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) ( )

0.1

94

Lowry

20 % ( )

20 % |

(CuS04 5H2) 10 % (

(alkaline copper solution)

A 100

(Folin reagent) 1.0
Phenol Reagent

5.0
10
Folin reagent 0.1
50

B1

0.5

0 C 10

Folin Ciocalteu

1.0



4, 750 (AT50)
) blank
6. reagent blank
1. |
8.
(Standard curve of standard tyrosine)
. 1
2, , 1.0, 0.8, 0.6, 0.4, 0.2
3. 0, 02, 04, 06, 08
50
4, 750
b. blank

6. AT50
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AOAC 2.057 (1980)

L
2 1 f 01 N
3, 50 %
4, 4 %
b. Catalyst ( K504 Se 100:1)
fL Indicator ( Methyl Red Methyl Blue
L ( ) 2
2. catalyst 10
3, [ 20
4, Kjeldatherm
1 250 °c 1520
2 380 °c 3045
3 380 °c 2030

90

2:1)
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Vapodest 1
50 %
Indicator 5-6
0.1 N

(%) = A*B*6.25* 14
C
A = normality (
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AOAC 14.004 (1980)

(moisture can)

10-15

) =

AOAC 7.009 (1984)

furnace muffle
desiccator

(%) =

2
103+3
(desiccator)
) 2
600 °c
() *100

* 100

1

crucible
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.
AOAC 14.089 (1980)
petroleum ether (AR.grade)
1 2 ( ) Whatman
no. 1 Whatman no. 1
2. thimble
3, petroleum ether 80
4, 34 silicone il
150 °c
D, petroleum ether 100 °c
1
i} desiccator
(%) = () *100
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AOAC 7.073 (1984)

[ 0.3 N
03 M
95 %
( ) 600
] 0.3 N 200
round condenser
30
03 M 200 30
100
crucible
desiccator crucible
©9 = ( )*100



20 2,100
4 %
2,600 /
90 %
= 2,700/0.90
= 3,000
2

900 /

/



3,900
= 42,900
390
= 4290 /
1,000
/
= 4,290 + 1,000
= 5,290
= 5290 * 12
= 6,348
*x = 11 *24%24
1 2
10 /

34 (

102

1:10 = 3,900:39,000

10
3,900

12
( 6,336 )
) 30-40



1 10
2 5
5
5
10
= 4 *(10/5)
=8
2,600
1:4 = 2,600 : 10400
= 13,000
4
650
2,600
= 3,250 /
1,000
= 3250 + 1,000
= 4250

12-15

103
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= 4250 *12 (4250 * 15)
= 5,100 (6375 )
/
/

Kok 1] %44 ( 6336 )

==> (9 Q3 = 12,196,584 Khr
oval heat coeffient: = 1000 Btu/hr*ft F = 20,000 Kihr K

sx = Q= UAAt
5,554 * 2,196 kg/hr * Klkg = 20,000 * A * (119.6-100) K

A = 31 m2
2*7 ~* L = 31

L = 388
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141 12 2541

7,000 *x
2.40%2.40*1.20

11/2*1 12 * 138



@ 182,500

12

2
I (overflow) 2
20-120
* 2.35*2.35
turbine impeller
50 rpm
7,000 X

112 %112 * 138

(PVC)

2 HP

365,000

2.40%2.40%1.20
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2 (PVC)
(overflow) 2
* 235 *2.35
turbine impeller 2 HP
50 rpm
@ 161,000 1,932,000
2
1,000 Xk 1.0*1.0*1.0
4
11/2*1 12 * 138
5
1172
(PVC)
(overflow) 1172

* 095 %09
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turbing impeller 2 HP
50 rpm
@ 130,000 ...ovvsvvvrrvrmsrnrmsrssssrssssrsssmsss s ——————————— 260,000
14 - ,
*x 1.0%1.0%1.2
2 ! 1

11/2*1 12 * 18

* 0.95%0.95
@ 70,000 coosmsrmsmsrs——————————. 980,000
1 - (Disintegrator) 1,500 /
#1304
50 KW 220/380

@ 485,000 485,000
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15— 4,022,000
1000 o, 402,200
..................................................................................................... 4,424,200
)
120
40 %
60 %
30

2012530



= L S I SC R RO

4 ? 3,250
o) 1
: Tin = 30
;Tout = 55
= 3,250
Q = cA t

= 3250 * 4.186 * (5530) kg * KIkgK * K
= 340,1125 KJ
4

=> (1) QL = 3401125 *4 = 1360450 Kliday



4 ? 3,250
90 10

Tin = 55

;Tout = 90

; = 3,250

;P =2

mCcAT

3,250 * 4,186 * (90-55) kg * KIkgK * K
= 476,1575 K

4

O
1

M) Q2 = 476,157.5 *4 = 1904,630 Kllday
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3,
Vapor, V
Tv Hy
Feed, F >
Tp hp T!
Steam,
Condensate
Cone Liquid, L '3 hs
Tv hL
assume
1 feed liquid
= 418 Klkg K

1 atm (1013 bar)
T, =100 =313 K

steam P2

Ts = 1196 °c = 392 K*

= X = 2196 Kkg

vapor P2 .

T1= 100 °c = 373 K

Hv = 2,252 Klkg

S+F=v+L+S
V. = F-L=780 - 190 = 5850 kg/hr



Qn “ “out

~Meed Asteam — “condensate Avapor Aliquid

FhF + Shs = Vhv + LhL + Shs
Fp +  (Hsths) = Vhv + |hL
fopAt + X = VW + micpar
7800 *4.18 * (328-2713) + * 2196
1,793,220 + 2196

13,174,200 + 815,100
=5,554 kg/hr
Q =sX
= 5554 *2,196 kg/hr * Klkg
} @ Q3 212,196,584 K
=12,196,584  Klday

2 - 3,900
90 15
C Tin = 55
lout = 90
= 3,900
P=2
Q = iticAt

= 3,900 * 4.186 * (90-55) kg *
= 571,389 KI

113

5850 * 2252 + 1950 * 4.18 * (373-273)



> (&) Q4 = 571,389 *2 = 1,142,778 Kllday

10 ? 4,290

55 2

+ Tin
‘Tout

30
55
) 4,290
P =2
Q = meAt
= 4290 *4.186 * (55-30) kg *
= 448,9485 Kl
10

=> (5 Q5 = 448,948.5 * 10 = 4,489,485 K/day

=> Q105 = QL+Q2+0Q3+Qd+0Q5

1,360,450 + 1,004,630 + 12,196,584 +

1,142,778 + 4,480,485 Kliday

21,093,927 KJiday

21,093,927 * 300 = 6,328,178,100 Kliyr
20 %

0105 = 6,328,178,100 * 1.2 = 75503,813,720 Kiyr



= 702 - 468 = 234 kglday
= 600 Keallkg = 2,510 Kllkg
=30 %
=> (6) Q6 = 234 *2510 = 1,957,800 Kl/day
0.30

> Total Q = QL+ Q2+ Q3+ Q4 + Q5+ Q6

7,595,771,520 Klfyr

A (low sulphur) + VAT 10 % = 6.82
Heat of combustion = 43,890 Klkg
= 85 %
7595771520 K3 * 1 kg * 1
0.85 yr 43,890 K 0.948

182,557 litlyr

= 182,557 *6.82 = 1,245,037 /

/

it
kg
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L (100, 24
2 50 KW
3, 2
4, 2
5. 2
6. 2
7 2
8. 30
9. span 30 5
4
3
10. (40 HP, 12
( f

137

67

[t " © & B & » RN NG T S G Y
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= 100
= 100 * 12,000 Btu/hr * 2.928E-4 KW-hr

Btu
= 351.36 KW
24
= 351.36 * 24 *30 = 252,979 /
=> (1) = 252,979 /
137
90 %
(output) = 137
(input) = 137/0.90 = 152.22
= 15222 *0.746 = 11356
= 8 /
= 11356 *8 *25 = 22,712 /
> (2) = 22,112 /

= 40 HP
= 12 /
= 40 *0.746 29.84 KW
=2984 *12 %25 = 8952 /

> (9 = 8952 /



MH

6 -0.85

(253

3
= 300
40 * 2,600
3
= 3* 2600 = 7800
=20
L =60
H =6
5.15
' = 0.36
(MF) = 0.70
_ x x|
*eu * MF
= 300 * 20 * 60
1,800 *0.36 * 0.70
= 183 = 549
= 549 *3 *40 = 659 KW
=8 /

= 659 *8 *25 = 13180 /

= 13,180

/

= 0.85



MH

= 500
0+ 2,600
3
= 3% 2,600 = 7,800
=16
L =20
Ho =4
= 4-0.85 = 3.5
= (.36
(MF) = 0.70
500 * 16 * 20
7,800 * 0.36 * 0.70
=8l = 243
= 243 %40 = 9720 KW
2 = 486
= 8 /

= 19.440 *8 *25 = 3,888

=A> (5) = 3’

*eu * MF

= 19.440 KW

/

888 /



301,711

355,000
3.2

580.1 *
128,492

301,711 /
321,718 /

850 /

= 0+Q+O+@+0
351.36 + 113.56 + 29.84 + 65.9 + 19.440 KW
580.1 KW

H+Q+Q+@+0

252,979 + 22,712 + 8,952 + 13,180 + 3,888 /

/

580.1 KW
301,711 /

30-1999 3
/

2540

22150 |

* 1.0862 /

=0+ +0

128,492 + 327,718 + 850
457,060 / = 5, 484,720 /



60,000

50,000

40,000

20,000

20,000

20,000

15,000



15,000

15,000

15,000

15,000

30,000

15,000



1 20,000

2 15,000

(raw material)

(in-process product)
|
(finish product)
(waste water)
3+ 18*2 760,000
= 39
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80,000

20,000

5,000

6,000

142,000
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20 %

10

160

. 2545

80 %

26



*6

*7

*8

*9

*10

449,280

524,160

748,800

748,800

748,800

748,800

748,800

748,800

748,800

1)

39.267

11.750

26.076

25.464

24.852

24.240

20.028

20.028

20.028

20.028

20.028

0.000

0.000

42.841

49.981

71.401

71.401

71.401

71.401

71.401

71.401

71.401

1)

39.267

11.750

68.917

75.445

96.253

95.641

91.429

91.429

91.429

91.429

91.429

1)

20 %

1)
0.000
0.000
71.885
83.866
119.808
119.808
119.808
119.808
119.808
119.808

119.808

160

-39.267
-11.750
2.968
8.421
23.555
24.167
28.379
28.379
28.379
28.379

28.379

-39.267

-51.017

-48.049

-39.628

-16.073

8.094

36.473

64.852

93.231

121.610

149.989

153

144

129

128

122

122

122

122

122



*6

*7

*8

*9

*10

449,280

524,160

599,040

599,040

599,040

599,040

599,040

599,040

599,040

1)

39.267

11.750

26.076

25.464

24.852

24.240

20.028

20.028

20.028

20.028

20.028

0.000

0.000

42.841

49.981

57.121

57.121

57.121

57.121

57.121

57.121

57.121

2545

1)

1)

39.267

11.750

68.917

75.445

81.973

81.361

77.149

77.149

77.149

77.149

77.149

80 %

1)

0.000

0.000
89.856
104.832
119.808
119.808
119.808
119.808
119.808
119.808

119.808

1)

-39.267

-11.750

20.939

29.387

37.835

38.447

42.659

42.659

42.659

42.659

42.659

-39.267

-51.017

-30.078

-0.690

37.145

75.592

118.251

160.911

203.570

246.229

288.888

153

144

137

136

129

129

129

129

129



*6

*8

*9

‘10

449,280

524,160

748,800

748,800

748,800

748,800

748,800

748,800

748,800

39.267

11.750

26.076

25.464

24.852

24.240

20.028

20.028

20.028

20.028

20.028

1)

0.000

0.000

44.584

52.015

74.307

74.307

74.307

74.307

74.307

74.307

74.307

39.267

11.750

70.660

77.479

99.159

98.547

94.335

94.335

94.335

94.335

94.335

1)

0.000

0.000

89.856

104.832

149.760

149.760

149.760

149.760

149.760

149.760

149.760

-39.267

-11.750

19.196

27.353

50.601

51.213

55.425

55.425

55.425

55.425

55.425

10

-39.267
-51.017
-31.821
-4.468
46.133
97.346
152.771
208.196
263.621
319.046

374.471

157

148

132

132

126

126

126

126

126
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(2534)

(Completely Random Design)

(experimental  material)

(Factorial)
(level)

(Interaction)



1 2511

2533

2537



	รายการอ้างอิง
	ภาคผนวก
	ภาคผนวก ก. การวิเคราะห์
	ภาคผนวก ข.1 การคำนวณหาอุปกรณ์ เครื่องจักรสำคัญในการผลิต
	ภาคผนวก ข.2 ใบเสนอราคา
	ภาคผนวกที่ ค.1 การคำนวณค่าเชื้อเพลิง
	ภาคผนวกที่ ค.2 การคำนวณค่าไฟฟ้า
	ภาคผนวกที่ ง.1 ตำแหน่งและจำนวนแรงงานในด้านการผลิตแต่ละกะ
	ภาคผนวก ง.2 ตำแหน่งและจำนวนแรงงานในด้านบริหารทั่วไป
	ภาคผนวก ง.3 การจัดองค์กร
	ภาคผนวกที่ จ. การวิเคราะห์ความไว
	ภาคผนวกที่ ฉ. คำจำกัดความ

	ประวัติผู้เขียน

