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The article contains the results of studying of dynamics of extent of channel netwark of el
mentary water currents in a zone of the mixed coniferous and {eeadd woods within the
Nizhny Novgorod Region (a catchment basin of the Val&iver) in the 21st century. The
research is based on materials of the forwarding researches conducted during the summer
period of 2018 and the Gl&nalysis of data of remote sensing of Earth during the period
from 2001 to 2018. Based on the results efgtudy, the current locations of the sources of
elementary watercourses in the Veletma river catchment area of the Nizhny Novgorod region
are determined, the dynamics of elementary watercourses relative to 2001 is calculated. The
fact of significant redu@n of extent of channel network of elementary water currents-is e
tablished and strong dependence between woodiness of the territory and extent of channel
network of elementary water currents is revealed.
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USAGE OF ROWING WHEELS ON RIVER CRAFTS

A.A. KesslerPh.D. (Tech), associate professor
Volga State University of Water Transport
603951, Nizhniy Novgorod, Nestersty., 5

Keywords: propulsion and steering complex, rowing wheel, steering column, mainlpropu
sion system of the river ship

The trend on revival of application of rowing wheels on river crafts was outlined in modern
domestic practice of nawalgatfiioml. d Abfongheviit husg &
for the small rivers with depths less than 1 m, installation of wheels is planned onsthe pa
senger ship of class ¢Oe of the Russixan River
pansi oneéeof t hien ofrowang wheets in maderp tonditi@ans is doubtful and is

a consideration subject in this articl&he paper presents the results of generalization and

the analysis of materials on efficiency of application of rowing wheels on river boats. It is

noted hat use of rowing wheels is expedient in the conditions of the small rivers and-consi

erable loads of the propellefhe comparative data of the main power station efficiency of the
passenger ship class ¢Oée RRR whpropelleromapa-i cati on
ing wheel are obtained. It is noted that installation of steering columns on this vesse, instead of

fodder rowing wheels will allow to reduce, according to approximate calculations, the nece

sary power of the main engines and, besidesnprove controllability of the vessel.
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The actuality of requirements to the systems of the microclimate of ship spaces to greet mo
ern regulations is considered in the present article. The aim of the work is to review the
norms,rules and requirements concerning the microclimate and air quality in the premises
of ships. The existing regulations have been in action for more than 15 years and de- not co
er the full range of assessments. This paper reviews and compares the reqgirgitietite

norms of international norms and standards. The more stringent requirements that should be
applied in the design of ventilation and air conditioning systems, as well as ensuring the m
croclimate of the ship's premises are identified. To achmwedern requirements for air
quality and maximum effect in economic and environmental aspects, it is necessary to use
modern universal methods and techniques.
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D.l. Osovskii,Ph.D. inEngineering Sciencefssociate Professor at the Department of ship
power plant Kerch State Maritime Technological University
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Thermal and mechanicdension of the main engine working for marine propeller of the
fixed step depends on the changing service conditions. Restriction of influence of external
service conditions on the main engine can be achieved by supply of additional water on the
blade ofthe propeller. Purposeful change of parameters of the water pumped through bladed
slothole nozzles provides change of hydrodynamic parameters of the propeller that provides
change othermal and mechanical tension of the main engine. The possibilityrgincaout

a pilot study of propeller with jet influence of water, at operation of the main propulsion
plant is limited to vessel trial conditions. To confirm the theoretical data an experimental
study of propellers in hydrodynamic pipes as well as numesicnulation of processes in
computational hydrodynamics complexes is important. At a research of the propeller with
jet, influence of water in a hydrodynamic pipe the constant error of an experiment eempar
tively with theoretical data is established. Téés apresence of a constant error in the-e
perimental study, which is taken into account by the correction factor due to the influence of
the limited space of the hydrodynamic pipe. The known correction factors describing the
work of the propellers doat fully take into account the peculiarities of work of the propeller
with a jet effect. In order to determine the correction factor, a numerical simulation of the
models of the experimental test bench and the propeller screw under study was carried out in
the computational complex dynamics According to the results of the design studg; the d
pendence of the correction factor was obtaimddch takes into account the influence of the
constrained space on the results of an experimental study of the progmplipped with a
slotted nozzle for additional jet action.

When using the computational hydrodynamics complex, the influence of the computational
domain on the reliability of the results obtained and the confidence interval of the obtained
coefficient vales are determined. The results obtained can be used to clarify the size of the
computational domain in a numerical study and the choice of the optimal size of yaydrod
namic tubes in the experiment. In future, it is of interest to research propellers Hielpara
modeling of processes in a hydrodynamic pipe and its 3D copy in the computationay{luid d
namics complex.
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EXPERIMENTAL EVALUAT ION OF HYDROSPHERE
CONTAMINATION BY OIL PRODUCTS SUSPENDED
¢cVETER®Me BOAT MOTOR

M.N. PokusaeyDoct or of Techni cal Sciences, aProfes.
tion of Water TransporUniersgydstrakhan State T
K.O. Sibryaey Ph.D. of Technical Sciences, Associate Professor, Associate Professor of the

Department ¢Operation of Water Transporté ¢
A.A.KhmelnitskayaHe ad of t he Laborator ynofdMatet he Depa

Transporté ¢Astrakhan State Technical Uni ve
O.P.KovaleyDoct or of Techni cal Sciences, Brofess
di zing, refrigerating machines and technol o
(branch)hah AsateaKechnical Universitye
V.P. Bulgakov, Doctor of Technical Sciences, Professor, Professor of the department
¢Shipbuilding and energetic complexes of se

Astrakhan State Technical University
414056 RussiaAstrakhan,Tatishchestr., 16

Keywords:small size boat, outboard motor, ecological characteristics of ship engines; poll
tion of the hydrosphere by motor boats

The article is devoted to the experimental assessment of the pollution of the hydrosphere with
oil products by the obbard boat engine of domestic production of the Vet8iKkype, @-

erating on a twestroke cycle with a nominal capacity of 8 hp. The widespread use of boat
engines and the increase in environmental requirements for them require an assessment of
their ecobgical characteristics. Research into the pollution of the hydrosphere by outboard
motors is associated with a number of difficulties: the design features of their gas exhaust
system; the need to install ngtandard measuring equipment; testing in smdiblgsale

pools to localize emissions to a limited amount of water; the complexity of theoretical calc
lations of the level of harmful emissions in water. The studies carried out by the specialists of
the Marine Technology Service testing center at the fa¢@tate Educational Institution of

Hi gher Education ASTU made it possible to qua
with the Veterol8M outboard boat engine in different modes of its operation in a sxall e
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perimental basin, and also to get enigal formulas for estimated calculations of oil content
in water depending on the power and fuel consumption of the engine of a small vessel.

Referenfrgs:

[1] GOST 2855616. Motory lodochnye podvesnye. Obshchie trebovaniya bezopasnosti. M.:
Standatinform, 2016.11 p.

[2] Motory lodochnye Programma metodikaizmereniyaobéemnykhdoley oksidaugleroda(SO) i

summy uglevodorodov(SM) v otrabotavshikhgazakhmotorov lodochnykh pri provedeniitekhni
cheskogmsvidetektvovaniya 770020000 PM 28. M2001. 8 p

[3] Tekhnicheskiy reglament tamozhennogo soyuza TR TS 026/2012. O bexstpasmlomernykh

sudov, 2012. 38.p

[4J¢ttner, F.; Backhaus, D. ; Matthias, U. ;- Essers, U.; Greine
and fourstroke outboard engds. 1. Impact on water quality. Water Research, 29, 11983 .

[5] Charles Kelly. Analysis of the underwater emissions from outboard engines. Queensland-Univers

ty Techndogy, Brisbane, Australia. 200207 p.

[6] Khudzik O.F. Kharakteristika mikroflory rgntov Saratovskogo i Volgogradskogo
vodokhranilishch v rayonakh vliyaniya zagryazneniy nefteproduktami i solyami metallov.
Dissertatsiya na soiskanie uchenoy stepeni kandidalizgitheskikh nauk. L., 1984. 179 p

[7] Potential impacts of emissions fromutboard motors on the aquatic environment: a literagwe r

view. NIWA Client ReportHAM2007-026 March 2007, 33 p.

[8] Fishbeyn E.I. Lodochnye motog¥eterole. Ustroystvo, ekspluatatsiya i remont: Sprava&. L.:

Sudostroenie, 1989. 184 p

[9] Motory lodochnye podvesnyecVikhr'-25R elektroe, ¢Vikhr'-30R elektroe, ¢Vikhr'-30

elektror®, ¢Vikhr'-30&, ¢Vikhr'-Mé i ¢Vikhr'-30Ré. Tekhnicheskoe opisanie i instruktsiya po
ekspluatatsii. Kuybyshev: Kuybyshevskoe motorostroitel'noe proizvodstvenrésslioénie imeni

M.V. Frunze. 1988. 31.p

[10] Rukovodstvo po ekspluatatsii lodochnogo motgvaterok8Meé, g.Kar sun: ¢Pol i grafiste. 1993.
36p

[11] Pokusaev M.N., Khmel'nitskaya A.A. Opytovyy basseyn dlya provedeniya ispytaniy po4zmere

niyu vrednykh vylosov otrabotavshikh gazov podvesnykh lodochnykh motorov malomernykh sudov

/I Nauchnye problemy transporta Dal'nego vostokaii Sibi , Novosi blipr287k230.2017. ~ 3
[12] Pokusaev M.N., Khmel'nitskiy K.E., Khmel'nitskaya A.A. Ctendovye ispytandgibdhnykh

podvesnykh motorov na baze malogo opytovogo basseyna. V sbornike B2zhdunarodnaya

nauchnaya konferentsiya Astrakhanskogo gosudarstvennogo tekhnicheskogo univeesiteizly

konferentsii. 2018. p201.

[13] PND F 14,1:2:4,1288 (2012) cKolichestvennyy khimicheskiy analiz vod. Metodika

vypolneniya izmereniy massovoy kontsentratsii nefteproduktov v probakh prirodnykh, pit'evykh,
stochnykh vod fluorimetricheskim metodom na analizatore zhidkbstuoratO 2 € ¢ . |l zdanie 2007 g.
27 p

[14] GOST 325132013. Topliva motornye. Benzin neetilirovannyy. Tekhnicheskie ugowM.:

Standartinform, 2014. 12 p

[15] GOST 17479.22015. Masla motornye. Klassifikatsiya i oboznadkeM.: Standartinform, 2015.

10p.

4lsOl! W  sfilsky qABELOBE B HOC yd ¥

61



l.1. uwOQeaddatso
o[fr]lslsiéucfslsfr]lsJ dzi MOBSrsHdsEe s § ZOakyjets CtwcOdzO M dzj f

vrs 629.124.74:622. 242

1.1 . o Oesdude=idls,, H.Is. dz., ftesWjmmste COW jHEr O &
d3®hq’dz d mMofteslsdodzy dzedvw dBEOIsjtedOdzse A1 Juv 1 [ ¢
e-mail: vladimirsavinob@gmail.com

A1 Ju 1] c1dyjetesHMCd?2 cemMkzHOtMmise jdedgr 2 Isjnm
ddejtemdlsjl dd. t.r. ¢dzjCfjjo0e

60395041, 4u4¢. 1dyded? 1 toecetstetsH, bkd [ ddddkd, 2

Jeuv{BYRIJou? 1 (g@ddM 1T dlovynief st ¢
g 1P JI Lt duvv3franynldraf veuot ffseuvl [
sdzs yjjo MdsspOs2 ydosmls: , §d&Oekyd?2 StOd, s Clsdt
COMmujlsr, ojlteser j dOctkzLSd, Ctdljttd? §SEEH"

ltesj SIsdtetsea Odedd  Mistesdlsj dz' Mlsets  dzOe CtcOdetseo B 5d
H dzw Hisfmisd Y § ded v u’sschdZdztSQ -to Q LWclitg) LCL Issftpdiidtigts d O of Os G |
My OMOIj dz! dzF AsisffdEFddsdias » OBl §fted fsipstes?2 Cj dst
dZso ¢, BOCdm COC MOBSYtsHI jBBdz §  ZzOokwd] Bttt T
&z § f zOekydj BERttser j bkmMksOdsest¢d (11i1v), dO LO9
(fted Mot dsshizeshbo i sL jte, dBstej?2, O OS] EyoOmlsdw
sfjtOydvs. (1 OBtSIO f dZOsStcOdse YOMmMlsts fssdMratsHdls
Zzsedud MS¢dr Efpdsedwa. 1 s stsd3lz, fted ftesjSlsdtesa O
Jes shbs2ydetshisd §edUpdisptodrOdptsedgy ™ dzj B zOG 5§ o
dqdzd dzjteOBBYJ @3 MMmistswdedd Hd&zY tOL dzd ydzr As-Mdzz YO, o
srisftejHj dzdls! hMiss2ydeotsmls! §ZzOosCtwwOdO 6 SCtedlsj to
ftosj Slsdotso OQdzdw. 1 0O Bhdese j @O § s ez waduzdgd-tc P Isigls
Yy Mets?2 tmbts2ydotsMmisd, §tsHIse jtey HOs8h OW jji HisfisOts

lodH]jdd]j
IsLesmhdy foitejBdshisd tshMdd o Miste®dls] d'
ot5jdadj s Coddsdde dZsOd dzses " jd WO [1, 2,] f6lk

MzHtshstesazdi . sj - dsdsedd djsBatsHd®B HdbY MsS
Cokzfdr » fMostkyjdd2. uvOoSdRkd Mttty j ddisdesd woc
Wstedsr (wdd) [3, 4], MOBsysH j&kdy j § &z®e kydJ
i sctekydd | BlRteso' | bkmcOduze €&dj (hHbku®) yGEHIS' o
& j Bl jClr Mmltesdlsjd flso O, dOfeddjt, y 58 Stetsd
ds MudlsOls! fsorhjddj %%jClkdedsBedlsd)?inipkcC
ted misd ¢ fygusdsOpdais = J -diisdeids@isdp'df dzjsH d d&ff yYf téstg ¢ dzd €
o 5HMIse j -oiPE & tislzw s  dz' -G O MDD Ojecdtf 2dizsn, cdHEss j 7 ddy
flstetsdlsj dz' dzF 7 tOBsls, flesosHdd & dO L O&EHMS R
6j2. 1torhjddj ‘WWjClkdodetsiyisd ftod ftetse j Hj dad
Hisfls d ¢ delztdsHsO tewdzOf te d a3 dzj dzed ¥ § dz@e yd s  SHIi-j d3dz" =
jgdzsiisd f) Bsdr hdds of dzj s cekL sos?2 Mmlstej dr [

1 51 sz ftesjClhdqesoOdd) J Mbttsdlsjd Misots f d
osMmMistcj BB Odzts otej d3j dgj s  OSCIkzOdz des [P Oflzw s tcj Bt
B j ¢ fodssdodl §EZOskzuydr S©Odss, MmotsHwWIlsmw ¢
f ZOozujmksd d shmss2ydesmisd, O OCyJ ¢ skyjlk
iSkdese Odzdw d Mbtsdlsj d Mo © f dZOs C wOdztss B fs dz
ritsftjHjsdgdEls? ydotsmls! § ZOoCtOdO 5 Stdlsjtedys 1
ftesjClsdse Oded v .

62



l imlsdzd ¢ 1 | ¢5B@Q1Bca " § fm¢
t OL hgzn sfstetsj dzd j, MEHtte] dsdzls d  Csdzsedyud MEOW BjL 5 (

{OfMujls cdHEsMsOldujMScdn Cwder A

| ZOoa dz' | tOLBjtojddw CttefzmMO dzj MOBsh SH dats @
[11] 10 dr sfdssj o ydimdz d Bl jtefoaQs-¢ sH
Mstetsj dz@ Ctedoer j { dzj Bj delstse f dzQe kzyj mMisd (ted .

s
s

f zOes yj ets Gt
)Ld34“JdZdJ, 4

q

1) .
vs0Bdzd yo 1

[fMmdzso dz" | R OtOCIjtedmMisdSd SCtstef MO f zOokyjets CtcOdO GtolzL s tsHI

B MOwOSCIsjtedmisdSd| [BSLdOY 't OL di3j te y d idzj dz

i1 fzOoszyjets Cto o J dzd ud

1 |[r dzd 2@ S tstef MO L & 60,0

2 |zdteddz0 Cttef MO B &5 28,0

3 |J]"MslsO BBEKlISO D a3 6,0

4 |[MOHS O Mt HdW W tof dhe wos (o1 4,0

5 |[[MOHSCO Mtej Hdzw W 1 { Ohie fst (o1 2,0

6 |ssiWWdydjdass BN j Hy - 0,950

7 |ssiWWdydj dzls { tsdzdat a - 0,990

8 |ssi WWdydd dzls { tsdzdet b - 0,990

9 |l iMoot oBHBdL d3 Dy st Is 3300

10 |1l jMsetsy otHEBSIL d3g f Dios Is 6600
MtsMmistsw dzd d

11 |1 jtcdBH BBKlstsoa 2 tq ig] 5,6

12 (¢ f dzd S OO 1y dals td> Zy a3 12,0
LO dz0 6 0¢j)

T,m

VoM S, M5 Zm L ZM, o

' ‘ L : b ZeoM; X, M XM

tdfm. 1. JdHeshsOsduimSd] fhkEaky] Ctscy kGO dzj MOBEE BH &S ¢ &

{Bl ji3dztsj oBHWdLEBBSHFARGY o o to@M dids ety s dz! dats G s
CEdi3j sOyj delstedyj M dn twWOHdEZMtss, HiYW Vv dBdskzdsd dsdts f sdilstsc
ftesdL o jHj ddidy csd Bdddflzy SHORIBD . 1 sMSsdf-Ck 9 0lsjtedz
dstef MO wodzws Isfipw oW dBskzetsdy dzad S O3, dlsts disd3j delst ddzj teyd
Isj dz' detxdsmjftesatsHwh dr yjtejLr y. . §dizshoOHd o90Ijtedzddedd, dz
9 jdadzs dL o7 Oy jded?2 [ 12]
63



l.1. uwOQeaddatso
IfmMss2ydeosmils! dzgj MOBsSRtsHdsEets § ZOokyjets SttOdzO fy dzj ff

l=LB%12, 1;,=BL%12. (1)

I sfjtej yde" 2 d YtetsHisdz dz' 2 3 ts Pryj dizsicld iy Mm@ g gizj
Melse jIsMise zé h drn dsdj dzlstso d dgidthyy d ¢ Of) lr o B O jizdz' 3
WstedBzdzOds (1), dzO tsBV,j dpdesjj .osHBdL d&3j M j dad

r=lp/V=LB¥12L BT=B%12T, R= I¢/V=BL¥12L BT=L%12T. (2)

fiOyjdastedud MSCdJ ohrdityisetsH tlfdistydz@en; julsapists -j dzdzts ,
HWwisfpw dL dLejflsdzr 7 or Oy jded?2 [ 12]:

h=r+z-2z,;H=R+z -z, ®3)

CHIRI B jtjudy 2 d fesnsd d 2 &jlsOy, disksed yj Mm¢
o j dadzts, Of;

ZiOoff zdC OO yj dsttO o j dduddy f cdzstsdzo, d;

Zioff OO y.I. f kO LOdd, .

b dzdC OO yj dzstc© o j dzdudder  sdelstsdzO ftedzOo § 60O
Bz, MomMisOedzvw jiIs  tsdzise  dzlz=TR) Mtsls' §tsHO SH A2 YO

1 ZOo CtcOdz ftotsj SIsdelzj smw dzO C dzOMM MEzHdzO ¢
s [41]llulif @olzyd?2 SCwOdz dzgj MOBsRtsHd 2, § SHrlstetsj da
Lstetsds tJedmiste®, ddizieh d2 diuser j bkfddioddw HdE
dzdw o BB ZStsBdlstsdz dzt HE o ftedBtejyde » ©BO2tdZOA
ZHisodzjIseatstew jIs I[Is¥g B jsaddeflymidof@nisde tj L zdz sOIs§
CtcOdz BMsOj sy dz2O f zOeak © EHBodzjlsottedlsj dz' datsc
SHdets ks O.

t O2dz § zOo Odzd™ § &ZO9 C OO Misec zOMdets ClzOMMd W
@ MkHBhtsHMIse Ou SifftaCHe Codjdel Isdétzded » o sHder 7 f Ezlsw
BesteMEdrn ©O2dZOR dzO otsdzdzj dzdd dzj BBdzjJ 6 B Odzdzt

Teo BlsCter Isrn d@steWrn HB 50 dddzr, M HBYf kfisddr c
Eejydh O Hts 100 dddz ;

Te LOCtrIsra dstevn Hts 1MoisEy ddj i3 3 BE-Efs d &3
BB3d EBJiYdh O HEts 200 osqdz .

l1teOoaddzO S dZOMMdW dEcoOoydd [ 13] ZmlsOdzOoe dzd & O Is,
s Ctodlsj et EfigdsH MOl ydes?2, JMdzd kEesdz Ctej
ZOYyoOdz detsets Ctojde"h jets Bt Po MOt tzd® tBmbi
LO d k. f.), MsOdyimMétsets Hj2Msadw o jldeO® d ¢
fiudoOjlsmw dzOHJ Y dzOW t0OBSISO € OO, ddzd k¢ dzOo
otsHEZ ddzd MM toj H dhdfOO dpplddaiis © ded HAj OB dnls| d3fsun Isaf s Hs'ls,  Isds
Cslstster 2 dL dedm B@BJde hj. 1 HOdzdzbdZ3 Mz y©j ©OB
Mgslstcj d2O. | OfMMdzOIstedo O Isfqw hMists?2 ydo sfMmis! § dzOo
fstolskz ) dzj cOBslsOs h ddisd i m OdzdL BOB]) Hdzv dOJ
Mz y@¥s ke £ cteczL O d2O c0¢j ftod MOBsR HO- M s
fOMmMtse BJL YdHEBGEE BOEEZOMIO. 1 ks Mkkyo,,
GHs'=blaBkHjls HGMisOLtsydkb&Po dge® dzd dzdf dzs s @H b.Ig. Jf dztsf
$21,0. ydv shefspgdgdsiejslz &' wOMUjb" .

tOMmMyudls §OwkzmdzsMmisd ¢ dzOo ¢ tc ©dzO

1 dztsh OH ! Gtedz Malasings'dh j ded § yJjgz@ @ 1§ Grts @yt ihis o
sjtedzddedd tsftcjHjdzdd o IsOBddyds?2 Wtk (OB d.
dmf sdz’ L 2§ 3 st PSIJFHLO WWedQodz yj ets StwOdzO (tedfy. 2) .

t Ofmud sdz § § dzj 2 d Zf Gfitehy datggiivli s yw 15 -1, 5 te clz dz
(41522) [4] d ROddz &3 kOB .

64



t OL g tzHsMistets§ dzd j ,

1§ flsdaq S
MkzHGsk] dsdls d

l 1 ¢58@Q1Bca " §f ¢
L eCtsdzsed yd M¢ Ow

i ted

i ted

G Hi] dzts 3

t Ofmud 5 tdfedjtss jCdaddis 2f Odigf Mezs s g N J dzd v
f Otelz iy dZsoldsHg 1§ dzts )€ syl

otsLHj2Msadd EMlsOdsedoh jctsmw
:SkiniA,zVi _63078_

oaBLH]2MIseadd

, = 394 ds;
SknA, 1601
h ¢ o OdzO
Sk '
71- KAZ, 48198 .0, o
SkA, 1363

e L dzj B B § OlzMmdaslsd
zitotsLor h jdad J

dzOH
L t5 &

H dzw

9 Olsj tedzd dzd § 2
kiOf esHddzOd3d yj M& d?2
niT¢CtsL WY dydd dzls

9 jlstcO

(4)

(%)

v OB dzd yo 2

Y4 dzlste ©
90Ijtedzddzdd ftd € toj dzj

1 Od d3j dzts| ) czsh d ot esHddzOds st W W | I sLer N |ulsOlsd Y
Ldzj di3d dgs| f Ol CsL W W dyded L sd,|yj dzste®| BsdBi d
osHME2 | 4 dj &j| dF tsBls kS dsflsd | § dsh o
f/¢ ou, > WL Zid3 | kmiAZ a8
1 OH 9 BH d 240 1,2 1,0 2,0 576
Btz 4 4

1 OHfistets 90 1,2 1,0 7,0 756
fjteo G ts

1 OHMistets 15 1,2 1,0 11,5 207
oalsstetsg s

[0 f 12 1,4 1,0 7,0 117,6
dq ¢Ooyos

Mlsts2¢d

#lsOyd s dz 35 1,4 1,0 7,5 367,5

¢ 5 to Bis 85O

tc® H dzw

[ iBjHSC 58 1,4 1,0 6,0 487,2
f Odzlz B j

SstOdz BY 48 1,3 1,0 12,0 748,8
dzr

sOYyOs h O 92 1,2 1,2 32,0 42394
Mss2¢ 0

kL 59jO 360 1,2 1,37 70,0 41429
dzO € tc O dz

Ak dzH O B 25 1,2 1,0 7,5 225
flstej dzr

stetsO 140 1,0 1,3 60,0 10920
4 2 BRO 1560 60074
2 % $PlsdzO 1601 63078
dzj Zylsj dz

f d&zsh OHu d

s ISknAZ,i

l mjets 1601 Z~39,4 63078

65

BJL ST (

Yhdzls 8O Iswy jMmisd § dzsh OHd 1 dz
Ctst WWdMeJjdels tsBlsj ¢ Oded v
Lodzj d3 dzls ©

L dzj dzj dzls ©

f &zOo ¢ & O dzO



l.1. uwOQeaddatso
IfmMss2ydeosmils! dzgj MOBsSRtsHdsEets § ZOokyjets SttOdzO fy dzj ff

{OfMujls sfMlss2ydotsmisd § d&Os ¢ c0dz0O

1 sMitsdz Ck f ZzOo CtcOdz dzj Ol eiis(lds@ziHl® RGD yelsw{dzods dzdfs
fMw. JrBtste Wihtedizdzr Ctojdvh jots dmBsdi zsO ftetsdL ots
LdzOyj dzdv G QuBRpclswP dzv j Bsets 5 Wisttdzdzy (4. 1. 8

G ={(z- 0342,)1JC,Bd|- 034ct, - 1.}/ 1, = _
={(s54- 034c394)/ Joo5@EE|- 034020897~ 0337/ 0B1=164

GHJ C i Wd=dlydoj, dzls® ¢ =8 87fxa6jfeze’, 027 ftoddwilsr Mt
lsOB dz. -144.11848,. 4] 13] o L Qo dfdEEls dz s dfe@ tc O d3j |
Stsetts o HOddtsE hHdzkyo] dkdkt cttOHbkMmtse ;

ISl WWdydjdels tsBh j2 f sdzdesls' ;

lihdied dzO 1§ tsdels s dzO;

dismMOHC O § dzOo ¢ tc O dzO.

(6)

WA

\Vls/ekaa]
\\\ QRO
T
o A o o

tdm. 2. CMEfGokzfijdashOf df ZOo zyjcts € tc0OdzO

] O Odgj=lStg 8 f tod dzd BO MW -1f o ISIO® eda] ) PR 6 2518 L
tcOy j ded W

Z-d 434, %

JC,Bd
GH Of f dzd ¢ 0T =8Iy @B j dAftQzd ¢ Ols O  ZJ=dkB O 4w 3 j fl

4t yde 2 dSJBGUJdZBJF%FWTIﬂS: tPBl] YdzOY - & sO"
e Ow o fysls,® 7, =2167 d3.

6€



l imlsdzd ¢ 1 | ¢5B@Q1Bca " § fm¢
t OL hgzn sfstetsj dzd j, MEHtte] dsdzls d  Csdzsedyud MEOW BjL 5 (

lrTBstc ttOMyj sdes?2 W stcd3kz 4 moWia jOddy g Gtisﬂtc@ﬁ-tdggdzlalsd@:f;dz, f Ote
B sEBEO Cslsste” 2 dgORtsHIsMwW2), 1B Wstodkikzdzy (4. 1.

z,-d -
g=2 9 _ 12-2 _j47 8)
JCsBd /095282

) tetso j oW | sM@CORd fzts g Pjdzdzts ] bMdsodj of §sdzdgw jsmw. [ dets 7 Ote
v fsdssdd ° §dOskzuydn CwOdso.f . 5{ s Edhidkiygo], Ctwjdvhd:
5 Wotdkzdj (4.1.8.5.1), [13]

M, =06q(z, + f,,/CoBd)SknA, =

06(M35394+397,/095(28(2) (A601= 229975 1d5.

H
g
(9)

Vetz] &0 § &ZOskyjcets CwOdO Gl Moo djMisdscts Hj2Misodw dzOYC
Bj dzZs O, MmlsObdyujmMSBsets Hj2Misad™ ojled® d COySd BkHjls ©Os j dz

Qz=Co+ Qs+ = 1,9, (10)
GH, ® tBlhklshdod dstiusids j dvetdny 5 ¥t ik &0 d:
5730, _ 57,3, 57,322997 _
qO: 9 = 0 qs= — = v n :1;9 [} (11)

h g, 9813330002167

GHY, =0, TBLHJdA&ZOO yjdlsteO Iswy jMmisd f &zOe CtcOdzO;
g=981, ciltmMSstcj dzgdj MotBBHMSEE § OHJj ddv;

D=3300, isjfMsots] otHBdL®BIMNjdd] ¢ &zOe ¢ tcOdzO;
h,=2167,B §f 5 j 6 ydzOW d3j IsOyj dzlstsdyj MC OW or MslsO.

[Mss2ydotsmis!: §d&Ookyjcets CwOdRO o dzj tGip-syj s Mishlssw dd d
&d ftd fMdzydj LOckkLCd ftckoOfds § GO 4.1.3.1.2, [13
Bsdgj dzls, GHEESSdHT o OsOR) 2 HoSjtcOda, 14,5 SOL O fejo' h Ojl ¢
Bsdgj dzls. 1 dzjus CStejdgvh jEts dstsds) dals B aslsy chffsdztjjRffs o v f syl ts
ft5 ¥6tdkdj

10000ch DG

ldzj uts Stejdev M jets d3tsd3y dabs s fifetg ch jhdffdsndr REOB o j Iste ]
I\A/Z:115|Wl:lv 10 d3 (13)

I smstesdds HdOGCwLOBBE fdzj u MisOduj MEs?2 ®Mlss2ydetsimlsd f dzO
(edfm. 3), ©OMMudlsOdadzz Hdzv (sdksg@ajfpdHvwh jets ftow Bds d dac
Jdz0 fsC0OL" 90j]ls, Yybsts thmss2ydeotsfis! §dz@skyjcess SCttOdd 5 ¢
908 h jets dzOcEERMEssdO®C isHlstsw dedetsets 9 jIsteO, SO d Bls Hj2Ms:
9JIstcO, wOMMuUudisOdzdzzy 5 dstcdBOB L OHOdzEEets t©0O2 dz0 § dzO9o O dz
B ds fMyudlsOls! HMIsOIssydes?2. [ B 1 Issd3 MeBH jIs] dzt Misakze Is § dzs
3rbd dzOH { sB2 I€£.tcid.0 5@ jfuBdZdeHiddiyy dzfdzse iy HESMIsOlstsydesMmisd ¢
ss2uydetsmisd 6 CitkPlbjasd:l iOEwz'yjddd, 5 dsscOd o' ff sdzdzi dz
tcOBtslsr, ftwwdojHjdr CwOISCd] o7 atsHT .

67



l.1. uwOQeaddatso
IfmMss2ydeosmils! dzgj MOBsSRtsHdsEets § ZOokyjets SttOdzO fy dzj ff

6 I, m
5
4 1(9)
] ewz
PR ey
b
1 &
- :’,u *"lwz .60
0 10 20 30 40 50 e” 60 70
-1
o2
-2 s}
l‘_d_..

tdf). 3. 1 dOCLORBRBO f§djy MlsOsdyjMEs2 Shlss2yds &
I(@THJOGtQbBfREd ys Stejdvh jots BB dzsO Bls etsLHj2M
0 slpdf dzj U Stjdvh jetc dwsd) ZeOzf sk 0 L) GE dsd
fodastsdzdesdts f ZOo CtcOdzO ftsH oatLHj2Mboadjds Ctoj dgw h
o jligzctsdz 8N BHO foRidz@tdzol b jsde®@ § ZOo CEOLO s ¢t
Bsdd dzs© f ted " CopiCzde todis dg D jAdstdR, bifl T © G & @&dzalzO j d3" |

f zsh OHd dOH d fH CSttdeots?2 HJOCwLOMRBEB MisOIsdy

1 0C dz¢ yd ded g

lted tOmMmdstslstej dzdd wMists2 ydo tsmisd ddg dgrOdgsE s H dzts
L tsHi jJd3dzr d@3 kfmlses2Mmlsoesds dMf tsdzr L 59 Odz" S ydmd
sitdMmlsdSd Jjet Sstfkzmo. [ dzv tOmyd O dzOyoOdz! dz
CteOdzO 5 Stodbptby Hftkgtn ™ § dzsh OHY § OkmdesMmisd,
osLHj2Msdyoznée®fdr o jltc® d ls oatLH]j2Msedw
tcOBSISOjIs dzO o tsdzdzj dzd . 1 S\dzl2pjodes7: Qiejdizv  f B O sz
Zetsdz §890z0f dzj ud ¢ toj dii=Pr 7dipdll dsGod3; EZesdz ¢ 6
h Co Odz' dztsopig=2¢9] Iste

rdoctoBBO fdjy MisObdui M2 thiss2ydajsmisd (
Zdz sOIs™ . 1 b @i O dedizts ) @EI(0)® tasAPdsCOED 0 dzd 0 O b d A d
Sdzls Odz dzs?2 few Bs2, Mo jllsdish &dzt @28, € jdgEary b | &
dlsmlseozs h j d3& H@dAzB o rd HoatsHe.O dAdddatg fddDH 'C oo 52 9 s
O hdol(df dzd by fzsRe dzs A3, § P DO dZO sIs Ctojdwh jets
CoOdz desds o jlstej. UvOXKHaOCsECtogBieddd SigsH ' BBy
sMis Ol tsydats 2 .

uff d MdBkls j tOskter

[1] Edoardo R. The Role of Heavy Lift semisubmersible vessels in latest and future offshoreotechnol
gy.icLA MARI NA | NALI ANARL87V mpl 24328 5 /

[2] Heerema P.S. and Krath I.E. Workship Equipped with 600 ton Crane for Transportation and Inst

l ation Platform, Process Equi pment anidddMupel i nes
al offshore technology Cjnferencece.ippHdat25st on, Apr
[ 3] Heerema P. S. Operati on Enxipsalling Eixed ptatform at dea m. s .
and Laying Pipelines. De Ingenour, 1971, vol.i183.7 1 pp. 21i 25.

[4] Sjoerdsma G.W. General appraisal of offshore gravity structures. Offshore Struct. Proc. Conf.,
London,19741 London, 19751 pp.6166.

bBle o diias [ € J OdeS s g rRIgHGEPS/E .+ Oo d;qziH o | G Stdstiyy nlzods o o3

t.r.¢dzd S .4 50 ¢ AT i 2761

68



l imlsdzd ¢ 1 | ¢5B@Q1Bca " § fm¢
t OL hgzn sfstetsj dzd j, MEHtte] dsdzls d  Csdzsedyud MEOW BjL 5 (

[6] Offshore Marine Operation, Fagernesj 10 April, 1980.

[7] Proceeding of Offshore Technology Conference, May, Houdtexas, USA, 1978, vol. 11 OTC

3150, pp. 861 872, OTC 3147, pp.82838.

[ 81 ¢Ship en Wert de Z38leRerspektivyy 9azvitiya Yarybejnog® tyjadogo P . 389
plavkranostroeniyd. Sudostroenigi. 1992.7 = 47 p. 13 14.

[9] Novikov A., LatorreR. Floating crane selection.Na v a | Architekts, p-0 09,
tion of Naval Architects, ISSN: 03060209, p. 2224.

[10]f IteiBBOOdzdWr {( JE6dMstcO® wuwut ¢ hMss2ydetmisd § zOekydr StOdztso
1ddz CcpHER@Isj deS 5, jou,. ] [ . (5. OB ybdzd WJj/MSQRY dAgs . tdedmlstcO

gauwf, 1981. id23§. 10. fm. 111

[11]]u Oa ddztse 1 .1 . [ftejHijdzjdedi R OtcOSCIs toff figls § & tc hzfelpO RS- SHdzsE s § dzOo |
ZOZydzr 2 Y E2tedzOdz ¢ u tc OdzM{ s tchatpzl/iransfpdsiptemsg2-B6htm’2, 2016 G .

[12]f ifme SO 1. ¢. vittedw d EmMbtes2migo mLzH o : o daladiafifdritedsts ff dzO o O dz
1982. 304 f.

[13]Y Qo d dzO C dzOMMd¥ S Oydd d smMstes2C¢d GRA&GSIIs MEzHBo. \a IV, [

59M ({ dzj S Is tetsj chamlpfw

Jan. , Royal

NON - SELF-PROPELLED FLOATING C RANE
WITH FIXED LIFTING D EVICE STABILITY

V.N. Savinovthe senior lecturer, Dr.S€Tech), the professor of chair of
aerohydrodynamics, durability of cars and resistance of materials Nizhniy Novgated st
technical university of R.E. Alekseeva

603951 Nizhniy Novgorod, Minirstr., 24

Keywords:Stability, the floating crane, designing, building, calculations, wind loadings, cr
terion of weather.

Heavyduty floating cranes Design and constructiorc#sried out to achieve increasedieff
ciency of loading, unloading, rescue, repair and construction work in the offshore drilling
rigs construction, such as sdifting floating drilling rigs (SPBU) and sersubmersible
floating drilling rigs (PPBU), in fatory areas, the river waters (in the bridges construction
0), lakes, seas, as well as participation in other technological operations. The floating cranes
work often occurs in adverse hydrometeorological conditidherefore, when designing a
floating crane, it is necessary to check its stability by the weather criterion , and in the most
unfavorable working or neworking state for various cases of a floating crane loading. The
purpose of the work is to determine fleating crane stability by the weagh criterion for

the early stage of its design the performed calculations basis, the shoulders staticlstabi

ity diagram was constructed, confirming its sufficiency.
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This article presents the calculations results on the anchor choice of the various types inland
navigation vessels supply and dimensions according toRtissian River Register Rules
(hereinafter referred to as the RRR Rules) and the European regulatResolution No. 61

of the United Nations Economic Commission for EurgRecommendations concerning the
European level harmonized technical requiremempigliaable to inland navigation vessels
Directive (EU) 2016/1629 of the European Parliament and of the 14 September 2016 Cou
cil and the European Standard, establishing technical requirements for inland navigation
vessels (ESRIN standard) edition 2019/As well as common rules for Det Norske Veritas
and Germanischer Lloyd for inland navigation vessels 2018 edition (hereinafter DNV GL
Rules). Work on the different methods regulated anchor supply comparison of inlarat navig
tion vessels is relevant, due ttee fact that there are necompliance anchor supply cases
concerning Russian vessels entering the inland EU waterways, European regulations, as well
as the RRR unjustified overstatement cases kdeding with the requirements on anchor
supply in relatbn to displacement vessels with the hull material other than steel. Matching
anchors the weight is determined in accordance with clause 3.2.1 of Part V of the Ships
Classification and Construction Rules on the one hand, and claii$esflArticle 13.01 of

the ESTRIN standard (the same methodology is used in the DNV GL rules) on the other
hand. To assess the main holding power anchor supply component with different approaches
to the anchor supply ships strategy , the conditional holding anchor weight suputept

was introduced. The comparison conditional holding weight results when placing the vessel
only on the bow anchors are summarized in the table presented in the article. The results
analysis shows that in most cases, the methods for selecting angiplies according to the

RRR Rules and European regulations do not allow obtaining comparable results, which to
some extent can be explained by different approaches to supply characteristics définition
the calculated dependencies determining factor.
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THE BASIS OF THE DESIGN OF THE STRAIGHTE NING
APPARATUS OF THE GROUND PUMP

S.G. Yakovley Ph.D.(Tech.)dean of electromechanictdculty
Volga State University avater Transport
603951 Nizhny Novgorod Nesterov Strs

Keywords: dredger, performance on the ground, booster dredge pump, mixed flow pump,
impeller, vipassi apparatus, the blades input (inlet) edge, the circumferential velogity co
ponent, meridional velocity component

To improve the suction pipes performance on the ground, in the case of the limited suction
capacity a booster pumipstalling is neede. Usings a booster diagonal pump involves a
straightening apparatus installingit the same time, it is advisable to design a straightening
apparatus with cylindrical blades in order to simplify its manufacture, restore and ensure
stable parameters during operation. The straightening apparatus blades must have a profile
that providesa shockfree flow input. To do this, it is necessary to know the liquid velocity
circumferential component directly behind the pump impeller and the flow velocityneircu
ferential component in front of the blades inlet edges straightening apparatus. Ghe to
straightening machine input edges distance from the impeller output edges to the cross se
tion size , the circumferential speed will decrease.

The proposed calculation method makes it possible to determine the circumferential veloc
ties at the entranct the straightening apparatus at different radii, which completelyrdete
mines the blade inlet edge position with minimal hydraulic losses.
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The article deals with the economic efficiency of measures to assess the quality of customer
service. In the conditions of market competition, great importance is given to theneust
servicing of food service companies, since the effective activity of any enterprise, the main
indicator of which is the amount of profit, depends on the quality and level of service. The
problem of service quality is constantly concerned by viséndsstaff.

The need to improve the efficiency of measures for customer service is associated mth the i
troduction into the practice of the restaurant business organization of event events-and i
provement of the information base of service. The authotantizes the implementation of
measures for a set of effects, such as: increasing the amount of the average check, increasing
the speed of service, reducing the load on staff while reducing staff and, accordingty, redu
ing PAYROLL, improving the level sérvice. The author's study presents calculations of
economic indicators of implemented measures, as well as an assessment of the results of
their calculation.
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ENTREPRENEURSHIP AND ENTERPRISE: THE NATURE
AND CONTENT, THE SIM ILARITIES AND DIFFER ENCES

V.I. Zmachinski, ProfessorDr.Sc. Econ), Department of Economics

and managemenVolga statdJniversty of Water Transport

60394, Nizhny Novgorod, Nesterov str. 5

A.l. Gavrilov, ProfessorDr.Sc. Econ), Department of Economics

Nizhny Novgorod Institute of managemariranch of the Federal state budgetary emtuc

tional institution of higher education ¢Russian Academ
admi ni stration under the President of the Russian Fede

Keywords:entrepreneurship, enterprise, business activity, property relations, personal and
public interests, means of production, management

In modern economic science and the practice of market relations, there is a situation in
which the economic categoriesntrepreneurshig and ¢enterpris@ are interpreted as ast

guate concepts. This leads to a lack afoenmon understanding of the business activity of
market entities. Such situations are typical for many areas of economic activity.

The article considers the dual nature of ownership and, accordingly, the separation of the
functions of the owner and thenfttions of an economic entity as the methodological basis
(root cause) of the distinction between the conceptemirepreneurship and gcenterprise.

In this regard, it seems quite relevant consideration of the nature and content, similarities
and differeces of these two concepts.
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ON ALTE RNATIVE ENERGY SOURCES
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The article touches upon the issues of saving energy resources in water transport through the
use ¢ alternative energy sources, and, as a result, the reasons for the transition tathe co
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struction of multihull vessels by operating them in the-piduction sphere. The prospects

for the design and construction of such vessels and the tasks thatttf@ytsemselves are
becoming obvious they are environmentally friendly sources of fuel, development of water
transport, ecotourism, respect for resources, involvement of the younger generation in sc
ence and industry. At the same time, technical andao@ problems arise, such as the high

cost of projects, small capacity, low speed, environmental pollution with the modern use of
similar types of vessels. As a comparison, foreign and domestic projects were studied, most
of them developed in Europe. Qretbasis of the performed analysis, characteristics of pr

ject success, such as the used energy source, the allocated budget, the implementation, and
the achieved effect, are formed. Key points were identified on the problem of implementing
the productiorline of such vessels in our countna cheap type of raw materials, a shortage

of resources, a high payback period, a low rate of scientific research, geographical-and cl
matic features, the absence of a careful energy consumption culture, and solos.rén t

gard, a set of measures was developed aimed at their elimiriatidinsorts of economic
benefits, investment subsidies, training, support for scientific research, production ®f indu
trial equipment.
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In the article organizational, economic and methodological preconditions for the formation
of transport and logistics centers (TLC) in the area of transport corridors are considered on
the basis of changes in the process of transport seofitiee territories and analysis of the
existing cargo delivery schemes. The expediency of using network models for locating TLC is
determinedusing the method of identification (compliance) with efficiency criteria using the
example of territories locateth the NorthSouthNorth international transport corridor

(ITC) area. The following indicators have been selected as criteria: the attractiveness of the
industry and the potential of the territories, which were determined by the method of expert
assessmest The survey involved experts in the industry, territories, scientists.
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In the article the need for application of the concept of the logistexsagement when o
sidering the flow of work as a result of use of human capital and documentation ofrthe ma
agement procedures through a corporate culture that contributes to the successfup-develo
ment of the organization, is defined. For this purpose,résults of the monitoring shtis-
faction of the staff of enterprise with the overall management system, as well as such element
as corporate culture are presented in this article. As part of the author's research, the follo
ing methods were used: OCAI Kameron and R. Quinn, I. D. Ladanov's methodology for
assessing the level of corporate culture. Research mesilnogy, toolsjuestionnaire, scale

of assessmeifitfrom 0 to 100 points; number of respondef® people; data presentation
radar charts. Theauthor's vision presented in the article is that logistics managemeot is f
cused on meeting the needs of internal custoin#re staff of the organization, thus prdvi

ing optimal conditions for the creation of a chain of values of external consumegisiicls
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processes that create demand. And in this plane of consideration, the human capital of the
organization through the construction of an effective corporate culture carries out acollab
ration of internal and external logistics service flows, whicshms a high relevance of the
development of these issues in relation to any object orientation.
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The integrative method can la@plicable to the list of socieconomic components of the
transport infrastructure at the mesevel. At the same time, the interconnected links of the
regional economy directly and / or indirectly correlate with the modern transport infastru
ture.lt is necessary to create a comprehensive system that ensures effective monitoring and
leverage of a single shipping company, a transport enterprise, which are the main,tsuppor
ing structure of a profitable (in socieconomic terms) transport infrastructure. Qoastitive
transport and logistics infrastructure contributes to raising the status of the social sphere. In
case of using the concept proposed by the authors of the article, the method of calculating of
the economic effect on the formation and functionihtgamsport infrastructure, it is nese

sary to strengthen the complex system and eaffset relationships in solving infrastructure
problems at the industry level, which will create real conditions for achieving maximum a
glomeration efficiency.
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The article defines the relevance for river transport delivery orgtheu st i n ti mee principl e.

The results of in situ observations of the transportation pess in 20162017 on the

Cherepovetsst. Petersburg line are presented and groups of river transypmtific factors

leading to delays in the delivery process are identified. A quantitative assessmentof the i

pact of complex fleet maintenance operationstee stability of the delivery process is given.

The possibility of using river transport at present (without work to create a systenmthat e

sures delivery on time on specific lines) in ¢past in time principle is evaluatedThe d-

rections of actionso improve thereadines f or del i v ennwergangpattarei n t i me ¢
identified.
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The article presents a general description of the current state of passenger traffic, gn anal

sis of the growth rate of the number of transported passengers and passenger traffic. The

structure of passenger traffic by means of transport is also considered. When analyzing, pa

ticular attention is paid to assessing the current state of the country pimpulaobility.

Proposals for more active use of water transport in the organization of the passengsts tran

portation process is formulated in the article. As arguments in favor of using waterways to

transport the citizens of the country, the authors cétadn the road accidenisthe most

common type of transport in the Russiaan Feder
tion. Wider use of water transport will reduce the load on the country roads, reduiee env

ronmental damage from the use of cars.
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Section VI

Operation of ship power equipment
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The starting mode is one of the main in the operation of all types of engines and power
plants. In this mode, there is a very intense increase in temperature with very high gradients.
Heat exchange in such a netationary process may differ from the standard, and te p
rameters characterizing the heat exchange process differ significantly from the calculated
data. The consequence of the deviation from the normal mode can be a tessiwx hda

ing of the streamlined surface of the individual element, leading to the failure of the entire
unit as a whole. Experimental studies of heat transfer in the starting mode were performed
on a gasdynamic stand of an open type with electric aeating of the working fluid and
temperature gradients up to 12,000 K/s.as a result, the phenomenon of laminarization of the
thermal turbulent boundary layer (TPS) at a heat flow directed from the gas flow to the
channel wall was recorded. As a parametethe laminarization of the proposed TP#&ite
perature pressure or temperature factor, and the border region of laminarization TPS is a
variable Dus 2 700s .
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