INPAKTUYECKHUE PABOTDI




HOMEP BAPUAHTA BbIBUPAEM 110
HOCJIEAHEN HUPPE 3AYETHOU KHUKKHA

IIpakTn4yeckas padora Ne 1

OBBEMHBLIE T M IPOMAIINHBI 1 UX
KOHCTPYKTHUBHBIE ITAPAMETPbI

1. 3apayu padoThI

1.1. O3HaKOMHTBCSI C KOHCTPYKIUSIMU, TPUHIIMIIOM JCUCTBUA W
OCHOBHBIMH XapaKTEPUCTUKAMU OOBEMHBIX THIPOMAIIIHH.
1.2. Onpenenuth OCHOBHBIC TTapaMeTPhl 00bEMHBIX THAPOMAIIIHH.

2. KpaTkue Teopernueckne cBe1eHUs

2.1. TmapaBmuyeckodl MammHOW  (TUAPOMAIIMHOW)  Ha3bIBACTCSA
MallnHa, NMpeAHa3HaueHHas ISl MPeoOpa3oBaHUsl MEXAaHUUYECKON IHEPTUU
B DHEPrUI0 ABWXKYIICHCS KUIKOCTH WM HaoOopoT. B 3aBucumMoctu ot
BUJa MpeoOpa3oBaHUsl SHEPIHM THAPOMAIIMHBI JIETATCS HAa HACOCHl U
TUAPOJIBUTATENH.

Hacoc — 310 ruapomMaiiiviHa aJjisi CO3/IaHus TOTOKa paboveil *KUJKOCTU
nyTeM MpeoO0pa3oBaHUsl MEXAHUYECKON PHEPrUU B SHEPIUIO JIBHKYIICHUCS
AKUJKOCTH.

['unponBuratenu ciayxar Juisi npeoOpa3oBaHUs DJHEPrUU IMOTOKA
paboueil KHAKOCTU B MEXAHUYECKYI0 SHEPIHI0 BBIXOAHOTO 3BEHA
TUAPOMAIINHBI.

B oObemMHOM Hacoce IKHAKOCTh TEPEMENIAETCS  BCIIEJICTBUE
BBITECHEHUS €€ U3 PabOYuX KaMep BBITECHUTEIISIMHU.

2.2. Tlog paGoueii kamMepoii 0ObEMHON THIPOMAIIWHBI TTOHUMAETCS
IPOCTPAHCTBO BHYTpU MaIlI1HBI, OTpaHUYEHHOE pabounmu
MOBEPXHOCTSIMU PAOOUMX 3JIEMEHTOB, MEPUOJANYECKU H3MEHSIONIEE CBOMU
o0beM U TIOMEPEMEHHO COOOIIAloleecss C BXOJOM M BBIXOJIOM
TUIPOMAIIMHBI.

OObemMHas TUAPOMAIIIMHA MOXKET UMETh OJIHY WJIM HECKOJIBKO pabodmnx
KaMep, KOTOpble OO0pa3yloTCcsi pa3juYyHbIMU 3JIEMEHTaMH, HalpuMep,
napaMi MOpIIEHb - IWIUHJIP, BIaJWHA MIECTEPHU - 3y0 MIECTEPHU U T.II.

[lon BbITeCHHTEJSIMM TIOHMMAeTcs pabouuid oOpraH Hacoca,
HEMOCPEACTBEHHO BCACBHIBAIOIINI U BBITECHSIOUIUHN KUIKOCTh U3 pabouux



kamep. Tunu4HbIE BBITECHUTENTW - TMOPIICHb, IUIYHXEp, I[IECTEPHS,
TJIAaCTUHA U JIP.

2.3. O0OBbeMHbIE THIPOMAIITMHBI XapaKTEPU3YIOTCS PSAI0M TapaMeTpoB,
OCHOBHBIMH 13 KOTOPBIX SBJISIOTCS: padounii o0beM (, mogada (pacxon) Q,
nasiieHue P, momHocTh N, yactora Bpaiienus Baia N, monHsid KT/ 7.

Tepmun "momaua" BBeAeH Il HAcOCOB, TepMUH 'pacxona" — mis
TUIPOBUTATEIICH.

OO0BEMHYIO TEOPETUYECKYIO M10J]a4y Hacoca ONPENEIIIOT o popMyie:

Q, =qn, 5 (1.1)
rae Q. — TeOpeTHYecKas Mmojada Hacoca, M /c; ( — pabounit oObeM

00

Hacoca, M° (M>/00); N - yacToTa B 1 (6
) ; N— paleHus Bajia Hacoca, C

C

HCﬁCTBHTCHBHaﬂ ImoJavda HaCocCa OIPCACIIACTCA BIPAKCHUCM!

Qﬂ = QTno6 J (1-2)

rIe QH — JelicTBUTENbHAS IMoja4a Hacoca, M/c; N, — OOBEMHBIN

KII/I macoca.

Paznuuaror mosie3Hyr0 (BBIXOJHYIO) W TOTpeOisieMyro (BXOIHYIO)
MOIITHOCTH THApOMAamWHEL. [lojie3Hass MOIMHOCTH Hacoca IPeACTaBIsSCT
co0oM 3HEpPruto, KOTopask COOOIIAETCS >KUJIKOCTH B €IMHHUILY BPEMEHH U
oTIpeIeNIIeTCS IapaMeTpaMH IOTOKa pabovel KUIKOCTH:

NHH = ApHQH ! (13)
rae NHH — I10JIe3HAas1 MOIITHOCTh Hacoca, BT; Ap, — Hepenaj NaBlIeHus

Ha Hacoce, Ila, AP, =P,,. — P, 31ECH P.x — JaBJICHHE HA BBIXOJIE U3
Hacoca, pBX — JaBJICHHUEC HAa BXOA€ B HACOC; QH — [ojJlaya Hacoca, M /c.

2.4. IMonnsenii KIIJI ruapoManiuHbl yYUTHIBAET BCE MOTEPH MOITHOCTH,
KOTOpbIE BO3HUKAIOT B THAPOMAIIMHE MPHU ABMKEHUHM paO0Ovel >KUJIKOCTH.
CylecTByIOT TpU BHJAA TAKUX NOTEPh: THAPABIMYECKUE, MEXAHUYECKUE H
O0OBEMHBIE.

['mppaBiryeckue nMoTepu Ha NPEOJOJICHUE MTyTEBBIX U TUAPABIMYECKUX
CONPOTUBJICHUN  KaHAJIOB, OKOH  THAPOMAIIWH  YYHUTHIBAKOTCS

rugpasindeckum KIIJ] n, -



MexaHndeckre NOTEPHU, BO3ZHUKAIOIIME B PE3yJbTAaTE JCHUCTBUS CHUJI
TPEHUS B TOJABUKHBIX 3BEHBSAX TUJPOMAIINHBI (B TMOJIIMITHUKAX,
mapHupax, MEXAy MOPIIHSAMU M CTEHKAaMH THIPOIMIMHAPOB U T.I.),
y4uThIBatoTCs MexannyeckuM KIIJT n .

OObeMHbIE TIOTEPH, CBS3aHHBIE C YTEUKAMM, TIEPETEUYKaMU U
CKMMAEMOCTBIO paboyYel )KUJIKOCTH, YUYUTHIBAIOTCS 00beMHbIM KITJ[ M y5-

Takum oOpazom, nonubiii KIIJ[ rugpomamivnael npenctaBisieT coOou
npousBeaeHne Tpex yactubix KII/I:

N =N"MNos - (1.4)

I

n= nFMnO6 !
rae M., — rugpomexannyeckuit KIIJA, n  =nn..

3. [lopsiAoK BHINOJTHEHNSI PA0OTHI

3.1. O3HakOMHUTBCS C Ha3HauYeHUEM, KiIaccuduKaien 00bEeMHBIX
THJIPOMAIIIMH, OCHOBHBIMU TTapaMeTpaMi, TEPMHUHAMHU U OTIPE/ICIICHUSIMH.

3.2. HWcmomw3yss nuteparypy, O0OOpyIOBaHWE, CXEMbl HW3yYHTh
YCTPOWCTBO M MPUHITUTT ACUCTBUS CIICAYIOIINX THAPOMAIIIHNH:

a) MEeCTEPEHHOT0 HAacOCa,;

0) aKCHaAJIbHO-TIOPIIIHEBOTO Hacoca M THAPOMOTOPA;

B) THIPOIIWJIMHPA C OJTHO- U IBYCTOPOHHHUM IIITOKOM;

I') IJIaCTHHYATOr0 Hacoca ¥ THAPOMOTOPA;

1) paaruaIbHO-TIOPITHEBOIO Hacoca U THAPOMOTOPA.

3.3. IlpomsBectn pacyeT OCHOBHBIX TIApaMETPOB  OOBEMHBIX
THJIPOMAIIIVH.

4. PacyeT mogaum, moJie3HOM MOITHOCTH, THAPOMEXaHUYECKOT 0
KII/I mecTepeHHbIX HACOCOB

I[lo dopmymam (1.1) — (1.3) paccuutarh TmOJAYy, MOIIHOCTb
IIECTEPEHHBIX HACOCOB (MPHU Pa3IMYHBIX YAaCTOTAX BpalllEHUs Baja HAacoca)
JUIsi BapuUaHTOB, YKa3aHHbIX B Tabn.1.1. XapakTepucTUKM HACOCOB
MIPUBEICHBI B MpriiokeHnu (tado. I1.1.1).



[Ipu pacuere moJie3HOM MOIIHOCTH Hacoca 1o ¢opmysie (1.3) npuHATH
JIABJICHUE Ha BBIXOJIE U3 HACOCA, PABHBIM HOMHUHAJIILHOMY, a JaBJICHHE Ha

BXOJI€ B HACOC, PaBHBIM HYJIO, T.€. Pewx = Puom , Pex = 0. ITogaua Hacoca
QH:QH'
N3 dopmynel (1.4) onpenennts ruapomexanndeckuii KIT/I Hacoca.
Pe3ynbrathl pacueToB 3aHecTH B Tao. 1.2.

Tabmuma 1.1
Bapuant 1 2 3 4 5) 6 7 8 9 0
e 315121232 2 288
= N <
WUII Hacoca = = E E E E E E E E
Tabmuma 1.2

Twun Hacoca_ ____;pabouunii 00beM_ ; Prom =

Yacrora Bpamenus | 5,0(7,5(10,0|12,5|15,0|17,5]20,0|22,5|25,0|30,0
BaJIa Hacoca, ¢t
Ywucno o6opoToB
BaJla HAcOca, MUH*

QT M3/

Qﬂ . M3/c

O0ObeMHbIE TOTEPU
B Hacoce AQ, cM®/c

NHH !
T]rM

[Tpumeuanne. OOpaTUTh BHUMaHUE HA Pa3MEPHOCTH BEJIUYHH.

kBT

ITo pmanHbiM Tabn. 1.2 moctpouth Tpaduueckue 3aBUCUMOCTU
Q. =1(n); Qx=Tf(n); Nux = f(n) mst mecrepeHHoro Hacoca.

5. Pacuer mogaum, moJie3HOM MOIHOCTH, THAPOMEXAHHUYECKOT 0
KII/l akcuaibHO-IIOPUIHEBBIX HACOCOB

I[To ¢opmymam (1.1) - (1.3) paccuurtarh mOJga4y, MOIIHOCTb
aKCHAJIbHO-TIOPIITHEBBIX HACOCOB (IIPH pa3IMYHBIX YACTOTaX BpaIlCHHS
BaJla Hacoca) JJIsl BapHaHTOB, yKa3aHHBIX B Ta0i.1.3. XapakTepHCTHKH
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HacOCOB TPUBE/ICHbI B TIpmiioxkeHuu (taosm. I1.1.2).
[Tpu pacuere mosne3Hoi MoIHOCTH Hacoca 1mo Gopmysie (1.3) mpuHATH
JaBJICHUE Ha BBIXOJIC W3 HACOCA, PaBHBIM HOMUHAJIHLHOMY, a JaBJICHUE HA

BXOJIE B HACOC, PABHBIM HYIIIO, T.€. Pewx = Prow , Pex = 0. Ilomaua Hacoca
QH = QII -
N3 hopmymnel (1.4) onpenenuts runpomexanndeckuii KIT/1 Hacoca.
Pe3ynbTarhl pacueroB 3aHecTH B Tao1. 1.4.

Tabmuma 1.3
Bapuant 1 2 3 4 5) 6 7 8 9 0
~ ~ ™ o~ o
e |9 . N X 8 = Q
S N L0 — Lo N ~ o :
Tun Hacoca | — —_ o S N S ! ™ ™
— ™ ™
s 2 B B |8 |8 g1 8|88
a a ™ ™ o ) )
Tabmuma 1.4
Twun Hacoca_ ; pabounii 00beM_ » Prow =

YacroraBpamenus | 5,0(7,5(10,0|125|15,0|17,5|20,0|22,5|25,0|30,0

BaJIa Hacoca, ¢
Ywucno o6opoToB
BaJIa Hacoca, MUH

QT . M3/c

Qﬂ . M3/c

O0ObeMHbIE TOTEPU
B Hacoce AQ, cM®/c

NHrI , KBT
LIP

[Ipumeuyanue. OOpaTUTh BHUMAaHKE HA PA3MEPHOCTH BEJIMYHUH.

1

[To nmamapiM Tabn. 1.4 mnoctpouth rpaduyueckue 3aBUCUMOCTH
Q. =1f(n); Qu=f(n); Nun = f(N) akcHaTBHO-TOPIITHEBOTO HACOCA.




6. Pacuer pa6ouero o6bemMa 1mecTepeHHOT0 U
AKCHAJIBLHO-TIOPILIHEBOI0 HACOCOB

6.1. PabGoumii o0OBEeM IIECTEPEHHOIO Hacoca ONpeaeNseTcs Mo
dbopmyie
g=2mm’(z+1b , (1.5)
rie M — MoAyib 3yOuaToro 3aleIuieHus, CM; Z — YHUCJIO0 3yObheB
IIECTEPHU; D — MMpHHA MIECTEPHH, CM.
Onpenenutrh padbourii 00b€M HACOCOB JIJIsI CIEAYIOIIUX MapaMeTpOB

10 OJIHOMY yKa3aHHOMY IIperojaBareiieM BapuaHty (Tadi. 1.5) m BHecTH
pe3yibTaThl pacyeToB B Tadm. 1.5.

Tabmuna 1.5
Bapuant 1| 2] 3] 4] 5| 6| 7| 8] 9] 0
[TapameTpsl [IlectepenHbIi HacoC
Mopynb 0,8 0,9 1,0 1,1 1,2 |13 [14 1,5 2 1
3anemiesuss m, cm | 1,15 0,85
1,25 0,95
Ywucno 3y0oneB Z 10 11 12 13 14 |15 |15 15 15 15
12 12
14 16
[Mupuna 2,0 2,5 3,0 3,5 40 |45 {4 4,5 4.5 4
nrecTepHu b, cm 2,3 3,7 B7 B 37 B3
4,2 50 50 B0 50 50
Paboumnii o6bem (:
Qi , oM
02, cM®
gz, cm®

6.2. Pabounii 00BeM aKkCHATHLHO-TIOPIITHEBOTO HAcOCa C HAKIOHHBIM
OJIOKOM XapaKTepU3yeTcss CyMMapHBIM 0O0BEMOM JKUIKOCTH, BHITECHIEMOM
TIOPIITHSIMHU 32 OJIMH 000pOT BaJia, U OMPEACIISETCs 1Mo popMyJie

nd? 2
q= 4“ zh = ni“ zD, siny (1.6)

rae O, — AWaMeTp MOpIIHSA, CM; Z — YHCIO BCEX IOpIIHEH; h —

MAaKCUMAJIBHBIM XOJ MOpIIHA, ¢M; h =D 1Siny, 37€Ch D1 — JUaMeTp

OKPY>KHOCTU yIoOpHOro ¢aHIia, Ha KOTOPOM PACIOJOXKEHBI IEHTPbI

IIAPOBBIX IIAPHUPOB IIIATYHOB, CM; 7Y — YroJI HaKJIOHa OCH OJIOKOB
9




UMIMHIPOB K OCH MPUBOJAHOTO BaJia, OOBIYHO Y = 15...25°,

Onpenenuts pabounii 00beM HACOCOB IS CISAYIOIIMX ITapaMeTPOB
10 OJIHOMY yKa3aHHOMY IIperojaBareiieM BapuaHty (Tadi. 1.6) m BHecTH
pe3yibTaThl pacyeToB B Ta0. 1.6.

Tabmuna 1.6
Bapuanr 1| 2] 3] 4] 5| 6] 7] 8] 9] 0
ITapameTpbl AXcHalpHO-TIOPIIHEBOM HACOC C HAKJIOHHBIM OJIOKOM
Juamerp nopmns | 1,0 1,6 2,0 2,5 30 |4 5 5,5 2 1,5
O, o 1,2 2,8
1,5 3,3
UYucno nopmaen z| 5 7 9 5 7 7 7 7 7 7
7 9 0 0 0 ¢
11 11 11 11 11 11
Huametp 10 11 12 13 14 |15 |15 15 15 15
12 12

TIOPHOI'O (PJIaHIIA
YHIOPHOIO (3L 13 16
D,.,cm

VoI HakIoHa Y 15° |15 [15° [15° [15° [159 [15° p5® 15 pi5°

Xonx mopmius h, cm

Pa6ouwnii 06bem (:

i, cM®

Q2 , c™°

Qs , cm®

6.3. Pabouuii 00BeM akcHaIbHO-TIOPITHEBOTO HACOCAa C HAKJIOHHBIM
JTUCKOM OIpeielisieTcst o popmyiie

nd? nd?
q=—="zh =—"2zDtgy, 1.7
2 , Doy (1.7)
rae O, — JOuamMerp HOPIIHSA, CM; Z — YUCIO BCEX IOpuIHeH; h —

MaKCHMaJIbHBIN Xox mopmiHs, cM; h = Dtgy; D — amamerp okpyxHOCTH
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6J'IOKa, Ha KOTOPOM PACIIOJIOKCHBI OCH HUJIMHAPOB, CM; Y — YI'OJI HAKJIOHA

mucka, ooeraHo Y = 20...25°,

Onpenenuth padbourii 00b€M HACOCOB JIJIsi CIEAYIONIMX MapaMeTpOB
10 OJIHOMY yKa3aHHOMY IIperojaBareiieM BapuaHty (Tadi. 1.7) m BHeCTH
pe3yibTaThl pacyeToB B Tadm. 1.7,

Tabmuna 1.7
Bapuanr 1] 2] 3] 4] 5] 6 7 8 9 0
[TapameTpbl AKCHAITBHO-TIOPIITHEBOM HACOC €
Muamerp nopmns | 1,0 |16 (20 |25 |30 (35 (30 |30 |30 |30
du, cm 1,2 2,8
1,5 3,3
Uwucno nopmHei Z 5 7 9 5 7 7 7 7 7 7
Juametp 10 11 12 13 14 |15 15 16 18 20
oxpyxuoctr D, 12 12 12 10 16 12
oM 13 16 16 16 16 16
YTom HaKIOHa Y 15% | 15% 159 |15 | 150 | 159 150 150 |150 | 150
20° 20°
25° 25°
Xona mopuias h, cm
Pabouwnii 06bem (:
Qi , cm®
Q2 , cm®
s, cm®

KOHTpOJIbH]:Ie BOIIPOCHI

1. HaiiTe onpeneneHrue TUAPOMAIIIIHBI.

2. B ueM 0CHOBHOE OTIIMYHE THAPOHACOCA OT TUAPOIBUTATENS?

3. B yemM 0CHOBHOE OTJIMYKE THIPOLMIUH]IPA OT THIPOMOTOpa?

30. B gem 3akitodaeTcsi MPUHIMI JCHCTBUS 00bEMHBIX HACOCOB?

4. Kakue ObIBalOT THUIAPOJABUTATEINM B 3aBUCUMOCTH OT XapakTepa
JIBUKEHUSI BBIXOHOTO 3BeHA?

5. U3 kakux OCHOBHBIX 3JIEMEHTOB COCTOSIT POTOPHBIE HACOCKI?

6. Uto moHumaercs noj pabounm oo6beMoM Hacoca (?

7. OT Kakux MapaMeTpoB 3aBUCHUT pabOuYuil O00BEM MIECTEPEHHOTO
Hacoca?

8. OT kakmx mapaMmeTpoB 3aBHCHT pabodMii 00BEM ILIACTHHYATOTO
Hacoca?
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9. Or Kakux mapaMmMeTpoB 3aBUCUT pabouyuii 00BEM aKCHUaIbHO-
MOPIITHEBOT0 HACOCA C HAKJIOHHBIM OJIOKOM IMJIUHIPOB?

10. Or kakmx MmMapaMeTpPOB 3aBUCHUT pabounii OOBEM aKCHATHHO-
MOPIIIHEBOTO HACOCA C HAKJIOHHBIM JIUCKOM?

11. B 4yem oTiaM4Me aKCHAIbHO-TIOPIIHEBOTO HACOCA C HaKJIOHHBIM
OJIOKOM UMJIMHIPOB OT aKCHAJIBHO-TIOPIIHEBOTO HAcoca € HAKJIOHHBIM
ITUCKOM?

12. Yto noHuMaeTCs o]l HOMUHAJIbHBIM J1aBJICHUEM THIPOMAIIIUHbI?

13. OcHoBHBIC TApaMETPHI THIAPOMAIITHH?

14. Kak paccuuTaTh TEOPETHUYECKYIO IMOJady Hacoca, 3Has pabouwuii
00BEM M 4aCTOTY BpallleHHs Bajla Hacoca?

15. Kak paccuurtarh 1eMCTBUTENBHYIO M0J1auy Hacoca?

16. Kakme mapamerpsl HeoOXOOMMO 3HATh JJII  pacuera
TEOPETUYECKON oAaYu Hacoca?

17. JleiictBuTenbHas mojaya Hacoca OOJbIIE WM  MEHBIIE
TEOPETUYECKOM?

18. Kak onpenenuts nonubiii KIIJI ruapoMaimivHbl, €ciu W3BECTHBI
THIpaBINYECKUi, MeXxaHnueckui u oobemHbIin KI1/{?

19. Haznauenue ruaponacoca?

20. Haznauenue ruapomoTopa’?

21. Haznauenue ruaporuianHapa?

22. Kaxk onpenensercs noiubiii KITJ[ ruapomammab?

23. HazoBuTe OCHOBHBIE TTapaMeTPhl 00BEMHOTO HacocCa.

24. Oco0EeHHOCTH KOHCTPYKITUHU IIECTEPEHHBIX THIPOMAIITHH.

25. OcobeHHoCTH KOHCTPYKLIUHU aKCUaJIbHO-TIOPILIHEBBIX
TUPOMAIIIHH.

26. OcobenHoctu KOHCTPYKIIUH paauanbHO-TIOPIIHEBBIX
TUPOMAIIIHH.

27. OCOOCHHOCTH KOHCTPYKIIMH TUIACTHHYATBIX THAPOMAIIINH.
28. O6acTv IPUMEHEHUS THIPOMAIITHH?
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IMPUJIOKEHHUE

Taomuna I1.1.1

TexHnuyeckasi XapakTepuCTHKA HIecTepeHHbIX HacocoB cepuu HIII... -4

Iloka3zarenu HIII32-4 | HIII50-4 | HIII71-4 | HIII100-4 | HIII250-4 | HIII400-4
Pabounii  00BeM,
e’ 31,5 48,8 69,7 98,8 250,0 400,0
JlaBnenue Ha
BBIXOJIC M3 Hacoca,
MlIlIa:

HOMHUHAJILHOE 20 20 20 20 20 20

Yacrora BpaleHUs
Bajia Hacoca, ct:

HOMMHAJIbHAS 24 30 19,2 19,2 15 15
MaKCUMAaJTbHAS 30 30 24 24 19,2 19,2
MUHUMAJIbHAS 5 5 5 5 5 5
O6bemubni  KITJI, 0,94 0,94 0,95 0,95 0,94 0,94
HE MeHee
[Momuerit KIIJ, we | 0,83... 0,83... 0,86... 0,86... 0,86... 0,86...
MeHee 0,89 0,89 0,90 0,90 0,90 0,90
Macca, kr 6,4 7.1 16,5 16,5 44,5 45,0

Mapxkuposka HacocoB HIII

B cBiI3M ¢ mMMPOKMM pacnpoCTpaHEHWEM M MHOMXKECTBOM MOJENEH U
Moaudukauuii y ruapaBiuueckux HacocoB HIIl mosiBunmace cBos crenuasibHas
MAapKHUPOBKA, C IOMOIIBK KOTOPOH MOYKHO C JIETKOCTBIO OIIPEAEIUTD, YTO 3a arperar
Iepes BaMU M KAaKyl0 MOIIHOCTb OT HETO OXuJaTh. B kauecTBe mpumepa BO3bMEM
onny u3 mapkupoBok HIII, paccMoTpuM Kaxayr0 4acTb M OIPEAEIUMM YTO OHa
o3Hayvaert. [Ipumep: «HII-10Y-3 JI»

[Toitnem no mopsAaKy Mo 0003HAYEHHSIM C JIeBa HA MPaBo:

o «HIID» — Hacoc mecTepeHHsIi;

o [Tocne tupe uner nudpa, HII-10, ona o3HavaeT pabouuii 00beM arperara, B
JTAaHHOM TIpUMepe OH paBeH 10cm3;

o [Tocne uudpsl 0ObIYHO WAYT OYKBBI, OHU O0O3HAYAIOT YCTPONCTBO Hacoca,
OyKkBOU «A» 0003HAYAIOTCS KPYTIbI€ arperartsl, Ipyrue ke OyKkBbl 0003HAYaIOT YTO
ATOT arperat IJIOCKOTO BHUJA;

o Jlanee, uepe3 Tupe, uaeT nudpa o3HavamOIIas KJIAacC JABICHUS HA BBIXOJE:
1=10Mmna, 2=14Mrma, 3=16Mmna, 4=20Mra, 5=25Mna,;
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o Jlnst o6o3nauenus neBocropoHHux HIIl B MapkupoBke ucmonb3yercs OykBa
“JI”, B cilydae eciu arperaT NpaBOCTOPOHHUH, OyKBa HE YKa3bIBaeTCS,

Mognenu 1 uX TEXHUYECKHE XapaKTePUCTUKU

CyliecTByeT HECKOJbKO MOJEIBbHBIX PSAJOB HACOCOB, OCHOBHOE UX
HOJpa3/ieIeHue Ha TPYIIbl 00yCIOBIEHO Pa0OYUMH 0O bEMaMH.

Hacocer HIII 4

JlanHas nuHelka npeactaBieHa ciaeayronmmu arperatamu HI 4-4, HII4T-3,
HIII4K-3. B nuHeiike NpUCYyTCTBYIOT KakK JICBOCTOPOHHUE, TaK U MPABOCTOPOHHUE
arperatbl. YCTpPOMCTBA 3TOM JIMHEMKH TOJYYWIM UIIMPOKOE PACHpPOCTPAHEHUE
Omaromapsi CebCKOXO3SWCTBEHHOW TeXHUKE. B KkauecTBe pabouel >KUIKOCTH OHU
VCMOJIB3YI0 MOTOPHBIE Maca.

Jns ycrpoiicte tuna HII4K-3 u HII4I-3 B 3aBUCMMOCTM OT BPEMEHM TIOJa
UCIIOJB3YIOT cieayronue Mapku macen: gjetom M10B2, a 3umoit M8I'l nnu M8I'2;

Hns arperatoB mapku HIII4-4 ucnonb3yloTcs ciaeayromuid NepeyeHb Macel:
M8BI1, M8B2, M&I'l M8I'2, MI'E-46B, NU-30A, 1-40A, 1-50A.

O6patuTe BHMMaHue 4To kpemnex arperatoB HII4-4, HII4K-3, HII4I-3 x
NPUBOAY TPOU3ZBOJUTCA IO CpPEACTBaM 4YeThipex O00aToB. OHU 00s3aHBl OBITH
HAJIC)KHO 3aBUHYEHBI, JKEJIaTeJIbHO MPUMEHEHUE KOHTporaek. ['uaponnHuum
MOJIBOJIATCS K HACOCY C MOMOIIBIO (Dr1aHIleB, 000pYAOBAaHHBIX YIUIOTHUTEIHHBIMU
KOJIbLIAMU.

Napamerp Hacoc HW4-4 Hacoc HWA4r-3 Hacoc HLL4K-3

Pabouwii obeém [+ 3%), cm? 4 4 4
HOMMHANRHOE fAARNEHKE HA Brixoae, M2 20 16 ' 16
HoMMHANBHAR YACTOTA BRALLEHWA BANA, € | 3200 2400 2400
HomKHaNBHaA o béMHaA Nogada, AfmMuH 105 6.3 6.3
Nasnedme Ha sxoge mad. [ makc, MMa 0,018/0,15 0018/0,15 0,018/0,15
TemnepaTypa oRpyHaLed cpeanl, *C -50...+60 -50... =60 -50...+60
H Goueii

OMMHHaABHARA ::HHema'muecuaﬁ BAIKOCTE pabousi 3040 5570 5570
HMAROCTH, Mm3(C |
Macca He Gunes ke 1,7 1.7 | 1,7

B Ta6J'II/II_Ie HC TMPCACTABJICHBI JICBOCTOPOHHHUC arperarbl TaK KaK HX
XApPaKTCPUCTUKU HUYCM HC OTINYAIOTCA.
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Hacoc HIII 6

Tekymas nuHeWKa MOpeacTaBieHa cieayroueil mapoi arperaros: HII6I-3 u
HIII6-3. Tak xe B JWHEHKE NPUCYTCTBYIO M HUX JeBOCTOpoHHMEe aHamorn (K
MapKupoBKe AoOamisercs OykBa «JI»). Mx pabouuit o6beM cocrtaBiser 6,3 cm3,
HOMMHAJIbHOE J1aBjeHHe NnpuHuMaeT BennuuHy 16MIla. MIx Ha3HaueHuem sBiseTcs
HarHeraHue palOouell IKUAKOCTU B TUAPABIMYECKUE CHUCTEMBI TPAKTOPOB,
CEJIbXO3MAIIIMH U APYTUX Pa3INYHbIX arperaTos.

MapameTtp Hacoc HLUE-3 Hacoc HLEM-2 Hacoc HLWG-2/ Hacoc HIUGM-2N
PaGoumit ofbam (£ 3%), cn® 6,3
HanpapaoHWe epaleHKa Bana npapoa | nepoa
HommuHaILHOE QaBneHre Ha Bexoge, MMa 16
|HomuHansHan 4acToTa BPalieHna Bana, s #4100
HomMHHANEHAA DALEMHAA NO034a, 0/RHH 163
HoadermeHn Noaaun He merse 0,9
TNoTpedanoman MOWHOCTE He Goaee, KBT BB
.ﬂaanenue Ha BXO08 MUH. [/ masc., Ma 0,018 /0,15
TemnepaTypa CHPYHaWer cpeaobl, -50...+60
HOMMHANEHAA KHHEMATHYECHAA BAIHOCTE _
paBouch MHARDCTH, Mm’/c il
Macca He Dones, kr 1,45

Hacoc HIII 8

B nuneiike Tpu mapku yctpoiicts HIIS-1'-3, HIIS-/1-3, HIII8-3. BeimyckatoTcs
KaK JeBoro Ttak u npasoro BpauieHusa. HIII 8 mpumensitoTcs Ha TpakTopax MapKu
JIT3-60AB, OTII-160-JI, a Takxe Ha 3KckaBaropax Mapok 20-2101, D0-2621 u
20-2301. Kak cranoButcs sicHo u3 MapkupoBku HII8 obGnamaror 8cm3 pabouero
obbemMa M BBIJAIOT HOMHMHaNIbHOE JaBieHne B 16 MIla. [ns npaBuiabHON
skcrryaranu HII 8 Hy»XHO NpUMEHATH ompenesieHHble Mapku wmacen. Jletom
nonoiner macno mapku M10B2, 3umoii xxe OyayT aktyansHbel Macia M8I'l u M8I2.

Mapamerp Hacoc HLUE-3 Hacoc HLLET-3 Hacoc HILUEA-3 .

Patouwil ofbém (+ 3%), cm? 8
HanpasneHwe BpalleHWs Bana npaeoe
HomuHanbHDe gasnedWe Ha soixoae, Mila 16
HoMKMHANEHAA YACTOTA BPALLEHWA Bana, 2400
off/muH

HomurancHas ofinémyan nogaua, a/muu 163
Jarneqwe Ha sxoge mun. [ makc., MMa 0,018 /0,15
Temnepatypa oxpysarcied cpeasl, “C -50.. +60
HDMHHEIH'I:HEFI HHHesMaTHYeCKan BAIKOCTH 55.. 70
pabiouei muagrocy, mm’/c '
Macca wacoca He Bonee, Kr | 1,45
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Hacoc HIII 10

Hacoc nonyuun ase paznuunbie komriektanuu HII10-3 u HII110-4. PaGouuit
00beM HacocoB coctaBigeT 10 cm3 u momaer HomMuHaibHOE gasiienue HIIT10-3 16
MlIla a HIII10-4 20 MIla. Takxe HII10-3 mnonyuwn dYeThipe 3aBOACKHUX
Momudukanuu Takue kak HII10J(-3, HII10B-3, HIII10I-3, HIII0Y-3.
BrinmyckaroTcst Kak JI€BOT0 TaKy MPaBOTo BpaIleHUSI.

Mapamerp Hacoc HLI10-4 Hacoc HLU10..-3 |
| Pabounii 06bém (+ 3%), cm® 10
'HomuHanbHoe LasneHwe Ha Bbixoae, Mlla 20 16
\YacrtoTa BpalleHus sana, 06/MuH 3200 2400
'HomuHanbHaa o6bemuaa nogada, n/MuH - 21
\lasnenue Ha Bxode MuH. [ makc., MMa 0,018 /0,15
TemnepaTypa okpyHatouwei cpeabl, °C -50...4+60
'HoMuHanbHanA KMHEMaTUYECKanA BA3KOCTD
: 2 30...40 . 0
‘paboueit uaroctr, mm?/c
;N‘Ia::n:a Hacoca He Bonee, Kr 3

Marno st HIIT10-3 u monudukarnuii: Jletnee M10B2, 3umoit M8I'1 u MS8I2.

Mano mis HII10-4: M8B1, M8B2, M8I'l M&I2, MI'E-46B, 1-30A, 1-40A,
N-50A.

Hacoc HIII 14

Jannbiii arperat nonyunia Tpu Mmoauduxarmu HI141'-3, HIIT14B-3, HIII14/1-
3. PabGoumit o6vem paen 13,75 cm3, mpu HOMHHaNBHOM naBieHun 16 MIla.
[IpuMeHeHne cBoe Hallen B TpakTopax ciuenyromux mozenei: MT3-1221, MT3-

1521 (c 1998 r.), MT3-1022 (c 2001 r.).
16



Mano xotopoe pekomenayemo ansi 3anuBku B HII14-3 u momudukanumii:
Jletnee M10B2, 3umoit M8I'l u M8I2.

MNapamerp Hacoc HLU147-3 Hacoc HLWU14[-3 Hacoc HIU14B-3
Pabiouwi obbém [+ 3%), cm? 13,75
HanpasneHKe BpalleH A Bana npagoe
HomMWHanbHOe gaeneHWe Ha Boixogs, Mila 16
HoMWHA/IbHaR YacToTa BPAlLEHWA Bana, © 2400
HomMHanbsHana oibEmMHaA nogaua, n/MuH 30,3
Hoadduument nogaqu He meree 0,92
Notpefnaemans MOWHOCTE He Bonee, KBT 10,3
Nasnenwe Ha exoge mud. [ mauc,, Ma 0,018 /0,15
TemnepaTypa OKpYHalolwed cpeabl, °C -50...+60
HomMMHaNbHAA KMHEMATHHECKAA BAIKOCTL 55. 70
pabousii MKUOROCTH, MM3/c
Macca He NpeBbIlLasT, KF 2,4

Hacoc HIII 16

Hacoc monyunn wetsipe momudukammu: HII16I-3, HIII16B-3, HIII16/1-3,
HIIT16E-3. PaGounii o6bem paBen 15,6 cM3, HomuHanbHOE napienue 16 Mlla. Mano
s HIN16-3 u  monudukamuiti: Jletnee MI10B2, 3umori M8I'I u MSI2.
[Ipumensierca Ha cieayromux Tpakrtopax: MT3-1221 u MT3-1521. BeimyckaroTcs
KaK MPaBOro TaK U JEBOT'O BPAILICHUS.
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Mapamertp Hacoc HWI16-3 -

'Pa6ouwnii obbém (+ 3%), cm® 15,6
'HanpasneHue BpalleHua Bana npasoe
'HomuHanbHoe gaBneHune Ha eoixone, Mlla 16

' HoMMWHanbHaA YacToTa BpalleHna Bana, e 2400
:HomuHan bHaa o6bemHas nogaya, 1/ MuH 34,4
'KoaddunumeHT nogaum He meHee 0,92
MNotpebnaeman MOLHOCTb He Bonee, KBT 11,72
[laBneHue Ha Bxo4e MUH. [/ makc., MIMa 0,018/0,15
ET&MﬂEp&T\fpa OKpyMaoLwen cpeapbl, °C -50...4+60
' HOMMHaNbHaA KUHEMaTUYECKan BA3KOCTb paboueit & 6
MUAKOCTH, MM?/C
Macca Hacoca He Bonee, Kr 2.5
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Taomuna I1.1.2

OcHOBHbIE XapAKTEPUCTUKH AKCHAJIbHO-NOPIIHEBbIX
HeperyJupyeMbIX HACOCOB M rHAPoMoTopoB Tumnos 210 u 310

Tunopa3zmepbl THAPOMAILIUH

[Tapamerpsl
210.12..." | 210.16..."' | 310.56 | 310.112 | 310.25.13 | 310.224
1 2 3 4 5 6 7
PaGounii 06beM, cM> 11,6 28,1 56 112 112 224
JlaBnenue Ha
BBIXOJIE M3 Hacoca,
Mlla:
HOMHHAIILHOE 20 20 20 20 25 25
Yucno 000poTOB,
MAH:
HOMHUHAJILHOE 2400 1920 1500 1500 1200 1200
MaKCHUMAaJILHOE: 2850 2300 2850 2200 2200 1200
MHHHUMAaJILHOE 400 400 400 400 400 400
O6wemusni KIT/] 0,97 0,97 0,95 0,95 0,95 0,95
[Tomuerit KT 0,92 0,92 0,91 0,91 0,90 0,90
Macca, kr, He 6oJiee 4 8,1 17 31 41 95 (94,8)
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HawmenoeaWnenapamerpa 00 _ 3mavenwe R

Pazmep 303.2.28 303.3.55 303.3.56 303.3.80 303.3.107 303.3.112 303.3.160
303.4.55 303.4.56 303.4.80 303.4.107 303.4.112 303.4.160

Pabouuia obbem, cvi:

* HOMWHANEHBIA [V HOM) 78 55 56 80 107 nz 160

* BAMHAMANEHEIR [V MUH) 0 0 16 0 0 31 0

|acTOTa BPALLEHMEA,

(0B MrH )

e Y HOM

* LVHHManNEHAA 0,83(50) 0,83 (50) 0,83 (50) 0,83 {50} 0,83 {50} 0,83 {50) 0,83 (50)

* HOMWHENLHAA 33,0 30,0 30,0 25,0 20,0 20,0 20,0
(15920} {1800) {1800} {1500} (1200} {1200} {1200}

* MAKCHMANBHER NP Y HOM 3.0 6.5 62,5 55,8 50,0 50,0 44,0
{4750) (37500 (3750) {3350) (3000) (3000) (2650)

* MAKCHMANEHAR 104,0 833 833 Fi= 66,7 66,7 28,33

nps W se (B250) (5000} (5000} (4500) (4000) (4000) (2500)

LasneHwe Ha Bxoae,

MMa (kre fem?)

* HOMUHANEHOE 20(200)

35 (350) [ans 303.4.—40 (400))

24 1 A
200200

KDY TALLIAA MOMEHT 848,06 66 (17) 6e (17 240 317 (32 332 (34
[HOMWHANbHBIF], Hep (KrCem) (24,4)
HoMUHANEHEA MOWHOCTE 16,7 32 32 37,6 40 2 &0

apdhekTiaHan), KBr
Kna
* TMADOMEXIHMHECKMIA 0,95
* MOMHBIA 0,90
hacca (Bea pabovei 15,5 24 22 38 40 38
KHOEOCTH), KT

r{
8

Puc. I1.1.1. Cxema mectepeHHOro Hacoca:
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Puc. I1.1.3. Cxema akcuaabHO-IIOPITHEBOIO HAcOCa
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Puc. I1.1.5. O6mmit Bua ruapomMariuasl Tumna 210...

H

3 \
3 {

Puc. I1.1.6. Cxema ru1acTHHYATOTO HAcoca
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IIpakTuyeckasi padora Ne 2

N3VUYEHUE KOHCTPYKIIMH TUJIPOATIIIAPATOB
OB BEMHLBIX TTMIPOITPUBO10OB

1. 3apauu padoThI

1.1. O3HaKOMUTBHCS C OCHOBHBIMH THUIAMHU THIPOAINIAPATOB, C HX
YCTPOMCTBOM U MPUHIUIIOM JICUCTBUS.

1.2. YcBOUTh OCHOBHBIE TEPMHUHBI W ONPEICICHHS THUIPOAIIApaToB
00BbEMHBIX THIPOITPUBOIOB.

1.3. Onpenenuths IUIOMAAL pabOYero  MPOXOJHOTO  CEUYEHUS
TUAPOPACTIPENICIIUTENISI U BEIMYMHY OCEBOIO CMEIICHHUS 30JIOTHUKA
TUAPOPACTIPEICITATEIIA.

2. KpaTkue TeopeTuyeckne cBeieHUsI

2.1. TuapaBjMYecKMM  anmapaTtoM Ha3bIBAe€TCA  YCTPOHCTBO
THAPOINIPUBOA, KOTOPOE YIIPaBIseT IOTOKOM pabodeil >KUJIKOCTH U
BBITIOJTHSIET XOTS OBbI OJTHY U3 CICAYIOIMMX (PYHKITHINA:

- U3MEHSET HaIlpaBJICHUE TTOTOKA pabove )KUJIKOCTH;

- OTKPBIBACT WUJIU MEPEKPHIBAET IMOTOK paboUeH KUIKOCTH;

- W3MEHSAET IMapaMeTphl IIOTOKa pabodel KUAKOCTH (pacXof,
JaBJICHUE);

- MOJJICPKUBACT 3aJlaHHBIC 3HAYCHMS IapaMETPOB IMOTOKa padouei
KUIKOCTH (pacxo, TaBjeHue).

Jns  mo0oro  rujapoarmapara  XapakTepHO HaJUuude 3amopHo-
peryJimpyomero 3jJeMeHTa — TOJBMKHOM JeTanu (KJamaHa, 30JI0THUKA,
KpaHa), TIpU TEPEeMEIICHUH KOTOPOM YAaCTUYHO MM  IOJTHOCTBIO
nepeKkphIBaeTCs paboyee MpoXoIHOE CeYEHUE THaApoarniapara.

2.2. T'mppoammapatei B cootBerctBuu ¢ ['OCT 17752-81
MOJIPA3EIISIFOTCS IO CIEAYIOIIUM MPU3HAKaM:

- 1O KOHCTPYKIHMH  3alOPHO-PETYJIUPYIOLIErO  JJeMeHTa  —
30JI0THUKOBBIE, KPAHOBBIE M KJIAITAHHBIE;

- 10 TPUHIUIY JOCUCTBUS — KJIAmaHbl ¥ THUAPOAIIapaThl
HEKJIAIIaHHOI'O JICHCTBUSI;
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- MO CIOCO0Y BHENIHEro BO3JCUCTBUSI HAa 3aMOPHO-PETYJIUPYIOLIUN
AJIEMEHT — PETYJIMPYEMbIC U HEPETYIIHPYEMBIE;

- TI0 XapakTepy OTKpBITHS pado4yero MpPOXOIAHOTO CEUYCHHS —
PETYJIMPYIONTUE U HATIPABIISAIONINUE;

- 110 Ha3HAYEHUIO — PACIPEICIUTEIH, APOCCETH, KanaHbl JTaBICHHS,
oOpaTHbIe KJIallaHbl, THAPO3aMKH U T.]I.

B 3aBHCHMOCTH OT KOHCTPYKIIMH 3allOPHO-PETYJIUPYIOIIETO dJIEMEHTA
THIpOAIapaThl OBIBAIOT CICAYIOIINX THITOB (puc. 2.1):

- 30JI0THUKOBBIC — C TUIOCKHUM (@) ¥ IUTMHPUICCKUM (6) 30JI0THUKOM;

- KPaHOBBIC — C IJIOCKUM (8), IMIIMHAPUYICECKUM (2), KOHnYeCKUM (0) |
ceprudeckuMm (e) KpaHoM;

- KJIallaHHBIE — IIIAPUKOBBIC (J/c), KOHUUECKHE (3), MopITHEBBIC (u).

Pabouee mpoxomHOE cedeHUEe B 30J0THHUKOBOM rujpoarmapare (0)
CO3MA€TCsl MEXKIY OCTPBIMH KpPOMKAMHU IWJIMHIPHYCCKOW PaCTOYKH
Kopryca 2 W IIWIMHAPUYECKOro Mosicka 3oyioTHuka 1. Ilmomame 3Toro
CCUCHHUS HW3MCHSCTCS INPU OCCBOM CMEIICHWH 30JIOTHHKA OTHOCHTEIHLHO
KopITyca.

B kpaHoBoM ruapoamnmapare (2) pabouee MPOXOJHOE CCUCHHUE
o0pasyercss MeXIy OCTPBIMH KPOMKaMH KaHAJIOB Kopryca 2 W KpaHa 1,
TUTOIIA]Th €70 U3MEHSCTCS P MIOBOPOTE KpaHa.

B knmananHOM ruapoanmapare (o«) MPOXOAHOE CEUEeHHE 00pazyeTcs
MEXTy KpOMKaMH KopItyca 2 W KJIallaHOM 1, a ero Iiomiaas MEHICTCs TpH
OCEBOM CMEIIICHUH KJIallaHa.

2.3. KnananoM Ha3bIBaeTcs THIIpOAMNIapaT, B KOTOPOM CTENEHb
OTKPBITUSI pabOyero MpOXOAHOTO CEUEHHUSI U3MEHSETCS MO BO3JIEUCTBUEM
MOTOKA >KHUJIKOCTH, MPOXOJAIEH 4depe3 rujpoannapar. Kiaman sBusiercs
aBTOMAaTHMYECKUM THIPOAINIApaTOM, HE TPeOyIOUMM BO BpeMsi pabOThI
KAaKOTO-11M00 BHEIIHEro BO3ACHCTBUSI HA €ro 3alopHO-PEryJIUPYOLIUn
AJIIEMEHT.

Kianmanel B 3aBUCHMOCTH OT BO3JICUCTBUSI TOTOKAa >KUJKOCTH Ha
3aMOPHO-PETYJIUPYIONIANA  3JEMEHT OBIBAIOT MPSMOTO U HEMPSIMOTO
neicTBys. B kiamaHax mpsiMoro JIEMCTBUSI pa3MeEPhbl MPOXOJAHOTO CEYEHUS
MEHSAIOTCS B PE3YyJbTaTE€ HEMOCPEACTBEHHOTO BO3JICUCTBUS IOTOKA
KUIKOCTU Ha 3aMIOPHO-PETYIUPYIOIINN SJIEMEHT.

B ruapoanmaparax HekJIamaHHOTO JEeWCTBUSI (pacHpeleinuTeNsx,
JPOCCENSAX) CTENEHb OTKPBITUS MPOXOJHOTO CEUEHHS] WU3MEHSIETCS MpU
NOMOIIA BHEIIHETO YMPABIISIIOIETO BO3JACHCTBHS HAa UX 3alOpHO-
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PETYIUPYIONIUE AJIEMEHThI, HANpuUMep, NEpPEeMENICHUEM 30JI0THUKA,
pacnpeieuTeNs Ui MOBOPOTOM KpaHa BPYUHYIO U T.]I.

Perynupyomnue rujpoarnmapatsl yOpaBiIsSioT MapaMeTpaMH IOTOKa
KUJKOCTU (JIaBJICHUEM, PACXOJI0OM) M HAIpaBJIE€HUEM TIOTOKAa, YACTUYHO
OTKpbIBasg pabouee NPOXOJHOE CEUYCHHWE W HU3MEHss, TakuM 00pazoM,
MOIITHOCTh MOTOKAa. B Takux rujpoanmnaparax 3alopHO-PETYIUPYIONINE
AJIEMEHTHl TpU paboTe MOryT 3aHUMaThb OECUUCICHHOE MHOXKECTBO
MPOMEXKYTOUYHBIX MOJIOKEHUM.
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Puc. 2.1. Turbsl KOHCTPYKLUH 3aIOPHO-PETYINPYIOLIIX
JJIEMEHTOB:

@, 0) 30JI0THUKOBBIE; 8, 2, 0, €) KPAaHOBBIE; Jic, 3, 1) KJIallaHHbIE
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2.4. K perynupyromumM THIpOANapaTaM OTHOCITCS Pa3IMYHbIC
KJIanlaHbl JIaBJICHUS, JIPOCCENH, PETYISITOPBl IMOTOKA, IPOCCEIUPYIOIIUE
pacrpenenuTenu u T.1.

Hampagsiroriie  ruapoanmapaTsl YIPaBIsSIOT MYCKOM, OCTAaHOBKOW W
HAIPABJICHUEM MOTOKA KHUJAKOCTH ITyTEM TIOJHOTO OTKPBITUS WM TIOJHOTO
3aKpBITHS PabOUYero MPOXOJHOTO CEUYCHMS, MPAKTUYECKH HE BIMSS Ha
MOIIHOCTh TOTOKa. K 9TOMy THIy THApOAmmapartoB  OTHOCSTCS
HaMpaBJISIONINE PACTIPENCIUTEIHN, 0OpaTHBIC KJIallaHbl, THAPO3aMKH H T.J.

B perymmpyembix ruapoarnmapaTax CTENEHb OTKPBITHS Padodero mpo
XOJTHOTO CEYEHHUS WM CHIJIOBOE BO3/CUCTBHE HA 3allOPHO-PETyYIMPYIOLIUI
AJIEMEHT MOXKHO W3MEHHTHh B IIpoIlecce padOThl BO3JECHCTBHEM H3BHE C
IEeJbI0  TIOMYYCHHS 3alaHHOTO JIaBJICHWsI WJIM pacxolia KHUJIKOCTH,
HarmpuMmep, MyTEM peryIMpOBaHMSI CHUIIBI TIPYKHHBI B KJTallaHaX.

YcnoBHble Tpadudeckue 0003HAUYECHHS THUIPOANIApaTOB Ha CXeMmax
ycranaBnuBaet ['OCT 2.782-96.

2.5. OCHOBHBIMHU TapaMeTpPaMH TUAPOAIIAPATOB SABIISIOTCS YCIOBHBIN
npoxox Oy, HOMHUHaIBHBIE JaBIEHHE Puow M pacxon Quow paboueii
KUIKOCTH, ILUIOIIAAh pPabo4yero mpoxomaHoro ceuenus S. [lo atum
napaMeTpam M BeIOMpaeTcs rupoanmiaparypa.

[Tox ycnoBHBIM TpoxogoM Oy MOHMMAeTCs OKPYIJIEHHBIA  JI0
OMvKailliero 3HA4YeHWsT M3 YCTAHOBJIEHHOIO psga JAWAMETp Kpyra,
IJIOMIA b KOTOPOr0 paBHA IUIOMIAAM XapaKTEPHOTO MPOXOJHOIO CEYEHUS
KaHaja YCTpOMCTBA WM  IUIOIIAAU IIPOXOTHOT'O CEYECHHUS
IPUCOEAUHIEMOTO TPYyOOIIPOBO/IA.

Pexomennyemsle 3HaueHus ycioBHOro mpoxoxa coriacHo ['OCT
16516-80 cnenyrommue: 2,5; 3,2; 4; 5;6; 8; 10; 12; 16; 20; 25; 32; 40; 50;
63; 80 MM u ap.

[lox xapakTepyCTHKON TUpoarnapara TOHUMAETCd (PYyHKIIMOHAIbHAS
3aBUCUMOCTb MEXIY ONpEACIEHHBIMU MapaMeTpaMu. TakK, OCHOBHOM
TMIPABIMYECKON XapaKTEPUCTUKOW JIPOCCEINSl  SBISIETCA 3aBUCUMOCTH
pacxoja pabouei )KUIKOCTH OT Mepenaaa qaBjieHus, T.¢. an :f(Ap I[p),

2.6. I'mapaBinyeckuM pacnpeneanTeaeM (THIPOPACIPEACIUTEIICM)
Ha3bIBACTCSl THApOANapar, MpeaHa3HAYCHHBIA TSI YIIPABJICHUS ITYCKOM,
OCTaHOBKOW W HAMPABJIECHUEM JBIKCHUS IMOTOKA XUAKOCTH B JBYX WIIH
Oojlee THIPOIMHHMSAX B 3aBUCHMOCTH OT  HaJIWYHUS BHEIITHETO
YIPABIISOIIETO BO3JICHCTBHSL.

26



VYrpasneHne ABMKCHUEM MTOTOKA KUIKOCTH OCYIIECTBISIETCS C LEIBIO
oOecrieyeHns] BKJIIOUEHUS, peBepca W OCTAHOBKH THUIPOJBUTATEIICH.
OCHOBHBIMH KOHCTPYKTHBHBIMH JJIEMEHTAMH THAPOpaCIpeaeTuTeNeH
SBIISIIOTCS. KOPITYC M 3aIIOPHO-PETYIUPYIOMINUNA HJIEMEHT.

['uapopacnpenenureny NoaApa3AesIsasoTCs Mo CIASIYIONIMM TPU3HAKaM:

- MO0 KOHCTPYKLUMH  3allOPHO-PETYIUPYIOLIETO  dJEMEeHTa  —
30JI0THUKOBBIE, KPAHOBBIE, KJIAITAHHEIE;

- M0 YHUCITy BHEIIHUX THIPOJWHUHN, MOTOK B KOTOPBIX YIMPaBJISETCS
pacrpenenuTesieM, — IByX-, TPEX- , YETBIPEXIIMHENHBIE U T 1. ;

- 0 4uciy (UKCUPOBAHHBIX WM XapaKTEpPHBIX MO3UIUN 3alopHO-
PETYJIMPYIOUIETO JIEMEHTA — ABYX- , TPEXTO3UIIMOHHBIE U T.I1.;

- TI0 BUJY YNPABIEHUS — PACIPEACITUTENH C PYUYHBIM, MEXaHUYECKUM,
AIEKTPUUECKUM, THIPABINYECKUM, MTHEBMATHYECKAM "
KOMOWHUPOBAHHBIM: JJICKTPOTHIPABIMYECCKAM, THEBMOTHAPABIUICCKUM U
IPYTUM YTIpaBICHUEM;

- 10 cmoco0y OTKPBHITHS MPOXOJHOTO CEUCHHS — HAIPABIISIONINE U
JIPOCCENHUPYIOLIHE.

Ha pwuc. 2.2. moka3zaHa KOHCTPYKTHBHAs CXeMa paclpeaeuTes
30710THUKOBOro Ttuma. B kopnyc 1 pacnpepenutenss  BCTaBleH
[WIMHJPUYECKUI 30J0THUK 2. 30JIOTHUK HWMEET TPU LUIUHAPUYECKUX
MOsICKa C OCTPhIMM KPOMKaMH, a B KOPIIyCE BBINIOJHEHBI MSTh
[WIMHIPUYECKUX PACTOUEK.

/\ /5 j\ /£

T —Ea
C I ¢ -
wiITIN S NIV

/l//A

4

Puc. 2.2. Cxema 30JI0THUKOBOTO PACTIPEACITUTEIIS:
1 — xoprryc; 2 — MWIMHIPHUYECKUN 30JI0THUK

[Tpu MONIOKEHUM 30JIOTHUKA B MCXOTHOW MO3HMIMUHU (CM. puc. 2.2, a)
HaIOpHAasi, CJIMBHAS ¥ UCTIOJTHUTENIbHbIE TUAPOJIMHUN MTEPEKPHITHI.
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[Ipn mepemMenieHUH 30J0THUKA W3 WCXOAHOW TO3WIIMU BIIPABO (CM.
puc. 2.2, 6) HanlopHasi TUAPOJIMHUS COCITUHSICTCS C TOPIITHEBOM IMOJIOCTHIO
A TUIpOLWIMH]IpA U TOPIIEHb NepemeniaeTcs: Bapaso. [Ipu stom padbouas
KHUJAKOCTh W3 INTOKOBOM TOJIOCTH b THapommimuHApa BBITECHSETCS B
CIIMBHYIO THUIPOIHHHUIO.

[Ipu nepemMelniieHuU 30J0THUKA U3 UCXOJIHOM TO3UIMHU BJIEBO pabouas
KHUJIKOCTh U3 HAIOPHOU TUIPOIMHUH MTOCTYIAET B IITOKOBYIO MOJOCTh b, a
13 MTOPIITHEBOM TOJIOCTH A BBITECHSIETCS B CIIMBHYIO THAPOIHHHUIO.

BuemHsii  pacxonHas ~— XapakTEpPUCTHKA  THAPOPACIPENETUTEINS
ompeeseT 3aBUCUMOCTh pacxoja padoueit xuakoct Q OT mepemMerieHus
30JI0THUKA X.

2.7. Pa3mepbl 30J0THUKA OMpPENENISIOTCS B OCHOBHOM pPAacXoJIOM U
JOIyCTUMOM CKOPOCTBHIO TEUEHHS JKUAKOCTH B €ro KaHajaX, KOTOpas, B
CBOIO O4Yepellb, 3aBHUCUT OT HAa3HAYCHMS 30JI0THHKA, pab0OYero JaBJICHUS B
rugpocucteme. [IpoxomHple KaHabl 30JI0THUKA BBIOMPAIOTCS C YYETOM
obOecrieueHus TpeOyeMOro pacxojia >KUJIKOCTHU TMPU  JIOMyCTUMOM
COTPOTHRIICHUHA €€ TIOTOKY. Pa3mepbl NUIWHAPUYECKUX 30JIOTHUKOB C
KOJIBIICBBIMH IMMPOTOYKAMHU B KOPITYCE HAXOSAT U3 COOTHOIICHHUS

Q
= = — 2-1
S=mnd,x v (2.1)

rae S — miomans pabovero NPOXOAHOTO CEYEHHMS, M,
d, — auamerp 30;0THHKA, M (CM. puc. 2.2);

X — CMeIIIeHHE 30JI0THHKA (BETMYMHA OTKPBITHS IIENH), M, X < t,
371eCh t — MMpUHA UIMHAPUIECKON PaCTOYKH KOPITyCa 30JI0THUKA;
Q — pacxo KHAKOCTH, M°/C;
V — ckopocTh pabodeil KUIAKOCTH B KaHAJIAX PaCHpemeTuTels,
npuHuMaetcs pasaoit 10...15 m/c.
Jmamerp d2 mreliku 30JI0THHKA (CM. pHUC.2.2) TODKEH OBITh TaKHM,
4TOOBI 00€CTIEUNBAIOCH TPEOYEMOE MTPOXOTHOE CEYEHUE U3 YCIIOBUS

T

T(d*—d?) > nd t. (2.2)
4 1 2 1

FI/II[paBJ'II/I‘ICCKaSI XAPaKTCPUCTUKA 30JIOTHHUKA OIPCACILICTCA €0
I'NAPaBINYCCKUM COIIPOTHUBIICHUCM Ap 10 (bopMyne
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Py, _P(QY
Ap=EV° = g , (2.3)
2 2\ S
rae Ap — norepu aasieHus, [la, Ap=p, —P,, 31ech p, — JaBICHUC
Ha BXOJC B I'MAPOpaCIpPCACINTCIIb, p2 — JAaBJICHUC HA BBIXOAC,

& — kod(pduimeHT mectHoro compotuBienus (§ = 2..4 mis
TUPABIUYECKUX 30JI0THUKOB);
P — IJIOTHOCTH KUIKOCTH, KI/M°.
V -  ckopocTh  pabodedl  KHMAKOCTH B KaHajlax
ruzpopacnpeneurens, m/c, V = Q/S.
C yuérom dopmyra (2.1) u (2.3) MOKHO MOJYYUTh BBIPAKEHUE IS
pacxoja paboueii )KHUIKOCTH Yepe3 30J0THUKOBBIN pactpeaeIuTelb:

Q=uS /—Ap = w'cdlx /_Ap, (2.4)
P p

rie =__ — ko3(pduuueHT pacxoja THAPOpaACHpEaeTUTe,

Ve

(n = 0,50...0,71).

3. [lopsiAoK BHINOJTHEHNSI PA0OTHI

3.1. O3HaKOMUTBCSA Cc Ha3HAYCHHEM, KJaccuukanuein
TUIPOAIIapaToB, OCHOBHBIMU napaMeTpamu, TEPMUHAMHU U
OTIpEICIICHUSMH.

3.2. Hcnomws3yss mauTeparypy, OOOpYyJIOBaHHWE, CXEMbl H3yYUTh
YCTPOWCTBO M MPUHITATI ACHCTBUS CISAYIOIIMX THAPOANapaToB:

a) TUApOpaCIIpeICTIUTENIS;

0) Mpe0XpaHUTEIHLHOIO KJIalaHa;

B) OOpaTHOIO KJarnaHa;

') THIPO3aMKa.

3.3. [IpousBecTu pacueT mapamMeTpoOB THAPOPACTIPEACTUTEIIS:

- TUIOINAAM PAbOYEro MPOXOAHOTO CEUCHUS S;

- OCEBOT'0 CMEIICHUS 30JI0THUKA X (BEIMYHMHBI OTKPBITHS KOJIBLEBOM
IEIIN ).
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4. Pacuet njiomaau padoyero npoxoaHoro cedeHusi

rujipopacnpeaeJuTeast

I[To dopmyne (2.1) paccuurtaTh IUIOMAAL PabOYETo MPOXOIHOIO
CEUCHHS S THUAPOPACTIPEICIIUTENS I BapUAHTOB, YKa3aHHBIX B Ta0OMI.2.1.
Pe3ynbrarhel pacueroB 3aHecTH B Tao. 2.1.

Tabmuna 2.1
Baprar T T2 3 4 |5 |6 [7 18 [9 |0
[TapameTpsl I'uppopacnpenenurens
Pacxon xuakoctu 80 100 | 125 |160 |200 250 |300|350|400|450
Q, av®/mun
CKOPOCTb JKUIKOCTH
V, m/c:
V; | 10 10 10 10 10 |10 10 |10 |10 |10
V, |11 11 11 11 11 |11 11 (11 |11 |11
V| 12 12 12 12 12 |12 12 112 |12 |12
V. 13 13 13 13 13 |13 13 113 |13 |13
Vs 14 14 14 14 14 |14 14 |14 |14 |14
Vi 15 15 15 15 15 |15 15 |15 |15 |15
[Tnomanp S, M? :
Sq, M?
Sy, M?
S3, M2
S4, M?
Ss, M?
S, M2

[Ipumeuyanue. OOpaTUTh BHUMAaHKE HA PA3MEPHOCTH BEJIMYUH.

[To manabIM Tab. 2.1 moctpouts rpadudeckue 3aBucumoctu S = f (V)

JUTS THIPOPACTIPEACTUTEIIS.

5. PacueT BeJIMYHUHBI 0CEBOI0 CMENIeHHUS 30/I0THHKA

rujipopacnpeaeJuTeast

N3 dopmynsr (2.1) ompenenuTh BEITHYUHY 0G0
30JIOTHUKA X , 3Has IUIOMAAb pPadOYero MPOXOTHOTO CEUCHUS O
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ruapopacnpenenurens  (cm.  Tabm2.1) u  auaMmeTp  30J0THHKA
d, .Pesynbrarsl pacyeToB 3aHecTu B Tab. 2.2.
Tabmuna 2.2

Pacxon xuakoctu Q =

[Mnomwaas S, M? : S, |Som® | Sz, M [Ss,M® |Ss,m* | Sgm?

JlnameTp 3010THUKA

di, Mm : 3HaueHHEe OCEBOr0 CMEIIEHHUS 30JI0THUKA X , MM:

12 mMm

16 mMm

20 Mm

25 Mm

32 MM

40 mm

[Tpumeuanne. OOpaTUTh BHUMAHUE HA Pa3MEPHOCTH BEJIUYHH.

[To ganHbIM Tab. 2.2 mocTpouTh rpaduueckue 3aBucuMoctr X = T (d1)
IUIS THApOpacIpeaeauTens (I miomanei Sy u Sg ).

KoHTpoJ/ibHBIE BONIPOCHI

1. Kakue ¢pyHKIMU BBITOIHSAET TUIpOariapaTypa?

2. Jlns  4ero CIyXUT 3alOpHO-PETYJHUPYIOUIMN  3JIEMEHT B
rugpoanmnapare?

3. Kakumu ObIBafOT  3aMOPHO-PETYNUPYIOMIHE  DJIEMEHTHI B
rupoanmnaparax?

4. Tlo kakuM IpU3HAKaM MOAPA3EISAIOTCS THApOaNnnapaThl?

5. Kakoii rugpoarnmapat Ha3bIBa€TCs KJIallaHOM?

6. UTo HOHUMAETCS 1O YCIOBHBIM TPoxo oM dy ?

/. HazoBuTe mpuMepsI THIPOAIITAPATOB.

8. HazoBuTe 0CHOBHBIE MTapaMeTphl THAPOAIIIAPATOB.

9. Jlyist wero mpeaHa3HAYCH THAPOPACTIPEACITUTEIH ?

10. Jlnst yero npegHazHayeH NpeoXpaHUTENIbHbIN KianaH?

11. Jns uero npegHazHayeH NEPETUBHOM KiianaH?

12. Jlnst uero npeaHa3sHayeH oOpaTHBIN KianaH?

13. Jlyst gero mpeaHa3HaYeH THAPO3aMOK?

14. Ot kakux MapamMeTpoB 3aBUCUT pacxoj]l paboyeil KUAKOCTH B
rupopacmnpenenurene?
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15. Kakum oOpazom Biusger KodpduimeHT pacxoga pabodeit
AKHUJKOCTH HA PACX0]l YeEpe3 TUApOpacipeieuTeNn?

16. C kakoil MENpI0 YCTAHABIWBAIOTCS TMPEAOXPAHUTEIBHBIC U
MEepETUBHBIE THIPOKJIATIAHbI aBICHUS?

17. Kak 3aBucUT pacxoji paboueil KUAKOCTU OT Nepenaaa JaBJICHUS
Ha TUapopacnpeaenuresne?

18. B 1em pa3zHMIla MEXy HAMPaBISIOIIMMUA U JPOCCETUPYIOUTUMU
TUIpOpaCIIpeIeTUTEN MU ?

32



MNPUJIOKXEHUE

[l

&

J/‘

Puc. I1.2.3. Cxembl 0OpaTHBIX THIPOKIIAMIAHOB
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Puc. I1.2.5. O6paTHbIii K1anaH:
1 — kopmyc; 2 —kanaH; 3 — NpyXuHa; 4 — KOJIbIIO YIJIOTHUTEIBHOE;
5 — mrynep; A — moaBo paboyeii )KuIKOCTH; B — 0TBOI paboyeid KuaIKocTu
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IIpakTuyeckasi padora Ne 3

COCTABJIEHUE [TPUHITATIMAJIBHON
I'MAPABJIMYECKOUW CXEMbI OB BEMHOI O I'M/IPOITPMBO/JIA

1. 3apauu padoThI

1.1. O3HaKOMUTBCS C OCHOBHBIMH YCIOBHBIMU TpapUUeCKUMHU
0003HaUYECHUSIMU HJIEMEHTOB 00bEMHOTO TUIPONPUBO/IA.

1.1. O3HaKOMHUTBCS C THUIIOBBIMU THUJIPABIMYECKUMHU CXEMaMH
00BbEMHOT'0 THJIPOIIPUBO/IA U UX PA0OTOI.

1.3. Tloctpouth TUAPABIMYECKYIO CXEMY OOBEMHOTO THAPONPHUBOJIA
10 33/IaHUIO TPEToAaBaTEIs.

2. KpaTkue TeopeTnyeckne cBeleHUs1

2.1. OOBEMHBIM  THUIPOMPHBOJOM  HA3bIBAIOT  COBOKYITHOCTh
YCTPOWMCTB,  TMpeAHA3HAUEHHBIX  JUIsl  TNPUBEACHUS B JIBIDKECHUE
UCTIOJTHUTEIBHBIX MEXaHU3MOB MAIllMH C TOMOIIBI0 pabodeld >KUIKOCTH
TIOJT TaBJICHUEM.

B coctaB 00beMHOTO THAPONPHUBOA BXOAST CIEIYIOIIME YCTPOICTRA:
THIPOJIBUTATENM, HACOCHI C MPHUBOSIIMMHU JIBUTATEIISIMHU, THAPOAIIIAPATEHI,
KOHIUIIMOHEPHI PaboUel )KUIKOCTH, TUPOEMKOCTH U TUIPOTUHUH.

Kaxxmoe u3 BXOOAIuX B COCTaB THAPONPUBOJA YCTPOUCTB BBITIOHSET
orpeieeHHbIe (PYHKINU.

Hacocel  mpeoOpa3yloT  MEXaHWYEeCKYIH0  JHEPIHI0  IPUBOIHBIX
(TETJIOBBIX, AJIGKTPUYECKUX H JAp.) JBHUTATEICW B DJHEPTHUI0 TOTOKA
KHUJTKOCTH.

OObemMHBIE THUAPOABUTATENN (THAPOMIMHIPH], THIAPOMOTOPHI U
MOBOPOTHBIE THUAPOJBUTATENN) MPEOOPa3ylOT HHEPTUI0 MOTOKa pabouei
KHUJIKOCTA B MEXAaHWYECKYH0  DHEPrHI0  BBIXOJHBIX  3BCHBCB
(MCTIOTHUTENLHBIX MEXaHU3MOB) ITPUBO/IA.

['uapoanmapatsl (KJIamaHsl, Jpocceny, pacrpeenuTeln)
npeaHa3HaYCHBI IJIS1 YITPABJICHHUS TIOTOKOM pabodeit sKUIKOCTH.

Konpuimonepsl paboyelt KUJIKOCTU OOECIEYUBAIOT MOJJIEPKAHUE €€
HEOOXOIMMBIX KAueCTBEHHBIX TMOKazarened u cocrosHusa. K Hum
OTHOCSTCS (UIBTPHI, TEIUIOOOMEHHUKHU (OXJIQJAUTEM U HarpeBaTesu),
BJIArOOTACIUTEINH U TIp.
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['unpoemkoctn (ruapoOaKu, THUIPOAKKYMYJATOPBI) CIyXar s
XpaHEeHHs padouell KUAKOCTH, KOTOpasl UCIOJIb3YETCs B Ipolecce padoThl
THIPONPUBOJA.

['uaponuHuy npeaHa3HA4YeHbl ISl ABMKEHUS paboyeil KUAKOCTH WU
nepesadyy JaBJIeHUs] OT OJJHOTO YCTPOWCTBA TMAPONPUBOAA K JPYroMy WIH
BHYTPU YCTPOICTBAa OT OJHOW MOJIOCTH (KaMephl) K apyroil. Pazmmuaror
TUIPOJIMHUM  BCAChIBAIOLME, HAMOpPHBIC, CIHMBHBIC, HCIOJHUTEIbHBIE,
JApEHaXHbIE, yNpaBieHUs U KaHaibl. KOHCTPYKTMBHO T'HAPOJIMHUU
MIPEICTaBIISIIOT COOO0M TPYOBl, pyKaBa, KaHAJIbl U1 COCUHEHUS.

[Ipunuun  geiictBus  OOBEMHOIO  TMAPONPHBOJA OCHOBAaH  Ha
NPAaKTUYECKOW HEC)KUMAaEMOCTH pPaboueill KUAKOCTU (BBICOKOM MOJYJIE
00BEMHOTO CKaTHsl pabouell KUJIKOCTH), UCIOJIb30BaHUM 3aKkoHa Ilackas
U ypaBHEHUsI BepHyiuM, yYUTBHIBAIOUIETO TEYEHHE PEaIbHOM JKUIKOCTH B
ruapocucreme. IlpuueM 17 OOJMBIIMHCTBA NPAKTUYECKUX HHKEHEPHBIX
pacyeToB B YpaBHEHUU BepHyuM MOXXKHO mpeHeOperaTb reOMETPUYECKUM
Y CKOPOCTHBIM HallopaMu BBUY UX MaJOCTH.

2.2. Tlo xapakTepy MOBMXKEHHS BBIXOJHOTO 3BEHA Pa3IAYalOT
CIIEyIOIINE  TUAPONPUBOMABL:  TOCTYMATEIbHOTO,  BPAIllaTEIBLHOTO,
TIOBOPOTHOTO JABMKEHUSI.

B rtumgponpuBOiEe  TOCTYMaTrelbHOTO  JBWXKEHUS  OOBEMHBIM
THJIPOJBUTATEIEM  SIBJIIETCS ~ THAPOUWIMHIP, B THIPOIPHBOIE
BpaIIaTeILHOTO JIBIKCHUS — TUAPOMOTOP, B THAPOIPHUBOJIE TTOBOPOTHOTO
JBW)KEHUS — TIOBOPOTHBIN THIPOIBUTATEITb.

[wnponpuBog ~ OONBIIMHCTBA  MAIIMH  dYallle BCETO  SBIACTCA
KOMOWHUPOBAHHBIM, T.€. OJHH  BBIXOJHBIE 3BEHBS  COBEPIIAIOT
NIOCTYTIaTeIbHOE JIBIKEHUE, a APYTHE — BpaIllaTeIbHOE WU TTIOBOPOTHOE.

2.3. Tlo BO3MOXXHOCTH PETYyIMpPOBaHUS OOBEMHBIC THIPOIPHUBOIBI
TI0JIpa3ICTISIOT Ha PETYJIMPYEMbIC H HEPETYIIHPyEMbIC.

PerynmupyeMbiM Ha3bIBAlOT THAPONPUBOJ, B KOTOPOM CKOPOCTH
TBUKCHUST BBIXOJHOTO 3BEHA (PEryIupyeMbIi mapaMeTp) THAPOABUTATEIS
MOKET M3MEHSTHCS IO 33J]aHHOMY 3aKOHY WJIM JKEJIaHHWIO oreparopa. ITu
THAPOTIPUBOALI  JOMOJHUTEIHLHO  TMOAPA3NCIAIOT: 10  KOHCTPYKIIUU
PETYHPYIOMIETO  YCTPOHMCTBA — ¢ OOBEMHBIM WM  JPOCCEINBHBIM
PETYIMPOBAHUEM.

B rupponpuBoiaXx ¢ IpOCCEIbHBIM PETYIUPOBAHUEM CKOPOCTh JIBHXKE-
HUAS BBIXOAHOTO 3BEHA THUAPOJBHIaTeIs H3MEHSICTCI C ITOMOIIBIO
PETYIUPYIOMIMX TUIPOAINIAPaTOB (JApocceneil), a B TUIPONPHUBOIAX C
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00BbEMHBIM (MAIIMHHBIM) PETYJIUPOBAHUEM — C MTOMOIIBIO PETYJIUPYEMBIX
TUIPOMAIIIUH.

24. Tlo Bugy 1UPKYISIOUU paboudei JKUIKOCTH — Pa3IMYaroT
THIPOTIPUBOALI C 3aMKHYTOM W Pa3OMKHYTOM IMPKYJSAIUed paboueit
KHUJTKOCTH.

B rupponpuBoae ¢ 3aMKHYTOM IUPKYJISIHEH padodasi KUIAKOCTh OT
TUJIPOJBUTATENSI  MOCTYNAeT  HEMOCPEACTBEHHO BO  BCACHIBAIOLIYIO
THJIPOJIMHUIO HAacOocA.

B runpornpuBosie ¢ pa3oMKHYTON HUPKYJSAIMEN padodasi )KUIKOCTh OT
THIPOJIBUTATEIS ITOCTYIIAET B THAPOOAK.

2.5. Jlng ruaponpuBOIOB MPUMEHSIOT TPU THUIIA CXEM: CTPYKTYpHBIE,
MPUHIUNAAIIBHBIEC U CXEMBI COCTMHEHUM.

CxemMol Ha3bpIBaIOT KOHCTPYKTOPCKUM JOKYMEHT, Ha KOTOPOM
MOKa3aHbl B BUJE YCIOBHBIX M300paXXE€HUW WM 00O3HAYEHUN COCTaBHBIC
YaCTH U3JIETUS U CBSI3U MEXK]ly HUMU.

Ha cxemax JeHCTBUTENBHOE MPOCTPAHCTBEHHOE PACIIOJIOKEHUE
COCTaBHBIX 4YacTell u3AeNrs OOBIYHO HE YYHMTHIBAIOT WU YYUTHIBAIOT
PUOJIMIKEHHO.

['paduueckue 0003HaUEHUS SJIEMEHTOB Ha cXeMme CIIETyET
pacrojaraTb TakuM 0O0pa3oM, YTOOBI JIMHUU CBSI3M OBUIM HauMMEHbIICH
JUIMHBI, a TaK)Ke€ YHUCJIO MX HU3JIOMOB M B3aUMHBIX IepecedyeHuil ObUIo
MUHUMaNbHBIM. Ha mosne cxembl JomyckaeTcs MmoMemarh crenudukaiuu,
pa3lIMuHbIe TEXHUYECKUE JaHHbIC, HANpPHUMEpP, TEXHUYECKHE TpeOOBaHMSI,
TaOJIHIIBI, AUATPAMMBI U T.I1.

CrpykTypHasi cxeMa onpeJiesieT OCHOBHbIC (DYHKIIMOHAJILHBIE YaCTH
W3IENusA, WX Ha3HAYCHUE W B3aUMOCBA3U. DYHKIIMOHAIBHBIE  YaCTH
U3JIETINSl Ha CXeMEe M300pakaroT B BUE NMPSIMOYTOJIBLHUKOB, a JIMHUU CBSI3U
— CIUIOIIHBIMM  OCHOBHBIMH  JHUHUSIMH. HaumMeHOBaHMS  KaXaou
(YHKIIMOHAILHOM YaCTH YKa3bIBAIOTCS HA CXEME.

[IpyHOMNMAbHAs TUAPABIMYECKAs CXEMa OINPEACNAeT IOJIHBIN
COCTaB »JJIEMEHTOB M CBSI3€M MEXAYy HHMU W JAeT JETAIBHOE
MpEACTaBICHUE O MPUHIMNAX PA0OThI U3JEHUSl. DJIEMEHTHI U YCTPOICTBA
Ha CXeMe H300paKaloT B MCXOJHOM TIOJOKEHHH B BHJE YCJIOBHBIX
CTaHAApTHBIX Tpaduueckux o003HaueHH, ycraHoBIeHHbIX ['OCTamu.

Kaxnaplii s1emMeHT (WM yCTPOMCTBO) Ha THAPABIMYECKON CXeMe
JIOJKEH UMETh  OYKBEHHO-IIM(PPOBOE  TMO3UIMOHHOE O00O3HAUEHUE,
cocTosilee U3 OyKBEHHOro 0003HaueHUs (TIPOMHUCHBIE OYKBBI PYCCKOIO
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andaBuTa) M MOPSAJKOBOTO HOMEpa (HayuMHasg C €IUHUIIBI, B Tpeaeiax
TPYIIbI 3JIEMEHTOB WK yCTpocTB), Hanpumep, P1, P2, P3, KII1, KII2 u
T.4. (TOCT 2.704-76). IlopsiakoBble HOMEpa JEMEHTaM IPHUCBAMBAIOTCS B
COOTBETCTBUU C IIOCJIENOBATEIbBHOCTBI0 WX PACIOJIOXKEHHUS Ha CXEMe
CBEpXy BHHM3 M CJ€Ba HampaBo. Eciin Ha cxemMe HMMEETCS TOJbKO OJUH
AIIEMEHT, TO MOPSAKOBBIA HOMED JIOITYCKAETCA HE CTABUTD.

[IpyHOMNMAIBHAsT THUIPABIMYECKAS CXEMa CIYKUT OCHOBOM JIA
pacyera TUAPONPUBOJA, pa3pabOTKM CXEM COCAMHEHHM, W3Y4YEHUS
MIPUHIININA JIEUCTBUS MAITUHBI.

Cxemon COCIMHEHUI (MOHTaXKHOM) Ha3bIBAIOT CXEMY,
MOKA3bIBAIOIIYI0  COEJMHEHUE  COCTABHBIX  YacTed  u3Jenus U
ONPENIETSIONIYI0  TPYyOOIpPOBO/BI, KOTOPHIMM  OOECIEUYMBAIOTCS  ATHU
COCIMHEHMS, a TAK)KE€ MECTA MX MPUCOEAUHEHUA. DIIEMEHTBI U YCTPOICTBA
Ha cxeme (Mmocie pacyeTa U BbIOOpa CTaHAAPTHOTO TUIPOOOOPYIOBAHUS)
M300paXxaloT B BHJE YIPOUICHHBIX BHENIHUX ouepTaHui. Jlomyckaercs
MU300paxaTh UX B BUJIEC IPSIMOYTOIHHUKOB.

2.6. Ilpu cocraBieHUM TNPUHIUIUAIBHOW THUAPABIUYECKON CXEMBbI
HEOOXOJIMMO YUUTHIBaTh MHOTHE (AaKTOpPbI: Ha3HAYEHHE TUIPOINPUBOAA HA
MamHe (st mpuBoAa paboyero OOOPYOBaHUSI WM  BBINOJTHEHUS
BCIIOMOTATEIbHBIX ~ OTEpaIliid, YCTaHOBOYHBIX [IBIDKEHUH); YpPOBEHBb
naBinenus B ruapocucteme: Hu3kui (10...16 MIla), cpemnuii (16...25
MIla), Beicokuii (25...42 Mlla); ycrmoBus  (QyHKIHMOHHUPOBAHMUS
THJIPONIPUBO/IA; HAJIEKHOCTD U JP.

B ruaponpuBogax TpakToOpoB, OyJIbI03€POB, CKPEMEPOB, PHIXIUTENIEH
U T.I. OOBIYHO TMPUMEHSIOTCS HIECTEPEHHBbIE HACOChl C HOMHMHAJIBLHBIM
nasnenueMm 10, 16 MIla. B ruzmponpuBomax 3KCKaBaTOPOB, MOTPY3YHKOB,
ABTOKPAHOB  HCHOJB3YIOTCS  aKCHAJbHO-TIOPIIHEBBIE  HACOCHI  C
HoMuHaIbHBIM naBienneM 10, 20, 25 u 32 MI1a.

[Ipu cocTtaBiaeHUM THUAPABINYECKON CXEMbl KaKOW-IMOO MAIIWHbI
HEOOXOMMO  WCIOJB30BaTh  OMBIT  Pa3pabOTKM W AKCIUIyaTaluu
aHasiornunbix MamuH. BHUHWcTponnopmam, BHM3emMmaim coBMecTHO ¢
3aBOJIJaMU-U3TOTOBUTEISIMU ObUTM pa3pabOTaHbl TUIIOBHIE THUAPABINYECKUE
CXEMBbl CTPOUTENIbHBIX U JOPOKHBIX MaluH. [I[pruMeHeHre TUIOBBIX CXEM
MOBBIIIAET  KA4eCTBO  NPOEKTUPOBAHUS  TUAPONPHUBOJOB,  CHUXKAET
HOMEHKJIATYPy IPUMEHSIEMOT0 000PYI0BaHUS, YIIPOIIAET POU3BOICTBO.

[Ipu cocTaBieHUN THUAPABINYECKON CXEMBI CTPEMSTCS BBIMIOJHUTH €€
MPOCTOM, ¢ MUHUMAIBHBIM KOJUYECTBOM 3JIEMEHTOB, HEOOXOMUMBIX IS
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(YHKIIMOHUPOBAHUSI TUAPONPUBOJIa U  OOECNEYMBAIOMIMX  33J[aHHYIO
HAJIEKHOCTD.

B OonpmmHCTBE CiaydaeB BBIOMPAIOTCS THUAPABIUYECKHUE CXEMBI C
PAa30MKHYTOW WUPKyJIsUMend padodyell >KUJIKOCTH, KOIrJa XKUJKOCTh OT
TUIPOJIBUTATENS TIOCTYIAET B TUIPOOAK.

PekoMeHIyeTcsl MPUMEHATh Pa3rpyKEHHYIO CXEeMy THIpPONPUBOJIA,
T.€. CO CIMBOM pabouell KUAKOCTH B TUAPOOAK MOJ MaJIbIM JIaBJICHUEM
MpU  HEUTPATBHOM TIOJIOKEHUU 3alOPHO-PETYIHUPYIOMIUX  3JIEMEHTOB
(30JIOTHUKOB) TUAPOPACTIPEACIIUTEICH.

2.7. IlyTm COBEpIICHCTBOBAHMS TPAAUIHUOHHBIX THIPABIMYESCKIX
CHUCTEM CBSI3aHBI C YMEHBIIICHHEM THIPABIMYECKUX IOTEPb MaBIICHUS B
TpyOOIpoBoax (3a CYET COKpAIEHUS JJIUHBI TPyOONPOBOJOB MEXKIY
HAacoCaMM, THUAPOPACHPEACIUTEIIMH W THAPOJBHTaTEISIMH, COKpAICHUS
KOJIMYECTBA COCAMHCHHA TpPyOOIPOBOJOB, TPUMEHECHHS (IIAHIICBBIX
COCIMHEHUH M PYKaBOB BBICOKOTO JABJICHHS C THYTOM apMaTypou H JIp.); C
MOBBIINICHUEM HAJSKHOCTH W O€30MacHOCTH 3a CYET IPUMCHCHHS
BCTPOCHHBIX KOMOWHHMPOBAHHBIX MPEAOXPAHUTEIBHBIX W TOIITUTOYHBIX
KJIAlIaHOB, YCTPOWCTB OTPAaHUYCHUS CKOPOCTH HapacTaHWs JIaBJICHUS,
BTOPHUYHBIX IPEAOXPAHUTEIBHBIX  KJIAMaHOB, MPHQIAHIIOBAHHBIX K
THUAPOABUTATEIISAM U .

2.8. MHOTr030710THUKOBBIE TUIPOPACTIPEACIIUTEIIN o
KOHCTPYKTHBHOMY HCIIOJHEHUIO KOPITyca pasleNsioT Ha CEKIMOHHBIE |
MOHOOJIOUHBIe. [IpW CEKIIMOHHOM HCIIONHEHUH THUAPOPACIIPEISITUTEIIS
30JIOTHUKH PACIOJIOKEHBI B OTACTBHBIX pab0YMX CEKIUSAX, KOTOphIE
COCIMHSIIOT B €IMHBIN OJIOK C HAIMIOPHOM M CIMBHOM CEKIIUSMHU C TIOMOIIBIO
CTSDKHBIX BHHTOB WM INMWICK. l[IpemoXpaHuUTENbHBIH W OOpaTHBIN
KJIalTaHbI OOBIYHO PACIOJIOKEHBI B HAMOPHOW ceKmnuu. [Ipu MOHOOIOYHOM
WCITOJTHCHUH BCE 30JIOTHUKU PACIOJIOKEHBI B OJTHOM Kopiyce. B Ttabm. 3.1
MIPUBEIECHBI 0003HAYCHHUS YIIPABICHUN THAPOPACITIPEACTUTEISIMH.

Tabnuma 3.1
YrpaBineHue ruipopacipeieTuTeIISIMA

O06o3HaueHme HanmeHnoBanue

\M IPYXUHHOE
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THAPaBINYCCKOC

ITHEBMATHYCCKOC

OT 3JIEKTPOMAarHuTa
(c o1HO¥M 0OMOTKOM, OTHOCTOPOHHETO
JIEHCTBUS)

OT JIEKTPOMarHuTa

(c 1ByMS IPOTUBOAECUCTBYIOLIUMHU
0OMOTKaMHU B OJTHOM Y3JI€,
JIBYXCTOPOHHETO IEUCTBUS )

ANEKTPOTUAPABINYECKOE

py4HOE

3. [Topsinok BHINOJTHEHUSI PA0OTHI

3.1. O3HakOMHUTBCS C OCHOBHBIMH YCJIOBHBIMH TpadUIeCKUMU
0003HAYEHUSIMU OCHOBHBIX JJIEMEHTOB OOBEMHOIO THAPONPHUBOJAA IO

['OCT 2.780-96, 'OCT 2.781-96, 'OCT 2.782-96, 'OCT 2.784-96.

3.2. O3HaKOMHUTLCS C THUIOBBIMU TnaApaBJIMYCCKUMHN  CXCMAMU

00BEMHOT0 THJIPOTIPUBO/IA U UX PabOTOM.

3.3. CocTaBuTh THUIPABIMYECKYIO CXeMy OOBEMHOTO THIPOIPHBOJIA

I10 3a/IaHUTO ITPCIIOAaBaATCIIA.

4. CocraBiieHne HpI/IHlII/IHI/IaJILHOﬁ FI/II[paBJII/I‘IeCKOﬁ CXEMbI

00beMHOT0 THAPONPUBO/IA
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Beimucatr B

TETpajlb

YCIIOBHBIE

rpadguyeckue

0003HaYECHUSA

AJIEMEHTOB OOBEMHOIO THUAPONPHBOJA, M3 KOTOPBIX OYyIyT COCTaBJIECHBI
NPUHIUINAIBHBIE THAPABINYECKUE CXEMBbI ISl BAPUAHTOB, YKa3aHHBIX B

Ttabmn.3.2.

CocTaBuTh IPUHOUITHAIIBHYIO THAPABIMYCCKYIO CXCMY H3 BBI6paHHBIX

JJICMCHTOB.

Tab6muma 3.2

BapuaHTsl 17151 cocTaBJIeHH S MPUHIUTHAIBHBIX THIPABINYECKUX CXEM
00beMHBIX THAPONPUBOI0B

1 E E | 4 |5 IB
1. CocTaBUTh NPUHIUITHAIBHYIO THIPABIUYECKYIO CXEMY
00BEMHOTO | 0OBEMHOTO 00BEMHOTO 00BEMHOTO 00BEMHOTO 00BEMHOTO
TUAPOIIPHUBO | THAPONPHUBOJA | THAPONPUBOI | THAPONPUBOI | THAPONPUBOIA THIIPONPUBOIA
na MOCTYTIATENBHO | a a BpaInaTesT-HOro MTOBOPOTHOT'O
MOCTYIATENb | TO JABMKEHUS C | BpallaTelbHO | KOMOMHUPOB | JBHXKCHHS C | ABYDKEHUS c
HOT'O Pa30MKHYTOM ro JABWKEHHUA | aHHOTO Pa30MKHYTOMH Pa30MKHYTOM
JIBIDKEHUSI C | IIUPKYJISIIIUEH C JEUCTBUS  C | HIUPKYJSALHUEH HUPKYJISIAEH
pasoMkHyTO | pabGoueit Pa3OMKHYTOH | pa3oOMKHYTOH | paboueit paboueit
7 JKUIKOCTH W | [UPKYJSAIUE | [MUPKYJISAIUE | KUAKOCTH U | KHIKOCTH U
LUAPKYJSILHAE | CEKLUOHHBIM W paboueit | 1  paboueil | CEKIIMOHHBIM TPEXIIO3ULIMOH
W pabodyeli | pacrpenenuTen | )KUAKOCTH U | XKAAKOCTH W | pacupeienuTeie | HbIM
JKUJIKOCTH H | M TPEXMO3UIINO | CEKIIMOHHBIM | M pacnpenenuTen
TPEXIO3UIIN HHBIM pacripeaeuT eM
OHHBIM pacrpesienur | enaem
pacmpenenu ernemM
TeJIeM
2. CoCTaBUTh NPUHIUITHATHHYIO THAPABINYECKYIO CXEMY
7 8 9 0
00BEMHOTO | 0OBEMHOTO 00BEMHOTO 00BEMHOTO
TUAPOIIPHUBO | THUAPONPUBOJA | THAPONPUBOI | THIPOIPHUBOL
na BpamaTeasHOT | a a
BpalaTeIbH | O JIBIKCHHS C | TIOCTYNaTelb | BpallaTelbHO
oro 3aMKHYTOM HOTO T0 JBWKEHUS
JIBIDKEHUSI C | [UPKYJISIIIUEH JIBIDKEHUSI C | C 3aMKHYTOH
Pa30OMKHYTO | paboueii PA30OMKHYTOW | IUPKYJISIIE
7§ JKUJKOCTH W | IUpKyauue | B paboueit
MUAPKYJSIE | 0O BEMHBIM u pabodei | KUIAKOCTH |
i palouell | perynMpoBaHUE | )KUJAKOCTH U | OOBEMHBIM
JKUJIKOCTA U | M JPOCCEbHBI | PEeryJIUpOBaH
JIPOCCENBbHBI | (PEeryIupyeMbl | M eM
M it Hacoc) perymupoBaH | (perymupyem
perynuposa uemM 13174
HHEM (mpoccenn TUAPOJBHUTAT
(mpoccenn YCTaHOBJICH €eJ1b)
YCTaHOBIICH Ha BBIXOJIE U3
Ha BXOJE B TUIIPOABUTAT
THIPOJIBUTA eJIst)
TEIlb)
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[Ipumeuanue. [IpeaycMOTpeTh yCTAHOBKY MPEIOXPAHUTEIBHOIO KIlallaHa B
HamOpHOM TUJPOJMHUKM U (GUIbTPA C TMEPEIMBHBIM KIAMAHOM B CIMBHOM

THAPOJINHUUA.
KoHTpoJ/ibHBIE BONIPOCHI
1. HazHaueHnue 00beMHOTO TUAPOIIPUBO/IA.
2. V3 Kakux OCHOBHBIX 3JIEMEHTOB COCTOUT OObEMHBIN THAPOIIPUBOT?
3. B dWem otramume TtHApONpHBOAA C 3aMKHYTOH HHPKYISIIHEH

paboueil JKHJIKOCTH OT THUAPONPUBOAA C PA3OMKHYTOM UUPKYISIUEH
pabouel )KuIKocTu?

4.

Kakumu criocobamMu MO>KHO pPEeTyIIMpOBaTh CKOPOCTH ABUKCHUA

BBIXOAHOI'O 3BCHA THI[pOl'IpI/IBOI[a?

5.
6.
1.
8.
9.

Kakue ¢pyHKIIMU BBIMOIHSAET rUApoanmnaparypa?
HazoBute npumepsl rHApOAIapaTos.

Jsist wero npenHasHaueH GUIbTp?

J11st yero npeaHa3HAvYeH MPeI0XPaHUTEIbHBINA KilaraH?
JIns yero mpeaHa3HayeH TUAPOPACIPEIeTUTENh?

10. Yro Takoe IMPUHIOHITHAIIbHAA TUAPABIINYICCKAA cxema?

11

12

13

. I300pakeHne Kakoro 1eMeHTa IPUBECHO Ha cxeme?:

. I300pakeHne Kakoro 1eMeHTa IPUBEICHO Ha cxeme?:

. I300pakeHne Kakoro 1eMeHTa IPUBEICHO Ha cxeme?:

A
—

14

_\|

. I/I306pa)KCHI/I€ KaKoro 3JICMCHTA IIPUBCIACHO Ha cxeme?:

M

15

|
. I300pakeHne Kakoro 1eMeHTa IPUBEICHO Ha cxeme?:

W

__wa

| —
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16. M300paxeHne Kakoro 3JIeMEeHTa MPUBEIEHO Ha cXeMme?:

17. N3o0pakeHue KaKkoro 3JIeMEHTa IPUBEJICHO Ha CXeMe?:

69)

18. M3oOpakeHne KakoTo dJIEMEHTa MPUBEICHO Ha cxeme?:
“ I I X

1l vl. .

19. N300paxeHne Kakoro dJeMeHTa MPUBEIACHO Ha cXxeme?:

—O-

20. N3o0pakeHne Kakoro 3JieMeHTa MPUBEICHO Ha cxeme?:
|

QO

21. N300pakeHne Kakoro 3JeMeHTa MPUBEJIEHO Ha cxeme?:

—&—

22. Kak n3zo0paxaercsi Ha THAPABIUYECKUX CXeMax Hacoc?

23. Kak n3zo0paxaercsi Ha THAPABIUYECKUX CXEMaX TUAPOLMIHHIP?

24. Kaxk n3o0paxkaercs Ha TUIPABINYECKUX cxeMax
MIPeIOXPaHUTENbHBIN KITaraH?

25. Kak wu3o0pakaercss Ha THAPABIMYECKUX CXeMmaxX oOpaTHBIN
KJIanaH?

26. Kak n300paxaercsi Ha THAPABINIECKUAX CXEMaxX JPOCCENbh?

27. Kak n300paxaercsi Ha THAPABIUIECKUX CXEMaX TUAPOMOTOP?

28. Kak n3zo0paxaercsi Ha THAPABIMYECKUX CXEMaX pacipenenuTeNb?

29. Kak n300paxaercsi Ha THAPABIUIECKUX cxeMaxX PuibTp?

30. Kak nzo0paxaercst Ha THAPABIUYECKUX CXEMaX pacxojiomep?

31. Kak uzo0paxaercsi Ha THAPABIUYECKUX CXEMaX MaHOMETp?

32. Kak wu3oOpaxkaercs Ha THUIPaBIMYECKHX CXEMaX JIaTYUK
TeMnepaTypbi?
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MNPUJIOKEHUE

DneMeHThl W YCTPOWCTBA THIPONPHBOJA  HM300paKarOTCs  HA
MPUHIUIHATIBHBIX THAPABIMYECKAX CXEMaX, OMPEICISIONNX ITOJHBIN
COCTaB AJIEMEHTOB WM CBSI3M MEXIY HUMH, B BHUJIC YCIOBHBIX TPaAUUECKUX
ob6o3nauennii, ycranosieHubeix ['OCT 2.780-96, TOCT 2.781-96, TOCT
2.182-96, T'OCT 2.784-96. VYcnoBHble Tpaduyeckue 0003HAUCHUS
OCHOBHBIX 3JIEMEHTOB THAPONPUBOJIA, MPUMEHSEMBIE B THUIPABINYECKUX
cxemax, npuBejeHsl B Tab6m. 11.3.1.

Taomuna I1. 3.1

HanmMeHoBaHMe 31€eMeHTa CXEMBbI VcnosHoe 0003HaUYeHHE

Hacoc neperynupyembii ¢
HEPEBEPCUBHBIM TIOTOKOM

Hacoc neperynupyembii ¢
PEBEPCUBHBIM ITOTOKOM

Hacoc perynupyemsiii ¢
HEPEBEPCUBHBIM IOTOKOM
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[Tponomxenue Tads. 11.3.1

Hacoc perynmupyemsiii ¢
PEBEPCUBHBIM ITOTOKOM

Hacoc perynupyemsiii ¢
PEryISITOPOM MOILHOCTH

>K
[ J-\IAI
TV V

['muapoMOTOp HEPETYIUPYEMBIH C
HEPEBEPCUBHBIM IIOTOKOM

['uapoMOTOp HEPETYIUPYEMBIH C
PEBEPCUBHBIM ITOTOKOM
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[Tponomxenue Tads. 11.3.1

['mapoMoTOp perynupyemsiii
PEBEPCUBHBIM ITOTOKOM

[M'uapouryiuHap ABYXCTOPOHHETO
JENCTBUS C OIHOCTOPOHHHUM IITOKOM

['uaponuarHIp OTHOCTOPOHHETO
JeHCTBUS MOPITHEBOM (0€3 yKa3zaHus
crioco6a Bo3BpaTa IITOKA)

['mapounIMHIp OTHOCTOPOHHETO
NENUCTBUS MOPITHEBOH (C BO3BPATOM

IITOKA MPY>KUHON ) Vi

—_—
[M'uapounnmHap TETECKONMMYECKUAM C
OJHOCTOPOHHHUM BbIJIABJIMBAHUEM - =
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[Tponomxenue Tads. 11.3.1

[TOBOPOTHBIV THAPOABUTATENH

Kitanan HaropHsIi
(mpenoXpaHUTENbHBIN NN
NIEPEJINBHOMN )

['mppopacnpenenurens
TPEXTO3ULIMOHHBIN C PyUYHBIM
yIpaBJe€HUEM

['mppopacnpenenurens
TPEXTO3ULIMOHHBIN C
AIIEKTPOMATrHUTHBIM yIIPaBICHUEM

Knanan oOpaTHbiit

['mapo3amMoK OATHOCTOPOHHUI

Jpoccens perynupyemsli
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Oxkonuyanue tao0. [1.3.1

OuIbTp

Oxnanutensd 0e3 ykazaHus
II0JIBOJIA U OTBOJA

¢
¢

IM'aapobax

AKKYMYJISITOp IPY>KUHHBIN
TUIPABINYECKUI

Pacxonomep

Tepmonatunk

Manometp

& o O -
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[Tpunoxenue I1.3.2

BykBeHHbIE MO3UIIHOHHBIE 0003HAYEHHUS OCHOBHBIX
3JIeMEHTOB I'MIPONPUBOIA HA MPUHIMIHAIBLHBIX
ruapaBandeckux cxemax no 'OCT 2.704-76

VY CTpoiCTBO (00IEE OO0ZHAUCHME). . v e eeteeeeanneeeennnneeennnnnnss A
THIPOAKKYMYIIATOD .« euvee et ittt e e et e e e e e e e ee e e en e AK
ANNAPAT TETITTOOOMEHHDBIM ... .t teteaetanaueeanateeetieeeanten aaeeenaeeenens AT
THAPOOAK .. ee et e e e e e e e e b
['UapOABUTATETD TIOBOPOTHBIM ... vvveenesaueaeeeeeeneananeneeeeeenns Jil|
JICTUATEIID TIOTOKA « .t v ueeeeeaeaae e e eeeesaeeaaeaneeeeeeeeaeennennneenens JIT
THIPOIPOCCETID ..ttt e e e e e e e J1P
|79 § 010K 211 (0) S P 3M
|7 91101009 €21 0121 (TP K
THAPOKIIATIAH OOPATHBIM .t vvnvuetinveeteaaeentieeeiteseeeenaeenenenan KO
[IM'mapoxitanaH MPEeTOXPAHUTEIIBHBIM ... vuuven s ieeiee e eeneneeeeneenns KII
IHapOKITATIAH PEYKIMOHHBIM ... .vvve e e easaneee e eenennaneeeneanns KP
7911 0000 (01 o) o T M
1\ 21 (0. (1 o MH
HacoC . H
Hacoc aKCHATBHO-TIOPIIHEBOM ... .vuvnvinvnvieieeeeeeneinaneee e eenns HA
HAaCOC-MOTOD .o HM
HAacOC MITACTHHYATBIN ...t e e e e e e e ee e HM
Hacoc pagyambHO-TIOPIITHEBOM ......vn vt eeeee e e ee e anenns HP
7911 010] 0L Tod 0 010 (S0 1 1 K11 N P
['uapoanmapaT 30JIOTHUKOBBIM ... ..uvvr e asvueneneseeenaneneeeeseanes P3
I'IapOoAnIaPAT KITAITAHHBIM ... ..cveeeiee e eeieeeeneneeeenaeeeenaneeens PK
PEryimsiTop MOTOKA .....v et e e e e PII
CYMMATOP TTOTOKA . v vuetee et ateeen et e ean e ee eeee e et aeeeeneaebeeees CII
S 017 (0] (1 o R T
7911000 (027 011 N <) 1 T YC
103 1) 123 | o )
L7911 000005811705 01 ) o S 11
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[Tpunoxenue I1.3.3

Ycia0BHBIEC 0003HAYECHUSA CeKIUN CeKIIMOHHBLIX
rujpopacnpeaeauresien

byksoit H o6o3Hauaercs HamopHas rujposunus, a Oykeamu Cl, C2 u
C3 - mporounsle KaHaybl. OTBEpCTHE JJIs TMOJBOJIa pabOYeil >KUIKOCTH
oJ JaBlieHHEM o0Oo3Havaercs OykBo P, a orBepcTue sl BbIXOAa
KUJKOCTU Ha ciuB — OykBoM T. OTBepCTHSs [ BHEITHETO COETUHEHUSI C
TUAPOJBUTATENSIMU 0003HaYaroTcst OykBamu A u B.

Ay, B
3 C3 el C3 3
-2 2 gg Qo O
H H ——¢ H H—
wo H—-C1 Cl1 c1 Cl1
L ]
=
1;-——-' oty
g -
I
P T P . ! T P T
-}
<L

. 14
a) ) j__o B)

3 3 3 3
2 2 aQ—n HQ
H 1 H H — =<1
Cl Cl 1 —O | H—C1
p T P T
n | - )

Puc. I1.3.1. YcnoBHbIe 0003HaUYECHHSI CEKIMI THAPOPACTIPEACTUTEIIS:
a — HaTopHasl; 6 — pabouas TPEXIMO3UIIMOHHAS; 8 — CJIMBHAS,
2, 0 — IPOMEKYTOUHbIE
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Hamopnas cexuus (cm. puc. I1.3.1, a) BkirouaeT oOpaTHBIN KiIalaH |
MpEAOXPAaHUTENbHBIN  KJIAllaH [OpsSMOro  JAeWcTBusA. Takas  ceKius
MPUMEHSAETCST IS TUAPABIMYECKUX  CUCTEM, HE  TPEOYIOIIMX
PACIOJIONKEHUS TPEAOXPAHUTEIBHOTO KilalmaHa HEMOCPEICTBEHHO OKOJIO
Hacoca.

Pabouast TpexmosuronHas cekius (cMm. puc. [1.3.1, 6) npumensercs
JUIsl  yNpaBlieHUsT TUAPOIMIMHIpAMU JIBYCTOPOHHETO JCUCTBUS U
PEBEPCUBHBIMU TUJIpoMOTOpaMu. Pabodast cekuuss uMeeT (UKCAIUIo
30JI0THHKA BO BCEX TPEX MO3UIUSX.

CnuBHas cexnus (cMm. puc. I1.3.1, ) ucronb3yeTcs 1 cliBa padouei
KUJKOCTH B TUAPOOAK.

[TpomesxxyTounast cekmus (cM. puc. I1.3.1, 2) Bkmowaer oOpaTHBIN
KJIanaH ¥ IPUMEHSIETCS JUIsl TOOYEPEAHOTO BBITIOJIHEHUS ABYX ONEPAIIHA.

[Mpomexxyrounast cekius (cM. puc. I1.3.1, 0) mMeeT Tpu 0OpaTHBIX
KJaraHa W TPUMEHSETCS JUIsi COBMEILEHUS [JBYX TEXHOJOTUYECKUX
omepaluii OT OJHOr0 MOTOKAa paboyei >KUAKOCTH MPU IOCIEI0BATEIHEHOM
COEJIMHEHUU TUJIPOJIBUTATEIICH.

[Tpunoxenwue I1.3.4

HpI/IMepLI I'MAPAaBJIHICCKHUX CXEM H YCTAHOBKU
AJIEMEHTOB IrHaAponpuBoaa B CxemMax

Jns ynpaBiaeHUs TUAPOABUTATENIIMU CEKIIMU TUAPOPACIIPEICITATEIIS
MOTYT MMETh Pa3JIMYHBbIE CXEMbl COCIMHEHUS KAHAIOB: MApAJIEIbHYIO,
MOCJIEAOBATEIbHYIO U MHIUBUYAIBHYIO.

Ha puc.I1.3.2 uzo0pakeHa NpUHIUIIHAIbHAS THAPaBIWYECKas cxeMa
00BEMHOTO THUJIPONPUBOJIA BO3BPATHO-NIOCTYNATEIBHOTO JIBUKEHUSL C
PA30MKHYTOW HUPKYJALHUEH padodeil KUIKOCTH M HapajljieIbHOM CXeMOou
COEIMHEHUS 30JIOTHUKOB TUAPOPACIPEACIIUTENCH.

ITpu mapannenbHON CXeMe COCIMHEHUS 30JI0THUKOB cekuuii P1 u P2
rujapopacnpenenutess (cMm. puc. [1.3.2) moTok XHAKOCTH OT HACOCa MOXKET
ObITh  MOJIaH  OJHOBPEMEHHO Ha  HECKOJBKO  THIPOJIBUTaresei
(rumpormuaapsl 11 u 112). ITpu 3TOM pacxom KUIKOCTU JETUTCI MEXKITY
TUAPOJBUTATENSIMUA OOPATHO MPOMOPIIUMOHAIBHO UX BHEITHUM Harpy3Kam.

Pabouas xxunkocts u3 ruapodaka b (cm. puc. 11.3.2) mo BcacsiBatoiei
TUAPOJIMHUM HacocoM H momaercss B HAMOpHYIO THMAPOJIWHUIO U MOCTYIIAET
B Tpexmno3uimonHbie cekiuu Pl u P2 rugpopacnpenenutenss ¢ pydHbIM
YIIPABIICHUEM.
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Puc. I1.3.2. [IpuHiunuanbHas rugpaBindeckas cxema ruIporpuBoIa
BO3BPATHO-IIOCTYIATEIbHOTO IBUKEHHUS C PA30OMKHYTON
LHUPKyJsiLuen pabodei )KMIKOCTH U apaJuleIbHON CXeMon
COCIMHEHMS 30JI0THUKOB THIPOPACIIPEAEIUTENCH

[Ipu HelTpanbHOM (MCXOJHOM) IMOJOKEHUH 30JI0THUKOB cekiui Pl u
P2 pacnpenenurenss (OHO MMOKa3aHO HAa CXEME) HAIOpPHAsl TUIPOJIUHUS
COCJIMHSIETCSI CO CIMBHOW TUAPOJIMHHEW UM paboyasi KUIAKOCTh 4Yepes
buasTp @ Bo3Bpamaercs oopatHo B ruapodak b. IlapamnensHo GuibTpy
@ ycraHoBieH nepenuBHOW kianan KII2, HampaBiasironmuid SKUIKOCTb
MUMO (PUIIbTpa B cllydae 3arpsi3HEHUs] PUIbTPYIOIIETO 3JIEMEHTA.

HUcnonnurensHble  THUAPOJMHUUA  COCOUHSIOT  cexkiuu Pl, P2
rugpopacnpenenurens ¢ rugpomwuHapamu L1, 12 coorBerctBeHHO. B
WCXOJHOM TIOJOKEHUU  30JOTHUKOB  HCIIOJHUTEIBHBIC  THUAPOJIUHUHN
NEPEKPBITHI, U MITOKA TUAPOIMIMHIPOB 3a(DUKCUPOBAHBI B ONPEACICHHOM
MOJIOKEHUU.

ITpu YCTaHOBKE, HaInpumep, 30JIOTHUKA CEKLINH P1
rujpopacupeieNnuTenass B BepxHee pabouee moJiokeHue (T.e. €ro
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HEO00XOJIMMO CMECTUTH BHU3 OT UCXOJHOTO MOJIOKEHUSI HA OJIHY MO3UIIUIO)
KUJKOCTh OT Hacoca H uepe3 oOparnbiii kiaman KO Oyxaer moctynaTh B
MOPIIHEBYIO (JIEBYIO) TMOJOCTh ruapommwubapa [[l, a u3 mrTokoBoi
nojoctu (mpaBoil) Oyner ciuBatbes B rujapodOak. IlITox rumpormnuHapa
[[1 nepemerniaeTcs BIpaBo, T.€. padOTAET Ha BHITAIKUBAHHUE.

[Ipu BKIIIOYEHUH 30JI0THHKA pacnpenenutens P1 B HIDKHIOO pabouyio
No3uIMio0  (T.e. €ro HEOOXOJUMO CMECTUTh BBEPX OT HMCXOJHOTO
MOJIOKEHUSI Ha OJIHY MO3UIIMIO) KUAKOCTh OT Hacoca H yepe3 oOparHbIit
knanad KO Oyzaer moctymnaTthk B IITOKOBYIO MOJIOCTh Tupormiuuapa L1, u
Y3 TIOPIIHEBOW MOJOCTH OyJeT ciauBaThcs B ruapoOak. B sTtom ciyuae
mtok uunHapa {1 nepemeriaercs BieBo, T.e. padOTaeT Ha BTATMBAHUE.

VYmpaBneHue ~— mepeMelmeHMeM — [Toka  ruapoumnuHapa L2
MPOU3BOJIUTCA CeKMen P2 ruapopacnpenenurens aHaIOTHYHO.

ITIpenoxpanutensubiii knanan KII1 npemoxpaHser THApOCUCTEMY OT
JaBjieHUs paboyell KUIKOCTH, MPEBBINIAIONIETO YCTAHOBJICHHOE, IyTEM
CIMBa OKUAKOCTM B ruapobak b. Ilpm ycraHoBke B KadecTBe
TUAPOJBUTATENCH HE TUJIPOIMWIMHAPOB, a THUAPOMOTOPOB OyJeM HMETh
TUAPOIIPUBO, BPAIIATEIbHOTO ABWKEHHUSI, MPUHLHI JEHCTBHS KOTOPOIO
AQHAJIOTUYEH BBIIMIEPACCMOTPEHHOMY NPUHIUITY JIEUCTBUSA THUAPOINPUBOIA
BO3BPATHO-TIOCTYNATEIBHOTO IBUKEHUSI.

Cxema TUApPONPHUBOAA BpAIIATEIBLHOIO JIBMOKEHHS C 3aMKHYTOM
IUPKYIIsIuen padbouel )uaKoCTH npuBeeHa Ha puc.l1.3.3.

B ruapornpuBosie ¢ 3aMKHYTON HMPKYJAIKMEH paboyas *KUIKOCTh OT
ruapoaBuratenss — rugpomoropa M (cm. puc. 11.3.3) — mnocrynaer
HETMOCPEJICTBEHHO BO BCACHIBAIOIIYIO THAPOIMHUIO OCHOBHOTO Hacoca H1.

YacToTy BpallleHUs Bajla THAPOMOTOpPA PETYIUPYIOT, H3MEHSS
pabounii 00beM Hacoca H1, a HampaBieHue BpallleHHs Bajla THIPOMOTOpa
U3MEHSIOT C TIOMOIIBI0 PEBEPCHUPOBAHMS TOTOKA pabodYei KUIKOCTU
Hacocom HI. IIpegoxpanutensueie knananbl KII1 m KII2 3ammmarot
TUJIPOCUCTEMY OT MEPErpy30K KakK MPU MPSIMOM HaIPaBJICHUW BpaIllCHMUS,
TaKk W NpH peBepcupoBaHuu. [Ipyu ATOM BBHITONHSAET CBOM (YHKIIMH TOT
KJIaNlaH, KOTOPBIM COEAUHEH C HATOPHOUW THIPOIUHUECH.

Komnencarmro yTEUYEeK paboueit JKUJIKOCTH o0OecrieunBaceT
JOTIOJIHUTENbHASA TUAPOCUCTEMA MOANUTKU. B 3Ty cucremy BXOAST HAcOC
noanutku H2, nepenuBHo# knaman KII3, mogaep>kxuBaroniyii MOCTOSHHOE
naBienne moanutku (ooeraHOo 0,3...0,5 MIIa), nBa oOpaTHBIX KjlamaHa
KO1 u KO2, BrItO4eHHBIX MapajyieabHo rujpoMoTopy. [loanuTtka Bcerma
MPOUCXOJUT B CIUBHYIO THUJIPOJIMHUIO, IIO3TOMY OJHOBPEMEHHO C
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MOAMUTKON OCYIIECTBIISIETCS TOANOP padoyeill KUAKOCTH B CIUBHOU
TUIPOJIMHUY, YTO CYIIECTBEHHO YJIy4IIaeT ycloBus paboThl Hacoca H1 Ha
BCaCBIBaHHE.

7 K1
I
Wi KOI M
H1
KII2
- W KO2
]
|
H2
- -:KH3
W -
|_ | b

Puc. I1.3.3. Cxema ruponpuBoia BpaaTeIbHOTO ABUKEHUS
C 3aMKHYTOM LUPKYJISLKEN pabodeit KUIKOCTH

TumoBble  CXeMBI  IPUMEHCHHS  OJHOCTOPOHHHUX  THAPO3aMKOB
npuBefeHbl Ha puc. 11.3.4. T'uapo3aMku npeaHa3HadeHb! IS IPOIYCKaHUS
IOTOKa padoueil )KMIKOCTH B OJHOM HAlpaBJIEHUH M 3alMPaHUs [TOTOKA B
00paTHOM HAIIPaBICHHUU MPH OTCYTCTBHM YIIPABISIOIIETO BO3ACHCTBUA. A
Ipyd HAIMYMK YIPABJISIONIEr0 BO3AEHCTBHMS Ha 3aIlOPHO-PETYIHPYHOIIUA
SJIEMEHT padodas >KHIKOCTh IPOMYCKAETCS THAPO3aMKOM B 000HX
HAIPaBICHMSIX.

['mapo3aMKH MIPUMEHSIOT B DKCKaBaTOpax, aBTOKpaHax, Oyibao3epax,
CKperepax M JAPYruxX MalldHax s HMpeIOoTBPAIIeHUsT CaMOIPOM3BOIBHOIO
OIyCKAaHUS Pa3IMYHOr0 O0OPYIOBAaHUS M MEXAHM3MOB (BBHIHOCHBIX WIIH
OTKHIHBIX OIIOp JKCKAaBaTOPOB, OYIILIO3EPHOr0 O0OPYIOBaHMS, KOBIIA
CKperepa, MmoabeMa M OIyCKaHus pabodero oprana u ap.). ['mapo3amku
OOBIYHO YCTAHABIIMBAIOTCS HEMOCPEACTBEHHO Yy THIPOABHraTescH, dYarie
BCET0 Y TUAPOLIMIAHIPOB.

OIHOCTOPOHHHE THAPO3aMKH TEPEKPHIBAIOT OJHY THIPOJIHMHUIO,
HAIIpUMeEpP, THAPOIUHHIO IOPIIHEBOH MOJOCTH THapoumauHapa 1 (cm.
puc. 11.3.4, a), WiIx THOPOJMHUM INTOKOBBIX ITOJIOCTEH THAPOLMINHIPOB
111 u 112 (cm. puc. 11.3 .4, 6).
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Puc. I1.3.4. TunoBslie cXxeMbl IPUMEHEHUS TUAPO3aMKOB

Puc.I1.3.5. IlpuHuunuansHas THAPABIMYECKAS CXEMA YHUBEPCAIHHOTO
OJIHOKOBIIIOBOT'O KCKaBaTopa
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