






I 
 



1 
 

 

P P

 

P = P ×
K1r
100

×
K1t
K1t

+ +
K3r
100

×
K3t
K3t

×
Kr

K1r + + K3r

+
R1r
100

×
R1t
R1t

+ +
R4r
100

×
R4t
R4t

×
Rr

R1r + + R4r

+
Z1r
100

×
Z1t
Z1t

+ +
Z4r
100

×
Z4t
Z4t

×
Zr

Z1r + + Z4r
+

Sr
100

×
St
St

+
100 Kr Rr Zr Sr

100
 

 
P    
P   
Kr  K1 K3,  
K1r~K3r K1~3  
K1t~K3t K1~3  
K1t ~K3t  K1~3  
Rr   R1 R4,  
R1r~R4r  R1~4  
R1t~R4t R1~4  
R1t ~R4t  R1~4  
Zr  Z1 Z4,  
Z1r~Z4r Z1~4  
Z1t~Z4t Z1~4  
Z1t ~Z4t  Z1~4  
Sr  S  
St  S  
St   S  
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24-12-25(20) 0.08t/m3 0.10t/m3  
 

 
49,468  

 
 H31.4  

 
 

  (%) (H30.4)( ) (H31.4) ( ) 
K  2.33   

 

K1  
90 110m3 h 1.28 51,800 51,800 

K2  126MJ/h 30,100kcal/h  0.32 747 715 

K3  
50/60Hz 2.7/3kVA 0.21 416 416 

R  41.31   

 

R1  14.86 20,200 18,700 
R2  9.64 25,100 24,100 
R3  3.42 24,200 22,800 
R4  0.93 23,200 21,200 

Z  44.27   

 

Z1  24-12-25(20)  W/C 55% 28.73 13,900 16,500 
Z2  SD345 D25 13.49 72,000 71,500 
Z3     1.47 74 69 
Z4 1.2  0.50 110 113 

S  12.09 66,500 51,500 
 

P H31.4 = 49,468

×
1.28
100

×
51,800
51,800

+
0.32
100

×
715
747

+
0.21
100

×
416
416

×
2.33

1.28 + 0.32 + 0.21

+
14.86
100

×
18,700
20,200

+
9.64
100

×
24,100
25,100

+
3.42
100

×
22,800
24,200

+
0.93
100

×
21,200
23,200

×
41.31

14.86 + 9.64 + 3.42 + 0.93

+
28.73
100

×
16,500
13,900

+
13.49
100

×
71,500
72,000

+
1.47
100

×
69
74

+
0.50
100

×
113
110

×
44.27

28.73 + 13.49 + 1.47 + 0.50

+
12.09
100

×
51,500
66,500

+
100 2.33 41.31 44.27 12.09

100
= 49,433.9673143 … , /  
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18-8-25(20) 0.08t/m3 0.10t/m3  
 

 
49,468  

 
 H31.4  

 
 

  (%) (H30.4)( ) (H31.4) ( ) 
K  2.33   

 

K1  
90~110m3/h 1.28 51,800 51,800 

K2  126MJ/h 30,100kcal/h  0.32 747 715 

K3  
50/60Hz 2.7/3kVA 0.21 416 416 

R  41.31   

 

R1  14.86 20,200 18,700 
R2  9.64 25,100 24,100 
R3  3.42 24,200 22,800 
R4  0.93 23,200 21,200 

Z  44.27   

 

Z1  24-12-25(20)  W/C 55% 28.73 13,900 16,300 
( 18-8-25(20)) 

Z2  SD345 D25 13.49 72,000 71,500 
Z3     1.47 74 69 
Z4 1.2  0.50 110 113 

S  12.09 66,500 51,500 
 

P H31.4 = 49,468

×
1.28
100

×
51,800
51,800

+
0.32
100

×
715
747

+
0.21
100

×
416
416

×
2.33

1.28 + 0.32 + 0.21

+
14.86
100

×
18,700
20,200

+
9.64
100

×
24,100
25,100

+
3.42
100

×
22,800
24,200

+
0.93
100

×
21,200
23,200

×
41.31

14.86 + 9.64 + 3.42 + 0.93

+
28.73
100

×
,

13,900
+

13.49
100

×
71,500
72,000

+
1.47
100

×
69
74

+
0.50
100

×
113
110

×
44.27

28.73 + 13.49 + 1.47 + 0.50

+
12.09
100

×
51,500
66,500

+
100 2.33 41.31 44.27 12.09

100
= 49,229.1056512 … , /  
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1.4m 3.0m 1 70mm As20 
2.35t/m3 PK-4 

1,560.5  
 

 H31.4  
 

 
  (%) (H30.4)( ) (H31.4) ( ) 

K  1.90   

 

K1 3 1.4 3.0m  1.26 14,600 14,900 

K2 3 3~4t  0.26 3,540 3,540 

K3  
3 3~4t  0.24 3,250 3,310 

R  14.00   

 

R1  4.98 20,200 18,700 
R2  3.43 23,200 21,200 
R3  3.37 22,800 21,000 
R4  1.19 24,200 22,800 

Z  84.10   

 

Z1 (20) 
 50mm  81.43 505,000  

( 5 0 m m 1 0 , 1 0 0 / t ) 
728,000  

( 7 0 m m 1 0 , 4 0 0 / t ) 
Z2 PK-4  2.43 88.5 91 
Z3 1.2  0.23 110 113 
Z4     

S     
 

P H31.4 = 1,560.5

×
1.26
100

×
14,900
14,600

+
0.26
100

×
3,540
3,540

+
0.24
100

×
3,310
3,250

×
1.90

1.26 + 0.26 + 0.24

+
4.98
100

×
18,700
20,200

+
3.43
100

×
21,200
23,200

+
3.37
100

×
21,000
22,800

+
1.19
100

×
22,800
24,200

×
14.00

4.98 + 3.43 + 3.37 + 1.19

+
81.43
100

×
,

505,000
+

2.43
100

×
91

88.5
+

0.23
100

×
113
110

×
84.10

81.43 + 2.43 + 0.23

+
100 1.90 14.00 84.10

100
= 2,106.5236462 … , /  
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1m 2m  
7.00t/100m2  

2,164.8  
 

 H31.4  
 

 
  (%) (H30.4)( ) (H31.4) ( ) 

K  8.88   

 

K1 
 
2  

0.8m3 0.6m3 2.9t  
7.67 9,840 10,500 

K2   
0.8 1.1t  1.21 1,560 1,650 

K3     

R  56.44   

 

R1  15.15 24,200 22,800 
R2  14.47 23,200 21,200 
R3  14.22 22,800 21,000 
R4  12.60 20,200 18,700 

Z  34.68   

 

Z1  
(5.25t/100m2) 29.82 64,575  

( 5 . 2 5 t / 1 0 0 m 2 1 2 , 3 0 0 / t )  
81,900  

( 7 . 0 0 t / 1 0 0 m 2 1 1 , 7 0 0 / t )  
Z2 1.2  4.86 110 113 
Z3     
Z4     

S     
 

P H31.4 = 2,164.8

×
7.67
100

×
10,500
9,840

+
1.21
100

×
1,650
1,560

×
8.88

7.67 + 1.21

+
15.15
100

×
22,800
24,200

+
14.47
100

×
21,200
23,200

+
14.22
100

×
21,000
22,800

+
12.60
100

×
18,700
20,200

×
56.44

15.15 + 14.47 + 14.22 + 12.60

+
29.82
100

×
,

64,575
+

4.86
100

×
113
110

×
34.68

29.82 + 4.86
        

+
100 8.88 56.44 34.68

100
= 2,262.9770777 … , ( / ) 
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24-12-25(20) 0.08t/m3 0.10t/m3  
 

 
49,468  

 
 H31.4 20%  

 
 

  (%) (H30.4)( ) (H31.4) ( ) 
K  2.33   

 

K1  
90~110m3/h 1.28 51,800 51,800 

K2  126MJ/h 30,100kcal/h  0.32 747 715 

K3  
50/60Hz 2.7/3kVA 0.21 416 416 

R  41.31   

 

R1  14.86 20,200 22,440 
(18,700 1.2) 

R2  9.64 25,100 28,920 
(24,100 1.2) 

R3  3.42 24,200 27,360 
(22,800 1.2) 

R4  0.93 23,200 25,440 
(21,200 1.2) 

Z  44.27   

 

Z1  24-12-25(20)  W/C 55% 28.73 13,900 16,500 
Z2  SD345 D25 13.49 72,000 71,500 
Z3     1.47 74 69 
Z4 1.2  0.50 110 113 

S  12.09 66,500 51,500 
 

P H31.4 = 49,468

×
1.28
100

×
51,800
51,800

+
0.32
100

×
715
747

+
0.21
100

×
416
416

×
2.33

1.28 + 0.32 + 0.21

+
14.86
100

×
,

20,200
+

9.64
100

×
,

25,100
+

3.42
100

×
,

24,200
+

0.93
100

×
,

23,200
×

41.31
14.86 + 9.64 + 3.42 + 0.93

+
28.73
100

×
16,500
13,900

+
13.49
100

×
71,500
72,000

+
1.47
100

×
69
74

+
0.50
100

×
113
110

×
44.27

28.73 + 13.49 + 1.47 + 0.50

+
12.09
100

×
51,500
66,500

+
100 2.33 41.31 44.27 12.09

100
= 53,270.8957770 … , /  
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18-8-25(20) 0.08t/m3 0.10t/m3  
 

 
49,468  

 
 H31.4

 
 

 
  (%) (H30.4)( ) (H31.4) ( ) 

K  2.33   

 

K1  
90~110m3/h 1.28 51,800 51,800 

K2  126MJ/h 30,100kcal/h  0.32 747 715 

K3  
50/60Hz 2.7/3kVA 0.21 416 416 

R  41.31   

 

R1  14.86 20,200 18,700 
R2  9.64 25,100 24,100 
R3  3.42 24,200 22,800 
R4  0.93 23,200 21,200 

Z  44.27   

 

Z1  24-12-25(20)  W/C 55% 28.73 13,900 
16,300 

( 18-8-25(20) 
( )) 

Z2  SD345 D25 13.49 72,000 71,500 
Z3     1.47 74 69 
Z4 1.2  0.50 110 113 

S  12.09 66,500 51,500 
 

 

= 49,468 ×
28.73
100

×
16,300
13,900

= 16,666.0539079 … , /  

1,000 1,000 4
2 3  

 

 

=

= 49,229.1056512 … 16,666.0539079 … = 32,563.0517433 … , /  
 

49,229.1056512 …
 

 
49,230 /m3

 
492.3 /m3  
4,923 /m3  
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DID 11.5km  
917.50  

 
 H31.4

 
 

 
  (%) (H30.4)( ) (H31.4) ( ) 

K  1.06   

 K1  
2  1.06 

4,798 
 ( 4,620) 

( 178) 

4,798 
 ( 4,620) 

( 178) 
R  87.56   

 R1  87.56 18,900 17,600 
Z  11.38   

 Z1 1.2  11.38 110 113 
 

 

P H31.4 = 917.50

×
1.06
100

×
4,798
4,798

×
1.06
1.06

+
87.56
100

×
17,600
18,900

×
87.56
87.56

+
11.38
100

×
113
110

×
11.38
11.38

+
100 1.06 87.56 11.38

100
= 865.0898138 … . /  

 

 

=    

 = 259.0972948 … 9.7255000 … 249.3717948 … 249.3( ) 

= P ×
K1r
100

×
K1t T

K1t
×

T
K1t T

= 917.50 ×
1.06
100

×
4,620 178

4,798
×

1000 39
0 39

= 259.0972948 … 

= P ×
K1r
100

×
K1t T

K1t
= 917.50 ×

1.06
100

×
4,620 178

4,798
= 9.7255000 … 

 
1,000 1,000 4

2 3  
 

K1t´  K1  
K1t´´  K1  
K1t´´´ K1   
T  K1   
T´  K1  
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 2    
4m 10m  

1,693.2  
 

 H31.4
 

 
 

  (%) (H30.4)( ) (H31.4) ( ) 
K  1.53   

 K1 
 

 12.0m  200kg 
2  

1.53 9,410 9,410 

R  93.50   
 R1  72.59 27,300 25,000 
 R2  20.19 22,800 21,000 

Z  4.97   
 Z1  2.85 345 345 
 Z2 1.2  2.12 110 113 

 

 

P H31.4 = 1,693.2

×
1.53
100

×
9,410
9,410

×
1.53
1.53

+
72.59
100

×
25,000
27,300

+
20.19
100

×
21,000
22,800

×
93.50

72.59 + 20.19

+
2.85
100

×
345
345

+
2.12
100

×
113
110

×
4.97

2.85 + 2.12
+

100 1.53 93.50 4.97
100

 

= 1,562.6272077 … , /  

 

 

=  

= 196.2337688 … 25.9059600 … 170.3278088 … 170.3( ) 

= P ×
K1r
100

×
K1t
K1t

×
K1t
K1t

= 1,693.2 ×
1.53
100

×
9,410
9,410

×
2,530
334

= 196.2337688 … 

= P ×
K1r
100

×
K1t
K1t

= 1,693.2 ×
1.53
100

×
9,410
9,410

= 25.9059600 … 

1,000 1,000 4
2 3  

 
K1t´  K1  
K1t´´  K1  
K1t´´´ K1   
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24-12-25(20) 0.08t/m3 0.10t/m3  
 

 
49,468  

 
   

(%) 
(H29.4) 
( ) 

(HH3300..44)  
( ) 

 
(%) 

K  2.45   2.33 

 

K1  
90~110m3/h 1.34 51,800 51,800 1.28 

K2  126MJ/h 30,100kcal/h  0.34 747 747 0.32 

K3  
50/60Hz 2.7/3kVA 0.22 416 416 0.21 

R  42.27   41.31 

 

R1  15.18 19,700 20,200 14.86 
R2  9.94 24,700 25,100 9.64 
R3  3.45 23,300 24,200 3.42 
R4  0.95 22,600 23,200 0.93 

Z  42.61   44.27 

 

Z1  24-12-25(20)  W/C 55% ( ) 29.67 13,700 13,900 28.73 
Z2  SD345 D25 11.09 56,500 72,000 13.49 
Z3     1.29 62.2 74 1.47 
Z4 1.2  0.48 101 110 0.50 

S  12.67 66,500 66,500 12.09 
 

 
 

 
 

 
 

 
 

 
 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































