IIpakTuuyeckas padora Ne 1
OBBEMHBIE THIPOMAIINHBI 1 UX
KOHCTPYKTUBHbBIE TIAPAMETPBI

1. 3amayu padoThI

1.1. O3HaKOMHUTBCS C KOHCTPYKLMSIMH, NPUHLHUIIOM JIEUCTBHSI U OCHOBHBIMU
XapaKTepUCTUKaMU OOBEMHBIX THAPOMAIITUH.

1.2. OnpenenuTs OCHOBHBIE TApaMETPbl 00BEMHBIX THAPOMAIIH.

2. KpaTkue TeopeTnuecKkue cBeaeHUs

2.1. T'uapaBnuyeckod MammMHON (TUAPOMAIIMHON) Ha3bIBAC€TCA MaIlUHA,
NpelIHa3HAaueHHas JUisl 1OpeoO0pa3oBaHUs MEXAHWYECKOW SHEPIMH B SHEPIHIO
JOBUKYLIEHCS KUIKOCTH WIM HaoOopoT. B 3aBucMMOCTH OT BHIa npeoOpa3oBaHUs
SHEPruid TUAPOMAIINHBI JEJISATCS HAa HACOCHI M TUIPOJIBUTATENH.

Hacoc — 3710 ruapomaimimHa Juisi CO3aHUs MOTOKa pabodeil >KUIKOCTH IyTeM
peoOpa3oBaHUsl MEXaHUYECKON SHEPTUU B SHEPTUIO IBUKYILEHCS )KUIKOCTH.

I'upponBurarenu ciaykat Mg NOpeoOpa3oBaHUs DSHEPrUU IOTOKa padouei
KUIKOCTH B MEXaHUYECKYIO SHEPTHUIO BBIXOIHOTO 3B€HA THIPOMAILINHBI.

B 00BeMHOM Hacoce >KHIKOCTh MEPEMEIIAETCs BCIEICTBUE BBITECHEHHS €€ U3
pabouyux KaMep BBITECHUTEISIMU.

2.2. Ilon paboueit kamepoit 00BEMHOM TUPOMAIIIMHBI TOHUMAETCS IPOCTPAHCTBO
BHYTPH MAalIWHbI, OTPaHUYEHHOE pa0OYMMM MOBEPXHOCTSAMU pabOUYHUX DSJIEMEHTOB,
NEPUOANYECKH U3MEHSIONIEE CBOM 00bEM U MONEPEMEHHO COOOLIatoIIeecs ¢ BXOIOM U
BBIXOJIOM T'MPOMAILIUHBI.

OObemMHas THIpOMAIlIMHA MOXKET MMETh OJHY WJIM HECKOJBbKO padouux Kamep,
KOTOpbIE OOpa3ylTCsl pPa3IMYHBIMU 3JIEMEHTAaMH, HalpuMep, NapamMu HOpUIEHb —
UMJIMHAP, BIIAJUMHA IECTEPHU — 3y0 MIECTEPHU U T.II.

[lon BBITeCHUTENAMHU MNOHUMAaeTcsi pabouuii OpraH Hacoca, HEIMOCPEICTBEHHO
BCACBIBAIOIINH U BHITECHSIOUINH KHUAKOCTh U3 pabounx kamep. TUNMHUHbIE BHITECHUTEIH
— NOPUIEHb, TUTYHXEP, IIECTePHS, MJIACTUHA U JIp.

2.3. OOBeMHBIE THAPOMAIIMHBI XaPAKTEPU3YIOTCA PSJIOM  [apaMeTpoB,
OCHOBHBIMH U3 KOTOPBIX SIBJISIIOTCA: pabouuii 00beM (, moaaya (pacxon) Q, naBieHue p,

MoItHOCTh N, yactoTta BpaieHust Baja n, moiausiit KI1JI.



TepmuH "mogaya" BBeIEH JJ1s1 HACOCOB, TEPMUH "pacxo’ — AJisi TUAPOABUTATEIICH.

O0BEMHYIO TEOPETUIECKYIO TT0/1ady HACOCa OMPENEIISIOT 1Mo (hopmyIie:
Q,=q-n, (1.1)
rie Q — 3/c;
ne (), — Teoperndeckas nogada Hacoca, M°/C;
q — pabounii 06beM Hacoca, M3 (M%/00);
N — yacToTa BpalllcHHs Baja Hacoca, C.
JlelicTBATENBHAS MTOAa4a HACOCA ONPEIEISIETCA BBIPAKECHUEM:
Q,=Q, 7, (1.2)

rie Q, — neiicTButensHas nojgaya Hacoca, M%/c;

n,; — oowvemusni KIIJ[ Hacoca.

Paznuyaror mose3Hyro (BBIXOJHYIO) W TOTPeOJsieMyro (BXOJHYI0) MOIIHOCTH
ruapomanivibl. [lose3Hass MOIIHOCTh Hacoca MPEICTaBIIAeT COO0M PHEPIHI0, KOTOpas
COOOIIAeTCs KUJIKOCTU B €AMHHUILY BPEMEHU W OIpENEIsieTCsl MmapaMeTpaMu MOTOKa

paboueil )KUJIKOCTH:
N,,=4p,-0,, (1.3)
rae N, — monesnas MommocTs Hacoca, BT;
ApH = Pon — P — TIEPENAN AaBiIeHUs Ha Hacoce, Ila, 3neck p,, — NaBiacHUE Ha

BBIXOJIC U3 Hacoca, P, — AaBJIEHHE Ha BXOJE B HACOC; QH — nojaua Hacoca, M/c.

2.4. Ilomubi KII/[ rugpomManmiHel yYUTBIBAET BCE OTEPU MOIIHOCTH, KOTOPBIE
BO3HUKAIOT B TMJIPOMAIINHE [P JBMKEHUH padouel sxukocTi. CyliecTBYIOT TpU BUa
TaKUX MOTEPh: TMAPABIMUYECKUE, MEXaHUYECKHE U 0ObEMHBIE.

I'mapaBiauyeckre MOTEpU HA MPEOAOJNECHHE MYTEBBIX W THUAPABINYECKHUX
COIIPOTUBIICHUH KaHAJIOB, OKOH THAPOMAIINH YYUThIBatOTCA ruapasinudeckuM KILJ 77, .

MexaHudeckue IMOTECPH, BOSHUKAIOIIME B PC3YyJILTATC ,Z[GﬁCTBPIH CuJl TpCHUA B

NOJIBM>KHBIX 3BEHBSX TMAPOMAIINHBI (B MOAIIMITHUKAX, [TAPHUPAX, MEXTY TOPLIIHAMU U
CTEHKaMU TUAPOLMINHIPOB U T.A.), yIUTbIBatOTCsA Mexanndeckum KIII 77, .
OObeMHbIE MOTEPH, CBA3AHHBIE C yTEYKaMHU, MEPETeYKaMU U CHKHUMAEMOCTBIO

pabouel )KUAKOCTH, yuuThIBatoTCss 00beMHbIM KII/L 77 .



Takum o6paszom, monubii KIIJ rugpomamuubel  mpeAcTaBiseTr coOou

npousBeneHue Tpex yacTHoix KII/L:

’7 = 772 ’ UM ’ 7706 (14)

WA
77 = 77&14 ’ 7706
rae 1, — ruapomexannyeckui KIII.

3. IllopsinoK BbINOJIHEHHUS PA0OTHI

3.1. O3HaKOMUTBLCA C Ha3HAYEHUEM, KiacCHU(pUKalMe 00bEMHBIX THIPOMAIIIWH,
OCHOBHBIMHU TMapaMeTpaMu, TEPMUHAMH U OTIPEACIICHUSIMHU.

3.2. Ucnonb3ysa auteparypy, oOOpyAOBaHHE, CXEMbl HU3YUUTh YCTPOHCTBO U
IPUHLIUI AEUCTBUS CIEAYIOUIUX THAPOMAILINH:

a) IIECTEPEHHOr0 HAcOCa;

0) akcHaJbHO-MIOPIIHEBOIO HACOCA U THIPOMOTOPA;

B) TUJPOLMJIMH/IPA C OJTHO- U ABYCTOPOHHUM IIITOKOM;

I') IUIACTUHYATOr0 HAacoca U TUAPOMOTOPA;

1) paanaIbHO-MIOPIUTHEBOTO HACOCA U THIPOMOTOpA.

3.3. IIpou3BecTu pacyeT OCHOBHBIX MapaMeTPOB OOBEMHBIX TUAPOMALIUH.

4. Pacuer mnomaum, MNOJEe3HOM MOIIHOCTH, ruapoMexanudeckoro KII/I
1IeCTePEeHHbIX HACOCOB

ITo popmynam (1.1) — (1.3) paccuntaeMm nmojiauy, MOITHOCTD IIECTEPEHHOTO Hacoca
HIII50-4 (mpu pa3nuyHBIX YacTOTaX BPAIIEHUS Bajia HACOCA).

Xapakrepuctuka Hacoca HIII50-4:
— paGounii 06em (=48,8 cnm;
— NaBleHue Ha BhIxozie u3 Hacoca p, =20 MIla;

— oowemubiit KT 77, =0,94;
— nonsiid KIIJI 77 =0,89.
IIpu pacuere mnoJsie3HOM MoIHOCTH Hacoca 1o Qopmyne (1.3) nmpunumMaem

JAaBJICHUC HA BbBIXOJIC U3 HACOCA, PABHBIM HOMHHAJIbBHOMY, a JIaBJICHHUC HAa BXOAC B HACOC,

paBHBIM HytO, T.€. P, =D D, = 0.



Brimonaum pacyeT AJI1 YaCTOThI BpAllICHUS »n =5, oct:
Q,=Qq-n=488-10"°-5=244.10"° m%c;
Q,=Q, 71, =244-10°.0,94 = 229,4 m¥%c;
N =p, -0, =20-10°-244.10° = 4587 Br;

p =108 o5,
’ 7706 0’9

AHAJIOTUYHO BBITIOJIHSIEM pacuCThl AJIA APYTHUX 3HAQYCHUM Y4acTOThI BpalICHHA.

[Toy4yeHHsie pe3ynbTaThl CBOAUM Tabmuiry 1.1.

Tabmmma 1.1

Tun nacoca HIII50-4  paGounii o6sem ( = 48,8 M3, p,=20 MIla
Yacrora 5 7,5 10 12,5 15 17,5 20 22,5 25 30
Bpalll€HUs Balla
Hacoca, ¢t
Yucno 300 | 450 | 600 750 900 | 1050 | 1200 | 1350 1500 | 1800
000poTOB
BaJjia Hacoca,
MuH-1
Qn-10°, m/c 244 | 366 | 488 610 732 854 976 1098 1220 | 1464
Q:-10% Mm% c | 229,4 | 344,0 | 458,7 | 573,4 | 688,1 | 802,8 | 917,4 | 1032,1 | 1146,8 | 1376,2
OOBbeMHBIC 146 | 220| 293 | 366 | 439 | 512| 58,6 65,9 73,2 87,8
OTepU
B Hacoce AQ,
em/c
Nz, KBT 4587 | 6881 | 9174 | 11468 | 13762 | 16055 | 18349 | 20642 | 22936 | 27523
Hrm 0,95

ITo JAHHBIM TaoJI. 1.1 CTPOUM rpaduueckue 3aBUCHUMOCTH

Q,="f(n);Q,=f(n);N,, = f(n)uas mecrepennoro nacoca.
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5. Pacuer mnomaum, MmOJEe3HOM MOIIHOCTH, ruapoMexanudeckoro KII/I
AKCHAJBHO-TIOPIIHEBBIX HACOCOB

I[lo dopmynam (1.1) — (1.3) paccumtaem moaady, MOIIHOCTb aKCHAJIbHO-
nopiHeBoro Hacoca 210.16...I" (mpu pa3nMyYHBIX YaCTOTAX BpAIICHUs Baja Hacoca).

Xapaxkrepuctuka Hacoca 210.16...1

— paGounii 06em (= 28,1 cn;

— JIaBJICHUE Ha BBIXOJIE U3 Hacoca P, = 20 MIla;

— oowemubiit KT 77, =0,97;
— nosbiil KI1/T 77 =0,92.
[Ipu pacuere mnoje3HOM MoOIIHOCTH Hacoca mo (opmyne (1.3) npuHuMaeM

JIaBJICHME HA BBIXOJIE U3 HACOCA, PABHBIM HOMUHAJIBHOMY, a JIABJICHHUE HA BXOJE B HACOC,
PaBHBIM HyIIO, T.€. D, = P,, P,. =0.
BrinonHuM pacder it 4aCTOThI BPALLEHUS 5 =5, oct:
Q,=q-n=281-10"°-5=140,5-10"° m%c;
Q,=Q, -n,,=140,5-10"°-0,97 =136,3 m%/c;
N, =p, O, =20-10°-140,5-10"° = 2726 Br;

772»1 212%20’95
Coon 0,97

00
AHaHOrI/IqHO BBITIOJIHACM pvaeTBI JJIA I[pyTI/IX 3HaquI/Iﬁ HaCTOTbI BpaH_[CHI/IH.

[TomydeHHble pe3ynbTaThl CBOAUM Tabmuiy 1.2.



Tabmumna 1.2

Tun nacoca 210.16...I'  pabouwnii o6bem ( = 28,1 oM px=20 MIIa
Yacrota 5 7,5 10 12,5 15 17,5 20 22,5 25 30
BpalllCHUs
BaJjia Hacoca, ¢
1
Yucno 300 450 | 600 750 | 900 | 1050 | 1200 | 1350 | 1500 | 1800
000poTOB
Balia Hacoca,
MHuH-1
Qu-10° M%c | 1405 |210,75| 281 351,25 |421,5 | 491,75 562 | 632,25 | 702,5 843
Q:-10% m%c | 136,3| 204,4 | 272,6 | 340,7 | 408,9 | 477,0 | 5451 | 613,3| 681,4 | 817,7
OObeMHbBIC 4,2 6,3 8,4 10,5| 12,6 14,8 16,9 19,0 21,1| 253
IIOTEPU
B Hacoce AQ,
emi/c
Nyn, KBT 2726 | 4089 | 5451 | 6814 | 8177 | 9540 | 10903 | 12266 | 13629 | 16354
Nrw 0,95
ITo JAHHBIM Ta0JI. 1.2 CTPOUM rpaduueckue 3aBUCHUMOCTH
Q,=f(n);Q,=f(n);N,, = f(n)na akcnansro-nopuHeBoro Hacoca.
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6. Pacyer paGoyero o0beMa IIECTEPEHHOI0 W AKCHAJIbHO-TOPIIHEBOIO

HaCcoCoB

6.1. Pabounit 00beM 1ecTepeHHOTO HAacoca ornpeaenseTcs mo Gopmyie

q=2-7-m*-(z+1)-b,

(1.5)

rae M — Moaylsb 3y04YaToro 3aleryieHus, CM; Z — YKCIO0 3yObeB IIeCTepHHU; D —

IIUPHUHA MICCTCPHU, CM.



BrinonHsiem pacuer, nojlydeHHbIE JaHHbIE 3aHOCUM B Ta0uIy 1.3.

Tabnuma 1.3

Bapuanr b
[TapameTpsi
Moy 3y04aToro 3ameruieHus M, cm 0,9
Ywucro 3yObeB z 11

12

14
Hlupuna mecrepuu b, cm 2,5

PaGounii 06bem q:

a1, e (cM /06 ) 152,6
02, cM° (em® /06 ) 165,3
03, e (cM® /06 ) 190,6

6.2. PaGoumnii 00BbEM aKCHaJIbHO-TIOPIIHEBOTO HACOCAa C HAKJIOHHBIM OJIOKOM
XapaKTepU3yeTcsi CYMMapHbIM O0OBEMOM >KHJIKOCTH, BHITECHSIEMON MOPIIHSIMHU 32 OJUH

o0opoT Baja, u onpesaensercs no Gopmynie:

-d? -d? )
= n.z-h= n.z-D, -siny, 1.6
a=— 2 ,-siny (1.6)

rae dr» — AnameTp mopIHs, cM; Z — YHCJIO0 BCEX MOpPUIHEH; h — MaKCUMabHBINA X0/
MOPIIHS, CM, D1 31€Chb — JAMAaMETp OKPYKHOCTU YIOPHOro (aHua, Ha KOTOPOM
pacIooKEeHBI IIEHTPHI IIAPOBBIX IIAPHUPOB IIATYHOB, CM; J/ — YIroJ HAaKJIOHA OCH
OJIOKOB IIMJIMHAPOB K OCH IPUBOAHOTIO Bajia, OOBIUHO y =15...25°.

Brinonasiem pacuer, mojiydeHHbIE JaHHBIE 3aHOCUM B TabmuIty 1.4,

Tabnuna 1.4
Bapuant b
[Tapametpsl
JHuamerp nopurdst d,, cM 1,6
Yucno nopuiHen z 7
JnameTp oKpy>KHOCTH ynopHoro ¢uanna Di,cm 11
12
13
VYron HakJIoHa Y 15°




PaGounii 06Bem Q:
g1, em® (cm® /06 ) 40,0
02, cm® (em® /06 ) 43,7
03, cM® (em? /06 ) 47,3

6.3. PabGounii 00beM aKCHaJbHO-TIOPIIHEBOIO HAcOCa C HAKJIOHHBIM JHCKOM

ompenensieTcs no Gopmyie:

2 2
q:ﬁ'd”-z-h:”"ld"-z-D-tgy, (1.7)

riae d. — quaMeTp TOPIIHS, CM; Z — YHCIIO BCEX MOPIITHEH; h — MakcuManbHBIN X0
nopmins, cM; D, 31€ch — uaMeTp OKpyXKHOCTH OJI0Ka, Ha KOTOPOM PAaCIOJIOKEHBI OCH
WIMHAPOB,, CM; » — YrOJ HAaKJIOHA OCU OJIOKOB IMJIMHIPOB K OCH NPUBOJHOTO Baja,
00BIYHO y =20...25°.

Breimonnasem pacucT, IOJIYUYCHHBIC JaHHBIC 3dHOCUM B Ta6JIHIIy 1.5.

Tabmuua 1.5
Bapuant b
ITapameTpsl
JHuamerp nopurss d,, cM 1,6
Yucno nopuHen z 7
JrameTp oKkpy>kHOCTH ynopHoro ¢uanna Di,cm 11
12
13
VYron HakJIoHa Y 15°
PaGounii 06Bem Q:
01, cM° (ev® /06 ) 415
02, em® (em® /06 ) 452
03, em® (em® /06 ) 48,9




IIpakTnueckas padora Ne 2
W3YUEHUE KOHCTPYKIIHUI IT'IJIPOATIIIAPATOB
OBBEMHBIX I'MIPOITPUBO1OB

1.3agaum padoTbl

1.1. O3HaKOMUTBECS C OCHOBHBIMHU THUIIAMH THPOAIIAPATOB, C UX YCTPOHUCTBOM U
IPUHIUIIOM JICHCTBHS.

1.2. YcBOUTH OCHOBHBIE TEPMHHBI M OINPEAEICHUS TUAPOAIAPATOB 00BEMHBIX
TUIPOIPUBOJIOB.

1.3. OnpenenuTts mIomaas padoyero NpOXoHOTO CEYEHUS THAPOPACTIPEIETUTEIS
Y BEJINYMHY OCEBOI'0 CMEIIEHUS 30JI0THUKA THAPOPACTIPEACIIUTEIIS.

2.KpaTkue TeopeTUYECKHUE CBEICHHUS

2.1. I'mapaBIM4YecKMM amnmapaToM HAa3bIBAETCS YCTPOMCTBO THIPONPHUBOAA,
KOTOpPOE€ YIPABJIAET MOTOKOM padouel UAKOCTU U BBINOJHSAET XOTS Obl OJHY U3
clenyomux QyHKIUN:

— U3MEHSIET HAMPAaBJICHUE MTOTOKA paboyel KUIKOCTH;

— OTKPBIBAET WJIM NEPEKPHIBAET OTOK pabouel )KUIKOCTH;

— U3MEHSIET MapaMeTPhI MOTOKA paboyvel )KUIKOCTH (pacxo/, JaBiIeHUE);

— MOAJIEP>KUBAET 3a/laHHbIE 3HAYEHHUS MapaMeTpOB IMOTOKa pabodeil >KUIKOCTH
(pacxo, JaBJcHHE).

Jist mo0oro ruapoanmnapara XapakTepHO HaJMYHUE 3allOpPHO-PETYIUPYIOLIErO
3JIEMEHTa — MOJBMKHOW JeTanu (KjamaHa, 30JI0THHKA, KpaHa), MpH IepeMelIeHUU
KOTOPOM YaCTUYHO WJIM TOJHOCTBIO IEPEKphIBAETCA padoyee MPOXOJHOE CEUEHUE
rUApoanmapara.

2.2. I'mppoanmapatel B cootBercTBUU ¢ ['OCT 17752-81 moppaznensitoTcst Mo
CJIEAYIOIIUM ITPU3HAKAM:

— 10 KOHCTPYKLMHU 3allOPHO-PEryJIMPYIOIIETrO JJIEMEHTa — 30JIOTHUKOBEIE,
KPaHOBBIE U KJIAIAHHBIE;

— IO IPUHIMITY AEUCTBUS — KJIallaHbl U THApOAnnapaThl HEKJIAMAHHOTO JIEVCTBUS;

— TI0 CMOCO0y BHEIIHETO BO3ACHCTBHUS Ha 3allOPHO-PETYIUPYIOMIHA DJIEMEHT —

PETYJINPYEMBIE U HEPETYIIUPYEMBIE;



— 0 XapakTepy OTKPbITUS paboyero MpOXOJHOIO CEUYEHHUS — PEryIUpPYIoLIue U
HaIpaBJISIIOIUE;

— 10 HA3HAYEHUIO — pacCHpeeIUTeNd, JPOCCEIH, KIanaHbl JaBJIeHUs, 0OpaTHbIE
KJIalaHbl, TUAPO3aMKH U T.J.

B 3aBucMMOCTM OT KOHCTPYKIMH 3allOPHO-PETYIHMPYIOLIEr0  3JIEMEHTa
rUipoanmnaparsl ObIBAIOT CIEAYIOMINX TUIIOB (puc. 2.1):

— 30JIOTHUKOBBIC — C TNIOCKUM (@) Y MTUIMHPUYECKHUM (6) 30JI0THUKOM;

— KpaHOBBIE — C IUIOCKUM (8), HWJIMHAPUYECKUM (2), KOHWYECKuM (0) u
chepudeckuM (e) KpaHOM;

— KJIAITaHHbIC — IIIAPUKOBBIC (0/c), KOHMYECKHUE (3), TOPITHEBBIC (11).

PabGouee mpoxogHoe ceueHHWe B 30JOTHUKOBOM Tujpoamnmapare (6) co3maéres
MEK]Ty OCTPBIMU KPOMKaMU IIUJTUHIPUYECKON PACTOUKH KOpIyca 2 U IUINHIPUIECKOTO
nosicka 3oyioTHUKa 1. Ilmomane 3TOro cedyeHus: U3MEHSIETCA NMPU OCEBOM CMEIICHHUH
30JI0THUKA OTHOCHUTEJIBHO KOpITyCa.

B kpanoBoMm rujpoarnmapare (2) pabouee IpoxoAHOE CEYEHUE 00pazyeTcs MEXIy
OCTPHIMM KPOMKAaMH KaHaJIOB Koprmyca 2 W KpaHa 1, Iiomags €ro U3MEHSETCs IpU
MOBOPOTE KpaHa.

B ximananHoMm ruapoanmnapare (o) MNPOXOJHOE CEUCHHE O00pa3yeTcs MExIy
KpOMKaMH Kopryca 2 U KjamaHoM 1, a ero Ijiomaab MEHSIETCS PU OCEBOM CMEIICHHUH
KJIaIaHa.

2.3. KnamanoM Ha3bIBaeTCsl THUIpOAMNIapar, B KOTOPOM CTENEHb OTKPBITHUS
paboyero MPOXOJHOIO CEUYEHUs H3MEHSETCS MOJ BO3JICUCTBHEM IOTOKA >KUJIKOCTH,
npoxojsmed — depe3  ruzapoanmapar.  KnamaH — sSBiSIETCST  aBTOMATHYECKUM
rUApoanmnaparoM, He TpeOYyIIMM BO BpeMs pabOThl KaKOro-In0O0 BHENTHETO
BO3JCHCTBUS HA €r0 3alOPHO-PETYIUPYIOIINI SJIEMEHT.

Krnamanbl B 3aBUCHMOCTH OT BO3JCHCTBUS TOTOKA >KUIKOCTH Ha 3arlopHO-
PETYIUPYIOMUNA DBJIEMEHT OBIBAIOT MPSMOTO W HENPsSMOro JedcTBus. B kiamanax
OpsSIMOTO  JICHCTBHUSL  pa3Mepbl MPOXOJAHOTO CEUCHHMS MEHSIOTCS B Pe3yjbTare
HEMOCPEACTBEHHOTO BO3JCUCTBUSL TOTOKA KUJIKOCTH Ha 3allOPHO-PEryJIUPYIOLINA

DJICEMCHT.



B ruapoanmapatax HEKJIANaHHOTO JAEUCTBUS (paclpeaesuTeNsX, IPOCCemsX)
CTENEHb OTKPBITUS MPOXOAHOTO CEUYEHUSI M3MEHSETCS IpPU TMOMOIIU BHEIIHETO
YIOPABJISIIONIETO BO3JIEHCTBHSI HA UX 3alOPHO-PETYIUPYIOIIUE JIEMEHTBI, Hampumep,
NEpPEMEIICHUEM 30JI0THUKA, PACIPEIETUTENS WM TOBOPOTOM KpaHa BPYUYHYIO U T.1.

Perynupyromue rugpoanmnapaThl yOpaBisiOT MapaMeTpaMH IMOTOKA KUIAKOCTH
(1aBlieHHEM, pacxoJIoOM) W HampaBJIeHHEM IOTOKAa, YaCTUYHO OTKpbIBas padouee
MPOXOJHOE CEUEHWE W W3MEHSS, TaKUM O00pa3oM, MOIIHOCTh IOTOKa. B Takmx
ruapoanmaparax 3anopHO-peryJupyromue d3JIEMEHThl Npu pabdoTe MOTYT 3aHUMAaTh
OeCcUnCIEHHOE MHOYKECTBO TPOMEKYTOUHBIX MTOJIOKEHUH.
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Puc. 2.1. THOBI KOHCTPYKIIHH 3alIOPHO-PETryTHPYIOITHX

3]IEMEHTOB:
a. 06) 307I0THHKOBEIE: 6. 2. 0. €) KPaHOBEIE: JiC. 3. ) KIallaHHBIE

2.4. K perynupyromuM THUAPOANNAPATAM OTHOCITCA PA3JIMYHBIE KJIAMAHBI
JABJICHUS, IPOCCENH, PETYISATOPHI MOTOKA, APOCCETUPYIONINE PACTIPEICTUTENN U T 1.

Hampasnsitomue  ruapoanmnapartbl  YIOPaBIsSOT — MYCKOM, OCTaHOBKOM U
HaIpaBJICHUEM TIOTOKA YXUIAKOCTH IyTEM IOJIHOTO OTKPBITHUS WJIM TOJHOTO 3aKPBITHS
pabouero MpoXoaHOTO CEUCHHUSI, MPAKTUUECKU HE BIUSSA HA MOITHOCTH MoToka. K aTomy
THUITY THAPOANTIAPATOB OTHOCSTCS HAMIPABJISIONINE PACIIPEACIIUTEN, OOpaTHBIC KiIaraHbl,
TUAPO3aMKH U T.II.

B perynmupyembix rugpoanmapaTax CTENeHb OTKPBITUS padO4ero mpo XOJIHOTO
CEUEHHUs WJIM CHJIOBOE BO3JCHCTBHE Ha 3allOPHO-PETYIUPYIOMIHA DIEMEHT MOXHO
U3MEHHUTH B TIpollecce padOThl BO3JIEHCTBUEM HM3BHE C IIEIbIO MOJYYEHUS 3aJaHHOTO
JABJICHUS WU PACcX0/1a JKUJIKOCTH, HAIIPUMED, IyTEM PETYITHMPOBAHUSI CHITBI TIPYKUHBI B
KJIaTraHax.

VYcnoabsie  rpaduyeckue  0o0O3HAYEHWS — THApOANIapaTtoB Ha  CXeMmax
yctanaBiuBaeT ['OCT 2.782-96.

2.5. OCHOBHBIMH TTapaMETPaMU TUIPOAIIIAPATOB SBJISFOTCS YCIOBHBIH mpoxon dy,
HOMUHAJIBHBIC JTABICHUE Pyoy U pacxop Q,., pabouei *KUIAKOCTH, IUIONIAb paboyero

npoxoHoro ceueHus S. [1o 3TuM mapameTpam U BeIOMpAETCs THApOAaInaparypa.



[Ton ycnoBHbiM mpoxomoM Oy MOHWMAeTCss OKPYIIEHHBIA 10 ONIDKaiIero
3HAYEHHUS U3 YCTAHOBJIEHHOTO psiJia IMAMETP Kpyra, oA b KOTOPOro paBHa MIJIOMAI1
XapaKTEpHOI0 MPOXOJHOTIO CEUYEHHUs KaHaja YCTPOMCTBA WIIM IUIOIIAJHA IMPOXOIHOTO
CEUEHUs MPUCOEANHIEMOT0 TPyOOIpPOBOIa.

Pekomenayembie 3HaueHus ycioBHOro mpoxona cornacHo 'OCT 1651680
cinenytomue: 2,5; 3,2; 4; 5;6; 8; 10; 12; 16; 20; 25; 32; 40; 50; 63; 80 MM u ap.

[Ton  xapakTepuUCTHKOW  THApoammapaTta MOHUMAaeTcs  (YyHKIMOHATLHAS
3aBUCHUMOCTb MEXIY ONpPENEIEHHBIMA NapamerpaMu. Tak, OCHOBHOM TMAPABINYECKON
XapaKTePUCTUKOW IPOCCENs SIBISETCS 3aBUCHMOCTh pacxojaa padouel >KMJIKOCTH OT
nepenajaa JaBJICHUs.

2.6. I'uppaBnuyeckuM pacripeaenuresaemM (TuapopacrpeaenuTereM) Ha3bIBaeTcs
rujpoanmnapar, TMpeJHa3HAYEHHbIH ISl  YIPaBJICHUS IyCKOM, OCTaHOBKOW W
HaIpaBJICHUEM JIBHXKEHUS IOTOKAa >KUJIKOCTA B JBYX WA Oojee TUAPOIMHHUSIX B
3aBUCHMOCTH OT HAJIMYUS BHEUTHETO YIIPABIISIOUIETO BO3ACHCTBHUS.

VYhpaBiaeHue JBUKEHHEM TOTOKA SKUAKOCTH OCYHIECTBISIETCA C  LEJbIO
oOecrieueHus BKJIIOUCHHUS, PEeBEpca W OCTAHOBKH rujapoaBurateneil. OCHOBHBIMU
KOHCTPYKTUBHBIMHU 3JIEMEHTAMU THUAPOPACIIPEACTUTENCH SABISIOTCS KOPIYC U 3alOPHO-
PETYJIMPYIOLINAN 3JIEMEHT.

I'mapopacnpenenuTeny noapa3AeisitoTCs Mo CIAEAYIOIUM MPU3HAKaM:

— 10 KOHCTPYKLMH 3alOPHO-PETYJIHMPYIOUIEr0 3JIEMEHTa — 30JIOTHUKOBBIE,
KPaHOBbIE, KJIallaHHBIE;

— MO 4YHUCIY BHEIIHUX THAPOJIUHUN, TOTOK B KOTOPBIX YyIpPaBJIsSETCS
pacrpenenuTeneM, — IByX-, TPEX- , YETBIPEXITMHENHBIE U T.]1.;

— 1o 4uchny (UKCUPOBAHHBIX WU XapaKTEPHBIX TO3MUIMH  3alOpHO-
PETYIUPYIOLIErO 3JEMEHTA — IBYX- , TPEXMTO3ULIUOHHBIE U T.I1.;

— TO BHWAY YHOPABICHUS — PACOPENEIUTENN C PYYHbIM, MEXAHUYECKHM,
MEKTPUYECKUM,  THAPABIUYECKAM, IMHEBMATHYECKUM U  KOMOMHHPOBAHHBIM:
ANEKTPOTUAPABIMYECCKUM, THEBMOTHAPABIMYCCKUM U IPYTUM yIPaBICHUEM;

— MO Ccmoco0y OTKPBITUS TPOXOJHOTO CEUEHHUS — HaNpaBIsAOMNUEe U

JPOCCENUPYIOIIHE.



Ha puc. 2.2. nokazaHa KOHCTPYKTHUBHAsl CXEMa PacCHpeeIUTENs 30JI0THUKOBOTO
tuna. B xopnyc | pacnpenenuTens BCTaBleH HUJIMHAPUYECKUI 30JJO0THUK 2. 30J0THUK
UMEET TPU UMWIMHJIPUUYECKUX MOSICKA C OCTPBIMU KPOMKaMH, @ B KOPILYCE BBIIIOJHEHBI

ITh TUIMHAPUICCKUX PACTOYCK.
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Puc. 2.2 CxeMa 20I0THHKOEOTD PacTpeIe/HTes:
1 — xoprye; 2 — TETHHIPHYIECKHH 20T0THHE

[Ipu mosiokeHUu 30JI0THUKA B MUCXOJHOM mo3uiuu (cM. puc. 2.2, a) HamopHas,
CJIMBHASI U UCTIOJIHUTENIbHBIE TUIPOJIMHUU TIEPEKPHITHI.

[Tpu mepeMenieHnH 30JI0THUKA W3 UCXOJHOW MO3UIMH BIPaBoO (CM. puc. 2.2, 0)
HAIlOpHAsl TUAPOJIMHUS COEIUHAETCS C IOPIIHEBOM IOJIOCTBIO A THAPOLWIMHIApPA U
nopuIeHb nepemMeniaercs Bipaso. [Ipu 3Tom paboyast )KUIKOCTh U3 IITOKOBOM MOJIOCTH
b rumponmnuHApa BEITECHAETCS B CIIMBHYIO THIPOJIMHUIO.

[Ipu nepemenieHUN 30J0THUKA U3 UCXOJHOW MO3UIMH BIEBO padboydast KUAKOCTb
13 HAIIOPHOM TMIPOJIMHUM MTOCTYNAET B IITOKOBYIO MOJIOCTh b, a M3 MOPIIHEBOM NOJIOCTH
A BBITECHSIETCA B CJIMBHYIO TUAPOIUMHUIO.

BHemHss pacxojHas XapaKTEpPUCTHKAa THIPOPACHPENEIUTENS  ONpPEACIIIeT
3aBUCUMOCThH pacxojia pabodeit sxuakoctu Q OT mepeMeIieHrs 30J0THHKA X.

2.7. Pa3Mepsl 30JI0THUKA OMPEAEISIOTCS B OCHOBHOM PAacxoJIoM M JIONyCTUMOM
CKOPOCTBIO TEYEHUS KUJIKOCTH B €T0 KaHanaxX, KOTOpas, B CBOIO OYEPEb, 3aBUCHUT OT
Ha3HAYCHHUs 30JIOTHUKA, pabouero naBiieHHs B ruapocucteme. [IpoxoaHble KaHabl
30JI0THUKA BBIOMPAIOTCS C y4E€TOM oOecnedeHus TpedyeMoro pacxoaa KUIAKOCTH TPH

JOITyCTUMOM CONIPOTHUBJIEHUU €€ ITOTOKY.



Pa3MepI>1 MUIMHAPHUYCCKHUX 30JIOTHUKOB C KOJBLCBBIMU ITPOTOYKAMHU B KOPITYCC

HaxoaAT U3 COOTHOIICHUA

S=rz-d.-x=2, (2.1)
L

rae S — miomans pabouero MpOXOIHOrO CEYEHHs, M2,

d1 — IMaMeTp 30JI0THUKA, M (CM. puc. 2.2);

X — CMEIIIeHNE 30JI0THUKA (BEJIMUMHA OTKPBITHS IIENH), M, X<t, 31ech t — mupuHa
ATMHAPUYECKON paCTOYKA KOPITyca 30JI0THUKA;

Q — pacxo KUIKOCTH, M/c;

U — CKOpPOCTh pabodeil >KHIKOCTH B KaHAlIAaX PaCIpEeACIIUTENs, MPUHUMACTCS
paBnoit 10...15 m/c.

Juametp d2 HICHKKA 30J0THHKA (CM. puC.2.2) NOJDKEH OBITh TaKUM, 4YTOOBI
o0ecrnieunBagoch TpeOyeMoe MPOXOIHOE CEYEHUE U3 YCIIOBUS

.
4

I'mapaBnnyeckast XxapaKTEpUCTUKA 30JI0THUKA ONIPEAEISAETCS €r0 THAPABINYECKUM

(df —d})>7-d,-t (2.2)

COMPOTHUBJICHUEM TI0 (hopMmyJie

2

Ap=§-§-vz=<§-§- % , (2.3)

rae Ap — ToTEepU AaBieHus, lla, Ap =P, — P,, 3necy P, — naBiieHHE HaA BXOJC B
TUAPOPACIIPENEINUTEND, [), — JaBICHKUE HA BBIXOJE;

& — koo uuEeHT MecTHOro compotusienus (E= 2.4 Ui THAPABINYECKUX
30JIOTHHKOB);

0 — IUNIOTHOCTB KMAKOCTH, KI/M>.

L — cKOPOCTb paboUeil JKUAKOCTH B KaHanax ruapopacnpenemuresst, m/c, V=Q /S

C yuérom dopmyn (2.1) u (2.3) MOXKHO TOJIYYUTHh BBIpAXKEHUE MJIA pacxoja

paboueit KUAKOCTH Yepe3 30JJ0THUKOBBIA pacipenenuTeb:

(2.4)




Tae 4 = % — ko durreHt pacxonaa ruapopacnpeaenurens, (¢« = 0,50...0,71).

3. IllopsinoK BbINOJIHEHHUS PA0OTHI

3.1. O3HakOMHUTBCSI C Ha3HauY€HHEM, Kaccu(ukanuend THUIPOANNAPATOB,
OCHOBHBIMH TTapaMeTpaMH, TEPMUHAMU U OTIPEICICHUSIMHU.

3.2. HWcnonb3ys nuTepaTypy, OOOpPYJOBAaHHE, CXEMbl H3yYHUTh YCTPOWCTBO W
NPUHITUI ACUCTBUS CIEIYIOUIUX THIPOAIapaToB:

a) TUIPOPACTIPEACIIUTEIS,

0) MpeaoXpaHUTEIBHOIO KJIAMAHA,

B) 00paTHOTO KJIalaHa;

I') TUAPO3AMKA.

3.3. IIpousBecTH pacyeT napameTpoB rUAPOPACIIPENETUTENS:

— TUTOMIAAM PaboUYero MPOXOAHOTO CCUSHUS S,

— OCEBOI'0 CMEIICHHUS 30JIOTHUKA X (BeJ'II/ILII/IHBI OTKPBITHS KOJIBLIEBOU I11EJIN).

4. Pacyer mjiomaamn padovero NpoXoJaHoro cevdeHusi ruapopacnpenaeanTeis
ITo dopmyne (2.1) paccuntaem IUIOmAab PabOYEro IPOXOJHOTO CEUCHUS S

ruapopacnpenenuTens. Pe3ynpraTel pacyeToB 3aHOCUM B TaoI. 2.1.

Bapuanr b
[Tapametpsl
Pacxon xugkoctu Q, AMS/MHH 100
CKOpOCTb KUAKOCTH D
01 10
02 11
03 12
04 13
5 14
06 15
[Tommans S, M?
S1, M 0,00017
Sz, M 0,00015
Sz, M 0,00014
S4, M 0,00013
Ss, M? 0,00012
Se, M2 0,00011




[To mamueiM Tabm. 2.1 moctpoum rpaduueckue 3aBucumoctu S=f(U) mns
TUAPOPACTPEAETUTEIS.
0.00018
0.00016

0.00014 S=11o)

0.00012

M2

£ 0.00010

0,00008

Ll omyam

0.00006
0.00004
0.00002

0.00000
9 10 11 12 13 14 15 16

CropocTs #HHAKOCTH, M/C

5. Pacuer BeJIUYMHBI 0CEeBOI0 CMeleHHs 30JI0THHKA
rupopacnpeaeanTes

N3 popmyner (2.1) onpenensieM BETUYWHY OCEBOIO CMEMICHUS 30JI0THHKA X,
3Has IJIONIah pab0oUYero MPOXoHOTO CEUCHUS S THAPOPACTIPEICTUTENS U JUAMETP
30/10THHKA (1.

Pesynbrarhl pacueToB 3aHOCHM B TaOI. 2.2.

Tabauma 2.2
Pacxon xuakoctu Q, AMS/MUH
[Tnomans S, M2 0,00017 0,00015 0,00014 0,00013 0,00012 ’ 0,00011
Huamertp
30J0THHKA 01, MM 3HaYeHUE 0CEBOT0 CMEIICHUS 30JI0THHUKA X, MM:
12 4,5 4,0 3,7 3,5 3,2 2,9
16 3,4 3,0 2,8 2,6 2,4 2,2
20 2,7 2,4 2,2 2,1 19 18
25 2,2 19 18 1,7 15 14
32 1,7 15 14 1,3 1,2 11
40 1,4 1,2 11 1,0 1,0 0,9
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IIpakTHueckas padbora Ne 3
COCTABJIEHUE NPUHITUIINAJIBHOM

T'UJAPABJIUYECKON CXEMbI OFbEMHOI'O THAPOIIPUBO/IA

1.3agaum padoTbl

1.1. O3HaKOMHUTBCSI C OCHOBHBIMHU YCJIOBHBIMU Tpa)UIeCKUMHU 0003HAUYCHUSIMU
3JIEMEHTOB 0OBEMHOI'O THPOIIPUBOIA.

1.1. O3HaKOMUTBCS C THUIOBBIMU THIPABIMYECKUMU CXEMaMH OOBEMHOTO
THJIPOIIPUBOJIA U UX pabOTOIl.

1.3. [locTpouTh TUAPABINYECKYIO CXEMY O0BEMHOTO THUAPOMPHUBO/A M0 33TaAHUIO
IPENoIaBaTEeIs.

2. KpaTkue TeopeTH4YecKue CBeICHUS

2.1.  OObeMHBIM THAPONPHBOJIOM HA3bIBAIOT COBOKYIHOCTb YCTPOWCTB,
IIPEIHA3HAYECHHBIX JUUIS IPUBEACHUS B ABUKECHUE UCTIOJHUTEIBHBIX MEXaHU3MOB MallluH
C MIOMOILIBIO pabodell KUAKOCTU MOJT JABJICHUEM.

B coctaB 00bEMHOro THAPONPUBOJA BXOIAT CJEAYIOIIME YCTPOMCTBA:
TMAPOJBUIATENM, HACcOChl C  NPUBOMSIIIMMM  JIBUTaTeIsIMH, THApOANmnaparsl,
KOHJUIIMOHEPHI paboueil )KUIKOCTH, TMIAPOEMKOCTH U THAPOIHHHH.

Kaxmoe w©3 BXOAAIIMX B COCTaB THUJPONPUBOJA YCTPOWCTB BBINOJHSET
ornpesieieHHbIe (DYHKIIUH.

Hacocbl mpeoOpa3yloT MEXaHMUYECKYH) DJHEPTrUi0 MPUBOJIHBIX (TEIUIOBBIX,
IIEKTPUYECKUX U Jp.) ABUTATENIEH B SHEPTHIO IOTOKA KUJIKOCTH.

OO0bemHBIE TUApPOABUTATENN (THIPOLMIMHAPHI, THIPOMOTOPHl M MOBOPOTHHIE
TUAPOJIBUTATEINN ) MPEOOPa3yIOT SHEPTUIO OTOKA padove KUAKOCTH B MEXaHUYECKYIO
HHEPIrHUI0 BBIXO/IHBIX 3BE€HbEB (MCIOJIHUTEIBHBIX MEXaHU3MOB) ITPUBO/IA.

I'uppoanmapatrsl (KJamaHbl, IPOCCENH, PacHpenesuTeNn) MpeIHa3HAYeHbl s
yIpaBjeHUs OTOKOM paboden HKUAKOCTH.

Konmutmonepsl  pabouelt  KUIKOCTH  00ECTHEUMBAIOT  MOJAJCpXKAHUE  €¢
HEOOXOIMMBIX KaUYeCTBEHHbIX MoKa3arened u coctosHus. K HuM oTHocsSTCS (QUIBTPHI,
TEII000MEHHUKHU (OXJIaIUTENN U HarpeBaTelln ), BIaroOTACIUTENH U TIp.

I'unpoemkocTy (TuapoOaKku, TUAPOAKKYMYIATOPBI) CHYyKaT sl XpaHEHHUS

paboueit KUAKOCTH, KOTOPasi UCIIOJB3YETCS B MPOIECCE pabOThl THAPOIPUBO/IA.



['maponuHuM npeaHa3HaueHbl sl IBUKEHUS pabouel KMJIKOCTH WIN Nepesadyu
JABJIEHUS OT OJIHOT'O YCTPOKCTBA TMAPONPUBOAA K IPYrOMY MJIM BHYTPH YCTPOMCTBA OT
OJIHOM MOJI0CTH (KaMephl) K Apyroil. Pa3nmuyaroT ruIpoaMHUK BCaChIBAIOIINE, HAIOPHBIE,
CIIMBHBIEC, HCIOJHUTENbHBIEC, IPEHAXHbIC, YIpaBICHUS M KaHaibl. KOHCTPYKTHUBHO
TUAPOJIMHUY MPEACTABISAIOT COO0M TPYOBl, pyKaBa, KaHAJIbl U COEAUHEHUS.

[IpyHuun nefcTBUsS OOBEMHOrO THUIAPONPHBOJA OCHOBAH Ha IPaKTUYECKOU
HEC)KMMAEMOCTH pabodeil KUAKOCTU (BBICOKOM MOJyJEe OOBEMHOIO cxkatus paboueit
AKHUJIKOCTH), UCIIOJIb30BaHNU 3aKkoHa [lackansa u ypaBHeHMs] bepHyM, yUUTHIBAIOIIETO
TEUEHUE pealbHOM JKUAKOCTH B ruapocucreme. llpuuem mia  OoJbIIMHCTBA
NPaKTUYECKUX MH)KEHEPHBIX PacdyeToB B ypaBHEHHHM bepHymim MOXHO mpeHeOperarb
Ir€OMETPUYECKUM U CKOPOCTHBIM HAIlOpaMH BBUY UX MaJOCTH.

2.2. Tlo xapakrepy JABWKEHHMS BBIXOJHOIO 3BEHA pA3IUYAOT CIEAYIOIINE
T'MIPOIPHUBO/IBL: IOCTYIIATENBHOT0, BPAIATENBHOTO, [IOBOPOTHOTO ABUKEHUS.

B ruaponpuBoge MOCTynaTreabHOTO JBUXKEHUS OOBEMHBIM THAPOJIBUraTENIEM
ABJIAETCS] TUIPOLIMIIMHIP, B THIPONIPUBOIE BPAIIATEIBHOTO IBH)KEHUSI — TUAPOMOTOP, B
THIPOIPUBO/IE TOBOPOTHOTO JIBU>KEHHSI — TIOBOPOTHBIN TMIAPOJBUTATENb.

I'upponpuBo OONBIIMHCTBA MAIlllMH Yalle BCErO SABISIETCS KOMOMHHUPOBAHHBIM,
T.€. OJAHHU BBIXOJIHbIE 3BEHbS COBEPILAIOT MOCTYNATEIbHOE IBHKEHUE, a APyrue —
BpallaTeIbHOE WK IIOBOPOTHOE.

2.3. TIo BO3MOXHOCTH PEryJIUPOBaHUS 0ObEMHBIE THIPONPUBOBI TIOIPAAEISIIOT
Ha PETyJINPYyEMBbIE U HEPETYIUPYEMBIE.

PerynupyembIM Ha3bIBalOT THAPONPUBOJ, B KOTOPOM CKOPOCTb JBUYKEHUS
BBIXOJTHOTO 3B€HA (peryJMpyeMblid mapaMeTp) THAPOABUTATENST MOXKET U3MEHSITHCS 0
33JIaHHOMY 3aKOHY WJIM >KEJIaHHIO ONEeparopa. OTH THAPONPUBOJBI JIONOJHUTEIBHO
MOJPA3JEISAIOT: MO KOHCTPYKLUHU PEryJIUPYIOLIEro YCTPOWCTBA — ¢ OOBEMHBIM HWIIU
JIPOCCEIBHBIM PETYJIUPOBAHUEM.

B ruzgponprBogax C APOCCENbHBIM PETYJIUPOBAHUEM CKOPOCTh JBUXKE- HHUS
BBIXOJJHOTO 3B€HA TUJPOJBUTATENS] H3MEHSETCS C TMOMOILIBIO  PEryIUpPYIOIIUX
THApOANnmapaToB (Ipocceneil), a B THAPONPUBOJAX C OOBEMHBIM (MAITHHHBIM)

PETyJIMPOBAHUEM — C IOMOILBIO PETYIUPYEMBIX TUAPOMAIIIVH.



2.4. Tlo BuIy TUPKYJIALUU padodeil >KUIKOCTH Ppa3idyaloT THUIPOIPHUBOABI C
3aMKHYTOM U Pa30MKHYTOH LUPKYISIIHENH paboden KUIAKOCTH.

B rumgpomnpuBoge ¢ 3aMKHYTOW LUPKyJIsiued paboyas KUAKOCTH OT
TUAPOJIBUTATEIS IOCTYIIAET HEMOCPEICTBEHHO BO BCACHIBAIOIYIO TUAPOJIMHHAIO HACOCA.

B ruzaponpuBojie € pPa3oOMKHYTOM ULMPKYJSIUEd padoyas JKHUIKOCTh OT
TUAPOJIBUTATENS TOCTYIAET B THAPOOAK.

2.5. Jlnsg ruAaponlpHBONOB IPUMEHSIIOT TPU THINA CXEM: CTPYKTYpPHBIE,
MPUHLHNHAIBHBIE U CXEMBbI COCTUHECHUIA.

CxeMo#l Ha3bIBAIOT KOHCTPYKTOPCKUN JTOKYMEHT, HA KOTOPOM ITOKa3aHbl B BUJIE
YCIIOBHBIX M300pakeHUI Wi 0003HAYEHUI COCTABHBIE YACTH M3IENHS U CBSI3U MEXIY
HUMH.

Ha cxemax nelcTBUTENBHOE NPOCTPAHCTBEHHOE PACIOJIOKEHHE COCTABHBIX
yacTel u3enusi OObIYHO HE YUUTHIBAIOT WIIM YUUTHIBAIOT IPUOIHKEHHO.

['padnyeckue 0003HAUECHUS 3JEMEHTOB Ha CXEME CIIEyeT pacrojaraTb TaKUM
o0pa3oM, 4TOObI TUHUU CBA3U ObLIIM HAMMEHBUIEH JJIMHBI, a TAK)KE YUCIIO UX U3JIOMOB H
B3aMMHBIX [lepeceueHuil ObU10 MUHMMaNIbHBIM. Ha mosie cxembl 1omycKkaeTcst moMeIaTh
cnequuKanuy, pa3iMyHble TEXHUYECKUME JaHHbIe, HaOpuMep, TEXHHUUYECKHUE
TpeOOBaHMsl, TAOIUIBI, JUATPAMMBI U T.II.

CrpyKTypHas cxema OoInpeJeisieT OCHOBHbIE (DYHKIIMOHAIbHbBIE YaCTH U3AENHs, UX
Ha3HAYEHUE U B3aUMOCBsI3H. OyHKIHMOHAIBHBIE YACTH U3EIHS Ha CXEME N300paKatoT B
BUJIC€ MNPAMOYTOJIbHUKOB, a JIMHUM CBSI3M —CIUIOLIHBIMM OCHOBHBIMH JIMHUSIMU.
HanMeHoBaHus Kaxa01 (PyHKIIMOHAIBHON YaCTH YKa3bIBAIOTCSA HA CXEME.

[IprHIMNIMaTBHAA TUAPABINYECKAS CXEMA OTIPEEIISET ITOTHBIN COCTAB AJIEMEHTOB
¥ CBsI3el MEXKIY HUMU U JJAaeT JeTalbHOE PECTaBICHNUE O MPUHIUIAX paboThl U3AETUSI.
DJIEeMEHThl U YCTPOWCTBA Ha CXEME H300pa)»kal0T B HMCXOJHOM IIOJOKEHUU B BUE
YCIIOBHBIX CTaHJIapTHBIX Tpaduueckux o6o3HaueHu, yctaHoBieHHbIX ' OCTamu.

Kaxnaplii 3eMeHT (Wiau yCTPOMCTBO) HA THAPABIMYECKON CXEeME JOJIKEH UMETh
OYKBEHHO-IIM(POBOE TMO3UIUMOHHOE O00O03HAYEHHE, COCTOosIee U3 OYKBEHHOIO
o0o3HaueHus (POMUCHBIE OYKBBI pycandaBuTa) U MOPAIKOBOIO HOMEpa (HauWHas C
€UHUIIBI, B TIPE/iesIaxX TPYIIIbI AJIEMEHTOB WU YCTPOHCTB), Hanpumep, P1, P2, P3, KII1,

KII2 u 1.1. ('OCT 2.704-76). IlopsiakoBble HOMEpa d3JEMEHTaM IPUCBAMBAIOTCS B



COOTBETCTBHM C IOCIEAOBATEIbHOCTBI0 UX PACIIOJIOKEHUS Ha CXEME CBEpPXY BHHU3 U
cieBa HampaBo. Eciii Ha cxeme uMeeTcs TOJIbKO OAMH 3JIEMEHT, TO MOPSAAKOBBII HOMED
JIOITyCKAETCsl HE CTABUTb.

[IpyHuunuanbHas THAPABIMYECKas CXEMa CIY)KUT OCHOBOM 1Jisi pacuera
TUAPONPHUBO/IA, pa3pabOTKU CXEM COEIMHEHUI, U3yYEHUS IPUHLIUINIA JEHCTBUS MAIIHHBbI.

Cxemolt coeauHeHUM (MOHTa)XHOM) HA3bIBAIOT CXEMY, I[1OKA3bIBAIOIIYIO
COEJIMHEHHUE COCTAaBHBIX YaCTEH M3JENUs U ONPEAEISIONYI0 TPYOOnpOBObl, KOTOPBIMH
00€eCIeunBalOTCS 3TH COCIUMHEHUsS, a TaKXKe MeCTa UX MPUCOCAUHEHHUS. DIIEMEHTHI U
yCTpoiicTBa Ha cxeme (Tocie pacuera W BbIOOpa CTaHIAPTHOTO THAPOOOOPYTOBAHMUS)
M300pakaroT B BUJIE YIPOIICHHBIX BHEIIHUX ouepTaHuil. JlomyckaeTcst n300paxarh ux B
BH/JIE IPSIMOYTOJIBHUKOB.

2.6. Ilpu cocTtaBieHUM NPUHIMIHATBLHON THAPABINYECKON CXEMbl HEOOXOIUMO
YYUTHIBaTh MHOTHE (DaKTOphI: HA3HAYEHUE THAPONPHUBOJIA HAa MaIIWHE (ISl TMPUBOJA
paboyero  oOOpyIOBaHMS  WJIM  BBINOJIHEHHS  BCIIOMOTATENbHBIX  ONEpaLui,
YCTaHOBOYHBIX IBM)KEHUI ); YpOBEHB aBiieHUs B rupocucteme: Hu3kui (10...16 Mlla),
cpennuii (16...25 MIla), Boicokuii (25...42 Mlla); ycnoBusi (GyHKIIHMOHUPOBAHUS
TUAPONPUBO/IA; HAJIEHKHOCTD U JIP.

B ruaponpuBomax TpakTOpoB, OYyJIbJ03€pPOB, CKPENEPOB, PBHIXIUTENCH U T.IN
OOBIYHO TIPUMEHSIOTCS 1IECTEPEHHBIE HACOCHI C HOMUHANBHBIM naBienueM 10, 16 MIla.
B ruaponpuBoiax 3KkCKaBaTOPOB, OTPY3UUKOB, ABTOKPAHOB UCTIOIb3YIOTCS aKCHAIbHO-
MOPIIHEBBIE HACOCHI C HOMUHANBHBIM AaBieHueM 10, 20, 25 u 32 MI]a.

IIpu cocTaBieHUM THAPABIMYECKON CXEMbl KaKOW-TMOO MallMHbl HEOOXOAMMO
UCIIOJI30BaTh  OMBIT  pa3pabOTKM M JKCIUIyaTalldd  AHAJOTMYHBIX  MAalluH.
BHUMUctporinopmamm, BHM3eMmann coBMECTHO C 3aBOAaMHU-W3TOTOBHTEIISIMU OBLIH
pa3paboTaHbl TUIOBBIE THIPABIUYECKUE CXEMbl CTPOUTEIBHBIX U JOPOKHBIX MAlIWH.
[IppuMeHeHne THUIIOBBIX CXEM IOBBIIIAET KAYECTBO NPOEKTHUPOBAHUS THIPOIPUBOJOB,
CHIKaeT HOMEHKJIaTypy MPUMEHSIEMOro 000pyA0BaHUs, YIIPOIAET MPOU3BOICTBO.

IIpu cocraBineHnH ruIpaBINYECKON CXEMBI CTPEMSATCS BBIIIOJIHUTDH €€ IIPOCTOH, C
MUHUMAJBbHBIM KOJIMYECTBOM D3JIEMEHTOB, HEOOXOAUMBIX [UIsl (HYHKIMOHUPOBAHUS

TUAPOIPUBOJIA U 00ECTICYMBAIOIIUX 3aJJaHHYIO0 HA/IE)KHOCTh.



B GonbImmHCTBE CilydacB BBIOMPAIOTCS THIPABINYCCKHAE CXEMBI C Pa30MKHYTOM
MUPKYJISIUEH paboueld KUAKOCTH, KOT/Ia XKUIAKOCTh OT THIPOJIBUTATENS TOCTYIAET B
ruapoOax.

PexomenmyeTcss IpUMEHSTh pa3TPyKEHHYIO CXEMY THAPOIPUBOAA, T.€. CO CIIMBOM
paboueit )KUIKOCTH B THAPOOAK MO MaJIbIM JaBICHUEM MPU HEUTPATHLHOM TOJIOKCHUHT
3aIMOPHO-PETYIUPYIOMINUX 3JIEMEHTOB (30JI0THUKOB) THAPOPACTIPEACTUTEIICH.

2.7. IlyTu COBEpIICHCTBOBAHUS TPATUITMOHHBIX THAPABIMUECKIX CUCTEM CBSI3aHBI
C YMCHBIIICHHEM THIPABIMYCCKUX IIOTEPh JABJICHHS B TpPyOOINpoBOmax (3a cYET
COKpAIICHUS JUTMHBI TPYOOMPOBOAOB MEXIYy HAcOCaMH, THAPOPACTIPEIACTUTEIIIMA H
TUAPOABUTATEIISIMU,  COKPAIICHHWS  KOJIMYECTBA  COCIWHCHHA  TPyOOIPOBOJOB,
NpUMEHEHHUsST (JIAHIEBBIX COCAMHEHWM W PYKAaBOB BBICOKOTO JIABJICHHUS C THYTOM
apMaTypou | Jp.); C TOBBIMICHUEM HAJEKHOCTH U OC30MACHOCTH 3a CUET NMPUMEHEHUS
BCTPOSHHBIX KOMOWHHMPOBAHHBIX MPEIOXPAHUTEIBHBIX M TOJIMUTOYHBIX KJIAIaHOB,
YCTPOMCTB  OTPAaHMYCHHUS  CKOPOCTH  HApacTaHUs  JIaBJICHHUS,  BTOPHUYHBIX

MNpCA0OXPaHUTCIIbHBIX KJIAIIaHOB, HpI/I(l)J'IaHHOBaHHBIX K THAPOABUTATCIIAM U IP.



4. CocraBjieHHe TNPUHUMNHAJIBHON THAPABJIUYECKOH CXeMbl 00bEMHOIO
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CxeMa 00beMHOTO THAPOMPUBO/IA MOCTYMATEILHOTO JBUKEHUS C PA30MKHYTOM

LHUPKYJISIUEN paboydeid )KUJKOCTH U CEKIMOHHBIM pacIpeiesIuTeIeM



CxeMa 00b€MHOI0 THAPONPHUBO/Ia BPAIATEIBHOIO IBUKEHUS C 3aMKHYTOM
LUPKYJSUE pabodel )KUAKOCTH U 0OBEMHBIM PETYIUPOBAHUEM

(perynupyemblii HacoC)
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