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Abstract

Analysis of vineyards hail protection mesh covering structures, with

taking into account the norms the new edition of wind loads

In our country nowdays the great importance is given on the
development of the viticulture sector. Proceeding from the urgency of the
problem great importance is given on the vineyards protection from the
different character natural exposures. As it is known that the strong hail
significantly impact damages the grapevines all body, its negative
influences on growth and quality of grapes.

Conducted studies show that the from the economic point of view the
most effective method of grapevine’s protection represents the mesh
covering.

By the scientists and inventors were developed different types of
vineyards hail protection covering of mechanized equipment in the former
Soviet Union, as well as in various European and Asian countries. Due
their opinion the effectiveness of hail protection depends on the quality of
transition from non-operational state to working condition.

From developed by us several hail protection covering devices we

offer from one of the best version, which does not affect negatively on the
total development of the grapevine and grape quality and vineyard as well
as on the hail protection automatic system is more topical.

From the system transferring in working condition by the pipe and

special devices the operational liquid would be pressurized in the
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supporting columns hollows. The piston and rod due the working fluid
pressure moves upward that is followed by supporter’s removal from
hollows movement of conjunction elements with attached on its rollers
supporters and guides. Starts to move also fixed attached on the flexible
hubs fixed attached hail protection grid ends. During the touching with
sealing ring immediately terminated the working fluid supply and due the
piston’s hollow pressure occurs the system fixing. For the system’s
transfers in the non-operational state the working liquid would be
pressurized from the device’s hollow. The piston and rod would move
from upward to. Simultaneously around the hinges nodes occurs the
supporter’s rotation, their deeping in hollow. The blocks with rollers
moved in ther supporter’s guides together with conjunction elements. The
blocks with rollers and arrival in the hollow resist the column’s head.
This process is accompanied by a flexible hub’s movement. The rollers
are sliding on the flexible hub and hail protection mesh would be folded.

All of the above the mentioned theb vineyards hail protection
automatic system is very problematic.

PhD thesis aims is to development of optimal scheme of vineyards

hail protection mesh covering construction, calculated on the wind load,

and automatic control, for the non-operational state transfers in working
condition.

Scientific Novelty of the doctor’s thesis consists in the following:

e Are developed the standard hail protection covering

various structural schemes and is selected the optimal.

e The selected optimal structure is calculated on the expected
loads and are selected the structures cross-sectiuons,

dimensions, and configuration.

20



e s developed the covering’s structures automated control system
and is calculated the hydraulic system that is necessary for
opening and unfolding.

e Are conducted the system’s technical-economic calculation and is

approved its structural advantages as well as economical.
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33030 533060390900 5B39690L, MHMT Jomomgdwo 30 s;msbo 3o
3960b0sb  ULgByzols s  dwogho  JoMobogsb  ymgzgafierom®so
Boameads 40 3963HbgHDg dg@o ymeddgbo.
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OMamO3  M339 9006036y, LofoMdmm  godm3gdds  sB39bs, BT
193HY30Lo90 (3930 PoWIHNM3900 53539 WOML JWOYHO  JoM9dOLOYSDS
0393L 39bsbgdL.

50539  299m3©903s  go8mogerobs,  ®md  LgByzoLogsb  ©sdEeg30
39HM3900L 2039600  FMBOgEr0sbMds  Lodwmowm@  15%-000 0BMEYOS
@5 4MIbol FodM0sbmds 1-1,5%-00 Fo@enmdb.

39bsbols Ben®dogrmEo  dmzmol 306mdgdd0, MmEabsg LgBY3sL oM
593L 900, Bsdmoem dmbogso 3sbgmol Gombgddo goo 3s-Bg 100
3953bgML d9gopqbL[38].

5023905, UBodmoem  fiwom®mo  9xgdBHo  39bsbol  gho  3s5-Bg 3,
domhgmmo Bg@BHYzoLogsb (3930 FOPIHNYMZ900L  539d0m , FTMObIEHIOS
b9gAHY30ms s JoMom  gobsAMMmGOOLIYD  gosMbgbowo 40  396¢3)bgHo
ymedbom; 15 %-om  20BM©owo  dmbogerosbmdom  ©@s 1,5 %-om
39BOOOWOo FoJMr056MmdOm. Y39wsxgMHo U RBMESE FoAMbIbMwgdsdo (2009
ool gsligdom) Jgodegds 398gabsotMe 0dbgls Fomdmeygbogro:

9=(0,52x4000)+(0,52x1500)+(0,07x6000)x(3280)c0s60

d00q0os, ™I 1 33 y/mdbol xslbo ©os BsMMdBy Tgoygbl
045 @0,  oEbMeME FsOmmddy 3o 052 odo, o]
39035¢0L069d05 bo®molbov)sbmdols sdswegds.

50600950, Gomomgdo 30 soslo 35 39bsbol  AosbmMzol
09098350 y9mHdbol Losghomm dmbsgowo fawofsdo 0BMEIds (5,5x30 000)
G=165 smso GHmbom, bnwm xsdmMmo 93mbmdozmMo 939G 8950090L

Oxstmeo = (32 800 x 30 000)ewsto = 98 400 000 es6o,

dm3gdme  9BH93YBY  BoJBHMOM030  obobotxo 1 35 39bsbol
39bOH35Hg LsdMsEm© JgoaqbL 12 500 wsco., HMIGEMYb:

9)L9BHY30LoA9b (3930 85YJOOL VOMGOIgds (900 32) F950090L

(900x5m85) eoto =5 265 s0o

(L9YEHY30LOYD FEsg0 doolL 1 33 = 5,85 WsM0);
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0) 3599gd0l dBs 3MBLEM300Dg @osF0d30lL botrxgdo 1000 ML
5efiogL;

) 1 35 50sbm®z0l  dgbsbgol ferom®o botxo Tgoaqbl 200
WM.

59239605, 19BHY30LoY0 433530 FOWIHMOZ0L 5TMPGOOL 39MOMPO

T=12 500 ¢rs6ro/ 3 280 eo®o/§ = 3,8 {garo
239obO30L8 dBoo  bofforols  LogdudErmo@sgom  3gMomols
bsbaMdeogmds, GMamO3 HBgdmm ogm  smbodbmo, 15 fgwos, bmerm
39360Mmboll dmbmdsgol doggdols - 5 fgaro.

50 9mbo3gd900sb  490m3obsmg,  Lodmocrm  feromMo  bodxo
©sMbgbowo 112 fiewols  a56353enmdsdo  3965bol  Lg@ygoLogsb  @sd;3930
39bOZ0L  AMm3s-3965bgsDg (3500900l  Tg33ws  2-x96, B0dobotg
90mbE0 5 gJu3MsBOE0s) F9oE9bL

2-(5265+1000)
11.2

P, = +200 =1319 godo.

dmygzsboo  sbgoModqdo  sB39690L, MmI 1 35 39bsbol  Lg@yzoLogsb
593930  39IbBNMZ0L  IM3Ws-dgbsbgzoBg o 9JuBdEMOGE0sBY  doFgMEo
bobrxo 112 ool 296353c0mdsdo  doosbs  965B0em®mgds
39bOH30Lo96 FoMgdEo dmygdol bsfowom, dobo sbsMbgbo bsfowo
30 bygos oMo dmagdss, domfgrmo 98 mboldogdols 89wgs:
(3280-1319) = 1961 ¢0oto
Lodmom  fewon®o  @sboboxo 1 35 39bsbol 38539059
39bgmols LoBMYSEMYPdMH03 F9MHbMd9ddo Fgoaqbl 1500 oGm0
5J9096  go8mdobstrg,  LgByzols @5  dogho  JoMologsb
390003990 BsMOEol  pomzswobfjobgoom, 1 396¢bgmo  gmE@dbols
M300P0MJOMgds F9oy9bL
1500

C, = — 25 wms6ol,
' 00—a0 6

1 3953BgMo gm@dbol M300000M9099gds 4obWEOMEo 3965bg00Ib,
069360305, 39BH0s S 8950096l
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1500 + 1868)o
;=" JR60 _ 293 wstol,
(100~ 15)3

5 Lodmom ferom®o ©sdsGHgdomo  obsbotxo, 3930069390
3905bOH30L IMfymdols s IM3s-dgbobgslmsb, d9500996L:

I, +11, +IT; 12500 +12530+ 3000
15 15

=1868 sto

Logoi 1T 9obmMzol dmfiymds®yg ashgmmo Lsfyobo botrxgdos;

I, ~3500L MmOHXgH godm3ol bstrxgdo;

I3 . 653993md0l 9dudemads3ool bodxgdo.

LsgHoOM [N Py ML) Peronm®o 93Mbmdomeo 99393 GHO™dS
193HY30Lo90  OFESZ0 VYOOl BYMA30L FggEo 1 35 BIOMNMIBY
1Mbjzombomgdols 15-fcrosbo  gogwol  296353crmdsdo  dgodengds
3560LsBE3OML  FMEOIME o

D=1, -C, ) A,— (II;- C)) A
Looos L , G 1 33 9m6Mdbol  asbogoo  gpllo s 3353990l
03000006090 gdsS
Wws690do Mmbolidogdol sbgey3z59Y;
IL,C -1 33 y9ddbolb golisgoo oo s 3353900l
M30MP0MGOMGds  Mgddo  ©Mbolidogdol  abgMazol
3990;
A, Ay - ym96dbol  omBmgds  (Lobogmberm  dGmomdsos) 1 3o
RMOMOBY
©Mb0d0gdoll ©sbgMaz50g s dsB89dgy 33-00.
5=(0,52-0,293)x1150-(0,45-0,25)x6000=1410 wsto

51336900l Lobom 5036086530m:

1 3965bgd0L 2500sbmM30L  obsboGxol sbsbDPomEmdOL 35wy Fgoaqbl 4
AN
2 930bm3ommo  9x3gdEHmOmds 1 35 3965bol  20obMH306  Fgoaqbl

fPgofodo 1410 sto.
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3 9b03omEmo,  BoGoebo®olbmgsbo  x0dgdol  ggbsbol 30 000  3s

RQOOOMMOOL  20obMH30lL  93mbmdozcmo  9x89JGHMOMdS 9o 9bL
Pgwofodo 40 dogromb oM.

39605900l 1YBHY30LoEd0  sT3930  PoIBNMMZ0L  9BgIGHWMMdS 3093
MMM 99AHo  Log®mdbmdo  aobgds,  ®Y)  2930m35¢0lfobgdom
g9mdbobogob  odbogdmwo 33900l s 3060l [o®mBmgdols
36MMEMJ300L  ©0MmYdMgdL  ¥3060L, 3Mboszol, 396900l s  5.0.
Loboo.

502396050, d0Mbgs35 0dobs, MM Lods@mgzgwmdo 3965bols
19HY30LoRD 593930 2oL MMZ9d0  0dYymBgds  9JudgM0drbEHo
d09690¢™md0l  BEGHOOSd0 s  FSMO  MZOMPVOMYOMEOS  153ToM®
350505, om0 BYMAZ0LsRs6 Fowgdmwo 93mbmdozmMo 9x39d@o
360093690 m3560s.

doe0sb  BoymMo®gdms ol 490M9dmgdsg, MH™I  Legwol
3919mb69mdol 3Gl 35B0WMO  O(330L  FJOMPO, OHMYMOOS
SO0l doOLYIMO  2oIBMMZ0L  A5TMmYgbads,  MHBOHMB3gYmaAL
dmbo3ol OE3L FOWIWO 3MEMYOMM0 LOLYYRMIZ0m.

6. sl336900
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3) Pomdmagboos  bodoOmgzgwml s  dbmywoml  396sbgdols
193HY39B00b550FgAM  LoLEBHYIGdOL  FodmboEgs,  As9bsE0BYdIMOs
3963000560900 doM0EI©O 9B939d0 ©d JMBLEBHOYI30mEo Bdgdgdol
390569800 5bseobBo;

©) ©3M35390wos  bgBY3sLofoboswdgym  doolgdMMo  sbowro

3MbLEHMMJ30900L  Uggdgdo  93BHMAsGHMMO  oledEgEr—sliosbwemo
domm30L LoLEGHYIom;

9) 0949600y 2556996089008  dmEgwo  OH™Igog  omzswobfiobydl
y39ws  d9Lodwm  IBH30MH™M39dL s F9MBgMos  3mbLEMWYJ300l
™330 MOHO 350056303

Q) 399033090 300653032960 Lol gdgdols doM0MSO
3565393900,  39BLYBOZOMos  Adol  LoBJoMg  30obo®ol
33900L5L BH¥FdML BodwoEgdom;

a) 3obbowmwos gl megdgeo 894oboBdol  3oEMegerozmEo
53d6o30L Mol 29RO gdoL  LoBJoMol  HgamEomgdol
50m39bs,  oagboos @OmMLggdol  asdmygbgdom ol
dmdOsmdoL  BoBRJoM0oL  BEGHod0WwoMmgds  MgaMEodgdol  9@s3ol
393000 M6 3500563 d: ) FgmMg OHMLgdo dMdogzo ©sHbg30L
bbgomdols  dg9ddbs  dobo  godlgwgwo  339000Ls s 30639
©OMBYEdo  fbg3oL  Lb3smdoL  (335¢ds@MdOm, B) 3039
©OMbgwdo  dmdogzo  sHbg3zol  Lbgomdol  dgddbs  dgmbg
©OMLYWOL 4533 go 339000L (335G MOO;

3) 3996390039005 300MHMBOLEHIIOL  F0YsYz3560WMds  LimGo o
d6OmhodOmo Mdbxdol gomzgswolifobgdoom;

0) 59330390905  3965bol  LgBHY3oLAsD  @I3930  AdIbMZ0L
53498539090 3MbLEGOMJz00l 2956bmM309cgdol
33503260—93068037900 9BIIAOMBo.
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