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9.

2.2
« » ( .1) 

, .
« »  –  .2) 

.
« » (  –  .3) 

. , , 
. :

- , , , ,
;

- ;
- .

, 
, , :

- ;
- ;
- ;
- ;
- .

 500 
4.

, , 
. 

 5  15  ( ), 
.

« » (  –  .4) 
, . :

- ;
- , ,

 ( );
- ;
- ;
- .

  « »
; 

. .
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 « »
.

 « »  –  .5)  
, , 

   Excel.
 « »  (  –  .6)

.
« »  –  .7) ,

  .
 « »  (  –  

.8) :

 « »  –  .9) 
.

 « »  –  .10)
. 

, , 
.

 « » (  –  .11) 
, 

 Excel.
 « »  –  .12) 

.
« » .

, ,
 « ».

 « » (  –  .13 .14) :
, ; 

 –  
; ,   , 

.
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2.3
4 

 WORD. 
 14 :  – 25 .,  –

10 .,  – 20 .,  – 20 .,  – 15 .

. 
. , 

. , , 
, 

.

.
.

2.4  Windows
1. , .
2.  Delphi  ( Fileà  New à Application)  

, .1  [6,7].
3. , 

, : ,
, .

4. ImageList
, 

. 
ActionList ImageList.

5. MainMenu – 
ImageList, , ActionList.

6. , 
ActionList ImageList.

7. , 
.   

,   
. , ,

Panel GroupBox,   Standard.
8.   

, 
ComboBox – . 

RadioGroup.
9.   .
10. .
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3
 [1]÷[5], 

 [3].

3.1

.  30 
 10 .  ( .). 

 2050  30 .
. , 

 270 . ,  – 240 . . 
52 – 94 , .

, , 
 (95%),  (  4%)  (

 1%).
, 

, , . 
. 

, 
.

, , , 
. 

.
: 

.

3.2
, 

. , 

, .
, 

:
• , 

, .
, , ;

• , 
 (

, ).
:
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•
;

• ;
• , 

;
• .

, 
, , , 

. , 
, 

.

3.3
, 

. 
, , , 

 ( , 
). : , ,

, , , 
. 

: , , ,
.

: – 
;

– 
 ( , ).

, 
. 

. D.1.

:  – ;  – , 
;  – . 

 XXI  2,6% , 
;  3,5% 

 90% [2]. , 
.

3.4
, , 

. 
.  " " ,  " ", 
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, ,
.

, 
. , , 

 " ".

, .
: 

, ,  N,      S.
- , 

. , .
, 

. .
- . 

, ,  3,5 , 
, . 

, , .
, , 

.  (S )  (FeS2) ,  (CaS 4, FeSO4
) - .

, , 
, 

 (NO ), , 
, .

- . , 
. , 

   (CO2, H2O), .

.  – 
.

, , 
 W. 

. 
, .

, :
• : , ,  S, 

S     S ,  FeS2;
• :   N      ;
• :   A      W.

:
C + H + O + N + S + A + W = 100%,    (3.1)

 C,  H, O, N, S 
, , , ,  A  W – .

, 2, 4, m n) 
(N2,  2, 2) ,    ( 2 ). 

.
. 

. 
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 (3.1).  ( ) 
:

CO + H2 + CH4 + ΣCmHn + CO2 + H2S + 2 + N2 +…= 100%,  (3.2)
.

, , ,
  . 

 D.2. 
, , 

 21  23,2%, 
 – 28,97.

3.5

, . – 
, ,

. – , 
. – , 

.  (3.1) , 
 « », « »  « » 

:
C  + + SP  +  N  +  +  + W = 100%;  (3 .3)

 +  + SC  + N  +  +   =  100%;   (3.4)
 +  + S  + N  +   =  100%;    (3 .5)

  ,  ,   – ,
.

, , 
. 

), , .
 (3 .3) , (3.4), (3.5)  1 

. 
 D.3.

, , 
: " " ( .)  " " .) – 

, :

100%NCOHCCH HCO ..
2

.
m

..
2

. =+…++Σ+++ 2n4 ;        (3.6)

00%.HNCOHCCH HCO .
2

..
2

.
m

..
2

. 12n4 =++…++Σ+++
(3.7)

 (3 .6) ,  (3.7)  1 3 .
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3.6
, 

. , 
. 

, .  – 
, 

, 
.

Q  – , 
 (1  1 3) .

, 
. 

 0° , 
, , 

.
.

( P
BQ ) 

,  1  ( )
 1 3 , , 

, .
, 

,  00 ,
, . 

PQ ), .

, PQ
, :

)WH9(25)SO(109H1030C339Q PPPPPPP
H +⋅⋅−−⋅−⋅+= ,(3.8)

.

,
:

+⋅+⋅+⋅+⋅+⋅= .
22

.
42

.
4

.
2

.P
H HC555HC590H358H108CO7,127Q

.
2

.
125

.
104

.
83

.
62 SH234HC1465H1185HC913HC636 ⋅+⋅+⋅+⋅+⋅+

3 (3.9)
.

, .
, 

  35,5 3.
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3.7

:
•  ( PQ ,        3 );
• , 

 (L, 3 3 3);
•  (V, 3 3 3) ;
•  ( ).

 ( ).
:

1)  (1  1 3

);
2) ,  0°

760 .;
3)  22,4 3;
4) , 

:  – 21%  79% .

76,3
21
79K == .     (3.10)

5)
:

) , 
;

) , 
.

, 
, . 

, , 
,   " ". ,

, ,
  L0, 

 V0.

. 
, ,

. 
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.  ( ) ,
,  Lα ( 3     3 3).

  (α):

0V
Vα=α .

, 
α = 1,05 ÷ 1,1; 

α = 1,1 ÷ 1,3; α = 1,2 ÷ 1,7.  
,    « » .

 ( ) , 
α,   Vα.

. 
. 

.
, 

,  D.4 . 
.

, 
. 

.

4

.  3.3):
C  + + SP  +  N  +  +  + W = 100%.

. 
, , 
 – . 

.

4.1  1
, 

2,  – 2 ,  –  S 2.
:

2222222 S;22; =+=+=+ .  (4.1)
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 12 
,  22,4 3. ,  1 

/867,1
12

4,22 3= .

,  1  (%) , 
:

/C867,101,0V 3PC
O2

⋅⋅= .

, ,   0,01 , 
.

 (4.1) , 
 4 ,  1 

   22,4/4 = 5,6 3 .
 (%) ,  1 ,

:

/6,501,0V 3P
O2

⋅⋅= .

,   (%)S  1 
:

/S7,001,0
32

4,2201,0V 3PS
O2

⋅⋅=⋅= .

, 
. 

,  1 , 
. , . 

 32   22,4 3,  1 :

/7,0
32

4,22 3= .

, ,  1 , :

/7,001,0V 3P
O2

⋅⋅= .

,  1 
, :

=−++= O
O

S
OO

C
OO 22222

VVVVV

/)O7,0S7,0H6,5C867,1(01,0 3PPPP ⋅−⋅+⋅+⋅⋅= . (4.2)
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4.2  1 
:

2O
..

0 V)K1(L ⋅+= 3/     (4.3)

    K = 3,76  ( . (3.10)).

..
0

.. LL ⋅α=α 3/ .    (4.4)
, , 

,  1 3 , d . 3.
, , 

.  18  22,4 3.

 1 /00124,0
100018

4,22 3=
⋅

. 

,    ,        1 , 
/Ld 3..

0
..0,00124 ⋅⋅ .

:
..

0
....

0 L)d00124,01(L ⋅⋅+= 3    (4.5)

:
..

0
.. LL ⋅α=α

3 .    (4.6)

4.3
  ,

, , , 
 ( )   

: 
α = 1 ,  – α>1.

α =  1
, 2, SO2, 2  N2.

,  1 
α = 1, :

2222 N
00000 VVVVV +++=   3 .  (4.7)

  (4.1):

2222222 S;22; =+=+=+

, , 
 12 2   22,4 3. 

,  1
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/867,1
12

4,22 3= .  1

2, , :

/C867,101,0V 3PCO
0

2 ⋅⋅= .    (4.8)

 S 2, , 
 1 :

/S7,001,0V 3PSO
0

2 ⋅⋅= .    (4.9)

:
1)   ;
2) , ;
3) .

O
H

2V
: 

 2   22,4 3. 
 1 , ,

:

/2,1101,02/4,2201,0V 3PO
H

2 ⋅⋅=⋅= .

 18 
 22,4 3.  1

:

/W244,101,018/4,2201,0V 3PO
W

2 ⋅⋅=⋅= .

, , 
..

0
..OH Ld00124,0V 2 ⋅⋅= 3 .

,  1 , :

=++= OO
W

O
H0

2222 VVVV

/Ld00124,0)W244,1H2,11(01,0 3..
0

..PP ⋅⋅+⋅+⋅⋅= . (4.10)

 ((%)N2)  
.

 (28 )  (22,4 3) 

: /8,0
28

4,22 3= . 

/N8,001,0V 3PN
N

2 ⋅⋅= .
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2

2

O

N

V
V

=K   :

2

2

O
N VKV ⋅= 3 .

, 3

/VKN8,001,0V 3
O

PN
0 2

2 ⋅+⋅⋅= .    (4.11)

 1 α=1
:

%100
V

VCO
0

CO
0

2

2

⋅= ; %100
V

VSO
0

SO
0

2

2

⋅= ;

     (4.12)

%100
V

VOH
0

OH
0

2

2

⋅= ; %100
V

VN
0

N
0

2

2

⋅= .

α>1
α = 1  .

α=1 ,
α>1    O2 ,    SO2      2
.   

:

/L)1(d00124,0VV 3..
0

..O
0

22 ⋅−α⋅⋅+=α ;  (4.13)

/V)1(KVV 3N
0

N
2

22 ⋅−α⋅+=α .    (4.14)

) ,  1 , 
:

/V)1(V 3
22

⋅−α= .     (4.15)

  α>1:

O
N

2

2222 VVVVVV ++++= ααααα   3 .  (4.16)
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α>1:

%100
V

VCO
2CO

2 ⋅=
α

α ; %100
V

VSO
2SO

2 ⋅=
α

α ;

%100
V

VOH
OH

2

2

⋅=
α

α ; %100
V
VN

2N

2 ⋅=
α

α ;

%100
V

V
2

2 ⋅=
α

.

5

. 
  ( ) . 

  d ..

. .  D.5
.

  , 
. ,   d . ( 3 ),

 0°
 760 . .,  ( )

:

%
d6,803

d100OH ..

..
..

2 +
⋅

=         (5.1)

%
d001244,01

d1244,0%100
d001244,01

d001244,0OH ..

..

..

..
..

2 ⋅+
⋅

=⋅
⋅+

⋅
= . (5.1 )

  :

%
100

OH100k
..

2−
= ,    (5.2)

:

%XkX ..C.. ⋅= .    (5.3)

(4.17)
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, 2 ,
 100%.

 (3.9) P
HQ .

5.1  1 3

 (3.7)
:

COHCCH HCO .
2

.
m

..
2

. ++Σ+++ n4

100%O HONSH .
2

.
2

..
2 =+…++++ 2 .

, 
, 

. 
:

22 2O2 =+ ,   225,0O =+ ;

22 222 =+ ,   5,0 222 =+ ;

2CO2 2224 +=+ ;

2
nmCO)

4
nm(C 222nm +=++ ;

OH223SH2 2222 +=+ ,   OH5,1SH 2222 +=+ .

, 
, 3 3. , 

α = 1,
:

+⋅++⋅⋅= 4
..

2
..

O CH2)CO(5,0[01,0V
2

]OSH5,1HC)
4
nm( ..

22
..

nm −⋅+Σ⋅++ , 3 3.  (5.4)

 (4.3)
, 

 ( α = 1):

2O
..

0 V)K1(L ⋅+= ,  3 3    (5.5)

  K = 3,76  ( . (3.10)),   (4.4) –  
 ( α > 1):

..
0

.. LL ⋅α=α ,  3 3.     (5.6)
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 (4.5) 
:

..
0

....
0 L)d00124,01(L ⋅⋅+= 3 3,   (5.7)

   –   (4.6):
..

0
.. LL ⋅α=α

3 3.    (5.8).

5.2
α =  1

  2,  S 2, 2 ,  N2.
:

)m(01,0V n0
2 .

m
..

2 HCCOO Σ⋅++⋅= 3 3;  (5.9)

)
2
nS(01,0V n

..H
0

2 .
m

.
22

.
2 HCHHOH Σ⋅+++⋅= 3 3;  (5.10)

2

2

O
..

2
N
0 VKN01,0V ⋅+⋅= 3 3;    (5.11)

)SS(01,0V 2

0
.
2

.
2 HO +⋅= 3 3.   (5.12)

 1 3

α = 1 
22222 O

0
N
00000 VVVVVV ++++= 3 3. (5.13)

 1 3 α>1 
, 

. α > 1

2

2 ..
2

N VKN01,0V ⋅⋅α+⋅=α
3 3   (5.14)

22
V)1(V ⋅−α= 3 3.   (5.15)

, :

33..
..

..
O

0 /L
d00124.01

d00124.0VV 22

αα ⋅
⋅+

⋅
+= .  (5.16)

> 1 :

O
N

2

2222 VVVVVV ++++= ααααα
3 3, (5.17)

22

0VV =α
22

0VV =α .
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, 
 ( . . 4.3,    (4.12)  (4.17)).

6

, 
.

, 
, 

:

+ M  = ± ∆M,     (6.1)

 , M  ,   – , ,
;

∆M – ,   1%    .

.

=1⋅ρ ;   M  = ..Lα ⋅ρ .;   M  = αV ⋅ρ .  (6.2)
ρ , ρ . ρ

:

4,22100
...OHMCOM 2OHCO 2

⋅

+⋅+⋅
=ρ ,    (6.3)

ρ – , 3;
,...M,M OHCO 2

 – , 2 , … ,  
  . D.4 .

 V=1000 
     V=100 3 . 

         (6.2)   V.
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7

: « »

.
.

.
I.

:
1)  ( )  – 

, ;
2)  ( );
3) , 

;
4)

;
5) : 

 1000 , 
 –  100 3.

II.  MS Excel  ( ) – .

.
1.  Object Pascal 

 Delphi.
2. :

a. ;
b. ;
c. ,

;
d. .

.
3.  MS Excel 

.
4. :

a.  – ;
b.  MS Excel, 

, ;
c. ,  MS Word.
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- ,  % ( )
α

d .,
3

t .,
0

CP HP OP NP SP AP WP

1. 88,0 8,5 0,4 0,3 0,5 0,3 2,0 1,30 14,0
2. 84,7 9,9 0,5 0,4 0,7 0,2 3,6 1,38 15,1
3. 86,2 9,7 0,3 0,5 0,4 0,1 2,8 1,26 16
4. 87,0 8,6 0,2 0,3 0,6 0,3 3,0 1,37 13,2
5. 84,6 10,7 0,4 0,4 0,3 0,2 3,4 1,34 13,9
6. 87,6 8,3 0,5 0,4 0,5 0,1 2,6 1,27 15,3
7. 86,9 9,2 0,3 0,3 0,7 0,3 2,3 1,32 15,4
8. 85,5 10,3 0,2 0,4 0,5 0,2 2,9 1,29 13,4
9. 87,9 8,0 0,4 0,5 0,6 0,1 2,5 1,36 15

10. 91,8 1,3 1,1 1,3 1,1 0,4 3,0 1,46 15,2
11. 95,1 0,6 0,8 0,9 0,6 0,2 1,8 1,48 13,9
12. 93,6 1,0 0,9 1,1 0,7 0,3 2,4 1,52  17

13.

14.  79,3 5,2 1,0 0,8 0,5 8,6 4,6 1,50 13,3
15. 83,9 3,8 0,9 1,2 0,8 5,6 3,8 1,47 14,5
16.  81,7 4,1 1,2 1,1 0,7 7,7 3,5 1,49 15,8
17.  79,8 5,0 0,8 1,3 0,6 8,4 4,1 1,45 13,8
18.  83,2 4,5 1,3 1 0,5 6,7 2,8 1,51 12,9
19.  82,4 4,9 1,1 0,9 0,7 6,9 3,1 1,44 14,1

20. 49,1 6,1 6,5 0,8 0,1 6,2 31,2 1,51  10
21. 50,4 5,9 6,8 0,9 0,1 3,9 32,0 1,46 12,1
22. 54,7 6,0 5,3 0,7 0,1 3,1 30,1 1,48 10,2
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  % ( )

α
d .,

3
t .,

0..
4

..
62

..
83

..
104

..
125

..S2H .N 2
.

2

23. 88,0 1,9 0,2 0,3   9,3 0,3 1,2 5,0 70
24. 76,7 4,5 1,7 0,8 0,6 1,0 14,5 0,2 1,3 5,0 60
25. 92,2 0,8  0,1   6,9  1,2 5,0 50
26. 94,0 4,5 0,7 0,4 0,2   0,2 1,15 5,0 30
27. 97,9   0,1   1,8 0,2 1,1 5,0 20
28. 97,9 0,5 0,2 0,1   1,2 0,1 1,15 5,0 70
29. 98,0 0,4 0,2    1,3 0,1 1,05 6,0 40
30. 93,5 4,0 1,0 0,5 0,5  0,4 0,1 1,1 5,0 20
31. 95,5 1,0 0,2 0,1   3,1 0,1 1,2 5,0 10
32. 97,5 0,6 0,3 0,2 0,2  1,1 0,1 1,1 5,0 30
33. 97,2 0,4 0,9 0,6 0,5  0,3 0,1 1,2 6,0 40
34. 91,7 5,4 1,2 0,7    1  1,2 6,0 70
35. 94,0 3,3 0,3 0,2   1,7 0,5 1,3 6,0 20
36. 86,43 4,84 1,48  0,452 1,267 4,95 0,581 1,2 6,0 60
37. 98,0      1,8 0,2 1,15 6,0 30
38. 97,7      1,6 0,7 1,1 6,0 40
39. 60,0      40,0  1,15 6,0 20
40. 97,9 0,5 0,2 0,05   1,3 0,05 1,05 6,0 10

.

1)  1 ÷ 22  – , 
α = 1      α > 1;

2)    23 ÷ 40 – , 
.
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1. : .  / . . , . . , . . .;
. . .  , – 2- ., . – .: , 1991. –

224 : .
2. . : 

. .: , 2003. – 340 .
3. ., . : . .

: , 1995. – 38 .
4. ., ., . 

. : . . .:
. , 2009. – 92 .

5.
 (

) / . , , . – :
, 1988. – 24 .

6. .  Pascal  Delphi.
 – .:  " ", 2004 . –  496 .

7.
 Delphi (

) / , . . . - : , 2007.
– 84 .

 A. 

)
)

1. . 1-2

2. : 3-4

3. 5
4. 6
5. 7

6. 8
7. 9
8. 10-12

9. 13-15

11. 16-17
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 B. 

 B.1. 

 « »

______________________________________
       

_______________________________________________

 (      )

: _________________

-200
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 B.2. 

»

______________________________________
              

_______________________________________________

:
»

:  15.09.2009
:    15.12.2009

1.  %:
h4

C3H8
C4H10
N2

98,0
0,9
0,8
0,3

2. , 3 5

3. 1,15

4. , 0 10

 ___________________
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 B.3. 

, , , ,
, , , -

, , OBJECT  PASCAL, EXCEL.
 –  20,  -1, - 1,  -1,  –  5 .

. :
1)  Object Pascal,

, 
, 

,  , 
;

2)  EXCEL;
 EXCEL , 

.

; ; 
.

 B.4. 

.................................................................................. 5
1. .............................................................. 6
2.  ........................................................... 8
3. ........................................................... 9
4. ............... ..................... .................... ............ 10
5. ................... 11
6. ....................................................................... 12
7. ............. ........... ........... .......... .......... 13
8.   ........... ........... 14
9. ............... ........... ........... ........... .............. 15

................. ........... ........... ........... ........... .............. 16
...... ........... ........... ........... 17

................... ........... ........... ........... ........... ........... ... 18



30

 B.5. 
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32

 ( )
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 B.6. 

H4c. ., .,
10 ., N2 .,

.., t, α, D5t, D5d

L0 . = 4,76 ⋅ V_O2

3

H2O .=100*d ./
(803,6+d .)

2

3

k=(100-H2O .)/100;
svg = 0

4

V_O2=0,01⋅(2 .+
5⋅ .+6,5 10 .)

7

CH4 .=k⋅ H4c. .
C3H8 .=k⋅ 3H8c. .
C4H10 .=k⋅ 4H10c. .
N2 .=k⋅N2 .;
svg=CH4 .+ C3H8 .+
+ C4H10 + N2 .

5

8

6

1
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 ( )

i<=9  D5t[i]≠t

i = 1

7

. = D5d[i]

15

.= ⋅ L0_c
8

i = i + 1

11

10

9

.   .   .   .   .    .
50

i=10

. 
!

exit

12

13

14
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 B.7.   

:
1. .
2. 4c. ., ., 10 ., N2 ., d ., t, α.

 D.5  2- : D5t (
)  D5d ( ).

3.  1 3

   d .  3  .
4.   .
5.  svg 

– .
6.  V_O2   –    1 3 .
7.  L0 . – 

α=1.
8.  L . – 

α=1,15.
9 – 15.  D.5     d .  

.
.   .   .   .   .    .

50. .

 B.8. 
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h4c. .
.

10 .
N2 .

4
8

10
N2

real
real
real
real

2 
 %

h4 .
.

10 .
N2 .

4v
8v

10v
N2v

real
real
real
real

3  D.5 – 2 :
D5t  – 

, 0C
D5d  – ,

3

D5t

D5d

D5t

D5d

array[1..9]of
integer

array[1..9]of
real

4 
, %

. dsg real

5 … … … …
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 B.9.   

unit U_main;      // 
interface
uses
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
  Dialogs, Menus, ComCtrls;
const K=3.76;
      ns=14;
      nv=15;
type mas_s=array[1..ns]of real;
     mas_v=array[1..nv]of real;
var
//  D.5
    D5t:array[1..9]of integer=(0,5,10,20,30,40,50,60,70);  //
    D5d:array[1..9]of real=(4.9, 7, 9.8, 19, 35.1, 63.1, 111.3, 197,
                            356); //
 // 
    KV_O2:mas_v=(0.5,0.5,2.0,3.0,2.5,3.5,5.0,6.5,8.0,1.5,0,0,0,0,0);
    KQ:mas_v=(127.7,108,358,590,555,636,913,1185,1465,234,0,0,0,0,0);
    KV0_CO2:mas_v=(1,0,1,2,2,2,3,4,5,0,0,0,1,0,0);
    KV0_SO2:mas_v=(0,0,0,0,0,0,0,0,0,1,0,0,0,1,0);
    KV0_H2O:mas_v=(0,1,2,2,1,3,4,5,6,1,0,0,0,0,1);
    SG:mas_v;  //VG -
    VG:mas_v;  //VG -
    //   (v) :
    CO,COv,H2,H2v,CH4,CH4v,C2H4,C2H4v,C2H2,C2H2v,C2H6,C2H6v,C3H8,C3H8v,
    C4H10,C4H10v,C5H12,C5H12v,CO2,CO2v,N2,N2v,O2,O2v,SO2,SO2v,H2S,H2Sv,
    H2O, H2Ov: real;
    //   dsg- , dsv-
    //   t - ; alfa - 
    //   Ssg, Svg - 
        dsg,dsv,t,alfa,Ssg,Svg:real;
    //   alfa=1(  g):
        CO2g,SO2g,H2Og,N2g:real;
    //   alfa>1(  ga):
        CO2ga,SO2ga,H2Oga,N2ga,O2_izb:real;
    //  gas - ;   - 
    gas:array[1..nv]of string=('CO','H2','CH4','C2H4','C2H2','C2H6',
            'C3H8','C4H10','C5H12','H2S','N2','O2','CO2','SO2','H2O');
    MM:mas_v=(28,2,16,28,26,30,44,58,72,34,28,32,44,64,18);
    fname:string;   //    
    f:Textfile;     // 
type
  TForm_main = class(TForm)
    MainMenu1: TMainMenu;
    N1: TMenuItem;
    N2: TMenuItem;
    N4: TMenuItem;
    N5: TMenuItem;
    procedure N1Click(Sender: TObject);
    procedure N5Click(Sender: TObject);
    procedure N2Click(Sender: TObject);
    procedure N4Click(Sender: TObject);
  private
    { Private declarations }
  public
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    { Public declarations }
  end;
var
  Form_main: TForm_main;
implementation
uses u_ish_dan, u_rez, U_resh;

{$R *.DFM}

// 

procedure TForm_main.N1Click(Sender: TObject);
begin
//
    Form_ish_dan.Show;
end;

procedure TForm_main.N5Click(Sender: TObject);
begin
close
end;

procedure TForm_main.N2Click(Sender: TObject);
begin
Form_rez.Show;
end;

procedure TForm_main.N4Click(Sender: TObject);
begin
Form_resh.Show
end;

end.

unit U_ish_dan;

interface

uses
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
Dialogs,
  StdCtrls, Buttons, ExtCtrls;

type
  TForm_ish_dan = class(TForm)
    Edit_dsg: TEdit;
    Label14: TLabel;
    Edit_alfa: TEdit;
    Label25: TLabel;
    Edit_t: TEdit;
    Label63: TLabel;
    Label64: TLabel;
    Edit_dsv: TEdit;
    BitBtn_vg: TBitBtn;
    GroupBox1: TGroupBox;
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   .   .   .   .   .   .   .   .   .   .   .   .   .   .
     BitBtn_clear_ish: TBitBtn;
    BitBtn_close_ish: TBitBtn;
    Label68: TLabel;
    procedure BitBtn_close_ishClick(Sender: TObject);
    procedure BitBtn_clear_ishClick(Sender: TObject);
    procedure BitBtn_vgClick(Sender: TObject);
  private
    { Private declarations }
  public
    { Public declarations }
  end;
var
  Form_ish_dan: TForm_ish_dan;
implementation
uses u_main, u_rez;

{$R *.DFM}
//============================================================
//                
//============================================================
procedure TForm_ish_dan.BitBtn_close_ishClick(Sender: TObject);
begin
close
end;

//============================================================
//                
//============================================================
procedure TForm_ish_dan.BitBtn_clear_ishClick(Sender: TObject);
begin
Edit_CO.Text:='0';
Edit_H2.Text:='0';
Edit_CH4.Text:='0';
Edit_C2H4.Text:='0';
Edit_C2H2.Text:='0';
.   .   .   .   .   .   .   .   .   .   .   .   .   .
//===============
Edit_COv.Text:='0';
Edit_H2v.Text:='0';
Edit_CH4v.Text:='0';
Edit_C2H4v.Text:='0';
Edit_C2H2v.Text:='0';
.   .   .   .   .   .   .   .   .   .   .   .   .   .
//=================
Edit_dsg.Text:='0';
Edit_dsv.Text:='0';
Edit_t.Text:='0';
Edit_alfa.Text:='0';
Edit_Ssg.Text:='0';
Edit_Svg.Text:='0';
end;  // clear
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//============================================================
//                
//============================================================
procedure TForm_ish_dan.BitBtn_vgClick(Sender: TObject);
var
    koef:real;  // 
    i:integer;
begin
    ssg:=0;  //
    svg:=0;  //
   //===== ============
    CO:=strtofloat(Edit_CO.Text);        Ssg:=ssg+CO;
    H2:=strtofloat(Edit_H2.Text);        Ssg:=ssg+H2;
    CH4:=strtofloat(Edit_CH4.Text);      Ssg:=ssg+CH4;
    C2H2:=strtofloat(Edit_C2H2.Text);    Ssg:=ssg+C2H2;
    C2H4:=strtofloat(Edit_C2H4.Text);    Ssg:=ssg+C2H4;
    C2H6:=strtofloat(Edit_C2H6.Text);    Ssg:=ssg+C2H6;
    C3H8:=strtofloat(Edit_C3H8.Text);    Ssg:=ssg+C3H8;
    C4H10:=strtofloat(Edit_C4H10.Text);  Ssg:=ssg+C4H10;
    C5H12:=strtofloat(Edit_C5H12.Text);  Ssg:=ssg+C5H12;
    CO2:=strtofloat(Edit_CO2.Text);      Ssg:=ssg+CO2;
    N2:=strtofloat(Edit_N2.Text);        Ssg:=ssg+N2;
    O2:=strtofloat(Edit_O2.Text);        Ssg:=ssg+O2;
    SO2:=strtofloat(Edit_SO2.Text);      Ssg:=ssg+SO2;
    H2S:=strtofloat(Edit_H2S.Text);      Ssg:=ssg+H2S;
    dsg:=strtofloat(Edit_dsg.Text);
    t:=strtofloat(Edit_t.Text);
    alfa:=strtofloat(Edit_alfa.Text);
    Edit_Ssg.Text:=formatfloat('##0',Ssg);
    If (abs(Ssg-100)>1E-6) then begin
       ShowMessage('  100%. !');
       Exit
    end;

//========  =========
    H2Ov:=100*dsg/(803.6+dsg);
    koef:=(100-H2Ov)/100;
    COv:=koef*CO;           SG[1]:=CO;           VG[1]:=COv;
    H2v:=koef*H2;           SG[2]:=H2;           VG[2]:=H2v;
    CH4v:=koef*CH4;         SG[3]:=CH4;          VG[3]:=CH4v;
    C2H2v:=koef*C2H2;       SG[4]:=C2H2;         VG[4]:=C2H2v;
    C2H4v:=koef*C2H4;       SG[5]:=C2H4;         VG[5]:=C2H4v;
    C2H6v:=koef*C2H6;       SG[6]:=C2H6;         VG[6]:=C2H6v;
    C3H8v:=koef*C3H8;       SG[7]:=C3H8;         VG[7]:=C3H8v;
    C4H10v:=koef*C4H10;     SG[8]:=C4H10;        VG[8]:=C4H10v;
    C5H12v:=koef*C5H12;     SG[9]:=C5H12;        VG[9]:=C5H12v;
    CO2v:=koef*CO2;         SG[10]:=CO2;         VG[10]:=CO2v;
    N2v:=koef*N2;           SG[11]:=N2;          VG[11]:=N2v;
    O2v:=koef*O2;           SG[12]:=O2;          VG[12]:=O2v;
    SO2v:=koef*SO2;         SG[13]:=SO2;         VG[13]:=SO2v;
    H2Sv:=koef*H2S;         SG[14]:=H2S;         VG[14]:=H2Sv;
                                                 VG[15]:=H2Ov;
//===  =================

Edit_COv.Text:=formatfloat('##0.00',COv);        svg:=svg+COv;
Edit_H2v.Text:=formatfloat('##0.00',H2v);        svg:=svg+H2v;
Edit_CH4v.Text:=formatfloat('##0.00',CH4v);      svg:=svg+CH4v;
Edit_C2H2v.Text:=formatfloat('##0.00',C2H2v);    svg:=svg+C2H2v;
Edit_C2H4v.Text:=formatfloat('##0.00',C2H4v);    svg:=svg+C2H4v;



40

Edit_C2H6v.Text:=formatfloat('##0.00',C2H6v);    svg:=svg+C2H6v;
Edit_C3H8v.Text:=formatfloat('##0.00',C3H8v);    svg:=svg+C3H8v;
Edit_C4H10v.Text:=formatfloat('##0.00',C4H10v);  svg:=svg+C4H10v;
Edit_C5H12v.Text:=formatfloat('##0.00',C5H12v);  svg:=svg+C5H12v;
Edit_CO2v.Text:=formatfloat('##0.00',CO2v);      svg:=svg+CO2v;
Edit_N2v.Text:=formatfloat('##0.00',N2v);        svg:=svg+N2v;
Edit_O2v.Text:=formatfloat('##0.00',O2v);        svg:=svg+O2v;
Edit_SO2v.Text:=formatfloat('##0.00',SO2v);      svg:=svg+SO2v;
Edit_H2Sv.Text:=formatfloat('##0.00',H2Sv);      svg:=svg+H2Sv;
Edit_H2Ov.Text:=formatfloat('##0.000',H2Ov);     svg:=svg+H2Ov;;
Edit_Svg.Text:=formatfloat('##0',Svg);
If (abs(Svg-100)>1E-6) then begin
   ShowMessage('  100%. !');
   Exit

    end;
//============================================================
//   . D.5  
//============================================================
    i:=1;
    while (i<9) and (D5t[i]<>t) do inc(i);
    if i=9 then
       begin
         showmessage (' . ');
         exit
       end;
    dsv:=D5d[i];
    Edit_dsv.Text:=formatfloat('##0.00',dsv);
//
    Form_rez.BitBtn_calc.Enabled:=True;

end;

end.

( )

unit U_rez;

interface

uses
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
Dialogs,  StdCtrls, Buttons, ExtCtrls, Grids;

type
  TForm_rez = class(TForm)
    GroupBox1: TGroupBox;
    Label1: TLabel;

.   .   .   .   .   .   .   .   .   .   .   .   .   .

    Memo1: TMemo;
    SaveDialog1: TSaveDialog;
    procedure BitBtn_close_rezClick(Sender: TObject);
    procedure BitBtn_calcClick(Sender: TObject);
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    procedure BitBtn_saveClick(Sender: TObject);
  private
    { Private declarations }
  public
    { Public declarations }
  end;

var
  Form_rez: TForm_rez;

implementation

uses u_main, u_ish_dan;

var Q:real; //
    V_O2,L0sv,Lasv,L0vv,Lavv:real;
    V0_CO2,V0_SO2,V0_H2O,V0_N2,V0:real;
    Va_CO2,Va_SO2,Va_H2O,Va_N2,V_O2_izb,Va:real;
    Sproc:real;   //
//    (r_topl),  (r_vozd)
//  (r_gor)
    r_topl,r_vozd,r_gor:real;
//  (M_topl),  (M_vozd)  (M_gor)
    M_topl,M_vozd,M_gor:real;
    V:real;    //  ( )
    H2Ovv,O2vv,N2vv:real;   // . 
    koef_vozd:real;   //
    prihod:real;      // : , 
    neviazka:real;    // 
{$R *.DFM}

procedure TForm_rez.BitBtn_close_rezClick(Sender: TObject);
begin
close
end;

procedure TForm_rez.BitBtn_calcClick(Sender: TObject);
var
    i:integer;
begin
  // =======   ===========================
  //   V_O2 - 
  //   L0sv - 
  //   L0vv - 
  //   Lasv - 
  //   Lavv - 
  //====================================================
    V_O2:=0;
    for i:=1 to ns do
        V_O2:= V_O2 + KV_O2[i]*VG[i];
    V_O2:= 0.01*V_O2;
    L0sv:=V_O2*4.76;
    Lasv:=alfa*L0sv;
    L0vv:=(1+0.00124*dsv)* L0sv;
    Lavv:=alfa*L0vv;
  //    
    Edit_V_O2.Text:= FormatFloat('##0.000',V_O2);
    Edit_L0sv.Text:= FormatFloat('##0.000',L0sv);
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    Edit_Lasv.Text:= FormatFloat('##0.000',Lasv);
    Edit_L0vv.Text:= FormatFloat('##0.000',L0vv);
    Edit_Lavv.Text:= FormatFloat('##0.000',Lavv);
  //====================================================
  //            
  //====================================================
    Q:=0;
    for i:=1 to 9 do Q:=Q+KQ[i]*VG[i];
    Edit_Q.Text:= FormatFloat('#######0.0',Q);
  //===========================================================
  //     1 3  alfa=1
  //===========================================================
    V0_CO2:=0;
    V0_SO2:=0;
    V0_H2O:=0;
    for i:=1 to nv do begin
        V0_CO2:= V0_CO2 + KV0_CO2[i]*VG[i];
        V0_SO2:= V0_SO2 + KV0_SO2[i]*VG[i];
        V0_H2O:= V0_H2O + KV0_H2O[i]*VG[i];
    end;
    V0_CO2:=0.01*V0_CO2;
    V0_SO2:=0.01*V0_SO2;
    V0_H2O:=0.01*V0_H2O;
    V0_N2:=0.01*N2V+3.76*V_O2;
    V0:=V0_CO2+ V0_SO2+V0_H2O+V0_N2;
  //   
    Edit_VCO2g.Text:= FormatFloat('##0.000',V0_CO2);
    Edit_VSO2g.Text:= FormatFloat('##0.000',V0_SO2);
    Edit_VH2Og.Text:= FormatFloat('##0.000',V0_H2O);
    Edit_VN2g.Text:= FormatFloat('##0.000',V0_N2);
    Edit_V0.Text:= FormatFloat('##0.000',V0);
  //===========================================================
  //     1 3  alfa>1
  //===========================================================
    Va_CO2:=V0_CO2;
    Va_SO2:=V0_SO2;
    Va_H2O:=V0_H2O+0.00124*dsv*Lavv/(1+0.00124*dsv);
    Va_N2:=0.01*N2V+alfa*3.76*V_O2;
    V_O2_izb:=(alfa-1)*V_O2;
    Va:= Va_CO2+Va_SO2+Va_H2O+Va_N2+V_O2_izb;
  //   
    Edit_VCO2a.Text:= FormatFloat('##0.000',Va_CO2);
    Edit_VSO2a.Text:= FormatFloat('##0.000',Va_SO2);
    Edit_VH2Oa.Text:= FormatFloat('##0.000',Va_H2O);
    Edit_VN2a.Text:= FormatFloat('##0.000',Va_N2);
    Edit_VO2_izb.Text:= FormatFloat('##0.000',V_O2_izb);
    Edit_Va.Text:= FormatFloat('##0.000',Va);
   //=================================================================
   //     %-   1 3  alfa=1
   //=================================================================
    CO2g:= 100*V0_CO2/V0;
    SO2g:= 100*V0_SO2/V0;
    H2Og:= 100*V0_H2O/V0;
    N2g:= 100*V0_N2/V0;
    Sproc:=CO2g+SO2g+H2Og+N2g;
  //  
    Edit_CO2g.Text:= FormatFloat('##0.000',CO2g);
    Edit_SO2g.Text:= FormatFloat('##0.000',SO2g);
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    Edit_H2Og.Text:= FormatFloat('##0.000',H2Og);
    Edit_N2g.Text:= FormatFloat('##0.000',N2g);
    Edit_Sproc.Text:= FormatFloat('##0.000',Sproc);
    if (abs(Sproc-100)>1E-6) then begin
       ShowMessage('%  100%. 

!');
       Exit
    end;

//======================================================================
//    1 3  alfa>1

//======================================================================
    CO2ga:= 100*Va_CO2/Va;
    SO2ga:= 100*Va_SO2/Va;
    H2Oga:= 100*Va_H2O/Va;
    N2ga:= 100*Va_N2/Va;
    O2_izb:=100*V_O2_izb/Va;
    Sproc:=CO2ga+SO2ga+H2Oga+N2ga+O2_izb;
  //  
    Edit_CO2a.Text:= FormatFloat('##0.000',CO2ga);
    Edit_SO2a.Text:= FormatFloat('##0.000',SO2ga);
    Edit_H2Oa.Text:= FormatFloat('##0.000',H2Oga);
    Edit_N2a.Text:= FormatFloat('##0.000',N2ga);
    Edit_O2_izb.Text:= FormatFloat('##0.000',O2_izb);
    Edit_Sproca.Text:= FormatFloat('##0.000',Sproc);
    if (abs(Sproc-100)>1E-6) then begin
       ShowMessage('%  100%. 

!');
       Exit
    end;
  //=================================================================
  //   (  V=100 3 )
  //=================================================================
    r_topl:=0;  V:=100;
  //======== 
    for i:=1 to nv do
        if VG[i]>1E-6 then    //
           r_topl:=r_topl+VG[i]*MM[i];
    r_topl:=r_topl/100/22.4;
    M_topl:=r_topl*V;
  //======== 
    H2Ovv:=100*dsv/(803.6+dsv);
    koef_vozd:=(100-H2Ovv)/100;
    O2vv:=koef_vozd*21;   // 2 .
    N2vv:=koef_vozd*79;   //  N2 .
    r_vozd:=(H2Ovv*18+O2vv*32+N2vv*28)/100/22.4;
    M_vozd:=r_vozd*V*Lavv;
  //======== 
    r_gor:=(CO2ga*44+SO2ga*64+H2Oga*18+N2ga*28+O2_izb*32)/100/22.4;
    M_gor:=r_gor*V*Va;
  //============  ===============

Memo1.Clear;
Memo1.Lines.Add('===============================================');
Memo1.Lines.Add('   ,                         ');
Memo1.Lines.Add('===============================================');
Memo1.Lines.Add('  = '
                 +FormatFloat('###0.0000',r_topl)



44

                 +' * '+FormatFloat('###0.0',V)+' = '
                 +FormatFloat('###0.000',M_topl)+' ');
Memo1.Lines.Add('  = '

                     +FormatFloat('###0.000',r_vozd)
                     +' * '+FormatFloat('###0.0',V)
                     +' * '+FormatFloat('###0.000',Lavv)+' = '
                     +FormatFloat('###0.000',M_vozd)+' ');
        prihod:=M_topl+M_vozd;

Memo1.Lines.Add('  = '+FormatFloat('###0.000',prihod)+' ');
Memo1.Lines.Add('');
Memo1.Lines.Add('===============================================');
Memo1.Lines.Add('    ,  ');
Memo1.Lines.Add('===============================================');
Memo1.Lines.Add('  = ');
Memo1.Lines.Add('= '+FormatFloat('###0.000',r_gor)

                     +' * '+FormatFloat('###0.0',V)
                     +' * '+FormatFloat('###0.000',Va)+' = '
                     +FormatFloat('###0.000',M_gor)+' ');
    Neviazka:=abs(prihod-M_gor)/M_gor;
    Memo1.Lines.Add('');
    Memo1.Lines.Add('===============================================');
    Memo1.Lines.Add('');
    Memo1.Lines.Add('  = |'+FormatFloat('###0.000',prihod)
                     +'-'+FormatFloat('###0.000',M_gor)+'|/'
                     +FormatFloat('###0.000',M_gor)+'*100% = '
                     +FormatFloat('###0.000',Neviazka*100)+'%');
    //
    Form_rez.BitBtn_save.Enabled:=True;
end;
//=================================================================
//          
//=================================================================
procedure TForm_rez.BitBtn_saveClick(Sender: TObject);
var i:integer;
    str,str1,stra,str1a:string; //
procedure formula(mas_koef:mas_v;proc:boolean;pr:boolean);
//-----------------------------------------------------------------
//  2 : str  str1 - 
//  mas_koef  VG.  proc=TRUE, 
//  0,01.  pr=TRUE,  f.
//-----------------------------------------------------------------
   var i:integer;
begin
   str:=''; str1:='';
      for i:=1 to nv do
         if (VG[i]>1E-6) and (mas_koef[i]>1E-6) then
         begin
            str:=str+FloatToStr(mas_koef[i])+'*'+gas[i]+'  +';
            str1:=str1+FloatToStr(mas_koef[i])+'*'
                  +FormatFloat('##0.000',VG[i])+'% +';
         end;
      delete(str,length(str),1);  //  «+»
      delete(str1,length(str1),1);
      if (proc) then begin
          str:='0.01*('+str+')';
          str1:='0.01*('+str1+')';
      end;
      if pr then  writeln(f,str,' =');
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      if pr then  write(f,'= ',str1,' =');
end;  //formula
//-----------------------------------------------------------------
begin
   if SaveDialog1.Execute then // 
   begin
      Fname:=SaveDialog1.FileName;
      AssignFile(f,fname);
      Rewrite(f);
      writeln(f,' ');
      writeln(f,'====================================================');
    //     
      writeln(f,'  c  (%):');
      for i:=1 to ns do
          if abs(SG[i])>1E-6 then writeln(f,gas[i]:6,' = ',SG[i]:8:2);
      writeln(f,'  = ',t:4:1,
                ' . ');
      writeln(f,'   = ',dsg:6:2,' 3');
      writeln(f);
    //     
      writeln(f,'  (%):');
      for i:=1 to nv do
          if abs(VG[i])>1E-6 then writeln(f,gas[i]:6,' = ',VG[i]:8:2);
      writeln(f,'  dsv = ',dsv:6:2,
                ' 3');
      writeln(f,'  alfa = ',alfa:4:2);
      writeln(f);
      writeln(f,' :');
      write(f,'Q  = ');
      formula(KQ,False,True);
      writeln(f,Q:8:0, ' 3');
      writeln(f);
      writeln(f,' ,  1 3 :);
      write(f,'V_O2 = ');
      formula(KV_O2,True,True);
      writeln(f,V_O2:6:3,' 3/ 3');
      writeln(f,'====================================================');
      writeln(f,' :');
      writeln(f,'L0 . = 4.76 * V_O2 = 4.76 * ',V_O2:6:3,' = ',
                 L0sv:6:3,' 3/ 3');
      writeln(f);
      writeln(f,' :');
      writeln(f,'La . = alfa * L0 . = ',alfa:4:2,' * ',L0sv:6:3,
                '=',Lasv:6:3,' 3/ 3');
      writeln(f);
      writeln(f,' . :');
      writeln(f,'L0 .=(1+0,00124*d .)*L0 .=(1+0,00124*',
               dsv:5:2,')*',L0sv:6:3,'=',L0vv:6:3,' 3/ 3');
      writeln(f);
      writeln(f,' :');
      writeln(f,'La . = alfa*L0 .=',alfa:4:2,'*',L0vv:6:3,'=',
               Lavv:6:3,' 3/ 3');
      writeln(f);
      writeln(f,'====================================================');
      writeln(f,' :');
      write(f,'V_CO2 = ');
      formula(KV0_CO2,True,True);
      writeln(f,Va_CO2:6:3,' 3/ 3');
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      writeln(f);
      write(f,'V_H2O = ');
      formula(KV0_H2O,True,False);
      stra:='+0,00124*d .*La_ /(1+0,00124*d .)=';
      str1a:='+0,00124*'+FormatFloat('#0.000',dsv)+'*'
              +FormatFloat('##0.000',Lavv)+'/(1+0,00124*'
              +FormatFloat('#0.000',dsv)+')=';
      writeln(f,str,' +');         writeln(f,stra);
      writeln(f,'= ',str1,' +');   write(f,str1a);
      writeln(f,Va_H2O:6:3,' 3/ 3');
      writeln(f);
      writeln(f,'V_N2 = 0,01*N2 +3,76*alfa*V_O2=0.01*',
                N2V:6:3,'+3.76*',alfa:4:2,'*',
                V_O2:5:3,'=',Va_N2:4:2,' 3/ 3');
      writeln(f);
      writeln(f,'V_O2 . = (alfa-1)*V_O2=(',alfa:4:2,'-1)*',
                 V_O2:6:3,'=',V_O2_izb:6:3,' 3/ 3');
      writeln(f);
      writeln(f,' :');
      write(f,'Va = V_CO2+V_H2O+V_N2+V_O2 .=',Va_CO2:6:3,'+',
               Va_H2O:5:3,'+',Va_N2:4:2,'+',V_O2_izb:5:3,'=',
               Va:6:3,' 3/ 3');
      writeln(f);
      writeln(f,'====================================================');
      writeln(f,' :');
      writeln(f,'CO2 = 100*Va_CO2/Va = 100*',Va_CO2:6:3,'/',
                 Va:6:3,'=',CO2ga:6:2,' %');
      writeln(f,'H2O = 100*Va_H2O/Va = 100*',Va_H2O:6:3,'/',
                 Va:6:3,'=',H2Oga:6:2,' %');
      writeln(f,'N2 = 100*Va_N2/Va = 100*',Va_N2:6:3,'/',
                 Va:6:3,'=',N2ga:6:2,' %');
      writeln(f,'O2 . = 100*V_O2 ./Va = 100*',V_O2_izb:6:3,'/',
                 Va:6:3,'=',O2_izb:6:2,' %');
      writeln(f);
      writeln(f);
  writeln(f,'  (V=100 3) :');
      writeln(f,'====================================================');
      writeln(f,'   ,     ');
      writeln(f,'====================================================');
      writeln(f,' : ');
      write(f,'r_topl = ');
      formula(MM,False,True);
      writeln(f,r_topl:6:3,' 3');
      writeln(f);
      writeln(f,' : ');
      writeln(f,'M_  = r_  *  V = ',r_topl:6:3,'*',V:3:0,'=',
                 M_topl:8:3,' ');
      writeln(f);
      writeln(f,' :');
      write(f,'H2O . = 100*d ./(803.6+d .)');
      writeln(f,'=100*',dsv:4:2,'/(803.6+',dsv:4:2,') =',
                H2Ovv:6:3,' %');
      writeln(f,'O2 .  = (100-H2O .)*21/100=(100-',O2vv:6:3,
                ')*21/100=',O2vv:6:3,' %');
      writeln(f,'N2 .  = (100-H2O .)*79/100=(100-',H2Ovv:6:3,
                ')*21/100=',N2vv:6:3,' %');
      writeln(f);
      writeln(f,' :');
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      writeln(f,'r_  =(H2O .*18+O2 .*32+N2 .*28)/(100*22.4)=');
      writeln(f,'=(',H2Ovv:5:3,'*18+',O2vv:6:3,'*32+',N2vv:6:3,
                '*28)/(100*22.4)=',r_vozd:6:3,' 3');
      writeln(f);
      writeln(f,' : ');
      writeln(f,'M_  = r_  * V * La .= ',r_vozd:6:3,'*',V:3:0,
              '*',Lavv:6:3,' =',M_vozd:8:3,' ');
      writeln(f);
      writeln(f,'  =  + M_  = ',
                 M_topl:6:3,'+',M_vozd:8:3,'=',prihod:8:3,' ');
      writeln(f,'====================================================');
      writeln(f,'    ,  ');
      writeln(f,'====================================================');
      writeln(f,' :');
      writeln(f,'r_  = ',
          '(CO2_ *44+SO2_ *64+H2O_ *18+N2_ *28+O2_ .*32)/');
      writeln(f,'/(100*22.4)=(',CO2ga:5:2,'*44+',H2Oga:5:2,'*18+',
                N2ga:5:2,'*28+',V_O2_izb:5:2,
                '*32)/(100*22.4)=');
      writeln(f,'= ',r_gor:6:3,' 3');
      writeln(f);
      writeln(f,' : ');
      writeln(f,'M_  = r_  * V * La .= ',r_gor:6:3,'*',V:3:0,'*',
                 Lavv:6:3,' =',M_gor:8:3,' ');
      writeln(f);
      writeln(f,'====================================================');
      writeln(f,'  = 100 * | M_  +  -  |/  = ');
      writeln(f,'= 100 * | ',prihod:8:3,'-',M_gor:8:3,' |/',
                 M_gor:8:3,' = ',100*neviazka:5:3,' %');
      closefile(f)
   end
end;
end.

  

unit U_resh;

interface

uses
  Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms,
  Dialogs, StdCtrls, Buttons;

type
  TForm_resh = class(TForm)
    OpenDialog1: TOpenDialog;
    BitBtn_View: TBitBtn;
    Memo_View: TMemo;
    BitBtn_close: TBitBtn;
    procedure BitBtn_ViewClick(Sender: TObject);
    procedure BitBtn_closeClick(Sender: TObject);
  private
    { Private declarations }
  public
    { Public declarations }
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  end;

var
  Form_resh: TForm_resh;

implementation

{$R *.DFM}

procedure TForm_resh.BitBtn_ViewClick(Sender: TObject);
begin
   if OpenDialog1.Execute then
   Memo_View.Lines.LoadFromFile(OpenDialog1.FileName);
end;

procedure TForm_resh.BitBtn_closeClick(Sender: TObject);
begin
close
end;

end.
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 B.11.   

 B.12. 

:

)

:
h4 .

.
10 .

N2 .
.

%

97,394
0,894
0,795
0,298
0,618

97,394
0,894
0,795
0,298
0,618

19
19

I19
L19
P19

 V_O2 3 3 2,044 2,044 D28

L0 .

3 3 9,731 9,731 D29

3 3 11,190 11,190 D30
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,
.

. 
3 9,8 9,8 28

. , L0 .

3 3 9,849 9,849 29

.
, .

3 3 11,326 11,326 30

.   .   . .   .   . .   .   . .   .   . .   .   .

.
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 B.14. 

===========================================================
 c  (%):

   CH4 =    98.00
  C3H8 =     0.90
 C4H10 =     0.80
    N2 =     0.30

 = 10.0 . 
  =   5.00 3

 (%):
   CH4 =    97.39
  C3H8 =     0.89
 C4H10 =     0.80
    N2 =     0.30
   H2O =     0.62

 dsv =   9.80 3
 alfa = 1.15

:
 = 358*CH4  +913*C3H8  +1185*C4H10   =

= 358*97,394% +913*0,894% +1185*0,795%  =   36626 3

,  1 3 :
V_O2 = 0.01*(2*CH4  +5*C3H8  +6,5*C4H10  ) =
= 0.01*(2*97,394% +5*0,894% +6,5*0,795% ) = 2.044 3/ 3
===========================================================

:
L0 . = 4.76 * V_O2 = 4.76 *  2.044 =  9.731 3/ 3

:
La . = alfa * L0 . = 1.15 *  9.731 = 11.190 3/ 3

:
L0 .=(1+0,00124*d .)*L0 .=(1+0,00124* 9.80)* 9.731= 9.849 3/ 3

:
La . = alfa*L0 .=1.15* 9.849=11.326 3/ 3

===========================================================
:

V_CO2 = 0.01*(1*CH4  +3*C3H8  +4*C4H10  ) =
= 0.01*(1*97,394% +3*0,894% +4*0,795% ) = 1.033 3/ 3

V_H2O = 0.01*(2*CH4  +4*C3H8  +5*C4H10  +1*H2O  ) +
+0,00124*d .*La_ /(1+0,00124*d .)=
= 0.01*(2*97,394% +4*0,894% +5*0,795% +1*0,618% ) +
+0,00124*9,800*11,326/(1+0,00124*9,800)= 2.166 3/ 3

V_N2 = 0,01*N2 +3,76*alfa*V_O2=0.01* 0.298+3.76*1.15*2.044=8.84
3/ 3

V_O2 . = (alfa-1)*V_O2=(1.15-1)* 2.044= 0.307 3/ 3
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:
Va = V_CO2+V_H2O+V_N2+V_O2 .= 1.033+2.166+8.84+0.307=12.347 3/ 3
===========================================================

:
CO2 = 100*Va_CO2/Va = 100* 1.033/12.347=  8.36 %
H2O = 100*Va_H2O/Va = 100* 2.166/12.347= 17.54 %
N2 = 100*Va_N2/Va = 100* 8.842/12.347= 71.61 %
O2 . = 100*V_O2 ./Va = 100* 0.307/12.347=  2.48 %

 (V=100 3) :
===========================================================
   ,   
===========================================================

:
r_topl = 16*CH4  +44*C3H8  +58*C4H10  +28*N2  +18*H2O   =
= 16*97,394% +44*0,894% +58*0,795% +28*0,298% +18*0,618%  = 0.743

3

:
M_  = r_  *  V =  0.743*100=  74.252 

:
H2O . = 100*d ./(803.6+d .)=100*9.80/(803.6+9.80) = 1.205 %
O2 .  = (100-H2O .)*21/100=(100-20.747)*21/100=20.747 %
N2 .  = (100-H2O .)*79/100=(100- 1.205)*21/100=78.048 %

:
r_  = (H2O .*18+O2 .*32+N2 .*28)/(100*22.4)=
=(1.205*18+20.747*32+78.048*28)/(100*22.4)= 1.282 3

:
M_  = r_  * V * La .=  1.282*100*11.326 =1451.667 

 =  + M_  = 74.252+1451.667=1525.920 
===========================================================
    ,  
===========================================================

:
r_  = (CO2_ *44+SO2_ *64+H2O_ *18+N2_ *28+O2_ .*32)/
/(100*22.4)=( 8.36*44+17.54*18+71.61*28+ 0.31*32)/(100*22.4)=
=  1.236 3

:
M_  = r_  * V * La .=  1.236*100*11.326 =1525.959 

===========================================================
 = 100 * | M_  +  -  |/  =

= 100 * | 1525.920-1525.959 |/1525.959 = 0.003 %
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 D. 

 D.1

pe oe   
:

:

: :

 D.2

2 N2
)

, % 20,99 78,03 0,98

, % 23,19 75,46 1,35
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 D.3

1
PW100

100
− )AW(100

100
PP +−

100
W100 P− 1

CA100
100

−

100
)AW(100 PP +−

100
A100 C− 1

 D.4
, 

16,000 2 32,000
H 1,008 2 2,016
N 14,008 N2 28,016

12,010 CO2 44,010
S 32,070 CO 28,010

20 18,016
SO2 64,070

 D.5

t, °  0 5 10 20 30 40 50 60 70
d .,   3  4,9 7,0 9,8 19,0 35,1 63,1 111,3 197,0 356,0
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 E. 
1

1.1
 ( ):

C  SP  N  W
85,9 9 ,9  0 ,4  0 ,3  0 ,5  0 ,2  2 ,8

:
α = 1,28;

d . = 13,9   3.

1.2
 (3.8):

=+⋅⋅−−⋅−⋅+= )WH9(25)SO(109H1030C339Q PPPPPPP
H

=339 ⋅ 85,9 + 1030 ⋅ 9,9 + 109 ⋅ (0,5-0,4) – 25 ⋅  (9 ⋅  9,9+2,8) = 37008,7  .
1.3 ,  1 

 (4.2) , 
 1 :

/)O7,0S7,0H6,5C867,1(01,0V 3PPPP
O2

⋅−⋅+⋅+⋅⋅= =

       = 0,01⋅ ( 1,867 ⋅ 85,9 + 5,6 ⋅ 9,9 + 0,7 ⋅ 0,4 - 0,7 ⋅ 0,5 )  =  2,157 3 .
, 

 1 ,  (4.3):

2O
..

0 V)K1(L ⋅+= = (1+3,76) ⋅2,157 = 10,27 3 .

 (4.5):
..

0
....

0 L)d00124,01(L ⋅⋅+= = (1+0,00124 ⋅ 13,9) ⋅ 10,27 = 10,446
3 .

 (4.6) :
..

0
.. LL ⋅α=α  = 1,28 ⋅ 10,446 = 13,371  3 .

1.4   (V0) α
= 1

 (4.8):

/604,19,85867,101,0C867,101,0V 3PCO
0

2 =⋅⋅=⋅⋅= .
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 (4.9) :

/003,04,07,001,0S7,001,0V 3PSO
0

2 =⋅⋅=⋅⋅= .

 (4.10) :

=⋅⋅+⋅+⋅⋅= .
0

.cPP
0 Ld00124,0)W244,1H2,11(01,0V 2

=0,01⋅(11,2 ⋅ 9,9 + 1,244 ⋅ 2,8) + 0,00124 ⋅ 13,9 ⋅ 10,27 = 1,319 3 .

 (4.11):

=⋅+⋅⋅=
2

2

O
PN

0 VKN8,001,0V

= 0,01 ⋅ 0,8 ⋅ 0,3 + 3,76 ⋅ 2,157 = 8,11 3 .

α=1  (4.7)
:

=+++= 2222 N
00000 VVVVV

= 1,604 + 0,003 + 1,319 + 8,11 = 11,04 3 .

 (4.12):

%;53,14%100
04,11

604,1%100
V

VCO
0

CO
0

2

2

=⋅=⋅=

%;03,0%100
04,11

003,0%100
V

VSO
0

SO
0

2

2

=⋅=⋅=

%;46,73%100
04,11
11,8%100

V
VN

0

N
0

2

2

=⋅=⋅=

%.98,11%100
04,11

139,11%100
V

VOH
0

OH
0

2

2

=⋅=⋅=

1.5  ( αV ) α>1

, 
α=1:

/604,1VV 3CO
0

CO 22 ==α ; /003,0VV 3SO
0

SO 22 ==α .

   (4.13):
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.
0

.cO
0 L)1(d00124,0VV 22 ⋅−α⋅⋅+=α =

=1,319 + 0,00124 ⋅ 13,9 ⋅ (1,28 – 1) ⋅ 10,27 = 1,370 3 .

 (
(4.14)):

2

22

0
N
0

N V)1(KVV ⋅−α⋅+=α = 8,11 + 3,76 ⋅ (1,28 - 1) ⋅ 2,157 = 10,383 3 .

 (4.15)):

22
V)1(V ⋅−α= = (1,28 - 1) ⋅ 2,157 = 0,604 3 .

α = 1,26  
(4.16):

O
N

2

2222 VVVVVV ++++= ααααα  =

 = 1,064 + 0,003 + 1,368 + 10,38 + 0,604 = 13,96 3 .

 (4.17) :

%;48,11%100
96,13

604,1%100
V

VCO
2CO

2 =⋅=⋅=
α

α

%;02,0%100
96,13

003,0%100
V

VSO
2SO

2 =⋅=⋅=
α

α

%;81,9%100
96,13

368,1%100
V

VOH
OH

2

2

=⋅=⋅=
α

α

%;36,74%100
96,13
48,10%100

V
VN

2N

2 =⋅=⋅=
α

α

%33,4%100
96,13

604,0%100
V

V
2

2 =⋅=⋅=
α

.

1.6
 1000 . 

,  – .
 1000 .

 (5.1) – (5.3):
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H2O . = 100 ⋅ d . /(803,6+d .)=100 ⋅ 13,9/(803,6+13,9)= 1,7 %;
O2 . = (100 - H2O .) ⋅21/100=(100 - 1,7) ⋅21/100 = 20,643 %;
N2 . = (100 - H2O .) ⋅79/100=(100 - 1,7) ⋅79/100 = 77,657%.

 (6.3) :
ρ = (H2O . ⋅ 18+O2 . ⋅ 32+N2 . ⋅28) / (100⋅ 22,4) =
= (1,7 ⋅ 18 + 20, 643 ⋅ 32 + 77,657 ⋅ 28) / (100 ⋅ 22,4) =  1,279 3.

 (6.2) :
M  = ρ ⋅ V ⋅ ..Lα =  1,279 ⋅ 1000 ⋅ 13,371  = 17105,776 .

,   =  + M  = 1000 + 17105,776 = 18105,776 .

  .
 (6.3) :

ρ   =  (CO2 ⋅ 44+SO2 ⋅ 64+H2O ⋅ 18+N2 ⋅ 28+ 2 ⋅ 32)/
/(100 ⋅ 22,4) = ( 11,48 ⋅ 44+0,02 ⋅ 64 + 9,73 ⋅ 18 + 74,54 ⋅ 28+ 4,30 ⋅ 32)/
/(100 ⋅ 22,4) =  1,296 3.

:
M  = ρ ⋅  V ⋅ αV =  1,296 ⋅ 1000 ⋅ 13,96 = 18104,5 .

 (
V=1000  )  :

  1000,0  18104,5

17105,776

: 18105,776 : 18104,5

 (6.1) :
∆M = 100 ⋅  | M  +  -  | /  =
= 100 ⋅  |   18105,776 -  18104,500| / 18104,500= 0,71 %.

 1%,  .
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2
2.1

, :

0,3%.N0,8%;HC;0,9%HC98,0%;CH ..
4

.
3

. ==== 21084

  d . = 5,0 3 .
α = 1,15.

  t = 10° .
2.2  ( ) 

 (5.1), 
 1 3    d . = 5,0 3  :

%618,0
0,56,803

0,5100
d6,803

d100OH ..

..
..

2 =
+
⋅

=
+
⋅

= .

 (5.2) 
:

0,99382
100

0,618-100H-100 .
2 ===

100
k .

 (5.3) :

%97,394HH .. =⋅=⋅= 0,98099382,0k 44 ;

%,8949HH ..
3 0,0099382,0k 838 =⋅=⋅= ;

%,796H .
4 08,0099382,010 =⋅= ;

%,298N . 03,0099382,02 =⋅= .

:

=++++ ..
221084 OH..

4
.

3
. NHCHCCH

100%0,6180,2980,7960,894% =++++= 394,97 ,

, .

2.3
 (3.9),

, 
    .6.2.2:

=⋅+⋅+⋅= ..
104

..
83

..
4

P
H HC1185HC913CH358Q



68

=358⋅97,394+913⋅0,894+1185⋅0,796=36625,5 3.

2.4  1 3

 (5.4) , 
 ( ,

; , , ):

=++⋅= )5,652(01,0V ..
104

..
83

..
4O 2

33 /04432,2)796,05,6894,05394,972(01,0 =⋅+⋅+⋅⋅= .

 (5.5) α = 1,
 1 3 , 

   = 3,76:
33

O
..

0 /73,904432,2)76,31(V)K1(L
2

=⋅+=⋅+= .

α = 1,15   (5.6)
..

0
.. LL ⋅α=α = 1,159,73 = 11,19 3 3.

 D.5 
 10° : 8,9d .. = 3.

 (5.7) :
..

0
....

0 L)d00124,01(L ⋅⋅+= =(1+0,00124 ⋅ 9,8) ⋅9,73 = 9,849 3 3.
= 1,15   (5.8)

..
0

.. LL ⋅α=α = 1,15 ⋅  9,849 = 11,326 3 3.

2.5  1 3

 (5.9) – (5.13)
α = 1:

=++⋅= )43(01,0V ..
104

..
83

..
40

2

=0,01⋅(97,394+3⋅0,894+4⋅0,796)=1,033 3 3;

=+++⋅= )542(01,0V ..
104

..
83

..
4

..
20

2

=0,01⋅(0,618+2⋅97,394+4⋅0,894+5⋅0,796)=2,03 3 3;

=⋅+⋅=
2

2

O
..

2
N
0 V76,3N01,0V

=0,01⋅0,3+3,76⋅2,04432=7,689 3 3.
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33
0 /752,10689,703,2033,1V =++= .

α = 1,15  (N2), 
, 2O    ( .   (5.14)    (5.15)):

=⋅⋅α+⋅=α 2

2

0
..

2
N VKN01,0V

33 /84,804432,276,315,13,001,0 =⋅⋅+⋅= ;
33 /307,004432,2)115,1(V)1(V

22
=⋅−=⋅−α= .

 (5.16) :

33

..

....
O

0

/166,2
8,900124,01
326,118,900124,003,2

d00124,01
Ld00124,0VV 22

=
⋅+

⋅⋅
+=

=
⋅+

⋅⋅
+= α

α

 (5.17) :

=++++= ααααα O
N

2

2222 VVVVVV
33 /35,12307,084,8166,20033,1 =++++= .

= 1  (4.12):

%60,9%100
752,10

033,1%100
V

VO
0

O
0

2

2

=⋅=⋅= ;

%88,18%100
752,10
03,2%100

V
VOH

0

OH
0

2

2

=⋅=⋅= ;

%52,71%100
752,10
69,7%100

V
VN

0

N
0

2

2

=⋅=⋅= .

= 1,15  (4.17)
:

%36,8%100
35,12

033,1%100
V

VO
2O

2 =⋅=⋅=
α

α ;

%54,17%100
35,12
03,2%100

V
VOH

OH

2

2

=⋅=⋅=
α

α ;

%62,71%100
35,12

84,8%100
V
VN

2N

2 =⋅=⋅=
α

α ;
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%48,2%100
35,12

307,0%100
V

V
2

2 =⋅=⋅=
α

.

2.6
   V=100

3.
 (6.3) :

ρ  = 16⋅CH4 .+  44 ⋅ C3H8 .+58 ⋅ C4H10 .+28 ⋅ N2 . +18 ⋅ H2O . =
= 16 ⋅ 97,394% +44 ⋅ 0,894% +58 ⋅ 0,795% +28 ⋅ 0,298% +18 ⋅ 0,618%  =
=0,743 3.

 (6.2) :
M  = ρ ⋅ V =  0,743 ⋅ 100=  74,252 .

 (5.1) – (5.3):
H2O . = 100 ⋅ d . /(803,6+d .)=100 ⋅ 9,80/(803,6+9,80)= 1,205 %;
O2 . = (100 - H2O .) ⋅21/100=(100 - 1,205) ⋅21/100 = 20,747 %;
N2 . = (100 - H2O .) ⋅79/100=(100 - 1,205) ⋅79/100 = 78,048 %.

 (6.3) :
ρ = (H2O . ⋅ 18+O2 . ⋅ 32+N2 . ⋅ 28) / (100⋅ ⋅ 22,4) =
=(1,205 ⋅ 18 + 20,747 ⋅ 32 + 78,048 ⋅ 28) / (100 ⋅ 22,4) =  1,282 3.

 (6.2) :
M  = ρ ⋅ ⋅ V ⋅ ..Lα =  1,282⋅ ⋅ 100 ⋅ 11,326  = 1451,667 .

,   =  + M  = 74,252 + 1451,667 = 1525,920 .

  .
 (6.3) :

ρ  = (CO2 ⋅ 44+SO2 ⋅ 64+H2O ⋅ 18+N2 ⋅ 28+ 2 ⋅ 32)/
/(100 ⋅ 22,4)=( 8,36 ⋅ 44+17,54 ⋅ 18+71,61 ⋅ 28+ 0,31 ⋅ 32)/(100 ⋅ 22,4) =
=  1,236 3.

:
M  = ρ ⋅ ⋅  V ⋅ ..Lα =  1,236⋅ ⋅ 100⋅ ⋅ 11,326 =1525,959 .

 (
V=100 3 )  :
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    74,252  1525,959

1451,667

: 1525,920 : 1525,959

 (6.1) :
∆M = 100 ⋅  | M  +    -   | /  =
= 100 ⋅  | 1525,920 - 1525,959 | / 1525,959 = 0,003 %.

 1%,  .
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