1.11 A3yyenue padovero nmpoiuecca JMCKOBOro TYKOBbI-
CeBaKIIero anmnapara

HEJb PABOTBL. O3HAKOMUTCSI C TEXHOJIOTUYECKHAM MPOIIECCOM
BHECEHHS yJOOPEHUN THCKOBBIM TYKOBBICEBAIOIIUM AMIApATOM.
N3yunts XapakTep M3MEHEHUS NPOU3BOJIUTEIBHOCTA B 3aBHUCH-
MOCTH OT U3MEHCHUS BEJIIMYUHBI BHICECBHOW IIEIU W TOJIOKEHHUS
CKpeOKa- 3aCIIOHKH.

OBOPYJIOBAHME. OTIBITHI MPOBOAATCS Ha Ja00paTOPHOM ycTa-
HOBKH JIJI1 U3y4YEHHUS TTpoliecca padoThl JUCKOBOI'O TYKOBBICE-
Baromiero amnmapara. CeKyHI0MEp, TEXHUYECKHUE BECHI C Pa3HOBE-
caMu, SIUK C TTOABUYKHOM 3aCIIOHKOW, MEH3YPKH, TYKHU.

COJIEPKAHUE PABOTBbI
- 3yuuth 0011IME TEOPETUUECKUE TTOJIOKECHUS.

- OnpenenuTb CKOPOCTh HCTEUYCHUS TYKOB Yepe3 IIEIb.

- OnpenenuTh 4aCTOTY BpallleHUs IUCKa U OTPETYJIUPOBATH
OMBITHYIO YCTAaHOBKY Ha PAaBHOMEPHOCTh BBICEBA TYKOB B 00a
TYKOIIPOBO/IA.

- I3yunTh BIUMSHUE BEJIUYMHBI OTKPBITUSL CKPEOKa-3aCIOHKH
HA IPOU3BOJUTEIBHOCTD aIlapara.

- PaccuntaTh HOpMY BHECEHUS YI00pEHUS.
- [loicunTarh OyTh CEAJIKU 4O 3allPABKU HOBOM MOpLUEN
yI00pEHMUIA.

OBIIUE TEOPETHYECKUE MOJIOKEHUS

ITpu paboTe TUCKOBOIrO TYKOBBICEBAIOIIETO anmnapara yao0-
pEeHMs MOCTYHAroT 3a MpeAesibl eMKOCTH 4epe3 uienb. IIpouecc
IBVDOKEHUS yAOOpEHUHN uepes Ieb B YIPOIIEHHOM BHUE MOXKHO
M3Y4YUTh Ha OTBITE, TOCTABJIEHHOM B JJA0OPAaTOPHH.

Ecnu ogHy M3 CTEHOK OOBIYHOTO MPSIMOYTOJILHOTO SIIIHKA,
HAIMOJIHEHHOTO yIO00pEHUsIMU, MPUTIOAHAT, TO Yepe3 00pa3oBaB-
nryrocd Iieib yaoOpeHust OyAayT HCTEKaTb M 4epe3 HEKOTOPOe



BpeMsi OyaeT chopMupoBaHa ochilib. OHA PACIONIOKUTCS MO/ yT-
JIOM €CTECTBEHHOT0 OTKoca. JlanpHeliliee uCTeUeHUEe ya00peHUs
IPEKPATUTCSI.

Ecau Ob1 omopHas MJIOCKOCTh, HA KOTOPOM chopMupoBaHa
OCBIIb, TIEpEMeEIIATIACh U YHOCHJIA ¢ COOOM OT e yA0OpeHus,
TO WCTEUCHHUE MPOJO0JDKAIOCH Obl HemnpepbiBHO. [Ipu »TOM CKO-
pocTh V7 ABMKEHUS OTIOPHOM IUIOCKOCTH HE JOJDKHA MPEBBINIATH
CKOpOCTH V., ICTEUCHHS TYKOB uepe3 Iieib. B mpoTuBHOM Cily-
4ae OChIIb HE ycreeT cpopMHUpoBaThCA MOJHOCTHIO. Takum oOpa-
30M JIOJKHO OBITH:

V<V, (1)

B cylIecTBYHOIINX KOHCTPYKIMAX B Ka4eCTBE OIOPHOM MO-
BEPXHOCTU MCIIOJIB3YIOT BPAIAOIIANCI JTUCK, KOTOPBIA TPaHC-
MOPTUPYET YAOOpeHUs K TyKompoBojam. JIMHEHHBIE CKOPOCTH
TOYEK JUCKA PACIIOJIOKEHHBIX HA PABHOM PACCTOSHUHU OT LIEHTPA,
OynyT pasnuuHbl (pucyHok 1): Vi = nw, V, = no.

CpenHsisa CKOPOCTh

(2)

Pucynok 1 CxopocTu nepemenieHus
TYKOB HA JJUCKOBOM ammapare



Cuurator (Typoun B.I'. u ap.), 4TO 1T HOPMAJIBHOTO Te-
YEHUsI Tpolecca J0JKHO ObITh COOJIFOJIEHO YCIIOBHE:

Vy= o 3)

ECJIM BMecTO V., TOICTAaBUTH €r0 3HAYCHUE U3 ypaBHE-
Hud (2) Toraa,

I?I. + r2 _ Vucm
@ 9 B y) ’ (4)
Otkyna
VMCWI
O=r 41, (5)
7zn
Tak kak w = 30 ¢ TO PEKOMeHTyeMas NpejiesibHas acToTa
BpAlICHUS JUCKA
30V,
Mo = (r+1r)7 (6)

HopMma BriceBa (KOJIMYECTBO YJI0OPEHUM, BHICEBAEMBIX JTHC-
KOBBIM anmnapaTtoM Ha 1 ra) peryiaupyercs U3MEHEHUEM IOJI0XKe-
HUS CKpeOKa- 3aCJIOHKH.

Ecnyu npou3BOJUTENBLHOCTh TYKOBBICEBAIOILIETO armapara
paBHa Q Kr/c, TO KOJIMYECTBO yA0OpEeHUI BbiceBaeMbIX Ha | ra,
Ooyner:

10°Q
N'="Vp (7)
rae V — CKOpOCTb IBUYKEHUS arperara, M/c;

b — mupuHa 3axBara (IIUpPUHA yIacTKa, HA KOTOPOM aImapar
pacceBaeT yj00peHue) ;



B 3aBucumoctu oT HOpMbI BbiceBa N u3MeHsieTcst u myTh L
CESUJIKM JIO 3allpaBKU HOBOM MOPIUU YI00pEHUN

10*Vey

rae V — o0beM ogHOI OaHKH, M
¢ — K03 PHUIIMEHT UCIIOJIb30BaHUs 00beMa OaHKH;

y — 0OBEMHBIIT Bec, KI/cM".

YCTPOHNCTBO JIABOPATOPHOI YCTAHOBKH

[Ipouecc BHECEHUS] yAOOPEHUM TUCKOBBIM allllapaToM U3y-
4aeTcs Ha CIIEUAIbHON YCTaHOBKE (pUCYHOK 2). OHAa COCTOUT U3
TYKOBBICEBAIOIIIETO allapaTra U NpruBOJia, CMOHTUPOBAHHBIX Ha
pame. BeiceBaromuil anmapart NpuBOAUTCS B JIBUKEHUE BIICKTPO-

IBUTATENIEM 9 yepes3 peyKTop 7 U BapuaTop S5 W LENHbIE ITepeaa-
qu 6.
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PucyHok 2 CxeMa yCTaAaHOBKHM /IJIsl M3y4eHHUs padoyero nmpouecca
JUCKOBOI'0 TYKOBBICEBAIOIIEr0 annmapara:




1 - Oanka; 2 - pbIlYar ynpaBJIeHUS CKPeOKOM-
3aCJIOHKOM; 3 - cKpeOoKk; 4 - 1ucK; 5 - BapuaTop; 6 -
HenHasi nepenayda; 7 - peAyKTop 4YepBAYHbIN; 8 -
my¢ra; 9 - asexkTpoasuraresib; 10 - amuk.

BriceB ynoOpeHuit 3 OaHku 1 peryaupyercs CKpeOKOM-
3acJIOHKOM 3 ¢ pblyarom 2. M3 TyKonmpoBOJIOB yJI0OpEHUS MOCTY-
naroT stk 10,

[Ipy TpoOBEAECHUU OMNBITOB TMOJB3YKOTCS CEKYHIOMEPOM,
TEXHUYECKHUMHU BECAMU C PA3HOBECAMU, TPSAMOYTOJIBHBIM SIIIUKOM
C MOJABU>KHOW 3aCJIOHKOU M MEH3YPKOWN.

MMOPAAOK BBIIIOJTHEHU S PABOTbI
'OHPGI[GJ'H/ITB CKOPOCTb UCTCUYCHHUA TYKOB UCPC3 IICJIb.

B samuyK ¢ MOJBMKHOM 3aCJIOHKOM 3achIaroT ya00peHUs.
DTOT SIIUK pacrojararT Haja JAPYTMM OOBIYHBIM SAIIMKOM. OT-
KPBIBAIOT 3aCJIOHKY 10 yHopa W OJHOBPEMEHHO BKJIIOYAKOT Ce-
KyHaoMep. Uepes HekoTopoe Bpems (t = 2 - 4 ¢) 3aKphIBaIOT 3a-
CJIOHKY U OIPENIEIISIOT BEC TYKOB, BBICHIIABIINXCS YEPE3 MICIb.

OnbIT NPOBOASAT B TPEX MOBTOPHOCTAX. Pe3yJsIbTaThl 3amUCHI-
Baro B Ta0mIty 1.

Tabnuua 1 Pe3ynbraThl 5KCIEPUMEHTOB

No onbiTa | [IponomxkurensHocTs | Bec ynoopenuit | CekyHIHBIN
omnbITa t, C. G pacxoj

g, r/c.

[Io ONBITHBIM JAHHBIM OIPEACISIOT 3HAUYCHHE CEKYHIHOIO
pacxojia ya00peHuit

(9)

G
q= ¢




Cpennee 3HaueHue (., Oynuer:

2%

qcp - n ! (10)

riae (j — BbICEB YI00pEHUM 3a OJINH OIIBIT;

1l — YHCJIO OIIBITOB.

N3BEeCTHO, YTO pacxoid CHIIYyYMX M KUJKHUX MATECpHUATIOB
IPONOPIMOHAJICH IIOIAIM eI F u ckopoctu nucredyeHus V.,
T.C.

qcp — Fvucm% (11)
Otkyna
d.,
Vucm - F]/ ) (12)

OGBEMHBIH BeC Y T/IM° ONPE/ICISIOT ¢ OMOIIBIO TEXHHYeC-
CKHX BECOB U MEH3YpPKH.

- OnpeenuTh 4aCTOTy BpaIllEHUS IUCKAa U OTPETYJIUPOBAThH
OMBITHYIO YCTAaHOBKY Ha PAaBHOMEPHOCTh BhICEBA YJI0OPEHUI B
o0a TYKOIIpOBO/Ia.

[IpenenbHy10 4acTOTY BpallEHUs JUCKA B OJIHY MUHYTY BbI-
YUCIIAIOT MO ypaBHeHUIO (6). Ha ycTaHOBKE CMOHTUPOBAH arra-
parrp;=2,2cm,ar,=11,6 cm.

DaKTUYECKYI0 YacTOTY BpallleHUS JIUCKA OTCUUTHIBAIOT C
NOMOIIBIO CeKyHIoMepa. st 3Toro mepea HayajaoMm OTCUETa Jie-
Jal0T METKY Ha Aucke amnmaparta. @akTUYeCKYI0 4acTOTy CpaBHU-
BaIOT C MPEACIHLHO PEKOMEHTYEeMOM.

Ilepen perynupoBKOM amrapara Ha paBHOMEPHOCTbH BBICEBA
ya00peHuii 00a peryara CKpeOKOB CTaBsIT HA OJHO U TO XK€ Jeje-
Hue. [loa TykompoBObI MOACTABIISIOT SIIMKKA W BKIIOYAIOT yCTa-
HOBKY Ha 15-20c¢ mj1st momydeHus: HEOOXOAUMOI0 peXKuMa UcTeye-



HUs. Y 100peHUs U3 SIIMKOB BHICHINAIOT B 0aHKY Il TYKOB. DTO
MPOJEBIBAIOT MEPE]] KaXKIbIM OMBITOM. 3aT€M CHOBA BKJIIOYAIOT B
yCTaHOBKY Ha 30 C. M ONpEAEIsItOT BEC TYKOB B KaXKIOM SIIUKE.
Ecnu pa3nuna npeBbicuT 5%, TO U3MEHSIOT MOJIOKEHUE CKpeOKa,
IIOBOpa4MBas €ro.

PerynupoBKy mpoBOAAT A0 TE€X IOpP, MOKa HE OyJeT coOIIro-
JIEHO YCJIOBHUE PAaBHOMEPHOCTHU BhICEBA YI00PEHMUIA.

- 3yunTth BIUSIHUE MOJIOKEHUS CKpEOKa-3aCIIOHKH Ha MPO-
M3BOJINTEIIBHOCTD arrapara.
J1J1s1 3TOTO MPOBECTH OIBITHI IPU ITATH PA3HBIX MMOJIOKEHUSIX
phIuara ckpebka-3acioHKu. Pe3ynbTaThl 3anucath B TaOIUILY 2.

Tabnuua 2 Pe3ynabTaThl OBITOB

[Tonoxenue Bpewms Macca [IpousBoauTeb-
CKpeOKa- onbiTa t, | ya00peHuid, | HOCTh
3aCJIOHKU C. KT Q, xr/c

- PaccuuraTth 1o ypaBHeHuro (7) HOpMY BHeCEHHs yaoOpe-
HUM, T.€. OIPECIINTh, CKOJIbKO OyJeT BhICEBAThCS YIOOpPCHUI Ha
| ra npu 1aHHOM MOJIOKEHUU pbhlYara 3acJIOHKH.

[To pe3ysibTaTaM ONBITOB MOCTPOUTH IpapuK HU3MEHECHUS MPOU3-
BOJIUTEJILHOCTU B 3aBUCUMOCTHU OT TOJIOKEHUSI CKpeOKa-3aCIOHKH
OTAEIBHO ISl KaXKJI0r0 TYKOIPOBO/IA.

[TogpoOHO OOBACHUTH, MOYEMY MPU OJHON M TOM KE IIIO-
Al MEeId B OJWH TYKOIPOBO/J MOCTYIAeT OO0jblle yA00pEHHUI,
YeM B APYToil.

- [logcunTath MO ypaBHEHHUIO (8) MyTh CESUIKM JI0 3alpaBKU
HOBOM MopLuei y100peHuH.

[IpuHnMaroT: 00beM OaHKHU

V = 0,022 M°; koddduumenT 3anoaHenus 6auku ¢ = 0,9;
mmpuHy 3axBata b = 0,7 mM; o6beMHBIN Bec (U3 ombiTa). Hopmy




BHECEHUs yJO0OpEHHIl M CKOPOCTh MAalMHBI 3aJ1a€T IPEerno/iaBa-
TEJIb.

COJIEPJKAHUE OTYETA
Otuer odopmisieTcss B COOTBETCTBUHU C HM3JIOKEHHBIM I10-

PSAJIKOM TIPOBEJICHUS J1a00paTOPHO-IIPAKTUYECKOM paboThl. B 3a-
KJIFOYEHUM JIOJKEH OBITh JIaH aHaJIu3 HUCCIEAYEMBIX MapaMeTpoOB
Ha Ka4eCTBO pa30pachiBaHus yA00pEHMUIA.



