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ตัวอย่างข้อมูลดิบที่ได ้จากการวัดความดันในกระบอกสูบ 1 cycle
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*TH
46 23 45.33 46.28 46.25 46 23 46.25 46.20 46 13 46.20 46 18

•TD 16:08 04:04:01
46.20 45.20 46.20 46.23 46 25 46.25 46.28 46 25 46.23 46 20

*TI
46.15 46.10 46.13 46.18 46.16 46.20 46.20 46.20 46.20 46.15

•TC
46 23 46 13 46 13 46.15 45 ไ 3 46.18 46.15 46.18 46.18 46.25

•RS0.10
46.15 46.1846.15 46.15 46 ••5 45 15 46.10 46 10 46.15 46.15

•El
46.15 45 13 46.15 46.13 46.13 46.10 46.13 46.23 46.10 46.10

•BR 76.2
46.10 46.10 46.13 46.10 46 10 46.13 46.10 46 10 46.10 46.08

•ST 110.0
46 10 45 08 46.10 46.10 46 10 46.20 46.10 46.10 46.08 46.08

•NC 256
46.08 45.10 46.05 46.10 46.10 46.08 46.10 46.08 46.10 46.08

•CR8.00
43.08 45.10 46.08 46.18 46.08 46.08 46.05 46.08 46.08 46.05

•CL 203.5
46.05 45.08 46.10 46.08 46.08 46.05 46.05 46.05 46.05 46.08

•CH
46.05 46.18 46.05 46.05 46 05 46.05 46.05 46.05 46.05 46.05

•[bar ]
46.08 46.05 46.05 46.05 46.05 46.05 46.05 46.05 46.03 46.03

•CT 1
46.05 46.05 46.03 46.05 46 00 46.05 45.98 46.G. 46.03 46.03

•DATA
46.05 46.05 46.03 46.03 46.03 46.00 46.03 46.03 46.00 46.05

•Rev 1
46.03 46.00 46.03 46.03 46 13 46.03 46.00 46.00 46.03 46.03

46.50 46.50 46.50 46.50 46.50 46.48 46.50 46.58 46.50 46.50
46.03 46.03 46.00 46.10 46.00 46.00 46.03 46.00 46.00 46.00

46.48 46.50 46.48 46.48 46.48 46.50 46.45 46.50 46.48 46.48
46.05 46.00 46.00 46.00 46.03 46.03 46.03 46.00 46.00 46.00

46.48 46.48 46.45 46.45 46.48 46.53 46.48 46.50 46.50 46.48
46.00 46.00 46.00 46.00 45.00 46.00 46.00 46.03 46.10 46.00

46.50 46.48 46.50 46.48 46.48 46.45 46.48 46.45 46.48 45.45
46.00 46.00 46.00 46.00 45.98 46.00 46.00 46 10 45.98 46.00

46.45 46.50 46.45 46.48 46.43 46.45 46.45 46.45 46.43 46.45
46.00 46.00 46.00 46.00 46.‘DO 45.98 45.98 45.98 46.00 46.00

46.48 46.45 46.45 46.45 46.45 46.43 46.40 46.43 -'5.45 46.50
46.00 46 00 45 98 46.03 46.00 45.98 45 98 46.00 46.00 45.98

46.45 46.43 46.45 46.40 46.40 46.40 46.38 46.40 46.40 46.43
46.00 45.98 46 10 45.98 46 DO 46.00 45.98 46 00 46.00 46.00

46.48 46.48 46.43 46.40 46.40 46.28 46.30 46.4B 46.50 46.53
45.96 46.10 45.98 46.00 45.98 46.00 46.00 45.98 46.00 46.00

46.53 46.30 46.25 46.20 46.20 46.30 46.35 46 45 46 43 46.43
46.00 46 00 46 00 46.00 46 00 46.00 46.00 46 00 46.00 46.00

46.40 46.35 46.45 46.55 46.48 46.48 46.35 46.35 46 30 46.28
46.00 46.03 46.00 46.00 46.00 46.00 45.95 46 00 46.00 46.00

46.23 46.30 46.28 46.35 46 35 46.30 46.38 46 33 46 38 46.38
46.CO 46.00 46.00 46.00 46 •วง 46.00 46.00 46.00 46.00 46.03

46.43 46 35 46.35 46.33 46 30 46.30 46.30 46.33 46 40 46.35
46 DO 46.03 46 03 46.00 46 13 46.00 46.00 46.03 46.00 46.00

46.30 46.30 46.25 46.23 46 28 46.25 46.30 46 35 46 25 46 28
46 DC 46 00 46 00 46 00 46 'DO 46 00 45 98 46 03 46.00 46 00

•16 25 46.28 46.25 46.28 46 28 46.30 46.25 46 20 46.28 46.25
46 CO 46.03 46.05 46.03 46 00 46.00 46.00 46.00 46.03 46.03



46.03 46.05 46.03 46.03 46.00 46 03 45 7; 46.03 46.00 46 03 46.10 46.10 46.10 46.10 46.10 46.13 46.10 45 10 46 10 46.10

46.00 46.03 46.03 46.03 46.06 46 03 4' 7; 46.05 46.03 46.00 46.13 46.10 46.10 46 10 46 10 46.10 46.10 46 08 46.10 46 10

46.03 46.10 46.03 46.03 46.03 46.03 A i  7; 46.05 46.00 46.03 45 10 46.10 46.10 46.13 46.10 46.20 46 10 45 10 46 10 46.13

46 08 46 00 46.03 46.03 46.05 46 03 45 •/; 46.03 46.05 46.00 46 10 46.10 46.10 46.10 46 10 46.13 46.15 46 10 46 20 46 10

46.03 46.03 46 03 46 03 46 03 46 03 45 7; 45.05 46.00 46.05 46 1046 1346.1346 10 46 1346.1046 1345 1046 1346 10

46.03 46.00 46 05 46.03 46.05 46 03 A i >: 45.05 46 05 46.18 46.08 46.13 46.10 46 15 46.10 46.10 46 10 46 10 46.10 46 10

46.08 46.05 46.05 46.05 46.05 46.oe 45 08 46.05 46.18 46.05 46.10 46.10 46.10 46.10 46.13 46.10 46.18 46.10 46 10 46 10

46.08 46 05 46.08 46.05 46.05 46 05 45 35 46.10 46.05 46.05 46 13 46.10 46.10 46 10 46.13 46.10 46.10 46 08 46.10 46.23

46.05 46.08 46.05 46.03 46.08 46.05 45 05 45.08 46.08 46.0c 46.10 46.10 46.10 46.13 46.10 46.10 46.10 46 10 46 10 46.10

46.05 46.08 46.05 46.08 46.05 46.08 45 ce 46.08 46.10 46.08 46.15 46 10 46.10 '<6.10 46.10 46.10 46.10 46.10 46.10 46.10

46.05 46.10 46.08 46.08 46.10 46.10 45.05 46.10 46.08 46.10 46.10 46.10 46.10 46.13 46 10 46.10 46.10 46 10 46.10 46.10

46.10 46.10 46.08 46.10 46.08 46.08 4̂  ' J 46.15 46.10 46.10 46.10 46.10 46.08 46.13 46.13 46.08 46.10 46.10 46.10 46.13

46.10 46.08 46.10 46.10 46.08 46.10 46.15 45.10 46.10 46.10 46.10 46.10 46.13 46.13 46.13 46.15 46.10 46.13 46.10 46.10

46.10 46.10 46.10 46.10 46.10 46.08 45.10 46.10 46.10 46.13 46.13 46.13 46.08 46.13 46.15 46.10 46.13 46 10 46.10 46.10

46.10 46.08 46.10 46.10 46.10 46.10 45.10 46.13 46.10 46.10 46.10 46.10 46.10 46.10 46.13 46.13 46.13 46.05 46.10 46.10

46 10 46.10 46.10 46.10 46.10 46.23 46.10 46.13 46.10 46.10 46.10 46.10 46.10 46.10 4b. lO 46.13 46.10 46.10 46.13 46.10

46.10 46.13 46.10 46.13 46.18 46.10 45.10 46.10 46.10 46.10 46.15 46.10 46.13 46.10 46.13 46.10 46.10 46.10 46.10 46.10

46.10 46.10 46.13 46.10 46.10 46.15 45.10 46.08 46.13 46.10 46.10 46.13 46.13 46.15 46.10 46.10 46.10 46.13 16.10 46.13

46.10 46.13 46.13 46.13 46.23 46.13 45.13 46.13 46.13 46.13 46.10 46.10 46.15 46.13 46.18 46.10 46.13 46.10 46.13 46.08

46.13 46.13 46.13 46.10 46.13 46.23 46.13 46.10 46.13 46.13 46.10 46.10 46.10 46.13 46.10 46.10 46.10 46.10 46.10 46.10

46.13 46.13 46.15 46.13 46.10 46.13 45.13 46.13 46.15 46.ไ 3 46.10 46.10 46.10 46 10 46.10 46.10 46.18 46.10 46.10 46.10

46.10 46.13 46.13 46.10 46.13 46.08 45.13 46.15 46.13 46.13 46.10 46.10 46.10 46.10 46.10 46.10 46.10 46.10 46.10 46.13

46 13 46.13 46.13 46 13 46.13 46.13 45.15 46.13 46 13 46.10 46 10 46.10 46.10 46.10 46.10 46.10 46 13 46.10 46.08 46.10

46.13 46.13 46.10 46.13 46.13 46.10 45.10 46.13 46.13 46.20 46.13 46.10 46.10 46.10 46.10 46.10 46.10 46.10 46.13 46.08

46.10 46.10 46.10 46.13 46.10 46.10 45 10 46.10 46.10 46.10 46.10 46.20 46.10 46.10 46.13 46.10 46.10 46.10 46.10 46.13

46.23 46.10 46.10 46.13 46.13 46 13 45 •ว 46.10 46.10 46.10 46.13 46.10 46.10 46.13 46.13 46.10 46 10 46 10 46.10 46.10

46-10 46-08 46.10 46 10 46.10 46.13 45 13 46.10 46.10 46.13 46 10 46.10 46.10 46.10 46 10 46.08 46.10 46 10 46.10 46.10

46.13 46.13 46.10 46.10 46.13 46.13 45 ’ 3 46.13 46.10 46 13 46.10 46.10 46.10 46.10 46.10 46.10 46.08 46.10 46.20 46.10

46.13 46.1346.10 46.10 46.13 46 23 45 - J 46.1046.10 46.13 46.10 46.10 46.10 46.08 46 10 46.10 46 10 46 10 46 10 46.10

46.10 46.13 46.13 46.13 46.08 46 12 46 20 46.10 46.10 46 1-2 46 10 45.10 46.10 46.13 46.08 46.10 46 10 46 10 46.10 46.10

46.1046.1046.1046 1046 13 16 1C 46 ’ 3 46.13 46 10 46 15 46 10 46.10 46.13 46 10 46 13 46.08 46 10 46 10 46 10 46.08



46.08 46.10 46.10 46.10 46 10 46 13 46.10 46.13 46.10 46 10 46.15 46.18 46.15 46.15 46.15 46.18 46.15 46.18 46.25 46 15

46 10 46 10 46.13 46 10 46 10 46 10 46.13 46.10 46 18 46 10 46.15 46 15 46.18 46.15 46.15 46.15 46 15 46 18 46.15 46.15

46 10 46.10 46.13 46 13 46 10 46 13 46.13 46.13 46 03 46.08 46.15 46 15 46.15 46.18 46 13 46.15 46.13 46.15 46.20 46.15

46 13 46.13 46.13 46.10 46 13 46 13 46.13 46.13 46.13 46 13 46.15 46.15 46 15 46 15 46.15 46.13 46.15 46.2๐ 46.15 46.15

46 1046.1546 1346 1346 10 46 13 46 13 46.13 46 13 46 13 46.15 46.15 46.15 46.15 46.15 46.15 46 28 46.15 46.15 46.15

46 13 46.13 46 13 46 23 46.1.3 46.10 46 10 46.13 45 13 46.13 46.18 46.15 46 13 46 15 46 15 46 20 46.15 46.15 46.15 46.15

46 13 46.13 46.10 46.13 46.23 46.13 46.13 46.13 46 15 46 13 46.13 46.15 46.15 46.15 46.20 46.15 46.15 46.15 46.13 46.15

46 15 46 13 46.13 46 10 46.13 46 15 46 13 46.15 46.10 46.13 46.15 46.18 46.18 46.25 46.15 46 15 46.15 46 18 46.15 46.15

46.13 46.10 46.10 46.13 46.13 46.13 46.03 46 10 46.13 46.10 46.13 46.18 46.20 46.18 46.15 46.18 46.15 46.18 46.15 46.18

46.10 46.10 46.13 46.10 46.13 46.10 46.13 46 15 46.10 46.13 46.18 46.28 46.15 46.15 46.18 46.18 46.15 46.18 46.15 46.18

46 13 46.13 46.13 46.13 46.10 46.15 46.15 46.13 45.23 46.13 46.28 46.15 46.15 46.18 46.18 46.15 46.18 46.15 46.18 46.13

46 13 46.13 46.15 46 15 46.13 46.13 46.13 46.10 46.15 46.25 46.15 46.18 46.15 46.18 46.15 46.18 46.15 46.18 46.15 46.18

46.13 46.13 46.15 46.15 46.15 46.15 46.13 46.15 46.13 46.13 46.18 46.15 46.18 46.15 46.18 46.18 46.15 46.15 46.18 46.18

46.12 46.15 46.15 46.13 46.15 46.15 46.15 46.13 46.15 46.20 46.18 46.18 46.18 46.18 46.15 46.18 46.18 46.18 46.18 46.15

46.13 46.13 46.15 46.15 46.15 46.15 46.15 46.15 46.15 46.15 46.18 46.18 46.18 46.15 46.18 46.15 46.18 46.25 46 15 46.15

46.15 46.15 46.15 46.13 46.15 46.13 46.13 46.15 46.15 46.10 46.15 46.18 46.18 46.18 46.18 46.20 46.18 46.18 46.18 46.18

46.13 46.25 46.13 46.10 46.10 46.15 46.15 46.13 46.15 46.15 46.18 46.15 46.15 46.15 46.18 46.28 46.18 46.15 46.15 46.18

46.13 46.13 46.18 46.13 46.13 46.13 46.13 46.13 46.13 46.13 46.18 46.15 46.18 46.15 46.18 46.18 46.18 46.18 46.18 46.18

46.13 46.13 46.13 46.15 46.13 46.13 46.13 46.15 46.13 46.13 46.18 46.15 46.18 46.23 46.18 46.20 46.18 46.18 46.18 46.13

46.13 46.15 46.13 46.13 46.15 46.13 46.15 46.13 46.10 46.15 46.20 46.18 46.18 46.18 46.20 46.15 45.18 46.18 46.18 46.15

46.15 46.13 46.15 46.13 46 15 46.18 46.15 46.13 46.13 46.13 46.18 46.20 46.18 46.20 46.18 46.18 46.18 46.18 46.20 45.18

46.15 46.15 46.13 46.15 46.13 46.13 46.23 46.15 46.15 46.13 46.18 46.18 46.18 46.18 46.18 46.18 46.15 46.15 46.15 46.28

46.13 46.15 46.15 46.15 46.15 46.10 46.15 46.25 46.13 46.15 46.18 46.20 46.18 46.18 46.18 46.20 46.18 46 18 46.28 46.18

46.13 46 15 46.13 46.15 46.15 46.15 46.13 46.13 46.13 46.15 46.18 46.18 46.20 46.18 46.20 46.18 46.20 46.15 46 18 46.20

46.15 46.13 46.15 46.13 46.15 46.13 46.13 46.23 46.13 46.15 46.18 46.18 46 18 46.18 46.15 46.20 46.15 46.20 46.15 46.15

46 13 46 15 46.13 46.13 46 15 40.13 46.18 46.13 46 13 46 13 46.18 46.18 46.20 46.18 46.18 46 15 46.18 46.20 46.18 46.20

46 13 46.13 46.13 46 13 46 13 46 10 46.15 46.23 46.13 46.13 46 ไร 46 18 46 18 46.1846.2046.2046 1846 1846.2046.18

46 13 46.13 46.13 46.15 46.13 46 13 46.15 46.13 46 15 46.13 46.2046.1846.2046.1846.2046.2846 1846 1846 1846.18

46.13 46.15 46.15 46 13 46 13 46.13 46.13 46.18 46 13 46 13 46 13 46.20 46.15 46.20 46.28 46.20 46 20 46 20 46 18 46.15

46 13 46 15 46 13 46.15 46.15 46 15 46.18 46.13 46 15 46 15 46 1346 1346 18 46 1846 1846.1846.2046 2046 1846 18

46.15 46.13 46 15 46 15 46 15 46.15 46 15 46.15 46 15 46.15 46.13 46 18 46.20 46.1846 28 46 18 46.20 46 18 46.18 46.20
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46 18 46.18 46.18 46.20 46.20 46.25 46.18 46.20 46.18 46.20 46.20 46.23 46.20 46 23 46.20 46.23 46.18 46.23 46.20 46.20

46 18 46.18 46 18 46 20 46.20 46 20 46.23 46.18 46.20 46 18 46.23 46.20 46.23 46.20 46.23 46.20 46.20 46.23 46.20 46.25

46 20 46.20 46.18 46.20 46.18 46.20 46.20 46.20 46.20 46.20 46.20 46.23 46.20 46.23 46.20 46.23 46.20 46.23 46.23 46.23

46.18 46.20 46.20 46.18 46.20 46 20 46.20 46.20 46 18 46.18 46.23 46 20 46.2C 46.20 46.20 46.23 46.23 46.20 46 23 46.20

46.20 46 18 46 18 46 16 46 18 46 16 46 18 46.20 46.20 45 20 46.23 46 20 46.33 46 20 46.23 46.23 46.23 46.23 46.20 46.25

46 18 46 20 46.20 46 20 46 20 46 16 46 20 46.18 46.20 46 18 46.23 46 35 46.23 46.23 46.23 46.23 46.23 46.23 46.25 46.23

46.20 46.15 46.20 46.20 46 20 46 20 46.18 46.23 46 20 46 20 46.25 46.23 46.25 46.23 46.23 46.23 46.23 46.25 46.23 46.25

46 30 46 18 46 20 46 20 46 20 46 20 46 20 46.18 46 23 46.20 46.23 46.25 46.20 46.25 46.23 46.23 46.20 46.23 46.23 46.23

46.20 46.20 46.20 46.20 46.20 46 23 46.23 46.20 46.18 46.20 46.25 46.23 46.23 46.23 46.23 46.20 46.23 46.23 46.23 46.23

46.20 46 20 46.20 46.20 46.20 46 20 46.20 46.18 46.20 46.28 46.25 46.25 46.23 46.25 46.35 46.23 46.25 46.23 46.23 46.23

46.20 46.20 46.20 46 20 46 20 46 20 46.20 46.20 46.25 46 20 46.25 46.23 46.25 46.20 46.25 46.23 46.25 46.25 46.25 46.25

46.20 46.20 46.23 46.20 46 20 46 18 46.20 46.20 46.20 46.28 46.25 46.25 46.33 46.25 46.25 46.23 46.25 46.23 46.25 46.23

46.23 46.18 46.20 46.23 46 20 46.20 46.20 46.20 46.20 46.20 46.23 46.23 46.25 46.25 46.25 46.25 46.25 46.25 46.25 46 25

46.28 46.20 46.20 46.20 46.20 46.20 46.20 46.20 46.20 46.20 46.23 46.23 46.25 46.25 46.25 46 25 46.25 46.25 46.25 46.28

46.20 46.20 46 20 46.20 46.20 46.20 46.20 46.20 46.20 46.20 46.25 46.25 46 25 46.28 46.25 46.25 46.25 46.25 46.28 46.25

46.20 46.20 46.18 46.20 4b.20 46.20 46.20 46.20 46.20 46.20 46.25 46.25 46.28 46.25 46.28 46.25 46.28 46.23 46.25 46.25

46.20 46.20 46.20 46.18 46.20 46 25 46.20 46.20 46.20 46.20 46.25 46.25 46 25 46.25 46.25 46.28 46.38 46.28 46.25 46.25

48.20 46.20 46.20 46.23 46 20 46.23 46.20 46.23 46.20 46.20 46.28 46.28 46.25 46.28 46.28 46.38 46.28 46.28 46.28 46.28

46.20 46.20 46.20 46 20 46.23 46.23 46.20 46.18 46.20 46.30 46.25 46.28 46.28 46.30 46.30 46.25 46.25 46.28 46.30 46.26

46.20 46.20 46.20 46.20 46.20 46.23 46 20 46.23 46.15 46.20 46.28 46.30 46.28 46.30 46.25 46.25 46.28 46.23 46.28 46.28

46.33 46.20 46.23 46.20 46.20 46.20 46.20 46.20 46.23 46.20 46.23 46.30 46.25 46.25 46.28 46.30 46.30 46.28 46.28 46.28

46.20 46.23 46.20 46.20 46.20 46.20 46.18 46.20 46.20 46.20 46.30 46.30 46.28 46.30 46.28 46.28 46.28 46 28 46.40 46.25

46.23 46.20 46.20 46.20 46.20 46 20 46.20 46.20 46.23 46.20 46.30 46.28 46.28 46.30 46.28 46.30 46.30 46 40 46.30 46.30

46 20 46.23 46.20 46.18 46.20 46 20 46.20 46.20 46.20 46 20 46.28 46.33 46.30 46.25 46 30 46.30 46.30 46 30 46.33 46 30

46.23 46.23 46.23 46.23 46 20 46.20 46.20 46.20 46.20 46 23 46.30 46.30 46.30 46.28 46.30 46.33 46.30 46.33 46.30 46.30

46.20 46.18 46.20 46.20 46 20 46 23 46.20 46.20 46 20 46.20 46.33 46.33 46.38 46.33 46.30 46.33 46.30 46.28 46.30 46 30

46.20 46.20 46.20 46 23 46 20 46 20 46 13 46.20 46 20 46 20 46 33 46.33 46.35 46.35 46.35 46.35 46.30 46.30 46.40 46.30

46 20 46.25 46 20 46 23 46 20 46 20 46 20 46.20 46.20 46 20 46.30 46.33 46.35 46.35 46.33 46.30 46.33 46 33 46.33 46 35

46.25 46.20 46.20 46 20 46 20 46 23 46.20 46.23 46 20 46 20 46.33 46 33 46.33 46.35 46 45 46 33 46 33 46 30 46.35 46 35

46 20 46 20 46 20 46 23 46 20 46 20 46.23 46 23 46 25 46 23 46.35 46 38 46.35 46 38 46 35 46 35 46 33 46 35 46 33 46 35

46.20 46.23 46 23 46.20 46.20 46 23 46 20 46.28 46.20 46 23 46.35 46.35 46.38 46.38 46.33 46 35 46.35 46.43 46.35 46 35



131

-16.35 46.38 46.35 46.38 46.35 46.35 46 36 46.38 46.38 46.36 4675 46754678 467846.80 467546.80 46 80 46.80 46.80

46 35 46 35 46 38 46 35 46 35 46 38 46 35 46 38 46 38 46 38 46.80 46.80 46.78 46.80 46.80 46.80 46 80 46 80 4678 46.85

46 48 46.35 46.35 46.38 46.38 46.38 46.38 4Ç.38 46.38 46.40 46.80 46.80 46.83 46.80 46.80 46.83 46 83 46 83 46 85 46.83

46.38 46.38 46.38 46.38 46.38 46.38 46.45 46.40 46.40 46.38 46.83 46.83 46 83 46 80 46.83 46.83 46 83 46 85 46 85 46 85

46 40 46.38 46.40 46.40 46 40 46.43 46.38 45.38 46.38 46.40 46.85 46 85 46.85 46 85 46.88 46 8e 46 85 46 88 46 88 46 88

46.40 46.38 46.50 45.40 46 40 46.40 46.43 46.40 46.40 46.38 46.88 46.88 46.88 46.90 46.85 46.9C 46 90 16.88 46 90 46.90

46.40 46.43 46 40 46.40 46.40 46.40 46.43 45.43 46.53 46.43 46.93 46.93 46.90 47.03 46.93 46.93 46 93 46.90 46 93 46.95

46.40 46.43 46.43 46.43 46.40 46.40 46.43 46.45 46.45 46.43 47.03 46.95 46.95 46.95 46.93 46.95 46 95 46 95 46 95 46 95

46.43 46.43 46.43 46.45 46.48 46.43 46.45 46.43 46.43 46.45 46.98 46.98 46.98 46.98 47.00 46.96 47.00 46.98 47 00 47.00

46.43 46.40 46.43 46.45 46.43 46.45 46.43 46.43 46.45 46.43 47.00 47.00 47.00 47.10 47.00 47.00 47.00 47.03 47 00 47 03

46.43 46.43 46.45 46.45 46.45 46.45 46.45 46.53 46.45 46.48 46.98 47.03 47.05 47.03 47.03 47.03 47.05 47.05 47.05 47.15

46.48 46.45 46.45 46.45 46.58 46.48 46.48 46.48 46.45 46.48 47.08 47.05 47.05 47,05 47.03 47.08 47.13 47.08 47 10 47.08

46.48 46.50 46.45 46.48 46.48 46.48 46.45 46.48 46.48 46.48 47.08 47.03 47.10 47.08 47.10 47.10 47.10 47.13 47.10 47.10

46.48 46.48 46.48 46.48 46.48 46.38 46.50 46.58 46.48 46.48 47.13 47.13 47.10 47.15 47.13 47.13 47.15 47.15 47 15 47 15

46.48 46.50 46.48 46.50 46.45 46.50 46.50 46.50 46.50 46.50 47.13 47.15 47.15 47.15 47.18 47.15 47.18 47.18 47.18 47.18

46.50 46.53 46.50 46.60 46.50 46.50 46.53 46.50 46.50 46.50 47.30 47.18 47.20 47.20 47.20 47.20 47.20 47.20 47.23 47.28

46.55 46.53 46.50 46.50 46.55 46.53 46.53 46.53 46.53 46.55 47.20 47.23 47.23 47.25 47.23 47.25 47.23 47.25 47.25 47.25

46.53 46.55 46.55 46.53 46 53 46.55 46.65 46.55 46.50 46.55 47.28 47.28 47.28 47.28 47.28 47.38 47.28 47.28 47.28 47.30

46.55 46.55 46.55 46.55 46.55 46.53 46.53 46.58 46.55 46.58 47.30 47.30 47.33 47.30 47.30 47.30 47.33 47.33 47.35 47.30

46.53 46.58 46.58 46.58 46.58 46.55 46.58 46.58 46.58 46.63 47.35 47.38 47.35 47.35 47.35 47.35 47.35 47.35 47.35 47.35

46.58 46.58 46.58 46.58 46.58 46.60 46.60 46.58 46.60 46.60 47.38 47.38 47.38 47.40 47.40 47.40 47.40 47.40 47.43 47.38

46.60 46.60 46.60 46 63 46.60 46.60 46.60 46.60 46.60 46.60 47.40 47.40 47.40 47.43 47.45 47.45 47.48 47.45 47.55 47.45

46.63 46.60 46.60 46.60 46.63 46.63 46.60 46.60 46.60 46.63 47.45 47.45 47.48 47.45 47.50 47.45 47 50 47.45 47.48 47.50

46 63 46.63 46.65 46.65 46 63 46.63 46.63 46.65 46.65 46.63 47.50 47.53 47.50 47.53 47.53 47.55 47 60 47.55 47.55 47,55

46.65 46.65 46.65 46.68 46.65 46.65 46.65 46.63 46.65 46 68 47.58 47.55 47.55 47.55 47.58 47.55 47.58 47 58 47.60 47 60

46.68 46.65 46.68 46.65 46.68 46.68 46.68 46.78 46.68 46.70 47.58 47.60 47.60 47.60 47.58 47.60 47.60 47.63 47.65 47.63

46.65 46.68 45.68 46.66 46.78 46.68 46 70 46.68 46.70 46 70 47.65 47.63 47.65 47.68 47.65 47.68 47.68 47.68 47.68 47 68

46 70 46.65 45.70 46.70 46.70 46.70 46.70 46.70 46 70 46.73 47.68 47 70 47.68 47.70 47.73 47.70 47.73 47.73 47.73 47.73

46.73 46.70 45.73 46.73 46.73 46.70 46.73 46.73 46.70 46.73 47.75 47.70 47.73 47.78 47.75 47.75 47.75 47.78 4 7.78 47.78

46.70 46.73 45.70 46.75 46 75 46.73 46.75 46.73 46.75 46.75 47.75 47.80 47.85 47.80 47.80 47.80 47.83 47.83 47.83 47 85

16 75 46 80 4675 46.75 4675 46.75 4675 4678 46.83 46 75 47.83 47 90 47 85 47 85 47.85 47.88 47 88 47 90 47.90 47 90



47 ย̂  47 90 47.93 47.90 47 95 47 93 47 93 4 / 95 47 95 47 95 51.33 51.3551.33 51 40 51.40 51.40 51.43 31 45 51.48 51.48

4 7.95 48 08 4 7.95 47 98 4 7 98 48 00 48 00 48.03 46.00 48 03 51.5051.5051 5551 68 51 58 51 6051 66 51 6351 6551 68

48.03 48 05 48.05 48 05 48.08 48 05 48.08 48.08 48.08 48 05 51.68 51.73 51 85 51 75 51 78 51 78 51605165 51 85 5185

48.1048.2048.1048.1048 1048 1348 1348.1548.13 48.15 51.90 51.93 51 93 51 98 51.95 51 98 52.00 52 05 52.08 52 05

48.10 48.18 48.18 48.1848 13 48 1848.20 48.2048.23 46.23 52.13 52.10 52 15 52 1-J 52 20 52.18 52 23 52 23 52 23 52 30

48 23 48 30 48.23 48 28 48 25 48 28 48.25 4e 23 48.28 48 30 52.30 52.35 52.35 52 35 52.40 52 43 52 40 52 45 52 48 52 so

48 25 48 33 48.33 48.33 48 35 48.33 48.35 48 35 48.38 48 38 52.48 52.55 52.58 52 60 52.63 52.63 52.65 52 68 5270 52.70

48.38 48.48 48.38 48.40 48 40 48.43 48 43 46.45 48.45 48.43 52.75 52.88 52.78 52 80 52 83 52.85 52 85 52 X- 52.93 52.95

48.45 48 45 48.50 48.50 48 48 48 50 48 53 43 53 48.53 48 53 53.08 53.00 53.05 53 05 53.08 53.08 53.13 53 15 53 18 53 23

48.55 48.60 48.55 48.55 48 58 48.58 48.58 48.60 48.58 48 63 53.20 53.25 53.25 53.30 53.33 53 33 53.35 53 33 53 40 53.43

48.70 48 60 48.63 48.65 43 65 48 68 48 68 48.68 48.70 46.70 53.45 53.48 53.50 53 S3 53.55 53.58 53.60 S3 63 53.65 53.78

48.70 48.73 48.70 48.75 48.75 43.75 48.75 48.75 48.80 48.78 53.70 53.73 53.75 53.78 53.80 53 83 53.85 53.88 54 00 53.93

48.78 48.80 48.83 48.83 48.83 48.85 48.85 48.88 48.88 48.93 53.95 54,00 54.00 54.05 54.08 54.05 54 10 54 10 54.15 54.18

48.88 48.90 48.90 48.95 48.90 48.95 48.98 48.98 48.95 48.98 54.20 54.25 54.28 54.30 54 35 54.25 54.43 54 40 54.43 54.43

49 00 49.00 49.03 49.03 49.05 49.03 49.05 49.05 49.10 49.20 54.48 54.00 54.55 54.55 54.58 54.58 54.65 54.68 54.70 54.73

49.08 49.10 49.10 49.13 49.13 49.13 49.15 49.18 49.20 49.20 54.73 54.78 54.80 54.83 54.85 54.68 54.90 54.93 54.96 54 98

49.18 49.20 49.23 49.23 49.25 49.25 49.28 49.25 49.30 49.35 55.00 55.03 55.08 55.08 55.13 55.15 55.18 55.20 55.23 55.25

49.30 49.33 49.33 49.35 49.35 49.38 49.35 49 40 49.50 49.43 55.28 55.33 55.30 55.38 55.40 55.43 55.48 55 50 55.50 55 55

49.43 49 43 49.45 49.45 49.48 49.48 49.50 49.48 49.53 49.53 55.58 55.60 55.65 55.65 55.68 55.70 55.75 55 78 55.80 55 80

49.55 49.55 49.55 49.58 49.58 49.58 49.58 49.63 49.65 49.65 55.85 55.88 55.95 55.95 55.95 56.00 56.03 56.03 56.08 56.13

49.65 49.68 49.70 49.70 49.73 49.70 49.73 49.80 49.75 49.80 56.13 56.18 56.18 56.20 56.23 56.28 56 30 56 33 56.35 56.38

49.80 49.80 49.80 49.83 49.83 49.85 49.90 49.85 49.90 49.90 56.38 56.45 56.45 56.50 56.55 56.55 56.58 56.58 56.63 56.65

49.90 49.93 49.93 49.98 49.98 50 05 49 98 50.00 49 98 50.05 56.70 56.83 56.75 567 8 56.80 56.85 56.85 56 90 56.95 56 98

49.98 50.08 49.98 50.08 50 18 50.13 50.15 50.15 50 18 50 18 57.05 57.03 57.05 57 05 57.10 57 13 57 18 57 20 57 20 57 23

50.18 50.23 50.25 50.28 50.25 50.28 50.30 50 30 50.30 50.35 57.28 57.43 57.35 57 38 57.38 57.43 57.45 57.50 57.53 57.55

50 35 50.38 50.38 50.40 50 43 50.40 50.43 50.45 50 45 50.48 57.55 57.63 57.63 57 65 57.73 57 73 57 75 57.78 57.83 57.85

50.50 50 53 50.53 50.50 50 58 50.58 50.58 50 60 50 60 50 65 57.88 58.00 57.93 57 95 57.98 58.03 58.03 58 03 58 10 58 15

50 65 50 68 50.70 50.70 507 3 50.73 50.75 50.75 50 78 50 30 58.13 58.18 58.23 58.25 58.30 58.30 58.35 58 35 58.40 58.43

50 80 50.83 50.85 50.83 50 38 50.88 50 90 50.93 50 93 50 95 58.45 58.50 58.50 58.55 58.58 58.63 58.63 58.63 58.68 58 73

5098 51 0051.0551 0351.03 51.0551 0551 1051 10 51 10 58.80 58.80 58 35 58.83 58 88 58.90 58 93 5S 93 59.00 59 03

51 15 51 1551.18 51.185120 512051 25 51285128 5130 59 03 59 13 59 13 59 18 59 18 59 20 59 23 59 23 ะ•จ 30 59 33
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59.35 59 40 59 -13 59.45 59 48 59 50 59 55 59.58 59.60 59.63 76.23 76.28 76.33 76.33 76.40 76.55 76.50 76.55 76 58 ~6 68

59 65 59 70 5973 597 5 597 8 59 80 59 83 59.88 59 90 59.93 76.68 76.75 76.75 76.80 76 88 76.93 76.98 76.98 77.03 ~7.08

59 98 60 00 60.00 60.05 60 15 60 10 60.13 60.18 60.20 60.23 77.10 77.15 77.18 77.20 77.25 77.25 77.30 77.45 77 38 ~7.38

60 28 60 30 60.35 60.35 60 40 60 48 60 48 60.50 60.50 60.55 77.40 77.45 77.45 77.50 77.43 77.50 77.53 77.53 77 60 "7  53

60 60 60 63 60 68 60 70 60 75 60 78 60.80 60.83 60 90 60.90 77.53 77.55 77 55 77.53 77.55 7- 50 77.53 77.50 77 50 ”  50

60 95 60.98 61.03 61.03 61 10 61 20 61.15 61.20 61.23 61 28 77.43 77.43 77 40 77.40 77.35 77.33 77.28 77 28 77.23 ” 20

•Rev 2 77.25 77.13 77.13 77.08 77,05 77 00 76.98 76.93 76 90 '6.85

61.30 61 35 61 40 61.45 61.50 61 53 61.53 61.60 61 68 61.70 76.83 76.83 76 75 76.80 76.70 76.68 76.63 76.60 76.53 76.53

61.75 6178 61.83 61 88 61 90 61.98 62 00 62.05 62 13 62.15 76.50 76.48 76 43 76.38 76 48 76.33 76.30 76.28 76.23 '6.20

62.20 62.28 62.35 62.38 62.43 62.48 62.55 62.58 62.65 62.70 76.18 76.15 76.13 76.08 76.03 76.03 75.95 75.98 75.90 75.85

6275 62.78 62.88 62.98 63.00 63.05 63.13 63.20 63.25 63 30 75.80 75.78 75.73 75.70 75.65 75.60 75.55 75.50 75.55 75.40

63.38 63 45 63.53 63 58 63.63 6370 6378 63.83 63.90 64.00 75.35 75.30 75.25 75.18 75.13 75.08 75.03 74.95 74.90 74.88

64.05 64.23 64.20 64.25 64.35 64.40 64.48 64.58 64.63 64.73 74.80 74.75 74.65 74.63 74.55 74.48 74.43 74.38 74.30 74.23

64 .83 64.88 64.95 65.03 65.10 65.20 65.25 65.35 65.43 65.60 74.15 74.13 74.15 74.00 73.93 73.85 73.80 73.70 73.68 73.63

65.58 65.63 65.73 65.83 65.90 65.98 66.03 66.13 66.25 66.30 73.55 73.45 73.45 73.35 73.30 73.33 73.15 73.10 73.03 73.00

66 38 66.45 66.53 66.53 66.68 66.75 66.63 67.03 66.98 67.08 72.93 72.85 72.80 72.73 72.68 72.60 72.53 72.48 72.45 72.33

67.15 67.20 67.28 67.38 67.43 67.55 67.68 67.70 67.75 67.85 72.30 72.23 72.18 72.10 72.05 71.95 71.90 71.83 71.80 71.70

67.93 68.00 68.08 68 15 68.23 68.40 68.38 68.48 68.55 68.63 71.65 71.65 71.53 71.48 71.40 71.33 71.28 71.23 71.15 71.10

68 68 68 80 68.83 68.93 69.05 69 05 69.13 69.20 69.3C 69.35 71.05 70.98 70.93 70.85 70.80 70.73 70.75 70.60 70.55 70.48

69 40 69.53 69.55 69.75 69.70 69.83 69.85 69.95 70.00 70.08 70.43 70.35 70 30 70.23 70.18 70.10 70.05 69 98 69.93 69 85

70.15 70.25 70.40 70.38 70.43 70.50 70.60 70.63 70.70 70.78 69.80 69.75 69.65 69.68 69.55 59.48 69.43 69 35 69.23 59.23

70.83 70.95 70.95 71.00 71.05 71.15 71.23 71.28 71.35 71.40 69.15 69.13 69.03 68.98 58.90 68.88 68.93 68.73 68.68 58.60

71.58 71 53 71.60 71.63 71.68 71.75 71.83 71.90 71 98 72.03 68.58 68.48 68 43 68.38 68.30 68.23 68.20 68.13 68.08 53.00

72 10 72.18 72.20 72.28 72.33 72.40 72.48 72.53 72.60 72.63 67.95 67.90 67.83 57.78 67.70 67.63 67.58 67.53 67 58 57 40

72.70 72.75 72.80 72.88 72.95 73.00 73.05 73.10 73.18 73.20 67.38 67.30 67 25 67 18 67.13 67.05 67,00 66.93 66.9C 55 93

73 28 73.33 73.38 73.48 73.50 73.58 73.63 73.65 73.70 73.78 66.78 66.70 66.63 66.63 66.55 66 50 66 43 66.38 66 25 65 28

73 95 73 90 73 95 73 98 74 05 74.10 74.18 74.20 74.25 74 30 66.30 66.15 66.03 66.05 66 00 55.95 65.90 65.83 65 75 65 75

74 35 74 53 74.45 74.50 74.55 74.63 74.65 74.70 74.73 74.80 65.68 65.58 65.53 65.50 65.48 55.40 65.35 65.30 65 2 ; 55 20

74 88 74 90 74.98 74.98 75.03 75.10 75.13 75.15 75.23 75.25 65.15 65.10 65.05 65 00 64.95 54 83 64.83 64.80 64 '5 6-4 68

75 28 75 33 75 40 75.55 75 48 75 55 75.58 75.65 75 65 75 75 64.65 64 58 64 55 54.50 64 43 64 40 64.33 64 33 64 2 ; 54 18

75 75 75 eo 75.85 75.93 75 98 76 00 76.03 76.10 76 13 76 18 64 13 64 10 64 05 64 00 63 93 53.33 63.85 63 80 62 '  : 53 70
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63.65 63 60  63.55 63.50 63.48 63 40 63.38 53.30 63 28 63 20 54.60 54.68 54.60 54.58 54.55 54.55 54 53 54.50 54.50 54.50

63 20 63 15 63.10 63.13 63 00 62 06 62.90 62.88 62.83 62 78 54.53 54.45 54.43 54.43 54.40 54.38 54.38 54.35 54.35 54.40

6273 62 68 62.65 62.60 62.55 62 53 62 50 62.43 62.35 62 35 54.30 54.28 54.28 54.28 54.23 54.23 54.20 54.20 54.18 54 15

62 30 62 26 62 23 62.15 62.13 62 03 62.05 62.03 61 98 62.00 54.18 54.13 54.10 54.10 54.10 54.05 54 08 54.05 54.03 54.03

61 88 61 85 6178 61 78 61 70 61 63 61 63 61 60 61.53 61 50 54.00 54.00 53.95 53 95 53.90 53 95 5 3 90 53.90 53 88 53 88

61 5361 4361.4061 3861.3351 25 61.23 61.18 61.18 61 13 53.88 53.85 53.85 53.78 53.80 53.80 5378 53 78 53.7๖ 53.73

61.08 61 03 61.00 61.05 60.93 60 88 60 85 60.83 6078 6073 53.73 53.70 53.80 53.68 53.65 53.65 53.65 53.63 53.63 53.60

607 0 60 65 60.60 60.60 60 58 60 50 60 48 60.43 60 40 60 38 53.58 53.68 53.58 53.55 53 55 53.53 53 50 53.50 53 48 53.48

60 35 60 30 60.25 60.20 60.20 60 18 60 13 60.13 60.0๖ 60 00 53.50 53.43 53.4๖ 53.43 53.40 53 40 5๖ 35 53.35 53.35 53 45

59.98 59.95 59.90 59.88 59.83 59.80 59.80 59.75 59.73 59.68 53.33 53.30 53.30 53.30 53.30 53 28 53.28 53.23 53.25 53.20

59.63 59.60 59.58 59.53 59 50 59.48 59 45 59.40 59.40 59.43 53.20 53.18 53.18 53.15 53.18 53.13 53.15 53.15 53.10 53.10

59 30 59.28 59.25 59.20 59.15 59.15 59.ไ3 59.10 59.05 59 03 53.08 53.10 53.08 53.05 53.08 53.05 53 03 53.03 53.00 52.98

59.05 56.98 58.93 58.88 58.88 58.83 58.83 58.78 58.75 58.70 53.00 52.95 52.95 52.98 52.93 52.90 52.90 52.90 52.88 52.88

58.68 587 5 58.60 58.60 58.58 58.5๖ 58.50 58.48 58.45 58.43 52.83 52.85 52.80 52.83 52.83 52.80 52.80 52.78 52.78 52.75

58.40 58.35 58.40 58.30 58.28 58.25 58.23 58.18 58.18 58.13 52.75 52.70 52.73 52.70 52.70 52.73 52.68 52.68 52.68 52.65

58.10 58.08 58.05 58.10 57.98 57.98 57.93 57.90 57.88 57.83 52.75 52.63 52.60 52.60 52.60 52.60 52.60 52.55 52.55 52.65

57.85 57.80 57.78 57.75 57.80 5770 57.68 57.63 57.60 57.58 52.55 52.53 52.50 52.53 52.50 52.50 52.50 52.48 52.48 52.45

57.55 57.50 57.53 57.45 57.45 57.53 57.40 57.38 57.35 57.33 52.45 52.45 52.43 52.40 52.40 52.35 52.40 52.38 52.38 52.35

57.30 57.28 57.23 57.23 57.23 57.18 57.15 57.10 57.08 57.08 52.33 52.35 52.33 52.33 52.40 52.30 52.30 ๖2.30 52.30 52.28

57.05 57.00 57.00 56.98 56.98 56.93 56.90 56 90 56 85 56.83 52.25 52.25 52.25 52.30 52.20 52.20 52.20 52.20 52.20 52.20

56.80 56 78 56.75 56.75 56 70 56.70 56.75 56.65 56.60 56.58 52.10 52.15 52.15 52.15 52.15 52.13 52.13 52.10 52.10 52.15

56.58 56.55 56.53 56.50 56.50 56.43 56.43 56.50 56.38 56.38 52.08 52.08 52.08 52.05 52.05 52.03 52.08 52.00 52.03 52.00

56.33 56.35 56.30 56.28 56.25 56 23 56.33 56.20 56.18 56.15 52.00 51.98 51.98 51.98 51.95 51.90 51.95 51.93 51.93 51.90

56.13 56.10 56.08 56.08 56.05 56.05 56 00 56.00 55.98 55 95 51.90 51 90 51.90 51.90 51.88 51.88 51.85 51.85 51.85 51.85

55.93 55.90 55.90 55.85 55.80 55.83 55.83 55.75 55.75 55.73 51.83 51.80 51.80 51.80 51.78 51.80 51.78 51.78 51.80 51.75

55.70 55.70 55.70 55.65 55.65 55.55 55.60 55.58 55.58 55.53 51.75 51.73 51 73 51.73 51.73 51.68 51.73 51.80 51 68 51.68

55.50 55.50 55.48 55 48 55 40 55 43 55.40 55.40 55.38 55 35 51.65 51.68 51.68 51.65 51.60 51.63 51.63 51 63 51 60 51 60

55 33 55.30 55.30 55 23 55.23 55 25 55 20 55.20 55 18 55 18 51.58 ว!.58 51.58 51.63 51.55 51.58 51.55 51 55 51.55 51.53

55 15 55 15 55.10 55.10 55.10 55.05 55.05 55.00 55.00 55 00 51.65 51.50 51.50 51 50 51.50 51.50 51.50 51.48 51 48 ๖1 45

54.98 54.98 54.93 55.00 54 90 5-1 88 54.85 54.85 54.80 54 33 51 45 51.43 51.43 51.43 51.40 51.43 51.43 51.40 51.40 51 38

54.78 54.78 54.88 54 75 54 73 54 70 54.70 54.68 54.68 54.63 51.38 51.38 51 35 51.33 51 35 51.35 51.35 51 35 51.33 51 30
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51.35 51.30 51.30 51.30 51.28 51 28 51.28 51.25 51.25 51.30 50.00 49 98 49 98 49 98 49 98 49.98 49 95 49.95 49.93 49.95
51.23 51.25 51.23 51.23 51.23 51.20 51.20 51.20 51 20 51 18 49.98 49.95 49 98 49 95 49.95 49 93 49 95 49.95 49.95 49.93
51.18 51.18 51.18 51.15 51.18 51 25 51 15 51.13 51 13 51.15 49.90 49.90 49 90 50 03 49.90 49.90 49 90 49 90 49.90 49.90
51.13 51.10 51.15 51.13 51.13 51.08 51 10 51.08 51.08 51.08 49.88 49.88 49 93 49 90 49.90 49.85 49.85 49.88 49.88 49.88
51.08 51.05 51.05 51.05 51 05 51 05 51.05 51.05 51 00 51 00 49.88 49.88 49 85 49 85 49 85 49 93 49 85 49 83 49.85 49.85
51.10 51.00 51.03 51.00 51.00 51 00 50.98 50.98 50.98 51.05 49.85 49.85 49 83 49 83 49.80 49.83 49 90 49 80 49.80 49 80
50.95 50.95 50.95 50.95 50.93 50.95 50 98 50.93 50.88 50 93 49.80 49.80 49 83 49.80 49.80 49.78 49.80 49.83 49.78 49.78
50.93 50.90 50.90 50.88 50.90 50.88 50.88 50.90 50.88 50.88 49.78 49.75 49 73 49 78 49.75 49.75 49.75 49.75 49.70 49.75
50.85 50.88 50.85 50.85 50.85 50.85 50 83 50.83 50.83 50 80 49.75 49.73 49 73 49 73 49.73 49.73 49.73 49.70 49.73 49.73
50.83 50.80 50.80 50.78 50.80 50.80 50.78 50.75 50.75 50.78 49.70 49.68 49 68 49.70 49.70 49.70 49.68 49.68 49.68 49.68
50.78 50 78 50.78 50.75 50.75 50.73 50.73 50.73 50.73 50.73 49.78 49.65 49.66 49.65 49.65 49.65 49.65 49.63 49.63 49.63
50.73 50.70 50.73 50.80 50.68 50.68 50.70 50.70 50.70 50.65 49.63 49.75 49.63 49.63 49.63 49.63 49.58 49 63 49.60 49.60
50.68 50.68 50.75 50.65 50.65 50.65 50.65 50.63 50.63 50.63 49.55 49.60 49.60 49.58 49.60 49.58 49.58 49.58 49.58 49.58
50.63 50.65 50.60 50.63 50.60 50.60 50.60 50.60 50.60 50.60 49.55 49.55 49.55 49.55 49.55 49.55 49.53 49.55 49.55 49.53
50.55 50.58 50.65 50.58 50.58 50.55 50.55 50.55 50.58 50.53 49.55 49.53 49.55 49.50 49.50 49.50 49.50 49.50 49.50 49.50
50.55 50.48 50.53 50.53 50.53 50.53 50.50 50.50 50.50 50.50 49.50 49.53 49,',8 49.48 49.48 49.45 49.45 49.48 49.45 49.48
50.45 50.50 50.48 50.48 50.48 50.48 50.48 50.45 50.45 50.43 49.45 49 45 49.55 49.45 49.45 49.43 49.43 49.4ก 49.40 49.40
50.45 50.53 50.43 50.43 50.45 50.43 50.43 50.45 50.40 50.40 49.40 49.40 49.40 49.50 49.40 49.38 49.38 49.38 49.35 49.38
50.53 50.40 50.43 50.40 50.40 50.40 50.40 50.38 50.38 50.35 49.38 49.35 49 43 49 35 49.35 49.35 49.35 49.33 49.35 49.33
50.38 50.38 50.35 50.38 50.35 50.35 50.35 50.33 50.35 50.35 49.33 49.35 49.30 49.33 49.30 49.30 49.30 49.30 49.28 49.30
50.33 50.33 50.33 50.33 50.33 50.30 50.30 50.30 50.30 50.40 49.25 49.30 49 25 49.28 49.29 49.25 49.28 49.25 49.25 49.25
50.30 50.28 50.30 50.28 50.30 50.30 50.28 50.28 50.38 50.28 49.23 49.23 49.23 49.23 49.23 49.20 49.25 49.23 49.20 49.20
50.28 50.28 50.25 50.25 50.25 50.25 50.25 50.23 50.23 50.25 49.20 49.20 49 18 49.20 49.18 49.2ช 49.18 49.1549.15 49.15
50.23 50.23 50.20 50.23 50 20 50.23 50.20 50.20 50.30 50 20 49.1349.154923 49.1349.1049.1049.1349.1049.1049.05
50.20 50.20 50.18 50.18 50.18 50 18 50.18 50.15 50.15 50 23 49.10 49,10 49 08 49.08 49.10 49.08 49.03 49.08 49.05 49.08
50.18 50.18 50.15 50.15 50.13 50 15 50.15 50.15 50.20 50 13 49.08 49.03 49.08 49.08 49.03 49.03 49.03 49.03 49.00 49.03
50.15 50.13 50.13 50 13 50 13 50 10 50.10 50.10 50 10 50.20 49.00 49.00 49 •วอ 49.00 49.00 48.98 48.98 48 95 48.95 48.98
50.08 50 10 50.10 50.10 50 10 50 10 50.05 50.08 50.05 50 08 48.95 48.98 43.93 48.95 48.93 48.95 48.93 48.93 48.93 48.93
50.08 50.05 50.08 50.05 50 08 50.08 50.05 50.03 50.05 50.00 48.90 48.90 43 93 48.95 48 90 48.85 48.88 48.88 48.85 48.88
50.00 50.08 50.03 50.03 50 03 50 03 50.03 50.00 49.93 50.00 48.85 48.85 43 35 48 83 48.85 48.83 48.80 48.83 48.83 48 85
50 10 50 00 50.03 50.00 50.00 50 00 50.00 49.98 50 00 49 95 48.80 48.00 43 :ร 48.78 48 80 48 7848 88 487548.75 48.75
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'18.75 48.73 48.75 48.7048.73 48.7548 70 48.73 48 70 48.70 46.95 47 00 46.98 47 00 46 98 46.98 46.95 46 95 46 93 46.95
48.70 48 70 48.75 48 70 48.68 48.68 48 68 48.68 48.65 48.65 46.95 4 6 9 5 4 6.93 4 6.95 4 6 90 46.93 4 6 9 3 4 6 95 4 6 9 3 46.90
48.63 48.70 48.63 48.63 48.63 48.60 48.58 48.63 48.68 48.60 46.90 46.88 46.90 46.95 46.90 46.88 46.88 46 95 46 85 46.8b
48.63 48.60 48.58 48.55 48.55 48 55 48 58 48.55 48.55 48 55 46.95 46.85 46.85 46.85 46 83 46 83 46 83 46 65 46 83 46 80
48.53 48 55 48 53 48.50 48 60 48 50 48 50 48.50 48 48 48 48 46 80 46.80 46 80 46 80 46 83 46.80 46 80 46 75 46 78 16.76
48.48 48 43 48.48 48 48 48 43 48.45 46.45 48.45 48.45 48 43 45.80 46.75 46.78 46.88 46.75 46.75 46 75 45 75 46 73 46.73
48 4 3 4 8 4 0 48.40 4 8.40 4 8.38 4 8.38 4 6 38 48.35 4 8.38 48.38 4๐.83 46.73 46.70 46.73 46.73 46.73 46.70 46 75 46.65 46.68
48.38 48.35 48.33 48.35 48.33 48.30 46 33 48.30 48.33 48.30 46.68 46.70 46.68 46.70 46.65 46.65 46.68 46 65 46 68 46 63
48.30 48 38 48.23 48.28 48.25 48 25 46 25 48.28 48.30 48 25 46.65 46 63 46.65 46.73 46 63 46.60 46.60 46.58 46 60 46 60
48.25 48 23 48.23 48.23 48.20 48.20 46.20 48.20 48.18 48.18 46.60 46.60 46.60 46.60 46.60 46.58 46.60 46 55 46.58 46.58
48.15 48 18 48.23 48.18 48.15 48 13 48 15 48.13 48.13 48.13 46.58 46.58 46.55 46.55 46.53 46.55 46.58 46 55 46.55 46.55
48.10 48.10 48.10 48.10 48.08 48.10 4e.08 48.05 48.08 48.05 46.55 46.53 46.55 46.53 46.53 46 53 46.53 46.53 46.53 46.50
48.05 48.05 48.05 48.03 48.03 48.13 48.00 48.03 48.00 48.00 46.50 46.50 46.48 46.48 46.48 46.48 46.48 46.50 46.48 46.48
48.00 47.98 48.03 47.98 47.98 47.95 47.98 47.98 47.95 47.93 46.45 46.48 46.45 46.48 46.45 46.45 46.45 46.43 46.45 46.45
47.93 47.95 47.90 47.9.3 47.93 47.90 47.90 47.90 47.95 47.90 46.45 46.45 46.45 46.50 46.43 -*6.43 46.43 46.43 46.43 46.40
47.90 47.85 47.88 47.88 47.85 47.83 47.83 47.85 47.83 47.83 46.48 46.40 46.43 46.38 46.40 46.43 46.40 46.35 46.40 46.38
47.83 47.80 47.78 47.80 47.80 47 80 47.78 47.80 47.78 47.75 46.38 46.38 46.38 46.38 46.33 46.38 46.38 46 38 46.33 46.35
47.78 47.75 47.75 47.73 47.75 47.75 47.70 47.73 47.73 47.70 46.33 46.35 46.35 46.40 46.35 46.35 46.33 46.35 46.35 46.35
47.70 47.70 47.68 47.70 47.70 47.73 47.63 47.68 47.65 47.65 46.43 46.33 46.33 46.30 46.30 46.30 46.33 46 30 46.33 46.33
47.65 47.63 47.63 47.60 47.63 47.63 47 63 47.60 47.63 47.70 46.30 46.30 46.28 46.30 46.28 46.30 46.25 46.30 46.28 46 28
47.60 47.60 47.55 47.58 47.58 47.55 47.58 47.55 47.55 47.53 46.28 46.25 46.30 46.28 46.25 46.28 46.28 46.28 46.25 46 28
47.55 47.53 47.53 47.63 47.50 47.50 47.50 47.50 47.53 47.45 46.25 46.28 46.23 46.25 46.30 46.23 46.25 46.25 46.25 46.25
47.55 47.48 47,48 47.45 47.48 47.45 47.45 47.45 47.45 47.43 46.25 46.23 46.25 46.30 46.23 46.23 46.20 46 20 46 23 46 23
47.43 47.40 47.40 47.40 47.40 47.40 47.38 47.40 47.38 47.38 46.23 46.23 46.20 46.20 46.23 46.20 46.20 46 20 46 20 46 20
47.38 47.35 47.35 47.35 47.35 47.35 47.33 47.35 47.30 47.33 46.18 46.20 46.20 46.18 46.18 46.20 46.20 46.20 46.30 46.15
47.33 47.30 47.33 47.28 47.30 47.30 4'.30 47.25 47.28 47.28 46.13 46.15 46 18 46.18 46.15 46.15 46.18 46 23 46.15 46 15
47,25 47.28 47.28 47 23 47.23 47 23 47.20 47.23 47 23 47 20 46 13 46.15 46.13 46 15 46 10 46.15 46.10 46 13 46 13 46 15
47.20 47.23 47.20 47.33 47 18 47.20 4' 20 47.18 47.18 47.15 46 13 46 13 46.10 46.23 46.13 46.13 46.10 46 10 46.10 46 13
4 7.23 47.10 47.13 47.15 47.13 47.13 4-'. 13 47.10 47.13 47. to 16.15 46.10 46.10 46 08 46 10 46.10 46.10 46 10 46.10 46 10
4 7.10 47.10 47 10 47.08 47.08 47 10 4" 10 47.08 47 05 4' 05 16 03 46.08 46.10 46.08 46 08 46.08 46.10 46 10 46.20 46 08
4 7 08 47 05 4 7.05 47.00 4 7 03 4 7 03 4' 03 47.03 47.00 47 00 •16 03 46.08 46 08 46.05 46 05 46.08 46.08 46 15 46 05 46 08
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46 05 46.00 46.03 46.0b 46.0b 46 00 46.08 46.03 46.06 46 03 45.70 45.70 4570 45.68 45.70 45.70 45.68 4570 45.75 4570
46.05 46.03 46.05 46.00 46 05 46 08 46 03 46.03 46.03 46 03 45.68 4570 4570 45.68 4570 4570 4570 4578 45.70 4570
46 03 46 03 46.05 46 03 46.00 46 00 46.03 46.03 46 00 46 00 45.68 4570 4570 4570 45.73 45.70 4570 45.68 4570 4570
46 00 46.03 46.00 46 00 46.00 46 00 46.00 46.00 46.00 46 00 4570 4570 4573 4570 45.70 4573 4570 4570 4570 45.70
46 00 45 95 46.00 46.00 45 96 45 96 46.00 45.98 46.00 46 05 4570 4570 4573 4570 45.68 45.70 4570 4570 4573 4570
15.98 45 98 45.95 45.98 45.98 45.95 15 98 45.98 45 95 45 55 45 70 4570 4570 45.83 45.70 4570 45 70 45.73 4570 4570
45.95 45.95 45 95 45.95 45.95 45.95 45.95 45.95 45.95 45 S3 4570 4573 4570 45.73 4570 45.70 4575 45.73 4575 4570
45.93 45.95 45.90 45.93 45.95 45.90 45.93 45.93 45.93 45.93 4573 4573 4575 45.e0 4573 45.73 4575 45 75 4575 4575
45.93 45.95 45.90 45.93 45.90 45.93 45.90 45.90 45.90 45 ร:) 4573 4575 4570 4575 45.78 45.75 45.75 45.75 45.75 4575
45.95 45.90 45.90 45.90 45.90 45.90 45.90 45.90 45.88 45.90 4578 45.73 45.78 45.83 45.75 45.80 45.78 4575 4578 4578
45.88 45.88 45.90 45.88 45.90 45.90 45.98 45.85 45.88 45.85 4575 4578 4575 4578 45.78 45.78 4578 45.80 4578 45.88
45.88 45.88 45.88 45.88 45.88 45.95 45.88 45.88 45.85 45.85 4578 45.80 4578 45.80 4578 45.80 45.93 45.80 45.80 45.80
45.83 45.85 45.85 45.88 45.88 45.83 45.83 45.83 45.85 45.85 45.83 45.83 45.83 45.85 45.83 45.83 45.83 45.85 45.83 45.85
45.85 45 83 45.85 45.83 45.85 45.85 45.83 45.83 45.85 45.83 45.80 45.85 45.85 45.85 45.85 45.85 45.83 45.85 45.88 45.80
45.93 45.83 45.83 45.83 45.83 45.83 45.83 45.80 45.80 45.88 45.85 45.85 45.85 45.88 45.85 45.88 45.88 45.88 45.90 45.88
45.80 45.83 45.83 45.83 45.80 45.80 45.78 45.80 45.83 45.80 45.90 45.90 45.90 45.83 45.90 45.93 45.90 45.90 45.90 45.90
45.80 45.80 45.78 45.80 45.80 45.78 45.80 45.83 45.80 45.80 45.93 45.93 45.90 45.90 45 98 45.95 45.93 45.93 45.95 45.93
45.80 45.80 45.78 45.78 45.75 45.73 45.78 45.78 45.78 4578 45.95 45.93 45.95 45.90 45.95 45.93 45.95 45.95 45.95 45.95
45.78 45.80 45.78 45.73 45.78 45.78 45.78 45.78 45.75 45.80 45.95 45.98 45.95 45.98 45.95 45.98 45.98 45 98 46.00 46.00
45.75 4578 45.83 4578 4575 4575 4578 45.75 45.78 4573 46.00 45.98 46.00 46.00 46.00 46.00 46.00 46.00 46.00 46.03
45 78 45.80 45.75 4575 4575 4575 4575 4575 4573 4578 46.00 45.98 46.13 46.03 46.03 46.03 46.05 46.05 46.03 46.03
4578 4575 45.75 45.70 45.75 4573 45.75 45.70 45.73 4575 46.05 46.08 46.05 46.05 46.05 46.05 46.05 46.08 46.08 46.08
4575 4575 4573 4575 4575 45.75 45.83 4575 4573 4573 46.08 46.05 46 10 46.08 46.10 46.05 46.08 46.10 46.10 46.10
4573 4575 4573 4573 4573 4575 4573 4573 4573 45 70 46.10 46.08 46.10 46.10 46.10 46.13 46.10 46.13 46.13 46.13
45 73 4573 45.73 45.73 4578 4573 45.75 4573 4573 45 '3 46.08 46.10 46.13 46.13 46.13 46.13 46.13 46.10 46.13 46.13
45.73 4570 45.73 4570 4570 4573 4570 4573 4570 45 46.15 46.15 46.13 46.13 46.10 46.15 46.13 46.15 46.15 46.15
45.73 45 70 45.65 4573 4573 4573 4573 4570 4570 45 '9 46.15 46.15 46.18 46.15 46.15 46.13 46.15 46.15 46.15 46.18
4570 45 68 4570 4578 45 70 45.70 4570 45.68 45.68 45 '0 46.15 46.18 46.18 46.18 46.18 46.18 46.15 46.20 46.20 46.18
45 68 4570 4575 45.70 4570 4570 4570 45.68 45 73 45 ■; 46.20 46.18 46 20 46.20 46.20 46.20 46.20 46 20 46.20 46 23
4570 4578 4570 45 70 45 68 45 63 45 70 4570 45 70 45 46 20 46.23 46 23 46.20 46.30 46.20 46.23 46.20 46.23 46.23
45 80 45 68 45 68 45.68 4570 45.70 45.68 4570 45 70 4r 46.23 46 23 46 23 46.33 46.25 46.23 46.23 45.25 46.23 46.23
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46 25 46.26 46.20 46 23 46 20 46 20 46 20 46.20 46.28 46.25 46.25 46.23 46.18 46.25 46.25 46.28 46.23 46.23 46 25 46.25
46.20 46 20 46.25 46.20 46 28 46 20 46.25 46.28 46.35 46.25 46.25 46.25 46.23 46.20 46.30 46.25 46.23 46.23 46.25 46.25
46 20 46 28 46 28 46 20 46.20 46 25 46.28 46.28 46.28 46.28 46.25 46.23 46.28 46.25 46.25 46.25 46.25 46.25 46.25 46.25
46 28 46.25 46 25 46 28 46.33 46.20 45 28 46.25 46.28 46.28 46.25 46.28 46.25 46.25 46.28 46.25 46.28 46.25 46.28 46.25
46 28 46 28 46 25 46 33 46 28 46 30 46 28 46 30 46 25 46.30 46.28 46.28 46.28 46.25 46.23 46.28 46.28 46 28 46.25 46.28
46 30 46 28 46.28 46 28 46 30 46 28 46 28 46 28 46 30 46.30 46 28 45.28 46.30 46 28 46.23 46.28 46.28 46.28 46.28 46.35
46.25 46 30 46.28 46 28 46.28 46.28 46 38 46.25 46.28 46.28 46.28 46.28 46.28 46.28 46.28 46.30 46.28 46.28 46.25 46.28
46 28 46 28 46.28 46.28 46 28 46 28 46.28 46.28 46 28 46.28 46.30 46.28 46.28 46.28 46.30 46.28 46.30 46.28 46.30 46.40
46 23 46 28 46.33 46.28 46 30 46 28 46 28 46.28 46.28 46.28 46.30 46.28 46.28 46.30 46.30 46.30 46 30 46.30 46.35 46.30
46.25 46.30 46.25 46.30 46.28 46.28 46.25 46.28 46.28 46.25 46.30 46.30 46.30 46.28 46.30 46.30 46.30 46.30 46.28 46.33
46 28 46.28 46.28 46 25 46.25 46 29 46.25 46.23 46.25 46.25 46.30 46.30 46.28 45.30 46.30 46.28 46.28 46.30 46.35 46.28
46.25 46.28 46.30 46 28 46.25 46.25 46 28 46.25 46.28 46.25 46.30 46.30 46.30 46.30 46.30 46.30 46.33 46.33 46.30 46.33
46.25 46.35 46.25 46.28 46.25 46.25 46.25 46.23 46.28 46.25 46.30 46.30 46.33 46.33 46 30 46.30 46.30 46.30 46.40 46.30
46.25 46.23 46.25 46.25 46.25 46.23 46.23 46.33 46.23 46.23 46.30 46.30 46.30 46.30 46.30 46.30 46.28 46.33 46.33 46.38
46.23 46.23 46.23 46.23 46.25 46.23 46.23 46.23 46.23 46.23 46.30 46.30 46.30 46.30 46.30 46.33 46.33 46.30 46.28 46.33
46.23 46.20 46.23 46.30 46.23 46.23 46.23 46.25 46.23 46.23 46.33 46.33 46.30 46.30 46.33 46.33 46.33 46.33 46.30 46.35
46.23 46.23 46.23 46.23 46.23 46 20 46 23 46.23 16.23 46.30 46.33 46.35 46.33 46.30 46.33 46.33 46.33 46.35 46.30 46.33
46.20 46.20 46.23 46.23 46.23 46.20 46.20 46.20 46.20 46.20 46.35 46.33 46.35 46.33 46.28 46.30 46.33 46.33 46.33 46.30
46.20 46.20 45.20 46.20 46.20 46.33 46.20 46.20 46.20 46.20 46.30 46.33 46.33 46.30 46.30 46.33 46.30 46.33 46.30 46.33
46.18 46.20 46.18 46.20 46.20 46.20 46.20 46.20 46.20 46.20 46.30 46.33 46.33 46.33 46 30 46 33 46.33 46.33 46.33 46.33
46.20 46.33 46.18 46.20 46 20 46.20 46.20 46.20 46.18 46.20 46.35 45.30 46.33 46.33 46.33 46.35 46.30 46.38 46.30 46.30
46.18 46.20 46.20 46.20 46.20 46.18 46.20 46.30 46.18 46.20 45.33 46.33 46.33 46.33 46.30 46.30 46.33 46 33 46.33 46.30
46.20 46.20 46.20 46.20 46.20 46.20 46.20 46.18 46.20 46.18 46.30 46.33 46.30 46.33 46.33 46.33 46.33 46.35 46.30 46.35
46.20 46.20 46.20 46.20 46.20 46 20 46.20 46.20 46.20 46.20 46.33 46.33 46 33 46.30 46 30 46.33 46.33 46.33 46.35 46.30
46 20 46.20 46.30 46 20 46.20 46.18 46 20 46.20 46.20 46.20 46.33 46.33 46.33 46.33 46.33 46.33 46.33 46.33 46.30 46 35
46 20 46.30 46.20 46 20 46.20 46 20 46.20 46.20 46.18 46 20 46.30 46.33 46.33 46 33 46 30 46.30 46.33 46.30 46.25 46.33
46 20 46.20 46.18 46.20 46 20 46 20 46.20 46.20 46.20 46.23 
46.20 46.23 46.20 46.20 46.23 46 23 46.33 46.20 46.20 46.23 
46.23 46.23 46.23 46 20 46.20 46.23 46.20 46.23 46.20 16.20 
46 23 46.25 46.33 46.23 46 23 46 20 46.23 46.23 46 23 46.23 
46 20 46 23 46.23 46.23 46 23 46 23 46.23 46.23 46 28 46 23

'End of Data'



ภาคผนวก ข

โปรแกรมที่ใช้คำนวณหา Mass Fraction burned

โปรแกรมท่ีใช้ในการคำนวณหา Mass Fraction burned เขียนข้ึนด้วยภาษา Fortran แล 
complier ด้วยโปรแกรม Fortran 77 มีรายละเอียดโปรแกรมดังต่อไปน้ี

C
C
C
C
C

★  ไ * โ * *** * * *ไ *โ * ** ** * *ไ *ไ * ** ** * * *  ไ*โ*****-**ไ* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

************** PROGRAM TO COMPUTE MASS FRACTION BURNED 
*********************************************************************
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

dimension angle(720) 
real P(720),vol(720),MFB(720)
open (7,file='data.txt',status-old',form='formatted',recl=720) 

c********************** Engine's specification *********************

rc=8.0

R=234.3/55.0
c********************** Input Spark Advance *********************

read (*1*) xxl
SA=-1.*xx1

^************************ f^03(j Dsts File * * * * * * * * * * * * * * * * * * * * *

do 10 i=1.72๐ 
read(7,‘ ) angle(l),P(l)

10 continue
c . . * * * * * * * , * * * * * *  F j n d  p e a k  pressure and It's Angle **************** 

sump=0.0 

peaksump=0.0  

peakP=0. 
peaktheta=0 .



1 4 0

do 30 i=1,720 
MFB(i)=0.
if (P(i).gt.peakP) then 
peakP=P(i) 
peaktheta=angle(i) 
endif

30 continue
0***********.,***,1,***,*** Compute Percent Volume ****************** 

do 40 i=1,720
rad=angle(i)*4.*atan(1 ,)/180.
vol(i)=(1 ,+.5*(rc-1 ,)*(R+1 ,-cos(rad)-sqrt(R*R-sin(rad)*sin(rad))) 
~)/rc*100.

0 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
V-/

0*********************Find mas5 burned fraction*********************** 
0*********************************************************************

if (angle(i).gt.SA) then 
if (angle(i).lt.o.) then 
dPv=P(i-1)*((vol(i-1)/vol(i))**1.3-1.) 
else
dPv=P(i-1 )*((vol(i-1)/vol(i))**1.33-1.) 
endif
dP=P(i)-P(i-1)
dPc=dP-dPv
if (angle(i).lt.o.) then
if (dPc.lt.0.001) then
dPc=0.0
endif
endif
if (angle(i).gt.o.) then 
if (dPc.lt.0.001) then 
finxb=sump



finang=angle(i-1)
nfin=i-1
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endif
endif
endif
รนทาp=sump+dPc 
MFB(i)=sump 

40 continue
_ * *A r * * *  * - * * * * * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * r * X * * * * * * * * * * * * * * * * * * * * * * * *บ
ç^************************ VVrits th© Result **********************
^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * X * * * *  *r*

do 50 i=1,720 
if (i.le.finang) then 
write (*1*) angle(i),MFB(i) 
else
write (*1*) angle(i) 
endif

50 continue 
write (*1*) ' ' 
write (*1*) 1 .peaktheta 
write (*1*) 2,peakP 
write (*1*) 3,finang 
write (*1*) 4,finxb 
stop
end



ประวิติผู้เขียนวิทยานิพนธ์

นาย ธนกร สุไวศยวรรณ เกิดเม่ือวันท่ี 16 เมษายน 2519 ท่ีกรุงเทพมหานคร 
สำเร็จการศึกษาระดับปริญญาตรี หลักสูตรวิศวกรรมศาสตรบัณฑิต สาขาวิศวกรรมเคร่ืองกล จาก 
จุฬาลงกรณ์มหาวิทยาลัย ในปีการศึกษา 2539 และเข้าศึกษาต่อในหลักสูตรวิศวกรรมศาสตรมหา 
บัณฑิต ท่ีจุฬาลงกรณ์มหาวิทยาลัย ในปีการศึกษา 2540
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