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Fig. 1. The schedule of growth of world use of renewed energy sources 
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Fig. 2. Reduced water in take profile and gravity water main to the site of the WCS
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Table 1. Determination of the amount of energy consumed for own nuds WCS 

N

/  N, 

,  N, 

1  90 0,25 22,5 

2  15 24 360 

3  7 24 168 

4  7 4 28 

5  5 4 20 

6  50 12 600 

7  3 20 60 

8  160 2 320 

9  10 24 240 

10  10 24 240 

11 -  3 4 12 

12  10 2 20 

 370  2090,5 



 2. 

Table 2. Calculation of mid-annual water delivery an WCS 

. 3

1997 1998 1999 2000 2001 2002 2003 2004 

 1537 2139 1671 751,9 2126,2 1210,8 1461,2 1290,1 

 1575 1365 1490 672,5 1812,7 1055,3 1204 1331,2 

 1390 795 2155 747,9 1945,2 1009,4 1381,6 1338,1 

 1626 1373 2101,5 1940,4 1777,9 1077,7 1344,2 1348,7 

 1900 1991 2127,5 2120 1926 1064 1596,2 1384,9 

 1570 1997 1940,1 1477 1838,6 1648,8 1699,2 1410,9 

 1848 1585 2082,8 2086 1926,6 1935,6 1535,7 1515,4 

 1719 1785 2056,8 2160,5 1846,8 1469,2 1614,1 1403,5 

 1734 1237 2054,9 1936,1 1553,8 1539,8 1535,6 1310,6 

 2096 1655 1226 2147,6 1409,1 1391,3 1494,3 1406,4 

 1975 1632 784 2069,9 1096,4 1312,1 1354,6 1349,5 

 2061 1688 659,8 2174,5 1021,8 1431,9 1351 1379,9 

20019 19422 20349,9 20284,3 20271,1 16145,9 17571,7 16469,2 

[16, 17] ,
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Fig. 3. Result of processing of measurements of water delivery an WCS 
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Table 3. Calculation on a mid-annual pressure of water input WCS 

. 3

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

 10 

 - 30,27 31,12 33,44 23,38 26,4 22,17 14,14 29,8 31,64 242,36 26,93 

 23,96 30,04 31,92 33,5 23,00 31,76 20,64 15,96 33,66 33,71 278,15 27,82 

 25,6 29,77 33,86 33,49 24,76 33,94 23,33 18,34 33,71 34,45 291,25 29,13 

 30,68 31,34 34,17 34,26 25,75 34,53 22,87 27,69 34,13 34,83 310,25 31,03 

 34,96 31,76 35,24 34,6 25,02 34,67 22,86 29,92 34,58 34,71 318,32 31,83 

 34,48 30,66 35,2 34,64 22,69 34,00 23,76 28,92 34 34,63 312,98 31,3 

 34,43 28,73 35,09 33,53 24,6 32,88 22,73 27,46 32,83 34,18 306,46 30,65 

 33,06 27,21 34,61 31,75 23,1 31,16 20,24 29,01 33,15 34,63 297,92 29,79 

 31,71 27,01 34,23 30,14 20,52 29,56 17,51 28,68 32,21 34,43 286 28,6 

 30,49 28,98 34,25 28,9 18,06 27,85 14,95 28,35 31,25 33,61 276,69 27,67 

 29,67 28,84 34,07 26,43 17,23 25,87 12,58 29,76 31,15 32,85 268,45 26,85 

 34,25 28,32 33,35 24,63 16,86 23,85 12,92 29,33 31,21 32,95 267,67 26,77 

31,21 29,41 33,93 31,61 22,08 30,54 19,71 25,63 32,64 33,89  29,03 
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 n=750 /

Fig. 4. The operational characteristic of the hydrounit with the roodially – axial turbine and frequency of rotation 
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Table 4. Technical and economic indicators of the project 

N

/

. .

1 -2-38 . 2 « » .

 - 3/  0,2-0,4  

 -  ( )  12-30  

 -  30-100  

 -  30-200  

2  5 315 8  2  

 -  110  

 - /  750  

 -  U 380  

 -  50  

3

4

5 .  963  1 /  0,4 .

6 . 3,0  

7 . . 2228,455  2008 

 - . . . . 405,171  
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ENERGY EFFICIENT TECHNOLOGIES IN 

SIMFEROPOL WATER SUPPLY ENTERPRISE 
Summary. The paper presents the study of the 

possibilities of using renewable energy efficiency of the 

whole enterprise. Needs of water treatment plants in the 

electricity identified. Questions connected with electric 

power realization under “the green” tariff are clarified 

the principle of work of turbine Frensisa is resulted. The 

technological scheme of reseption of the electric power 

from renewed natural sources is presented. The profit of 

the enterprise on the realized received electric power is 

defined. 

Key words: Renewed energy sources hydrosystem, 

water treatment plants, “the green” tariff, the turbine of 

Frensis, the  reconstruction project, hydroelectric, power 

station, water supply system.
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Fig. 1 Decline of electrokinetic potential of zolya of aluminum hydroxide  

depending on the method of activating 
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 1. 

Table 1. Influence of the activated solution of aluminium sulfate  

on electrokinetic potential of zolya of aluminium 

- , -

,

%

,

( ), ,

( =0,95); (n=4) 

,

, /

-

,

Fe3+, / 3

( )

-

50 

165 

250 

350 

430 

550 

675 

-

-

-

-

-

-

-

-

127,5 

126,7 

124,9 

122,7 

121,7 

120,9 

123,8 

126,6 

-

0,2 

2,1 

3,9 

4,7 

5,4 

2,9 

0,3 

126,3<a<128,6 

-

-

-

121,1<a<122,9 

119,4<a<122,3 

-

-

( )

-

-

-

-

-

-

-

-
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75 

250 
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525 

650 
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975 
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124,9 
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118,5 
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11,9 
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14,2 
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9,7 

127,3<a<129,6 

-
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-

105,6<a<108,8 

-

-

-
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DECLINE OF AGGREGATE STABILITY OF 

COLLOID ADMIXTURE OF NATURAL WATERS 

BY THE ACTIVATED SOLUTION OF 

COAGULANT OF SULFATE OF ALUMINIUM 

Summary. Influence of the activated solution of 

coagulant of sulfate aluminium is examined on the 

decline of electrokinetic potential of colloid admixtures 

at cleaning of natural waters. It is set that the decline of 

aggregate stability of colloid admixtures of natural 

waters allows intensifying work of sewage treatment 

plants at preparation of drinking-water. 

Key words: water treatment, colloid admixtures, 

electrokinetic potential, activated solutions. 
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Fig. 1. Durability of gipso-limestone standards depending on duration of treatment at 50, 60 and 70 % concentrations of 

mramorovidnogo limestone (power of activating 
21 5I ).
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Table 1. Results of analysis of research of the ultrasonic activating of the gipso-limestone systems at intensity of ultrasonic

stream 
21 5I .

, % 
,

,

 (

),
, % 

1 2 3 4 5 

50 3,9 4,8 150 23 

60 3,2 3,9 120 22 

70 0,8 1,5 90 87,5 
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 (
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Fig. 2. Durability of gipso-limestone standards depending on duration of treatment at 50, 60 and 70 % concentrations of 

mramorovidnogo limestone (power of activating 
21 5,7I ).
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Table 2. Results of analysis of research of the ultrasonic activating of the gipso-limestone systems at intensity of ultrasonic

stream 
21 5,7I .

, % 
,

,

 (

),
, % 

1 2 3 4 5 

50 3,9 4,6 120 18 

60 3,2 3,8 90 19 

70 0,8 1,5 60 87,5 

, ,
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 (
21 10I ). 

Fig. 3. Durability of gipso-limestone standards depending on duration of treatment at 50, 60 and 70 % concentrations of 

mramorovidnogo limestone (power of activating 
21 10I ).
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Table 3. Results of analysis of research of the ultrasonic activating of the gipso-limestone systems at intensity of ultrasonic

stream 
21 10I .

, % 
,

,

 (

),
, % 

1 2 3 4 5 

50 3,9 4,1 90 5,1 

60 3,2 3,5 30 9,4 

70 0,8 1,4 30 75 



, ,

1.

.

2.

,

-

.

:

, ,

.

3. ,

:

21 5I ;  90÷120 .

 23  87 %. 

4.

,

, ,

.

1. Saliev E. Ecological and economic problems of the 

introduction of power-saving technologies in 

Ukraine / Saliev E. // TEKA. Commission of 

motorization and power industry in agriculture. – 

Lublin. – 2008. – Vol. X. – P. 333 – 339. 

2. . . 1947. 

. «

». 1947. 

3. . ., . . 1974. 

 ( , ,

). . , 328. 

4. . . 2004. 

( - )

.

. .

5. . . 2002. 

.

. .

6. . ., . . 1969. 

.-

: , 135. 

7. . . 1975. -

.

. .

8. . ., . . 1968. 

. ,

.

9. . . 2008. 

. .

- .

10. . . 1969. 

.

. . .

11. . . 2004. 

.

. .

12.  Sukach. M. 2009. Automated control and 

measuring of parameters of technological processed 

system/ M. Sukach, I. Litvinenko, D. 

Bondar//Motrol.Motorization and power industry in 

agriculture.Tom 11B.Lublin 190-195. 

13.  Danilecki K. 2010. Simulation assessment of 

optimization possibilities of cooperation of traction 

engine and the turbocharger//TECA Kom. Mot. Energ. 

Roln. – OL PAN, 10, 39-46. 

14.  Pezarski F. 2011. Innowacyjna technologia 

produkcji bentonitu odlewniczego z wykorzystaniem 

wyselekcjonowanych frakcji powstajacych przy 

wytwarzaniu sorbentow/ F. Pezarski, A. Palma, I. 

Izdebska-Szanda//Motrol.Motorization and power 

industry in agriculture.Tom 13.Lublin 269-280. 

15. Hobbs J.M. Experience with a 20kc Cavitation 

Erosion Test // Erosion by Cavitation or Impingement. 

Atlantic City.ASTM.STR, 408. 1967. P.159-185. 

16. Gazanov A. 2009/ Economy of resources at 

prodaction of buld materials/ A. Gazanov, H. 

Nesterenko, A. Lyul’ko// Motrol.Motorization and 

power industry in agriculture.Tom 11A.Lublin 134-137. 

17. . .

 // .

: , 1982. .3. .3-19. 

18. . .

: . :

, 2000.107 .

19. . . -

.- .: , 1987.- 223 .

20. . .

 // 

. 2004  4. .9. 

INFLUENCE OF TECHNOLOGICAL PARAMETERS 

ON DURABILITY OF DIFFERENT TYPES OF 

ASTRINGENT AT ULTRASONIC TREATMENT 

WATER-HARD SUSPENSIONS
Abstract. Theoretical researches and experimental 

information are considered about influence of ultrasonic 

kavitacii on activating of vodotverdoy suspension. Shown, that 

kavitaciya in the water-hard systems is a difficult mechanical 

and physical and chemical process, one of which is 

dispergating of particles of gipseous astringent. Set on the 

basis of relaxation theory of intercommunication between 

basic self-reactance descriptions of source of ultrasound and 

by reologicheskimi properties of composition suspension on 

the basis of gypsum  

Keywords: composition suspension on the basis of gypsum, 

limestones, water-hard systems, u
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Table 1. Chemical composition of lime stones 

. 1. 

Fig. 1. Structural element of lime putty to interaction with carbon dioxide 
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Fig. 2. The mechanism of the formation of the secondary calcium carbonate in the system of « ( )2 – 2  – 2»: a) the 

stage of formation of calcium carbonate; ) the stage of dissolution of CaCO3 and education in the system of ( 3)2; ) the 

stage of transformation of ( 3)2 in CaCO3
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Table 2. Compression strength of the experimental samples of dry compaction test samples depending on the initial water content

in the mixture (the carbonation 3 h) 
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Table 3. Compression strength of the experimental samples of half-dry pressing from the marble-like limestone depending on the 

time of processing carbon dioxide 

/ 2, , , % 

1 0 3,25 0 

2 0,25 5,99 84,1 

3 0,5 5,66 73,9 

4 1,0 5,00 53,6 

5 1,5 5,28 62,3 

6 2,0 4,95 52,2 

7 2,5 5,19 59,4 

8 3,0 5,00 53,6 

. 4. 

Fig. 4. The dependence of the strength on compression of the experimental samples of marble-like limestone from time 

processing of their carbon dioxide 
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THE ROLE OF LIMESTONE FILLER IN THE 

FORMATION OF THE STRENGTH 

CHARACTERISTICS OF LIMING MATERIALS 

CARBONATING HARDENING 

Abstract. Considered the process of carbonation, lime 

binding, the peculiarities of the chemical reaction 

carbonization of calcium hydroxide with increased 

concentrations of carbon dioxide and graphically presented the 

mechanism carbonization of lime of the test. set the degree of 

influence of the type of limestone to the formation of the 

strength characteristics of the material on the basis of lime 

carbonating hardening in the artificially created environment 

of the increased concentration of carbon dioxide. 

Keywords: building materials, lime, carbon dioxide, 

carbonating hardening, hydrocarbonate calcium, calcium 

carbonate, limestone, compressive strength.
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PRINCIPLES FOR MUNICIPAL FACILITIES 

RECONSTRUCTION 

BASED STABILITY ASSESSMENT 

METHODOLOGY 

Summary.  Modeling methodology and determination of 

soil bases stability has been considered in conjunction 

with the fencing and buried structures  in the 

transcendental state during the municipal facilities 

reconstruction in complex engineering-geological 

conditions to predict the possible consequences. 

Key words: municipal facilities reconstruction, soil 

foundations, strengthening structures, the stress-strain 

state.
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Table 1.   Descriptions of fuel-oil on factions 

-

µm, m, . t ., ,

/ 3
µ, .,

/
.

/

 × µ 

13 28 184 0,1 50 235,4 8,21 0,000543 -311,728 -8189,532 4,4469 

15 32 212 0,06 30 270,61 9,46 0,000283 -352,989 -9418,911 2,665 

17 36 240 0,04 20 303 10,7 0,000166 -394,187 -10648,433 1,7676 
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,
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 ( . 1).

 ( )  ( )

0,2 
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 ( . 2) 

  ( . 3) 

 2. 

Table 2. General chart of  stechiometrical  balance of incomplete riforming of fuel-oil 

15 32 15 2  15  31 2

,  212 270 482 420 62 482 

,  0,2 0,2587 0,4587 0.3962 0,0595 0,4557 

, µ 0,0009434 0,0144 0,0153156 0,01415 0,0296 0,04375 

 -352,989 -4287,3 -4640,589 -1657,5 0 -1657,5 

( – )µ + 2814,0 .

nCO + (2n+1)H2                           CnH2n+2 + nH2O

nCO + (n+1)H2                           CnH2n+2 + nCO2,

Co, Ni 

Fe



, ,

 3. 

Table 3. Stechiometrical calculation of balance of combustion  products of complete reforming 

 4. .

Table 4. General chart of  stechiometrical  balance of incomplete riforming 

 5. .

Table 5. Stechiometrical calculation  of balance of combustion of products of complete riforminga with a catalyst. 

 46 2 23 2 N2   46 2 N2

,  92 736  828 828  828 

,  0,0868 0,6944 2,2866 3,0678 0,7812 2,2866 3,0678 

 0,0434 0,0217 0,08166 0,114676 0,0434 0,08166 0,12506 

 0 0 0 0 -11124,64 0 -11124,64 

( – )µ -10495,86    

,

2814,0  0,2 15 32,

 - 2853,87 .

  0,2 15 32 -11076,8  ( . 4), 

 3323,0  (30 %) 

.

 +10495,86 

 3148,8 ,

.

 ( . 5).  

,

 20% 

.

 (  + 2),

,

.

 ( .6)

15 32 30 2  15 2 46 2

,  212 540 752 660 92 752 

,  0,2 0,5094 0,7094 0,6226 0,0868 0,7094 

 0,0009434 0,0283 0,0292 0,01415 0,0434 0,05755 

 -352,989 -8574,6 -8927,589 -5902,5 0 -5902,5 

( – )µ +2853,87 

 15  31 2 23 2 N2  15 2 31 2 N2

,  420 62 736  1218 660 558  660 

,  0,3962  0,0585 0,6944  2,2579 3,4070 0,6226 0,5265  2,2589 2,2579 

  0,01415 0,02925 0,021705  0,8715 0,9356 0,01415 0,02925 0,8715 0,9149 

  -1657,5 0 0 0  -1657,5 -5902,65 -7497,04 0 13399,54

( – )µ -11076,8 



 6. 

Table 6. Self-reactance descriptions of ideal cycle of Diesel 

15 32 + 2

15 32,  0,2 0,2 0,125 

v1,
3 3 3 3 

v2,
3 0,15 0,15 0,15 

p1,105  1,0 1,0 1,0 

p2,105  60,5 60,5 60,5 

p3,105  60,5 60,5 60,5 

p4,105  4,9 4,4 4,3 

t1,  298,0 298,0 298,0 

t2,  900,9 900,9 900,9 

t3,  2692,2 2505,8 2445,1 

t4,  1467,4 1327,1 1284,9 

Q1 8880,8 7844,1 7896,8 

Q2 3976,8 3459,3 3470,9 

 0,552 0,559 0,560 

A,  4902,2 4384,9 4422,2 
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THERMODYNAMICS POSSIBILITY 

OF INCREASE OF EFFICIENCY OF 

COMBUSTION ENGINES
Abstract. A thermodynamic analysis of the possibility 

of catalytic reforming of water emulsified diesel fuel by 

the heat of the exhaust gases. The results indicate the 

potential for a significant increase in efficiency of a 

diesel engine with a substantial improvement in the 

quality of the kinetics and combustion and a significant

reduction of pollutant emissions in the exhaust gases. 

Calculations confirmed a significant reduction in 

consumption of primary diesel fuel, while maintaining 

the amount of useful work 

Keywords: Diesel, thermal reforming, regeneration 

heat, thermodynamics of combustion. 
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RESEARCH OF PROCESS WHICH TOWARDS 

ON START OF THE HYDRAULIC DRIVE 

WITH FOUR HYDROMOTORS, CONNECTING 

IN PARALLEL. 

Summary. The mathematical model of hydraulic 

system of a sugar beet tops cleaner with four 

hydromotors, connecting in parallel, are consider. The 

calculation method of the mathematical model are offer. 

The questions of start hydromotors and quality of 

operation of the hydraulic system have been consider. 

Keywords: hydraulic system, cleaner sugar beet tops, 

four hydromotors, connecting in parallel
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Summary: The results of the study of natural and 

anthropogenic factors influencing the formation of 

geological environment in the catchment Saki Salt Lake. 

Studied the degree of contamination of the geological 

environment. In order to reduce the intensity of 

industrial pollution is proposed the use of alternative 

energy sources. We consider the prospect of two types 

of mini-hydropower plants. 

Keywords: geological environment, alternative energy 

sources.
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Summary. The article concerns the property of reliability, as basic part of quality of the water supply system. Main aspects of 
reliability are described. Directions of security of reliability, structural security of reliability, control of reliability are observed. 
Structural and temporal redundancy of security of reliability, preventive system and the water supply and sewerage systems are 
covered. Property of maintainability as one of reliability items is defined. 

Key words: the water supply and sewerage system, reliability, quality, technical state, maintainability, service, repair, 
operation. 

INTRODUCTION

The water supply and sewerage system 

occupies major place among a lot of branches of modern 

technique, guided on raise of people’s living standards, 

an accomplishment of human settlements and an 

industrial development.  

The security of the population by pure, good-

quality water has major hygienic significance as it 

protects people from the various epidemiological diseases 

transmitted through water. The feed of enough water in a 

human settlement allows to lift a common level of its 

development. For users’ satisfaction, the enormous 

amounts of water are required, sometimes  attaining to 

thousands cubic meters a day.  

 The security of the reliability of the water 

supply and sewerage systems, as well as to all service 

systems, is one of the primal tasks in their projection. The 

system should be projected and constructed to be capable 

not to execute the functions only, but also to supply their 

uninterrupted fulfilment in the preset extent actually in 

the process of use. As a function of the water supply 

systems is to supply the water for users in amounts 

demanded by it (according to the preset regime of 

consumption) and demanded quality, it is possible to 

consider, at an actual fulfilment of these conditions, that 

the system is in "operable state". 

If because of any reasons a normal performance of the 

system is damaged and decrease of a quality of service of 

installation exceeds admissible (provided by standards) 

so the system "failure" occurs. The breaking of system’s 

functioning can occur because of intolerable long-term 

break or temporal decrease of water delivery to 

installation of supply, intolerable decrease of the preset 

pressures in a water-supply line, deterioration of quality 

of the given water. 

Lots of various events can be cause of failures: faults 

of lines of water transportation (water ducts, a primary 

circuit), defects of pumps and electric power stopping 

delivery on pumping stations, intolerable level recession 

of water in a radiant of the water supply or pond water 

pollution. Some of the named events can cause even the 

absolute (temporal) water failure to supplied installation. 

Most of the events calling a quality’s fall of the service 

are fortuitous, which are not possible to foresee and to 

prevent [17]. 

As the majority of water delivery’ failures is called by 

various occasional events, the numerical evaluation of 

reliability of the water supply system has probable 

character and can be gained by the analysis and 

machining of the statistical data accumulated as a result 

of recording of similar events. 

According to an official nomenclature, "reliability" is 

defined «as a property of an object to perform specified 

functions, keeping in a time the values established 

parameters». 

To the basic reliability indexes of systems, structures, 

installations, devices refer to:  

- The probability of their trouble-free operation, i.e. 

probability of no failure during the operating time;  

- Failure rate, i.e. the probability of failure for an 

observed point of time.    

STATEMENT OF PROBLEM 

The quality played out in a time is termed as 

reliability, that is property of an object to perform 

specified functions, keeping in a time the values 

established parameters in the necessary limits matching 

to the preset regimes and use conditions, mechanical 

services, repairs, storage and transportation.    

The reliability of processes, as well as in case of the 

reliability of service, is the complex index of a quality 

defining a possibility of process to supply a quality of 

process consistently at the fixed cost price and 

productivity. 
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The quality and the reliability of the technical system 

are the properties which are changed in a time and 

crossly influence on each other, initial for security, 

management and improvement of the quality. The quality 

of the water supply and sewerage systems is sized up on a 

population of properties to fulfill certain needs according 

to its assigning. 

The reliability is an item of various properties of 

engineering installation and is stipulated: non-failure 

operation, longevity, maintainability and a conservability. 

The reliability of engineering systems is defined by 

perfection of their design, constructions and 

manufacturing methods of the equipment and assembly 

units, and also depends on an application conditions, 

service and repair in many respects. In different concrete 

events any property defines the property of the 

installation’s reliability in better extent, but any of them 

does not define reliability completely [20].   

The conditions of normal operation, and also the 

reasons of falling out of the water supply and sewerage 

systems are diversiform and depend on many factors. 

They are defined by the quality of projection, 

manufacturing of the equipment, building, mounting and 

operation. The monitoring, maintenance and restoration 

of an operable state of the water supply and sewerage 

systems are the most important problem of engineering 

exploitation for security of a demanded reliability level, 

at the preset longevity and technical-and-economic 

indexes.  

With allowance for up-to-date availability index of 

product of a feeding system of water and the outfall with 

the considerable deterioration of main funds, and also 

overwork and ineffective use of material and power 

resources a special role for quality indexes and reliability 

renders maintainability of the water supply and sewerage 

systems and its devices. Maintainability is a property of 

an engineering system and its devices which includes the 

adaptiveness to forestalling and discovery of reasons, 

faults, to maintenance and restoration of an operable state 

by conducting of mechanical services and repairs. 

Making of the controlling systems preventing 

negative aftereffects of processes, flowing past in the 

water supply and sewerage systems, being an 

embodiment of a principle of adaptation and self-

regulation not only for working functions of system, but 

also for its quality indexes’ saving .  

The quality is a perspective direction for the complex 

systems and the gears, working in an intense application 

conditions what the water supply and sewerage systems 

are.

QUALITY ASSURANCE OF THE COMPLEX 

ENGINEERING SYSTEMS 

The quality assurance of the complex engineering 

systems is the complex problem including a number of 

interdependent aspects, due to the operating factors 

defined by principles, methods and resorts of security and 

maintenance of demanded reliability indexes (fig. 1).  

The practice of making and operation of the water 

supply and sewerage systems confirms three main aspects 

of the reliability: system (structural), including methods 

of their system architecture at the stage of projection; 

technological, referring to a production phase, the 

buildings, including methods of manufactures of the 

equipment, refining materials‘ properties, and also tests, 

starting and adjustment, engineering following up of 

items in production; embracing principles and an 

assembly method, adjustments, operation, diagnosis, 

mechanical services and repair. 

Fig.1  the Scheme of security of reliability WDS 
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The most perspective direction of security of 

reliability of the water supply and sewerage systems, 

allowing considerably increasing its efficiency is the 

necessity to consider making of conditions and methods 

of active security of reliability at all stages of life cycle. 

At the first stage at projection of assembly units and 

systems with allowance for all aspects in their close 

interconnection it is attained by means of a justification 

of matching structural, functional and constructive 

schemes of the water supply system, and also element 

and materials’ supply. The rational structure, from the 

point of view of reliability, develops at the binding 

account of all basic processes attending performance of 

the water supply system, and also prospective regimes 

and conditions of their operation.  

At the stages of manufacture and operation the 

mortgaged reliability level is implemented and expended. 

So, the production and the water supply and sewerage 

systems’ operation should be produced proceeding from 

problems and the possibilities mortgaged at the first stage 

of making the system. Maintenance of a high level of 

reliability during the long-term operation at a 

modification of its regimes and conditions in wide 

diapasons supplied at use of a possibility of self-

organizing of the complex systems, and also active 

control in their parameters. 

At the system’s installation in operation, a main 

condition of security of an operable state is the control of 

mounting and adjustment quality. The properties 

mortgaged at projection and parameters of assembly 

units, the equipment in the course of its manufacture are 

not reproduced with an absolute accuracy, and diverse 

conditions of mounting, adjustment, exploitation 

differently influence intensity of processes of a 

modification of service capability and augment these 

differences even more. Therefore knowledge of passport 

properties and parameters of system components of the 

water supply and sewerage systems is insufficient for 

their correct use, mechanical services and repair [19]. 

STRUCTURAL SECURITY OF 

RELIABILITY 

A main singularity of the water supply and sewerage 

systems is inequality in a time of parameters and 

recurrence of operation. This singularity is a defining 

condition at the solution of a problem of structural 

security of reliability of the water supply system and the 

outfall at the stage of their projection. So, interlocking of 

functions, characteristic of the water supply system 

allows observing minimum structure as system within 

bridge and sequentially connected devices, and properties 

of mass allocation of feeds to use for engineering 

realization of idea of subsystems of security of reliability. 

Structural security of reliability of the water supply 

and sewerage systems represents an essential part of 

common system of security and quality control. It is 

carried out at the expense of purposeful development or a 

modification of the block diagram of the water supply 

and sewerage systems in its projection. Subsystems of 

security the reliabilities inducted into a system structure 

of the water supply and the outfall, maintaining of 

demanded reliability realize active impact on its devices 

for the purpose. The strategy of implementation and 

expending of an operational life of assembly units of the 

water supply and sewerage systems, i.e. a production 

process and exploitation methods, also should develop on 

a projecting phase [9]. 

The basic peculiarities of the water supply system and 

tap of drainages are their mass character, duration of 

production of base models of assembly units and the 

equipment, and also the long-term expected life till 20 

and more years. These singularities essentially 

complicate conditions of security and control of 

reliability and quality of such systems.  

Even for an up-to-date level of development of 

technique and production engineering, it is very difficult 

to supply with a rational fashion reliability of the water 

supply system created for the long-term time of 

production and exploitation in the conditions of restricted 

financial resources. In this connection there is a problem 

of development of design techniques and operation of  

the water supply and sewerage systems, based that 

structural and constructive schemes of systems should 

guess an optimalising control of the operational factors 

supplying desired values of reliability indexes. 

Scheduling of operation of the water supply system and 

the outfall should be yielded with allowance for these 

possibilities. 

Subclasses of structural security of reliability. 

For security of a demanded quality level of the water 

supply and sewerage systems, the control of reliability is 

carried out impact on the parameters defining reliability. 

It is possible to observe two subclasses of structural 

security of reliability: active and passive. Active 

structural security of reliability provides injection in a 

system structure of the water supply and sewerage 

systems of subsystems of security of the reliability, 

realising the forestalling and removal of possible 

operational failures. The subclass of passive security of 

reliability of the water supply system and a tap of 

drainages introduce traditional structural methods: stores 

on parameters, redundancy of devices, systems, 

subsystems, etc. Exploitation of the water supply and 

sewerage systems with subsystems of security of 

reliability should guess rational control in its structural 

parameters in the course of the long-term performance. 

Redundancy of devices, subsystems, and also stores by 

parameters are possible to use if the power limitations 

allow, costs, or if any other alternatives are hard to realise 

in the given system. 
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The security of reliability by means of redundancy 

and stores on parameters in hydromechanical systems at 

stochastic loadings has certain complexities. Designs of 

hydraulic, mechanical and hydromechanical systems in 

such conditions do not allow to supply full redundancy as 

it demands magnification material - and power 

consumption. 

An application of resorts and methods of an 

automation on the basis of measuring and computing 

device for control in parameters of reliability of the water 

supply and sewerage systems in the course of their 

operation is one of principal directions of raise of their 

technological level. Therefore in modern systems of 

water feed and the outfall in view of their considerable 

cost, complexity, energy content and an automation 

large-scale, statement and a problem solving of a quality 

assurance and reliability demand application of special 

control devices. 

CONTROL OF RELIABILITY 

For control the reliability of the water supply and 

sewerage systems it is necessary to apply approaches and 

methods of the theory of automatic regulation. Generally 

the control action is formed depending on a controlled 

quantity modification, and also from external influences. 

The control action generally is represented in the form of 

a functional: 

dtvdtx
dt

dv

dt

dx
vxFR ii

ii
ii ,,,,,,,

(1)  

Where x  - a controlled variable; v  - parameter of 

external influences; dt

dx

and dt

dv

- derivatives on a time 

from parameters of regulating and external influences, 

accordingly, 

that is velocities of a modification of parameters; 

t

xdt
and 

,
t

vdt
integrals on a time from parameters 

of regulating and external influences, that is the 

accumulated modifications of parameters. 

Automatic-control systems consist of two main 

bodies: a controlled plant and a controlling system. A 

controlled plant in our event can be the water supply and 

sewerage systems, and its separate subsystems, the 

hydraulic equipment, pipelines, an accessories or their 

devices (fig. 2). 

Fig.2.  the Control diagram the processes defining reliability of RS: 

RS
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v  - Operating deflexions; x  - an adjustable exit pupil; 
y

 - parameter stipulated THAT; u  - control action; 

xD
 - the sensing element for exit pupil recording; vD

- the sensing element for recording of operating 

deflexions; CD - a comparison device; CF - a converter 

facility; CP - the control package.  

The control of reliability of the water supply and 

sewerage systems at the stage of projection guesses 

security of a necessary reliability level by mining of 

rational structural and constructive schemes, and also 

separate systems; determination and security of inter 

element couplings and systems, including exterior. At 

projection account of a complex of parameters of the 

water supply and sewerage systems and determination 

of ratios between them, justification of operating duties 

of operation, a possibility of monitoring, regulating, 

control in all parameters which define reliability, and 

also a justification of systems of mechanical services, 

repair and maintainability are executed.  

Engineering implementation of resorts of security 

and control of reliability of the water supply system 

and the outfall can be various.      

Supplying subsystems can be implemented 

injection in system of secondary members or 

connections which can operate:   

Constantly during the work of the water supply and 

sewerage systems  

Periodically they are put into  work automatically 

by the subsystems which are a part of the water supply 

system and the outfall which change its structure, 

adjust, cancel, turn out or remove a load part at excess 

of a tolerance level by it;  

They put are into work periodically by operator-

diagnostician systems and the subsystems supplying 

control by reliability of the water supply and sewerage 

systems including of the person.  

STRUCTURAL AND TEMPORAL 

REDUNDANCY 

The structural and temporal redundancy inducted into 

system components of the water supply and sewerage 

systems for the purpose of security of reliability has two 

types:

- If it is not affect the basic solutions accepted at 

synthesis of a main system, that is at an invariable 

method of performance, structure and character of its 

constituent parts; 

- If it leads to a basic change of structure and principles 

of performance of separate parts of a main system and 

of the whole developed system. 

The simple redundancy of devices and subsystems with 

their automatic connection can be an instance of the first 

type of structural redundancy. For example, binding 

disposition of cross connections with shut accessories 

on pipelines, application not less than two pressure-tight 

and inlet manifolds on pumping stations. An installation 

not less than two working pumps and one or two 

backup, application not less than two pressure tunnels 

and sewers for water delivery and a tap of drainages, 

use not less than two structures of refining, both water, 

and a sewage liquid. Application not less than two 

radiants of water diversion, security of an additional 

moisture reserve, at the expense of availability not less 

than two clear-water basins, etc. 

The second type guesses constructive and the structural 

alterations inducted in the form of redundancy in system 

of reliability for the purpose of security of demanded 

quality of giving of services. For example, injection of 

breakage of a stream in systems where additional 

hydraulic loads are possible at concealment shut 

accessories with possible regimes of a hydraulic impact 

in a net. So, for security of the complete correspondence 

of a water consumption and water delivery by a 

pumping station of the second ascending gradient 

frequently it is not always granted possible. Therefore 

for trusty security of water supply to users, water supply 

regulation and consumption apply the capacity 

structures to security of a store and a water storage. 

Controlling capacity structures on a net allow to supply 

a controlled regime of their filling and dump within 

days and submission, in the final reckoning, to a 

problem of maintenance of pressures in a net in 

predetermined thresholds, supplying thus absence of 

accidents in-process the water supply system and 

reliability of water feed to users. 

SYSTEM OF PREVENTIVE-MAINTENANCE 

OVERHAULS 

The quality of the water supply and sewerage systems 

depends on the reliability of operation of its structures 

as a whole. The important fact of reliability is the water 

supply and sewerage systems life cycle. Now there is no 

sufficient statistical material on domestic water supply 

systems on which base it would be possible to install 

numerical ratios of such agency. However foreign data 

testify, that the more working lifespan of the systems is, 

the more high level of magnitude of damageability, 

failure, non reparability. It is caused by an ageing as 

water feed systems as a whole, and its separate devices. 

The range of items and the equipment, applied to the 

water supply as a rule and the sewerage system, is 

extremely diverse: pipes, pump units, electro motors, 

electrics, various sorts of a network accessories, control 

and measuring and other gears, resorts of automation, 

computing machinery and the others.  

It is obvious, that the ageing of the indicated items and 

the equipment is imminent, and process of an ageing 

(deterioration) happens according to some common 

regularity for all transferred devices. In a cut-in after 

putting in operation of a fault of devices are watched 

rather often: the admitted imperfections affect at their 

mounting and starting, a device’ adaptiveness to 

operation normal conditions. Then there is a period of a 

stable operation phase, when faults are rare. At last, 

phase of heightened frequency of faults (outcome of an 

ageing), completed by approach of the limiting state 
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starts to be watched. To this phase devices should be in 

time substituted.  

For the forestalling of deterioration of structures and the 

equipment, accident precaution, duly substitution of the 

devices which have served the rated time, security of 

fail-safe operation of the water supply system and a tap 

of drainages, and also quality of giving of services is 

applied system of preventive-maintenance overhauls 

(PMO).  

System PMO includes organizational-engineering 

measures for supervision and care of structures and all 

sorts of the repair, realised periodically under in 

advance made plot. The order and times of conducting 

PMO regulate operating instructions and matching rules 

about conducting PMO. 

    One of perspective paths of system development of 

the preventive-maintenance overhauls, allowing on the 

basis of the account of actual availability index of 

product of the concrete water supply system to devide 

out an amount unscheduled and to refine use of an 

operational life of its devices, application of methods 

and monitoring aids of availability index of product and 

diagnosing which precedes mechanical services 

fulfilment is, and its outcomes serve for definition of the 

enumeration and volume of forthcoming operations.  

THE WATER SUPPLY AND SEWERAGE 

SYSTEMS DIAGNOSING 

Diagnosis executes three trial functions:  

- Data acquisition about availability index of product of 

the water supply and sewerage systems, their knots and 

assembly units;  

     - Machining and the analysis of these data;  

     - Preparation or decision making about volumes and 

times of conducting of mechanical services or repair. 

The effective valuation of availability index of product 

of the water supply and sewerage systems is executed at 

the solution of primal problems of diagnosing: 

- To a functional test; 

- Searching, localisation of imperfections and 

derangements; 

- Data acquisition for prediction of the residual 

operational life; 

- To statement of the diagnosis and preparation 

(adoption) of the solution on control of availability 

index of product of cars. 

     The developments in the field of engineering 

diagnosis of hydraulic systems are directed now on the 

solution of the indicated problems. The major attention 

is on making of progressive methods, and perfecting of 

diagnostics tools simultaneously with the continuous 

raise of level of testability assembly units of reliability 

of systems. 

         The water supply and sewerage systems 

diagnosing can be conducted on a various step on 

levels:

 1 level - definition of the functional service capability 

of the water supply system as a whole;  

 2 level - definition of parametric service capability;  

 3 level - definition of the functional failures of devices;  

 4 level - definition of parametric failures of devices;  

 5 level - definition of causes of a failure of a device;  

 6 level - definition of concrete magnitude of failure.  

Amount of possible states from nominal to a maximum 

value of diagnostic parameter which can be 

discriminated by means of a gear: 

.
X

XX
N njnpj

j                             (2) 

     

Where: N  - an amount of possible states; npjX njX

- the limiting and nominal parameter values for j 

devices; X  a-receptiveness for measuring of the 

given parameter. 

     Taking the logarithm N on the base 2 we will gain an 

amount of information in bats about a state j devices: 

.loglog 22 X

XX
NI njnpj

jj

(3) 

The net information on each level size up by formula: 

.log
1 1

2

l

z

m

j

njnpj
ji X

XX
KI          

 (4) 

Where Ii - an amount of information on i to level; z 

- number of the parameters metered at the accepted 

method of diagnosing; Kj - an amount of j devices in 

system. 

The complete diagnostic information on system will 

develop of the information on levels: 

                                

6

1

.
i

iII                                    

(5) 

The comparison by the given measure has 

displayed, that the greatest amount of information for 

the standard module of hydraulic systems is gained by 

means of the gears implementing a statparametric 

method, which switches on flow sensors, pressure 

sensors and temperatures, and a control device with a 

known water resistance. Such type of equipment as of 

today is the most suitable in the capacity of base for 

making of an overall system of diagnosis of assembly 

units of pumping stations of the water supply and 

sewerage systems.  

Effective method of detection of places of derangements 

in hydromechanical systems is local diagnosing with 

division of system into subsystems for which there is a 

diagnostic information on associations. At local 

diagnosing was possibly check of assembly units of 

system without their disassembling and removal. At 

preparation of conducting of local diagnosing:  
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The enumeration of assembly units of system which will 

be troubleshot is defined; 

The sequence of diagnosing of assembly units from the 

enumeration is installed; 

The procedure develops and diagnostics tools of 

assembly units are selected. 

The enumeration of assembly units of diagnosing of the 

water supply and sewerage systems is defined on assay 

values of operation failures and derangements of a water 

distribution system and water removal, and also 

depending on their schemes and design features. The 

optimum sequence of diagnosing of assembly units of 

the water supply system and a tap of drainages is 

defined from a condition: 

      ii PTPTPT 2211 ,                  

(6) 

where: iT
 - the relative complexity of diagnosing of the 

assembly unit; iP
 - the relative operational life of the 

assembly unit. 

     The relative complexity of diagnosing i  of 

the assembly unit is defined under the ration:  

                                                       

,
maxT

T
T i

i                                               

  (7) 

 where: iT
 - complexity of diagnosing i  of the 

assembly unit; maxT
 - maximum complexity of 

diagnosing of the assembly unit from the accepted 

enumeration. 

     The relative operational life i  of the assembly 

unit is defined under the ration:  

             ,
maxP

P
P i

i                                              

(8)     

where: iP
 - 

%
 operational life i  of the 

assembly unit; maxP
 - maximum 

%
 an operational 

life of the assembly unit from the accepted enumeration. 

     The estimation of the relative complexity of 

diagnosing is defined for each water distribution system 

and the outfall depending on access to its devices, and 

also check sorts. Approximately it is possible to 

consider, that check of assembly units without 

disassembling of pipelines - 
1,0T

; connection of 

gears of diagnosing - 
5,0T

; check with 

disassembling of pipelines 
0.16,0T

.

    The relative operational life of system components of 

water supply and tap of drainages is defined on their 

rating.

      After definition of sequence of conducting of 

diagnosing and sampling of methods and diagnostics 

tools local diagnosing can be executed. At discovery of 

the first defective device yield its substitution or repair, 

with the subsequent diagnosing. In an event if the water 

supply and sewerage systems start to work properly, the 

diagnosing should be completed.  

CONCLUSIONS 

One of key parameters of the water supply and 

sewerage systems quality is their reliability. Therefore 

for security, control and martempering of quality of the 

water supply system and a tap of drainages are 

necessary objective measuring methods and controls of 

reliability and its components.  

Depending on availability and character of initial 

data quality control and reliability of the water supply 

and sewerage systems can be determined, stochastic 

and adaptive. Two first types of control guess 

availability of the equations of installations of control 

and negative impacts or control routines of a various 

sort. In an event when the indicated premises are 

unknown, apply an adaptive technique. The 

probabilistic approach of iterated methods is thus used. 

At a problem solving of control of reliability of the 

water supply system known research techniques of 

processes, self-acting, adaptive, a hierarchical control 

can be used. 

The algorithm of searching of derangements of 

assembly units of the water supply and sewerage 

systems are offered at local diagnosing which allows to 

lower complexity of operations on their discovery, and 

also on a discovery time.  
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AN ANALYSIS OF UNACCOUNTED WATER IN 

THE SEWERAGE SYSTEM 

Abstract. The methods of determining the unaccounted 

water in the sewerage system has been developed. An 

objective assessment of these costs will assign 

economically to justify tariffs for water and wastewater 

services, to carry out targeted work on resource 

companies on water supply and sanitation. 

Key words: technological standard, technological 

consumption, systems of water supply.
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Fig. 2. Sun concentrating setting with two cylindrical reflectors
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Fig. 3. Change of coefficient a concentration   at moving of the second reflector 
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Fig. 7. Dependence of coefficient of the concentration  from the parameters of the second reflector 
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METHODS OF CALCULATING THE 

WORKING REINFORCEMENT FOR 

COLUMNS CONCRETE STRUCTURES 

WORKING UNDER CYCLIC LOADING 

Summary: The methods for determining the allowable 

number of cycles and the amplitude of the voltage at 

both hard and soft mode of loading. Analyzed the 

strength of non-stationary loading conditions. The 

recommendations for the use of the asymmetry of 

conditional elastic stresses. A review of domestic and 

foreign regulations on the subject, as well as on the 

effect of pre-congestion on the durability of structures 

operating under cyclic loading. 

Key words: low-cycle loading, the amplitude of 

loading, the number of loading cycles, hard loading, soft 

loading.
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MATHEMATICAL MODEL  OF 

GIDROPRIVODA OF BLOCK-PORTION OUT  

OF THE CANNED FORAGE 

Summary. The questions of design of dynamic 

processes, flowings in the difficult gidro-mechanical 

subsystem of mechanism for block-portion out loading 

carte separator of the canned forage are examined. The 

princip of operation of loading device for block-portion 

out loading of canned forage out of pit storage is 

described.  The hydraulic   drive  of mechanism for 

block-portion out loading carte separator which allows 

to coordinate work of drive of knife mechanism with his 

serve is described. The mathematical model of 

gidroprivoda of separator and results of his research is 

resulted.

Key words: hydraulic drive, design, automatic  control,  

block-portion out loading,  canned forage, working 

organ.
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ENERGY MODEL PROCESS OF ULTRASOUND 

SPRAYING IN A THIN LAYER 

Summary. The offered chart of charges of energy is 

during realization of process of ultrasonic spraying in a 

thin. Well-grounded and described energies which 

acting on thin layer of liquid at ultrasonic spraying, and 

extended described components of existing energy. 

Analytical expressions are resulted for the involved 

energies. The presented balance of energies in the 

process of ultrasonic spraying. 

Key words: ultrasonic spraying, energy model, energy, thin 

layer, dispergator     
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JUSTIFICATION OF THE RATIONALITY OF 

USING OF STRAW GASIFICATION PRODUCTS IN 

THE TECHNOLOGICAL PROCESS OF GRAIN 

DRYING 

Summary. The analysis of resource support of grain 

drying technological processes through the energetical 

use of by-products such as straw is done. It implements 

by the way of gasification and generator gas’s 

combustion. The economic justification of 

implementation of gas-generator equipment in the 

process of grain drying is done. 

Key words: grain, straw, drying, gasification, energy 

efficient, briquettes, pellets, granules.
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Table 1. Effect of silica fume addition on physical and mechanical properties of extruded samples of Portland 

cement 

, % ( .)

-100 -80, 

 -20 

 -85, 

 -15 

 -90, 

 -10 

 -95, 

 -5 

, / 3
2180 2157 2160 2163 2170 

,
69,3 74,8 65,29 88,4 76,9 

 2. -

Table 2. Effect of silica fume addition on the physico-mechanical properties of compression molded samples of slag 

Portland cement 

, % ( .)

-100 -80, 

 -20 

 -85, 

 -15 

 -90, 

 -10 

 -95, 

 -5 

, / 3 2170 2150 2158 2164 2169 

,
58,31 63,78 65,29 70,67 69,16 



 3. 

Table 3. Tensile samples based sludge depending on the amount of portland cement and silica fume 
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 -70, 

-30 

 -80, 

+ -20

14,30 15,18 20,36 22,81 32,05 35,64 

15,51 16,52 25,68 29,53 38,07 42,18 

 4. 

Table 4. Tensile samples based sludge depending on the amount of slag Portland cement and silica fume 
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 -80, 
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14,1 15,02 23,35 26,85 34,61 38,35 
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Table 5. The influence of mechanical activation and silica fume addition on the strength of cement samples 

 ( )

7 . 28 . 7 . 28 . 7 . 28  7 . 28 .

400 57,2 73,1 76,8 96,1 68,7 88,5 98,3 137,7 

500 65,4 87,2 81,3 110,7 74,6 99,2 107,4 155,4 

. 5.  28 : 1 - -500;2 - 

Fig. 5. Radiographs of cement in 28 days: 1 - cement stone of the PC-500, 2 - cement stone of mechanically 

activated cement with the addition of silica fume 
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EFFECT OF MECHANICAL ACTIVATION 

SUPPLEMENTS AND FUME ON THE 

STRUCTURE AND PROPERTIES THE 

COMPACT GRANODIORITE OF SLUDGE 

SHARHINSKOGO CAREER 

Summary. The influence of mechanical activation 

process and silica fume addition to the compressed 

samples from sludge granodiorite rocks studied the 

formation of structure and properties the material. 

Spotted an opportunity to obtain high-quality wall 

materials based on recycled materials 

Keywords: mechanoactivation, sludge, pressing, raw 

mix, X-ray diffraction analysis, electron microscopy.
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EVALUATE THE SURVIVABILITY OF A 

DETACHED FOUNDATION BASED STUDY OF 

THEIR DESTRUCTION 

Summary. Survivability foundation plays an important 

role in building resistance to the progressive destruction. 

This should be taken into account in the relevant 

calculations. Experimental studies of free-standing 

foundations have identified stages of structural collapse. 

Determine the ratio of the breaking load and the 

calculated bearing capacity. Reserve of vitality depends 

on the foundations of a large number of factors: the 

geometric characteristics of the structure, the design 

features, the strength characteristics of the materials, the 

eccentricity of external forces and others. 

Key words: free-standing foundations, survivability 

design, progressive destruction.
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MAKING PARAMETERS BOOD DEVICE 
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GRAIN 
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grain. Introduced the concept of the specific feed grains 

per unit area of the annular gap. 

Keywords. Rotor mills, pipe, valve, ring slit, pitch. 



MOTROL,2013,Vol 15, 5, 129-137 

1
,

1
,

2

1

2  « »

. .

.

,

.

: , , , , , , ,

, .

 XX 

,

.

-

-

.

- ,

, , -

,

 [14,15,16]. 

, -

, , -

.

,

,

,

.

,

-

,

,

 [1, 2]. 

,

. ,

,

, -

,

.

-

.

, -

 ( ),

. ,

,

,

,

, , ,

, - . .

.

 – 

,

 – .

.

- ,

,

[3, 13]. 

,

,

, ,

, .

-

 - 

,

;



, ,

;

.

,

, ,

,

,

.

 (  0,2 ),  (  0,9 )

 (  15 ) .

.

,

,

.

,

, .

, ,

.

, ,

.

-

.

, -

,

,

, .

,

:  - 3 

/ ;  – 2 ;  10 ; 5 – 3 

2/ ; – 30 2/ ;

– 20 (  100 );

 - 10 (  100 );  - 

10 (  100 ) [4]. 

,

-

.

,

.

,

.

,

.

-

 - 1…3 / -

 5…10 /

 300 

/  1000 /

.

,

.

 « »

,

.

 2-

,

.

.

,

.

 « -

»

.

,

,

,

.

- ,

,

.

 « - »

. 1. 

 1, 

 2 ,

 « » 3, 

 4, 

 5,  6, 

 7,  8,  9, 

 10.  « - »

.

,

« - »

,

,

.



,

,

,

,

. ,

-

.

,

,

,

( , , , , . .),

.

,

,

.

.1.  « - »

Fig.1. Flowsheet of the autowashing with the cleansing block of series «Mojdodir- »

,

:

.

 (

 5 4 3 ( ) ).

,

.

.

,

,

,

.

.

.

:

,  – .

 – 

. .  [5].  

 10…12 / ,

 [6] 



, ,

 0,5 / .

 [5] ,

,

 0,7 / , . .

 80 .

U
4…6 / ,

 70…60%. 

-

 4 3/ 2  1  [5]. 

-

 0,5 / ,

0,05…0,2 / , -

 – 3…5 / 5 .

321 ,, lll .

.

:

15,1

1 k

hH
l

ho – 
, k – ,

, . 2 [5]. 

0

0,1

0,2

0,3

0,4

0 4 8 12 16 20

v, /

K

. 2. k .

Fig. 2. Dependence of coefficient on the horizontal rate of movement of water in tank for sedimentation 

,
15,2

0hH
hcp

cp
cp h

H
vv1

.

1

1
1 v

l
t

2011 wuth .

.   

20

1
2 wu

hH
t ,

H - ; 1h  - 

;; uo -
 ( )

,

. w2 -

, ,

v ,

30
2

cpv
w ,

BH

q
vcp –

, q  – , B – 

.   



cpvtl 22

3l
, .

tg

H
l3 ,

–

, 25…30° . 

,

 –  2, 

. ,

 (

) [7]: 

F

HCQ
K0 ,

Ko – ,

, Q – 

, C - ; F –

.

,

F
.

.

 [8] 

 (  1 2). 

,

h 0,01…0,002 .

.  – 

 180 .

      

,

.

.

–

.

 (20…40 )

 90% 

.

, .

,

,

[5, 6, 12].  

 2% 

,

.

:

-

;

-

 3 ,

. 3; 

-  2…10% 

.

. 3. 

Fig. 3. Charts of dissolution of air at different 

pressures 

:

-  2% 

;

-  10% ,

 [10]. 

 10…15% 

 1% .



, ,

. 3. [5]. 

.

, ,

,

.

, ,

,

,

.

.

,

,

.

,

,

, . .

.

.

.

,

, ,

:

.

,

,

 (1…1,6 / ). ,

.

,

:

-

 2…10 / ,

 [10]; 

-

 – 0,35…0,6 ;.

-

:

-  – 

 15 ;

- ,

 – 

3 .

,

. .

:

 – 

, , ,

, .

. :

, , , ,

, .

.

 ( )

:

-

 0,7…1,2 ;

-  – 

 500 / 3;

-  – 0,6…2 / ;                               

-          – 

0,3…1,5 ;

-  – 

10…12 /( · 2);

-  - 3…4 

.

.

:

: 1…2 / ,

.

,

.

…

,

. ,

,  0,3  80 .

[9]  6; 25 /  4000 
3/ .  25 

/ .  10 
3/ , .

,  « ».

 (  0,05 / ), 

, .

:

 200 / ,

10 ,  50 ,

 5 .

.

-

( . 4). :

, ,

, , , , -

, rcher  

5.200 . ,

, ,



-

. -

:

, ,

.   

,

,

.

:  –  – 

 –  –  – 

.

.

.

, .

,

 ( . 4). 

.

:

, ,

, .

.

,

.

.

,

,

.

-

,

.

. 4.  « » [11]. 

Fig. 4. Flowsheet of cleaning of sewages of autowashing of «YALOS» [11]. 



, ,

.

,

.

,

, , -

. -

.

 10% .

-

.

 « »

,

.

,

,

. ,

.

,

- ,

.

-

.

,

,

.

,

.

,

, ,

.

.

: ,

.

 -25 

, . .

,

, .

1. ., ., ., 

., ., 2002. 

,

 // 

 « ». - .1, 9, 40 - 43. 

2. ., ., .,

2004. 

,

// i i . -  

.27, 76 - 83. 

 3 ., ., 1998. 

: . - :

.-224. 

4.  2.1.5.1183-03. -

. – 124. 

5. ., ., 1987. 

.- .:

.- 224. 

6. ., ., ., 1977. 

.

. ,: . -208.
7. ., 1981. 

. .: i . – 50. 

8. ., 2009.  UA 86489. - i

.

9. ., 2009.  UA 87346. - i

i .

10. ., 2011.  UA 94462. - i

i .

11.  « »// [ ]. 

: www.info-water.com.ua. 

12. ., ., ., 

., 2010. 

//

MOTROL. – Vol. 12C, 114 – 119. 

13. ., 2010. 

// MOTROL. – 

Vol. 12D, 179 – 184. 

14. Krasowski E., Glinski J, 2012. Ekologiczne 

problemy miejskiego transportu samohodowego// 

MOTROL. – Vol. 14, 5, 183 – 188. 

15. Myslowski J, 2010. Enviromental poblution by 

motor-cars equipped with compression – diesel 

engines// TEKA. Vol.10, 279-283. 

16. Zielinska E., Lejda K., 2010. Ecological problem of 

transport vehicles // TEKA. – Vol.10, 548-556 



PERSPECTIVE FLOWSHEETS OF 

CLEANSING BUILDINGS OF AUTOWASHINGS 

Summary. In the article the problems of cleaning of sewages 

are considered on cleansing buildings of the motor-car 

washings. The constructions of the known flowsheets of 

cleaning of sewages of autowashings are analysed. The on 

principle new flowsheet of cleaning of sewages of 

autowashings is offered, which leans against financial 

viability with the maximal diminishing of capital costs and 

maximal carrying capacity. 

Key words: autowashing, circulating systems, filters, 

pressure flotator, sewer water, contaminations, cleaning, 

horizontal tank for sedimentation, polypropylene
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Table 3. The coefficients of linear multiple regression prediction model interstate annum changes monthly 
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PROJECTIONS OF WIND SPEED 

CHARACTERISTICS IN EUROPE WITH THE 

ACCOUNTING APPORTIONMENT 

SUPERFICIAL TEMPERATURES IN NORT 

ATLANTIC AN EXAMPLE OF BLACK SEA 

Summary. On the example of the Northern Black Sea 

Coast representative items shown that allowance for the 

identification of predictive multiple-regression models 

of the interannual variability of SST anomalies 

identified variations in the North Atlantic waters, 

enables efficient evaluation of monthly mean values of 

wind speed with a lead time of at least 3 years. 

Keywords: forecasting, wind speed, temperature, 

surface waters, North Atlantic, the model, correlation, 

identification.
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ENVIRONMENTAL CHARACTERISTIC OF SOLAR 

AND WIND POWER PLANTS 

Summary. Environmental safety characteristics of solar 

and wind power plants during the construction and 

operation are investigated. Issues of a solar cells 

production and a land allocation for renewable energy 

sources are discussed. 

Keywords: environmental Safety, renewable Energy, 
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Fig.8. Graph of beam deflection on results of experiment and calculation made in PC LIRA 
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.11.  Z 
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.12.

Fig.12. Isofields of tangent tensions  in the beam 

.13.

Fig.13. Isofields of normal longitudinal tensions in the beam 



1.   II-25-80. 1983. .

/ .- .: 

.-31.. 

2.  II-23-81*.  1990. .

. - .: ,

.1.2-2:2006 .

. / .- 

3. . . 2012. 

OSB

. . .  4 

(16)..203. 

4. .2.6-163:2010. .

, . / 

.- .

5. . ., . ., . .,

. ., . ., . .,

. . 2010.  i

ii: : i

i -  2- ,

 / 

. . . . . – 

.:  « »,.263-271. 

6. . . 1975. 

.

.

 « »,. 36-38. 

7. . ., . ., . . .

1986. . :

; . . . . . – 

6- ., . .- .: ,. 4-15. 

8. 23. . . 1956.  .

.: , . 4-18. 

9. . . 1965. 

, .1 .:  « »,. 364. 

10. . . 1963. 

. // . 3.

11. . . 1968.  

. //

. 5. 44-46.  

12. . . 1969.  

.

. . . . . . . .

. . 16 . 

13. . ., . ., . ., 

. . 1952.  

 2- .; . .

. .:

.

14. . 2010. , ,

(

) //  . 4(138). 

15. . . 2009. 

.

//«MOTROL» 11 A. Simferopol-Lublin. 183-190. 

16. . ., . ., 2009. 

 OSB. //«MOTROL» 

11A. Simferopol-Lublin..289-294. 

APPLICATION OF COMPOSITE COMBINED 

BEAMS IN THE CONSTRUCTIONS OF LOW-

RISE HOUSES 

Summary: Were considered different types of the composite 

beams for construction of the wooden frame houses as well as 

were offered new construction combination  of composite I-

beam

Key words: wooden houses, beams, OSB, corrugated sheet, 

steel dowel
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STRESS STRAIN BEHAVIOR OF THE 

SUPPORTING COLUMN ELEMENTS OF OFF-

SHORE STEEL FIXED PLATFORM IN THE 

ICE CONTACT AREA 

Summary: In the freezing seas, offshore fixed 

platforms are at high loads at the ice contact zone, presented a 

variation of the design of jacket active protection from ice 

loads, and compared with the existing design of the platform, 

studied stress strain behavior of models in the software 

complex Lira. This comparison is the first to determine the 

optimum contact interaction, in which the design ice load will 

be minimal and will not lead to its destruction, and the 

opposition of the load will be possible to destroy the ice. 

Key words: ice loads, off-shore steel stationary 

platform, metal, strength.
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TENSION AND SEVERITY OF LABOUR AS 

COMPONENTS OF ENERGY EFFICIENCY 

CONSTRUCTION AND INSTALLATION 

PROCESS 

Summary.  Study of technical and economic 

possibilities of mechanization installation process for 

the construction of steel silos of galvanized steel by 

rearing revealed a more efficient scheme. For these 

schemes investigated as severity and intensity of 

workers. That allowed us to estimate the severity and 

category of labor as one of the energy efficiency of the 

technical process considered. 

Keywords: installation, performance indicators, the severity 

of the workers 
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Abstract. The features of stabilization of fluid velocity in pipings are observed in the article. We propose a practical 

method of the calculation. Proposed method of modeling for calculation of the transient time with the receipt of the fluid flow in 

a large temperature difference between the fluid and the environment temperature.

Keywords: the piping, hydraulic calculation, a temperature, a viscosity, flow velocity  

INTRODUCTION 

Hydraulic drives, which work in a broad 

temperature range should have heat insulation to avoid 

any additional energy losses. It is associated with the 

temperature of the working fluid. 

In operation such situations arise when the 

hydraulic units and part of the piping is not quite 

insulated from the thermal influence of the environment, 

which is especially important for mobile and aircraft 

drives. There are questions about operate time and 

operability of such units. Proposed the method for 

simplified calculating the hydraulic lines with the 

considering changes hydraulic temperature fluid. 

The method for calculation is based on the 

general theoretical functions of the velocities of the 

working fluid from the fluid temperature. 

BASIC MATERIALS 

Important step for preliminary hydraulic 

calculation units is to decision the values of the 

temperature of the working fluid at the time of start of 

system.  For subsequent investigations of multi-mode 

drives, their design and operating parameters were 

studied. The piping is taken as an object of 

investigation; it corresponds to conduits of hydraulic 

drive. The temperature of piping is temperature of 

environment (Tenv.,º ). Temperature fluid input in 

piping is equal to a temperature of the working fluid in 

the hydraulic system (Tw.f.,º ). Pressure drop along the 

piping is fixed for the let down working fluid. 

Feature of this case is to calculate the change of 

kinematic viscosity along the piping in several times. 

Decisional of the temperature distribution in the time 

and on the piping length, as well as finding of the values 

of the fluid velocity in terms of viscosity change are an 

essential components of the investigation. This is a 

necessary condition for the simulation of the process 

that gives an approximate calculation of the hydraulic 

drive performance under these conditions. Used a 

method that takes into account the different values of 

the temperature of the working fluid in distributed into 

elementary parts piping length. 

The working fluid velocity calculated for a given 

pressure drop in hydraulic calculation of hydraulic 

conduits hydraulic drive, in many studies. For this 

purpose, the known formulas for finding the pressure 

drop [1, 12, 15], both laminar and turbulent flow, are 

known: 

2

2
U

d

l
ppp outin ,

wherein  – the coefficient of friction, which is 

decision fluid flow. For circular cross parts is decisional 

by the formulas:  

– for laminar flow: 

dUlam
64

Re

64
 ;

– for turbulent flow: 
25,0

25,0
. 3164,0Re3164,0

dU
turb ,

wherein the coefficient of kinematic viscosity , which 

is a part of formula, is a function of working fluid 

temperature working fluid )(Tf [4, 10, 12].  

The next step is to solve the problem of finding 

the temperature at some moment of time and in a certain 

parts of the piping. For simplified variant of decisional 

the temperature change T is based on calculation of 

heat flux through the wall surface of the piping per unit 

of time should be determined. Simplified one is defined 

as:

V
fw x

q .. ,

 wherein 
.. fw  coefficient of transcalency, 

)(.. Tffw
 [2, 3, 10, 11].

The authors were considered proposals to 

decision the temperature in certain parts of the piping 

with the different dependencies [10,11].  
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For the proposed study were used formulas for 

define the temperature in the center of a cylindrical tube 

[3, 10, 12] with a known radius r  and length l , viz.: 

TTT fwi ..
,

wherein 

rc

tq
T

p

 [10, 11, 6]. 

Ingersoll L.R. and his co-authors proposed to 

decision the desired temperature using the following 

relationship [10]: 

)()(
22

.. r

ta
C

l

ta
S

TT

TT

envfw

env ,

wherein T  temperature which is determined, .envT

environment temperature (walls), .. fwT  temperature 

of the fluid, which defines at the inlet, S  instant 

source of capacity (ratio of the amount of heat to the 

product of specific heat (ref. data) by density of the 

substance (ref. data): 

c

Q
S ,

wherein tF
r

TT
Q fwenv ...

 or 

FTTQ fwenv )( ... ;

a  thermal (heat) diffusivity (
c

a );

 coefficient of transcalency (ref. data). 

Fig. 1. – Inlet fluid flow in the chilled piping 

As an example, were reviewed terms of the 

similarity process heat transferred on the inner surface 

of a smooth surface piping with a length l (m) and 

diameter d (m) (Fig.1. a), b)). The piping is a long time 

under the influence of external environment, fully 

cooled, i.e. the temperature fluid in the conduit has a 

value Tw.f.=Tevn.=-60º . At some parts of time the flow 

of the working fluid is supplied by the pressure drop 

(Pa). 

The temperature of pumping fluid Tw.f.= -30º . In 

piping is constant temperature from the environment, 

Tenv. = -60º . Hydraulic oil AMG-10 is taken as a 

working fluid, is used in a broad temperature range (to -

60°  from +55° ) [4]. 

At the given stage for the simplification of the 

calculation the density of the working fluid 

confirmed, as .

The calculation of the fluid velocity as a function 

of the viscosity of the working fluid in all parts of the 

piping based on: 
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The pressure drops over the length of l for the 

piping is defined by the formula: 
l

dll
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1
.

The temperature for the i-th part li for the 

considered case is defined by the formula: 

envfwinv

i

fwenvi
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..
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In further calculations, the coefficient of 

viscosity as a function of temperature is defined by the 

approximate experimental graphics (Fig.2). 

Changing of the viscosity of the fluid greatly 

affects the performance of the hydraulic system. For 

example, for the oil AMG-10 at low temperatures the 

normal range of an operation corresponds the zone ,

permitted work done by – , critical work – (Fig.2.) 

[4]. 

The basis of the calculation methodology 

consists of parts-supply of the fluid. The displacement 

process of chilled fluid to less cold fluid. 

Fig. 2 – The temperature dependence of fluid viscosity 

of the AMG-10 

li

fluid = env.=-60°

pinput

poutputUinput

i
d=0,006m 

l=6m

w.f.=-30°

env.=-60°

a) 

b) 

q



SIMPLIFIED CALCULATION OF LINES FOR HYDRAULIC DRIVE 

Having defined the temperature of the working 

fluid for the function (2), has the function of the 

viscosity of the working fluid along the length of the 

piping with a batch of chilled fluid replacement. When 

you first traverse a part of fluid with temperature -30°C 

to the piping, it goes to the area li, and chilled to -34°C. 

The chilling part of the piping, i.e. ill , at a 

temperature -60°C. As a result, obtain different values 

of viscosity corresponding to the temperature of fluid in 

different parts of the piping. As an example, the length 6 

meters of piping is divided to 20 equal parts, which 

parts displacement fluid. Dependence 1 (Fig. 3) – is 

supply of fluid to the first five parts, the viscosity 

changes in range from 00032,030 ( m2/s) to 

0025,048 (m2/s), fluid on the remaining fifteen parts 

of the piping has a viscosity 004,060 (m2/s). 

Dependence 2 – is supply of fluid to the first ten parts, 

the viscosity changes in the range from 

00032,030 (m2/s) to 0036,055  (m2/s). Fluid 

on the remaining tenth parts of the piping has a viscosity 

004,060  (m2/s), dependence 3 – is third, 

respectively, on the supply of fifteen parts. Supply of 

fluid on the twenty parts of the piping, with a full 

displacement of fluid with a viscosity 004,060

(m2/s) – dependence 4 (Fig. 3). 

Dependences (Fig. 3) approximately describes the 

process of the viscosity stabilizing along the piping at a 

constant environment temperature of the piping and 

constant pressure drop. 

Further, the hydraulic model is conventionally 

divided into several are parts. The piping with length 

l=6 (m), for the phase displacement of fluid is divided 

into 20 parts with length li=0,3 (m).

Fig. 3 – Change in viscosity of the fluid along the piping 

Having defined the value of the temperature on 

sought-for part, define the value of viscosity, using the 

formula (1), identified the new velocity of the working 

fluid. The results of the calculation of temperature 

changes Ti°C and velocity in the i-th piping part with 

length l =6 (m) are summarized in Table 1. In the 

second step, we calculated the hydraulic model for 

piping with local resistance, as a sharp expansion (Fig. 

4). 

Table 1. The value of the temperature and velocity along a hydraulic model of the piping 

Time for a full displacement of the chilled 

fluid t=84,65 s  

Time of fluid displacement 

t=77,60 s, for the second run 

Time of fluid displacement 

t=77,35 s, for the third run 

l, m T, °C U, / T, °C U, m/s T, °C U, m/s 

0,3 -34,9612 0,02076 -34,9149 0,02562 -34,913 0,02584 

0,6 -39,1949 0,02142 -39,1063 0,02566 -39,1028 0,02584 

0,9 -42,7831 0,02199 -42,6573 0,02569 -42,6524 0,02584 

1,2 -45,8055 0,02249 -45,6479 0,02571 -45,642 0,02584 

1,5 -48,3374 0,02292 -48,1537 0,02573 -48,1469 0,02584 

1,8 -50,4481 0,02329 -50,2439 0,02575 -50,2364 0,02584 

2,1 -52,2001 0,02361 -51,9805 0,02577 -51,9725 0,02584 

2,4 -53,6489 0,023901 -53,4187 0,02578 -53,4104 0,02584 

2,7 -54,8431 0,024144 -54,6064 0,02579 -54,5978 0,02584 

3 -55,8245 0,024354 -55,5848 0,02580 -55,5762 0,02584 

3,3 -56,6289 0,024556 -56,3893 0,02581 -56,3807 0,02584 

3,6 -57,2867 0,024734 -57,0497 0,02582 -57,0411 0,02584 

3,9 -57,8235 0,024891 -57,591 0,02582 -57,5826 0,02584 

- - - - - - - 

6 -59,5316 0,025586 -59,4252 0,02585 -59,4187 0,02807 
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Fig. 4. – The hydraulic model of the piping with the local resistance 

Similar to the first case, the velocity of working 

fluid was calculated for a given pressure drop, taking 

into account the coefficient of local resistance: 

;21 pppppp locoutin  (3) 

wherein 1p  – pressure drop across the part l1, and 

2p  pressure drop across the part l2, locp  – pressure 

drop during the expansion. Velocity of working fluid 

along the piping accepts as the average for each part, i.e. 
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wherein 1loc  – coefficient of local resistance, which for 

the sharp expansion is defined by the formula: 
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As a result, for the hydraulic calculation for model piping with coefficient of local resistance obtains the 

calculated flow velocity: 
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the working fluid for the hydraulic model (Fig. 4.) is defined as: 
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he resulting dependence of the fluid velocity 

stabilization is shown in Figure 5. Determination of the 

fluid velocity in the conduit was carried out for a 

complete displacement of the chilled fluid. 

Dependences of the stability process of the fluid 

velocity were the resulting for the two hydraulic models 

(Fig. 1, fig. 4). The first ousting process along the 

piping with length l = 6 (m) shown in range I. Second 

and third ousting – respectively II and III. Stabilization 

of the fluid velocity in piping of constant diameter 

describes the dependence 1 (Fig. 5). Dependence 2

describes the fluid velocity in piping with different 

diameters along its length. Numeral 3 indicates a time 

when the fluid flow approaches the place of the sudden 

expansion of the piping. Fluid velocity at this point is 

reduced due to the chilled of fluid. It increases the time 

of location of a certain part of fluid in piping (Fig.5).  

The process of stabilization of the fluid velocity 

along the piping, depending on the temperature of the 

working fluid is decisional by the time of chilled fluid 

displacement (Fig. 5). On each of three of displacement 

the difference between of velocities at the beginning and 

end of the piping is: 

(I) 163,2
)(

)()( 0

lU

lUlU

in

inin
%, for 

piping 1, and for piping 2 it is 18,5%; 

(II) 855,0
)(

)()( 0

lU

lUlU

in

inin
%, for 

piping 1, and for piping 2 it is 3,187%; 

(III) 028,0
)(

)()( 0

lU

lUlU

in

inin
%, for 

piping 1, and for piping 2 it is 2,1228%. 
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Fig.5. – Graph stabilization depending on the time velocity fluid passing along the piping for a few displacements 

In the figure 5 are only three full-displacements, 

because the difference in time at full displacements in 

the following will be decrease: 

for piping 1: 3,8
)(

)()(

II

III

lt

ltlt
%;

32,0
)(

)()(

III

IIIII

lt

ltlt
%;

for piping 2: 38,9
)(

)()(

II

III

lt

ltlt
%;

252,2
)(

)()(

III

IIIII

lt

ltlt
%.

The first full displacement chilled fluid from the 

piping for the two models of hydraulic are t1 and t2. It 

follows that the stabilization of the fluid velocity at low 

temperatures with the local resistance is significantly 

slower than without. Time to the fluid velocity at a 

stable velocity for the calculation of hydraulic models 

proposed piping significantly different. Velocity 

stabilization time in piping of constant has 25-30% 

more, than in the piping with different diameters. 

CONCLUSIONS 

This simplified the hydraulic method of 

calculation of piping lings for actuators during the start 

of hydraulic units in the low-temperature environment 

makes it possible to predict the time of the stabilization. 

The calculation of models the hydraulic piping with a 

large temperature difference between the working fluid 

at the beginning and at the end of the piping. It makes 

possible to describe the function of the viscosity and 

velocity of the working fluid while it starts working. 

The proposed piping’s hydraulic modeling makes 

it possible to take into account the importance of the 

effect of varying viscosity and temperature on the 

velocity of change of the working fluid. And the 

influence changes in the velocity of the fluid viscosity 

and temperature. Thus, the proposed method of 

calculation can decision the time of pre-start warming 

up fluid in the mobile and aviation hydraulic drives 

during operation at low temperatures. 
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