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» [2]. 

:

1-  –4 , 4 ,

2-  9-  –  – 9  – 1 

, 4 , 4 .

:

, /S, 2 , /S, 2

-  1 (2-9- )/27,5 8/220 

1/36,18

1/35,29

1/36,64

1/35,95

36/1296,54

1/55,29

1/56,44

1/57,06

1/59,06

36/2050,65

:  80/3567,19 

-

1.  – 614,36 2

2. :

)  ( ) – 503,40 2
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) 1  ( ,

) – 

492,88 2

) 2-9-  ( ,

) – 492,64 2  8 = 3941,12 2,

 ( ) – 4312,16 2

)  ( ) – 500,76 2

3.  : 

       - . 0.000 – 1176 3

       - . 0.000 – 16744 3

 – 17920 3

1.3

 1.4 

,

1.  800 

2. 3,5  100 

3.
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. 0,000 
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9.  200 350
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12.

13. ,  100  1000 

14. «KONE»  2  1000
V=1.6 /

15.

1.4

  - ,

.

.

, ,  – 

.  – ,  – ,

, .

-

 [3]. 



9
-533.08.03.01.2018.

. .

) , ,  – 

, ;  – ;

) ,  - , ; -

;

)  – ;  – ;

)  – ;  – ;

1.5

: tint = 21 °C. 

:

tht = -6.5 °C. 

: zht = 218 .

:

Dd = (tint - tht)zht = (21 - (-6.5))×218 = 5995 °C .

:

: .

 4 [4]. 

Rreq = 3.5 2°C/

 1.5. 

 1.5 

, ,
/( ° )

,
2°C/

1 120 0.339 0.35 

2 ROCKWOOL 100 0.04 2.5 

3 600 / 300 0.22 1.36 
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).

:

R  = 4.21 2°C/

: , ,

, h
h/a < 0,3.

:

int = 8.7 /( 2°C) 

: ,

, .

:

e t = 23 /( 2°C) 

:

R  = 1/ int + R  + 1/ ext = 1/8.7 + 4.21 + 1/23 = 4.37 2°C/

R  = 4.37 2°C/  > Rreq = 3.5 2°C/

:
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.

2.2.3
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. ,

2.2.

 2.2 , / 2

/
2

.
.

,
f /

2
,

 0,06 =18 / ,

 0,02 =25 /

 0,2 =25 /

6,58 1,1 
7,2

4

- , 1,65

4,54

1,2

1,1
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- ,  0,3 =6 / 3,

 0,12 =18 / 3,  0,1

=0,5 / 3, :

 (h=2,8 ), / . .

4,0
1,1

8

13,

2

-  ( ) 1,5 1,3 2,0 

- / 3,0 1,2 3,6 

-
 2.6 

  No.           d           E         Mue       Rho 

              [ ]     [ / 2]                [ / 3] 

    1         0.2      3E+007         0.2      2.75 

d   -     Rho - 

E   -     Mue - 
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2.2.5

: 25.05.2018 
GenuineIntel            Intel(R) Core(TM) i3-3210 CPU @ 

3.20GHz    4 threads 
Microsoft Windows 7 Ultimate Edition RUS Service Pack 1 

(build 7601), 64-bit 
 = 1990798848 

12:40  C:\Program Files 
(x86)\LIRA SAPR\Data\ 1.txt

12:40
 = 3936 (

= 3912) 
 = 3939 (

 = 3915) 

12:40
 = 18689 

12:40
12:40
12:40
12:40
12:40

12:40
12:40
12:40
12:40
12:40
12:40

:
 1  PX=0  PY=0  PZ=724.366  PUX=-0.00277643

PUY=-0.00417493  PUZ=0 

 = 0 
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3

3.1

 3.1 
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1 2 3 4 

1  8,6 

2 627,5

3 125,5

4 627,5
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3.2

 3.2 
/

 (
) .-

,
.-
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1 2 3 4 5 6 7 

1
§ 4-1-46  8,6 11 11,83 

2

§ 4-1-34 627,5 0,37 29,02 

3

§ 4-1-48 125,5 0,26 4,08 

4 § 4-1-34 627,5 0,19 14,9 

5
§ 4-1-54 6,275 0,14 0,11 

:

8
V

,

:
;

, .  – III 
; .  – 4-
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20
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101 200 +8; 5
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2. 1,5 %

18242 72

3.

:

3 25346 82

25347 82

,

,

5. 23478 79 ,

6.

:

0,0125

10180 78,

18105 86,

7. 75%
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   4.2 

 4.1 
 (

)

.
.

,
.-

.

,
.-

.

1

 (

)
07-01-054-1 100 3,77 125,35 59,07

2

01-01-036-2 1000 9,038 0,25 0,28

3
01-01-008-02 1000 1,847 24,19 5,59 

4
06-01-001-16 4,47 220,66 123,29 

5

06-01-024-03 0,59 1051,83 77,57 
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6 ,
07-01-014-01
06-01-031-3

100
100 1,2

1,26
825,92
1666

123,89
262,39

7
06-01-041-1 100 13,8 951,08 1640,61

8
08-03-002-2 1429,38 4,24 757,57 

9 10-01-034-08 11,88 149,16 221,5

  10 
10-01-039-01 9,98 104,28 130,09 

11

12-01-002-07
12-01-013-03
12-01-017-02
27-07-005-01

 6,19 
6,19
6,19
6,19

26,22
45,54
62,22
10,5

20,28
35,24
48,14
8,12

12 11-01-002-09
11-01-011-03 100

68,07
68,07

1,8
40,65

15,32
345,88

  13 15-06-001-01 100 135,80 33,63 570,87

14

16-01-002-
02
16-01-005

100 14,48
7,24

129,92
85,47

235,16
77,35

15

22-01-006-4,
23-01-005-4

1
100

0,022
0,22

454
113,46

1,25
3,12
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16 47-01-046-3 100 84,19 35,08 369,17

4.3 , ,
, .

 30 .
, .

1  100 % 35 

2  85 % 30 

3  13 % 4 

4  2 % 1 

/

.

.

-

1 -401 -10,

10 ,  25 

 1 

2 -3323  1 

3  Putzmeister M63-5  1 

5 -50  1 
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6 -6  1 

7 -45717  1 
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,

  V= 50  1   

-   2   

-2,  3620-76 2   

  L=3  1   

 0,33 3 2   

 1 3 1   

  4   

-   4   

  4   

10   

50 . .   

4
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2

4

2

-10 /1,

7502-89

2   

 100  2   

 ( - ) -400,  7948-80 2   

-74, 2-12-156-

76

2   

 10528-76 1   

 10529-86 1   

2-300,  9416-

83

2   

-1-125,  166-

89

2   
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4.3.1

.

.

1  3 2/  4 12 2

2   0,9 2/  30 27 2

3   0,07 2/

1  15 

35 2,1 2

3

4  8 2/18  35 16 2

, 2

,

.

 “ “ 31603 18,0 3*6*2,

9

1

 16 

.

“ “ -06- 15,7 3*6*2,

9

2

 1  “ “ -09- 1,4 1,3*1,2

*2,4

3

 “ ” 16,2 3*6*3,

1

1

“ “ -04- 18,0 3*6*2,

9

1
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4.3.2

 350 ,  160 .

-160-10/6/0,4 

.

/

.

.

.

.,

1 . 1 80 

/ .

80

2  4 10 

/ .

40

.    120

3 2 4000 1,5 / 2 6,0 

4 2 7500 0,4 / 2 3,0 

5 2 1000 3 / 2 3,0 

   12

6 2 60 15 / 2 1

7 3 120 100 / 3 12

   145
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4.3.3

:

mln
T

P
P ***

 – 

 – ,

n – 

l – 

 (  1,2) 

m – ,

 1,3 

-

,
.

.

-

, , . .

/
150 3 542 5 28 

 150 
.

.
20,8 5 1 

 150 . 351 5 18,3 

150 . 100 5 5,2 

150 . 100 5 5,2 

 150 . 484 5 25 

150 . 135 5 7 

 150 . 50 5 2,6 
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1. ,

2.

3. /

 ( )

1. ,

2. .

3. .

4.  ( ,

, , . .)

1.

2.

, .

.



59
-533.08.03.01.2018.

. .

.

.

.

, .

-

,
2
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2

/
28 3 1 28 

 1 . . 2,5 2,5 

 18,3 . 1 18,3 

5,2 . 2 10,4 

5,2 . 2 10,4 

 25 . 1 25 

 7 . 2 14 
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