1 3 4 9 2 4 1

1 8 - 1 9 T o t a l

0 1 4 2 8
0 1 3 9 1
0 2 4 6 5
0 2 1 7 4
0 1 4 3 2
0 1 4 5 1
0 1 5 8 1
0 1 6 3 7
0 1 5 8 1
0 1 1 3 0
0 1 2 5 0
0 1 2 8 1
0 1 7 2 3
0 2 0 9 3
0 1 8 2 1
0 -
0 -
0 -
0 1 8 7 6
0 2 0 2 7
0 1 4 7 9
0 1 6 0 6
0 -
0 1 4 2 3
0 2 6 1 1
0 -
0 2 0 9 3
0 1 8 5 7
0 2 3 5 5
0 2 8 7 1

3 0

0 5 2 6 2 5

0 2 1 0 5

!

3 0

1 2 7

4
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J u l y  1 9 9 1

Radiation Balance Q and Total Radiation (รุนก and sky) T,I0 MJ/MBangkok latitude ท 4-4 ท longitude 100 34 e

H o u r l y  t o t a l s  
T i m e  0 4 - 0 5 0 5 - 0 6 0 6 - 0 7 0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1 1 1 - 1 2

d a t e
1 0 2 1 9 3 1 8 7 2 4 7 3 1 0 2 3 0 2 9 9

2 0 6 3 2 5 8 7 3 1 3 3 2 1 1 3 4 5

3 0 2 3 8 8 1 6 0 1 9 6 2 9 1 3 1 7 2 0 9

4 0 11 2 2 4 3 8 0 1 3 5 1 2 2 1 1 9

5 0 1 6 5 4 1 6 1 2 8 9 2 9 3 2 9 8 2 8 8

6 0 1 9 1 2 5 2 0 6 1 6 3 3 2 0 3 4 8 3 8 4

7 0 2 6 1 0 1 1 9 2 2 6 9 3 2 9 3 7 8 2 1 9

8
9

0 2 1 9 5 1 6 9 2 5 6 3 1 2 3 4 6 3 7 2

0 7 5 3 1 1 4 1 8 2 1 4 6 1 7 2 2 0 5

1 0 0 1 8 9 7 1 4 6 2 4 2 3 1 7 3 5 9 3 7 9

] 1 0 1 2 4 4 1 3 5 2 6 7 3 2 6 3 2 7 3 4 9

1 2 0 1 7 7 9 1 7 4 2 4 6 3 3 6 3 5 9 2 5 2

1 3 0 1 4 6 2 1 4 2 1 9 4 2 3 3 2 4 9 2 7 3

1 4 0 11 4 7 1 7 6 1 5 7 1 5 6 1 2 2 2 2 5

1 5 0 1 0 5 3 9 2 1 6 9 1 7 8 2 4 4 2 2 7

1 6 0 5 2 3 4 3 6 1 9 1 1 7 3 1 9 2

1 7 0 1 0 5 3 9 5 n o 1 1 6 1 3 7 2 0 9

1 8
1 9
2 0  
2 1

0 9 5 5 1 1 3 2 5 5 2 9 3 3 1 1 3 4 6

0 7 8 3 1 7 5 2 3 4 3 2 7 2 9 5 3 6 4

0 1 0 4 2 7 5 1 5 3 2 0 6 1 5 7 2 1 3

0 7 2 6 5 4 1 5 9 1 1 0 _  1 7 2 1 8 5

2 2 0 9 5 6 1 2 3 1 8 9 2 4 0 2 4 9 1 7 1

2 3 0 8 4 8 9 4 1 4 1 2 1 2 1 8 2 2 9 2

2 4 0 6 3 5 4 9 1 3 2 1 5 7 2 7 4 3 3 4

2 5 0 4 2 2 6 5 6 4 1 1 1 1 0 4 1 6 7

2 6 0 9 3 8 1 1 7 2 1 8 1 6 4 9 8 2 1 5

2 7 0 2 1 7 5 2 1 0 1 1 2 9 2 4 2 2 3 4

2 8 0 1 9 1 3 3 1 6 8 1 1 3 2 0 8

2 9 0 6 4 3 8 7 1 0 1 1 9 6 2 5 2 2 1 5

3 0 0 8 5 2 8 1 1 4 6 2 7 0 2 8 2 2 5 6

3 1 0 5 3 °  ■ . 1 0 3 1 2 1 1 3 9 1 8 2 1 4 7

N 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 1

T O T A L 0 3 3 8 1 6 7 7 3 4 9 4 5 2 4 6 6 6 4 4 7 3 0 5 7 8 9 3

M P A N I 0 11 5 4 1 1 3 1 6 9 2 1 4 2 3 6 2 5 5

R J E M A R K S  : I S  M I S S I N G  V A L U E  O R  N O  D A T A  R E P O R T E D  
• • • • •  m e a n s  i n c o m p l e t e  d a t a  i n  t h e  s p e c i f i e d  h o u r •

1 2 - 1 3

1 7 8
3 1 6
3 4 0
1 4 3
2 5 2
3 5 0  
2 6 8  
3 6 4  
1 3 9
3 5 1  
3 0 1  
2 5 5  
2 5 5  
1 8 0  
1 2 5  
2 6 4  
2 3 1  
3 1 2  
3 5 1  
1 9 1  
2 4 9  
2 3 4  
3 2 9  
3 4 3  
2 0 7  
2 5 5  
1 6 3  
2 8 6  
2 8 2  221 
1 6 2

3 1

7 8 9 7

2 5 5

1 3 - 1 4 1 4 - 1 5 1 5 - 1 6

9 4 9 3 5 8
1 7 6 1 4 0 1 0 2
2 7 2 1 8 7 6 9
1 2 5 1 2 1 8 4
2 0 6 2 1 3 1 5 5
1 9 7 1 8 8 1 0 7
2 4 8 2 0 1 1 5 3
2 9 0 2 5 5 1 4 7
1 7 0 1 3 3 8 3
1 6 6 1 1 3 7 4
1 4 5 6 3 3 3
2 0 5 1 2 8 1 4 8
3 0 6 1 8 2 1 5 0
1 3 8 - 6 4
1 9 6 2 0 0 8 5
1 8 3 8 5 4 7
1 6 0 6 2 2 5
3 1 9 2 0 9 1 4 4
2 6 9 2 3 8 1 7 1
1 6 7 1 8 4 7 5
1 1 7 7 5 8 9
2 2 5 1 2 3 9
2 1 7 1 2 0 9 4
2 5 5 1 3 2 1 0
1 5 0 1 4 1 1 0 5
2 0 0 1 2 2 1 3 6
1 4 9 1 4 4 5 3
2 4 4 1 7 7 8 5
2 7 4 1 8 0 1 5 8
2 7 7 2 3 1 1 4 4
1 2 6 1 3 9 6 4 .

3 1 3 0 * 3 1

6 2 6 6 4 5 7 9 2 9 2 1

2 0 2 1 5 3 9 4

1 6 - 1 7 1 7 - 1 8 1 8

3 7 4 0
5 4 4 0
1 2 1 0
4 0 6 0
6 9 9 0
3 2 5 0
7 6 9 0
6 9 1 0 0
4 9 8 0
3 6 8 0
14 4 0
6 5 1 0 0
7 4 12 0
1 8 4 0
3 6 5 0
3 1 6 0
8 4 0
6 0 1 1 0
5 8 1 0 0
7 1 11 0
4 6 1 3 0
5 2 0
3 4 1 0
2 0 0
5 0 13 0
4 6 8 0
2 7 4 0
5 5 1 0 0
8 4 11 0
* 8 0 0
I I 0 0

3 1 3 1 3 1

1 2 9 7 2 0 3 0

4 2 7 0

Total

1 8 5 1
1 6 5 0
2 1 6 5
1 0 5 1
2 3 0 3
2 4 4 4
2 4 6 9
2 7 0 6
1 4 6 1
2 3 0 62020
2 2 7 4
2 1 4 6

1 6 2 0
1 2 0 41220

2 4 3 7
2 5 8 2
1 5 5 5
1 3 0 2
1 6 3 5
1 7 7 2
1 7 2 9
1 2 0 3
1 6 2 6
1 3 1 7
1 3 0 0
1 8 8 9
1 9 9 6
1 2 2 9

5 5 7 6 0

1 8 5 9
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2
R a d i a t i o n B a l a n c e  Q  a n d  T o t a l  R a d i a t i o n  ( ร บ ท  a n d  s k y )  T . 1 0  M . ' / M
B a n g k o k  l a t i t u d e  1 3  4 4  ท l o n g i t u d e  1 0 0  3 4  

A u g u s t  1 9 9 1  

H o u r l y  t o t a l s
T i m e  0 4 - 0 5  0 5 - 0 6  0 6 - 0 7

e

0 7 - 0 8 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1

d a t e
1 0 5 3 8 6 9 1 6 0 2 1 3 1 8 9

2 0 9 5 7 1 3 4 2 2 7 2 9 2 2 1 9

3 0 I I 6 2 1 5 6 1 5 7 1 4 2 1 8 2

4 0 1 4 9 0 1 7 3 2 5 6 3 1 5 3 6 6

5
6

0 3 2 7 9 3 7 9 8 1 1 4 6

0 5 2 0 6 0 9 6 1 5 3 2 3 0

7 0 4 3 6 9 0 2 1 1 2 9 1 3 0 8

8 0 1 6 7 8 1 2 5 1 5 8 1 2 9 7 7

9 0 1 6 8 2 1 2 1 2 4 7 2 7 7 2 8 0

1 0 0 1 7 8 9 9 5 2 2 6 2 9 8 3 6 2

1 1 0 1 3 6 4 1 2 7 1 5 1 2 4 8 2 6 5

1 2 0 7 4 1 8 1 1 8 6 2 2 3 2 5 1

1 3 0 8 5 1 1 3 5 1 4 5 2 0 3 1 6 1

1 4 0 6 3 1 6 4 1 7 5 2 4 7 ไ  7 9

1 < 0 5 2 4 8 1 1 6 4 3 0 1 3 1 6

. 6 0 1 0 6 0 1 1 6 1 8 3 2 0 8 2 0 2

7 0 1 3 6 0 1 1 5 1 5 8 2 2 1 1 3 1

1 8 0 3 2 8 5 9 6 5 6 6 8 7

1 9 0 3 2 2 2 9 1 3 9 2 2 6 1 4 8

2C 0 6 3 2 8 6 1 9 4 1 9 4 2 9 3

21 0 9 5 2 1 1 8 2 6 4 2 9 8 2 0 1

2 2 0 8 5 8 1 0 0 1 6 1 2 6 1 “  1 5 0

2 3 0 1 0 4 3 8 8 8 7 1 1 4 1 3 0

2 4 0 1 4 8 3 1 5 1 2 2 2 2 2 8 2 5 7

2 5 0 1 0 7 7 1 7 5 1 7 0 1 9 1 _ . ? 0 0

2 6 0 1 2 6 8 1 6 8 1 8 6 1 7 4 1 9 0

7 7 0 3 1 9 51 - 1 8 5 2 5 9

2 8 0 5 3 6 7 4 1 2 5 1 0 6 1 5 4

2 9 ว 4 3 2 8 2 1 0 3 2 1 9 2 0 8

3 0 ง 1 2 8 0 1 5 4 2 3 4 2 2 2 2 3 4

3 1 0 1 3 8 0 1 3 1 1 7 4 2 5 4 2 4 0

N 3 1 3 1 3 1 3 1 3 0 ' 3 1 3 1

T O T A L 0 2 7 4 1 6 2 0 3 3 0 1 5 1 0 3 6 5 8 0 6 7 1 5

M F  A N 0 9 5 2 1 0 6 1 7 0 2 1 2 2 1 7

R E M A R K S  : I S  M I S S I N G  V A L U E  O R  N O  D A T A  R E P O R T  E D
• • • • •  m e a n s  i n c o m p l e t e  d a t a  i n  t h e  s p e c i f i e d  h o u r

11-12

- . 7 9
3 2 3
1 5 4
3 7 3
2 9 2
2 7 6  
3 6 7  
1 9 9  
2 8 9  
3 2 2  122 222 
2 3 3  
3 3 1  
2 3 2  
2 3 5  
1 2 5  
7 4  
1 5 7  
1 4 6  
2 6 9  
1 3 8  
8 9  
2 5 7  
3 1 9  
1 8 7
2 7 7  
2 0 7  202 
2 8 3  
2 3 2

3 1

7 1 1 1

2 2 9

1 2 - 1 3 1 3 - 1 4 1 4 - 1 5 I 5 - ]

1 8 1 2 3 2 2 0 3 1 0 7
3 0 4 2 2 6 1 0 2 6 0
1 8 7 8 7 2 1 1 8 9
3 5 8 3 2 6 2 1 9 1 5 9
3 1 8 2 6 4 2 2 0 1 6 3
2 0 4 • 1 2 3 1 3 5 1 6 2
3 0 7 1 9 3 1 6 1 6 4
1 8 5 1 3 5 1 8 0 8 7
2 8 7 1 5 6 1 4 4 8 1
2 4 1 2 5 9 1 7 0 1 0 8
2 2 2 6 9 . 1 5 7 1 1 3
1 4 1 1 0 6 4 0 4
1 6 3 7 1 4 7 3 4
2 0 6 1 4 0 7 9 6 0
3 0 5 1 7 4 4 2 5 7
1 6 5 1 6 9 1 8 1 7 3
1 5 3 1 4 0 8 3 4 6
8 7 6 8 2 9 2 9
1 4 9 1 8 7 8 8 6 6
1 2 4 8 2 8 2 6 6
2 4 8 2 4 9 7 5 4 6
6 7 1 2 1 0 6
1 0 9 1 4 5 1 2 4 9 1
2 6 4 2 3 0 1 7 5 1 1 6
2 4 5 2 6 4 1 5 7 1 i 5
1 8 9 1 8 6 1 5 2 1 2 6
8 8 1 0 8 1 4 5 1 1 9
1 5 9 1 4 1 1 2 9 8 8
1 6 0 4 3 5 1 1 3
1 8 8 1 6 3 1 8 4 1 4 6
1 9 5 2 3 3 2 0 7 4  J

3 1 3 1 3 1 3 1

6 1 9 9 4 9 8 1 3 9 8 2 2 5 3

2 0 0 1 6 1 1 2 8 8 2

1 6 - 1 7 1 7 - 1 8 1 8 - 1 9 T o t a l

5 8 1 0 0 1 6 4 4
3 4 8 0 1 9 9 5
6 5 11 0 1 5 1 4
6 6 1 6 0 2 7 3 1
4 8 5 0 1 7 3 9
7 3 1 2 0 1 5 4 9
5 0 0 2 0 3 7
3 5 4 0 1 4 0 8
3 8 5 0 2 0 2 3
4 0 3 0 2 2 3 0
2 9 3 0 1 5 8 3
2 0 0 1 3 0 4
2 2 2 0 1 2 7 5
1 8 Î 0 1 6 3 7
1 3 3 0 1 7 2 7
4 9 3 0 1 6 4 5
1 8 1 0 1 2 6 4
13 1 0 6 0 9
2 6 3 0 1 2 4 3
4 9 7 0 1 3 6 1
2 6 0 0 1 8 5 5
2 0 0 9 7 3
6 7 7 0 1 1 0 4
5 3 3 0 2 0 5 3
3 2 0 0 1 9 5 5
6 5 6 0 1 7 0 9
4 3 1 0 -
3 5 0 1 2 6 2
5 0 1 1 2 3
5 6 5 0 1 9 6 1
2 0 0 1 8 0 4

31 3 1 3 1

1 0 8 8 1 2 4 0 4 9 6 1 5

3 5 4 0 1 6 5 4

121



Radiation Balance Q and Total Radiation (sun and sky) T.IO MJ/MBangkok latitude 13 44 ท longitude 100 34 e
S e p t e m b e r  1 9 9 1  
H o u r l y  t o t a l s
T i m e 0 4 - 0 5

d a t e
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
1 0 0
11 0
1 2 0
1 3 0
1 4 0
1 5 0
1 6 0
1 7 0
1 8 0
1 9 0
2 0 0
2 1 0
2 2 0
2 3 0
2 4 0
2 5 0
2 6 0
2 7 0
2 8 0
2 9 0
3 0 0

N 3 0

T O T A L 0

0 5 - 0 6 0 6  0 7

1 0 6 9
1 2 7 1
7 5 3
1 0 6 3
1 2 6 4
1 3 8 2
1 0 6 4
9 4 5
9 7 2
7 3 5
1 3 6 4
1 3 1
8 4 4
7 4 9
1 3 7 6
1 0 7 0
8 5 6
7 3 0
8 4 5
9 5 1
4 5 0
5 4 1
1 4 6 8
9 4 5
7 3 1
1 6 5 7
1 3 6 1
1 5 8 0
9 2 1
1 3 5 7

3 0 3 0

2 8 8 1 6 4 5

0 7 - 0 8 0 8 - 0 9

1 2 1 2 0 6
1 6 0 2 4 7
1 2 9 1 9 7
1 5 7 2 4 6
8 7 7 6
1 7 2 2 6 0
1 7 4 2 3 1
8 5 2 0 6
1 0 0 2 3 6
9 2 1 6 3
1 6 2 2 5 5
1 1 2 1 2 2
1 6 1 2 3 5
1 5 9 2 2 3
1 7 3 2 4 6
1 6 5 2 0 4
1 2 3 2 3 3
1 2 7 1 5 2
1 2 6 1 8 6
1 4 6 2 0 2
1 0 3 1 7 9  .
9 4 2 6 5
1 4 4 1 5 0
1 2 3 1 5 9
9 7 1 2 7
1 4 8 2 2 9
1 7 7 2 7 6
1 7 1 2 5 9
4 4 7 4
1 0 7 1 6 5

3 0 3 0

3 9 3 9 6 0 0 9

0 9 - 1 0  1 0 - 1 1

2 1 4 1 4 7
3 2 6 3 5 6
2 5 9 3 5 5
3 2 3 3 1 2
8 2 1 8 8
3 0 8 2 9 0
2 2 5 2 7 3
3 1 3 2 0 5
2 9 8 3 5 2
2 9 0 1 9 5
3 3 0 3 6 3
1 8 0 2 9 6
2 5 3 2  74
3 3 1 2 2 6
2 8 1 2 1 0
2 6 5 1 8 7
1 0 3 2 5
1 9 6 2 5 8
2 1 3 1 2 3
2 4 7 6 0
2 5 2 3 5 8
2 9 9 -  2 5 7
2 5 4 1 1 2
7 9 1 3 5
1 4 3 2 5 9
2 5 3 3 0 8
2 8 1 "  1 5 1
2 8 6 2 3 4
4 0 2 6
2 5 5 2 3 1

3 0 3 0

7 1 7 9  6 8 6 6

M E A N  0  1 0  5 5  1 3 1  2 0 0 ________ 2 3 9  2 2 9
r e m a r k s  : I S  M I S S I N G  V A L U E  O R  N O  D A T A  R E P O R T E D
••••■  M E A N S  I N C O M P L E T E  D A T A  I N  T H E  S P E C I F I E D  H O U R

11-12

3 0 8
3 2 8
3 5 3
1 4 2
1 5 4
2 2 3
2 4 3
1 9 4  
2 4 2  
2 2 7  
3 0 3  
3 7 0  
2 8 0  
1 0 7  
1 3 2  

9 3
1 9 5  
1 5 0  
9 6  
9 1  
3 0 1  
1 7 4  
2 3 7  
1 3 5  
2 5 8  
2 7 6  
1 5 4  
1 9 2

1 6 5

2 9 *

6 1 2 3

211

1 2 - 1 3

2 0 8
2 6 6
2 6 5
2 4 0
1 3 7
1 8 1
1 1 5
1 9 2
2 7 7
1 4 3
2 3 5
3 3 468
8 1
9 7
1 4 6
2 4 068
1 2 3
5 1
3 0 3
2 0 3
7 0
7 5
2 7 0
1 4 5
1 2 6
2 4 7
1 7 7200
3 0

5 2 8 3

1 7 6

1 3 - 1 4 1 4 - 1 5 1 5 - 1 6 1 6 - 1 7 1 7 -

81. 1 2 2 1 0 4 3 9 4
2 5 6 1 7 0 1 2 9 6 3 4
2 0 2 1 8 1 9 6 3 6 1
2 5 7 1 9 0 9 5 4 9 3
1 2 9 1 1 2 2 3 1 7 3
1 7 9 3 8 2 7 2 3 3
2 3 1 2 3 2 1 1 0 3 4 3
2 1 8 1 2 6 1 3 4 4 6 3
1 6 5 1 2 1 7 9 3 9 3
2 1 5 9 1 4 7 4 0 1
1 9 2 1 1 5 81 3 6 3
2 4 1 1 9 2 7 4 3 1 1
3 7 2 8 3 8 2 3 1
1 3 9 9 7 8 1 4 0 2
1 4 9 9 1 4 1 1 7 1
1 9 3 1 3 5 1 2 1 1 6 1
2 1 4 . 1 9 1 9 5 1 5 0
3 5 2 8 2 6 13 0
1 3 8 5 6 4 8 2 5 1

9 2 1 0 3 1 0 0 3 1 1
2 6 3 1 9 0 5 5 4 1 1
8 5 1 8 7 1 1 7 2 4 1
9 2 4 1 4 5 1 4 0
5 3 2 3 5 2 0
1 3 1 6 1 1 4 1 0
1 5 3 1 6 3 5 8 2 3 0
1 2 2 8 3 - 1 5 0
1 9 6 8 4 4 0 1 2 0
1 4 9 9 4 6 4 2 0 0
2 7 7 1 1 6 3 5 9 0

3 0 3 0 2 9 * 3 0 3 0

4 8 8 4 3 4 6 1 1 9 8 2 7 9 4 4 1

1 6 3 1 1 5 6 8 2 6  ' 1

18-19

0
0
00
0
0
00
0
00000
0
0
0
0
0
0
0
0
00
0
0
0
0
00
3 0

0
0

Total

1 6 3 3
2 3 8 8
2 1 3 4
2 0 8 7
1 0 8 4
1 7 9 9
1 9 4 5
1 7 7 6
1 9 9 3
1 5 4 6
2 1 5 2
1 9 8 5
1 4 5 0
1 6 4 2
1 5 2 7
1 6 0 6
1 4 9 8
1 0 9 0
1 1 8 8
1 1 8 42100
1 7 5 2
1 2 4 1
8 4 3
1 3 9 9
1 8 2 9

1 8 1 6

1 6 3 0

4 8 4 9 4

1 7 3 2
N>



Radiation Balance Q and Total Radiation (sun and sky)T.I0 MJ/M
Çangkok latitude 13 44 ท longitude 100 34 e
November 1991
Hourly totalsTime 04-05
date1 02 03 04 05 06 07 08 09 010 011 012 013 014 015 016 017 018 019 020 021 022 023 024 025 026 027 028 029 030 0
N 30
TOTAL 0
MEAN 0

05-06 06-07

11 7510 6510 7111 7410 71
10 718 5911 683 167 8611 6310 t 659 6110 699 639 688 667 406 607 615 566 586 616 616 636 655 604 544 514 46
30 30
229 1847
8 62

07-08 08-09

157 234146 216147 225164 245131 240152 238119 217166 21572 129166 134150 239148 237152 241155 240145 226152 232149 225142 221137 217143 218136 212138 213141 217143 215145 214149 224138 207129 187130 2001 16 185
30 30
4258 6463
142 215

09-10 10-11

298 329277 308287 238305 294274 319291 322287 327295 263132 158235 249290 313295 - 322295 315278 333287 317291 326275 294287 317
279 312280 311271 -  300272 296273 271276 306276 _ 306277 — 308270 273256 166231 216245 223
30 30
8185 8632
273 288

11-12 12-13

325 275261 229280 193304 169285 195333 252319 251305 252138 142243 208291 230286 236307 243321 238305 239321 248298 234â 1 5 243307 232305 245298 238304 237280 168311 91313 253316 258274 243174 107180 182186 149
30 30
8485 . 6480
283 216

Total13-14 14-15 15-16 16-17 17-18

230 173 65 10 0
189 130 47 9 0
211 140 56 8 0
243 160 52 5 0
170 84 27 5 0
195 88 52 9 0
163 101 43 8 0
249 142 53 9 0
123 66 33 7 0
106 134 49 4 0
191 162 64 10 0
170 141 62 10 0
235 149 52 1 0
203 1 17 60 9 0
231 155 61 10 0
240 156 58 9 0
242 157 49 9 0
247 127 46 7 0
215 136 47 9 0
235 122 53 9 0
206 130 62 9 0
203 124 66 9 0
179 157 60 9 0
86 80 53 9 0
242 165 น* oo 10 0
218 101 49 10 0
219 45 21 7 0
39 26 6 0 0
>32 1 17 34 7 0
143 151 60 8 0
30 30 30 30 30
5755 3736 1498 235 0

192 125 50 8 0

218218871866202618112013 1902 2028 1019 16212014 1982 2060 2033 2048 2110 2006' 19991957 1989 1923 1926 1822 1637 2051 1981 1762 1148 1484 1516

55803 • •
1860

18

000000000000000000000000000000
30
0
0
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124

R a d i a t i o n  B a la n c e -  Q a n d  t o t a l  R a d i a t i o n  ( s u n  a n c  s k y )  T , 10  MJ/M

B a n g k o k  l a t i t u d e  13 44 ท l o n g i t u d e  1 00  34 e

D e c e m b e r  1 9 9 0

H o u r l y  c o t a i s

T im e 0 4 - 0 5  0 5 - •06  0 6 -. ท า  Q7 - Of 0 8 - 0 9 0 9 - 1 0 1 0 - 1 1 1 1 - 1 2  1 2 - 1 3  1.3 - 1 4  :1 4 -1 5 1 5 - 1 6 1 6 - 1 7  1 7 - 1 0  1 c_/ 1 0  1 0 19 T o t a l

Qo Ï 6

1 0 0 c 6 1 i 4 7 2 2 7 2 8 7 3 1 5 321 261 2 34 1 5 6 71 1 0 0 2 0 9 5
0

0 0 5 62 1 5 3 2 5 4 294 5 19 5 2 5 2 6 6 2 47 174 84 13 0 2 1 7 7
•J 0 0 4 57 146 2 2 7 2 9 0 3 1 8 324 2 6 8 2 2 9 158 76 13 0 2 1 1 0

4 0 0 V1 37 1 1 1 1 58 291 307 3 0 5 2 5 6 2 3 7 163 81 13 0 1 9 6 2
5 0 0 4 52 138 2 1 7 2 8 0 3 0 8 3 1 0 2 5 6 2 3 9 1 6 3 84 14 0 2 0 6 5
6 0 0 4 50 142 2 2 3 2 8 5 5 06 303 2 4 8 2 3 0 154 7 c1 J 1 2 0 2 0 3 2

c
0 0 5 47 1 2 9 1 9 3 2 6 3 2 89 29E 2 4 5 2 2 3 149 73 1 2 0 1924

0

9 0 0 1 38 107 189 2 5 4 2 6 3 2 8 6 2 4 9 2 34 1 7 3 9 5 17 0 1 9 0 6
1 0 0 0

7C1 43 117 2 1 1 2 6 2 2 8 8 2 C'5 241 2 3 0 147 76 13 0 192 6
1 1 0 0 3 47 1 3 7 2 0 8 2 6 5 2 7 6 2 7 0 195 160 79 40 1 1 0 1691
1 2 0 0 oL 37 1 2 2 2 0 8 2 6 3 2 7 8 287 237 2 4 2 1 2 2 44 7 0 1 8 4 9
13 0 0 4 53 1 3 5 2 1 4 2 7 5 2 9 2 288 2 6 5 2 4 9 1 2 6 4 8 1 0 1 9 5 0
14 0 0 1 35 1 3 0 2 0 6 2 7 4 3 0 2 3 2 2 2 4 6 2 1 5 1 4 2 71 15 0 1 9 5 9
15 0 0 2 45 137 2 0 9 2 7 2 294 2 9 0 267 2 0 0 162 77 18 0 1 9 7 3
1 6 0 0 3 43 134 2 1 0 2 7 0 2 99 311 2 4 9 2 2 2 1 4 5 9a 2 2 0 2 0 0 2

17 0 0 2
77 113 2 0 2 261 2 8 2 287 2 4 2 2 4 3 2 0 0 105 1 0 0 1 9 8 0

IS 0 0 น 42 128 177 261 2 98 309 2 1 5 2 4 5 144 79 15 0 1 9 1 6
19 0 0 0L 36 124 2 0 1 2 6 9 3 0 8 317 237 193 1 4 5 41 8 0 188 1
2 0 0 0 0L 39 131 214 274 3 0 8 3 1 6 2 6 2 2 3 8 1 6 9 8 ) 1 2 0 2 0 4 6
0! 0 0 1 23 8 6 162 2 14 196 1 2 3 1 0 1 127 137 6 3 1 1 0 12* 4
0 0  L L 0 0 1 34 119 1 92 2 65 3 0 0 3 0 9 25๐ 2 0 9 1 7 5 91 19 0 1 9 7 3
23 0 0 oL 36 126 2 0 5 2 67 3 0 0 3 1 0 2 7 2 2 2 3 1 6 2 87 19 0 2 0 0 9
24 0 0 1 35 1 2 6 2 0 < 2 66 3 02 314 2 6 7 2 1 5 1 5 3 8 8 17 0 1 9 8 8
25 0 0 1 33 1 2 0 2 0 1 2 6 5 2 96 304 2 7 7 2 3 0 1 6 2 76 l a 0 1 9 7 9
2 6 0 0 i 770 0 126 2 07 2 67 3 0 6 7 'l riVLL 2 8 5 2 2 0 1 6 9 9 5 17 0 2 0 4 8
27 0 0 0L. 30 124 198 271 3 10 3 2 8 2 5 8 1 8 0 1 4 5 9 8 07L Ô 0 1 9 6 7
23 0 0 0 31 1 2 6 2 1 1 2 6 9 3 42 317 0 7 0 241 1 8 8 96 18 0 2 1  น
29 0 0 1 41 114 182 251 2 9 0 3 2 6 2 9 8 145 167 91 0 0L i 0 1 9 2 8
30 0 0 0 2 1 1 0 1 172 2 4 5 3 07 3 2 8 2 0 0 1 7 8 1 5 5 4 9 19 0 1.775
31 0 0 0 30 1 1 2 181 214 2 27 214 105 109 90 4 8 16 0 1 3 4 6

N 30» 30» 30» 3 0» 30» 30» 30» 30» 30* 30» 3 0* 30» 30» 30* » 0 *

TOTAL 0 0 6 6 1 2 0 5 3 7 6 1 6 0 4 3 7 9 8 4 8 8 2 6 8 9 5 9 7 2 9 9 6 3 8 7 4 5 7 4 2 2 7 7 431 0 5 7 8 1 2

MEAN 0 0
oL 40 1 25 2 0 1 2 6 6 294 2 99 2 4 3 2 1 3 1 52 76 14 0 1 °2 7

REMARKS : IS  M ISSING  VALUE ÙR Nu DATA REPORTED
"» '• MEANS INCOMPLETE DATA IN THE S P E C IF IE D  HOUR
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ตารางท่ี 3.15 แสดงค่า Cosine of Angle of incidense .Cosine of Zenith แล: R8 (ต่อ)



19 LIGHT SOURCES: THEIR CHARACTERISTICS AND APPLICATION

TABLE 19.6A Coefficients of Utilization"
Data: 15% Ceiling Reflectance'’, 30% Floor Rcllectance. No Window Controls
(!) Overcast Sky

cu

Lengthc: 20 ft 30 ft 40 ft
Wall

Reflectance: 70% 30% 70% 30% 70% 30%
Depth (ft)c 

20 .0248 .0226 .0172 .0156 .0129 .0121Max 30 .0245 .0223 .0169 .0155 .0123 .011840 .0242 .0221 .0164 .0154 .0120 .0117
20 .0143 .0105 .0091 .0078 .0073 .0064Mid 30 .0052 .0045 .0049 .0036 .0031 .003040 .0035 .0024 .0027 .0021 .0020 .0017
20 .0078 .0048 .0057 .0039 .0045 .0033Min 30 .0029 .0017 .0026 .0015 .0018 .001340 .0017 .0008 .0014 .0008 .0011 .0007

(2) Clear Sky
Depth (ft)

20 .0185 .0156 .0129 .0111 .0099 .0088Max 30 .0183 .0156 .0123 .0108 .0088 .008340 .0180 .0151 .0118 .0107 .0086 .0082
20 .0138 .0094 .0090 .0071 .0075 .0060Mid 30 .0074 .0049 .0056 .0039 .0041 .003340 .0047 .0029 .0036 .0025 .0026 .0021
20 .0095 .0054 .0071 .0044 .0060 .0039Min 30 .0049 .0025 .0042 .0021 .0029 .001940 .0028 .0013 .0024 .0012 .0019 .0011

(3) Uniform Brightness Ground
Depth (ft)

20 .0132 .0101 .0092 .0079 .0073 .0064Max 30 .0127 .0101 .0088 .0079 .0069 .006340 .0123 .0101 .0084 .0077 .0065 .0062
20 .0115 .0081 .0085 .0064 .0066 .0054Mid 30 .0075 .0051 .0056 .0043 .0045 .003740 .0050 .0033 .0040 .0030 .0038 .0023
20 .0095 .0064 .0074 .0049 .0060 .0040Min 30 .0046 .0023 .0037 .0021 .0030 .001940 .0026 .001 ร .0023 .0011 .0020 .0010

"Information in Table 19.6,4 was supplied by Prot. B. Evans of Virginia Polytechnic Institute and state University and is reproduced with his permission.
“To convert cu figures for a ceiling reflectance of 8C%. divide by 0.9.
“Length is dimension along, the window wall; depth is dimension at right angles to window.
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TABLE 19.6B K Factors
80/ /5p/t CLG Reflectance. M)r/< Floor Reflectance 
(I ) Overcast Sky

_____________________ K__________________
Ceiling Ht: 8 ft 10 ft 12 ft 14 ft

Wall
Reflectance: 70% 30% 70% 30% 70% 30% 70% 30%
Width (ft)

20 .125 . 129 .121 .123 .111 .111 .0991 .0973Max 30 .122 .131 .122 .121 .111 .111 .0945 .097340 .145 .133 .131 .126 .111 .111 .0973 .0982
20 .0908 .0982 .107 .115 .111 .111 .105 .122Mid 30 .156 .102 .0939 .113 .111 .111 .121 .13440 .106 .0948 .123 .107 .111 .111 135 .127
20 .0908 .102 .0951 .114 .111 .111 .118 .134Min 30 .0924 .119 .101 .114 .111 .111 .125 .12640 .111 .0926 .125 .109 .111 .111 .133 .130

(2) Clear Sky
Width (ft)

20 .145 .155 .129 .132 .111 .111 .101 .0982Max 30 141 .149 .125 .130 .111 .111 .0954 .10140 .157 .157 .135 .134 .111 .111 .0964 .0991
20 .110 .128 .116 .126 .111 .111 .103 .108Mid 30 .106 .125 .110 .129 .111 .111 .112 .12040 .1 .7 .118 .122 .118 .111 .111 .123 .122
20 .105 .129 .112 .130 .111 .111 .111 .116Min 30 .0994 .144 .107 .126 .111 .111 .107 .124
40 .119 .116 .130 .118 .111 .111 .120 .118

(3) Uniform Brightness Ground
Width (ft)

20 .124 .206 .140Max 30 .182 .188 .140
40 .124 .182 .140
20 .123 .145 .122

Mid 30 .0966 .104 .107
40 .0790 .0786 .0999
20 .0994 .108 .110Min 30 .0816 .0822 .0984
40 .0700 .0656 .0946

.135 .111 .111 .0909 .0859

.143 .111 .111 .0918 .0878

.142 .111 .111 .0936 .0879

.129 .111 .111 .100 .0945

.112 .111 111 .110 .105

.106 .111 .111 .118 .118

.114 .111 .111 .107 .104

.105 .111 .111 .121 .116

.0986 .111 .111 .125 .132

The quantity enclosed ill square brackets rep­
resents the daylight entering the room through the 
window. Factor cu  modifies this entering light in

accordance with room length and depth. Factor A" 
further accommodates the entering light in ac­
cordance with room height and depth. It requires



Transm ission Data and Light 
Loss Factors for Windows— IES Method
(a) Transmittance Data of Glass and Plastic 
Materials

Transmittance
Material (percent)

Polished plate window glass 80-90
Sheet drawn window glass 85-91
Heat-absorbing plate glass 70-80
Neutral low-transmission glass 10-60
Corrugated glass 80-85
Glass block 60-80
Clear plastic sheet 80-92
Colorless patterned plastic 80-90
Source: From Recommended Practice ot Daylighting, IES.
(h) Average Window Maintenance Factors Expressed as Percentage of 
Clean Glass Transmission

Office® Factoryb
Window Position

Vertical
30° from 

Vertical Vertical
600 from 
Vertical Horizontal

3-month 
cleaning cycle 82% 69% 62% 54% 50%
6-month 
cleaning cycle 73% 55% 45% 39% 34%
Source: From Recommended Practice ot Daylighting, 
“Typical clean location.
"Typical dirty location.

IES.

TABLE ]9.7 Reflectances of Building M aterials 
and Outside Surfaces

Reflec- Reflec-
tance tance
(เท per- (เท per-

Materia! cent) Material cent)
Bluestone. sandstone 18 j Asphalt (free from 7Brick ; dirt)light butt 48 Earth (moist culti- 7dark butt 40 vated)dark red glazed 30 I Granolite pavement 17Cement 27 Grass (dark green) 6Concrete 55 I Gravel 13Granite 40 Macadam 18Marble (white) 45 Slate (dark clay) 8Paim (white) Snownew 75 I new 74old 55 old 64I Vegetation (mean) 25

Source: From Recommended Practice of Daylighting, IES.
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2 2 7 j 1 4 A . 4 c - 4 . 0 9 1 1 3 . 7 3 2 3 8 2 0 4 . 7 3 1 1 4 . 9 7 - 3 . ■ร ': 3 4  ? 2 6 5 . 0 5 3 . 8 4 1 - 2 3 . 3 4
2 2 8  ! 1 4 5 . 3 8 1 - 3 . 3 3 1 1 3 . 4 5 2 3 9  1 2 0 5 . 7 1 1 i. 3 . — 0 - ะ . ว 7 3 5 0 I 2 6 6 .0 4 1 3 . 3 7 1 - 2 3 . 3 7
2 2 9 ! 1 4 6 . 3 7 1 - 3 . 6 6 i 1 3 . 1 2 2 9 0  ! 2 0 6 . 7 0 1 1 5 . 3 3 ~l c 1 j 2 6 7 . 0 9 2 . 0 1 ! - 2 3 . 4 0
2 3 0 ! 1 4  7 . 5 6 1 - 3 . 4 2 j 1 2 . 7 9 2 •? 1 1 2 0 7 . 6 9 ! 1 5 . 4 9 - i o  วิร ? 3 5 2 j 3 6 8 . 0 2 2 . 4 4 ! - 2 3 . 4-2
2 3 1 1 4 3 . 3 5 I - 3 . l : i . 2  . -i 5i 2  โ' 2 I 2 0 3 . 6 3 1 1 5 . 6 4 - 1 1 . -J 5 3 5  3 1 2 6 9 . 0 1 1 . 9 7 ! - 2 3 . 4 4
2 3 2 1 4 9 . 3 4 1 - 2 . 9 1 ! 1 2 . 1 0 2 9 3 2 0 9 . 6 7 i 1 5 . 7 3 - 1 1 . 4 0 3  5 4 1 2 7 0 . 0 0 1 . 5 0 i - 2 2 . 4 5

2 3 3 1 5 0 . 3 3 - 2 . 6 9 1  1 1 . 7 5 2 9 4 i 2 1 0 . 6 6 1 1 5 . 9 0 - น . 7 5 2 5 5 I 2 7 0 . 9 9 1 . 0 3 1  - 2 3 . 4  5
2 2 1 1 5 1 . 3 2 - 2 . 4 31 น . ; . . 2 9 5 ! 2 1  \  . 6  5 1 1 6 . 0 1 - 1  : . น 3 5  ร j 2 • 1 . ■ว»ะ 0 . 5 6 1 - 2 3 . 4 4
2 3 5 1 5 2 . 3 1 - 2 . 1 5 1  น . 0 5 2 9 6 i 2 1 2 . 6 4 1 1 6 . 1 2 3 5 7 j ะ! : . T 0 . 0 1 1 - 2 2 . 4 3

2 3 6 1 1 5 3 . 3 0 - 1  . 3 ' 1 1 0 . 6 3 2 O 7 ] 2 1 3 . 6 3 1 1 6 . 2 0 3 5 6 i 2 7  3 . 9 . - 0 . 3 เ- 1 - 2 2 . 4 1
2 3 7 ! 1 5 4 . 2 5 - 1 . 5 ;-i l  1 0 . 3 . 2 9 8 j 3 1  . . 6 2 i 1 6 . 2 3 - 1 3 . 12 3 5 9 i 2 7  4 . 91 1 - 0 . 6  'โ 1 - 2 3 . 2 9
2 38 1 1 5 5 . 2 7 - 1 . 2 9 1  9 . 3 7 2 ๆ -) 1 2 1 5 . 6 0 1 1 6 . 3 4 -13.4e 3 6 ’ j i 2 7 5 . 9 - - 1 . 3 : ' - 2 3 . 3 5
2 2 3 i L 5  6.2 C - 0  9 d  j โ) . ô t 3 0 0 i 2 1 6 . 5 . i 1 6 . 3 ) - 1 3 . 7 - โ 6 1 1 3 7 6  . -  1 . 7 I - 2 3 . 3 1
2 4 0 1 L 5 7 . 2 1 1 - 0 . 6 7 1  9 . 2 3 0 1 1 L 6 . 12 -นน 3 6 2 2 7  7 . -1 - 3 . 2 -
2 11 1 L 5  6.2 - - 0 . 3 6 1  3 . 8 * 3 0 2 i 2 M . 5 7 i 1 6 . 1 4 ! - 1 4 ! j*î -} 1 3 7 รุ. น โ ! - 2 3  M l

2 4 2  1 1 5 .1 . 2 . -•■ . . 4 • 8 . 1• J») า i 1 6 . \ 5 36-1 1 2 7 ? .  1 ' -3.1.>i  - 2 2 . 1 5
2 1 3  1 1 6 0 . 2 1 . 2 ' 8 . น ใน*! ร ::o'. -■ 1 i •ว . วิ 1 — 1 วิ..1, . ' 6 5  • โ . . M 1 - 3 . . . - 2 3 . 0 4
2 11 i 1 . ร  1 . 2 0 . 6 3 ! โ,.-. > 0 5 ! 3 2 1 . 5 4 i 1 6 . 4  3 i - 1  ะ. 3 .โ เ  i
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น า ย ร ว ิซ  ค ว ร ป ร ะ เส ร ิฐ  เก ิด ว ัน ท ี ่  1 1 ม ิถ ุน า ย น  พ .ศ .  2 5 1 0  ท ี ่ก ร ุง เ ท พ ม ห า น ค ร  ส ำ เ ร ็จ ก า ร ศ ึก ษ า  

ร ะ ด ับ ป ร ิญ ญ า ต ร ิเ ก ีย ร ต ิน ิย ม  ส ถ า ว ัต ย ก ร ร ม ศ า ส ต ร ์บ ัณ ฑ ิต  ส า ข า ส ถ า ว ัต ย ก ร ร ม  ค ณ ะ ส ถ า ว ัต ย ก ร ร ม  

ศ า ส ต ร ์ ส ถ า บ ัน เ ท ค โ น โ ล ย ี ่พ ร ะ จ อ ม เ ก ล ้า เ จ ้า ค ุณ ท ห า ร ล า ด ก ร ะ บ ัง  ใ น ป ีก า ร ศ ึก ษ า  2 5 3 1  แ ล ะ เ ข ้า

ศ ึก ษ า ต ่อ ใ น ห ล ัก ส ูต ร ส ถ า ว ัต ย ก ร ร ม ศ า ส ต ร ์ม ห า บ ัณ ฑ ิต ท ี ่จ ุฬ า ล ง ก ร ณ ์ม ห า ว ิท ย า ล ัย  เม ื ่อ  พ .ศ .  2 5 3 5  

ว ัจ จ ุบ ัน  เ ป ีน ส ถ า ป น ิก โ ค ร ง ก า ร ข อ ง บ ร ิษ ัท  ด ี' โ ซ น ์+ ด ีเ ว ล ล อ ป  จ ำ ก ัด
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