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ABSTRACTS 

Due to the decommissioning of a large number of overage nuclear powered submarines (NPS) in 
the Northern and Pacific Fleets complexes for long-term storage of reactor compartments of decom-
missioned nuclear powered submarines were arranged. Such a complex in the Far East is served by a 
specially built transport and transfer floating dock "Sakura". The dock ensures lifting of NPS three-
compartment units from the water surface, their transportation to the coastal area and their unloading 
ashore with the transport module which includes hydraulic-ship-carrying trucks. In addition to NPS re-
actor compartments, some other objects, including the special ships which provide for NPS service are 
subject to long-term storage. 

During the operation of the dock, there were situations that could lead to serious accidents. These 
situations were associated with ineffectual project instructions for docking operations to be made, in-
cluding the ballasting of the dock in the process of shifting the object onto the coastal area.  

During the development of the project for unloading ashore of a special barge, the length of which 
was much greater than the length of the dock, the reactions of transport module trucks during shifting 
were studied and practical recommendations were developed.  

The abstract provides for the guidelines on ballasting of the transport and transfer floating dock 
"Sakura" in the process of shifting the object onto the coastal area. Some results of the implementation 
of these recommendations are reported.. 

Key words: storage of radioactive wastes, nuclear powered submarines, transfer floating dock, bal-
lasting. 
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ABSTRACT 

In this article, the materials on the themes: Automated management of aviation and the aviation of 
ship equipment (aircraft carrying ships, amphibious assault vehicles (helicopter carrier)) uses as part of 
its armament group basing of flying machines (planes, helicopters), as well as automatic control of 
loading and discharge target airborne equipment with tank landing ships (large amphibious ships, am-
phibious assault ships). 

At the moment the ships of the Navy of Russia no electronic computer system will allow automation 
of management processes connected with the operation targeted military vehicles (aircraft, helicopters, 
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landing spec. technique). Concept lies in the basis of this work will allow to create scientific and techno-
logical developments aimed at optimization of computer-aided control of the ship, which would have al-
lowed to develop both basic and related areas of science and industry, while ensuring compensation 
backlog of domestic military-industrial complex on the subject, and on specific issues would even lay 
ahead on the subject of world leaders of these developments (NATO countries). 

Key words: desk information support for senior engineer of the flight. Automated Desk of infor-
mation support of integrated home and combat use of shipborne aircraft from aircraft carriers and am-
phibious assault ships. Automated Desk-based and combat application of the target of military equip-
ment. A single integrated computing platform of the automated control system. Board "Ouija". Aircraft 
Data Management and Control System (ADMACS, the system data and control planes). 
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ABSTRACTS 

One of the areas of hydraulic engineering is the construction of facilities, which is a shell filled with 
soil. The advantage of this type of constructions is to use minimum of new material. That construction 
mainly consists of soil taken directly at the building site. 

Sustainability of the construction means the ability to resist to external horizontal load under the ac-
tion of its own weight without overturning. 

The purpose of this study is to develop a theoretical model to predict the construction response for 
the horizontal load, taking into account construction own weight, and the verification of the theoretical 
model by finite elemental model. Lateral pressure of soil, berthing impact, mooring forces, technologi-
cal capacity can be modelled by this horizontal load. 

The finite element model was created using the software ANSYS / LS-Dyna to verify the theoretical 
model. 

A theoretical model is developed through the using of slip lines at the theory of plasticity and is 
based on simple equations of static equilibrium. 

Maximum horizontal load, leading to overturning of the shell, hereinafter is called «MaxFice», is 
calculated on the basis of the theoretical model and then is confirmed by numerical simulation. The re-
sults of the numerical simulation are correlated with the results of the theoretical model. The discrep-
ancy between the theoretical and numerical results is shown. The possible causes of discrepancies are 
discussed. The study helps to provide a good understanding of the mechanism of the overturning, it is 
useful for the theoretical models development and design purposes. 

Key words: foundation soil, ice load, stability, slip field, Coulomb –Mohr, cohesion of soil, 
ANSYS/LS-Dyna software. 
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ABSTRACT 

Dimensioning connecting structure of the catamaran depends on the operational, hydrodynamic 
and strength factors. Increase in the width of the bridge to some extent promotes reduction the wave 
resistance of the water of the vessel and improve propulsion. 

However  the bending moments and shear forces in the connecting structure are increasing. This 
can cause increased stresses. 

The study devoted to the evaluation the impact of the width of the bridge two-hull vessel to the 
stress state of the connecting structure. 
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We studied the effect on the connecting structure of ultimate loads in two types: transverse bending 
of the bridge with the free suspension of one of the hulls and twisting of the whole structure in the 
asymmetric bending. 

To determine the stress method was used based on the static equilibrium structure taking into ac-
count the possible movements of its elements. 

The obtained dependencies make it possible to assess the strength of the designed catamaran and 
receive constructive and weight characteristics of cross-linking of the conditions for the operation of 
their allowable loads when different distances between the hulls, as well as to appoint the clearance 
limit in terms of strength. 

Key words: catamaran, bridge, ultimate loading. 
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ABSTRACT 

High-speed rotodynamic machines due to the low weight can be effectively used in various mecha-
nisms. But the reliability of their operation depends on the condition of bearings. One of the promising 
ways to increase the durability and reliability of bearings is the use of gas lubrication. The drawback of 
such bearings is a low bearing capacity. There are several ways to increase the carrying capacity of 
these bearings, among them is the use of gas bearings with yielding work surfaces (segment bear-
ings), which are considered in this paper.  

The article provides for the description of the design model and substrate model developed which 
can be used in the calculations of both radial and axial bearings with gas lubrication. The model in-
cludes a combination of elastic elements and allows improving gas lubrication bearing design. Chang-
ing the stiffness values of elastic elements in the process of the calculation, it is possible to find the 
necessary characteristics of the bearing.  

Key words: gas-static, gas-dynamic, hybrid, lubrication, elastic substrate, gas bearing, bearing ca-
pacity, stiffness. 
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ABSTRACTS 

The transportation of heavy large-size cargo is technically challenging. This problem has arisen in 
connection with the delivery of the equipment for the refinery in Komsomolsk-on-Amur. The transporta-
tion is carried out using non-self-propelled barges with the equipment located on their decks. To unload 
it on the shore the construction of the slipway is arranged. The paper presents the issues of ensuring 
the structural integrity of the barge and the slipway in the process of unloading.  

The calculations are performed according to the scheme of the beam lying with an initial clearance 
on yielding supports. The method of five moments was used for the calculations. The options are con-
sidered for the barge to be ballasted during the lifting to the slipway.  

The results of load calculations for slipway trucks when lifting the barge with heavy large-size cargo 
and when shifting the cargo from the barge onto the coastal area. Practical recommendations based on 
the results of the calculations are reported. The brief information about the operation to unload the 
equipment ashore is provided. 

Key words: barge, slipway, slipway truck, reactions, shifting, heavy large-size cargo. 
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ABSTRACT 

The article describes some seaworthiness problems of high speed catamarans, intended for operation 
in shallow water fairways. Seaworthiness problems of high speed catamarans had been considered in 
historical aspect from antiquity to nowadays. The description of the landing catamaran which was used by 
ancient Romans is given. Catamarans of Oceania inhabitants, Burma royal catamaran and modern pas-
senger catamaran used in Russia Federation are described. The influence of shallow water in their design 
is rated. Change of wave resistance in shallow water at increasing speed has been shown. The wave re-
sistance reaches its maximum value at so-called critical speed. After overcoming this speed, the vessel 
moves to the supercritical speed zone and maintains the constant design speed at any depth of the fair-
way including deep water. The assessment of the suitability of establishing high speed catamarans for In-
land Waterways of the Union of Myanmar is carried out with account taken of Russian experience in sci-
entific research, design, construction and operation of this kind of vessel. 

Key words: Shallow water, seaworthiness, resistance, speed, design, catamaran. 
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ABSTRACT 

The efficiency of the operation of vessels is largely dependent on how effectively their propellers 
operate. Conventional fixed pitch propellers are designed for a specific operating mode; in other modes 
their effectiveness is reduced. Construction of fixed pitch propellers with non-rigid blades, the geomet-
ric characteristics of which change, when the load changes, is of interest.  

The method for modeling and development of the technology to construct propellers made of a set 
of perforated plates with elevated elastic and damping properties was proven. In accordance with the 
developed 3D simulation methodology the three-dimensional computer models were generated for 
propellers with a set of blades made of sheet stainless steel with the wavy and (or) curved surface of 
the propeller blades in order to increase their yielding properties.  

The expected benefits from the implementation of the proposed types of propellers are an ability to 
get a lighter construction, reduced cavitation, and maintainability. 

Key words: screw propeller, cavitation, perforated blade, static stretching, strength, acoustic emis-
sion, thermal image. 
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ABSTRACT 

The technical condition of the ship hull is one of the most important factors to ensure navigation 
safety and efficiency of ship operation. For monitoring the hull condition during its operation the tech-
niques are required which allow implementing the specified monitoring quickly and with minimum costs. 
Various authors have developed advisory charts allowing the crew of the ship to evaluate the various 
ship reactions at sea (e. g., rolling, bending moment in the middle section) depending on the sailing 
conditions (the intensity of waves, rate of sailing and heading angle relative to waves) and ship load 
(the elevation of the center of gravity, the bending moment in still water). This gives the principal oppor-
tunity to improve the safety of ship navigation before it was set out on a voyage.  

This paper proposes to optimize the reactions of the ship on waves through rational change of the 
weight load. The obtained equations allow optimizing the weight load due to provision of grounds for its 
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asymmetric distribution along the length which is more favorable from the point of view of the overall 
longitudinal strength with waves. 

Key words: weight capacity, service life, hull design, overall longitudinal strength of the ship. 
 
 
 

     
,       -

 –    ,  
  ,  ,   -

 .  , -
   -

 , ,    
25     -

  ,    
       -

    1,2,6 . 
     -

  ,      
    -

     -
 ,  -

    ,  
     

. 
    , 

     
     -

       
   -    

 [3]. 
   , -

  ,  -
     

    -
  ,  -
   [3].  -
     -

      -
       

 ( . 1, 2). 
   , 

      
    -

  ,     
  «   » -

       
    «  

 »,   -
. 

    , 
      

     -
      

      
  . 

    ,  
       

      
 .     

   ,   
 ,      

. 
 

 

.1.     

. 2.      
    q  30

0 
 

    -
      -

    -
      . 

    ,  -
      
      -

  .     -
   ,    , 

      
  ( ) ,  

    
( . 2). 

   -
   ,   -

 . 
   -

     -
 .  -

 ,   -
   ,  , 

  . 
   ,   

      
       

   -
   -

    
       

.    -



3 (25) . 1  2014                                                                                       

 

 
60 

    1966    
 .  . .   -

. 
  [3,5]  -

    , 
      

,      -
    , -

    . 
     -

       

    
im  -

,  ,    
    -

    . 
       

      

( 0 ),    ( )   ( ) -

   : 
 

N

i

i

N

i

ii

P

xP

L

0

0

2

0

1

;    

2/

0

2/

0

2

1
N

i

i

N

i

ii

P

xP

L

;    

N

Ni

i

N

Ni

ii

P

xP

L

2/

2/

2

1

,  (1) 

 
 

iP  –     -

    , 
ix  – -

      
 . 

  (1)  
iP  –  -

,     -
   – D ,  

2
ii xP  –  ,  -

   , 
    I. 

  (1)   
 

0

0
0

1

D

I

L

;    1

D

I

L

;  1

D

I

L

.    (2) 

 
    -

  iP ,    

     -
 . 

 (2),    , , -
    

 

D
I

L
1 .                                     (3) 

 
   -

  ,   

constL .   (3)  -

 I , D   , ,   
,    -

,    -
  

000

0

22
1

DIL

I
D
D               (4) 

  n

i

iPD
1

; 2
ii xPI

 –  -

  ,  
    ,   

   
iP ; 

0I , 
0D , 0  –    -

,    
  ,   

   . 
     -

    
       

 [3,4].      -

    : 
 

��
grk

LT
MM 0

100
1 ,     (5) 

 
     

0M  –     

 ; 

LT  –     -

  ; 

grk  –  ,   

    , -
    ,  , 

      
  ;  , -

    -
   ;   -
 

��  –     ; 

1,0  –    ; 

 –    (6-7). 

   ,  

00 II
, 00 DD

, gx    ,  

000 . 

( )( )

2
11

2
22

0

)5,0()5,0(1

DIL

lPlP .          (6) 

  ,  01 03,0 DP ; 

02 015,0 DP ,  012 015,0 DPP ; 

021 015,0 DPP . 
  ,   , 

    , 

 ,  
000 ,50 III ,  

000 ,50 DDD . 

   (4.6)    
  



                                                                                       3 (25) . 1  2014 

 

 61

00

2
11

2
22

0 2

1

DIL

lPlP ,                          (7) 

 
  

0
    (3), -

    .3,    

.4.4-4.6  6 . 

     
   . -

     
    -

.    
    -

    -
 . 

 

 

. 3.          
   

    -
   .   

      , 
, ,   [3,5.6]. 

    -
      

    
 .   -

     -
      -
,    -

     .  
 ,   -

    -
 . 

 

1.    -
     

      
      

    
.     -

   ,   
    10–20 %. 

2 .    , 
   -

  6,5  15%    
    .  

       

80L   ,    -

     

60050   . 

3.    -
    -

      
     

    .   
     -

    -
,      
      

   . 
4.       

   -
 ( )   -

     -
      -

 .  -
    

,     ,   
  ,    -

     
 . 

 

    -
     

,  543. 

M  

M

M

-P1

+P2 

F1 

+P1 

F2 

-P2 



3 (25) . 1  2014                                                                                       

 

 
62 

 

1.  . .,  . .,  . .,  . .    -
  . – : . 1986. 221 . 
2.  . .,   . .   : .– : -

  . 2013. 200 . 
3.  . .            

.  4 //  XXXXII  . – .: , 2012. . 133–144.  
4.  . .,  . .       

  .       //  
 . – : ,1999. . 141–145.  

5. Charicteristices of distribution mass of ship hull in detachmentes on wave loades of low and high fre-
quency. G.T. Kazanov, V.V. Novikov, T.A. Shatrak, K.V. Sheveleva, Proc. Fourteenth Asian Technical 
Exchange and Advisory Meeting on Marine Structures, TEAM'2000 Vladivostok, Russia, 18–21 September, 
2000. P. 447–452. 

6.  . .,  . .,  . .      -
    : . – . . . 

- . .2014.178 . 

References 

1. Barabanov N.V., Ivanov N.A., Novikov V.V., Shemendyuk G.P. Povrezhdeniya i puti sovershenstvovani-
ya sudovykh konstruktsiy. L: Sudostroenie. 1986. 221 s.  

2. Novikov V.V., Turmov  G.P. Ekspluatatsionnyy iznos sudna. Monografiya. Vladivostok: Izdatel'skiy dom 
DVFU. 2013. 200 s. 

3. Kazanov G.T. Obespechenie i kontrol' resursa korpusov korabley i sudov Mekhanika i protsessy uprav-
leniya. Tom 4. Materialy XXXXII Vserossiyskogo simpoziuma. M.: RAN, 2012. S. 133–144.  

4. Antonenko S.V., Surov O.E. Issledovanie vliyaniya nesimmetrichnogo raspredeleniya nagruzki na 
volnovye izgibayushchie momenty. Problemy prochnosti i ekspluatatsionnoy nadezhnosti sudov. Trudy 
Mezhdunarodnoy konferentsii. Vladivostok: DVGTU,1999. S. 141–145.  

5.  Charicteristices of distribution mass of ship hull in detachmentes on wave loades of low and high fre-
quency. G.T. Kazanov, V.V. Novikov, T.A. Shatrak, K.V. Sheveleva, Proc. Fourteenth Asian Technical Ex-
change and Advisory Meeting on Marine Structures, TEAM'2000 Vladivostok, Russia, 18–21 September, 2000. 
P. 447–452. 

6. Kazanov G.T., Novikov V.V., Turmov G.P. Kontsentratsiya napryazheniy i drugie osobennosti naprya-
zhennogo sostoyaniya sudovykh korpusnykh konstruktsiy. Monografiya. Vladivostok. Dal'nevost. Federal. Un-t. 
2014.178 s. 

 



                                                                                       3 (25) . 1  2014 

 

 63

 629.5.015.5 
 

      
 

 

  ,  
   ( )    

,  
E-mail: leka1551@rambler.ru 

 
  ,    

     
   ( )    

,  
E-mail: leka1551@rambler.ru 

 
 

          -
 .       .   -

         -
, , ,           

.         . -
        .  

         
   ,       
 .           

       ,    
  ,    , -

  . 
 :  ,  , ,  

 ,  . 

 
 

ABOUT CORROSION WEAR AND DAMAGEABILITY SHIP STRUCTUREs 
 

Mironov Alekcey Sergeevich, master student, 
Far Eastern Federal University, School of Engineering 

Vladivostok, Russia 
E-mail: leka1551@rambler.ru 

 
Novikov Valeriy Vasilevich, PhD., 

The Associate Professor of Shipbuilding and Ocean Engineerin 
Far Eastern Federal University, School of Engineering 

Vladivostok, Russia 
E-mail: leka1551@rambler.ru 

 
ABSTRACT 

Operational reliability and service life of structures of marine vessel hulls depend on many factors. 
A special place is occupied by corrosive wear and damageability. When selecting the scantlings, the 
average rates of wear given, for example, in the Register Regulations depending on the scantling posi-
tion and vessel type. Knowledge of the wear and tear rates is also important when planning ship repair 
operations. Increased corrosion wear causes damage to hull structures.  

Generalization and systematization of the damages provides for an opportunity to identify problem 
areas and defective structural assemblies, identify ways of their rational maintenance and repair. The 
paper specifies the analysis of corrosive wear and damage of marine vessels hull structures according 
to domestic and foreign researchers’ data, generalized conclusions about the damageability of vessel 
structures, and typical examples of damages caused by corrosion. 

Key words: corrosion rate, wear of structures, damageability, hull structures of the vessel, statis-
tics. 
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ABSTRACT 

The development of modern technologies, including nanotechnologies, enables new  vision at the 
practical use of the thermoacoustic sound sources - thermophones. Modern thermophones of high me-
chanical strength, could be produced from chemically pure materials which parameters display no time 
variation when subjected to intense fields of different physical nature. This allows to develop the 
broadband non-resonant sound sources, which in turn could be widely used in the various fields of sci-
ence and technology. The results show that the magnitude of thermal losses in the gaseous medium 
could be ignored, while calculating the range of the thermophone active element alternate temperature. 
Change of the substrate material porosity affects both its thermophysical parameters and the range of 
the substrate free surface mechanical vibrations. These vibrations account for the emission of extra 
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sound wave. The proposed method of acoustic parameters calculation agrees well with the experi-
mental data obtained by other authors within the frequency range 2,0–30,0 kHz.  

Key words: Thermophone, alternating electric current, variable temperature, thermal wave, sound 
wave, broadband sound source, active element, porous silicon. 

 
 
 

 

 .  [1],  -
,     

,    1907   
  . . 

    – 
    1917  

. .   . .  [2].  
    -

    . .  [3]. 
     -

      
    -

. 
  ,   -

  ,    -
  .   

    -
  ,   

   [4]. -
    

  ,  -
  ,   -

   . 

1.   

    
  .    

    -
   ,   

     .  -
     , 

      100 . 
  ,  

,   

,     . 
    

     -
     -

 . 
    

  . 1, .    -
   – 1  -

  – 2   -
 – 3.      

  I(f),     -
     -

  ,   
  ,  

 .     
     

   ,   
,      

 . 
      

   -
 [1-3]: 
1)     -

     I0 
     Im;  I0 >> Im, 
      f, 

   ; -
 I0  Im   ,   

     
   f  2f. 

2)      
     -

 Im   f;   -
    2f.  

 

Tk
&

฀

2

3

1

3

4 1

 

. 1.   : ) ; )  : 
1 –  ; 2 –  ; 3 – ; 4 –  

      
  ,    -

    . 
,      
  ,  

  ,   -
     -

 [4, 5].      -
, ,     -



                                                                                       3 (25) . 1  2014 

 

 73

     
. 

  [1-3] ,   -
 ,  , 

   -

 mT ~ 21 h . ,  

   -
      -

  h (   , 
     -

).    -
 [1-3]   -

  h = 5,0…7,0 .  
     -

      
  , -

   .  
     

     ,  
     -
   ,  -

  .   
    -

   [6, 7]. 
   -

   . 1, .  -
  – 1    -

  – 4,     
     – 

3.      -
   ,   

,     -
 ,    ,  

 ,    . 
     -

     -
.     

,    ,  
   -

    [8]. 
    

       
 ,   

   : , -
 , ,    

  .   [7] ,  -
    

   , -
  .     
    , 

      
   -
.     -

   . , 
    ,  -

  ,   -
  ,    

30   40  [6, 7]. 
    

      -
    -

  –  ( . . 1, ). 

     -
   [6]   -

 [7].    -
     

,      -
   . 

    -
  .  -

    -
      -

 .   
     -

      
 . 

2.    
 

    -
,   . 2. 

 

2

2

 

. 2.  : 1 –   
(   ); 2 –   -

; 3 –   (  ); 

I(f) –   ; 1Tk  3Tk  – -

 ,      
  

      
 ,   -

   , -
   ,   

  ( . . 2), -
   [9] 

              1 1 1 1

0

vU i T x dx ,               (1) 

1v  –    

 ,    
 . 

    
,    0   -

 ,   

               

1
1

1

T

x

m
T

x
T T e cos t

,              (2) 
 

 mT  –    

  , 1 12T a  – 

     -



3 (25) . 1  2014                                                                                       

 

 
74 

  , 1a  – -

  . 
    -

   1 12T Tx .  1T  – 

      -
.    (1)   

   1Tx    

 (2),    -
     -
  

01 01 1 1v mU a T ,             (3) 

 01  –    . 

     
  0x ( .  3, . 2) -

   

3
3

3

T

x

m
T

x
T T e cos t ,                (4) 

 3 32T a  –   -

     , 

3a  –   

. 
      -

    -
      

x = 0.     -
,   (1)   

3

3 3 3 3

T

v

x

U i T x dx ,          (5) 

 3 32T T  –     -

 , 3v  –   -

   . 
  (5),    

    -
   

03 03 3 3v mU a T ,              (6) 

 03  –    

 . 
  (3)  (6)  ,  

   -
    -

   mT .  -

,      
    

 ,    -
   ,   

  

1 3

e
m

H H

q
T

K K
,                  (7) 

 20 5e e mq , R I S  –   -

  ; Re – -
 ; Im –   
, S –   ; 

1 1 1 1H pK C ; 3 3 3 3H pK C , ,   pC  – 

 ,   
  . 

   1 << 3,  -
     -

.  (7)     

3

e
m

H

q
T

K
.                          (8) 

 ,  (8)  , -
     
   . 

   (7)   
(3)  (6)     

 : 

1 1
01

1 3

v e

H H

a q
U

K K
;                          (9) 

3 3
03

1 3

v e

H H

a q
U

K K
.                       (10) 

 
  (9)  (10) ,   -

   , -
   x = T1  x = 0,  -

  .    -
    

 ,   -
  .  ,  

  ,    
,   v1    -

 .     
    -

      

v1 = 1/273,15  = 3,66·10
-3

 
-1

,  
   . 

  3 ( . . 2)  
  ,    -
    
   v3 = 3· 3,  3 – -

    
 .  ,    -

  ,     
    -

     -
  

3 1
2

3pv vn ,                        (11) 

 n –     
. 

   -
   ,   -

  .      
    3, -
   (9)  (10).    , 

     
,    3. 

     -
     , -

  . 1.     
   n = 0,7. 

 
 
 
 



                                                                                       3 (25) . 1  2014 

 

 75

 1 
      

 
3 ,  

3
 

3 ,  

 

3 ,  

 

3HK ,  

1
2 2

 

 (Si) 2420 147 690 1,6·10
4 

 
 

(pSi)[4] 
727 1,0 963 8,4·10

2
 

 
(SiO2) 

2203 1,38 703 1,5·10
3
 

 
   K 3 = 0.  -

  ,    
 K 3,    -

 .  . 1 ,  K 3 -
    2   

 K 3  .  
K 3     5,6  , 

 K 3  .    , 
     

    -
,      

. 
   , 

     -
     

  .   p1(x,t) 
   x = T1   -

   (9).   
p3(x,t)      

    x = 0   -
   (10).  -

,   ,    -
  

1 3p x,t p x,t p x,t .             (12) 

   
     . 

,    -
  .   -

   ,  
    -

   .   -
 ,   e

i t
,  

: 1 01 1 1p x,t U c ; 3 03 1 1p x,t U c . 

    -
  S     

    -
       

kr0,  k = / 1 –  , 0r S  – 

    . 
    -

      -
  .  , -

   [10], : 

2 2
1 01

1 01 1 1
TT ik x rik x

p x,t U c e e ;(13) 

 

2
0

3 03 1 1
ik x ri t ikxp x,t U c e e e .    (14) 

   2
0x x r ,  

 –      ,  

   , -
       -

 x    

01 03 1 12p x,t U U c S x .        (15) 

 (13)  (14)   -
  .   ,   

  , -
    ,  -
       

, ,  . 3,  [6].  
     -

   , -
   (12). 

 

 
 

. 3.  H.Shinoda [6]: a –  ; b –    



3 (25) . 1  2014                                                                                       

 

 
76 

3.    
   

  (12), (13)  (14)  
     

 ,  -
     [6]. -

    . 3, b.  -
      -

:  h = 30 ,  l = 110 ,  
b = 4,5 ,   
Re = 22,0 .    

      
 ,   10,0 . 

    
 ,   -

     

0 = 35,0    . -
     -

  .  -
    -

   qe = 1,0 /
2
  

.     
,    . 

  ,   
 (7),  1 = 5,7 /

2
·

0,5
  

3 = 837 /
2

·
0,5

. ,   
   1 << 3. 

    -
     -

  (8).  ,   
  1   (9)  (10). 
  , -

     ,  
  :  -

    r0 = 13,0 ; 
     

x = T1 U01 = 2,0·10
-4

 / ;  -
     

U03 = 2,4·10
-5

 / .   U01  
U03     ,  -

   ,  -
   ,  
      
.   (11) ,  -

       -
   . 

  -  
 ( )   

 . 4.    -
  ,   
. 3, .     -

 (12),     -
   0 = 35,0 .  -

 ( . 4)    
.      [6]. 

    -
    .  

   2,0  30,0   -
    .  

,   30,0 ,  
    10,0   -

 .   , 
  ,  -

    -
 .   -

,     
  2,0  90,0 ,   -

      
    . 
 

f ,

L,

1

2

. 4. -   -
: 

1 –  ; 2 –  

 

    -
  . 
 ,     

   ,   -
    -
    , -
      -
. 

     -
   -

 .   -
       

,      -
   . 

    , 
 ,  -

  ,    
    

. 
     

    -
,    -
 ,   -

,    2,0  30,0 .   
 30,0     

   . 
    -

  ,  -
    ,  -

     . 
 ,    

     
   ,  

     -
 ,       

 . 



                                                                                       3 (25) . 1  2014 

 

 77

 

1.  .  . – .: , 1952. 626 . 
2. Arnold H.D., Crandall I.B. The Thermophone as a Precision Source of Sound // Phys. Rev., 1917. P. 22–

38. 
3. Wente E.C. The Thermophone // Phys. Rev., 1922. P. 333–345. 
4.  . .,  . .,  . .    

      // XXVII  ,   -  « -
 .  » . .   . . . – , 2014. 

5.  . .   . //  ,  150-    
 . . . . – .: , 2013. 165–168 . 

6. Shinoda H., Nakajima T., Ueno K., Koshida N. Thermally induced ultrasonic emission from porous sili-
con. Nature (London), Vol 400, 1999. P. 853–855. 

7. Chitnis G., Kim A., Song S.H., Jessop A.M., Bolton J.S. A thermophone on porous polymeric substrate. 
Birck and NCN Publications, 2012. P. 1160. 

8. Ji Won Suk, Kirk K., Hao Y., Hall N.A, Ruoff R.S. Thermoacoustic Sound Generation from Monolayer 
Graphene for Transparent and Flexible Sound Sources. Adv. Mater. 2012. P. 1–6. 

9.  . .,  . .  .  VI. . – .: , 1986. 
736 . 

10.  . .     .– .: . , 1960. 338 . 

References 

1. Beranek L. Akusticheskie izmereniya.  .: IL, 1952. 626 p. 
2. Arnold H.D., Crandall I.B. The Thermophone as a Precision Source of Sound.  Phys. Rev., 1917. P. 22–

38. 
3. Wente E.C. The Thermophone.  Phys. Rev., 1922. P. 333–345. 
4. Vasil'ev B.P., Legusha F.F., Neveselova K.V. Termoakusticheskie izluchateli nizkochastotnogo zvuka i 

ikh primenenie v akustike. XXVII sessiya RAO, posvyashchennaya pamyati uchenykh-akustikov «Krylovskogo 
gos. nauchnogo tsentra» A.V. Smol'yakova i V.I. Popkova. – SPb, 2014. 

5. Neveselova K.V. Izluchenie zvuka termofonom. Materialy NPK, posvyashchennoy 150-letiyu so dnya 
rozhd. akad. A.N. Krylova. SPb.: SPbGMTU, 2013. 165–168 P. 

6. Shinoda H., Nakajima T., Ueno K., Koshida N. Thermally induced ultrasonic emission from porous sili-
con. Nature (London), Vol 400, 1999. P. 853–855. 

7. Chitnis G., Kim A., Song S.H., Jessop A.M., Bolton J.S. A thermophone on porous polymeric substrate. 
Birck and NCN Publications, 2012. P. 1160. 

8. Ji Won Suk, Kirk K., Hao Y., Hall N.A, Ruoff R.S. Thermoacoustic Sound Generation from Monolayer 
Graphene for Transparent and Flexible Sound Sources. Adv. Mater. 2012. P. 1–6. 

9. Landau L.D., Lifshchits E.M. Teoreticheskaya fizika. Tom VI. Gidrodinamika. M.: Nauka, 1986. 736 p. 
10. Rzhevkin S.N. Kurs lektsiy po teorii zvuka.  M.: Izd. MGU, 1960. 338 p. 
 



3 (25) . 1  2014                                                                                       

 

 
78 

 006.90.03 
 

    
   

 

  ,   , , 
      

   
-      

- ,  
E-mail: metro-guap@yandex.ru 

 
  ,   , , 

.       
   

-      
- ,  

E-mail: metro-guap@yandex.ru 
 

  ,    
 « »   

 ., . ,  
 

 

     . 
        -

        .  
          

   .   , -
        .  

       -
        -

   .      -
    .    -
        -

  . 
 :  ,  ,  -

 ,  ,  ,  
 . 

 
 

MEASUREMENT ASSURANCE OF VIBRATION MONITORING 
MEASUREMENT TECHNIQUE 

 

Skoriantov Nikolay Nikolaivich,  Ph.D., Associate Professor,  
Associate Professor, Department of metrological provision 

of innovative technologies and Safety  
Saint-Petersburg State University of Aerospace Instrumentation  

Sankt-Petersburg, Russia 
E-mail: metro-guap@yandex.ru 

 
Mishura Tamara Proxorovna, Ph.D., Associate Professor,  

Deputy. head of the department of metrological provision 
of innovative technologies and Safety 

Saint-Petersburg State University of Aerospace Instrumentation  
Sankt-Petersburg, Russia 

E-mail: metro-guap@yandex.ru 



                                                                                       3 (25) . 1  2014 

 

 79

Parfyonova Victoria Olegovna, Research Associate  
FGBI "SSMC" Russian Defense Ministry  

Moscow region., Mytischi, Russia 
 

ABSTRACT 

The advantages of vibration monitoring of power equipment. Illustrates an example of planning 
maintenance on the analysis of diagnostic signs with error messages of the expert decision support 
system. Showing the most probable ranges of frequencies and increase the value of the vibration lev-
els at various operational mechanisms defects. Marked special requirements due to high demands on 
the combat readiness of weapons and military equipment. Are the normalized metrological characteris-
tics of measuring channels to ensure the requirements of regulatory documents to the systems of 
monitoring vibration models of military equipment. Interface presents a promising system for monitoring 
the technical condition of the ship's rotating equipment. Conclusions on the feasibility of the introduc-
tion of vibration monitoring systems with normalized metrological characteristics of measuring chan-
nels.  

Key words: metrological support, measurement channel, normalized metrological characteristics, 
vibration monitoring, measuring system, the identification of operational defects. 
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ABSTRACTS 

It is known that the ship wave resistance integral of the linear thin ship theory of mono-hull ships by 
Michell (1898) and Newman (1977) are high-oscillating functions and present great difficulties in per-
forming calculations. Wigley (1942) improvised the Michell integral and had carried out extensive theo-
retical studies on the Michell ship "wave" resistance integral and performed validation by model exper-
iments. At first glance, the integral functions for the ship wave resistance by Michell and Newman are 
similar. However, on closer examination it turns out that they use different wave amplitude functions. It 
is noted that these integrals contain trigonometric function of sec  and its power, and when they are 
calculated in the prescribed limits of -  /2 and /2 the results are divergent (infinity). Excluding the sin-

gular limits by switching to integration from 2/ to 2/ (  1 ),  (where) we can 

obtain the final value of the said integrals, however, as shown by the calculations of different authors, 
the results depend strongly on the value of . In particular, significant errors could occur if direct inte-

gration of the wave amplitude functions is done and used in the calculation of the resistance integrals 
or calculation of the parabolic approximation of the waterline used in Wigley model, particularly in a 
range of higher values of the Froude number. In order to achieve consistent results of calculation of the 
Michell and Newman integrals which are highly oscillating functions, the present author developed a 
method called "Final Root." This new method produces a stable solution of the theoretical ship “wave” 
resistance integral and the results obtained are indeed in good agreement with the experimental results 
and the calculated results of other authors obtained by different methods. The method makes it possi-
ble to accurately determine the "final" (closest to) root of the primary integrand corresponding to the 
limiting wave propagation angle of the wave system in which this angle is used as the upper (a minus 
sign and lower) limit of the mathematical integration. The results obtained by the "final or last" root are 
calculated utilising a real ship hull form and Wigley parabolic hulls. The results are validated against 
results obtained from experiments and calculation done by other authors based on other theories and 
methods. The final root method has been shown to be the most stable and accurate, matched very 
much closer with the experimental results than the results obtained by other theoretical methods and 
therefore the final root method could be very useful as an engineering method for estimating the wave 
resistance component and hence the total resistance for purpose of ship powering estimate in the de-
sign synthesis. 

Key words: linear thin ship theory, ship wave  resistance, highly oscillatory integral functions, final 
root. 
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SOLVING TUCK-LAZAUSKAS SHIP WAVE RESISTANCE EQUATION 
OF TWIN-HULL SHIPS IN CONJUNCTION WITH NEWMAN WAVE 
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Universiti Kuala Lumpur Malaysian Institute of Marine Engineering Technology 
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ABSTRACTS 

The main objective of this paper is to put forward a final root method of solution utilizing ship wave 
resistance equation of twin-hull ships by Tuck-Lazauskas (1998) in conjunction with the Newman 
(1977) wave amplitude function. The underlying principle of the solution adopted is based on the linear 
thin ship theory pioneered by Michell. In this study the ship wave resistance integral equation by Tuck- 
Lazauskas is being revitalized in the sense that the solution of the ship wave resistance first  requires  
the determination of the final root  of  solution of  the  ship wave resistance integral. There exists a lim-
iting propagation angle of the primary waves pmax closest to /2 which establishes the maximum limit of 
the mathematical integration of the governing ship wave equation instead of exactly /2 as in the origi-
nal ship wave resistance equations of twin-hull ships by Tuck-Lazauskas and the demihull ship wave 
resistance integrals by MichellWigley and Newman. pmax is the absolute root of solution of the ship 
wave resistance integral and it is the closest wave propagation angle to /2 and there should be no 
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other root of minima beyond. The ship wave resistance problems are solved with the use of a tabular 
mathematical computational method. The method of solution and the theoretical results are validated 
experimentally utilizing a non-staggered twin-hull ship model of an identical Wigley parabolic hull form 
models and also validated against works of others experimentally and theoretically utilising National 
Physical Laboratory (NPL) round bilge hull forms. The results obtained from the theoretical analyses by 
final root method are found to be at par with the experimental results and also found to be more supe-
rior in terms of its accuracy than those obtained by other methods of solution by works of others pre-
sented in this study. 

Key words: Final root method, linear thin ship theory, ship wave resistance integral, interacted 
wave amplitude function, primary wave integral function. 
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ABSTRACTS 

The statistical data analysis shows that collisions and groundings are  nowadays   the most com-
mon types of accidents among the world fleet vessels, despite the improvement of  navigation means. 
Besides, there are situations when fishing fleet vessels have to be  surrounded by the broken ice. The  
results of practical application of graphic-analytical system when  monitoring the operation  strength  of 
fishing vessels  in case of grounding, collisions and coming into  ice field are discussed  in the article 
on the basis of the modern catastrophe  theory . Special  attention is paid to the interpretation of emer-
gency  situations  in case of  grounding, collision of vessels and coming into  ice field on the basis of 
both methods of  vessel construction mechanics  and achievements of modern intelligent technologies. 
The synthesis of the graphic-analytical system providing the monitoring  of the vessel  movement in the 
limited water area when there is a real danger of contact between the hull and the  ground  is made for 
the vessel strength  monitoring  in case of  grounding. The algorithm of monitoring  the  situation with  
vessels collision on the basis of the measurements and  mathematical modeling  methods including  
constructive decision was developed  which makes the  accident consequences less serious. As for the 
vessel coming  into the territory covered with ice, neurodynamic modeling of the dynamics of interac-
tion  with environment at various  stages of ice strength was made. The results of the modeling were 
used in the process of creating the functional module of the intelligent system of   monitoring  the oper-
ational strength  of fishing  vessels. Thus, a new approach and methodology for the vessel dynamics 
monitoring were introduced on the basis of the developed intellectual technology. That increases the 
efficiency of fishing  vessels  operation in difficult  environmental conditions. 

Key words: graphic-analytical system, operational strength, emergency  situations, fractal  pic-
tures, entropy approach, grounding, collision, ice field, catastrophe theory. 
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GUIDELINES FOR PREPARATION OF ARTICLES FOR THE ACADEMIC 
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tel: +7 (812) 513-04-51   e-mail: morintex_spb @mail.ru 
 

ABSTRACT 
The paper suggests rules for formatting articles to be submitted for the “Maritime Smart Technolo-

gies” academic periodical in the MS Word Processor 97-2003 according to the requirements set out for 
publication in an academic periodical of the State Commission for Academic Degrees and Titles as well 
as in the international Scopus and Web of Science bibliographic databases. The guidelines represent a 
special template which serves as a basis for creation of a certain article. 

The authors should submit an extended abstract. The abstract should contain minimum 950 and 
maximum 1800 characters (including spaces), i. e. 100–250 words. The abstract must cover the objec-
tive and novelty of the paper and reflect the main conclusions. The languages of the abstract should be 
Russian and English. 

The standard structure of an abstract is as follows: the state-of-the-art summary; data for study 
and/or research techniques; findings; conclusion. 

The techniques should only be mentioned in the abstract. The findings should be described as ac-
curately and informatively as possible. The major theoretical and experimental results, actual data, dis-
covered interrelations and common factors should be reflected. Still new results and conclusions 
which, from the author’s point of view, are of practical importance are put above. The data accuracy 
and reliability limits as well as the degree of their verification should be indicated. The conclusions can 
be accompanied by recommendations, estimations, suggestions described in the article. 
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Key words: The list of key words must be specific for the subject field of the investigation. General 
terms (e. g. problem, solution) which are not specific for this publication are inadmissible. The key 
words should amount to 8–10. 
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Article name 
Topological design method for the general layout 

Abstract 
This method is based on the idea that designing of the general layout involves a sequen-

tial synthesis of the general layout option, which is built up on a certain arrangement concept 
and which consists in step-by-step extension of the ship’s spatial pattern with evaluation of re-
sulting partial solutions.  Two stages are determined for this purpose – determination of qualita-
tive solutions for the ship’s architectural appearance in the form of a primal sketch, and deter-
mination of the general layout quantitative characteristics. To solve these problems, this publi-
cation suggests techniques for formalizing their description and application. 
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 general layout, primal sketch, ship’s spatial pattern.
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