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RABDOMIZED EXPERIMENT OF TWO FACTORS IN STUDYING 
COMPENSATION PNEUMATIC CONTROLLER CONDITION 

IN A PIPE LAYDOWN

,
, ; -

.
Dependence of the pressure value within a pneumatic controller on the amount of pipes covered by the pneu-

matic controller as well as on the tension of lashings; experiments done resulted in making up a nomogram chart 
for determining excessive pressure within the pneumatic controller.
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Key words: experiment of two factors, experiment planning, pneumatic controller, pipe laydown, pneumatic 
technology, cargo shifting control.
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: 6, 5, 4, 2, 3, 4, 5, 2, 1, 6, 6, , 1, 3, 1, 
, , 4, , 5,  ( ) ,

. , -
. -

, .
 3 × 2 ( . 1). -

, . 1, 
.

. , -
, ,

.
 1

t = 1 t = 2

2 1                  9, 12, 14 4                      3, 6, 15

4 2                  4, 8, 16 5                      2, 7, 17

6 3                  5, 13, 18 6                      1, 10, 11

, , -
 2 × 6 = 12 .

,
 ( . 1)  — 

 ( . 1). ,  5 – 2 – 1 = 2 -
.

, . -

Xijk = +Pi + Tj + PTij + k(ij),

Pi — ,  ( ); Tj — -
 ( ); PTij  — ; k(ij) — -

 (i, j), .
-

, . 1. . 2.
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 2

t = 1 t = 2

n = 2 0,47
0,63
0,64

0,98
1,3
1,2

n = 4 0,31
0,29
0,27

0,61
0,57
0,56

n = 6 0,21
0,2

0,16

0,37
0,38
0,42

. 3. 
P T . -

.
.

 3

P2T1 P2T2 P4T1 P4T2 P6T1 P6T2

 0,47 0,98 0,31 0,61 0,21 0,37  

 0,63 1,3 0,29 0,57 0,2 0,38  

 0,64 1,2 0,27 0,56 0,16 0,42  

Tj 1,74 3,48 0,87 1,74 0,57 1,17 1,3689

1,0274 4,0904 0,2531 1,0106 0,1097 0,4502 6,9414

 0,2209 0,9604 0,0961 0,3721 0,0441 0,1369  

 0,3969 1,69 0,0841 0,3249 0,04 0,1369  

 0,4096 1,44 0,0729 0,3136 0,0256 0,1764  

SS       6,86535

SS       1,769782

SS       5,095568

T 2
j 3,0276 12,1104 0,7569 3,0276 0,3249 1,3689 1,873887

n 3 3 3 3 3 3 18

T2
j /n 1,0092 4,0368 0,2523 1,0092 0,1083 0,4563 0,104105

. 2 -
. . 4.
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 4

Pi
t = 1 t = 2

n = 2 0,47
0,63
0,64

0,98
1,3
1,2

1,45
1,93
1,84

5,22

n = 4 0,31
0,29
0,27

0,61
0,57
0,56

0,92
0,86
0,83

2,61

n = 6 0,21
0,2

0,16

0,37
0,38
0,42

0,58
0,58
0,58

1,74

Tj 3,18 6,39 9,57  

T2
j 10,1124 40,8321 91,5849 50,9445

SS    0,57245

P2
i 27,2484 6,8121 3,0276 37,0881

SS    1,0933

SS    1,66575

SS    6,86535

   5,1996

1 0,57245 0,57245

2 1,0933 0,54665

2 5,1996 2,5998

12 1,66575 0,138813

17 8,5311   

F2,12 4,123908

F1,12 3,938046

F2,12 18,72886

, :
— H1: Pi = 0, i ( ),
F2,12  = 0,54665/0,138813 = 4,123908,  1 %- ;
— H2: Tj = 0, j ( ),
F1,12  = 0,57245/0,138813 = 3,938046,  1 %- ;
— H3: PTij = 0, i j ( ),
F2,12  = 2,5998/0,138813 = 18,72886,  1 %- .
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