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PE®EPAT

JAuccepranusi COCTOMT U3 BBEJICHHUS, YETHIPEX pa3liesioB, 3aKIIOYCHUS,
MPUIIOKEHUsI, TpaUUeCKON YacTH, U3JI0KEHHas Ha 62 CTpaHMIaX U COJEpKUT: 14
PUCYHKOB, 5 TaOIuII, CIIUCOK JUTEPATYPHI U3 6 HAUMEHOBAHMUIA.

KiroueBble cioBa: 3aTBOp oOOpaTHBINA, JeMI(UPYIOIIEe YCTPOMCTBO,
nemrndep, THAPOTOPMO3, KiIamaH oOOpaTHBIM, OOpaTHBIM IIOTOK  CPEJHbI,
3 PEeKTUBHOCTh JeMIT(UPOBAHUS, KOJBIIEBOKW 3a30p, APOCCEIHUPYIOMUNA 3a30p,
neMipupyromast )XK|AKOCTh, BpeMs IeMII(pUpOBaHUs, 0OpaTHAs apMaTypa.

AKTYaJIbHOCTh HCCJIEOBAHUA 3aKIIOYACTCS B YJIYYIIEHHUH KOHCTPYKIIUU
TUAPOTOPMO3a 3aTBOpa 00paTHOro. Penenne qaHHOM 3a/1auu ABJISIETCS aKTyallbHOM
npoOaeMoi st apMaTypOCTPOCHUS HA CETOIHSIIHUI ACHb.

Heas wucciaenoBanus. I[loBblieHHE HSKCIUTyaTAallMOHHBIX XapaKTEPUCTUK
3aTBOPOB OOPATHBIX.

O0BbexT ucciaenoBanus. O6paTHas apMaTypa B apMaTypOCTPOEHUH.

Hayuynas 3HayuMocThb HcciaeaoBanmil. [IpoBeneHbl  KOMIUIEKCHBIE
TEOPETHYCCKUE M TPAKTHYCCKUE HCCISIOBaHHUS IO pa3pabOTKe KOHCTPYKIIUU
IEMIT(PUPYIONIETO YCTPOHCTBA pabOTAIOMIETO B KUIKHX TEXHOJIOTHICCKHX CpeIaXx.

IIpakTHYecKkasi 3HAYUMOCTH PadoOTHI:

- pelmieHa Hay4YHO-TEXHHYECKas IMpoldiieMa IO YMEHBIICHHUIO YIapHBIX
Harpy30K B 3aTBOPE IPH JICHCTBUU 00pAaTHOTO ITOTOKA pabOdeH Cpeibl;

- BO3MOXXHOCTb HCITOJIb30BaHHS 3aTBOPA C JEMI(PUPYIOIIUM YCTPOMCTBOM Ha
He(TenepeKkauynBarONIUX CTAHIUAX U JIMHECHHBIX y9acTKaX TPyOOIPOBOIOB;

- UCITOJTb30BaHMUE MTOIOOHBIX 3aTBOPOB JACT: YMCHBIICHUE YIAPHBIX HArPy30K
KakK Ha caM 3aTBOp, TaK U Ha TpyOonpoBoa HePTenmpoBoIa.

Crenenusi o nyoaukanusx. [lo teme nuccepranuu onyOaukoBaHa 1 cTaThs.



BBEJIEHUE

Knananel (3aTBopbl) oOOpaTHBIE MpeaHA3HAYEHBI JJisd IPEIOTBPAIICHUS
00pa3oBaHusi OOpaTHOro MOTOKa cpeabl. B HUX 3amopHBI OpraH OTKpBIBACTCS
NpsSMBIM  TIOTOKOM CpeJbl, a 3aKpbhIBaeTCs OOpaTHBIM IOTOKOM. bbIBaloT
MOJBEMHBIE M TMOBOPOTHBIE PA3HOBUIHOCTH OOpaTHBIX KiamaHoB. IloabemHbIE
WMEIOT  JIMCK, COBEpIIAIOUIMA  BO3BpPAaTHO  MOCTyHaTEIbHBIC  JIBUKEHMUS.
[ToBOpOTHBIE MMEIOT 3aTBOP, KOTOPHIA MOBOPAYMBAETCS BOKPYT TOPU3OHTAJIBHOM
OCH, pacIojI0KEHHO! BBIIIE LIEHTpa cejjia KilarnaHa.

[lo wHampaBieHuto  TpyOompoBojga  oOpaTHble  KJIAlaHbl  OBIBAIOT
TOPU3OHTAJIbHBIE U BepTUKaJbHbIC. [loabeMHBIE KIalaHbl UMEIOT CJEIYIOUIUE
KOHCTPYKTHBHBIC Pa3HOBUIHOCTH: C TMIEPEMycKoM, 0e3 Tpy3a, C TpPy30M, C
MPY>KUHOM, C CETKON-TpUEeMHUKOM. [I0BOpOTHBIE KianmaHbl (MX HA3bIBAIOT TAKKE
00OpaTHBIMU JUCKOBBIMM 3aTBOpaMH) OBIBAIOT: C MEPEmycKoM paboueit cpenabl, 6e3
rpy3a, C TPy30M Ha pbluare Wiu AWCKE, C MOPIIHEBBIM AeMIPEPOM, C JIOMACTHBIM
nemmdepom.

HpI/IeMHBIC KJIallaHbI — O3TO O6paTHBIe KialnaHbl, HMCIOIUE CETKY U
NpE€aIHA3HAYCHHBIC OJIs1 YCTAHOBKH B HAYaJI€ BCACBIBAIOIICTO pr6onp0B0;[a.

HeBo3BpaTHO-3amOpHBIE MPEJACTABISAIOT CcoOOW 0OpaTHbIE KJalaHbl, B
KOTOPBIX TOMHUMO aBTOMAaTHUYECKOI'O BO3MOXXHO M MPUHYIUTEIBHOE 3aKpHITHE
3aTBOpa, a HEBO3BPATHO-YIIpaBIsieMble - OOpaTHbIE KialaHbl, B KOTOPBIX
BO3MOXKHO MIPUHYIUTEIILHOE 3aKPBITHE U OTKPBITHE 3aTBOPA.

OOpaTHBIC JTUCKOBBIC 3aTBOPHI MPEAHA3HAYCHBI I IPEIOTBPAIICHUS
00paTHOTrO TIOTOKa CpeJbl. 3aTBOPHI C OOJBIIMM JUAMETPOM OCHAIICHBI
nemmdepamu (THAPOTOPMO3aMH) BO H30eKaHUE THAPABINYECKOTO yaapa.

AKTYAJIbBHOCTbB PABOThI

[lepenaapl naBieHUs W CONMPOBOXKAAIOIIME MX yAapbhl 3allOPHOTO OpraHa
CTaHOBATCSI MPUYUHON pa3pylIeHUs: TPyOOIPOBOAOB, apMaTyphl, HOJTOMKH HACOCOB
WIN JPYTUX HAPYIICHWA HOPMadbHOW pabOThl HACOCHBIX YCTAaHOBOK. Takum
00pa3oM, CHI)KEHHE OMACHOCTU THAPABIMYECKUX YIApOB IMO3BOJSET IMOBBICUTH
HAJCKHOCTh M I(PPEKTUBHOCTH pabOTHl HEPTENEPEeKAYNBAIOIIUX CTAHIUNA |
MarucTpaiei, 4to B 00jee MUPOKOM IIJIaHE, MOBBICUT UX KOHKYPEHTOCTIOCOOHOCTh
1 SKOJIOTUYECKYI0 O€30MaCHOCTb.

B 1o xe Bpemsa mpobiemMa 3amuThl OT THAPABINYECKOTO yJapa BO MHOTHX
CIIy4asiX pelraeTcs HeOKOHOMHUYHO, MyTeM IOBBIIMICHUS 3araca MPOYHOCTH TPYO.
Cka3aHHOE B 3HAUUTEIHHOU Mepe OOBSICHIETCS HECOBEPIICHHOW KOHCTPYKIIHEH
YCTPOMCTB, MIPEATIOKEHHBIX JIJIS 3alIUTHI TPYOOIPOBOIOB OT KOJIeOaHU aBICHUS.
B nanHOM 3aTBOpe HCMONB3yeTCs neMIpupyroiiee YCTpOHCTBO, 00eCTIeUnBaroIIee
0e3ymapHO€ 3aKpbBITHE 3alOpHOTO0 OpraHa, YTO CIOCOOCTBYET YMEHBIIECHUIO
Harpy3Kd Ha CBapHOE€ COEJIMHEHHE 3aTBOP — TPYOONPOBO/I.



LIEJIb Y 3AJIAUM

HCJ’IB — 9TO 0€30IMacHOCTh  CHCTEMEI pasacii€Husdg  IMOTOKOB  Ha
HGCI)TCHCpeKa‘-II/IBaIOH_[I/IX CTaHIUAX U JIMHEHHBIX Y4aCTKOB HGCI)TerOBOI[OB, 3a CUCT
MOBBIIICHHUSA OKCIINTYaTallMOHHBIX XapaKTCPHUCTHK 3aTBOPOB O6paTHBIX.

JlaHHas 11e7Tb MOKET OBITh JOCTUTHYTA IyTEM PEIICHUS CISIYIOIMIMX 3a/1a4:

- Ananu3 u BeIOOp Hambojee dPGEKTUBHBIX CPEACTB 3aIMUTHI OT KOJIeOaHHI
TABJICHUS;

- Co3pmanme mnporpamMmbl  (METOAMKH) CHJIOBOTO pacuera pabOThI
AeMIUPYIOIIETo YCTPOUCTBA NP Pa3HBIX TEperaiax IaBIeHuUs;

- Pa3paboTka KOHCTPYKIUHU JeMI(UPYIOMIETO YCTPOHCTBA IS 3aTBopa
00paTHOTO MPHU JaHHOM PEKUME PaOOTHI.

METO/I UCCJIEJOBAHUI

KoMrutekcHbIN, BKIIOYAIOMMKA aHadW3 W HaydyHOe OOO0OINCHHE Hay4YHO-
TEXHUYECKOW  HMH(pOpPMAalM{, MaTeMaTHYeCKOe  MOJCIHUPOBAHHME,  OIBITHO-
IIPOMBIILICHHYIO ITPOBEPKY U BHEIPEHHE PEKOMEHIAIUI B IIPOU3BOJICTBO.

1. CPABHUTEJIbHBIN AHAJIN3 KOHCTPYKIIUIA JEMITOUPVYIOIIX
YCTPOMCTB 3ATBOPOB OBPATHBIX

Ha OAO «Kanyxckuil TypOUHHBIN 3aBOJ» POU3BOIATCS KJIallaHbl 0OpaTHbBIE
noBopotHeie DN 300...1000 MM, PN 7,5...8,0 Mlla c¢ ruapaBinyecKum
noBOpOoTHBIM Aemndupyommm ycerpoiicteom (I'TIAY). TTIAY oGecneunBaet
0e3ymapHO€ OTKpPBITHE — 3aKpHITHE W TalleHWe KoJieOaHWil 3aTBOPOB OOPATHBIX
MOBOPOTHBIX KJIamaHOB. B kauectBe paboueir cpeast I'TIAY wucnonb3yercs
aBTOXKUIKOCTh oxyaxaatomiasi «Tocom». Bpemst 3akpbIThsi 3aTBOPOB OOpaTHBIX
MOBOPOTHBHIX KianmaHoB HacTpauBaetcs B I'TIJIY B mpenenax ot 20 mo 114 c.
Knanan oOpatnsiii moBopoTHeii DN 400, PN 80 ¢ I'TIAY npousBoacrBa OAO
«KT3» ucnblTaH B 3aBOJCKHX YCJIOBHUSIX Ha IUKIUKY «OTKPBIT — 3aKpbIT» U
BeIZepkan 4500 MUKIOB MMpH TEMIIEpaType mpokaunBaemoi cpeasl 15 — 20 °C u
1000 uknoB mpu remnepatype 100 °C.

I[aHHaSI KOHCTPYKIHA KialmaHa UMECT HECKOJIBKO MUHYCOB, OTO:

1. HapyxHoe pacnosioxxeHue IeMn(UpyroLero ycTpoicTsa, 4To
HE JAaeT BO3MOXKHOCTM B CBSI3M C DKOJIOTUYECKUMH HOPMaMH €ro
MOA3EMHOM YCTaHOBKH;

2. Hcnonp3oBanue AeMI(pUPYOMEro ycTpoilcTBa JIOMACTHOTO
THIA, MEHEE HAZEHKHO MTOPIIHEBOTO.

Ha AO «YKA3» wumeercs oOpaTHbId 3aTBOp JPYrod KOHCTPYKIHUHU.
Hemndupyromee yctpoiictBo (/YY) paboTaeT Ha TexHOJIOTHYECKOH cpene (HedTh),



YTO SBISACTCS MHHYCOM, TaK KaK B HEW MOTYT COAEpPKAThCAd MEXaHHYCCKHE
BKJIFOUCHHUS, KOTOpPHIE MOTYT CIIOCOOCTBOBaTh 3akiauMHUBaHHIO J[Y m mortepu
paboTOCIIOCOOHOCTH 3aTBOPA.

B kauecTBe mpoTOoTHINA i KOHCTPYHPOBAHUS CBOETO JEMII(PUPYIOIIETO
YCTPOMCTBA, 51 BEIOpa KOHCTPYKIHIO Aemidepa, npumensemyro Ha AO « YKA3».

2. BEIBOP JIEMITOUPVIOIIEN XXUJIKOCTHU

B kauectBe nemndupyoomei KUIKOCTH 1 BRIOpa MOIUMETHICHIOKCAHOBYIO
xuakocte Mapku  MIIC-500 mo T'OCT 13032-77. B cooTBeTCTBUU C
I'OCT 13032-77 xuakocts [IMC-500 MOXeT UCIONIb30BaThCSl B TEMIIEPATYPHBIX
pexxumax ot -60 °C mo +200 °C.

3. PACUET D®®EKTUBHOCTU AEMII®HMPOBAHMA

3amadeit pacdera 3((PEKTUBHOCTH NEMII(PUPOBAHUS SBISACTCS OIMpeaecHUE
BpeMEHHU AeMNUPOBAHMS, MPU MPUIOKEHUU OMPEICICHHBIX YCUIUN Ha IITOK

nemrdepa.
3.2 Konuenuus pacueTon

[Ipu pacuere yYUTHIBAIOTCS OCHOBHBIC CHJIOBBIE (DaKTOPHI, KOHCTPYKTHBHBIE
ocobeHHOCTH AeMIi(epa U XapaKTepUCTUKH pabodeil cpeibl.

3.3 OmnpeneneHue ycwIns Ha ITOKe Aemidepa

VYceunue Ha 1wmroke gemndepa ¢GopMUpyeTCs U3 JABYX OCHOBHBIX CHJI
JNEUCTBYIOIINX B 3aTBOPE:

- Ycunue, BO3HHUKAIOIIEE Ha 3alIOPHOM OpraHe MpH nepenaje aaBieHus AP ;
- Ycunue, BO3HHKarOIIee 0T COOCTBEHHOTO Beca 3allOpPHOTO OpraHa.

Hcxons u3 3TOro, MOXKHO OINpPENeNIUTh YCHIME Ha INTOKe nemmdepa u3
ypaBHEHHSI MOMEHTOB 110 ¢opmye (1):

p - F 1+(cl; P,)1, (1)
2

rie:

F — cuna o6paTtHoro motoka, H;

P, — ycunue Bo3HHKaroIIee Ha mroke aemmdepa, H;

[ — e4o cuiibl 0OpPaTHOTO MOTOKA, M;

[; — TIIe"o Beca M CUJIbI BBITAJIKUBAHUS, M;

[, — IJI€40 CHUJIBI IITOKA, M.



3AKJIFOYEHME

1. Pa3zpaborana pacueTHas cxeMa IO H3YYECHHIO CHJIOBOTO HArpy>KEHHs
MIPEAI0KEHHOMN MEePCIIeKTUBHOW KOHCTPYKIIMU AeMIdepa.

2. Pa3paboTaHbl METOJUKM pacyeToB Ha 0a3e COBPEMEHHBIX MOJXOJI0B
CO3J]aHUsI MATEMATUYECKUX MOJENEH.

3. IlpoBeneHbl  aHAJIUTHYECKHE  HUCCIEAOBaHMS  C  OOOCHOBaHHUEM
pallMOHAIBHBIX TEOMETPUYECKUX U KUHEMATUYECKUX MapaMeTpPOB.

4. CrpoeKTHpPOBaHO AeMIT(PUPYIOIIEE YCTPOHCTBO.

5. Paspaboran anroputm 11 9BM, co3naHHbIN Ha 0a3e makeTa MPUKIIaIHbIX
nporpamm «Microsoft Excel».

1 Hosoxwunor I'.I', Tlak B.Il. Pa3zpabotka yctpoiicTBa aemMndupyromiero
yCTpOICTBA pabOTAIOIIETO B TEXHOJOTUYECKUX Cpelax AJis 3aTBOPOB OOPATHBIX
¢ ycinoBHbIM mpoxojoM ot 1000 go 2000 MM u paGouem nepenaje NaBiIeHUS
cpenbl 1,6 MIla // Marepuanst 10-ii PecniyOnukaHCKo# CTyJeHYECKON HAy4YHO-
TexHU4ecko KoHpepeHuu «CTyIeHT U HayKa: TBOPYECTBO U MEPCHEKTUBBI»-
Yerp-Kamenoropck, 2010r., 42-44c¢
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INTRODUCTION

Check valves (swing check valves) is designed for the formation prevention of
the medium back-flow. In these valves the stop body is opened by the straight flow
of the medium and closed by the back-flow. There are lift and swinging forms of
the check valves. Lift check valves have a disc, which performs end-to-end
motions (reciprocal motions). Swing check valves have a gate, which turns around
the horizontal axis; this axis is situated above the center of the valve seat.

There are horizontal and vertical check valves (by the pipeline direction). Lift
valves have the following design forms: with by-pass, without load, with load, with
a spring, with a strainer. Swing valves (also called as butterfly valves) have the
following design forms: with by-pass of the actuating medium, without load, with
load on the lever or disc, with piston damper, with bladed damper.

Intake valves — it is check valves, which has a strainer and designed for
installation at the beginning of admitting pipeline.

Non-return-stop valves — it is a check valves, in which positive closing of the
valve along with automatic closing is possible; non-return-operated valves — it is a
check valves, in which positive closing and opening of the valve is possible.

Disc swing check valves are designed for the prevention of the medium back-
flow. To avoid hydraulic impact, gates with the major diameter are equipped with
the dampers (hydraulic brakes).

ACTUALITY OF WORK

Pressure differentials and impacts of stop body, which are accompanies them,
becomes a cause of pipelines and valves destruction, as well as pumps breakage
and the other irregularities of normal operation of pumping units. Thus, the
decreasing of hazard of hydraulic impacts allows to increase the reliability and
operation effectiveness of the oil pumping stations and trunk-lines, which in a
more comprehensive sense contributes to its competitive recovery and
environmental safety.

At the same time, in many cases, a problem of protection against hydraulic
impact is solved not economically, by means of increasing of pipes safety factor.
The abovementioned information is explained by the imperfect design of devices,
which are proposed for the pipelines protection against pressure fluctuation. The
damping device is used in this gate; this damping device provides non-impact



closing of stop body that contributes to decreasing of load on weld joint of the
valve with pipeline.

OBJECT AND GOALS

Object — to increase operating safety of swing check valves in the stream splitting
system at oil pumping stations and linear sections of oil pipelines.

This object can be achieved by solving of the following goals:

- to analyze and select the most effective means of protection against pressure
fluctuation;

- to create a program of work’s power calculation of damping device during the
various pressure differentials;

- to develop a design of damping device for the swing check valve according to
the selected mode of operation and to show its effectiveness.

RESEARCH METHOD

The research method is integrated that includes analysis and scientific
generalization of the scientific and technical information, mathematical modeling,
experimental and industrial control and manufacturing application of
recommendations.

1. COMPARATIVE ANALYSIS OF DAMPING DEVICES DESIGN OF
SWING CHECK VALVES

Swing check valves DN 300...1000 mm, PN 7,5...8,0 MPa with hydraulic
swinging damping devices are produced at «Kaluga Turbine Works» OJSC.
Hydraulic swinging damping device provides non-impact opening-closing and
oscillation damping of the gates of swing check valves. Cooling auto-liquid
«Tosol» is used in the quality of actuating medium of Hydraulic swinging damping
device. Time of closing of the gates of swing check valves is adjusted in Hydraulic
swinging damping device within the range from 20 up to 114 sec. Swing check
valve DN 400, PN 80 with Hydraulic swinging damping device produced by
«Kaluga Turbine Works» OJSC is tested in the plant conditions for the cycle
«opened — closed» and withstand 4500 cycles at the temperature of pumped down
medium 15 — 20°C and 1000 cycles at the temperature of 100°C.

This design of the valve have some negative moments, there are:

1. Outside location of the damping device, that doesn’t give an opportunity of its
subsurface installation in connection with ecological standards;



2. The use of the bladed type of damping device is less securely than piston type.

Swing check valve of another design is available at the «Ust-Kamenogorsk Valve
Plant» JSC. Damping device works on the process fluid (oil); this is the negative
sign, because it may include the mechanical impurities, which may contribute to
jamming of damping device and performance degeneration of the gate.

In the quality of prototype for the design engineering of my own damping device, I
have chosen the design of damper, which is used at «Ust-Kamenogorsk Valve
Plant» JSC.

2. SELECTION OF DAMPING FLUID

In the quality of damping fluid I have chosen polymethylsiloxane fluid of MIIC-
500 trademark according to GOST 13032-77. In accordance with GOST 13032-77
the fluid I[IMC-500 can be used at the temperature conditions from — 60 °C up to
+200 °C.

3. CALCULATION OF DAMPENING EFFICIENCY

Time determination of dampening during the application of special efforts on the
damper stem — it is a goal of dampening efficiency calculation.

3.2 Concept of calculations

The main force factors, design features of the damper and actuating medium
characteristics are considered during the calculation.

3.3 Determination of the effort, which is applied on the damper stem

Effort on the damper stem is formed from two main forces, which are applied in
the gate:

- Effort arising at the stop body during the pressure differential AP ;
- Effort arising from empty weight (own weight) of the stop body.

On the basis of this, it is possible to determine effort on the damper stem from the
moment equation by the formula (1):

_F1+(G-PR) |,

wm
12

(D

where:

F — back-flow force, H;
P, — effort arising at the stem of damper, H;
[ — back-flow arm of force, Mm;



[; — arm of weight and buoyant force, m;
[, — stem arm of force, M;

CONCLUSION
1. The calculation model concerning research of power loading of the suggested
long-range design of damper has been developed.

2. On the basis of modern approaches of mathematical models creation have been
developed calculations methods.

3. Analytical researches with substantiation of rational geometrical and traveltime
parameters have been conducted.

4. Damping device has been designed.

5. On the basis of application program package «Microsoft Excel» has been
developed an algorithm for the computer.
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PE®EPAT
KIPICIIE

Kaiitapmansl kmamanmap (OekiTienep) opTa aFbIMBIHBIH Taiga OOJyBIH
Oonapipmay yiriH apHanraH. OmapaelH ImIiHAE OCKITIE opraHbl OPTaHBIH TIK
aFpIMBIMEH aIllbLIAJIBI, Kepi aFbIMBIMEH kaOblaaapl. KalTapmanbl KianaHaapIsIH
KeTepMeJli )oHe OypsuTy Typiiepi 6omanbl. Ketepmeri kiramanaap bl KaiiTapMaibl
TYCETIH KO3FaJbICTapibl >KacalThiH AucKi Oap. Bypeuty Typi KiamaH epuIiriHiH
OpTachIHAH KOFaphbl OpHATacKaH Keyi0ey ©CiHIH alfHajJachIHa alJIaHATBIH OCKITIIE
oap.

KyOpIp>konapiH OarbIThl OOMBIHINA KalTapMaibl KJIanaHAap TiK JKOHE Kejoey
O6omampl. KerepMmeni kimamaHmapAbplH Keleci CBIHAAPAbI Typiepi Oosansr:
KaTaxxioepyMeH, >KYKCi3, )KYKIEH, cepilmneMeH, KaObUIIarbIl-TOpMeH. bypbury
Kianasgap (onapasl KaTapMaibl AUCKLUTI OEKiTIenep Aem Te aTalbl) Keleciiei
0omambpl: KYMBICTBIK OPTAaHBIH KaiiTa XiOepyMmMeH, >KYKCi3, HIHTIpEKTe Hemece
TUCKIi/Ie KYKIICH, OPIICH I AeMITpepMeH, KalaKThl JeMITpepMEH.

Kabpuimarpin knanangap — Oyji, TOpbl O0ap KoHE COPFBIIT KYOBIPAKOJIBIH
OachIH/Ia KOHBIPY VIIIH apHaJIFaH KalTapMallbl KalaHaap.

KaiTeiMchI3-0eKiTieniaepae KalTapMasibl OEKITIIEHIH aBTOMATTBI
KaOBLTYBIHAH MOXKOYpJIeH >kaObLIybl MYMKIH, ajl KaWTBIMCBHI3-OacKapblIaThIHIAP-
OCKITIICHIH MAKOYpJIeT KaObLTYhI )KOHE alllbLIybl MYMKIH KalTapMalibl KJIarmanap.

Kaiitapmansl quckisii GekiTmenep OpTaHBIH Kepi aFbIMBIH OOJIbIpMAy YIIiH
apHanFad. YJKEH JAUaMeTpii AWCKIIEp THUIAPABUIMKAIBIK COKKBIHBI OOJIMay YIIiH
nemndpaepmex (THIPOTEKEYIIITEPMEH ) JKaOJIbIKTaIFaH.

K¥MbBICTBIH ©3EKTIUIT

KpICBIMHBIH ~ ayBITKyJapbl JKOHE OJIApAbl JKETEKTEHTIH OeKiTme OpraHHBIH
COFyNapbl KYOBIPKOJIAP/IbIH, apMaTypaHbIH OY3yBIHBIH, COPFBIIITHIH OY3yJIapbIH
KOHE COPFBIII KOHABIPFBUIAPIBIH KAJIBITITHl JKYMBICTBHIH Oacka Oy3yJapbIHBIH
cebebi Oomanpl. CoHma, THAPABIUKAIBIK COFYJIapAblH KayiMmTUIIMiH TOMEHIETYI
MYHa-aliIaFpIll CTAaHIUSIAPIBIH KOHE MAarUCTPaNIbIapPBbIHBIH KYMBIC THIMILTITIH
KOHE CEHIMJUIITIH KOTEpYMi, OJ oJapHAblH Odocekere KaOuIeTTUTITIH apTThIPYAbI
YKOHE IKOJIOTHUSIIBIK KayIiNCi3AiriH apTThIpabl.

Con yakpITTa Ja THUIAPABIMKANBIK COFyJaH KOpFay Moceseci Kem jkaraaiiapia
YHEMCI3, KYOBIpIap/IbIH OCpIKTITiH KOFAphLIATy KOJBIMEH IMICIIiIeal. AWNTBUIFaHbBI



KYPBUIFBUIAPIBIH  KYOBIPXKOJIAPABI  KBICBIMHBIH — TepOeTiCTepiHEeH KOoprayFa
YCBIHBUIFAH OpBIHAAIIMAaFaH KYPBUIBIMBIMEH aHbIKTam Oepinedi. Ocwl OekiTmene
OeKiTIe OpraHHBIH COFYCHI3 )KaOYBIH KaMTaMachl3 €TE€TiH TO3YIIBUIBIK KYPBUIFBI
naigananbuIaabel, Oy OEKITIEe-KyOBIPIKOI JoHEKepiey KOCBUIBICHIHA KYKTEMEHIH
a3al0bIHA OKEJIII COKTHIPAIBI.

MAKCATBI MEH MIHAETTEPI

MakcaTel — KaWTapMasibl OCKITIENIep/IiH MyHal-alJIaFbllll CTAaHIHMSIAPBIH/IA,
COH/ai-aK MYHAaIKOJIAApbIH CBI3BIKTHIK YYacKEJICpIHIH aFbIHIApIbIH 0oy
KyHWeciHle Tmaiijanany Kayinci3airid >KorapblIaTyshl.

Ocpl MakcaT Kejneci MiHACTTepiH ey >KOJIBIMEH XKETy MYMKIH:
- KbICBIM TepOeTiCTepiHeH eH THIMI1 KOpFay KYpaaAapblH Tajaay KOHE TaHaAY;

- TO3YIIBUIBIK KYPBUIFBIHBIH KBICBIMHBIH TYPJl aybITKYJapbhlHAAa Kyl ecebi
OarmapiaMachiH 93ipIiey;

- TO3YIIBUIBIK KYPBUIFBIHBIH KYPBUIBIMBIH KaWTapMalbl OCKITIE YIIiH TaHIaJIFaH
KYMBIC PeKIMIHJIE 931pJIey KOHE OHBIH THIMIUIITIH KOPCETY.

3EPTTEY OICI

FoUIbIMU-TEXHUKATBIK ~ MOJIMETTIH  FBUIBIMA  KOPBITBIHIBUIAYIBl  JKOHE
Tajaayapl, MAaTEMATHKAJIBIK YITLICY I, TOKIPUOETi-OHEPKICINITIK  TEKCEPy JKOHE
YCBIHBICTAP/IbI OHIIPICKE CHTI3Y/1 KAMTHUTBIH, KSIIECH/TIK.

1. KAMTAPMAJIbI BEKITITIEJIEPJIIH, JIEMIT®EPJIIK
K¥PbUIFBUUTAPIbIH, CAJIOBICTBIPMAJIBI TAJIJAYbI

«Kanyra TtypOunaneik 3aybiTel» AAK-ma OypbUlaThlH  THAPABIMKAIBIK
nemndepnik kKypsuirbiMeH (BI'JIK) kaiftapmansl OypbutateiH  knamangap DN
300...1000 MM, PN 7,5...8,0 MlIla enmipineni. BI'JIK coryce3 amblry —
XKaOBLTyABl KOHE KaWTapMaibl OeKiTheJaepaiH OypbhIIaThIH — KIIamaHAapIbIH
TepOemicTepaiH TOKTaTybIH KamTamachl3 etei. bI'JIK »yMBICTBIK OpTachl peTiHzae
«Tocom» CaJIKbIHJATaThIH CYMBIKTBIK naiigajaHbUIagbL. Kaiitapmarsl
OekiTmenepain OypbLIy KiamaHIapAblH kaObu1y yakeiTel BI'JIK-ma 20-man 114
cek-ka nein pertke kentipineni.  «KT3» meirapran BI'JIK-meH, Oypbuty
kKahitapmanbl kiamad DN 400, PN 80 3aybITTBIK HMIapTTapbIHAA «alIbIK-KaOBIKY
LMKJIJA CHIHAKTAH OTIIl )KoHEe ypiieHeTiH opTanbiH 15 — 20 °C temneparypana 4500
ke skoHe 100 °C remmeparypazna 1000 mMKIgapabl MIBIIAIEL.

KnananHBIH OCHI KYPBUIBIMBIHBIH OipHEIIe MUHYCTaphl 0ap, ojap:
3. Jlemniepik KYpbUIFBIHBIH CBHIPTKBI OpHAJACybl, OHBIH Kep

aCTBIH/IaFbl KOHJBIPYJBIH DKOJOTHSUIBIK HOpMaJIapbl VIIH OaijlaHBICY
MYMKIHJIITiHE K01 6epMeii;



4. Kanmakma Typai agemmdepiik KYpbUIFBIHBIH —TaliJalaHysbl,
MOPIIEH/I1 TYPIHEH CEIMILUTIT KeM.

«O©A3» AK —nma kypeuibIMBI Oacka KaiitapMmaisl Oekitme Oap. Hemmdepmik
KypbUIFbl (JIK) TexHomorusiplk opTana (MyHaima) >KYMBIC iCTEH1, 01 KeMIILTiTi
OoJBII caHaNlanbl, eMTKeHI Oy oprana, JIK-HBIH ChIHaJaHyBIHA OKEIYyl MYMKIH
kKoHE OCKITHEHIH KYMBIC KAOUICTTUTITIHIH  JKOFaJyblHA OKEeIyl MYMKIiH
MEXaHHUKAIBIK KOCBLTYJIapbl O0Tybl MYMKIH.

O3iMHIH AemndepliK KYpPbUIFBIHBIH VITICI PETiHIE KYpPacThIpy YIIH MEH
«OA3» AK-ga mainmanaHbUTaTBIH — JeMIIEPAiH  KYPBUIBIMBIH — TaHJIaJIbIM.

2. JEMIT®EPJIIK C¥MBIKTBIKTHI TAHJIAY

Hemndepnik cyibIKTHIK petinae meH ['OCT 13032-77 6otibrama MITC-500
MOJTUMETHICUIOKCAHAbl CYUBIKTBI TaHAaabiM. [IMC-500 Cyitbiktbirel ['OCT
13032-77 coiikec -60 °C-tam +200 °C neiiH TeMmIepaTypasibIK peXiMaepe
KOJJaHBLUTYbl MYMKIH.

3. AEMIT®EPIIH TUIMAITTHIH ECEIITEJIYI
Hemndepnin THIMAUIITIH ecenTey neMndepaiH aWHaIABIPBIFbIHA OenTii
KYITepAl JKymMcay KesiHae aeMIdepaiH ayKbITBIH aHBIKTAy MIHACTI OOJIBII
Ta0bLIAIbI.

3.2 EcenrtepaiH TYKXbIpbIMAaMaCh

Ecentey «ke3inme Heriri Kkym (aktopnapsl, AeMmndepliH ChIHAApIbI
EPEKIICTHKTEP1 )KOHE )KYMBICTBIK OPTaHBIH CUTIaTTaMalaphbl €CeNTeIeHE]T.

3.3 lemnepain alHAIIBIPBIFBIHAA KYIITIH aHBIKTATYBI

Hemndepain alHaIABIPBIFBIHAA KYIII OCKITHEeAeTi €Ki Herisri opeKeTTeri
KYIITEPACH KaJIbIITaCaIbl:

- Bekitrie opranbpIHia KbICBIMHBIH ©3repyi AP ke3iHje maiiaa 00MaThlH KYIII;
- bekiTtne opraHHbIH ©31H/IIK caIMarbIHAH Maii1a 00JaThIH KYIII.

Ocpiman 1IblFa, MOMEHTEp[iH TeHAeyiHeH ImbiFa (1) dopmymna OolibiHIIa
nendepIiH aiHAIIbIphIFaHIa KYIITI aHBIKTay 00JIabl, S cyp.:

p _F1+(G-P),

wm
12

(D

OCBhIHJA!
F — xepi arpiHHBIH KY1Ii, H;
P, — ycunue Bo3HUKarollee Ha mToke nemmndepa, H;



[ — Kepi aFbIH KYIIiHIH UBIFBI, M;
[; — canMak >KOHE UTEPY KYIIiHIH UBIFHI, M;
[, — IITOK KYIIiHIH UBIFbI, M;

KOPBITBIH/IBI

6. ¥YcuiHBUTFaH JaeMmmdep KeJelIeKKe apHaIFaH KYpBUIBIMBIH 3epieiiey
OOMBIHIIIA eCenTey CYI0aChl d31pJICH/II.

7. MaTtemaTUKanblK YIATUIEPIH KacaylIblH 3amMaHayd TocUIaeMesep i
HETI31H/e eCenTeYAiH dAICTeP1 KEeTULMIPLIII.

8. PanuoHangpl TEOMETPHUSUIBIK KOHE KHHEMATHKAaJIbIK MapameTpiepiH
HETi3/ICYMCH aHAJIMTUKAJIBIK TalAayJapbl © TKI31III.

9. Hemmdepiik KypbUIFbl KYPaCTHIPBUIIBI.

10.OEM ymiH, «Microsoft Excel» komnmanGanel OarmapiamanapibiH
TONTAaMaHbBIH HETI31HC aJITOPUTM d31pJICH/II.



