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5HIXODFLMVNR UDVKODGQL YHQWLOL VH NRULVWH NDR YD?Z
.RULVWH VH ]D UHJXOLUDQMH SURWRND WODND L WHPSHUI
VYRMH JHRPHWULMH L SODGQMWMHUW DXOONLDU B LWIGIR N Q M HOFD M R[]
YRGRP VH UHJXOLUD L WHPSHUDWXUD

S3UYR MH SRWUHEQR RGDEUDWL YUVWX UHJXODFLMVNRJ YH
NRUDN |]D NRQVWUXLUDQMH UHJXODFLMVNRJ UDVKGOGDGQRJ
GHQLUD JHRPHWULMX SODGQMID S\NOWHHE QD WDVHEA R IS SRW RA
YRAGQD WHPHOMX WUDaHQRJ SDGD WHPSHUDWXUH

7DNRyYyHU YDADQ GLR RYRJ UDGD MH SURYMHULWL pYUVWRU;
YLVNRP WHPSHUDW X&d®WD 3FREMHE@DLVEDSEUWYH NRMH VH SR
SURUDpPXQ ]D WH EUWYH .RQDPQR VX ]D NRQVWUXNFLMX RC

.OMXpQH ULMHpL 5HIXODFLMVNR UDVKODGQL YHQWLO NRF

Fakultet strojarstva i brodogradnje \%
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SUMMARY

6WHPRPQGLWLRQLQJ YDOYHV DUH XVHG DV LPSRUWDQW FRQ'
7KH\ DUH XVHG WR UHJXODWH WKH IORZ SUHVVXUH DQG WI
YDOYH 9DOYH JHRPHWU\ DQG WULP DUH LPSRUWDQW EHFD:
DIWHU WKH SUHVVXUH UHJXODWLRQ WKH WHPSHUDWXUH L
ZDWHU

WLV QHFHVVDU\ WR FKRRVH WKH W\SH RI FRQWURO YDOYF
VWHS IRU FRQVWUXFWLQJ D VWHDP FRQGLWLRQLQJ YDOYH
UHTXLUHG PDVV IORZ RI FRROLQJ ZDWHU 7KH IORZ FRHIILF
WKH WUuLP FDJH IRU WKH GHVLUHG SUHVVXUH GURS DQG Wk
GHWHUPLQHG L. WK RPBKIHJ BWXUBHGURS LQ WKH YDOYH

$IWHU WKDW DQ LPSRUWDQW SDUW RI WKLV ZRUN LV WR FK
SUHVVXUH DQG WHPSHUDWXUH 6SHFLDO DWWHQWLRQ LV D
FDOFXODWLRQ IRU WKHVH JDVNHWYV KDV EHHQ FDUULHG RX
VHOHFWHG IRU WKH FRQVWUXFWLRQ

.H\ZRUGV 6WHDP FRQGLWLRQLQJ YDOYH IORZ FRHIILFLHQV

Fakultet strojarstva i brodogradnje VI
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1. Uvod

9HQWLOL VOXaH ]|D UHJXOLUDQMH SURWRND IOXLGD |DWYDL
SUROD]D IOXLGX 2VLP UHJXODFLMH SURWRND X YHQWLOLP

SHIXODFLMVNL YHQWLO MH YUVWD YHQWLOD NRML UHJXOLL
XSUDYOMDpPNRJI XUHYyDMD NRML PRaH ELWL HOHNWULpPQL KL
GLMHOD DNWXDWRU L WLMHOR YHQWLOD

$NWXDWRU WDNRYHU PRaAH ELWL HOHNWULPQL KLGUDXOLpPN
SULKYDUD RG XSUDYOMDpPNRJ XUHYyDMD 6YUKD PX MH QD W
YHQWLO ]D RGUHYHQX YULMHGQRVW NDNR EL VH SRVWLJOL

QD FMHYRYRG WH MH X LIUDYQRP GRWLFDMX VD IOXLGRP L
VSULMHpPpLWL FXUHQMH IOXLGD

Slika 1. Dijelovi regulacijskog ventila [1]

Fakultet strojarstva i brodogradnje 1
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=D NRQVWUXLUDQMH UDVKODGQR UHJXODFLMVNRJ YHQWLO!
NRPSRQHQWH 'LR YHQWLOD NRML RVLIXUDYD SDG WODND \
YHOQWINRML VPDQMXMH WHPSHUDWXUX SDUH QD .

1D JRUQMRM VOLFL MH SULND]DQ UHJXODFLMVNL YHQWLO N
L ]D RVLIXUDQMH SDGD WODND 3ULWRP UH GRUL L GR YUOF
GOMQMH REDPHV MH ELWL RVLIXUDQ MR& QHNL VXVWDY KOD
SULPMHULFH SRPRUX VDSQLFD NRMH aSUKFDRMKHK X DSIURWRR
NDNR MH SULND]DQR QD GRQMRM VOLFL

Slika2 +ODYyHQMH SUHJULMDQH YRGHQH SDUH SRPF

Fakultet strojarstva i brodogradnje 2
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2. Odabir vrste regulacijskog ventila

2.1. Podjela prema kriterijima

8 VYUKX RGDELUD YUVWH UHJXODFLMVNRJ YHQWLOD NRML 1
QBURMDQL VYH YUVWH YHQWLOD NRML VH PRJX NRULVWLWL
QDEURMDQL VX UHJXODFLMVNL YHQWLOL NRML VDPR RVLJX
SRWUHEQR UH ELWL NRQVWUXLUDWU LLFEDPpQ Q] KR P KXYOHIGULH YYR
YHQWLO NDNR MH SULND]DQR QD JRUQMRM VOLFL X XYRGX

3RGMHOD UHJXODFLMVNLK YHQWLOD VH RGUHYXMH SUHPD
YUVWL SODGQMD L EURMX |[DSRUQLK HOHPHQDWD 3RGMHOL

5HIJXODFLMVNL
YHQWLOL
| } 1
3UHPD VPMHUX 3UHPD YUVWL 3UHPD EURMX
JLEDQMD IOXLGD SODGQMD ]DSRUQLK HOHPHQDWD

)OXLG QD )OXLG QD
RWYRUL ~]JDWYRUL /LQHDUQ [
YHQWLC " YHQWLC

-HGQRVW 'YRVWUXNL
GRVMHC GRVMHG

% U]R

wybupr ' YWRSRV/

Slika 3. Podjela regulacijskih ventila prema kriterijima [3]

SUHPD VPMHUX JLEDQMD 10 XYIBOQWLHIHNL®NM HY HO X D $OI0Q DWW R 1D
YHQWLOH JGMH IOXLG .QDVWRML |DWYRULWL SODGDQM

Slika 4. Podjela ventila prema smjeru gibanja fluida [4]

Fakultet strojarstva i brodogradnje 3
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'DOMH VH UHJXODFLMVNL YHQWLGR VN RMH X DY XYOSWDHHFSI0 @ G D\
EUJRRWYDBBRXWRWQVW

Slika 5. Podjela ventila prema vrstipladnja [5]

1D JRUQMRM VOLFL \WRSUAWHTDLQNRSOD DEMVADFLMVNRK VIHU:C
]JDWYDUDQMH L RWY DBIDROIBIFY M@ VELURBV IR RRR \NHIERNSFORIERQM L

NDYH]L LOL pHSRYL 1D VOLFL MH WD N R §${@Q DS\ B UNM Y
RYLVL R REOLNX NDYH]D LOL pHSD WH SRND]XMH RYLVQRVW
YHQWLOD 3UHWLGGIMWHDNBGPOL @GHDDVIQ RROOPDE QMBYDUD YHQ
SURSRUFLRQDOQR VPDQMXMH L NRHILF IS\OHD@W BEMICRVPRND L F
RWYDUDQMHP YBBVBROB {RPWERHIUFLMHQW SURWRND WH S
NRHILFLMHQW SURWRND VS FSOIDMSHBIQ ® D H DDRBU QX W R SIR QI FO\WR
RWYDUDQMD YHQWLOD VODER UDVWH NRHILFLMHQW SURWR
UDVWL NRHILFLMHQW SURWRND GR PDNVLPDOQH YULMHGQR

SHIJXODFLMYINVH ISQWPD GURMEHS QDGQMMWLOH V MHGQRVWU
YHQWLOH V GYRVWUXNLP GRVMHGRP H2Y®DYR GLNNHDEG D MHH YWHIG
SULND]DQR L QD GRQMRM WDEOLFL JGMH MH SULND]DQD NO

Fakultet strojarstva i brodogradnje 4
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2.2. Klasifikacija prema vrsti gibanju i obliku tijela

‘'UXJL QDpLQ NODVLILNDFLMH UHJXODFLMVNLK YHQWLOD MH
LOMLMHOD YHQWLOD

Regulacijski
ventili

Linearno Rotacijsko
gibanje gibanje

Ventili
sfernog
oblika

Membranski
ventili

Kuglasti Leptirasti

Stezni ventili ventili ventili

Sferni Kutni Trosmjerni

Jednostruki Dvostruki
dosjed dosjed

Slika 6. Podjela ventila prema vrsti gibanja i obliku tijela [3]

1D WDEOLFL VH YLGL GD VH UHJXODFLMVNL YHQWLOL SUYRI
SODGQMD /LQHDUQL UHJXODFLMVNL YHQWLOL VH GLMHOH ¢
URWDFLMVNL UHJXODFLMWW.HY HOQH/SIWOLLU D M VGH. NLH O 1S RQUBQ HN X Bl

2.2.1.Linearni ventili

6IHUQL YHQWLO VHNRMWRHMDIRBHSORAQ@MBD NRML PR&H ELV
NUX&QRJ VIMDHGM &EDSRAMWDYOMD SUHWK®IG @ R ] SNULKH]D @ H NRE
PHS WYLVQR R YOI/ WHSNDDYH]ODJOLNXMX XD IYNWWOLYMQWHO
GRELOD LPH SUHPD VIHUQRP REOLNX WLMHOD YHQWHOD YH
ALSNRP SRYH]DQ NRMD VH SRNUHiUH QD KLGUDXOLPNL PHKE
RVLIJXUDYD RWYDUDQMH L [DWYDUDQMH YHQWLOD 6KHPD V
SRPHWNX RYRJ UDGD X XYRGX NDRNSUQPMHRQ MRM S D F RMIVNC

Fakultet strojarstva i brodogradnje 5
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Slika 7. a) Sferniventil, b) Kutni sferni ventil, ¢) Trosmjerni sferni ventil [6], [7], [8]

XWQL VIHUQL YHQWLOL UDGH QD LVWL SULQFLS NDR L REL]
FLMHYL SRG NXWRRAP RBUQL VIHUQL YHQWL LMMGN R PHWDY O IGN
aAaWR RPRIXUXMX GLMHOMHQMH XOD]JQRJ SURWRND QD L]OD

OHPEUDQVNL YHQWLOL VH VDVWRMH RG PHPEUDQH RG HOD\
PHPEUDQD X SRWSXQRVWL |DWYRMRIK kHIRBEDBQWRRPYIGRVDH X
RJUDQLpDYDQMD SURWRNDXGGRVWEEXQRE W IMR SPHREUDPm B U RW
SURSXaWD D NDGD MH PHPEUDQD X SRWSXQRVWL QDWHJQ X
MH SULJXEALYDQMH WH YRI@QWLGR SHBEHUWQEDNMH SULWHAH L
OLQHDUQRJ JLEDQMD DNWXDWRUD QD HOHNWURQLpPNL KLG
VIHUQRJ YHQWLOD

Fakultet strojarstva i brodogradnje 6
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Slika 8. Membranski ventil [9]

6YUKD VWH]QLK YHIQONLOPOWHUIROUUMHOPWRWRN NRURJEFQLK
UDJ]OLNX RG PHPEUDQVNLK YHQWLOD QH NRULVWL PHPEUD(
QHJR MH FLMHOL YHQWLO REOR&HQ JXPRP 8 RWYRUHQRM S
QMLPH SUROD]L IOHNVLELOQD XQXWDUQMD JXPD LJ]ROLUD |
VSUMHpDYDMXuL WLPH NRQWDPLQDFLMX L R&EWHUHQMH RVW
RYRJ YHQWLOD VX NXuLaWH JXPD NRMD MHHXYNMRQWLDNRWKXY D
]IDWYDUD *XPD PRUD ELWL MHGLQD NRPSRQHQWD NRMD MH
]IDYUAHWNDYDHOQUWMWD YHQWLOD PRaH ELWL PHKDQLPpND LOL
SULPMHULFH NRWDp NRML MH VSRMHQ X VNORSX VD YUHWH
REOLNRYDQLP GQRP NRMH PRaH ELWL ]JDYDUHQR QD YUHWEF
VDYLMD JXPX GRN QH GRyYyH X NRQWDNW VD VXSURWQRP VW
SRWSXQRVWL

Fakultet strojarstva i brodogradnje 7
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Slika9 OHKDQLpPNL VWH]QL

$XWRPDWVNL YHQWLOL NRULVWH NRPSULPLUDQL JUDN KLG
]JDWYDUDQMH YHQWLOD 3QHXPDWLPQL VWH]QL YHQWLOL NF
]JDWYDUDQMH YHQWLOD KLGUDXOLpPNL YHQWLOL NRULVWH |
VWUXMX ]D NRQWUROX NUHWDQMD NOLSD NRML SULWHAH J>
HODVWLPQD VYRMVWYD JXPH ]DMHGQRRWDYRMRGAQRESORWR

Slikal0 $XWRPDWVNL VWH]QL YHQWLO

Fakultet strojarstva i brodogradnje 8
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2.2.2.Rotacijski ventili

XJODVWL YHQWILOLFXRWBVYRYUWRP |D NRQWUROX SURWRND
1D VWXSQMHYD RNR VYRMH RVL YHQWLO SUROD]L RG VOX
]IDWYRUHQRVWL 2YD YUVWD YHQWLOD LPD MDNRDGIXBDYLMHI
YUOR SRX]GDQR EUWYOMHQMH pDN L NDGD VH YHQWLO GXJ
RWSRUQD QD ]DJDYHQH IOXLGH NRML QMLPH SUROD]H 2YL
XNOMXpLYDQMH LOL LVNOMXpLYDQMH QHJR NDR UHJXODFLM
]JERJ GREULK XYMHWD EUWYOMHQMD VH SRQHNDG L NRULVW

Slika 11. Kuglasti ventil [11]

Fakultet strojarstva i brodogradnje 9
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JHSWLUDVWL YHQWLOL VX YHQWIDR. INR X1ODEW BRWHE & @R OQR |
XNOMXpLYDQMH L LVNOMXpLYDQMH 3UHGQRVW RYH YUVWH
WHAELQX QLVNX FLMHQX L GRVWXSQL VX X PQRJLP YHOLpPLQ
NRQFHQWULpDSRWH DHMMHYRPUYYRMH VUHGLAWH VD ALSNRP F
RVL SD WDNR L GLVND RWYDUD VH L ]DWYDUD YHQWLO 9HQ
QD SURWRN IOXLGD D X SRAMSLY&RNANM HIKH FRMEYURDNHEX G B G D
SDUDOHODQ VD SURWRNRP IOXLGD 2YLVQR R NRQVWUXNFL
NDUDNWHULVWLNH SIRRWRNDQLOLQHDUQL L LVWR

Slika 12. Leptirasti ventil [12]
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2.2.3.0dabir vrste ventila

3UHPD VYLP YUVWDPD UHJXODFLMVNLK YHQWLOD SRWUHEQ
UDG NDNR EL ELOR PRJXuH RVLIXUDWL |][DGDQL SDG WODND
]JERJ QHPRJIJXUQRVWL SUHFL]QH UHJXODFLMH YHQWLOD WDN
OLQHDUQLK YHQWLOD 6WH]QL YHQWLOL VH XJODYQRP NRU
SULPMHQD WRJ YHQWLOD ]D SUHJULMDQX YRGHQX SDUX PF
GRGLUX VD IOXLGRP SD ]D YRGHQX SDUX WDNRyYyHU QLVX SR
IOXLGD 7DNR GD RVWDMX VDPR VIHUQL YHQWLOL SUHPD R
UDYQL LOL NXWQL VIHUQL YHQWLO MHU WR RYLVL VDPR R S
SRG SUDYLP NXWRP 3RawWR VH UHJXODFLMVNR UDVKODGQL
WH uUbGL WRJD QDMYL&H OLWHUDWXUH SRVWRML ]D WDNDY
=DGDQR MH GD IOXLG PRUD GMHOR YD ®QDGDRMHILK ] B VWNRIUU |
WLS s QMB QDMMHGQRVWDYQLML D SRVHEQL ]JDKWMHYL

Fakultet strojarstva i brodogradnje 11
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Slikal3 3ULND] RGDEUDQRJ NXWQRJ YHC
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3.3URUDpPXQ
3.1. 5DpXQDQMH NRHILKLMHQWD SURWRND

.RHILFLMH@WVSHUBRNPLWR UDpXQD ]D QHVWODpPLYH L VWO
]DGDQL IOXLG SUHJULMDQD YRGHQD SDUD NRMD MH VWODpD]
UDPpXQDQMH NFRWRANIMHQWWODpLYH IOXLGH -HGQDG&AED NRI
]DGDQLP SDUDPHWULPD QSU GDOL MH |]DGDQ PDVHQL LOL
PDVHQL SURWRWHWMH SUHPD WRPH RGDEUDQD LGXiUD MHGQLE

9sj
0. w(nwi »¥Togknlsjn&sj

%=

JGMH VX

%[JS® LPSHUNRIDIQBLMHQW SURWRND

9 >NJ K@ - PDVHQL SURWRN QD XOD]X YHQWLOD

0.f@ QXPHULPpND NRQVWDQWD

(W@ JHRPHWULMVNL IDNWRU FMHYRYRGD

. @ HNVSDQ]JLMVNL IDNWRU

ThgkF @ PMHURG D YGLUHRAMHUWMDOD WODND

L >EPX@D]QL DSVROXWQL WDON YRGHQH SDUH X YHQWLO
&; >NJ NPRO@ - XOD]QD JXVWRi{iD YRGHQH SDUH

7DNRYyHU MH SRWUHEQR QDSRPHQXW GD JRUQMD MHGQDGAE
WXUEXOHQWQR VWUXMDQMH NRMH tH ELWL NDVQLMH SURY|
VWUXMDQMH QHSHL(JXTEH@R WM EGIYIMERND]DQR NDVQLMH X
VOXpDM 9LGL VH L] MHGQDG&EH GD SRVWRMH QHSR]QDQLF]I
PRJXUH LJUDpXQDWL NeRHILFLMHQW SURWRND %
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I1XPHULPpND RROVRVD RWWDOH QXPHULPpNH NRQVWDQWH NRMI
RGUHYyXMX VH SUHPD LGXURM WDEOLFL

Tablical 1XPHULPNH NRQVWDQWH > @
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SUHPD WDEOLFL YLGL VH GD VH UD]JOLNXM® RAVUALM RGRMHWQLL
MHGLQLFDPD YHOLpLQD NRMH VH NRULVWH X MHGQDGAEL V
UDpXQDWPHRQ XWQR SRaAaWR MH RYDM SURUDpPXQ YRYHQ SUHPD
SUHPPSHULMDOQRP NRH4MWH MHQMXRRAGOMRINDR QDNRQ L]JUDY
PHWULpPNL NRHILFL-MDHQ WGCRWDRAWRX DJDQLMH JGMH MH SRWUH|
X]JLPD VH YULMHGQRVW |]D WORIN X EVHQ J>SVMVMRBEDNVRBRIS B  3
QDYHGHQRP YULMHGQRVW NRHOLFLMHQWD SUHPD WDEOLFL

*HRPHWULMVNL IDNWRWEBFMHRSREPDFVOMHGHURM MHGQDG

5

JGMH VX

A-}@ ]JEURM VYLK NRHILFLMHQDWD JXELWDND EU]LQH
OsF@ QXPHULPND NRQVWDQWD
@>PR@RPLQDOQL SURPMHU YHQWLOD

BUYR NDNR EL ELOR PR FXiSRWUDB R QAKVE DIDRMDRAUL

- = -5+ -6+ '»5+ “»6

JGMH VX

s - NRHILFLMHQW JXELWND EU]JLQH XOD]QH FLMHYL
s F@® NRHILFLMHEQWLBBL QM FLMHY L

-,sF@ XOD]QL %HUQXOLMHY NRHILFLMHQW

-,6F@® L]OD]QL %HUQXOLMHY NRHILFLMHQW

=D UDpXQDQMH QDYHGHQLK NRHILFLMHQDWD SRWUHEQR iiH
SURPMHU FLMHYL L]OD]QL SURPMHU FLMHYL L SURPMHU YH
80D]QL SURPMHU FLMHYL UH ELWL RGUHYyHQ QD WHPHOMX S
FMHYRYRGLPD
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Tablica2 3UHSRUXp H@relu Ejevpiadid

S3UHPD WDEOLFL VH YLGL GD MH ]D SUHJULMDQX SDUX SUHS
(PHUVRQ SULUXpPQLNX QRUPLUDQH YHOLPLQH YHQWLOD VX I

Tablica3. 1RUP L U D Q HventiaJ1ep L

S3UHPD VOMHGHURM MHGQDGAEL VH PRJX SURYMHULWL EU]L

4 ,9ap
Serm — 65— 4
&8, &,

JGMH VX

S;r>P VBU]LQD SDUH QD XOD]X
& >P@URPMHU FLMHYL QD XOD]X
*XVWRGD SUHJULMD QH&SHWHIPQ DW R EO UQLVA £, MBXFOLFDPD Mt}
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6DGD VH PR4H SURYMHULWL NRML QRUPLUDQL SURPMHUL ]C
LIPHYX L PV

4 .2 3
V=_8F=65mm;, S;zE 00655 .6 9728 61,96 m/s,
4 .2
V=_&s8mm, S = 40,9 m/s.

¢8" 0,086 ,¢,9,728
3UHPD QRUPL (YH RNYLUQR QD WHPHOMX JRUQMLK MHGQDG
SUYRJ UHGD SURPMHUD PP L GHE OMLQPPV VLU H@N IS D LPHP
XOD]X MH WDGD

Sa = 4.2
¢%" 0,06816 ,&,9,728

= 56,44 m/s.

SUHPD WRPH EU]LQD SDUH QD XOD]X |IDGRYROMDYD XYMHW
=ERJ NRQVWUXNFLMVNLK UDJ]ORJD 8BPRPMHU YHQWLOD MH R

1D L]OD]X L] YHQWLOD SURPMHU PRUD ELWL SXQR YHUL UDC
5DVKODGQD YRGD iH WLMHNRP KODyHQMD WUHEDWL LPDWL
SULMDAQMRM VOLFL X]LPD SURPMHU L] UHGD QRPLQDOQH Y
RGDEUDQ MH YDQMVNL SURPMHUY PP P DY%WQ)X WD WB@WIH SAOR E
YHQWLOD MH WDGD X] JXVWRUX&SPY W0QK/m]OD]X ]D EDUD

4 ,2
0,436 , & ,9,07

Syi= = 1373 mis.
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A
\4

A
v

Slkal4 3ULND] NRULAWHQLK SURPMHUD L UD
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'DOMH MH SRWUHEQR L]UDpXQDWL VYDNL QDYHGHQL NRHILF

@ 6 656 6
-5= 05 ,A F—G=05,A F =G = 0,004.
& 68.1

@ 6 656 6
“6— 1 ,,Fl F@G: 1 ,,Fl FWG: 0,6295

=1FI @8—1F|65 8—017
»5~— 8gp_ 68,1p_ 1 *

@:® 65 8
- a= —p = —p = . 11
»6— 1 F &6p 1F 123 p = 0,9573

7H MH VDGD PRJXKH UHNR SQUDWDREQMH MHGQDGA&EH

- = 0,004 + 0,6818+ 0,17 + 0,9696 = 1,7608.

1XPHULpPND NR®MWDERWDU D Q0L NRHE DI IRIDMW-D SWHDP D WDEOLFL
MHGLQLFX X MHGQDG&EL X PP L ]D LPSHULpPNL NRHILFLMHQ\
0,00214.

.RHILFLMH@WVHURWRNDLWQR SUHWSRVWDYOMD SD VH RG RY
LWHULUDWL GRN VH QH GRELMH SRNODSDQMH SUHWSRVWD?
UDGX UH ELWL SULND]DQD VDPR |DGQMD LWHUBFX®W DWD NR
NRHILFLMHQWD SURWRND

6DGD NDGD VX VYH YULMHGQRVWL SR]QDWH PRJX@H MH L]U

5

17608 6811 ° °®

= B+ 560212 »' 650 P!

= 0,9077.
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,GXUH MH SUHPD MHGQDGAERWRN] BRX\QUNRE 8 RL RIGWHHBW BV IS i
Y

Ix g

=1F )
3 "Téa'_'"'J 14

JGMH MH
TaapF@ RPMHU GLIHUHQFLMDOD WODND SUL SULJXAaHQRP VWL

2PMHAY, VH RGUHYyXMH SUHPD LGXURM MHGQDGAEL

Taan= ( . Tig
JGMH VX

([® VSHFUDLYW@U RPMHUD WRSOLQH
Te— IDNWRU RPMHUD GLIHUHQFLMDOD WODND SUL SULJX&HZC

2PMHWH UDpXQD SUHPD MHGQDGAEL

Io

(=

1'32—09429
1, 14 '
JGMH MH

N

UF@ LIHQWURSVNL HNVSRQHQW ]D SUHJULMDQX YRGHQX SD

)DNWRVH UDpXQD SUHPD MHGQDGA&EL

6
B (3
NI .
1+ M\ 75" T »y 5 » %A
JGMH VX

T f@ IDNWRU RPMHUD GLIHUHQFLMDOD WODND SUL SULJXA&H
0gf@ QXPHULPND NRQVWDQWD

"HGQRVWDYQLMH MH SUYR RG UM LWW LQ X P HUQ pNXNIRRDX/ W B P
L UDQLMH RGUHVYLYDQH |D LPHSRNMMDQ® IMNRH QLIFALHI X PP SADR
NRQVWD QWDOLQI@RVL 0

J)DNWRWRGUHYyXMH SUHPD WLSX YHQWLOD L SODGQMD NRML
RGUHYHQL VX VYL SRWUHEQL NRQVWIJ X8 HP VAR QIWRWH \
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WDEOLFL VH |]JD NXWQL UHJXODFLMVNL YHQWLO V NDYH]RP L

X7

Tablica4d 7LSLpQH YULMHGQRVWL IDNWRUD ]D UD]JQH WL:
protoku fluida [17]
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6D VYLP SRWUHEQLP YULMHGQRVWLPDReVDGD MH PRJXUH L]U

06
0,9077°
Tig = 06 (0004 = = 0,7202.
1 + 1 n( 1 + 0,17) 8,11A
0,00241 " %65

6DGD MHz;RPMHU

Tap = 09429 ,0,7202 = 0,679.

=D PMHUR G DYQ V HR R MHOXTpH MXLAR XxMHU MH WDGD SULVXWQ
VWUXMDQMH WH FLMHOL SURWRN PRAH QHVRHWHD GR.BDROD
Ty Jap MHU MH WDGD SULVXWQR SULJX4HQR VWUXMDQMH V

YHQWLO M QRGP QLMH XL BpRYIVRH BR WX pDMD GDOL MH
QHSULJXAaHQR VWUXMDQMH

o AL LF Ly 3 F28
Ler Ler 3
JGMH MH

= 0,0667.

xXF@ RPMHU SDGD WODND L XOD]J]QRJ WODND X YHQWLOX
9LGL VH GD MH SURpXWWDYPH/ORBDMWRID X]LPD

Ty = T= 0,0667.

ORJXUH MH VDGD LJ]UDpXQDWL HNVSDQ]LMVNL IDNWRUY

= P00 0,9673
L 3.,0679 '

.RQDpPQR VX SR]QDWH VYH YULMHGQRMWL ]D LJUDPpXQ NRHIL

_ 7200
27,3 ,0,9077 ,0,9673 , 30,0667 ,30 ,9,728

% = 68,11 gpm.
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6DGD MH SRWUHEQR LPSHULMDOQL NRHILFLMHQW SURWRND

-s= 0,864 ,%= 0,864 ,68,11 = 5891 m7h,
JGMH MH
~s®’/h @ PHWULPNL NRHILFLMHQW SURWRND

SUHNR NRHILFLMHQWD SURWRND MH PRJXUH L]JUDpXQDWL NI
YHQWLOX SUROD]LW GD VH RVWYDUL WUDaHQL SDG WODND
ELWL PDQMD RG LJ]UDpXQDWH SDG WODND UH ELWL YHUL L R
SUHPD

#:= 30 ,-¢= 30 ,5891 = 1767 mm?&,

JGMH MH

#s [PP @ SRWUHEQD QDMPDQMD SRYU&GLQD X YHQWLOX GD VH

3URWRN VH X RYRP YHQWLOX UHJXOLUD SRPRUX NDYH]D WH
IOXLGD NUR] SUHWKRGQR L]JUDPpXQDWX SRYUALQX =D SURPI
RGDE @2 QRm.

BRYUGLQD MHGQRJ SURYUWD QD NDYH]X MH WDGD

@6 "é_ 26 11é

Ho= = = 3,142 mm®
P 4 4 3 ’

JGMH VX

#, [PP @ SRYUALQD MHGQRJ NUX4QRJ SURYUWD QD NDYH]X
@ >PRP@BURPMHU MHGQRJ NUX3aQRJ SURYUWD QD NDYH]X

6DGD MH PRJXUH L]JUDpXQDWL SRWUHEQL EURM SURYUWD Q

g e 1167 _
T #, 31427 T

JGMH MH

Jbf@® SRWUHEDQ EURM SURYUWD QD NDYH]X GD VH RVWYDUL
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3RaAaWR SULMD&QML SURUDpPXQ YULMHGL VDPR ]D WXUEXOHQ
YHQWLOX SULVXWQR WXUEXOHQWQR VWUXMDQMH -7XUEXOF
RYRJ EURMD

5H\QR®G¥URM |]D YHQWLO VH UDpXQD SUHPD LGXURM MHGQ

s

6 8
+1G,

Og.(x »3en (A .6
Bmn¥-c.(a On8

4 A

JGMH VX
0sf@ QXPHULPND NRQVWDQWD

(«xf@® IDNWRU YUVWH YHQWLOD

3sp[l 7/D@® YROXPHQVNL SURWRN SDUH QD XOD]X YHQWLOD
%[l Y0@ NLQWEPPND/NR]JQRVW SDUH QD XOD]X

(4@ IDNWRU UHJHQHUDFLMH IOXLGD |D YHQWLO EH] VSRMQ
0 f@ QXPHULPND NRQVWDQWD

IXPHULPNH RRIGVWWDRBMHHYHQL L] WDEOLFHMYDMPMHD QH MH (
PHWULpPNL NRHILFLMW®QW SURMWEND WH L]QRVH

)DNWRU Y UKWH IYM\@ R QI VJHOQRGDAEMMX L] WDEOLFH LVWR
IDNWRUQRYVH ko (

9ROXPHQVNL SURWRN VH UDpXQD SUHPD MHGQDGAEL

_ Oen. 7200 _ o161 m7n

ef” "ap 9728 '
=DUDpXQDQMH NLQHPDWLpPNH YLVNR]JQRVWL SUYR UH ELWL S
]JD SUHJULMDQX SDWXLQQR¥EEED,10°°PA,s 6DGD VH PRA&H L]JUD

NLQHPDWLPND YLVNR]JQRVW SDUH QD XOD]X YHQWLOD

82,0887 ,107°

—= =214 107 m9
& 9,728 14,107 m7s,

Y

JGMH MH

5c:Pa,s@ GLQDPLpPND YLVNR]JQRVW SDUH QD XOD]X
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, JUDpXQDWH VX VYH SRWUHEQH YHOLPpLQHRMREWHRMX SRWUHE

5
0,0707 ,041 ,740,1 EO,856,58,916 8

Sl +1G = 1441823.
214 107 ,¥5891 085 00016 6818

8YMHW ]D WXUEXOHQWQR VWUXMDQMH D WLPH L XYMHW GIL
NRHILFLMHQWD SURWRND MH GD 5H ! AWR VH L] SRND]I
WLPH PRaH NRULVWLWL L]JUDpXQDWL NRHILFLMHQW SURWRN
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32. +ODYHQMH YRGHQH SDUH

8 RYRP SRIJODYOMX MH FLOM LJUDpXQDWL NROLNR UDVKODC
°& QD WUD&HG@LKWR MH SRWUHEQR L]JUDPpXQDWL SURPMHU |
UDVKODGQD YRGD WH SURPMHU VDSQLFH QD L]OD]X UDVKOI

BUYR VH UDpXQD SRWUHEQL PDVHQL SURWRN UDVKODGQH Y

De FD

9s¢= 9éB’TFD;Ea

JGMH VX

956 >NJ K@ - PDVHQL SURWRN UDVKODGQH YRGH

De >N- NJ@ — VSHFLILpQD HQWDOSLMD YRGHQH SDUH QDNRQ
D >N- NJ@ - VSHFLILPQD HQWDOSLMD YRGHQH SDUH SULMH
Db >N- NJ@ — VSHFLILpQD HQWDOSLMD UDVKODGQH YRGH

6SHFLILPQD HQWDOSLMD YRGHQH SDUH QDNRQ PLMHADQMD
L]OD]QLK ]DGDQLK XYMHWD JGMH MH SDUD & DNR/QDPLSMHVZID Q
]D WDMDY OXpDMN- NJ

6SHFLILPQD HQWSDWSL BDLWRGHIMHADQMD V UDVKODGQRP YR
UHJXODFLMNDNMWOHDNWR® EDUD&L WHPSHUDWXUX MK SDOD ]
QDNRQ SULJX&G&HQMD NUR] UHJXO®IFML MYNDLPYHRWLL B R Q & W DWDW
YRGHQH SDUH) LIQRDIDKIONEID N- NJ

6SHFLILPQD HQWDOSLMD UDVKODGQH&R®H ]ID INR|IDPR M MW RGN
WDNRYHU EDUD SULOLNRP PLNMHNDQMD L]J]QRVL D

SURWRN UDVKODGQH YRGH L]JQRVL

3050 F3277
9= 7200 ,

8655 Fao50 oL ko
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9ROXPHQVNL SURW RS . 8965kgti “IMN W R i X

9s5 5515
g = —— = ——— = 1 In = 1 h
3= 5= ggg5 = 05518 M = 5518 Uh,

JGMH VX

33¢mM/Th @ YROXPHQVNL SURWRN UDVKODGQH YRGH
éskgm '@ JIXVWRUD UDVKODGQH YRGH

3RAWR MH SURWRN YRGH SRSULOLpPQR PDOD ]D QRUPDOQX [
YRGH X]HW utH VH FLMHY SUHPD WDEOLFL UHGD YHOLpPLQH
PP WH V XQXWUDaQMLP SURPMHURP PP EU]JLQD UDVKOD

o = 4,356 4,15328 1078 0.6521 m/s
““ @f,e 001736, 7 '

5DQLMH X MHGQP)XGGEWD EMH.QWBUHJULMDQH SDUH QDNRQ
YHQWLOD WD EU]JLROG PHUMELWLRDQ®MOQH YRGH QD L]OD]X
EUJLQD UDVKODGQH YRGH RG EUJLQH YRGHQH SDUH PRUD V
SRYUALQD VDSQLFD

336 15328 ,1078 ,
Hon & e= = = 1116 ,107°m%= 1111 6
e ZL] 1373 116 ,10 m , 16 mm °,

JGMH MH

#moeMM®@ PDNVLPDOQD GRSXAWHQD XNXSQD SRYU4LQD VDS!
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8 NRQVWUXNFLML VH NRULVWH VDSQLFH WH VH V WLP SRG
SURPMHU MHGQH VDSQLFH

4 ” #ﬁOe_ 4 ,,11,16

Qo™ —5 3 7 e

= 1,885 mm,

JGMH VX

@u0s >PP@DNVLPDOQL GRSXdWHQL SURPMHU L]JOD]JQRJ SURY
Jo.f@ EURM VDSQLFD

Slikal5 3ULND] POD]QLFD

-Rd& MH SRWUHEQR RGUHGLWL XOD]QL WODN UDVKODGQH YR
SRPRUX MR&4 MHGQRJ UHJXODFLMVNRJ YHQWLOD NRML QLMH
SRWUHEQL WODN UH VH LJ]UDpXQDWL SRPRUX %YHUQXOLMHYFE

e .
lae= Lot 7ae”( Suf F Sad),

JGMH VX

lse >EDP@QLPIROMUHEQL WODN UDVKODGQH YRGH WODN YRG
Ly; >EDWL@D]QL WODN L] UHIJXODFLMVNRJ YHQWLOD

6YH YULMHGQRVWL VX SR]IQDWH SD VH SRWUHEQL WODN UD

9995 13,73 F0,6521°6
2 10°9

Lye= 28+ = 28,94 bar N29 bar.
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Slikal6 3ULND] UDVKODGQRJ VXV
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3.3. 3URUDpPXQ SUHPRD (1

2YR MH ELWDQ SURUDpPXQ ]D YHQWLOH MHU SRNULYD SURUL
EUWYD 8 VYDNRP SRWSRJODYOMX UH ELWL ULMH&GHQ MHGD
NRMH 0H ELWL ULMH&GHQR SUHPD GUXJRM QRUPL X LGXUHP ¢

33.1.3URUDpPXQ VWLMHQNH

3UYR (iH VH SURYMHULWL VWLMHQNH WDQNLK FLMHYL NRMH
PLQLPDOQD ERPWMURBPQDNGMHQNH FLOLQGULPQH FLMHYL SRG
NRQVWUXNFLML SRVWRMH WDNYH FLMHYL NRMH VX VYH S
ELWL SULND]DQ VDPR MHGDQ SUd=PAMiiU ]D XOD]QX FLMHY GF

PP
PP

dx
dy

- v

Slikal7 3ULND] FLMHYL NRULAa

.RULAWHQD MHGQDGA&ED |D SRWUHEQX GHEOMLQX VWLMHQN
]JDGRYROMHQ XYMHW

\l

@ 761 _
G a1 M2 QLT

[o)]

9LGL VH L] QDYHGHQRJ GD MH XYMHW ]JDGRYROMHQ
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-HGQDGAED |]D L]JUDpXQDW QDMPDQMX SRWUHEQX GHEOMLQ:

. @ lixe i
= ,BF Lééaeg,,q-f o 4l

JGMH VX

A >PR@LQLPDOQD LJUDPpXQDWD GHEOMLQD VWLMHQNH FLMF
@ >PR@XQXWDUQML SURPMHU FLMHYL

lazec>03D@®RVWRMDQL WODN QD FLMHYL

B>03DP@RSX4AWHQR QDSUH]DQMH

&GF@ IDNWRU |DYDULYDQMD

A >SPRP@WYDUQD GHEOMLQD VWLMHQNH FLMHYL

3RVWRMDQL W Q DWHQ\WHBLORNE MR DNAU MH WDM WODN SULVXW
SRYUELQL SURPDWUDQH FLMHYL

'RSXaWHQR QINMHURIGAIMXIMH SUHPD GRQMRM WDEOLFL L X R®
SURPDWUDW NRQVWUXNFLMVNL XYMHWL

Tablica5 'RSX&WHQD QDSUH]PMD QD VWLMHC
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ODWHULMDO FLMHE IdHMBa 141 = 380MPa QD &° 7UHED XJHWL PDC(

YULMHGQRVW RG SRQXYyHQLK L]PHyX JUDQLFH WHpPHQMD L Y
MH GD iiH VH PDQMD YULMHGQRVW GRSXAWHQRJ QDSUH]DQN

B= _ o7 iiawmp
15 15 —oooMra

J)DNWRU |DY®®PPREBPQMDWL UD]QH YULMHGQRVWL RYLVQR R W
QHUD]RUQD LVSLWLYDQMD ]DYDUD 8 RYRP UDGX UH VH X]H\
QLNDNYD LVSLWLYDQMD QHJR VDPR YL]XD®QR SURYMHUHQL

6DGD MH PRJXUH LJ]UDpXQDWL SRWUHEQX GHEOMLQX VWLMH

- 68,1 ,3
o= (2 1113 F3) ,0,7

= 1,329 mm< 4 mm.

9LGL VH GD MH XYMHW pYUVWRUH |][DGRYROMHAQ

'DOMH WUHED SURYMHULWL pYUVWRUX VWLMHQNH QD PMHV
1D RYRP YHQWLOX LPD YL4H PMHVWD JGMH EL WUHEDOR SU
VX SURYMHUHQH L VYH ][DGRYROMDYDMX ,VWR NDR L NRG S
QDSLVDQ VDPR MHGDQ SULPMHU SURUDpPXQD
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Slikal8 3ULND] SURPDWUDQH VWLMHQNH 1

2YDM SURUDpPXQ X]LPD X REJLU RGQRV HIHNWLYQH SRYU&LQ
VWLMHQNH ]JHOHQR RNUXAHQD SRYU&ELQD QD JRUQMRM VOL
WLK SRYUALQD L VLPHWUDOD FLMHYL FUYHQR RNUXAHQD S
GYLMX SRYUELQD RYLVL pYUVWRUD WMLRBOYNEHQHN BRELUELC
SRWUHEQR RGUHGLWL HLIQN WD MG HWVGIX DI INOVH. KGR M 15 FEYHU 4L Q H
]D GXOMLQX X X]JGX&4QRP VPMHUX GHEOMH FLMHYL

H= ¥ @+ A A= ¥100+ 19) ,19 = 47,55 mm, 44
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JGMH VX

H>PRPR@GHIHNWLYQD GXOMLQD X X]GXAaQRP VPMHUX GHEOMH F
@ >PRPRPAXQXWDUQML SURPMHU GHEOMH FLMHYL
Ay >SPRP@QDMPDQMD GHEOMLQD VWLMHQNH GHEOMH FLMHYL

(IHNWLYQD GXOMLQD X X]GXaQRP VPMHUX WDQMH FLMHYL V

H= 125 ,¥ @+ Ay .As= 125 ,¥681+ 4) 4= 2123mm,

JGMH VX

H>PR@HIHNWLYQD GXOMLQD X X]GXaQRP VPMHUX WDQMH FL
@ >PRPRP@XQXWDUQML SURPMHU WDQMH FLMHYL
g > PPRP@QDMPDQMD GHEOMLQD VWLMHQNH WDQMH FLMHYL

S3RPRUX WH GYLMH HIHNWLYQH GXOMLQH PRJXUH MH SRPRU>
SRYUGLQD VWLMHQNH WH SRYUALQD SDUH LVSRG WLK VWLM

#y= 1278 mm©,
#5= 5650 mm©,

JGMH VX

#, Mm@ HIHNWLYQD SRYU&LQD VWLMHQNH

#, om®@ HIHNWLYQD SRYUALQD LVSRG VWLMHQNH

3RVWRML YL4H MHGQDG&EL ]D LJUDpXQ PDNVLPDOQRJ GRSX
PHyXWLP SRWUHEQR MH MR& ]QDWL GDOL MH [DGRYROMHQ
QLMH NRULVWH VH GUXJDpLMH MHGQDGA&EH

@_6881_ 0681< 07
@ 100 v

SUHPD WRPH MHGQDGAED ]D LJUDpXQDWL PDNVLPDOQL GRS

5 6= 5 -8 jesswmp
0 T 1T TBes0 1 &

.G 2 127180772

9LGLPR GD VWLMHQND ]DGRYROMDYD pYUVWRUX
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3322.3URUDpPXQ SRNORSFD

'HEOMLQD VWLMHQNH SRNORSFD UDDXQD VH SUHPD LGXURM
D= %,,%,,%,,@2,,-%?
JGMH VX

Dy— QDMPDQMD SRWUHEQD GHEOMLQD VWLMHQNH SRNORSFL
% % %@ NRHILFLMHQWL ]D UDpXQDQMH GHEOMLQH VWLMHQ
@ >PRP@QUHGQML SURPMHU EUWYL

=D NUX4QH SRNORSFH IDNWRU %
RHILFOMBQWHL RGUHYyXMX L] JUDIRYD ]D LApLWDYDQMH WLK
SUYR RGUHGLWL QHNH RPMHUH 3UYR MH SRWUHEQR RGUHC

150
—gz m = 1,304,

JGMH MH
@ >PPRP@URPMHU QD NRMHP VH QDOD]JH YLMFL SRNORSFD

,GXUX YHOLPpLQX NRMX MH SRWUHEQR RGUHGLWL MH

. | W>.5
U= 1+4 —2"2
@,

JGMH VX

U@ RPMHU VLOD YLMDND L WODND
P-@ NRHILRSMHHQWiHQMD EUWYH
>, >PR@LULQD EUWYH

5@ VLIXUQRVW SUHSRUXpPHQR
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2GUHYLYDQMH YMRB LYWH.QDp PQH>NRMH VH RGUHYXMX NRG EUW

ELWL UHpHQD QMLKRYD YULMHGQRVW GHWDOMQLMH R WLP
PP m

6DGD MH

(= 1+ 4 14942 1,526
115 7T

1D WHPHOMX GRELYHQLK YULMHGQRVWL PR&H VH L] JUDID L

Slika 19. Koeficijent C, [18]

)] JUDID M4l X]HWR

=D LapLWDYDQMpHS RRVHUIIHE DRHWMHANVBP RE RGUHGLWL RPMHU

@_ 16 _
@ 115 01
JGMH MH

@- XQXWDUQML SURPMHU SURYUWD SRNORSFD NUR] NRML S
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Slika 20. Koeficijent C [18]

=D WLS SRNORSFD % NRML MH SULV3WDQ X NRQVWUXNFLML

6DGD MH PRJXUH LJUDpXQDWL QDMPDQMX SRWUHEQX GHEON

.3
y»=1,0625 ,1,27 ,115 , 1113 14,98 mm.
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=D SURUDpPpXQ SRNORSFD MR4 MH SRWUHEQR L]JUDpXQDWL Q
VOLNH

Slika 21. Savijanje poklopca

1D VOLFL MH QDSLVDQD GXJDpND MHGQDGAED ]D UDpXQDQN
X RYRP VOXpDMX SURPDWUDQD NDR JUHGD RVORQMHQD QD

N=8mm - SROXPMHU SURYUWD QD SRNORSFX
N=75mm - SROXPMHU JGMH VH QDOD]H YLMFL QD SRNORSFX
8= 03 - 3RL\RWRI®BNWRU

L= 3MPa— XOD]QL WODN

1D WHPHOMX WLK YULMHGQRVWL L]JUDpXQDW iH VH QDMYHi
| 36s= 6,662 Nm.

'RSX4WHQR QDSUH]DQMH QD VDYLMDQMH SRNORSFD MH

- GRSXawHQR QDSUH]DQMH SRNORSFD QD VDYLMDQMH

>ED)
»
aild

SRVWRMDQD GHEOMLQ®»=MI&VPMHQNH SRNORSFD MH

7H MH WLPH SULVXWQR QDSUH]DQMH X SRNORSFX

6,/ ade_ 6 ,6662
[%6 - 186

&= = 1234 MPa Q &, ;5= 167 MPa,

JGMH VX

& — SULVXWQR VDYRMQR QDSUH]DQMH X SRNORSFX XVUHG V

| 36e— PDNVLPDOQL VDYRMQL PRPHQW X SRNORSFX
Db- GHEOMLQD VWLMHQNH SRNORSFD
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333.3URUDpPXQ SULUXEQLFH

8 NRQVWUXNFLML VX X]JHWH VYH SULUXEQLFH VIWMDQGDUGQL
SWBRVDQL WODN GR EDUD WDNR GD SULUXEQLFH X RYRP U
SRNULYHQH QRUPRP

34. BURUDpPXQ EUWYH

SURUDPXQDW UH VH EUWYD NRMD VH QDOD]JL L]PHYyX SRNOR:
DNR tH WDM SURUDpPXQ |][DGRYROMLW |JDGRYROMLW UH L ]D
SULWH]DQMHP LVWLK YLMDND 3URUBXYXQ $HLVK SQULRMYR 6S WU
7H EUWYH VX VSLUDOQH L SRVWDYLW UH VH WD YUVWD EUW
VMHGLaAWD YHQWLOD L L]PHYyX GRGLUQLK SRYUaALQD SULUXE

&LOM RYRJ SURUDPXQD MH SURYMHULWIL WLRMODW LGPD WHH PRR\PWA Y
SRWUHEDQ SULWLVDN QD EUWYX

3UHPD NRQVWUXNFLML RGUHYyXMH VH G@P HOrMD FEUM QB QC
E U W,)=H mm.
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Tablica 6. Katalog spiralnih brtvi [19]

=ERJ GRVWXSQLK GLPHQ]JLMD EUWYL WUHEDW iH VH RGDEU
QHJR VDPR VSLUDOQX EUWYX D WR MH L]YHGED 1) SUHP
LPD PLQLPDOQL SR W&;HES MPa/ CPIDNN @ DRVEDADRY &R =E500MWPX &

PDNVLPDOQL GRSXaAWHQL WD N6QMPaUDGQRM WHPSHUDWXUL

Slika22 3ULND] VSLUDOQH EU
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SUYR VH WUHED L]UDpXQDWL SRWUHEQD VLOD QD EUWYX ]D

(i1 = @,.€.>,.81,

JGMH VX

(4i >F@SRWUHEQD VLOD QD EUWYX ]D SUHGHIRUPDELMX
@ >PP@UHGQML SURPMHU EUWYH

>, >PR@LULQD EUWYH

& >03D®@®LQLPDOQL SRWUHEQL WODN QD EUWYX

6YH YULMHGQRVWL VX SR]QDWH SD MH

(47 = 115 ,e,9 ,65= 211351 N.

ODNVLPDOQD GRSXaWHQD VLOD QD EUWYX MH

(ye= @.,€,>»,,g= 115 ,€,9 ,500 = 1625774 N,

JGMH MH
gz >03P@DNVLPDOQL GRSXaWHQL WODN QD EUWYX
SRPRUX NRHILFLMHQWD RSWHUHUHQMD PR&H VH RGUHGLWL

1= 1 Lk 14 3= 42MP3g

g7 >03 P@RWUHEQL WODN QD EUWYL WLMHNRP UDGD YHQWL(
| F@ NRHILFLMHQW RSWHUHUHQMD

S3RPRUX WRJ WODND VDGD MH PRaH RGUHGLWL SRWUHEQD V

(w»i= @.e,>»,6;,5,=115,6,9 42 ,13= 17753N,

JGMH VX

(i >F@SRWUHEQD VLOD QD EUWYX WLMHNRP UDGD YHQWLO
5,@ VLIXUQRVW ]JD EUWYH RG PHNRJ PDWHULMDOD
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ODNVLPDOQD VLOD QD EUWYX WLMHNRP UDGD QD UDGQRM V

(me= @, .€,>,,6,z= 115 ,€,9 ,160 = 520248 N

JGMH VX

(ype >HFQPDNVLPDOQD VLOD QD EUWYX WLMHNRP UDGD QD UD
g >03DP@DNVLPDOQL GRSX&aWHQL WODN QD UDGQRM WHPSH

6LWDLMHNRWHUDG

@’ .e
(= 2 ,Le= 31161 N

JGMH MH
(y>+@vLOD WLMHNRP UDGD
SRWUHEQD vLOD X YLMFLPD WLMHNRP UDGD MH RQGD

(i»1= (mi* (= 17753 + 31161 = 48914 N

JGMH MH
(i»1 > H@SRWUHEQD VLOD X YLMFLPD WLMHNRP UDGD YHQWLO

9HUD VLODL]BiySUHGVWDYOMD SRWUHEQX VLOX X YLMFLPI
VOXpDMX WRWIONRLOD M H

(= (w47 = 211351 N

JGMH MH
(g >+ @SRWUHEQD VLOD X YLMFLPD

3RaAWR SRNORSDF LPD YLMDND VLOD X MHGQRP YLMNX 0H

211351

= 26419 N
3 6419

(i:%;:

JGMH MH

(G > > @SRWUHEQD VLOD X MHGQRP YLMNX
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Slika23 3ULND] YLMDND NRML SULWHA&X EU\

9LMFL VX 0 V NODVRP 2YPM QDPYRR W UPIB XM B R RISMH U
PP SRYUELQX QEMYSRMRAWDUQML SURPMHU;GRGPBD SR\

L YDQMVNL SURPMHU GRG PBD 33RHYAS [ DEOMDAVEN B 0@ W KR G Q R

LIUDpXQDWRP SRWUHEQRP VLORP X YLMNX:ERBOAMH ¥YB SRW

JRUQMX JUDQLFX SULWH]DQMD iUH VH X]JHWL GD QDSUH]DQM

1QD&Lss= 160MPa L WR iiH ELWD BRFWQWQS WARAGHTN@ MDVL O X X

Y L M N X=R&00 N.
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4. =DNOMXpDN

6YL ELWQL SURUDpPXQL ]D NRQVWUXNFLMX UHJXODFLMVNR L
.RHILFLMHQW SURWRND MH SUHFL]QRNDQ G P XG X WLSUPHIRIRIY &
WH QD WHPHOMX WRJD MH GHILQLUDQD SRpHWQD JHRPHWU
UDVKODGQH YRGH NRQVWUXLUDQ MH L GUXJL GLR YHQWLOTL
VWLMHQNH L RGDELU EUWYL GD QH GRYH GR FXUHQMD 2ER
SUHPD QRUPL (1 D SURUDPXQ EUWYH SUHPD %XUJPDQQ
SURUDpPXQD VX QDYDGYRWLHOIL LOWVH GRS@L FUWHALPD RGDEL
GRVMHGL W RQHSDY RIVMH.
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	1. Uvod
	2. Odabir vrste regulacijskog ventila



