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https://patents.google.com/patent/US20110198083A1/en?q=Shale+oil+extraction&assignee=General+Synfuels+International&country=US&language=ENGLISH&num=100&sort=new
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70% NI + 20% 

Cu + 10% Al2O3 
CH4 550±20°  214  52 

2 
70% NI + 20% 

Cu + 10% Al2O3 
CH4 650±20°  482 130 

3 
70% NI + 20% 

Cu + 10% Al2O3 
CH4 750±20°  554 150 

4 
70% NI + 20% 
Cu + 10% SiO2 

CH4 550±20°  382 102 

5 
70% NI + 20% 
Cu + 10% SiO2 

CH4 650±20°  504 132 

6 
70% NI + 20% 
Cu + 10% SiO2 

CH4 750±20°  508 152 
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1. К  а е  

 

      ,  ,     
 . 

    : 

M3 
Vnh 
nh 

Vnh  1.019 
3

 

    : 

Vzh  Vnh0.6 
 

Vzh  0.612 
3
 

 

       
  (   8732-78): 

     :  

    : 

rt  0.275m 

Dt  2rt  0.55m ht  

5m 
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10 

3 

m 

m 

m 

Vtrubi    rt 
2
ht Vtrubi  1.188 

3
 

 

   : 

Vz  Vnh  Vzh  Vtrubi Vz  2.819 
3
 

 

  : 
 

hz  ht rz  rz  424mm Dz  2rz Dz  847mm 

 
 ,      2   ,  

     ,      
 20%,  : 

Vzk  Vnh    Vzh 1.22    Vtrubi Vzk  5.102 
3
 

 

rzk  rzk  570mm Dzk  2rzk Dzk   1.14 
3
mm 

 

      , : 
 

Dr  Dzk  300mm Dr  1.44 10 mm 

 

2. Ра е  а а  

 

         

  : 

   
1   sin() 

1  sin() 

 
  0.589 

 : 
Dzk 
R  R  0.285m 
4 
 

     (  ): 

fp  tan P fp  0.577 

 

     : 

pn  pm(1   )(1  ) pn  4.399
3 kg 

10 
3 

m 

Vz 

 hz 

Vzk 

hz 
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P 
2 
 Pp

2 
 POPp O 

10 m 

5 

10 m 



          
     : 

h  5m -    
 

pngR     1 


 fpz




z  h 

z fp 
exp



R 

z  3.607
4 

10 Pa 
 

        : 

x  z 

  x 

Dzk 

x  2.124

  2.124

4 
10 Pa 

4 
10 Pa 

r  r  0.57m 
2 

  90 
 

      : 
 
Pp  KD2r sin() 
 

Pp  2.381 
4 
Pa 

 

   
 

   : 

mn  pmVzk  Vtrubi
 Dzk

2
 

mn  1.221
4 

10 kg 

Fpov  
4

 

 

      : 
 

PO 
mng Dzk 

Fpov 
PO  4.203 

5 
Pa 

    : 
 

Pf  Pf  4.089 10 mPa 

 
 

   ,        
( ),     : 
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5 

10 Pa 

10 

p 

p 

   : 
 

Vtrubi100 
% 

Vzk 

 
 

%  23.3 

 

  , : 
 
 

Pfk  0.76 Pfk  3.136 10 mPa 

 

  , : 

mnk  pmVzk   Vtrubi 0.767



mnk  9.367




3 
10 kg 

 

  [σ]       : 
 
[]  

Rp0.2 
 

 

nT 

 
[]   1.767 

8
 

         : 
Pfk 
Sp1  

[] D 

Sp1k  1.646mm 

Sp1  4.957 
 4

 

 

    : 

pDt 
Spt  

2[]  p 
Spt  0.519mm 

 

      , : 
 
S1  S  C 

ST  Sp1k  C ST  2.646mm 
 

    3 mm 
 

    : 

pDzk 
Spz  

2[]  p 
Spz  1.076mm 

 

      , : 




P  P  P P 

O p O p
2 2 

zk 
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   p

di 

1 

1   
D 


 di 

    p       p 

1  
(1616mm)  (2150mm) 

1  16
  16mm   150mm 

3
 

D 
  2

D 


 v 

p 

Sz  Sp1k  C Sz  2.646mm 
 

    3 mm 

   : 

pDr 
Spp  

2[]  p 

Sp  Spp  C 

Spp  1.36mm 

 
Sp  2.36mm 

 

   2,5 mm  

   : 

L  253mm 
 
Dv  35mm 

-    
 

-     
 

3.1 Dv 45L 
Sj 2400 

1 


1  
3.1L  D   2mm Sj  2.213mm 

 

      2,5 mm 

   ,       
 

           : 

  : 
 

 
 

K0í 

 
di 

 
Dp  1578mm 

 
-     
 

-    
 

 

 
 
 
 
 

 

K0n  K0n  1.215 
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Dp  D2 

2

    p   

1  
(3040mm) 

1  30
  40mm 

3
 

D 


p 

p[] 

Dp  D2 

2

9 

 

s1n  0.4K0nDp


sn  s1n  C 

s1n  33.315mm sn  

34.315mm 

    35 mm 
 

D2  1420mm -       

 
s2n  s1n s2n  14.909mm 

 
   15 mm  

 : 

 
 

K0v  K0v  1.529 
 

 

 
 
 

s1v  0.4K0vDp s1v  41.93mm 

 
sv  s1v  C sv  42.93mm 
 

    43 mm 
 

 

s2v  s1v s2v  18.763mm 

 
   19 mm 

 
3. Те в  а е  а в  

 

      : 
 

Qnag  M3Cpnh Tnh2  Tnh1 Qnag  1.007

10 J 

 

      -  : 

p 

p[] 
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10 J 






2 

2 

H M3 
Qreak 

CxHy 
Qreak   1.782 

6
 

 

      ,    : 
 

Qn1  Qnag   Qreak1.2  
1

 

 
Qn1  1.009


6 

10 W 

 

        
: 

 
pr 


 1 
 f

 

1 

    
1   

 1
v 


pr  0.526 

 

       
 , : 

 

 Tf  
4 

 Tsv  
4

ch pr        

L 
 100  100        185.417   

W
 

 
 

Tf  Tsv L 
m K 

 

  : 
 
sl  st0.6  nh0.4 

 
 
sl   11.928



W 
 

 

mK 

Str  2.5mm Ssl  

295mm 

-     
 

-       

k 
1 

1   
  

Str 

L st 
 

Ssl 
sl 

 
k   33.057

W 
 

 

m K 

 
 

     : 
 

 
FTO 

Qn1 kTnh2  

Tnh1


2 

57.579m 

 

q  17.52
kW

 F  
Qn1

 
 

 

F 
2

 

2 TO1 q 
m 

TO1 57.579m 

M 

FTO 
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3 

3 

3 

hr 

g2 

       ,      
,        . 

  (   ): 

Qvm  23335


Qe   146200

10  
J
 
3 

m 
 
3 

J 
 

 

%vm  17.7 

 
%e  25.5 

 
-  -   

 
 -  

Qpr  85980 Qp  91300

10 
3 

m 
 

10  
J
 
3 

m 
3 

J 
 

 

 
 
%pr  16.2 

 %p  1 

 

 
-  

 
-  

10 

 Qbb   116050

3 
m 
3 

J  %bb  12.2 
 -  -  

 
 
Qpb  46000

10 
3 

m 

10  
J
 
3 

m 

 
 
%pb  19.9 

 
 

-  

    : 

Qvm%vm   Qe%e   Qpr%pr   Qp%p   Qbb%bb  Qpb%pb 7   J 
Qpg  100 

 7.957 10 
3 

m 

  ,      : 
 
Qn1 

3
 

Gg1  Gg1  45.643 
m

 
Qpg hr 

    : 
3 

Ggk  Gg12  91.287 
m

 
 

  : 
3 

G  602.7 
m 

hr 

1.1QpgGg2

-    
 
 
tonne 

GT  
C

 T  T  GT  461.095    
hr

 
pn n2 n1 
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