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1

 

1.1

 

1.

A-1  

 

A-1

Qdp 

l
a

/m2

A’ 
---------------------- 

A
k

60 
 100~120 8 0.2 /m2 

55~57 

 100~120 8  0.2 /m2  

1000  

500   
250  

10 

 
8 l

120 l
160 l 

3.5 45~48 

 10 2    

 30 5   53~55 

 10 3  1 1.5  

 3 8  1.0 /m2 55~60 

 100 l
 100 7 

 160 l
0.16 /m2 

 30 5  1.0 /m2 

 

 160~200 8~10 0.16 /m2 50~53 

 250 8~10 0.16 /m2 42~45 

 160~250 8~10 0.16 /m2 45~50 

 120 8 0.2 /m2 

 250~300 10  0.17 /m2 

 

 40~50 5~6  0.25~0.14 /m2 58~60 

80 
 

100 
6  0.1 /m2 

 100~200 8  0.06 /m2 

 25 6 0.4 /m2 
60~140 

 
( 80 100) 

8  0.3 /m2

0.1 /m2

 

 

2. (Qh) (Qm)

(Qp)

Qm Qp  

Qd  = A k a Qdp  
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Qh  = Qd/T 

Qm = (1.5~2) Qh 

Qp  = (3~4) Qh/60 

Qdp 1 1 (l) A-1  

A ( ) 

k (%) 

a ( / ) 

Qh (l/h) 

Qm (l/h) 

Qp (l/min) 

Qd 1 (l/d) A-1  

T 1 (h/d) A-1  

3. Qf (l/d) 

Qf   = (15.6) RT T 

15.6 780×0.02=15.6 A-2  

RT (USRT) 

T (h/d) 

( ) (l/h RT ) (%) (kcal/h) 
 

 
5 780 2 3,900 

 

1.2

 

1. ( ) 1 1/2

 

Q V da 2

1  

Va (m3) 

Qd 1 (m3/d) 

 

2. ( ) A-1
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  Vh =(Qp-Qpu) Tp+Qpu Tpr 
 

Vh (l) 

Qp (l/min) 

Qpu (l/min)  

Tp (min) 30min 

Tpr (min) 10~15min 

 
3.

1  

 

4. H(m)

2g
VHHH

2

21

 

H1 (m) 

H2 (foot valve)

(m) 

2g
V

2

(m)( ) 

5. (pump output) Lw (KW) 
 

6120

HQ

60102

HQ
Lw
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(kg/ m3) 

Q (m3/min) 

H (m) 

6. ( p BKW) 
 

BKW p Ls
6120

HQ

Ls  

7. Ls 

 

p

w
s

LL  

p (KW) 

 

8. Lm (KW) 
 

ptP

w

tt

s
m 6120

HQLLL  

t ( 1) 

( 1.1~1.2 1.2~1.25) 

1.3

 

1.

A-11  

2. “ ”

“ ”   

3. “ ”

 

4.  

1  
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a.  

 

   

          H  h+h1+h2  

H = A-2 m  

h = m  

h1 = A-2 m  

h2 = mAq A-3  
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b.  
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2  

3  

 

a. H(mAq) 

           H  h+h1+h2 

h (m) 
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h1 A-3 (m) 

h2 (mAq) 

 

b. (mmAq/m) 

 R = 1000 h / (L+L’+ ' ) 

   = 1000 h L(1+k)+ ' )  
L (m) 

L’ (m) 

' (m) 

k ( 0.7) 

m

mm
10   0.5~1.0  0.5 

13 3 1.5 0.5~1.0 3.0~4.0 0.5~1.0 

20 8 2.0 0.5~1.0 8.0~11.0 0.5~1.0 

25 8 3.0 0.5~1.0 12.0~15.0 0.5~1.0 

30   1.0 19.0~24.0 1.0 

40   1.0 20.0~26.0 1.0 

50   1.0 25.0~36.0 1.0 
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4  

  10 6 

  5 3 

  5  

  3  

  2 1 

  1 0.5 

  3  

  3  

   3 

  4 2 

  3  

  5  

   3 

  2  

  4 2 

  4 3 

  4 2 

  4 2 

   8 

   6 

  2 1 

  2  

  5  

1 3/4  
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mm

 25 

 13 

 20 

 13 

 13 

 13 

13mm  13 

20mm  20 

 13 

 13~20 

 20 

 13~20 
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5  
 

PVC

 15 20 25 32 

15 1    

20 2.5 1   

25 5.2 2.1 1  

32 11.1 4.4 2.1 1 

40 17.2 6.8 3.3 1.5 

50 33.7 13.4 6.4 3.0 

65 67.3 26.8 12.8 6.1 

  PVC

 13 16 20 25 30 

13 1     

16 1.7 1    

20 3.1 1.8 1   

25 5.6 3.2 1.8 1  

30 9.8 5.7 3.2 1.8 1 

40 19.2 11.1 6.2 3.4 2.0 

50 36.4 21.1 11.7 6.5 3.7 

65 74.6 43.2 24.0 13.4 7.6 

M

 1/2 3/4 1 1 1/4 

1/2- 1    

3/4 2.5 1   

1 5.1 2.0 1  

1 1/4 8.6 3.4 1.7 1 

1 1/2 13.4 5.3 2.6 1.6 

2 27.6 10.9 5.4 3.2 

2 1/2 48.7 19.2 9.6 5.7 
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 15 20 25 32 

15 1    

20 2.2 1   

25 4.1 1.9 1  

32 8.1 3.7 2.0 1 

40 12.1 5.6 2.9 1.5 

50 22.8 10.6 5.5 2.8 

65 44.0 20.3 10.7 5.4 

        

 
1 2 4 8 12 16 24 32 40 50 70 100

 

100 50 50 40 30 27 23 19 17 15 12 10

 100 100 70 55 48 45 42 40 39 38 35 33
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7  

m

mm
90° 45° 90°

T
( )

90°
T
( ) ( ) (

)
15 0.6 0.36 0.9 0.18 0.12 4.35 2.4 1.2  

20 0.75 0.45 1.2 0.24 0.15 6.0 3.6 1.6  

25 0.9 0.54 1.5 0.27 0.18 7.5 4.5 2.0  

32 1.2 0.72 1.8 0.36 0.24 10.5 5.4 2.5  

40 1.5 0.9 2.1 0.45 0.3 13.5 6.6 3.1 4.2 

50 2.1 1.2 3.0 0.6 0.39 16.5 8.4 4.0 3.8 

65 2.4 1.5 3.6 0.75 0.48 19.5 10.2 4.6 3.8 

75 3.0 1.8 4.5 0.90 0.63 24.0 12.0 5.7 4.0 

100 4.2 2.4 6.3 1.20 0.81 37.5 16.5 7.6 2.0 

125 5.1 3.0 7.5 1.50 0.99 42.0 21.0 10.0 2.0 

150 6.0 3.6 9.0 1.80 1.20 49.5 24.0 12.0 2.0 

200 6.5 3.7 14.0 4.0 1.40 70.0 33.0 15.0 2.8 

250 8.0 4.2 20.0 5.0 1.70 90.0 43.0 19.0 1.7 

  PVC m

90°
elbow

90°
bend 45°

T

socket
13 0.5 - - - 

16 0.5 - - - 

20 0.5 - - - 

25 0.5 - - - 

30 0.8 - - 1.0 

40 0.8 - - 1.0 

50 1.2 - - 1.5 

75 - 1.5 0.8 2.0 

100 - 2.0 1.0 3.0 

125 - 3.0 1.5 5.0 
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PVC m

90°
elbow

90°
bend 45°

T

socket
13 0.5 - - - 

16 0.5 - - - 

20 0.5 - - - 

25 0.5 - - - 

30 0.8 - - 1.0 

40 0.8 - - 1.0 

50 1.2 - - 1.5 

75 - 1.5 0.8 2.0 

100 - 2.0 1.0 3.0 

125 - 3.0 1.5 5.0 

 

m

90°  45°  T

10 0.2 0.2 0.2 

15 0.2 0.2 0.2 

20 0.3 0.2 0.2 

25 0.3 0.3 0.2 

32 0.6 0.3 0.2 

40 0.6 0.6 0.3 

50 0.6 0.6 0.3 

65 0.6 - - 

80 0.9 - - 
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2.1

 

1. A-16 A-17  

 

60  60  45  

 

 50~55 

 42~45 
 

 40~42 

 43 

 40~42 

 43 

(Shaving)  46~52 

 45 

 45(60)  

 70~80 

 60 

 33~37(38~49)  

 49~52(60) 

 21~27 

 24~30 

 

2.

 

3. 60  

4. A-18  
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5.

 

6. 60  

7.  

1  

Qd=N qd 

Qhm=Qd qh 

Qd  (l/d) (= ) 

Qhm  ( /h) 

N  ( ) 

qd  (l/h ) 

qh 1  

 

( /h )

1
1 1

qd qh h v r 

 

 

 

 

 (3 /1 ) 

 (1 /1 ) 

75~150 

7.5~11.5 

20 

1/7 

1/5 

1/3 

 

1/10 

1/5 

4 

2 

1 

 

8 

2 

1/5 

1/5 

2/5 

1/10 

1/5 

2/5 

1/7 

1/6 

1/8 

1/10 

1/10 

1/6 

1 60  
2 

 
3 60l 150l  

 

 

2 Qhm (l/h) 

Qhm= (q n ) k1

q  (l/ ) 

n  ( /h) 

 ( ) 

k1  
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( )

     0.25 0.3 0.4 

(60 )

     
( / )  ( /h) 

q n( /h
) 

               

 

 

 

 

 

 

 

 

7.5 

5 

100 

50 

15 

10 

15 

15 

1 

2~8 

1~3 

1~6 

3~5 

2~4 

4~6 

3~5 

7.5 

10~40 

100~300 

50~300 

45~75 

20~40 

60~90 

45~75 

 

 

 

 

( )

 

 

 

8. Vs ( )  

Vs=k2 Qhm 

Vs= v Qd 

k2 ( =0.6 =0.7

=1.0 =1.25 =2.0) 

Qhm ( /h) 

v 1  
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2.2

 

1.

 

2.   H ( kcal/h) 

H=Q(ta-to) k1 

Q  ( /h) 

ta  ( ) (to+25 ) 

to  ( ) 

k1  ( 1) 

3.   Q ( ) 

k2

qN
Q  

N  ( ) 

q  ( / ) ( 0.2~0.3 0.1~0.2) 

k2  (0.7) 

 

2.3

 

1.  

1

5% 10  

2

1/3~1/6  

3  

4 ( )

TE-200 ball 

tap  

5  

 

 

 

kg  
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kg  

 

kg  

1.5~2.5  

 

 

    

0 

4 

5 

10 

15 

20 

25 

30 

35 

40 

45 

0.99988 

1.00000 

0.99999 

0.99974 

0.99915 

0.99836 

0.99711 

0.99572 

0.99421 

0.99235 

0.99029 

1.000117 

1.000000 

1.000008 

1.000264 

1.000852 

1.001741 

1.002897 

1.00430 

1.00582 

1.00771 

1.00981 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

0.98818 

0.98587 

0.98336 

0.98077 

0.97787 

0.97492 

0.97190 

0.96879 

0.96552 

0.96216 

0.95867 

1.01196 

1.01434 

1.01692 

1.01961 

1.02263 

1.02572 

1.02891 

1.03222 

1.03571 

1.03933 

1.04312 

 

2.  

1  

2 1~2 A-22  
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1)-(Hh

1

2
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3

3.1

1.

“ ”  

2. A-27  

3. A-28~ A-31  

4. : 
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 75 75 4 

` 75 75 8 

 

 75 75 6 

  40 40 4 

 stall stall 50 50 4 

  50 50 8 

     

 2  50 50 0.6m 2 

 3~4  65 65  

 5~6  75 75  
4  30 30 1 1 

  30 30 1 1 

  30 30 1 
6  25 30 0.5 

 30 30 1 

 30 30 2 

 30 30 1 1 

 30 30 0.5 

 30 30 0.5 
4  40 40 2 

  50 50 3 

 50 50 2 

 30 30 1 

65 65 2.5 5 

75 75 3 
5 40 40 2 
5 40 40 3 

 40 40 4 

 75~100 75~100 8 

  40 40 2 

  30 30 1.5 

 30 30 0.5 

 40 40 1.5 

40 40 2  5 

50 50 4 

  40 40 2 

 - 50 50 4 

  40 40 1.5 

  40 40 2 

  50 50 4 

    4 

  50 50 3 

  40 40 2 

  50 50 4 

40 40 0.5 2 

50 50 1 

75 75 2  

    

[ ejector

3 /min] 7 

  2 

  40 40 2 

  50 50 4 
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30  1 

40 2 

50 3 

65 4 

75 5 

100 6 
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1/200 1/100 1/50 1/25 

50   21 26 

65   24 31 

75  20 3 27 3 36 3 

100  180 216 250 

125  390 480 575 

150  700 480 1,000 

200 1,400 1,600 1,920 2,300 

250 2,500 2,900 3,500 4,200 

300 3,900 4,600 5,600 6,700 

375 7,000 8,300 10,000 12,000 

3 4 4 3

1  
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2  

3 

4 
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4  
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