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 1.1 –     VOLVO 

№    , -  

1  -6832    Volvo FM-Truck 8x4 1301 14 416 

2  -6832    Volvo FM-Truck 8x4 1302 14 007 

3  -6832    Volvo FM-Truck 8x4 1303 14 352 

4  -6832    Volvo FM-Truck 8x4 1304 14 416 

5  -6832    Volvo FM-Truck 8x4 1305 14 346 

6  -6832    Volvo FM-Truck 8x4 1306 11 522 

7  -6832    Volvo FM-Truck 8x4 1307 12 804 

8  -6832    Volvo FM-Truck 8x4 1308 12 695 

9  -6832    Volvo FM-Truck 8x4 1309 12 472 

10  -6832    Volvo FM-Truck 8x4 1310 12 425 

11  FM-TRUCK 8*4 1311 36 053 

12  FM-TRUCK 8*4 1312 38 643 

13  FM-TRUCK 8*4 1313 37 847 

14 -51    FM-TRUCK 8*4 1314 19 186 

15 -51    FM-TRUCK 8*4 1315 20 253 

16 -51    FM-TRUCK 8*4 1316 19 600 

17 -51    FM-TRUCK 8*4 1317 22 749 

18 -51    FM-TRUCK 8*4 1318 22 139 

19 -51    FMX-TRUCK 8*4 1319 17 141 

20 -51    FMX-TRUCK 8*4 1320 18 339 

21 -51    FMX-TRUCK 8*4 1321 18 244 

22 -51    FMX-TRUCK 8*4 1322 18 477 

23 -51    FMX-TRUCK 8*4 1323 18 472 

24 -51    FMX-TRUCK 8*4 1324 18 315 

25 -51    FMX-TRUCK 8*4 1325 18 118 

26 -51    FMX-TRUCK 8*4 1326 16 625 

27 -51    FMX-TRUCK 8*4 1327 16 588 

28 -51    FMX-TRUCK 8*4 1328 16 056 

29 -51    FMX-TRUCK 8*4 1329 15 920 

30 -51    FMX-TRUCK 8*4 1330 16 408 
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n=Д * * η , (2.2) 
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 Э = 𝑊Э ∗ Э, (3.1) 

 

 WЭ –    , ; 

ЦЭ –  1   , Ц =6,1 . 

 

Д    

 Э = ∗ , =  . 
 

Д     

 Э = ∗ , =  . 
 

       

 𝑊Э = 𝑦 ∗ 𝑇 , (3.2) 

 

 Ny –     , Ny1=10,2 
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 –     , =600 . 
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э = 𝑊 ∗ Э  (3.4) 

 

 𝑊  –     , 𝑊 =  ; 
Ц  –  1   , Ц  = 6,1 . 

 э = ∗ , =  . 
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 э  -  ,    , э = ; 
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 = , = , . 
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1 =2230200*0,005=111510 . 

 

Д    

 

2 = 1*0,05 (3.19) 

 

 2 –      , 2 

=247500 .   

 

1 =247500*0,005=12375 . 

 

   ,     
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 . 
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6120 10800 16920 
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 , . 250738,20 41737,32 292475,52 

, . 2758120,20 459110,57 3217230,77 
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 𝛽 = −  (3.22) 

 

  –      , =  ч ; 
 –     , =  ч . 

 𝛽 = − =  ч . 
 

       -

    . 

 ,    , -

   

 =  
(3.23) 

 

 В –  , В =120 ; 

А –  , А = 30 . 

 = =  ч . 
 

       = 80400   1 
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    1      

  

 З = *  (3.24) 

 

  –   , = 80400 .; 
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 –    1 , =4 . 

 

 = 80400*4=321600 . 

 

      27   t = 594 . 
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(3.25) 
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          = 𝑡∗ ∗  (3.27) 

 

 𝑡∗ –    , 𝑡 = ч ; 
N2 –     , N2 = 600 . 

 = ∗ =  ч . 
 

          

  = 𝑡∗ ∗  (3.28) 

 

 𝑡∗ –    , 𝑡 =  ч ; 
N2 –     , N2 = 600 . 

 = ∗ =  ч . 
 

      

 𝛽 = −  (3.29) 

 

  –      , =  ч ; 
 –     , =  ч . 

 𝛽 = − =  ч . 
 

     1 . 

       = 67000   1 

. 

      27   t = 594 . 
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 = З𝑡  
(3.25) 

 

  –   1 , З =  ; 𝑡  –   , 𝑡 =  ч . 
 = = , ч . 
 

      

    

 Э = З ∗ 𝛽  (3.26) 

 

  –     ,  = 112,8 .; 𝛽  –     , 𝛽 = ч . 
 Э = , ∗ =  . 
 

       

 Э =  Э + Э  (3,27) 

 

 Э  –    -  , 

 Э =  . 
 Э  –      -

 , Э =  . 
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= 974520+67680=1042200 . 

 

        

 

Д    

 =  Э  
(3.28) 

 

  –    , =  . ; Э  –    -  , Э = . 
 = = ,  . 
 

Д        

 =  Э  
(3.29) 

 

  –    , =  . ; Э  –    -  , Э = . 
 = =  . 
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=  Э  
(3.30) 

 

  –   , =  . ; Э  –    -  , Э = . 
 = =  . 

 

      

 ,  -   (  3.3). 

 

 3.3 – -    

   
 

 
 

 , 

. 
1200 600 - 

 -

, . 
5500000 749800 6249800 

 -

, . 
974520 67680 1042200 

  -

 , 

. 

5,6 11 6 
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4      

 

 

4.1        -
   30  VOLVO 

 

  – 30 . 

    ( )    ( ) -

     , -

   .      

  , , NO , SO2. 

           i-  

    4.1 

 

  6

1

102 




K

K
iTLiTi ntmSmM , (4.1) 

 

 ikLm  –   i-    -  , /  [1, 

. 2.11]; 

kim  –   i-      -  , 

/  [1, . 2.10]; 

ST –         , 0,005 ; 

n  –    ,       -  

, 1200 ; 

t  –   (3 .) [1]. 

 

   i-   GTi,   -

 4.2 
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  '0,5

3600
Lir T i T

Ti

m S m t N
G

   
 , (4.2) 

 

 '
TN  –   ,        

    . 

 

     4.1 

 

 4.1 –   

  m ik ( / ) mLik( / ) mxxik( / ) t ,  txx1,txx2 L1=L2 

 2,5 7,2 1,03 3 1 0,705 

 0,96 1 0,57 3 1 0,705 

N x 0,93 3,9 6,56 3 1 0,705 

SO2 0,134 0,86 0,112 3 1 0,705 

 0,046 0,45 0,023 3 1 0,705 

 

     4.2. 

 

 4.2 –   

  m ik( / ) mLik( / ) ST( ) n  t ,  NTk MTi( / ) GTi( / ) 

 2,5 7,2 0,005 1200 3 1 0,0090864 0,0010517 

 0,96 1 0,005 1200 3 1 0,0034680 0,0004014 

N x 0,93 3,9 0,005 1200 3 1 0,0033948 0,0003929 

SO2 0,134 0,86 0,005 1200 3 1 0,0004927 0,0000570 

 

4.2        -
   30  VOLVO  

 

  – 30. 

  , , NOX, S02    -

     4.3 
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6
21

1

10)( 



 iiii tAmtmtmnM , (4.3) 

 

 n  –       , 1500; 

im –   i-       

     , /  [1, . 2.10]; 

im –   i-        -

   , /  [1, . 2.12]; 

t  –       (   1,5 

) [1]; 

t 1 –           

 (   3 .) [1]; 

А – ,     i-  -

         -

   (   1,8) [1]; 

t c2 –         

 (   1,5 .) [1]. 

 

   i-ro     4.2 

 

3600

)( '
21 iii

i

NtAmtmtm
G


 , (4.2) 

 

 'N  –   ,      

 (1 ). 

 

ё  Gi   ,   -

   i-  . 

     4.3 
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 4.3 –      

  m ik( / ) nk mxxik( / ) 
t , 

 
t 1  t 2  Nk M i Gi 

 2,5 1200 1,03 3 3 1,5 1,8 1 0,016045 0,003714 

 0,96 1200 0,57 3 3 1,5 1,8 1 0,007355 0,001703 

Nox 0,93 1200 6,56 3 3 1,5 1,8 1 0,048218 0,011162 

SO2 0,134 1200 0,112 3 3 1,5 1,8 1 0,001248 0,000289 

 

4.3       30 -
 VOLVO 

 

       

, , NO , SO2.  

  i-ro      -

   4.4  4.5 

 

  6

1

102 



 iTLiiT ntmSmM , 
(4.4) 

 

 ikLm  –   i-ro   -  , /  [1, 

. 2.11]; 

kim  –   i-ro     -  -

, /  [1, . 2.10]; 

ST –       , 0,005 ; 

n  –   -  ,     

 , 30 ; 

tnp –   [1]. 

 

      4.5. 
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3600

2 KiTLi
iT

NtmSm
G


 , 

(4.5) 

 

 N  –   ,    -

  (1 ). 

     4.4. 

 

 4.4 –   

  m ik( / ) mLik( / ) Sт nк tпр Mi Gi 

 2,5 7,2 0,005 30 0,5 0,0000397 0,0003672 

 0,96 1 0,005 30 0,5 0,0000147 0,0001361 

Nox 0,93 3,9 0,005 30 0,5 0,0000151 0,0001400 

SO2 0,134 0,86 0,005 30 0,5 0,0000023 0,0000210 

 

4.4 ё      30  
VOLVO  

 

      -

 VOLVO– 30 . 

 

     -

,      (   -

),      .    -

 4.6 

 

i

i
i T

n
NN  . , 

(4.6) 
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 iN . –  ,   i-  , 130 

; 

in  –  ,    , 

30 .; 

iT  –     i-  , 3  [2, 

.6]. 

     

 
310 ii mNM , (4.7) 

 

iN  –    i-  , ./ ; 

im  –    i- o    [2]. 

        4.5. 

 

 4.5 –   

 -

  

( ) 

-   

 

  

 

-  

  

1-  

 

 

 -

,  

 ,   -

 , 

 

 132.3 30 1 3 52 0,0172 

 0,0172 

 

  ,    -

 30  VOLV . 
 

    ,  

  ,    4.8 
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310i
i i i

i

L
M N n m

L
     , 

(4.8) 

 

 iN  –   i-  , ; 

in  –  ,    i-  , ; 

im  –      i-  , . [2]; 

iL  –     i-  , . / ; 

iL –     i-     -

 , . . [2]. 

        4.6 

 

 4.6 –   

 

-

 

-

 

-

 

 

-

. 

-

, 

 

 

-

. 

-

, 

 

 

-

. 

-

, 

 

-

 

, 

.  

 -

. .

, * 

 -

. .

, ** 

 -

. .

, ** 

VOLVO 30 0,5 0,6 1,2 8 6,000 14,400 28,800 

 49,200 

 

       30 -

 VOLVO. 

 

      -

   4.9 

 

310i
i i i

i

L
M N n m

L
     , 

(4.9) 

 

 iN  –   i-  , 30 .; 
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in  –       i-  , 8 

.; 

im  –        i-  , . 

[1]; 

iL  –     i-  , 8 . / ; 

íiL  –     i-      

 , .  [2]. 

        -

       10 . ,   

  - 1000 . 

        4.7 

 

 4.7 –   

 -

 

-  -

 

-  -

  

, . 

 1 /  

  

 

,  

 

, .  

 . 

 

. -

,  

VOLVO 30 16 1,5 8 576 

 576 

 

       -

 30  VOLVO. 

 

       

   8.5 

 
410 HLnqNM iiii , (8.5) 

 

iN  –   i-  , . [2]; 
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iq  –     100  , /100 . [2]; 

iL –     i-  , . / [2]; 

in  –     100  , /100 .; 

       

n  = 2,2 /100 . [1, . 10]; 

       

n  = 0,2 /100 . [1, . 10]; 

 -    ,   1; 

 = 0,13[1, . 10]. 

 –   , / ,  = 0,9 /  [1, . 10]. 

 

        

    4.8 

 

 4.8 –   

 -

 
-  

 -

  

 100 . 

 

 

 

 -

, 

. /  

 -

 

-  .  

. . 

VOLVO 30 37 8  0,24935 0,03117 

 0,24935 0,03117 

 

     30  VOLVO. 

 

         -

    4.10 

 

310i
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i

L
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L
     , 

(4.10) 
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 iN  –   i-  , . [2]; 

in  –  ,    i-  , . [2]; 

im  –      , . [1, . 11]; 

iL  –     i-  , . /  [2]; 

íiL  –     i-     , . 

.[2]. 

         4.9. 

 

 4.9 –   

 -

 

-  

/  i-  

, 

 

-

 

 

 

/ , 

. 

 -

 

 

 

-

 -

, .  

 

 

/   

 

, 

.  

 -

 -

,  

-  -

 

,  

 -

 

,  

VOLVO 
30 14 

295/80 

R22.5 
 8 90 62,5 14 2,33 

 2,33 

 

  ,    30  

VOLVO. 

 

      4.7. 

 

k

m
M




1 , 
(4.7) 

 

 m –   ,   , / ; 

k –     , k = 0,05 [1]. 

     63     0,063 / . 

    : 
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CONCLUSION 

 

 

The final qualification work on the topic "Development of a cleaning and 

washing station for VOLVO dump trucks at Gortechmash LLC" has allowed to cal-

culate and prove the profitability of this project and substantiate its relevance. 

In the first chapter of the work, an analysis of the enterprise's work has been 

carried out, strengths and weaknesses of organizing a dump truck wash have been 

identified. Marketing research has been performed. These activities have shown the 

relevance and attractiveness of this direction for the organization of a cleaning and 

washing station on the production areas of Gortechmash LLC. 

In the technological part, the estimated number of arrivals of dump trucks of 

various classes and types has been determined to receive UMR services. The labor 

intensity of each type of work and, accordingly, the annual labor intensity of the post 

have been determined. 

The technological equipment for the station of cleaning and washing works has 

been also selected. 

The development of the necessary technical documentation has been carried 

out, flow charts and operating instructions have been drawn up using the proposed 

equipment for cleaning and washing works. 

In the economic part, the calculation of economic effect from the proposed pro-

ject of the area has been made, the payback period has been determined. Technical 

and economic indicators have been calculated: economic efficiency has been proved. 

- The amount of capital investments is 6,249,800 rubles; 

- The payback period is 6 years. 

In the last chapter, the assessment of the impact on the environment has been 

given, the amount of solid waste generated by industrial processes when washing 

dump trucks has been calculated. 
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