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ABSTRAKT

Taodi pl omoy&e |je wmam@$Sdarra hryalraul icklch sy
spougtnNn2z hmoRmiced jz8tM@d2dNl ena na teoret.i
| 8seé vBBU&jmdpnezj mTm a velilin8m chRakEkt er i :
|§sd¢e zabTvg§ n&§vrhem tS2 wvariant hydraul.
konkr®tnz hmotn® z8tNDge, jeNach@erd@nky ato®

vz8jemnh paoroowreiqirthoz hl edi ska v]ietnhD srovn

KI 2| ®v@va: hydraulickl syst®m, hmotng§ z8§
jednosmRrnl ventil, hydraulickl z8&8mek.
ABSTRACT

This diploma thesis is focused on the usage of the hydaulic sy&iefifing andsinking

of massload The content is devided intbeoretical and practical pafthe theoretical part

deals with the basic terms and the physical quantities which are connected to the area of
study.The pratical part deals with the design of three variants of the hydraulic systems
lifting and sinking the specificload and the functionality is subsequently verified by the
calculation.The designed systems are compared in terms of operational point of view

incuding the comparison of their advanteges and disadvanteges.

Keywords:hydraulic systemmassoad hydrostaticconvertes, pilot operated check valye
double pilot operated check valve
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bVvOD

Hydraulika praoikla doznalln8& t i strojplr Tany gla$? z eee2mNd I
st avebnmrioptrvazv,N va meaer p 8l ami 8y d rraouzl hi ocdku® 2 e
vikonsepstiehlivost:i a ekonomice pr ovtoazku® P
srozvojemeleki ckTch a el ekslr@widgBDkIehnh?2 pfuRAxTLR?2 mdc
hydraulika s a mo z a B i duBkoe per a c oMezit y p i apllka®e hydr aul i c k1
me ch arpiassn$ oj e obr S Mw3y ea ptrw§(Sa gakvye ban },n gk |8§a
stroje pp manipulaci® Se menwe dvyksyokaozdv). gn® voz2ky

Hydr aul i ¢ k ® ante2cheajn? seydiu wipBepdawy§tonkT v i ko
spolehlivost gednoduchost P S i mal Tch konstruk]|rmelcat iovn |
vel k®mase § h g s t§®reguaceyanoshrgnp r ot i HY atr 2aqidbuwodgde ® o
navb2lxgsnkd &d gjpd zovanl cm@Gmcikieh zI| evRuj e jeji
Yadr .gbu

NevT hodami j @oiut Inievtokstn EBid memaivs22tad t wz ni k §
dochg8gfs§koobBmuunpriaapal i ny
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1 HYDRAULI CK£ MBWHANI S

Systudmo PRSP zenl pSenos energie nseezi n adzviing
mechanismusHy dr aul i ck® mechani smy pSemnoszwSérzen
i nf or macrracrdenzia hnanlim ||l enem ptoakjitt®m ksatpa

Kuvg&dhNn2 strojT a mechanismT dbt @ohype e
hydromotoe m a ur |Si2tddscy?$h&®dnats aden?2 pogadovan®ho
sloug2skiledmad8 jednoho | i v2ce gener8torT
pSevodovli mechanismus. [ 1]

Zhl edi ska zpTsobu vyruogzidilgldirctmelr ige le@KHmaeah a miy
a) Hydrostatiicek®gmeahaa? sl akrgievk@alinyhy dr os t ¢

b)Hydr odynami c ki® ymd@e hmé2rsansyu pohybov® (hydr

energiekapaliny.

11 Skl adba hydraulicklch mechani smT

Mnohostrann®mu upl atnhDnz2rgiehwwej o Jzatdij gk ®ind
zaS2zen2ch odpov2d§ znaln§ rozmani jgod:t s k
pol 8t ku d8na sasmgetatcewc hhkohe®grak?r acovn?2ho
pSevodov®ho mechani sthuube hpoy chlhri8azc® hzoe j nmoRtnoal
paramé r T a zeSro¥teBRge hwvandmowan®j em na vistu
hydrostatickl pSevodovImeneicama rsinsymutsy dkr cordbyi
pneumatickimi, elektrickimi a whlklhhmi (xseé
Vhydraul i ck®m me gelpraekip S mvoawmbcaréiedikzty nac 2 ho
motoru na hydraulickou energiivy dr ogener 8t or u hydrantbtoru,kdej e v
dojdekp Sevodu zpnt na enerm@aohome c$HAazne ncxk o@o zrs.

[1]
Transport energie prob2h8§8 pomoc?2 tSl2akoc® h
hydraulicklch bl[2pbc2ch nebo desk§ch.
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== energie, ktera je k dispozici
1 transformovana energie

Obr.1IFunkce hydrau[Pli ck®ho zaS2zen?

PSenos ehryedrrggiuel § @k ®m mechani smust anifiiplk? cphr o
regul ovanTch par amet r egeehn ep \Set doer 15 Lhydroddiod i t I
(obr.2)Uveden® typy S2 Pembovaf] mohou vhodn

R

+ }

- HG 1= HM |~

Obr. 2 ¥F2zen? hydrostatick®ho pSe)
HGihydr ogeneith§tdaromob®z en ¥

111 PSevodovl mechani smus

Optimalizac?2 pSenosov®ho syst®mu | ze dos§t!
dynami ckT c hmovjlnaossttreo szt22s ks§n2 girg2ho rozsah
pPSi ni§gg?2 hmotnosti anirommddrécke. vESeos&do:

paraleln2m Sazen2m rTznlTch typT1l3nhechani sm

M | {PM1 ] {PM2 | | PM3 | | 8 | I'u"II ||PM2 s

Obr.3BKombi novan® pSechodov® mechani :
av s®riov®mw Smareaml2el n2m Sazen?
Mihnac2 motor, iPMEV oM MiSNyE8hbn
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112 Hydraulickl obvod

Hydraulick pSenergisby neby®ws knuatden ni t higdeamlickesheos t a v
obvodi . Jeho konstrukl n2 UuspoSg§d§gn? se odv?
pSevodovI mec h ahhyi drmussl i scpkl®R dpddiet old gnergiema d

ot evSen® \ao tuezvaSree@n®e.bbgyodah®ma je,ze8zbotal
| §st kapaliny po pSed§n? t | ak opvdRz dddova r gi e
nas §.v\8inhao d o u otevSen®ho obvond® ¢l azeednn?o d k
vngdrgi . Nevihodou otevSenTch obvodT | e
neumogRuj2 totig zamhNDRovat buwmkae nmiyndrto gtea

zat 2[flenz2 .

valec
spotrebic

.ﬁ_]

T
skrceni
fidici ventil ‘}(

Al |B
4/3-cestny rozvadét % ==
fidici ventil WL -5 >§’W
PIIT

zpétny ventil

ridici ventil
E L
pojistny ventil
ridici ventil ===
I
L ‘ v& Hydrogenerator [ motor
MNapajeci jednotka

oy ((Pﬂ:@

Obr.4P S 2 kydauickehh abvodisp S 2 mo |hyainorotorem[2]
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N8drg sloug?2 jako z§8dNalpigjl chy g reaburlwmitgéekn®e tr k8ai
kt gerspojensn §dr g2 s ac 2pahonu vt eomtno. pisa giad Ne) ekt r

ale mTge blt .2] spal ovac?2 motor

ZpNtnT(jvednaddnlPs nd uzgalsnkaven2 zpNRtn®ho toku
nap8jec? jednotky. Poji stordlv&wentpiSle bzya terl R
do ngdr ge. Manomes$ystzRurur.az R 2\Satd fakybusv o u g
spot SetbamtTo p&SpadiNPpoudictcerozvadhD| se |ty
sp2nanl mi. pPalTdma&mavgzrneigk8atju? cj2e vt 2 mt op Sielnet mg
polozeOr oz v a&d[I3|1te8 v § v 81 eac pvreT tsovk® jpeo IpoSzees poj i s
do n8Zapymuts?p 2 nach? epoleadheynPdpA, V8blkczzal ne v
Vpolozeaj e vedemwdgBraTtvdk ez se zasouv8v §Zdslet nl
ng§dpgelpSes THpGRrpoES2mena rychl.@®st pohybu v &
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2 PRVKY HYDROSTATICKh CHMECHA NI S MS

Pro pSenos a S2zemyd rpaaulaintektTrcThjseamesgcuhgpine & rmye
rTzn® druhy hydraulicklch pr vkTmecHatisewn ® s\
umogRejszupSenergie ma xapalinpyervgnsiineid nlolue ntyr an -
PSS gen® eBlkeghipeaken2 a vDNDtvenhydpulicd whhu k
mechanisrachje nositelkou energik a p a | i n apolu gptoero& njl emied 2plr nvakuy
S oult8Bcthtt o m.ePodedunkeski@puvhydr aul i ck®m obvodu
hydrad i pk® ky rozdDIl it dd&d n8sl eduj2c2ch skupi

Hydrostatick® pSevodn?2ky

Prvky pro S2zen2 tlaku

Prvky pro S2zen2 velikosti prTtoku
Prvky pro S2zen?2 smbDru prTtoku

= =2 4 A -

Pomocn® prvky

21 Hydrostatick® pSevodn2Kky

Zhl edi ska smir u pSest upku® emSewadcdNbEwj 2hy
hydr oty mdyd®motoryV hy dr o g etnseer §p $ev §d2enarpenshani c
energii tlakovou av hydromotou s e n a o p aderge tpl Saekv B & na e

mechanickouP 0 d | e nf?gzneons?t igeometri ck®h ok ®bjp&Smu ob

rozdRlit na neregul al n2 bNjhejm althipidgge® meé g u |
jejichg geomanPmiiakDh e tig5eimo d z e

PSevodn?2Kky, kter® jsbovaelchomnyg mpslaemyv att §
pSevodneker sac¥%p 2tpddeméugeSevodn2ky schop
viednom smyslu ot8] en?2, prawn®rmzlei bleev ®@m ma
wuprav mbDnit, jedn§8 se o [HSevodn2ky bez re\

211 Hydrogener 8tory

Kapalina |jeéo pBSydgdidemepdaokmnslreddr ge neb
zn2 zkotl ak® Plr§sthio de mv & d p .a | prostorh ypdSreosg epdoear c§at voi
vistupn2ho kapr§ltdrkoe ezRy seo®eaam a v ItsvtouS®n 2
tlak, kt erjdkzajte? gdeSnm m hydr omot o rpuS?2 stlaukg nsRo u | §tset |
me z i hydromotorem a hydrogener 8torem. [ 4, ¢
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Podle konstrukcer psdffdshggdrogener 8t ory

- Zubov®

- Groubov®
- Lamel ov®
- P2stov®

2.1.2 Hydromotory

Do vstupn2ho kan§8lu kwpgarbmoaorpwtSebmp®&h v §
Vpracovn2m prostoru hydromotoru speS2esn eurgoid
tuh®. | Bstriotaln2ch hydromotorT se jedn8 o
moment a m328d&kdN PS2 modrau ®p G e dhytda vounjosd t u h

vIi stmiypeRamijisnrou s21.fp) a rychl ost

Podle konstrukce jsou hydromotofgj

- Rotal n2
1T Zubov®
T Groubov®
T Lamel ov®
T P2stov®
- PS2mol| ar ®
- SkyvnIim pohybem

213 Charakteristika hydrogener8torT a rotal
Ve vANDgpS2padT jsou rotaln? hydromotory s
hydrogenercad r Jmo ghRyudjreo gemweg28tt or j akebo r ot a
naopakk ot al n2 hydr omot o[t5j ako hydrogener 8t or

PodrobnBj ghrudeo pviDnov 8 m, h ykddreoggeon eu 8t ot & | n 2 «
budou zpn®endl¥vgg2imeh odl i gnosti ve srovng§n?2 s
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2131 Zubov® hydrogener 8tory a hydromotory

Zubov® hydriojgecdrey §ser W, jleadnwwm8uah spol eh
neng§8rol sg§othnia Kapaliny a dobSe sng§gej2c?
hydrogener 8t ory njaecdn8ozdeujcch T o p | ahtyndiin@adle v ¢ k T
uspoS8§dg&n2 dvojice spoluzab2raj2c2ch ozub
svnhNj g2m oe3ahem2mn(idaBn25n).[4lzuben2m (obr .

a) b)

Obr.5Zubov® hydfdpbgener 8tory

Zub o v ®notoryidmacp d d obs®0 S§d8§n2 jako zubov® h)
zubovim hydrjpogeg®k 8tbemEmkol a ulogena na \
eimny e rizi ko zadSen?2 pSPr ancepl pedkoabnn® nmi n SprrTasct
tlaky jakohydr ogener 8t or vy, al opgtvah? ubenpoot |
pohonysk r §t kodobT m, prddphDnnTm zat2 gen?2 m.

7N\

Obr. 6 ZuboV hydromotorsvnd j ¢2ulm n 44in

2132 Groubov® hydrogener 8tory a hydromotory

GroubgwWw®ogeiperftohychod jeptliyoaul T e pyido
bez piderxhboddou je nS§rol nBijgé¢nayTIrddeabirv vy
groubovsgj eSeomemmaellso v2cechodim z8§vitem, kt
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Prof il z8§vithe kbVV & nleibd&dblceyikg oti 8Inj@ kapalinaSet e
nas§8§dé€nasSvitoviomtmenemav&en®mbprosbobruepa:

sméukvT st upn?2 muprostdrug5k o v ® mu

! i

Obr.7Gr ouhygydf oge[fler §t or

Gr o u hydren®tay i jejichvT hodou je rovnomRrng ¥%hl ov
hiuku,vpr axi se vgak [Blyskytuj?2 jen zS2dka.

2133 Lamel ov® hydrogener 8tory a hydromotory

Lamehgd®ogehnlkoldtoryk| nR2aéb@rapohn®l &onu a

hl ul nPorsitn?c.i p | i nnosti spol2vs§ ve vytvgSen
rotorem alamelamV p S2 pad N kr uh o v ®h &) mEroter slamelansivt Taltio r u
statoru excentricitu ¢ ez mNzeonDnprt Tt ok i Sjoeulns ®y B e n 2
ov8l niTm otvor8em syaborzmNflpbneumogRuj e
<
i A @
Oho ?r/
!
a) b)

Obr.8Lamehgd®ogefller 8t or

L a me Ihydrof@otoryi k o n st rSielgleteipj ako | amel ov® hydr
V praxi sevg avig s k yvelmig % aaltép S e d gakap2omma | ohydognotady [1]
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2134P2stov® hydrogener 8tory a hydromotory

Vsoul asn® dobD jsou p2stweal®mihyrda ozt dn @ k
schopnostem splnit nejvyrzirkiijg2tceacphlniikcakl Tnmi
Princip | inm®2smdl asrp®m 2wr8atvn®m pohylpbu p2stu

Radi 8§l nAy pred @ivg® Sttyormohou blTt vedeny bu
kdy j e spmolbrebomucehrozvod vent i §tykgbomodhowp 2bdtty
vedenyv rotoru (obr. 9b)kdy e ks amo| i nn®mu rozvodWl mpaowizt
konstrukce ed 8§ sac2 a vitlalnl Y% Poakb zg¥shgm )|
excentrickikmekdhgwNDemhnac? BSdd&Klayydhydsoe
samostatnl rozvod pr oZdwa shwpSRasttuma® vjed § stkr Kkl
excentrickou pol ohomw?2 sPtyasodoou eEFhe B o tvol rtu
pSep8§gkou, dum? sDNmcewmt v §1 n Pplynole mNendinuly dor Tt o k
maximaz m R nemcentricity VI hodoup $déukiidjpe n2zklT pogadav
mo g npasovatsk apal i nami [lha b8zi vody.

Obr.9Radi 81 nRy prcd @[8l&®r 8t or

Radi 81 nhydroroteryiovwI® ¢ himla e poug2v§8 .Jsasko po
schopny vyvodit vysokl kroutic2 moment, c

mechani ck® [Ip Sevodovky.

Axi 8l n?hypsr otgevn®z 8t peyrozdDlit do dvou s
hydr ogrysreakdlton NnT (obr. bO4),mé&be m a k | on Nn dobr. 180e s k o u
Hydr ogemem®tusmiyinti t édembkionub | o k u |od makima doy
nuy,cog ummBRU} emebofsoki hydrogenesk®nestwnhat
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“hl em dekkyloinubPbklb. skl bhvs§daeskyast pSepdd&ia
bl oku | e uWmselarsgkklcohn kw nrsd v kg2 @k 2Bs t r u k ¢ 2

Vihodou z & 8% heclwopnosj acovatyyi r ok ®m rozsahu tepl
gpi |l kovT1ch apkaur,anoett8rl ekt 1] dl ouh® ¢gi votnost.i

SNV SRR TR

F ol Z
r : R _haf_._.-.*_.;w§é..
t7 y % NN\

|-+

)

ANNN ]é'\\

a) b)

Obr.10AXx i 8l nhypar otg@NBR®r 8t or

AXxi 81 n?2hydpphogotyo k ®nstruk|l nD a principem |
axi 81 n2 mi pgehewn Hywmomotorysiakl onNDnou deskou
rozbiDhmement, nigg2 celkovou %% innost a
men g ?2 rozmbry a necitlivost na rgzy e
snakl onDnTm bl okRmy ,m8hovrit2g2dyrnoazomi c k ® v 1 a
j sou vygg?2 otr8d kryflesah.r g2 regul al

Ffadov® Ipydnt oyend ed o8staohruyj 2 n e jpvSyi gtjgiieht h t |
konstrukln2 Segen2 je pomDrnh |j eodsnaozdeunclh @
sac?2mi a vitlavel kit e v@mttTjley yprooH y8n  pb2usN

mechani smem, nebdllexcentrem hS2del e.

f

Obr.11f adov 1 hp2dstomwedier §t or
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2135Z8k| abpyhlytdr ogener 8torT a rotaln2ch hyoc
PSi zantepbh@tn® ge uhedirems®t at i cnkE® | peSdeuvj dBlicrr2 kvyz
Objemovi praTti ck @hyd@dssty odn?2 ku

Q=Vhn 1)
Kde:

Vzgeometri prRlT obj em
niot 8| kfyrekvefste ot 8] en?

Vikodr byt ap 8 ecvka®dikf] k u P
P=QA &p (2)

Kde:
aep tlak,t | ak o [NMPds p § d

Krouic 2 moment hydrosMi@Ntmlck®ho pSevodnz2ku

M= P -Q@n _Vadyp _Vdp 3)
w 2pG 20 2@

Kde:
wi¥hl ov g [adksfhl ost

Ot 8§l ky, frekwemaet ottisd le@¥o pSevodn?2ku

Q
n=— 4
v 4)
Zt r 8ty
PSemRNDna ehnyedrrgoiset av i c kT chr ep§8Senviocdhn 2 g é ¢ m2 njke§ ¢
ztr 8t ami, kter® | ze rka®z dabDlhiytfef mau | p rcTkt®a k o v ®,

PrTtokovwz itk &jty Yani kem kapaliny vTIl emi m ¢
kapaliny atdSk ut el nT pr Tt ok s e Qbdu dteeochodegtuitvako®h o
ztr8tovh,kpgRe€mslul tem vgdaBtpr TtokovIch
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Prohy dr o g en emrtfit or
Qe = Qn¢ Q; (5)

Prohydromotorp | saztah

Qum=0Qn+Q: (6)

PrTtokov8 Yl inndygs[t] hydrogener 8t oru

_QHG _ch' Qz — Qz
e =—HC = =1- <2 7
RN Q )

Skutelnl prT€8bbkrhydrogene
Qhe = QT QQHG (8)

PrTtokovs8 % innost hydromotoru

_Qn - Qn _ 1
Aoppy = —2 = th = 9)

o Qm QntQ, 1+&

Qu
Ot8l ky, frekvence ot8len?2 hydromotoru
N =20, (10

Skutel n® pr Ttsak kw® hcoyHdaQeadtydmmofotu@w,u ov I i vnhD)
pr Tt okovI Qi jsa tzobrgzeny naiobr. 18]

Q
Ql ;_ _fQHM Ql ap = konst /QFHM
1T /’?’QHG
th Q'.'. QHG .f"f;z"':;;'/—— 01
n = konst - // Q. |G
- z

— —

Ap n

Obr.12Pr Tt okov® charakteristjeky hydrost
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b) Mechanztck®twzni kaJsl edku t Senz?, prloj evu.
hydrostat i ckj®bhkoo pzServgotdonv2iik un@mbetduj SBPF EHEsSE

- TSec? slogka konstantn2, nez8visl§ na r
- TSec?2 slogka z8&visl & na norm8lovich sil
- TSec?2 slogka zpTsoben§ teev nvims ks nzynk?o v K
YomDr n8 rychl osti

C) Hydraulijc&®u zzpBEsg9gbeny pohybem wang&kyzn
hydrostatickl pbor p$SegaddonkbVImV a mechanick
vgakr aul i ck® ztr[glty zanedbatel n®.

SkutielmomanthS2del i myevodn ki € s @dwenwM,.® h o
bude i git o h o dnoroent¥;, k v gens®owu | 2 term§ tvogvele h  me
hydraul idqékTch ztr §t

VpS2padhD hydroemgener §toru pl at?

MHG = Mth + Mz (11)

VpS2padhD hydwztamotoru plat?

Mim = Mun ¢ Mz (12)

Tl akov8 %Y innost hydrogener 8toru

Mth — Mth — 1

ho = = = (13
Pe Mpe My +M; 1+&
th
Tlakovi sph§drogener §t or u
20 .. ..
Dp = _Q)GVI He Pouc (14)

\Y
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Tl akov8 Y innost hydromotoru

:MHM:Mth'Mz =1- M, (15)
M, M, My,

D&, -~ (16)

Skute|l n® moment ov® c¢ haMalhkhydromoriMivk y oy d v o ¢«
mechanickeh y dr au |l i ¢ kM,isouz n € z ® hamlfi.iBYy6]

M,

M _ ,fMHG MY n = konst _M:j
—— M. b LT
S My, /‘ f"/.r M,y

—= R ™ fz -_-"-’-'
Mlh Mz MHFJ‘ J-’z-’
ap = konst -f”’/ M My,
' -~ z
n Ap

Obr.13Momente ® char akteristiky [Blydrostati

Pro vyijllod®entinpdt ost at i c kpllcahg 3pl Seedvuoj gbihc22k Tv z t

- Cel kovs8 %W innost hydrogener 8toru

Newe = ue GDp 17)
M, Gv
- Cel kovsg8 %W innost hydromotoru
Py = oottt (18)
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- Cel kovg§ %W innbspSeyodasdkdtickTlc
he =h, @, (19)

Kde:

dozpr Ttokovs& Y innost hydrostaticklich pSevo
bitl akovsg YU innost hfesrogtatrinakPaenh meSévodn

M1 HM
Mg
My
Ne T
ap = konst
ap n
ﬁpmm Ninax

Obr.14Zz8vi sl ost %l innosti na f rperkovr emycdr g €8 e
HG a hydromotor HM 6]

2.1.4 Charakteristkap $S2 mo|taydrcdmot or T

PS2mo|] ar® hydromotory jsou | as¢.0o dbedmad ows
hydraul i ck® dprcwkye n®r |peSt@nol ar ®ho pohybu pS
Pat S2 k nejlastRhRji poug2vanim hydromotor Tr

prTtokov® Y%l innost i Obayklevisos dyfoGyd® molt eh lyi vSoes
vproveden? S pohybl i wé mo hpy2bslti e®® majnee | satisnt i 1]
poug2vav®hodi pS®Mol ar ®ho shedmomadtr@amumje u p 2
zn8zornNnd4na obr. 15.
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ist se sadou tésnéni

Obr .

pistnice

trubka valce

15

PS2mol2ar 1

hydr omot or

Vtabulceljeuvedens ouhp8ahl ed konstrukl|ln2ch typT
Pfimoc&aré hydromotory Jednoginneé Dvojcinng
S jednostrannou E%S_ =
pistnici I II II
Jednostupriové Plunzrovy E ;
| |
S oboustrannou a1
pistnici -Il_s_li
E— ——F
Teleskopicky 1 -II—"ﬂI_[
| | |
—t—-l—-— - = ——-|—1— —t—-I—-— T
Tandemovy l - Ty
Vicestupriove | onoomory | | L
| |
= = ——
=
Vicenasobny T-—tT:—' |

Tabh 1Typy

pS2mo| ar [6c h

p

hydromotorT

e
~
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Viednolinnicebhj ey pr amotver zdvih p2stnice z
pSivedenou pod p2st. Vratm npbhbypTjsebeéaém
U dvojlinmlohugrottdraToot §di8anpalpomhy bSrvec h .

Plungrovl jednom§ nuhDjhgy2dr po@iptdrv2 gapto? ce
pr Tral¥r§ 1 c ep Sicao®yy M@n a T hoAs nNDn2nmo joep art Bti t | e
vistupu vp&lscteni c[e5]z

Dvoj | ydromsgoryly ednostr arnmow qZasdt ngako&yadrpmotory

s diferenci 8l nz2m p2stem, protoge p.lTojeha p
d&8no prTSezedwppbgtwpEimier | innTch ploch na
obvykle 1P asgt ej:n3®m prTtoku je tak p2str
VysouMBna.

Hydromotor s boustrannm&® @BRBtsitecany |l inn® pl oc
umogRuj eutdojsaSkhnsot ej nTch sil pSi stejn®m tI
stejn®m@épr Tt oku.

Teleskopijc&k®u moypirgkT m p SRadwitcatvi met emT ,v 2 k!
jednak ke zvDtgen? zdvi hu,PSjestnaywms@mev v
jednotlivicheideskaphcdoBdhmE§zniotka uskokovi m :
rychlosti. Pro pS2pady, kdy je nutno dos
zdvi hu, je mogno poug2t jednolinnl chnel esk
d2112 vs8laseeponalppOhl ost 2.

Tl umen?

PS2 mo| ar® hydr dhatmemy kpootheyabwij ésh pod oh&chp Sk
rychlosti pohytu p2 stwnsi @,el “mwAsakovich jpS2mputdrer® hpohy |
zpomal it jegmhDna SepkSckasddrnuttzak polgkmern?2j
doc2l eno postupnim zvygdwk§rc2em?2 mdgpaoiTd skuap
kapaliny z motoruNa obr. 5§ e zn8&8zornhDn pS2klad konstrul
vkoncov® Kddlyozjee nredhot aovseazen? p2stu zasouvs

motoru.[4,6]
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Pz SyP3

P77 777 7
i §§a £ — Z
1 T j B ; %
Z A %
7 77777774 u4
1= 94 1 -0—
A

Obr.16Tl umen?2 p2stu pSi Maj2gdnNnz do

UpevnBiDn?

PS2 mo| ar® hydromotory jsou urleny pro pSe

fixovathydr omot or padi 8| HaAob&hkelisdu.zobrazenpej | ast Nj
poug2zwams®by [dchycen?.

1 I ).l"

——
Th———vrh
Lu—l .-»+\—J T

Obr.17Uchycen2? pS2mol@rTch hydromot c

Uchycen2 na v§&8lklowz2nTlneipyl ) ckano § Rbjre vyc
rovinhD kol m® na ooslyo g iPsokuag inta2 TFleefid®@wvodnit kgekbu u(rd
nesouosop$i |IedyT, nakblow®&nkol\wyrhav@Ah2m obol
s f ®Ir mickdyi(obrk7b ) | e elimmdyaioej en nesouosost | ep-
vE&l ce Vv r o\Hydromotojydejzi conk obsi.v aj 2 uchyceny za
17d) nebo na dbRré&).y7dr omot or u
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214128k | ad po lvatahyp2S2 mo | taydrcdmot or T

PSehlTpadbk%ly a rychlosatitopdlybwhpZ2edtuninae pr
Y%l i nnpejednoti®et ypy pS2mol ar T cviablicg3dr omot or T U

Tabh2VT pod lagchlssip S2 mo| arT ch[7lhydromotor T






































































































































































































