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11

� � /� 2085.7
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� 74� 2 / P�
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 3.5 5.5�  2 /

 1.2 2.0�  2 /

 � 74�  2 /  P�

 8 15�  1 /

P�  10 12 1 /

� � �  200� g/�  1 /

P� � 1�  1 /

� � 2

1.5 3.5�

10 15�

3.4 

3.4.1 

a.

� � � �

� � � � � P

60

b.

� .P� �

P� �

d.

1.2 1.3 1 1 1 1.0

5 1.10 1

3.4.2 

a. P� �

P� � � a� � � �

2 1 1.4 P� 11

b.

P� P�

P� � P�

88 93
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3.4.3 

a.

34 38 0.012 0.025MPa

b.

83 88 P�

� .
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� .

2 3.5

d.

� 0 � 0.45MPa

4 

4.1 

4.1.1 

� 1�  20000 /

� 2�  330� 2�  330

20000/330� 60.606 /

60.606/24� 2.526 / 2.6 /

2.6� 330� 24� 20592

� 3�  

0.842 /

41.27 /

1.05 1

� a� � � � 2  1.4 1

4.1.2 a

� 1�  � 1�  

162143.10/2� 81071.55� g/h

1053.9� g/h

1053.9� 99.6� � 1049.7� g/h� 14.808k� � � /h

1053.9� 1049.7� 4.2� g/h

821� g/h

821� 99.2� � 814.43� g/h� 19.349k� � � /h

821� 814.43� 6.57� g/h

1342.47/2� 671.24� g/h

66.25/2� 33.13� g/h

512.47/2� 256.24512.47/2� 256.24

� 2�  

14.808� 1 0.1� � 96� � 14.202k� � � /h� 1342.47� g/h

14.808� 1 0.1� � 4� � 0.592k� � � /h� 66.92kg/h

14.808� 1 0.1� � 96� � 14.202k� � � /h� 517.66� g/h

� 3�  
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14.808� 1 0.1� � 96� � 14.202k� � � /h� 255.92� g/h

14.808� 1 0.1� � 14.79k� � � /h� 622.5� g/h

1053.9� 0.1� � 1.05g/h

256.24� 517.60 � 1� � 7.74� g/h

33.13 66.92 � 1� 1kg/h

� 4�  

81071.55� 255.92� 808105.62kg/h

19/39201701140107-- -- 15 - ...

81071.55� 255.92� 808105.62kg/h

1.05� g/h

2013.71kg/h

� 99.05kg/h

g 1kg/h

� 766.16kg/h

g 7.74� g/h

198.5kg/h

� 5�  a 15

15 a

k� � � /h kg/h k� � � /h kg/h

4498.9781071.55 4484.7780815.62

19.52 821 0.015 1.05

14.88 1053.9 21.30 2013.71

7.10 671.24 � 2.59 99.05

 k� � � /h kg/h  k� � � /h kg/h

 4498.97 81071.55  4484.77 80815.62

 19.52 821  0.015 1.05

 14.88 1053.9  21.30 2013.71

 7.10 671.24 �  2.59 99.05

15

7.03 256.24 g 0.00871

0.28833.13 � 10.81 766.16

g 0.11 7.74

4.58

4.72 198.5

 7.03 256.24 g  0.0087 1

 0.288 33.13 �  10.81 766.16

g  0.11 7.74

4.58

 4.72 198.5

4.1.3 b
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� 1�  

81071.55� 80815.62� 161887.17kg/h

821kg/h

821� 99.2� � 814.43� g/h� 19.34� g/h 821 814.43� 6.57kg/h

1053.9� g/h

1053.9� 99.6� � 1049.7� g/h� 14.808k� � � /h 1053.9 1049.7� 4.2� g/h

1342.47/2� 2013.71� 2684.95� g/h

20/39201701140107-- -- 15 - ...

1342.47/2� 2013.71� 2684.95� g/h

66.25/2 99.05� 132.18� g/h

517.66/2� 766.16� 1024.99� g/h

� 2�  a

14.808� 1 0.1� � 96� � 14.202k� � � /h� 1342.47kg/h

14.808� 1 0.1� � 4� � 0.5924k� � � /h� 66.9kg/h

14.808� 1 0.1� � 96� � 14.202k� � � /h� 517.66kg/h

� 3�  

14.808� 1 0.1� � 14.79k� � � /h� 622.5kg/h

14.808� 1 0.1� � 96� � 14.202k� � � /h� 255.92kg/h

1059.3� 0.1� � 1.05kg/h1059.3� 0.1� � 1.05kg/h

� 1024.99� 517.66� � 1� � 15.43kg/h

� 132.18� 66.92� � 1� � 1.99kg/h

1024.99� 517.66� 15.43� 1527.21kg/h

� 4�  

161887.17� 255.92� 161631.25kg/h

1.05kg/h

2684.95� 1342.47� 4027.42kg/h

� 199.10� 1.99� 197.11kg/h

g 1.99kg/h

� 1527.21kg/h� 1527.21kg/h

g 15.43kg/h

198.5kg/h

4.85

� 5�  b 16

16 b

k� � � /h kg/h k� � � /h kg/h

8983.74161887.17 8969.54161631.25

19.52 821 0.015 1.05

14.88 1053.9 42.59 4027.4214.88 1053.9 42.59 4027.42

28.40 2684.95 � 41.90 1527.21

28.12 1024.99 g 0.42 15.43

1.15 132.18 � 1.71 197.11

g 0.073 1.99

3.14 132.5
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7.18

 kmol/h kg/h  kmol/h kg/h

 8983.74 161887.17  8969.54 161631.25

 19.52 821  0.015 1.05

 14.88 1053.9  42.59 4027.42

 28.40 2684.95 l  41.90 1527.21

21/39201701140107-- -- 15 - ...

 28.40 2684.95 l  41.90 1527.21

 28.12 1024.99 g  0.42 15.43

 1.15 132.18 l  1.71 197.11

g  0.073 1.99

 3.14 132.5

7.18

4.1.4 

(1) 

161631.25kg/h

1642kg/h

1642×99.2%=1628.86kg/h=38.72kmol/h1642×99.2%=1628.86kg/h=38.72kmol/h

1642 1628.85=13.14kg/h

2107.8kg/h

2107.8×99.6%=2099.4kg/h=29.60kmol/h

2107.8 2099.4=8.4kg/h

4027.42kg/h

197.11kg/h

1527.21kg/h

(2) 

29.60× 1 0.1% ×96%=28.388kmol/h=2683.42kg/h

29.60× 1 0.1% ×4%=1.183kmol/h=133.55kg/h29.60× 1 0.1% ×4%=1.183kmol/h=133.55kg/h

29.60× 1 0.1% ×96%=28.388kmol/h=1034.82kg/h

(3) 

29.60× 1 0.1% ×96%=28.388kmol/h=506.94kg/h

29.60× 1 0.1% ×96%=29.57kmol/h=1244.39kg/h

2099.4×0.1%=2.1kg/h

1527.21+1034.82 ×1%=25.62kg/h

197.11+133.55 ×1%=3.31kg/h

1527.21+1034.82-25.62=2536.41kg/h

(4) 

161631.25-506.94=161124.3kg/h161631.25-506.94=161124.3kg/h

2.1kg/h

4027.42+2683.42=6710.84kg/h

l 327.35kg/h

l 2536.41kg/h

g 25.62kg/h
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397.61kg/h

7.19kg/h

(5) 17

17 

kmol/h kg/h kmol/h kg/h

8969.54161631.25 8941.41161124.31

22/39201701140107-- -- 15 - ...

8969.54161631.25 8941.41161124.31

39.04 1642 0.029 1.05

29.76 2107.8 l 2.84 327.35

28.41 2684.94 g 0.0287 3.31

1.168 130.8 l 69.59 2536.41

27.89 1018.14 g 0.70 25.62

8.76 70.97 6710.84

9.45 397.61

14.38

 kmol/h kg/h  kmol/h kg/h

 8969.54 161631.25  8941.41 161124.31

 39.04 1642  0.029 1.05

 29.76 2107.8 l  2.84 327.35

 28.41 2684.94 g  0.0287 3.31

 1.168 130.8 l  69.59 2536.41

 27.89 1018.14 g  0.70 25.62

8.76  70.97 6710.84

 9.45 397.61

14.38

4.1.5 

� � �

(1) 

162399.02kg/h

1053.9kg/h

1053.9×99.6%=1049.7� g/h=14.808kmol/h

1053.9×0.4%=4.2� g/h

780.74kg/h

780.74×99.2%=774.494� g/h

780.74-774.49=6.25kg/h

0.1% 96% 1%
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(2) 

14.808× 1 0.1% ×96%=14.202kmol/h=1342.47� g/h

14.808× 1 0.1% ×4%=0.592kmol/h=66.92� g/h

66.92×1%=0.67� g/h

14.808× 1 0.1% ×96%=14.202kmol/h=517.66� g/h

517.66×1%=5.18� g/h

6.5.3 

23/39201701140107-- -- 15 - ...

6.5.3 

14.808× 1 0.1% ×96%=14.202kmol/h=255.92� g/h

162399.02-255.92=162143.10� g/h

14.808× 1 0.1% =14.793kmol/h=622.5� g/h

780.74-622.5=158.24kmol/h

(3) 

162143.01kmol/h

158.24kmol/h

1342.47kmol/h

66.92-0.67=66.25kmol/h

517.66-5.18=512.48kmol/h517.66-5.18=512.48kmol/h

1.05kmol/h

(4) 18

4.1.6 

(1) 

(2) � � (� � )2� � � � l2�

100% 99.8% 0.2%

18 

kmol/h kg/h kmol/h kg/h

9012.14162399.02 8997.94162143.109012.14162399.02 8997.94162143.10

18.56 260.34 0.015 1.05

14.88 1053.4 0.576 66.25

26.27 14.202 1342.47

14.06 512.48

36.35

 kmol/h kg/h  kmol/h kg/h

 9012.14 162399.02  8997.94 162143.10

 18.56 260.34  0.015 1.05

 14.88 1053.4  0.576 66.25

26.27  14.202 1342.47

 14.06 512.48

36.35

(3) 

710.84kg/h=47.34kmol/h
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53997.83kg/h=66.26kmol/h

327.35kg/h=1.96kmol/h

2536.41kg/h=46.33kmol/h

215122.14kg/h=7906.48kmol/h

(4) 

� . � . 47.34kmol/h

23.67kmol/h

24/39201701140107-- -- 15 - ...

23.67kmol/h

47.34×99.8%=47.245kmol/h 2744.04kg/h

� .� � l � � � � � 2 � .46.33kmol/h

23.17kmol /

(5) 

� .

4082.44kg/h 47.245kmol/h

327.35kg/h 1.96kmol/h

409.42kg/h

� .

215122.14-409.42=214712.72kg/h215122.14-409.42=214712.72kg/h

� � (� � )2� 2170.48kg/h

� � � l2� 7801.89kg/h

54.03kg/h

(6) 19

19 

kmol/h kg/h kmol/h kg/h

11937.95 215122.14 11915.04 214712.72

� � (� � )299.40 7363.34 15.88 4082.44

2.84 327.35 2.84 327.352.84 327.35 2.84 327.35

70.97 6710.84 � � (� � )229.30 2170.48

69.59 2536.41 � � � l2 70.30 7801.89

0.711 54.03

 kmol/h kg/h  kmol/h kg/h

 11937.95 215122.14  11915.04 214712.72

� � (� � )2 99.40 7363.34  15.88 4082.44

 2.84 327.35  2.84 327.35

 70.97 6710.84 � � (� � )2 29.30 2170.48

 69.59 2536.41 � � � l2 70.30 7801.89

 0.711 54.03

4.1.7

� 99%� 1%

409.42kg/h=22.67 kmol/h

327.55kg/h=2.91kmol/h
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99 3.4

70.30=� ×99% � � ×3.4%

� =70.30 2.91 22.67=95.88

� =70.13kmol/h

(2) 20

20 

25/39201701140107-- -- 15 - ...

(1) 4082.44kg/h=7

0.30kmol/h
kg/h

kmol/

h
kg/h

kmol/

h
kg/h

kmol/

h

4082.4

4
70.30

4031.9

2
69.4350.52 0.87

409.4222.67
21.13 0.70

715.5

5
24.88

327.352.91

(1) 4082.44kg/h=70.30kmol/h  kg/h kmol/h  kg/h kmol/h kg/

h kmol/h

 4082.44 70.30  4031.92 69.43 50.52 0.87 4082.44 70.30  4031.92 69.43 50.52 0.87

 409.42 22.67  21.13 0.70 715.55 24.88

 327.35 2.91

4.1.8 

(1) 

0.87kmol/h

�  99%

24.88kmol/h

�  

�  1%�  1%

� =0.625kmol/h

� =7.86kmol/h

(2) 21

21 

kg/h kmol/hkg/h kmol/hkg/h kmol/h

54.52 0.87 45.600.619 4.92 0.251

715.5524.88 0.1730.006 715.37724.82

 kg/h kmol/h kg/h kmol/h kg/h kmol/h

 54.52 0.87 45.60 0.619 4.92 0.251

 715.55 24.88 0.173 0.006 715.377 24.82

4.2 

4.2.1 
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(1) 22

22 

kg/h kmol/h

4082.44 70.30 100

g 409.42 22.73 100

327.35 2.91 100

162399.029012.1525

26/39201701140107-- -- 15 - ...

162399.029012.1525

 kg/h kmol/h 

 4082.44 70.30 100

g  409.42 22.73 100

 327.35 2.91 100

 162399.02 9012.15 25

(2) 23

23 

80.79 26.99

75.29140.66

298 31.38

 80.79 26.99

 75.291 40.66

 298 31.38

(3) 

a.

Q1=40.66×103×22.73 22.73×75.291× 100 56

=999.50×103kJ

Q2=70.30×103×80.79× 100 56

=249.899×103kJ

Q3=2.91×103×31.38 2.91×103×298× 100 56

=129.48×103kJ

Q 999.50 249.899 129.48 ×103

=1378.88×103kJ=383.02kW

5%

Q =1378.88×103×95%=1309.94×103 kJ

b.

Q=WCp t

t 25=1309.94×103/(75.291×2977.78)

t=26.93

c.

25 →26.83

100 →56
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t =

=49.09

� 221 4� 6 � 1000W/m2� � .

� = Q/� � tm=383.02/(1000×49.09)=7.32m2

4.2.2 

(1) 

a.

(100−26.93)−(56−25)

ln[(100−26.93)−(56−25)]

27/39201701140107-- -- 15 - ...

a.

70.30kmol/h 56

b. 80% 27

g 70.30×20%=14.06kmol/h 27

l 70.30×80%=56.24kmol/h 27

(2) 

a.

Q1

Q1=70.30× 56 37 ×80.79=164706.558kJ=1.647×105kJ

Q2Q2

Q2=70.30×0.8×26.99×103=1.518×106kJ

Q=Q1 Q2=3.16×106kJ

5% Q =Q/0.95=3.33×106kJ

b.

tm= (56� 15)� (27� 10) / 56� 15 / 27� 10 =24/ 41/17

=27.25

� 221 4� 6 � 1000W/m2� � .

� =Q/� t=3.33×106×1000/3600×1000×27.25=33.94㎡

c.

W =3.33×106/ 15 10 ×75.791=8792.04kmol/h

4.2.3 

(1) 

70.30×20%=14.06kmol 27

70.30×20%=56.24kmol 18

(2) 

a.

Q1=70.30×20%× 27 18 70.30×20%×26.99×103

=379605.93kJ

5% Q=379605.93/0.95=399585.19kJ

b.

tm= (27� 12) (18� 5)/ (27� 12)/(18� 5) =13.99

� 221 4� 6 � 1000W/m2� � .
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�  = Q/� tm =399585.19×103/3600×1000×13.99= 7.93㎡

c.

W==2.72×105/ 12� 5 ×75.291=516.1kmol/h

4.2.4 

(1) 

162399.02kg/h 9012.15kmol/h 26.93

28/39201701140107-- -- 15 - ...

162399.02kg/h 9012.15kmol/h 26.93

140

(2) 

a.

Q1=9012.15×75.291× 42� 26.9 =10226kJ/h=2840.57kW

5%

Q1� =10226×103× 1 5% =10.737×106kJ

b.

140 →80

26.93 →42

tm=  =72.96
(140−42)−(80−26.93)

tm=  =72.96

� 3000W/m2� � .

� =Q/� t=2840.57×103/3000×72.96=1297.78㎡

(3) 

1 80 �  C 2769.05kmol /

W =10.226×103/2769.05=3.68103kg/h

4.2.5 

(1) 

a. 24

ln[(140−42)−(80−26.93)]

24 Cp

Cp(J/mol� � ) Cp(J/mol� � )

75.291 99.6

80.79 87.5

738 190.8

 Cp(J/mol� � )  Cp(J/mol� � )

 75.291  99.6

 80.79  87.5

 738  190.8

b.

Cp=75.291×99.14% 87.5×0.24% 738×0.59% 190.8×0.03%

=79.26 J/mol� �

Cp=75.291×31% 80.79×65% 99.6×4%=79.83 J/mol� �

� C�
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Q1=69.59× � 129.59×103

=� 9.02×106kJ

Q2=71.00×33×103

=22.43×105kJ

Q3=Q1 Q2= 66.77×105kJ

29/39201701140107-- -- 15 - ...

Q3=Q1 Q2= 66.77×105kJ

c.

Q3=22.73×40.663×103

=9.24×105kJ

Q4=1.94×31.38×103

=9.09×104kJ

Q5= 2.897 47.73 22.73 ×79.83× 100 80

=11.71×104kJ=11.71×104kJ

Q6= 10556.30 29.31 70.30 0.710 ×79.26× 105 80

=21.12×107kJ

d.

Q=Q Q3 Q4 Q5 Q6

=21.12×105 9.24×104 9.09×104 6.677×106

=15.46×106kJ

5%

Q� =15.46×106×1.05

=16.23×106kJ=16.23×106kJ

140 16.23×106/2768.8=5861.75kg/h

95

105 95 ×10656.61×79.26/2768.8=3050.57kg/h

7188.94 3050.57=4038.37kg/h

4.2.6 

1

3. 201701140107-- -- 15 .doc_ 3 7456

32.6%(2428) 32.6%(2428) 0

1 8 21.0% 1566

 �  �  2018� 05� 10 
2 3 20.7% 1543

 �  �  2018� 05� 18 
3 1503160143� � 300kt 18.8% 1401
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 �  �  2019� 06� 03 
4 4 16.5% 1228

 �  �  2018� 05� 14 
5 8 � 15.3% 1144

 �  �  2018� 05� 11 
6 60 12.8% 953

 �  �  2017� 05� 24 

30/39201701140107-- -- 15 - ...

 �  �  2017� 05� 24 
7 201417105033� � 30 12.4% 928

 �  �  2018� 05� 04 
8 20 11.4% 853

 �  �  2015� 05� 27 
9 201417105033� � 30 11.2% 833

 �  �  2018� 05� 12 
10 2 � �  �  10.5% 786

�  http� � //� � � k� .ba� d� . �  2019 
11 201417105033� � 30 5.3% 397

 �  �  2018� 06� 09  �  �  2018� 06� 09 
12 300kta 4.7% 353

 �  �  2019� 06� 06 
13 300kta 2.8% 212

 �  �  2019� 06� 08 
14 141010108� � 2.6% 194

 �  �  2018� 05� 25 
15 3 2.6% 191

 �  �  2018� 05� 23 
16 0.6% 43

 �  �  2014� 04� 27 

17 0.6% 43

 �  �  2014� 05� 02 
18 1010200212� � ( )� 0.6% 43

�  �  2014� 05� 07 

(2) 

a.

Q1

Q1=46.26×80.79× 35 15 0.46×80.79× 80 15 46.26×26.99×103Q1=46.26×80.79× 35 15 0.46×80.79× 80 15 46.26×26.99×103

=1340594.94kJ

Q2=15.18×75.291× 35 15 16.62×75.291× 80 15

=104195.22kJ
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Q=Q1 Q2=1340594.94 104195.22=1444789.94kJ

5

Q =1444789.94/0.95=1520831.52kJ

b.

80 140 100

tm=(60 20)/ (60/20) =36.41

P221 4-6 K 1000W/m2·K.

31/39201701140107-- -- 15 - ...

P221 4-6 K 1000W/m2·K.

S =Q/K t=1520831.52×103/36.41×3600×1000=11.6㎡

c.

1Kg140 100 Q3

Q3=2768.8 75.291× 140 100 ×10-3×1000/18.02=2935.93kJ

W =Q/Q3=1520831.52/2935.93=518kg/h

4.2.7 

(1) 

2020

(2) 

a.

Q1

Q1=9.22×80.79× 35 20 9.22×26.99×103 0.092×80.79× 80 20

=260467.02kJ

Q2

Q2=17.26×75.291× 80 20 0.172×75.291× 35 20

=78164.57kJ

Q=Q1 Q2=260467.02 78164.57=338631.6kJ

5% Q5% Q

Q =Q/ 1 5% =356454.3kJ

b.

80 140 →100

tm=(60 20)/ (60/20)=36.41

P221 4-6 K 1000W/m2·K.

S=Q/K t=356454.3×103/36.41×3600×1000=2.72㎡

c.

W =356454.3/2935.93=121.41kg/h

4.2.8 25

25 25 

kmol/h kg/h kmol/a kg/a

121.832192.94964893.6 17368084.8

87.5 1575.04693017.6 12474316.8

28.78 518 227920 4102560

6.75 121.41 53420.4 961567.2
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244.864407.391939251.634906528.8

 kmol/h kg/h kmol/a kg/a

 121.83 2192.94 964893.6 17368084.8

 87.5 1575.04 693017.6 12474316.8

 28.78 518 227920 4102560

 6.75 121.41 53420.4 961567.2

 244.86 4407.39 1939251.6 34906528.8

32/39201701140107-- -- 15 - ...

 244.86 4407.39 1939251.6 34906528.8

4.3 

4.3.1 

� � =5269.56kg/h=2195.56m3/h=0.610m3/�

18m/� �

d =  =0.208=208mm

P369 � =219mm

d=0.207m

4.3.2 

� � =3284kg/h=2249.32m3/h=0.625m3/�

4Vs

πμ

− − − √ 4×0.610
3.14×18

−  − − − − − √

18m/�

d =  =0.210m=210mm

P369 � =219mm

d=0.207m=207mm

4.3.3 

� =53997.83/ 3600×103 =0.015m3/�

� =2.5m/�

d = =0.087m=87mm

P370 � =114mm � 89

4Vs

πμ

− − − √ 4×0.625
3.14×18

−  − − − − − √

4Vs

πμ

− − − √ 4×0.015
3.14×2.5

−  − − − − − √
P370 � =114mm � 89

×3.5 d=89-3.5×2=0.082m=82mm

4.3.4 

� =162399.02kg/h=0.0451m3/�

� =2.5m/� �

d =  =0.151m=151mm

P369 � =152mm � 15

2×4.5 d=152-4.5×2=0.143m=143mm

4.3.5 

4Vs

πμ

− − − √ 4×0.0451
3.14×2.5

−  − − − − − √

� � =161124.31kg/h=0.0448

2.5m/�

d =  =0.151=151mm

/sm3

4Vs

πμ

− − − √ 4×0.0448
3.14×2.5

−  − − − − − √
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P369 � =168mm � 15

2×4.5� d=152-4.5×2=0.143m=143mm

5 

5.1 

5.1.1 a

81071.55kg/h

33/39201701140107-- -- 15 - ...

81071.55kg/h

80815.62kg/h 80.8m3/h

700� =0.7m

�  = 4� � /� d2 =0.058m/�

4m� � =240�

240×0.058=13.92 14m

5.1.2 b

b a

5.1.3 

161631.25kg/h161631.25kg/h

161124.31kg/h=8941.41m3/h

d=800mm=0.8m

�  = 4� � /� d2=4×106.465/3.14×0.92=0.0896m/�

4m� � =240�

0.0896×240=21.5m 22m

5.1.4 

5.1.5 

4082.44kg/h 70.30kmol/h4082.44kg/h 70.30kmol/h

409.42kg/h 22.67kmol/h

327.35kg/h 2.91kmol/h

69.43kmol/h

0.70kmol/h

36kPa( )

35

80

b.

1

� 1=24.88/25.75×1000� 0.829×0.87/25.75=966.24� /m3� 1=24.88/25.75×1000� 0.829×0.87/25.75=966.24� /m3

(2) 

� h=(69.43� 0.70)×103×22.4×(273 35)×1.01325×10-3/(273×1.19325)

=1509.252m3/h

=0.419� /m3

(3) � g=2.688 /
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(4) 

� h=(24.88×18.02 0.87×58.08)/966.24

=0.5163m3/h

 =0.00649

c. 450 50mm

� 1=400� =0.4m

� 20=0.058(� 156 3-8)

× ( = 0.5163/1509.252 × (966.24/2.688
Lh

Vh

ρl

ρv
)1/2 )1/2

34/39201701140107-- -- 15 - ...

� 20=0.058(� 156 3-8)

� =0.058× � /20 0.2

=0.058× 64.3/20 0.2

=0.0732� ma� =0.0732×

=1.38m/�

� =0.6� ma�

=0.6×1.38=0.828m/�

�  =

=0.72m=720mm

800mm

966.24−2.688
2.688

−  − − − − − − − √

4×0.419
3.14×0.828

−  − − − − − − √

800mm

d.

� m� � =lg 0.99/(1 0.99) × (1 0.034)/0.034 /� g13.15 1

�  = 8

� .

� � =0.49× � ·� l -0.245

� =12.425  =38.833

� � =0.49× 12.425×38.833 -0.245

=0.1078

� = =8/0.1078×450=33429mm

=33.4m 34m

μl

×NT

ET
HT

=33.4m 34m

5.2 

5.2.1 

26

5.2.2 

4 1000 /  1000×4%� 94.54=0.4

231kmol=9.478� m3/m3

50 1.225� m

3 / 753 / 75

9.478/ 1.225×0.75 =10.316

20000

=4474.52×10.316/0.04=1154 / =1154m3/h

1154/6=192.4m3/h

5.2.3 
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54m3/h 192.4m3/h=246.4m3/h 20

� ×� ×� ×g /� = 1154×20×1000×9.81 /3600=78.62k�

200� 34 120 30 100k� .

5.2.4 

26 

1 � 200-34 120 � � 180M-2/100k� 2

35/39201701140107-- -- 15 - ...

1 � 200-34 120 � � 180M-2/100k� 2

2 � 200-34 120 � � 180M-2/100k� 4

3 � � 80-50-250 � � 180M-2/40k� 2

4 � 150-56� � � 180M-2/40k� 2

5 � 100-92 � � 180M-2/40k� 2

6 � 80-60� � � 180M-2/40k� 2

7 � 65-100� � � 180M-2/40k� 3

8 � S100-65-250 132S-4/5.5k� 2

9 40W-40 � � 112-2/4k� 2

10 50W-45 � � 132-2/5.5k� 2

11 40W-40 � � 112-2/4k� 2

12 50W-45 � � 132-2/5.5k� 2

13 40W-90 � � 112-2/4k� 2

14 � 1200×18000

15 � 800×14000

16 � 600×10000

1 � 200-34 120  � � 180M-2/100k�  2

2  � 200-34 120  � � 180M-2/100k�  4

3  � � 80-50-250  � � 180M-2/40k�  23  � � 80-50-250  � � 180M-2/40k�  2

4  � 150-56�   � � 180M-2/40k�  2

5  � 100-92  � � 180M-2/40k�  2

6  � 80-60�   � � 180M-2/40k�  2

7  � 65-100�   � � 180M-2/40k�  3

8  � S100-65-250  132S-4/5.5k�  2

9  40W-40  � � 112-2/4k�  2

10  50W-45  � � 132-2/5.5k�  2

11  40W-40  � � 112-2/4k�  2

12  50W-45  � � 132-2/5.5k�  2

13  40W-90  � � 112-2/4k�  213  40W-90  � � 112-2/4k�  2

14  � 1200×18000 

15 � 800×14000 

16  � 600×10000 

26
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17 Ф700×12000 2

18 Ф900×15000 1

19 Ф700×12000 1

20 Ф1200×4000 1

21 Ф1500×6000 1

22 Ф900×3000 1

23 Ф600×3000 1

36/39201701140107-- -- 15 - ...

23 Ф600×3000 1

24 Ф2200×7500 1

25 PO Ф2000×5000 4

26 Ф4000×10000 5

27 Ф1600×5500 1

28 Ф1500×4500 1

29 2200×6000 2

30 Ф600×6000/F 1

31 Ф600×6000/F 1

32 Ф500×9000/F 1

33 Ф600×4500/F 1

34 Ф600×6000/F 1

35 Ф500×4500/F 1

36 Ф800×4500/F 1

37 Ф400×4500/F 1

38 Ф700×4500/F 1

39 Ф700×4500/F 1

17  Ф700×12000 2

18  Ф900×15000 118  Ф900×15000 1

19  Ф700×12000 1

20  Ф1200×4000 1

21  Ф1500×6000 1

22  Ф900×3000 1

23  Ф600×3000 1

24  Ф2200×7500 1

25 PO  Ф2000×5000 4

26  Ф4000×10000 5

27  Ф1600×5500 1

28  Ф1500×4500 128  Ф1500×4500 1

29 2200×6000 2

30  Ф600×6000/F 1

31  Ф600×6000/F 1

32  Ф500×9000/F 1

33  Ф600×4500/F 1
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34  Ф600×6000/F 1

35  Ф500×4500/F 1

36  Ф800×4500/F 1

37  Ф400×4500/F 1

38  Ф700×4500/F 1

39  Ф700×4500/F 1

6 

37/39201701140107-- -- 15 - ...

6 

6� 1 

� 1 � 15� � 3/ �

PO PO� 1 � 3� � 3/ �

6� 2 

48 55 /

� O� � 2000� � /� � 0� 02� P� 10 12

6� 3 

30

1

�

2 1� �  /

� 3�  

� 4�  

� 5�  

� 6�  

� 7�  

� 8�  80

� 9�  

� 10�  

 P� �

� 11�  

� 12�  � 12�  

7 

7� 1 

� 1�  

18 

� / � � � � /� � � � �

2020/8/15 http://hnsyhg.check.cnki.net/school/Report.aspx?LeftFile=10197293&amp;t=a



163562502200� 55269� 5630845572� 28162399� 02682365861526580009709141643100

� / �  � � � /� �  � � �

 163562502200� 5 5269� 5630845572� 28162399� 02 682365861526580009709141643100

� 2� � 1� 5

� 3� � 1000

� 4� � 1000

� 5� � 2000

38/39201701140107-- -- 15 - ...

� 5� � 2000

7� 2 

� 1�

19 

� / � � � � /� � � �

110003000142006

00

54� 03327� 35909� 97801�

89

4707094777783643860960037074

581

� / �  � � � /� �  � �

 11000300014200600 54� 03327� 35909� 97801� 89 470709477778364386096

0037074581

7� 3 669222847� 3 66922284

7� 4 

2020� 3� 252020� 3� 25

1 2004

2

3 6000

4

5 2001

6 � � � �

7 � � � � � � � � 1999

8 2002 1

9 20049 2004

1. � � /� 2� 91� � � � /� 69� 43� � � � /� 0� 70� � � � /� 36� P� �
�
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� . � 1 � 15� � 3/ � PO
PO� 1 � 3� � 3/ �  6� 2 
48 55 /

� . � O� � 2000� � /� � 0� 02� P� 10 12

� .  � 5�  
 � 6�  

 � 7�  

39/39201701140107-- -- 15 - ...

 � 7�  

� . 80  � 9�   � 10�  

� .  P� �  � 11�  

� . 

1�
2� � �
3�

4� � � � � � � � � � � � � � � � � � �  � � � � � //� � � � � � � � � � � /� /3194559873 � � � � � //� � � � � � � � /� � � � � � � � �  

� � � � � //� � � � � � � � � � � � � � /
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