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       - -01 2 390 
  Karcher DS 1 1100 

    1 12000 
    a o  
  

3  30 4500 

    Ceramic Pro 45 6000 
       Oracl 10 12000 

   640780 
 

 
        8%  

      
 

.08,0   (3.2) 

 
       5%  

      
 

.05,0  (3.3) 

http://www.airline.su/catalogue/Uhod-za-avto/Salfetka-v-tube-iz-zamshi-i-mikrofibry_AB-C-01/
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CK  , (3.4) 

 
    3.2 

 
 3.2 –     

     , . 51262 

   , . 32039 

 , . 876581 

 
3.2        
 
 

        -
         -

   .     a o   
    :   , -

   ,  ,  . 
         -

 . 
          

   ..             
( З )    

        З  -
   

 

З  = ч К  , (3.5) 

 

    ч  –     3-  , ч = 500, .∙ .; 
К  –    , К =60%; 

 –    , =736, . . (  2.10). 
        -

   

 

з = З  з/100, (3.6) 

 
    з  –      , з=30%. 
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З  = З /(N12), (3.7) 

 

     N –      , N=1 .  
    3.3 

 
 3.3 –      

    , . 588720 

       -
, . 

176616 

    , . 49060 

 
      

 
  э = WэЦэ  , (3.8) 
 

     Wэ –    , ; 
Цэ   –  1   , Цэ  =6.1 . 

       
 

 Wэ = 
mC

oo

ZZ

KZN




, (3.9) 

 
   N  –      , N =10 

 [17, . 25]; 
 –     , =2070 . 

(  2.13);  
oZ  –   , oZ =0,6; 

oK  –    , oK =0,3; 

CZ  – ,    , CZ =0,96; 

mZ  –   , mZ =0,9. 
     – 5%     
   

 
  = 0,05 , (3.10) 

 
  ,      -

     1430    -
     

 
  = 1430N, (3.11) 
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   «  ,   » -
 2200         

 = 2200N, (3.12) 
 

           
    ,      
  14 .   a o . 

 
 = i 14. (3.13) 

 
       5%     -

     
 

 = 5/100. (314) 
 

   ,     
 .    ё   -
 . 

    10%   .   
    3.4. 

 
 4.4 –   

   ,  2161 
    , . 13181 

   , 3 25 
       , . 875 
    , . 32039 
  ,     

  , . 1430 

   «  , . 2200 
   51911 

  5191 
 57102 

 
         4.6. 
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 4.5 –        -
   

  
, 

. 

 , . 
    

  , %  1 
a o  

 1 
.∙ . 

   588 720 258 800 72 
  
  176 616 77 240 21 
  51 911 23 71 6 

  5 191 2 7 1 
 822 438 360 1 118 100 

 
3.3 ё      
 

        ,  -
        ,     

 
 =T· Ai , (4.15) 

 
      –    , . 

 Ai , –       a o   . 
    4.6 

 
 4.6 –         -

  
 

 " "       

 
 

 
 

-
, 

/
 

 
, 

. 

 
 

-
, 

/
 

 
, 

. 

 
 

-
, 

/
 

 
, 

. 

 
 

-
, 

/
 

 
, 

. 

  5 9800 15 4500 5 6000 15 1500 
 15 15000 27 5600 12 12000 30 1900 

 25 21000 80 6800 20 16000 50 2400 
   45 799000 122 762700 37 494000 95 199500 
    1761200 

          
   

 
  = х - ч· (4.16) 

 
     х  –  ,  . ( . 4.6). 

 ч –    , . ( . 4.4) 
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        -
   18% 
 

 ч = - ·0,18· (4.17) 
 

      –    , . 
 ч –    , . ( . 4.4) 

       
 

 =
ч

К
, (4.17) 

 
 ё    4.7. 

 
 4.7 –    

  , . 1761200 

   , . 938762 

   , . 751010 

 ,  1,2 

 
       

 ,  -  ,  
4.8. 
 

 4.8 – -   
  

  a o   , . 2285 
  , .· . 736 

  , . 1 
   , .∙ . 49060 

 , . 876581 
  , . 1761200 

   , . 938762 
   , . 751010 

   , . 1,2 
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4     
 
4.1 ё       
 

        -
,         4.6. 
   a o    ,    -
    .    a o   -

, 2  , 3- .    a o   
    3.  

 
4.1.1       a o  -

 
 

       -
 :   – ,  – ,   – N x,  

    N 2,   – ,  ,   
   SO2    – b.  a o . 

  a o       L1 (  
)  L2 (  )   ,  

 

1 1
1 2

L L
L


 , (4.1) 

 

2 2
2 2

L L
L


 , (4.2) 

 
    L1  –  a o        , 1 0,007L  ; 

L1  –  a o          
  , 1 0,149L   ; 

L2  –  a o           
, 2 0,007L   ; 

L2  –  a o          
  , 2 0,149L   . 

 

1 2

0,007 0,149
0,078

2
L L


   . 

 
 i-    a o  k-        

   ,  
 

1 1 1ik ik Lik ххik ххM m t m L m t      , (4.3) 
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    ikm  –   i-      a o  k-  

, / ; 
t  –   , 5t   .; 

Likm  –   i-  , a o  k-    -
   10-20 / , / ; 

ххikm  –   i-      a o  k-  
   , / ; 

1ххt  –           -
, 

1 1ххt   . 
 i-    a o  k-        

   ,  
 

2 2 2ik Lik xxik xxm L m t    , (4.4) 
 

   2ххt  –           
, 2 1ххt   . 

     4.2. 
  ( ) 

 

k

k

N

N
  , (4.5) 

 
   Nk  –      a o  k-  , -

     .; 
Nk –  a o     . 
 

0,8  . 
 

     4.1. 
 

 4.1 –      a o  

 
CO CH N  C  SO2 Pb 

1 2 3 4 5 6 7 8 

1 

m ik, /  1,2 0,08 0,01 0,01 0,007 0,004 
M ik 0,96 0,072 0,01 0,01 0,00665 0,0038 
mlik, /  5,3 0,8 0,14 0,14 0,032 0,015 
mxxik, /  0,8 0,07 0,1 0,1 0,006 0,004 

M1ik,  4,4265 0,314 0,1307 0,1307 0,02716 0,016075 
M2ik,  5,304 0,80035 0,1405 0,1405 0,03203 0,01502 

2 

m ik, /  1,7 0,14 0,02 0,02 0,009 0,005 

M ik 1,36 0,126 0,02 0,02 0,00855 0,00475 
mlik, /  6,6 1 0,17 0,17 0,049 0,022 
mxxik, /  1,1 0,11 0,02 0,02 0,008 0,004 

M1ik,  6,233 0,535 0,08085 0,08085 0,035245 0,01911 
M2ik,  6,6055 1,00055 0,1701 0,1701 0,04904 0,02202 
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  4.1  
1 2 3 4 5 6 7 8 

3 

m ik, /  2,9 0,18 0,03 0,03 0,011 0,006 
M ik 2,32 0,162 0,03 0,03 0,01045 0,0057 

mlik, /  9,3 1,4 0,24 0,24 0,057 0,028 
mxxik, /  1,9 0,15 0,03 0,03 0,001 0,005 
M1ik,  10,6465 0,697 0,1212 0,1212 0,034285 0,02314 

M2ik,  9,3095 1,40075 0,24015 0,24015 0,057005 0,028025 

 
  i-   a o    , 

/  
 

  6
1 2

1

10
k

i
j ik ik k p

k

M M M N D 



      ,       (4.6) 

 
    D  –      , D  =305 [ . 2.3]. 

     4.2. 
 

 4.2 –       a o  

 Nk 
Mij, /  

CO CH CH Nox SO2 Pb 

1 35 0,000114 0,000013 0,000003 0,000003 0,000001 0,0000004 

2 84 0,000359 0,000043 0,000007 0,000007 0,000002 0,0000012 

3 175 0,001164 0,000122 0,000021 0,000021 0,000005 0,0000030 

  , /  0,001637 0,000178 0,000031 0,000031 0,000008 0,000004 

 
 

4.1.2        a o  
 

        
a o ,    . 

 a o    ,   , 
, NO , , SO2  

  i- o      -
   

 

  6

1
iTLiiT 10ntmS2mM 



 , (4.8) 

 
   

ikLm  –   i-   a o  k-  , /  [4, . 
2.11]; 

kim  –   i-      k-  , 
/ .; 

ST –       , ST = 0,001, ; 
n  –  ,      a o  k-   

(  2.6); 
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t  –  , t  = 1,5 . 
      4.4. 

 

 

 4.3 –       a o   
 

CO CH N  C  SO2 Pb 

 
ST,  0,015 

 
t ,  0,5 

1
 

m ik, /  1,2 0,08 0,01 0,01 0,007 0,004 
mlik, /  5,3 0,8 0,14 0,14 0,032 0,015 
nk 35 
Mij, /  0,000186 0,000028 0,000005 0,000005 0,000001 0,000001 

2
 

m ik, /  1,7 0,14 0,02 0,02 0,009 0,005 
mlik, /  6,6 1 0,17 0,17 0,049 0,022 
nk 84 
Mij, /  0,000557 0,000084 0,000014 0,000014 0,000004 0,000002 

3
 

m ik, /  2,9 0,18 0,03 0,03 0,011 0,006 
mlik, /  9,3 1,4 0,24 0,24 0,057 0,028 
nk 175 
Mij, /  0,0016 0,0000 0,00001 0,00001 0,000002 0,000001 

 

 
4.1.3       

 
     a o   -

   4.4. 
 

 4.4 –   , , NOx, SO2 ,       
a o   

  CO CH NOx  SO2 Pb 

  0,00164 0,00018 0,00003 0,00003 0,00001 0,0000045 
   0,00238 0,00016 0,00003 0,00003 0,00001 0,0000034 

 , /  0,00401 0,00034 0,00006 0,00006 0,00002 0,00001 
 

4.2        
4.2.1                   

 
 

     , 3 
 

30,9 10q n     , (4.15) 
 

     q –       a o ,   
 a o  200 ,   a o  - 800 ,   - 

350 ; 
n –     . 

     4.12. 
   ( ),   , 3 
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6( 1 2) 10

(100 )

C C
W

B




  


 
, (4.16) 

 
     C1 –      , / ; 

C2 –    , / ; 
     a o   -

    700 / ,   - 40 / ,  
  - 75 /   15 / . 

  a o       
2000 / ,   - 70 / ,    
900 /   20 / . 

       1600 / , -
  - 40 / ,    850 /   

115 / . 
B –  , 85B  %; 
  –    , 1,1   . 

     4.12. 
    a o , /  

 
3( 1 2) 10G C C      . (4.17) 

 
        , /  

 
/ (1 )B

c cG G B  , (4.18) 

     B –  , 0,85B  . 
     4.4. 

 
 4.5 –     

  
  
  

q,  n ω, 3 

W, 3 
 , /  

      

 
-

 

 

  
 

 

 
-

 

 

1 200 35 6,3 4,574 0,0004 4,574 0,416 30 1 

2 200 84 15,12 10,977 0,001 10,977 0,998 73 7 

3 200 175 31,5 22,869 0,002 4,505 2,079 30 14 

 
 

294 53 38,42 0,0034 20 3 134 21 

     
 

24 155 
   



 

50 

 
 

     ««  -
      . . . »,    -

      ,  , -
     ,     

     . 
           , 

         a o . 
  ,   ,   

        
       -

  « ». 
         

a o     ,      -
.         -

 .  
          -

 .  
    , -

       .  
         

  , ё   .  -
 :   .  

–     876581 .; 
–   c  1,2  . 

         -
        

     a o . 
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CONCLUSION 
 
The present graduation thesis is «Cleaning and Washing Desks Modernization at 

the Enterprise of Sole Entrepreneur of Nikulin R.V. in the city of Abakan». It also pre-
sents the provision of additional services such as body polishing, applying of ceramics, 
sheeting of body fittings and ozonizing of passenger compartment; this has made possible 
to calculate and to prove the profitability and relevance of this project successful. . 

Chapter I of the thesis deals with the analysis of the company's work, and its strong 
and weak points for a car washing desk installation. A marketing study and a competitive 
analysis have been conducted; all these measures are relevant to provide additional ser-
vices by the "AutoMarket" enterprise.  

The engineering design part of the thesis determines the number of cars of various 
classes and types to be provided by cleaning and washing services and additional ones. 
The labor coefficient and the annual labor coefficient have been determined. 

The technological equipment and equipment for the desks have been identified.    
The necessary technical specification has been designed and checklists have been 

drawn up to use the proposed equipment. 
The economic part of the research provides the economic effect of the proposed 

measures; the payback period has been determined. Technical and economic features 
have been calculated: the economic efficiency has been proved successful. 

– The amount of capital investments has amounted to 876,581 rubles; 
– The payback period is 1.2 years. 
The final Chapter provides the environmental impact assessment and calculation of 

the amount of solid wastes generated after production processes during car washing and 
express diagnostics.  
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