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D=2AB/ (A+B), A, B o
4.2.1.2 , , ,
s 4.2.1.1
4.2.1.3
4.2.2
4.2.2.1 , 80 mm , 50 mm.,
C 1 2. 3) s
40 mm,
N ey s
4T i S
N, /fz"4
¥ i
50
50 ——J \’\Jéﬁ"
1 2 3
( : mm) ( . mm) ( . mm)
4.2.2.2 C 4,
4
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1.2~1.3 m,
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4.2.4
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a)

4.2.1.1

b)



GB/T 16157 —1996

c) 0.3 m, . 4.2.1.1
d) . 1, 20
s M
<0.3 1
0.3~0.6 1~2 1~2 2~8
0.6~1.0 2~3 1~2 4~12
1.0~2.0 3~4 1~2 6~16
2.0~4.0 4~5 1~2 8§~20
>4.0 5 1~2 10~20
e) 9, 2 25 mm
25 mm,
0. 067D
0. 833D
9
2 D )
1 2 3 4 5
1 0.146 0.067 0. 044 0.033 0.026
2 0. 854 0. 250 0.146 0.105 0. 082
3 0. 750 0.296 0.194 0.146
4 0.933 0. 704 0.323 0.226
5 0. 854 0. 677 0. 342
6 0. 956 0. 806 0. 658
7 0. 895 0.774
8 0.967 0. 854
9 0.918
10 0.974
4.2.4.72
a) 1) o 3
20
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(m*)

(m)

<0.1
0.1~0.5
0.5~1.0
1.0~4.0

4.0~9.0

>9.0

<0. 32

<0. 50
<0.67
<0.75
<1.0

6~9
9~16

<20

4. 2.

5.1

5.1.

5.1.

5.1.

5.2

5.2.

5.2.
5.2.

5.2.

b)

4.2.1

a)
b)

a)
b)

4.2.1

N

2.2

a)
b)

c)
d)
e)
D

g)

O-1m27

4.2.4 s

4.2.4 s

5L,
100 ml.,

4.2.1.1

o

10

~

(4 10 mm X1 mm)

2.5%

40 L/min

4%,
2.5%,

o

4.2.1.1

2C,
0.8 L,

2C,

b

1 500 mm,

b

8.3.3. 1,

ol
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h)

5.2.2.3
a)
b)
c)

(
6.7 kPa,

0. 2 kPa,

5.2.2.4

1 L/min
> ’ ’ b
0.6 L/min,
6.7 kPa, , 0.5min
s U 1 min
25 L/min s
10 mL .
Q/r9 Iy P,

_ 461.8 (273+t) G,+P,V,
461.8 (273+¢t) G,+ (B,+P.) V,

Xow

X 100 esesesesssecesscsssssssnnns

(D
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: X 2
B,—— , Paj;
G,— s g3
P— , Pa;

), Pa;
Q. — , L/min;
t—— , min;
L , Cs
Vi— (V. ~Q' . Xt), L,

5.2.3.2
11,

a) : 9.3.1,

b) : 1.5%, 1C,

c) . . 5.2.2.2e~g,
5.2.3.3

a) , .

b) ) . , A

c) , , i
15 L/min .

d) . , o

e) .

5.2.3.4

P,,—0.000 67 (t.—t,) (B,+D)
B, 4P,

Xw= X100 seveerreecrenecnecciccaccnnee (2)

: Xow— L%
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Py— ty ( s ), Pa;
Ly » Cj
te—— , C
P,— , Pa;
B,—— , Pa;
P.— , Pa,
5.2.4
5.2.4.1
5.2.4.2
12,
a) : 9.3.1,
b) U C 13
c)
d)
1—
6
.=
|
2|
|
N
13 U 14
e) : 2.5%, 0~1.5 L/min,
D) : 2 1./min s
g) : 1 mg,
5.2.4.3
U )
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5.2.4.4
a) 12
b) )
13 kPa
0. 15 kPa,
c)
d) ,

e)
D ) )
g)

5.2.4.5

1 L/min
10 mg,

s 1 min

1. 24G,,

t—— , min;

t,—— vC;
P— , Pa;

Bav 9 Pao
1.24— L lg
5.3 CO, CO,, O,

5.3.1

4.2.1  4.2.4
5.3.2
5.3.2.1

5.3.2.2
a) $#6 mm
b)
c)

d) ¢ 15,

273 B,+P, |

SCTO0 weeennnesnssenoreneesnaaennes (3)
X +1. 246G,

Y\ 2734+,

, L/min;

101 300
’%§

g

Ve (Q':X1)s L;

> Lo
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6. 7.8
9, 10, 11, 12— 3 13, 14, 15, 16— 3 17— 3 18—
19— 3 20— 3 21—

5.3.2.3
a) : o
b) . 75.0g
o) : 20.0 g
110. 0 mL . 15
11, o
d) : 250.0 g ; 750. 0 mL )
1 000 mL. s 200.0 g
105. 0 mL 45. 0 mL , , 14
e) ;5% 500 mL,
13, 21 .
5.3.2.4
a) . ( ) ( ) o
b) )
c) s
500 mL , o
5.3.2.5
a)
(a) 5. 6. 7. 8 ,

150. 0 mL ,
40. 0 mL

-
-

1 mL

(b) 3, ,

) 2~3 min o
b)

(a) 1,
, 100 mL. 3 s

50 mL ’

10

-
ol
l

s

16

150. 0 mL.

3,
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(b 3 s 100 ml., “0”
, 3, 2 min , ,
“» .
c)
CO;, O,, CO,
(a) s 8 s 4~5 s 16
) 8, , o ,
8, s 2~3 8, 0 )
. . CO, a.
(b) 15, 14, 13 \ o
(a), b ¢,
(c) ) , 3 ) 3
5.3.2.6
: Xco,= (100—a) %
: Xo,= a—0%
: Xco= b—)%
: Xy, =
s as b, ¢ CO,. 0,, CO (mL); “100”
(mL),
5.4
P, 7.5.2,
6
6-1
6-1.1 . .
M, (B.+PJ)
"3z @13t n W
2O . kg/m’;
M,—— , kg/kmol;
B,— , Pa;
P,— , Pa;
L —— » Co
. 01 300
0319 22 4>;7131 300 | k.
6-1.2
M, 1
0 =55 1551 L Mo, Xo,+McoXco+Meo,Xco, My Xx,] (A1—=Xo) +MpoXoJoeeoes (5)
t o » kg/m?;
M, —— , kg/kmol;
M()Z\ Mco. Mmz\ MNZ\ MHZ()i R N R , kg/kmol;
X()Z\ XC()\ XC()Z‘ X\Izv N N N 7%;

11
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6-2-1

6-2-3

7.1

[.2

(10)
/-3

a)

12

M.

M= Xo,Mo,+XcoMco+XcoMco,Xn, My, +++reeeeeesesssneessaneennn.

M,

Ms: (X<>2M<)2+X(‘()Mt;()+Xnt(>2M(‘()2+XN2MN2) (17Xsw) +X.~WM112()"""“""

4. 2.1 4. 2.4

favtubn o

Ve
(6)

., 273 BAP
0= 57351, 101 300
’ kg/mg;

X; M, D)

, kg/kmol;
’ UO;

, kg/kmol,

8

D

*I l“o, 5D

16

16 o 90°

- (6)

P

(8

= (9
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1 mm

0. 99,

b) S

17

c)
2 Pa,

d U

e)
7.4
7-4.
7-4.
7. 4.

w N —

7-4.4

7.5

7-5.1
a)
b)
c)

d)

e)
7-5.2

0.99+0.01, s
N 17,
S : K, 0.84=0.01,
o N 0.01,
a
i: y — PAB
y R —— 2
C:q:[f 1.05D<P<1.50D
Par=Ps
£ D
A®B
17 S
) 2%9
: U
0.1 kPa,
o ( )
¢ 18
. S ,
, s 10°,
¢ 18

S

)

10 Pa,

13
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a)

b) S

c)

7.5.3
7.5.4

a)

b)

10 m,
7.6
7.6.1
7-6-1.1

(12

14

an

5 A 4 5
2
I, ) 1
= = —
2 >
4
3 2— ; 3—S 3 4—U ; 5—
18
U . S
U s
110 Pa,
V, (10)
~ ap, (273410 P.
V=K, ot =128 9K 5 (10)
s 35~55C 97~103 kPa
V.=0. 076K, V27341, « N/ Py seeeereeensieeinienniiiiniennnnnenns (11)
(t=20C, B,+P.,=101 300 Pa), V.
Vo=1.20K, A/ Py +eererrrenssnenninnuiinnnnnininns (12)
’ m/s;
, m/s;
, Pa;
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¢ Poy—

V. (15)

7.6.2
7.6-2.1

X
7-6-2-3

8-2.1

V. Vs (13)

>V
Y7 _ i=1 _ 273+l\ i=1 cesccsscs st cscsenssnnne
VV——77—4J2&9KP M. (B.+P) n

, Pa;

, 35~55C ,
V., (14)

97~103 kPa

V.=0.076K, \/ 2731, *‘?

(t=20C, B.,+P,=101 300 Pa),

V.,=1.29K, /:1#

Q. (16)

Q. =3 600 F oV, eeeeeereetsttsteittiiisiiciiiiiaianoe

, m/s,
Q. an

LBl 273
101 300 273+,

’ ma/h§

e
. (18)

Q.=23 600 ¢ F o T, seeeeeverncructucetneineciecieieeieienn

’ md/ho

, 4.2.1  4.2.4 0

(17Xsw) T

13

QLY

(15

(16)

an

(18
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( 10% )
( )
8.2.2
8.2.3
8.2.4
8.3 ( )
8-3.1
8.3.2 a9
B, 4P\ Mg (2734¢) 7"
;o 2, _
Q',=0. 000 47d VS(‘273+L)[ B } (1—X.) (19)
: Q,— , L/min;
d—— » mm;
Vsi ’ m/S;
B.— , Pa;
P— , Pa;
P.— , Paj;
[ ] (\;
My—— , kg/kmol;
Xew— » %
, Q, (20)
, | B,+ P, DV
Q. =0.002 5d° » V( 27‘:;’;2) Fémj}f )] (1—X.,) weevenrrnsnnsnanaanas (20)
8.3.3
19,
( )
8.3.3.1 .
a) o . . . . C 200,

16
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b)

8.3.3.2

l* H 2* H 3— H /17 H 57 3
6— 3 7T 3 8
20
( s .
1 2 316 10 4 5 6 789
- N
== NN
3 =~ \
g J
100 ~3 180 14
1— 2— 3 3— 54— 35— ’
6 5 7 ;8 509 ;5 10
21
. 45°, d,
C 22, 0.2 mm,

17
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+0.1 mm, 5 mm,
_.| dy ‘__.1 d.l._
<45°—"| d |-
22
8.3.3.3
a) ° ’
99.9%, 2 mg,
b) o °
0.5 pum 99% .
20 LL/min 4 kPa,
8.3.3.4 o .
a) . .
100 mL., .
b) o 0.8 L,
C) ° 25%9
d . 49,
6) o 2'5%9
) . 2.5%,
8.-3.3.5 . 5.2.2.2 b,
8.3.3.6 . 40 L/min
8.3.3.7 . 0.1 mg,
8.3.3.8 .
8.3.4
a) ° ’
’ 0.1 mg )
, s 400 C
b) s
C) ’ ’
Co
8.3.5
a) ’ )
b) s 5.2.2.3

18

b
~ab~a -
32mm 25 mm o 0.5 pm
500 C o
$28 mm ( ) X100 mm,

2 mg, 1 000C
150 mm, R
—10~60C,

0.5 kPa,
1 L/min,
105~110C 1h,
0.5 mg, 400 C
1h,
Co

o

2C,

1.54+0. 3 mm,

5.2.2.3
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C) ’
d) ,

e) .

) N

am (20)

Vie
h)

Ve ,

D ,

m) )

n)

8-3-6
105 C

8.4
8-4.1

8.4.2

23,
8-4.2.1 .

24,
8.3.3.3 7.3b  5.1.2,

1h,

, (
Vs
’ 20%9 ’
’ ’ O.lmg
(
S N ,
N 8.3.3. 1~

19
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>50mm

8. 4.
8. 4.

8. 4.
8. 4.
8. 4.

2.2
2.3

2.4

a)
b)
c)
d)
e)

D
),

10,

20

g)

8.3.3. 4,

> 20mm

>75mm

907,

600~800 mL)

8.3.3.6~8.3.3.7,

90°
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h) Xaws P, Py, L d (19
20 , Qo
1) Vi
) 90°, S o ,
. Qs o
10% .
k) N , ,

D , o P Lo,
Q/rZ’ Q/(Z? o ’

m) ) o o Vi
n) N o

8.5

8.5.1

8-5.2
N N ¢ 25,

. 3 kPa , S 2%,
b) ’ S ° 7. 3c ’

c) o )

d) 0 2.5%.

e) . 8.3.3.6~8.3.3.7,
8.5.3

s 8.3.3.4 o

21
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8-6
8. 6.

8. 6.

a)

b)

c)

d)
e)

D

1

2

a)

b)

c)

26),

8.3.3-4,

22

d)

2— ;5 3—
5 7T— ; 8—
26
27,
+5%.,
2 Pa,

8.3.3.6~8.3.3.7,
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; 10

27

8.6-3

a)

b)

c)

5.2.2. 3c,

d)

7.7. 4,

9-1

1

4. 2.

9-1.1

9-1.2

9.2

9.2.1

;5 10—

28

23
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o

9.2.1.1

9.2.1.2

a)

28,

b)
29

30,

31

24
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9.2.1.3

9.2.2
9.2.2.1

9.2.2.2
9.3
9.3.1

a)a

b) b

c)c

9.3.1.1
a)
b)
c)

9.3.1.2

9-3.1.3

800 mm,

9.3.1.4

32,

(a)

32

6 mm,

ol
o

31,
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>120
>140
>120
>120
>120
>120
>120
>120
>120
>120
>120

20~30

160 C

16

1, 2,
1, 2,

2, 3,
2, 3,
1, 2,
2, 3,
1, 2,
2, 3,
2, 3,
1, 2,
1, 2,
1, 2,
1, 2,
1, 2,
1, 2,

3
3

4,5,6,7,8
4, 5, 8

9, 10

10

9, 10
9, 10

10

O © © © © © © O O

9.3.2

26
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9.3.3

9.3.3.1
a)

b)
c)

d)

e) ’

9.3.4

(a)

1

$40

140 ——|

6 mm,

2 3
5— 3 6— 7T
33
34
T

l_ $30
S 8 T
o~

$14
8—— fr—
(b)
34

$50 =) N
m‘ Il
b .3

(c)

27
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a) o , 0.5 L/min 540.7 kPa,
b) o 34
c) ,
d)
9.3.5
a) , N N
b) ) ) )
c) ) s

9-3.6
a) ° ’ ° 200 mL,

b) o s
2.5%, —10~60C, 2C,
c) . , 4%,
d . , , 0~1.5 L./min,
, , 2.5%,
e) o , 2.5%,
D o s +10%
9.3.7

9-3.8

(a) (b)
39
9-3.9
, 100 200 mL, 1 mlL, 35,

9.3.10

a) o ’

b) . ,

C) ’ N ’

28
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9.4

9. 4.
9. 4.

9.4.

9. 4.

9.4.

d

e)

1.1
a)
b)
c)

d)
e)
1.2
a)
b)

c)
4
e)
D

g)

h)

1.3
a)
b)

c)
1.4
a)
b)

c)

+10%.

d)
e)
D

; 80%~95% 50%~60% .,
0.25%,
, s 20~40 mm,

b b b b
28 N N s
b >3%’

28
1) 0 13 kPa,
1 min 0.15 kPa,
’ 5 min,
’ 10 mino

29
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9.4.1.
9.4.1.
9.4.1.
9.4.2
9.4.2.1

@® , , 1. 33 kPa,
2. 66 kPa. .
@ ’ b 1/4: ’

c) 100 mL , , , 5 mol/L
3 mol/L o

d) ,

e) 29 30 ,

D ) , ,
13 kPa . . 1 min 0. 15 kPa,
9.4.2.2

a) , 1 L/min 5 min,

b) b b b

c) s
9.4.3
9.4.3.1
a) 9.4.1.1,
b) , )
c)
@ ;
) ;

@
d)
D . 6 mm, , )

@ .
e)
® .

D)

30

1h



GB/T 16157 —1996

0cC

10

10-1
10-1-1

: VndA

10.2

H V] . VZA
la——

Py——

10.3

H V{i

Li—— , Cs

P[V
10.4

s 9.4.1.3,

b

o1, | Bl
Vnd*O- 27Qr ]\43(l (273+tr) t

, L;
, L/min;
, kg/kmol;
’ PH;
’ C;
’ mino
B.+P
— [ ! a T .
V.a=0.05Q', YR ¢
B,+P
Vnd:K <VZ_V1) 273 ‘._’_ d
, L
, Cs
’ Pa;
’ 24)
_ 273 B,—P,,
V=V o314, " 101 300
, L
] Pao
’ (25)

2D

30~60 min

o

@2

(23

273+td . 101 SOO sescsssessss s sss s ssssss s ne

- 2D

- (22

- (23)

S CXY)

31
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. . 273 ’Pf_va_P/_Piz"
V= (V,=V0) 101 300\ 273+« 27344 (25)

: Viy— » L
Vi— . L
Pi— , , Pa;
Py - Cs
P— , Pa;
ti— P, » Cs

Po— . Pa,

108 sessesvtecrensessiterrensessssnissensansessasese (26)

m s g3
Vndi ’ L o
11.1.2 (27)

[ NN ¢V

11.1.3 ; (28)
o GV A CL Vo Fyee e+ CLVLE, e,
VlFl +V2F2‘” +VnFn

o . mg/m’;

- (28

~/ ~ 1 3
- 19 C 29 «eC n ’ mg/m 5
Vi, VeV, s m/s;
~ ~ ~ 2
['19 I’z"' n s M7,

11.1.4 , , (29)
o GOt H Ol e
bt b,
Yal

> — , mg/m’;

- (29

'y, Oy, O Lys Lyt s mg/ms;

all

Lyy Lo*ol,— 1 C/za "'Cl,, ) mino
11.2
11.2.1 (30)

Cc=C"-

2| R

N 10

: C— a » mg/m’;

32
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' , mg/m%;

__ 21 .
01—217X02 3D
J— 21 .
e Ko 05Xy (32)
100— (X()QTLX(:()ZJFX(‘())
:on\ X“)z‘ Xeo—
11.4
(33)
G=C" +» QX105 «eeeerrerseiniuiiiieiieiiicineineiiiianees (33)
: G— ’ kg/h,
anA ) ms/hv 7- 6- 2~2 (17)0
12
121
12.2 .
12. 2.1
400 C
12.2.2 S
12.2.3 o 0.2 Pa
12-2.4 . .
12-2.5 , U 0.5%
12-2-6
20C o 5
12.2.6.1
’ ’ U b b
’ 15 min ’ N ’
. s (34) (35)
20C, 101 300 Pa Q. Q. Q. Q. K,
- | B.+P.
Q..=0. 054Q. 27341, (34)
! fr— = / [35\ $00 000 000 000 PP RN RNNLNNLRRLIRSIIE RIS RIOILEORONN SPOS
Qrs*()' OO4Qr 273+tr (35)
I<ri7QCS * (36)

33
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Q.— , L/min;
Q’ri . L/min;
Qus» Qv 20C, 101 300 Pa , L/min;

K, == L N 1)

* U b b o
(38)

o _K,-V, 293 B, 4+P,—P,,
Ty 2731, 101 300

Q. (35)
(39)

- (38

QWS D N N N N N R N N RN
Q.

: Qus—— 20C, 101 300 Pa , L/min;
Ve— I3 , L

Kri: * (39)

t—— , min;

P,—— ’ Pa;
Py.—— Ly » Paj

K,— ;
K.,—— o
12.2.6.3

’ U b s o
(40)

QZS -

V, 293 B,—P,
7 (40)

* 273_’_25‘ . 101 SOO eeseecssssss csesec s s sss css sse see o0
Q' (35)
(41

s
Ki=g (41)

rs

34
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m

12.2.8

12.2.9
12.2.10

o

20C, 101 300 Pa

~ ’ L;
, min;
1) C;
t, , Pa;
( ) )
K K (42)
o Koo Vi 2734t BAP P
¢ Va 273+t, (B.+Py)
ZKdz
Kd: i=1
n
’ L;
’ 14;
D Pa?
’ Pa;
D Pa?
s Pa?
] C;
’ (‘;
0. 05 mm

, L/min;

(43)

o

- (42)

- (43



