. FAABA XIIl. NTPOTHBOMOXAPHOE BOJOCHAB)XEHHE
BHYTPH 3JJAHHA

§ 63, Hasnauenue, kJaccHOHKaUHWsi M, OCHOBHbIE
9JIEMEHTH BHYTPEHHEro BOAONPOBOAA

BryTpenHHii BOJONPOBOJ — 3TO  HHXKEHEpPHO-TeXHHYe-
CKOe COOpYyKeHHe, IpeAHasHayeHHoe A NoAauH BOJAH 10T-
peburensiM mojJ TpeGyeMBIM HANOPOM OT HAPYXKHHEIX BOJO-
HCTOUHHKOB.

BryTpennue BOAONPOBOAB NOAPA3JEJSIOTCS MO HA3HA-
YeHHI0O Ha PAL BHJOB:

X03AHCTBEHHO-NHTbEeBH €,  OpeiHAa3HayeHHH
IS NoAayH BOABI K BOMOpasGOpHHIM KpaHaM, XO3sHCT-
BeHHO-GHITOBHIM TIpHOOpaM; .

NPOH3BOACTBEHHH e, IpeHA3HAYCHHHE JJIS M0~
Jlaud BOAB HA TEXHOJIOTHYCCKHE HYMKJBI;

NPOTHBOMNOXKapPHH e, obecneynsapiiue noaavy
BOJAH JJIA LeJiel MoXapoTyleHHs: BHYTPH 3AaHHSA;

o6belHHEHHBH e XO03fHCTBEHHO-IIPOTHBONOXAPHHE,
X03AACTBEHHO-TIPOH3BOACTBEHHO-IPOTHRONOXK APHHE,
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Puc. 100. 3ae- o
MEHTH BHYTDeH-
Hero BOAONIpO-
BOAA

] — MarscTpans-
#eft TpyGonposon;

2 — pomomepuuft
Yaen; 3—meoa B
ananpe;, 4 -— pac-
npesennTensHu i
noxaprufi  TpyGo- 5 .
npopof  (crosx); .
§ — nomapauii
KpaH; 6 — OLTO-
Bble npubopnl; 7 —
pacnpeaennTens.
HIR xos;acrnenun--
MHTLEBO] TpyGo-
uposox (crosx) Tt
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BuyTpennnii BOAONPOBOA  COCTOHT H3  CJEAYIOUHX
anementoB (puc. 100): .

BBOJa B 3/]1aHHEe—OTBETB/JEHHS OT  HapyMXHOIl
CeTH JI0 BHYTPEHHell MarucTpaibuoii cetH (o6HYHO  JO
BOJAOMEpa), NPEAHA3HAYEHHOrO AJs NOJAAYH BOAH OT Ha-
PYXKHOH CeTH B 3JaHHe;

BOAOMEpDHOroy3jJa—BOJAOMEpa C apMaTypoH
Jui y9eTa KoJHyecTBa notpelaseMoit BoAH

MarucrTpaabHLXx TpPpyb6onmpoBOAOB, Cayxa-
LIHX JJs NoJaud BOJAB K paclpejesHTeNbhbM Tpybonpo.
BojlaM (CTosiKam);

pacnpefeJHTEJABbHEBX TpYyOOnpoBOAOS,
npe/Ha3HaYeNNLIX AAA pacnpejeseHHss BOJAB N0 3TaxaM
3JlaHAs K BOJAOPa3GOpHBIM TOYKAM;
~ BOAOpPAas3boOpPHOW apMAaTypH H NOXAapHHX
KpaHOB. :

Kpome ykazaHHBIX BHlleé OCHOBHHX 3JEMEHTOB, BHYI-
pennuii BOJONPOBOA, Ha cayuali HeZOCTATOUHOro Hamopa B
HapyXHOH ceTH, MOXKeT o6OpPYAOBaThCd  BOAOHANMOPHBIMH
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GaKkaMH, HACOCHBIMH H THCBMAaTHYECKHMH YCTaHOBKaMH.
Cerp Tpy60OmpOBOJIOB BHYTPEHHEro BOAONPOBORA OCHAIlA-
ercsi 3anopHO-peryJaupyiolieil apmarypoi.

§ 64. CxeMb BHYTPEHHHWX BOLONPOBONLOB

BriGop cxembl BHYTPEHHEro BOMONPOBOAA 3aBHCHT OT
cooTHOWeHHs Tpebyemoro Hanopa Ha BBofe Hyp, BeaHuHHa
KOTOpPOro -ONpeiessieTcss pacyeToM, H  rapaHTHPOBAHHOIO
-Hp, T. e. MEHHMAJBHOrO  Hamopa y BBOJAa, BeJHUHHA
KOTOpPOro yCTaHaBJIHBAETCS BOJONPOBOJHON cayxO6o0H  mo
NaHHEM HaOaofeHHid 3a BoAONOTPeOJICHHEM.

BosMoxHB c/AeAyOlHe CXeMbl BHYTPEHHHX BOAONPO-
BOJIOB. '

BuyTpennuii BoaONpPoBoa Ge3 NOBBICHTEJbHBIX YCTaHO-
BoK (puc. 101) ycrpausalor B TOoM ciaydae, KOrjia rapaHt-
POBAHHHI HaNop B HaApyXHOM BOAOMPOBOAe Oonblie Ha-
nopa, Heo6XOAHMOro JJsi paboThl X03a#CTBEHHO-OLITOBBLIX
npu6opoB MHrpxos M NOXKaPHHX KPaHOB Hrprom, T. €.

Hy s <He > Hyp o

Boponposon ¢  NOXAPHLIM HACOCOM-NIOBBLICHTEJEM
(pmc. 102) ycrpamBaercd B Tex chaydasix, Koria

H-:p.xoa < Hl'-.< H'rp.no:a ¥

B o6biuHOe BpeMsi BOAA MOCTyNaeT H3 HapyKHOH ceTH
BO BHYTPEHHIOK CE€Th Yepe3 BOAOMEP, MHHYA  HOXKapHHIH
Hacoc, TAK KaK 3JEKTPO3aiABHKKH 4 3aKpHTH.

B caysae nmoxxapa npHBOAHTCH B JefiCTBHE MOXKapHbIH
nacoc /. Ilyck Hacoca ocyllecTBJfAETCS JHCTAHUHOHHO OT
KHOTIKM, YCTAHOBJIEHHOH B IIKa(UHKe KaXJOro NOXKapHOro
Kpana. OJHOBpEMEHHO C BKJIOYCHHEM  3JEKTPOABHraTess
oTKpHIBaioTesi aJekTposaasikku 4. Ilpn noxkape paboraer
TONILKO NOXKapHBIH Hacoc, obecrneudBas MoAady pacyeTHO-
ro pacxoia BOAb, PaBHOTO CyMMe MaKCHMaJbHOrO XO3sii-
CTBEHHOTO H IIOXKAapHOTO pacxoxa, T. €. .

Qpac-l = Qxos + Qnox-
- O6parubiii kaanan 2 uckiiouaer pafory macoca  Ha
ce6s, a obfpaTnbifi Kjamag 3 nmpeioxpaHser OT rAAPaBJH-
YyecKoro yjaapa IpH OCTaHOBKe.
Bomonposox ¢  BojonanopHeiM Gakom W HacoCaMH
(puc. 103) mpHMEHAT NpU INOCTOSHHOM HENOCTATKe Ha-
nopa B HapyXHOH CeTH, Koria

Hrp‘xoa>Hr<H1‘p.nox :
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Puc. 101. Cxema Boponposofia Ge3 NMOBKCHTENbHHX YCTAHOBOK

1 — X03AACTBEHHO-IUTEEDBE KpaHul; 2 — NbapHs o - . 4 — 3a-
i Kp PEEle Kpauu; 3 — BofgoMep; 4 —sa

Puc. 102. CxemMa BOZONPOBOAA C MOMKAPHHMH HACOCAMH MOBHCHTENSMH

1 — noxapHHR Hacoe; 2, 3 — oGPATHEIE Hiananbl; 4 — SNEKTPO3SAABHAKH

B srom cayuae BojOHAmOpHHA 6aK Hrpaer  poJb
HaNOPHO-peryJnpyouel eMKOCTH, KpOMe TOro, OH MOXeT
HCIIONB30BATLCHA JIJHA aBTOMATHY€CKOI'0 nycka noxapaux
HAaCOCOB.

B ofnuHoe BpeMss paGoTH BOZONPOBOAA NPH AeHCTBHHM
Xo3sficTBeHHOro  Hacoca / H nojaye Bogw B  oObeme,
GOJEBI[IEH BOZonoTpe6aenHsi, H8GHTOK ee HAeT B BOAOHANOP-
HBIA Gax, NpH yBeJIHYEHHH BOADNOTPeGAEHHS BOJA H3 BOAO-
HamopHoro 6aka mocTynaer B! ceTh. IIpH 5TOM moOXKapHHe
KpPaHH MNOCTOAHHO HaXOAATCHA NOJ AaBJeHHeM BO}IOH«'!HOP-
HOro Oaka.

[Ipu noxape, 3a cyer yBeJHYeHHs pacXoAa BOAH, ee
YpoBeHb B 6aKe NOHH3HTCH, KOTla OH ONYCTHTCS HHXKE YPOB-
HA nenpnxocnoseﬂaoro 3anaca, cpaGamBaeT pe.ne, BKJTIO-
4as MOXapHHA HAcoC 5 W OAHOBPEMEHHO OTKPHIBAafA IJIEKT-
po3apsuxky 6. IIpu stom obGpaTHmii KJaanaH J aBTOMAaTH-
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Puc. 104, Cxema BOAONDpOBOAA C MHEBMATHYECKON YCTaHOBKOR

1 — nuepmoBax; 2 — KoMnpeccop; § — XoasficTeennwfi macoc; 4 — pojoMep; 5 —
ofipofiHas AWHHA ¢ 3AKTPOSANBHKKoNA; § — NoMapEWf Hacoc

, x

Puc. 103. Cxema BOAONpPOBOAa € BOAOHANOPHHM 0aKOM H HACOCAMH

] — xoanficTeeHnwf wacoe; 2, J — ofpaTHbie KiAana#k; 4 — BOAOHATIODHWA G6ak;
§ — noxapauft Hacoc; 6 — oOBOAREA AWEHA; 7 — BOAOMED

YyeCKH OTKJIOuaer BoJloHanopHuii Gax 4. [Toxapubifi Hacoc
obecneunBaer nojgauy pacueTHOro KOJHYecTBa BOJABI HA TY-
IIeHHE NOXKAaPa M XO03siCTBeHHO-NHTheBue Hyxan. O6part-
HBI# KJanad 2 NpejoTBpalllaeT NocTynJeHHe BOIb H3 BHYT-
peHHell BOJAONPOBONHOI CeTH K HACOCaM JIPH NHTAHHH €€ OT
BoaoHanopHoro 6aka. HepocraTkaMu 3To# cXeMbl ABJAIOTCH:
3acTaWBaH¥e BOJBI, YCTaHOBKA GakoB Ha TpebyeMoOH BhICOTE
YTO HHOrAa 3aTPYyAHHTEJNLHO, HeyRoOCTBO B IKCIIYATALHH
(macoch yCTaHABJIHBAIOTCH B NMOABAJbHOM NOMEIIEHHH, a
6akH B BePXHHX 3Taxax). :

BoponpoBop ¢ nueBmaTHueckod ycranosko# (puc. 104)
MOXKHO 3((PeKTHBHO HCNOJIL30BATL B TEX Ke Caydasx, 4To
M BOJONPOBOJ C HACOCAMH H BOAOHATIOPHBIM GaKOM, €CJH
YyCTPORCTBO BOJOHAMOpHOro 6aKa HEBO3MOXHO HJH Hele-
aecoobpasno. CocTaBHOH 4acTbI0 TAKOH CHCTEMBI SIBJSIIOT-
[ :

BO3YMIHO-BOAAHOH  Gak J/, BHNOJHAWINHA  poJb
HaNOPHO-PETYJAHPYIOILEeH eMKOCTH, H KoMmmpeccop 2, cayxa-
WHA AAA TNEPHOAHYECKOH NOXa4YH  CXKATOro  BO3AyXa.
Bxuiouenne NoXapHOro Hacoca OCyUIECTBJSIETCs OT  peJe
HAABJIEHHS, BEJHUYHHA KOTOPOro yMeHplunaercs npm paGore
MOXapHHX KPaHOB O MHHHMAaJbHOrO DPacueTHOro - 3Have-
HHA.
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Puc. 105. CxeMa BOAONPOBO/a C 3aNacHHM pesepsyapom

I — nuenmoGak; 2 — xomnpeccop; J — XosaficTRennf ; 44— -
g o namcm e Hacoe; 4-— sanacHoft pesep

Boponposox ¢ sanacHmim pesepsyapom (puc. 105)
NPEeANOYTHTENEH TOTJAa, KOTAa B HapYXKHOM BOJONPOBOAE
BEeJIHYMHA FapaHTHPOBAHHOrO Hanopa 5M W menee. HauGo-
Jiee WacToO NO TaKoi CXeMe MOHTHPYIOT BHYTPeHHHe
BOZONPOBOJL B T€arpax, B lleXax NOBHIUEHHOH MOXapHOH
OMacHOCTH.

§ 65. Iporusonoxkapuvie TpeGoBaHus
K YCTPOHCTBY BHYTPEHHHX BOHONPOBOMOB.

Beoam w Bomomepuuie yaaw. [lns nagexuo#t paGoTh
BHYTPEHHHE MOXapHbe W 00beAHHEHHbIe NOXKApPHHE BO-
AONPOBOALI NPH YCTaHOBKE Ha HHUX Gojiee JABeHaklaTH
NOXKapHHX KPaHOB AOJKHH HMeThb He MeHee JBYX BBOJIOB,
NPHCOCAHHEHHBIX MO0 BO3MOXKHOCTH K Pa3sHbIM  ydYacTKam
HapyXHOH KOJIbLEBOH BojonposomHo#i ceTw. JIBa  BBOZa
CAeayer NpenycMaTpHBaTh AiA KHABIX SAAHUA, B KOTO-

219




Puc. 106. ¥erpofictso somomep-
HOTO y3Ja

1 — BojloMep; 2, 4 — 3aNBHMKKH, I —
ACKTPO3AIBHIKKA; 5§ — KOHTPOABHBIA
KpaH

puix Gosee 400 xBapTHp, AME KIy6OB, TeaTPoB M KHHO- -

TeaTpPoB; 3XaHHH, 000PYAOBARHBIX JPEHYEDHHMH H CIPHHK-
JIepHHIMH CHCTEMaMH, TIDH MRDJIHYECTBE Y3JI0B YNpaBJeHHA
Goniee Tpex. 1

BBoan NpOEKTHPYIOT uS WYrYHHHX TPY6  AHAaMeTpOM
50 MM u Gousee. Jlnsi BBONA MEHbIIEr0 AHAMETPA NpPHMEHs-
10T CTajbHBIEe TpPYOHL.

BuyTpH 3paHHS BBOA  BRKAHYHBAETCS  BOAOMEDHHIM
yanoM. Bonomepiufi ysen @®belHHEHHEX M IOXAapHBIX
BOJIOTIPOBO/IOB BKJ[I0YAeT CIASNYIOUlHe OCHOBHHE 3JIeMEHTH
(puc. 106)® BogoMep I; OTKIHOHYAIOUIHE 3aMOPHBIE 3aABHXK-
KH JI0 H nocje pogomepa 2 u#; o6BOLKYIO JIHHHIO C 3aNJIOM-
GHPOBAHHOM 3JIEKTPO3aJABHMKKOA B 3aKPHTOM COCTOSIHHH J;
KOHTPOJbHO-CNYCKHOH KpaH §, ycTaHaBJHBaeMHf MexXAy
BOJOMEPOM H 3aIIOPHBIM YCTPOHACTBOM. !

B cHcremax BHyTpeHHero BOAONPOBOAA  NPHMEHSIOT
KpHIbuaThle HJAH TYpOHHHHe Bomomepu (puc. 107).

Bonomepsl neo6xoxumo moaGHpaTh Ha MaKCHMaJbHHIH
pacueTHB# pacxol BoAL (C WyYeTOM IO}KapHOrO0 pacxoja),
ncnoan3ys taba. 53. Cunraercs, 4To BogoMep mnomobpan
NpPaBHJBHO, €CJH NOTepPH Hamopa NPH MPONYCKe pacXonos
BOAb Ha XO3fACTBEHHO-MHTBEBLHIE H  TPOH3BOACTBEHHHE
HYXZbl He NMpPEeBHINAIOT B KPHJIbYATHX BOgoMepax 2,6 M,
a B TYpOHHHHX — | M H COOTBETCTBEHHO IPH NOKape —
5 u 25 wm -

ITorepn Hamopa B BopoMepax onpejensorTcs no Gopmy-
ae _ :

hmn =5@, (87)
rie figon — NOTEPR Hanopa; S — CONpOTHBNeHHe BOJAOMepa, NpHHHAMAe-
moe mo Taba. 53; Q — pacuernuifi [pacxon.

Ilps 3HauHTEeNBbHBIX KoJAeGaHHAX pacxoma BOAH B ce-
TH YCTaHaBIHBAIOT ABa BoaoMepa — OoJiblIOA W MaJH

(puc. 108). '

[Mpu mMannx pacxofax yHeT NPOH3BOAHTCA TOJLKO Ma-
“aumM BogomepoM. Ilpu yBenmuennn pacxoma (manpHmep.
BO BpeMs ToXapa) ¢ NOMONIbIO YyPaBHOBEUIEHHOT® KJana-

Ha I (knanmaH mepeKk/NIOYeHHR) OTKpHBaeTcs npsamofi Xoa
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OcHoBHble

Ta6anma B53.

TEXHHYECKHEe XAPAKTEPHCTHKH KPHJABYATHEX ¢ TYPUHH'HHI BOAOMEDPOB

L@
(=]
e i
sy
o”ﬁ
o8 ) 3
o @ < o e EBe2Ey
L —_
s°E% % pLSier o2 - ===
Bl gfdn—s 88888
g R ooy T L
B cocococ oo
gio
=
e
532 1=}
2% oW oW O~ O N o
EE. o o000 60 — L S
o8 & o e T © = W N g
§E~§ oo o oo i
La=4 -3
o
1=
o
=§":
3| B¢ Qo+ o €1 = =)
“EE“ n o eaTel TR o 35888
g 3 - -] = = &
)
=R
- = O
Wl m=
o
-
B
E
=
- N W 0 4 = M M WM WO W
5‘.;,‘ iy U T - e — = = UY P —
] O OO v - N — o
=
=
o
x
P
=
3 =
8 (- I TR 7= T S T o) cegsgscese
o — 1 = -0 M~ O
= =+ S -D
2 ]
o
(=9
o
4
g :
FEDE
§5:2
o%ﬁ%x
gE5Ex 2923888
axs | o m o woo ® o m S B
ng.ﬂgz —_- =@ A F - =~ &8
@ = O
"=’=§5=
E5 o
CEE
el
-
[ !
2 2 =
=] g o
=
g & =
] £ =
8 5 \'=]
= 3B S
= = [:-
=

221



Puc. 107. BopomepH

a — KpHALuaTHA; 6 — TYpOuH-
Hmfi; [ — wopnyc; 2 - nepe-
pRaTounsfi  MexaHM3IM; 33—
cHeTHHIf! MeXaHm3M; 4 — Ui-
depbaar; 5§ — Kpblwika; 6 —

BEPTYIIKA WK typOuna; 7— @1
ceTxd
7
=
=2,
Puc. 108. Bogomep KoM- |
GHHHPOBANNHH ——
I — recorofi Kaamamu; 22— i
Gonbofl  BoAoMep; J§ — Ma-

aufi BoAOMeEp

&
ﬁ'\

Ir,

._‘7'
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Bofe uepes GoubINOW BOJAOMEP, KOTOPHIH W yuHTHIBACT pac-
XOJl BOJHL.

B tom cayuae, ecan paxe -Bojomep obecneuHBaer npo-
NyCK MaKCHMaJbHOrO XO3dHCTBEHHO-UMTLEBOO H  [OMXKap-
HOTO pacxozia, HO BOIAONPOBOAHASL CeTh HMEET OJHH BBOJ
M/ K€ BOJAOMEP HEC pAccunTal Ha NPONYCK [0XKapHOro
pacxojia, BoAoMepHLIl y3ea o6opyayercst 06BOAHOIN JHHHEIl
C 3JIEKTPO3afBHKKOI, OTKPHIBACMOIl ABTOMATHUYECKH OJHO-
BPEMEHHO C NYyCKOM noxapuuix nacocos. OOpomnasi Jan-
HHA TpefHa3HadaeTcs AJSA Nponycka YBeJHUEHHOTO pacxo-
Jla BOABI HpH moXape, a Takxe JJIs NPONyckKa BOAH B
3MaHKWe NPH PeMOoHTe HiaH 3aMene Bojomepa. [lostomy aua-
MeTp OOGBOAHOH JIMHHH OmpejeasiecTCs H3 yc/aoBHs obecrne-
YeHHS NPONMyCKa MaKCHMaJbHOTO XO03HCTBEHHO-1HTHEBOrO
(nponaBocTBEHHOr0) pacxoia BOABL M PacXofa BOABL AJS
BHYTPEHHEro MNOXKAapOTYLIeHHS.

Bomomepnnlii ysesn pojxen pasMmenlatbcst B JIerkKo Jo-
CTYNHBIX AJSI OCMOTpPa MecTax, HenocpeACTBEHHO 3a Ha-
PYXHOH CTeHOli 3/aHHH, HMEOUIHX TeMIlepaTtypy 3HMoii He
arxe 2°C. Yame Bcero BoJOMEDHBIE Y3JBI MOHTHPYIOTCS B
NOJABAJLHOM NOMEINEHHH, B NPHAMKAax MOJ  JICCTHHYHOH
KJeTKOH HJIH B HApPYyXKHOM KOJIOALE, B KOTOPOM BHINOJIHEHO
NPHCOSAWHEHAE BBOJA K HAPYKHOH ceTH.

HacocHple ycranoBkd. DTH YCTAaHOBKH MOryT paboTath
B HepaBHOMEDHOM, paBHOMEPHOM, TIOBTOPHO-KpaTKOBpe-
MEHHOM pexHMe.

HepaBuoMepHBH pexXHM XapakTepeH AJa Hacoc-
HOit ycranoBkH Ge3 peryaupyollleii emkocTH, pabotaouieii
Ha o6beKkTe ¢ HEPABHOMEDHHIM peXHMOM BojonoTpebie-
Husa. B stom cayuae nacoc paGoraer B pexume camopery-
JIHPOBAlHA, @ €r0 NPOH3BOAHTENBLHOCTb, HATOP, MOIIHOCTDb
H K, I, I, H3MeHs10TCs B OoablKX npejienax, o0ycJaOBJICHHBIX
kKone6anueM BogomotpebJeHHsi, T. €. ycranoska paboraer
C HepaBHOMEDHOH Harpyskoi.

Ilpu paBHOMEepHOM pexHuMe paloThl HACOCHHX
YCT2HOBOK KX NPOH3BOAHTEJBHOCTH H HANOp IOCTOSHHHL.
IMopaya scero cyrtousoro pacxoaa oGecneuusaercst Gecne-
peGoiinoii paboTtoifl Hacoca B TeyeHHe OnpeaeentHoro Bpe-
MEHH CYTOK COBMECTHO C HamOPHO-PeryJHpylomed eMKo-

‘cThi0 (Walle BCero ¢ OTKPHITHIM BOAOHANOPHBIM GakoM).

[ToBTopHO - KPpaTKOBpPEeMEHHBH PexXHM
XapakTepusyercs mnepuoanueckoli paboreli Hacoca, vacTo-
Ta BKJIOYEHHS KOTOPOrO H3MeHsieTcss B 3aBHCHMOCTH OT
Bosonorpebienna. Takoft pexum paboThl BO3MOXKEH I
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ofecneynBaeTCsi NpPH MOJHOH aBTOMATH3aUHH HACOCHOM
YCTaHOBKH, AJS Hero HCNOJb3YIOTCs HaNOPHO-pPeryJnpyio-
uHe emkoctH (waumle rujaponHesMobakH).

HacocHasi COCTOHT H3 OJHOTO HJH HeCKOJAbKHX pabodux
XO035HCTBeHHO-NIATEBLIX H NOXKapHHX Hacocos. [loxapuue
HAacoChl BKJIIOYAIOTCS TOJbKO B Cjydae BO3HHKHOBEHHHA MO-
)apa BHYTPH 3JaHuf, TOFA@ KaK XO3sAHCTBEHHO-NHTHEBHIE
Hacoch Moryt paborath GecnpepbiBHO HJAH TePHONHYECKH.
Kpome paGouHX HAcocoB, JAJsi BHYTPEHHHX XO3fHCTBEHHO-
NHThEBHIX TPOH3BOACTBEHHLIX H MPOTHBOMOXKAPHBIX BOJO-
NpOBOAOB, AOJXKHH IPelyCMAaTPHBATBHCA pE3EpBHBIE arpe-
raThl, KOJHYECTBO KOTOPHIX yCTAHABJHBAaeTcs B COOTBET-
CcTBUM ¢ jganHeIMEH Talu. 39.

Hacocs pa3MemialoT NPeHMYIIECTBEHHO B OTACJBHBIX
[OMEIIeHUAX MJH JXKe BHYTpPH 3JaHHA B OTAIJIHBAeMBbIX NO-
memennsx I—II cremeHH OrHecTOMKOCTH, HMEIOUIHX OT-
JeNbHBI BHIXOJ HAPYXKy HJIH HA JECTHHYHYIO KIETKY.

[Moxapuue HacocH, nepepulB B pabore KOTOPHIX HeAO-
MyCTHM, AOJKHB HMETh Gecniepe6oiiHOe NMHTAHHE 3JICKTPO-
sHepruefi OT JABYX HE3aBHCHMBIX HCTOYHHKOB. [Tpu omnom
MCTOYHHKE SJEKTPOSHEPTHH JONYCKaeTcs YCTAHOBKA pe3eps-
HBIX TOXKAPHBIX HACOCOB C NPHBOAAMH OT JBUratenei BHY-
Tpennero cropanus. Pasmenienne JABHraTesel B NOABaNb-
HOM TNOMELIeHHH HeNOMyCTHMO. .

IIpu sabope BOAH H3 pe3epByapoB lOXKapiHble HACOCH

060pyAyioTCS ABYMA BCACHIBAIOUIHMH JINHHAMH, KaXNasd .

H3 KOTOPHIX PACCYHTHLIBACTCS HA NMPONYCK NOJHOTO pacHer-
HOTFO PACXOAAa BOMB NMPH YCAOBHH BEIKJIOUEHHsS BTOPOro Ha
PEeMOHT. YCTPOMACTBO OAHOI BcachBaWOUIEH JHHHH JOMyCTH-
MO JIHIIb B CJydae YCTAHOBKH HacocoB 06e3  pe3epBHBHIX
arperaTos.

Ha nanopHoil JHHHH Ka)JlOro Hacoca yCTaHaBJHBaeTCHA
3a/iBHXKKA, OOpaTHbI! KJanaH W MaHOMeTp, a Ha BCACHIBa-
jolllefi — 3aABHKKA U ManoBaKyymmerp. CxeMa OGBA3KH Ha-
cocoB mokasana ua puc. 109. Ona sBisgercs OCHOBHOIT

cxeMoil 06Bsi3KH TOMXKAPHEIX H XO3AMCTBEHHBIX HACOCOB NpH '

ZBYX BOAONPOBOXHBIX BBOAAX. B Helt ofsA3aTenbHa ycTa-
HOBKA pa3fle/INTeJIbHBIX 33JIBUXKEK Ha TpyOOnpoBOLE MeX-
Ay NOXKAPHBIMH HACOCAMH, a TaKMke MEeXAy NOXAPHHIMH
H - X03AHCTBEHHBIMH.

[lyck HAcocoB ROJMMKeH OHTH PYUHO# M NHCTAHLHOHHBIH
s O6beAHHEHHBX NPOTHBONOXKAPHEX BOAONPOBOOB,
pyuHOH, MHCTAHIHOHHBIA H apTOMaTHUeCKHA — AJif  Tpo:
THBONOXKAPHBIX BOAONPOBOJOB B 3JaHHAX  NOBHIUIEHHOH
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:’on:. 109. Cxema 06BsSKH 2-X MOXKAPHHX M 2-X X03ARCTBEHHMX HACO-

STaXXHOCTH, B TeaTpax, Kay6ax, KHHOTearpax, AOMax KyJb-
TYPH H T. A

-Baml;lanopnue Gaku

Bogonanopase 6akiu H nHeBMabakd yCTaHABJIHBAKOTCS
AJifi PEeryJHpOBaHHS HEPAaBHOMEPHOCTH BojomnorpelieHus,
COXpaHeHHs HEeNPHKOCHOBEHHOrO IPOTHBOMOXApPHOro 3amna-
ca BOAM M CO3JaHHsi Hamopa, HeoGxogumoro Aisi paGoTw
MOXKAPHBIX KPAHOB.

Emkocts 6aka ompejensiercsi TakuM o6pasom:

wﬂ - p (wpef‘ + wﬂ_‘] u’l (m)

rae B— xospdrument samaca emxoctH Gaka; B=1,2—14; Wper — pe-

ryaupyonuit o6seM BOAH, KOTOPHRA paccqnnmgm no d:oimy;: "
%

Voer = —

per 4n 1]

spech Qn— HOMHHAJBHAN NOJAYA OJHOrO HAcoca, M3¥fu; 7 — MAKCH-
:“E'Eelo“m BEmMOYeHuA B 1 u, oOWNHO OHO HAXOAHTCE B Npefenax

HenpukocHoBenHbifi noxapHuwii 3anac BOAH H3 pacuye-
Ta 10-MHHYTHOro TyUIeHHs uOXKapa Ao/MKeH OGHTh paBeH

8 Bak. 129 Z 295



Wy.s = Wnox + Wxos M,

rae Wyom. — 00beM BOAB, HeOGXOAHMBI{ Aas paGoThl mOMapHBIX Kpa-
HOB; Wyoy, — 006bEM BOAB - X03AHCTBEHHO-IHTHEBHIX MY .

Whow = 0,6 Qnox, M,
ona i 0,6 onst M:l'
rae Quow H Qzos— COOTBETCTBEHHO NOMKAPHBLIT H XO3AHCTBEHHO-NHTH-
eBofi pacxoAs BOjH, J/c,
Bricota ycranopku Gaka onpepeisiercs H3
obGecneuénHss paboThl MOXKAPHBIX KJaNaHOB:

Hg = Khe + Hyx + (Zn.k — 26) M, (89)
rae he —noTepr Hanopa B cetH, M; Hyyx— Hanop y NOxapHOro Kpaua,
M, Znx— 25— Pa’3noCTb OTMETOK YCTAHOBKH IIOMapHOrO Kpana H AHA
Gaka; K — kostdHuHeHT, YUMTHBAOWHA NOTEpH HANOpPa B  MECTHHX
conpoTueaenuax (K=1,1—1,2).

Bopopanoprpie GakH H3rOTOBJHBAIOT KaK INPAMOYIoOJib-
HOH, TaK ¥ Kpyrjol (GOpME H3 JHCTOBOH CTaJH TOJUIHHON
He MeHee 4 MM H pPa3MellaloT Ha YepAake HJH Ha BePXHHX
3Ta)kax 3faHusA. IloMellenus, B KOTOPHX YCTaHABJHBAKTCH
GaKH, JOJKHB HMETb OCBEIIEeHHe H BEHTHJALHIO, a TeMIe-

‘patypa B HHX B 3HMHee BpeMsi He JOJKHA OLITb HHXe
+2°C. Bo usbexanue neperpesa BOJbl JeTOM GaKH cHapy-
JKH H30JHPYIOT.

Boponanopunle 6akn ob6opyAyloTcsi NMOAAIOUIHM, — pac-
XOLHBIM, MEPEJHBHLIM H CJHBHHIM TPyGONPOBOJAMH.

PasmenienHe NOXAapHuX KPaHOB, BHyTpenmue noxap-
Hbl€ KpaHbl YCTaHaBJHBAIOTCS Ha BmicoTe 1,35 M Haa no-
JIOM TIOMELIEHHS Y BHIXOJAOB: Ha IJIOULAJKaX OTAIVIHBAEMbIX
JECTHHYHBIX KJEeTOK, B BeCTHOIONAX, KOPHA0Pax, NMpoxXoaax
H JDYrHX JIErKO AOCTYNHEIX Mectax. Kaawil noxapHsoli
KpaH obGopyayercss pykaBom aauno#t 10 mwam 20 M, cTBO-
JIOM W pasmellaercsi B omiomGHpoBanHOM IKaduuke. B

yCJIOBHS
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Puc/ 110. Onpesenerne PacCTOMRNA MEKAY NOMKAPHEIMH KPaHaMH: npH
yeranoske ITK-2 kaxpas Touka NOMelleHHsi OPOLIAETCs ABYMS CTpYys-
MH, Ges ycranosku ITK-2 — onnoit crpyefi
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Puc. 111. BoponpoBop ¢ KoAbIEBOA MArkCTPanbuofi CEThIO

1 — marucrpannias cetb; 2— XosaficTBeHHO-IHTbEBOR cToAK; 3 — Bomomep; 4 —
noxapHufl  CTosk
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Pac. 112. BuyTpenuuii pogonpopoll, 3aKOABUOBAHEMA BBOAaME

1, 8 —mBonsl; 2, 7 — ofpaThne KJanassl: §, 6 — BOLOMEDb: 4 — X
& — XoanfcTeeHfo-tHTbeROA  CTOAK o NSEETIE A NIRADANG

OXHOM 3MaHHH CJICAYET NPHUMEHATH CTBOJIBL € HAaCaAKaMH
OAHOrO AHaMETpa H [o}Kaplible pyKaBa OJHHAKOBON MJIH-
HEIL. '

Ecan pacxox noxapnoii crpyn menee 4 ajc, ycTaHas-
JHBAIOT NOKAPHBIE KPAHH JHAMETPOM 50 MM, npu pacxoge
4 nfc B Gosee — 65 wmwm. Pl e

§* 3ax. 139 227



BHyTpenHHe noxapHbie KpaHbl AOJIKHBE YCTaHABJAHBATH-
€ Ha TaKOM DACCTOSHMHM, YTOOH KaXJas TOYKa IoMelle-
HHf MOIJIa OpOLIATBhCH HE MeHee ueM JBYMA  CTPYAMH
(puc. 110). Opowenne ofHoil cTpyefi Aonmyckaercsi, ecJH
B COOTBETCTBHH C pacuerom (1o HOpMam) JosxkeH pabo-
TaTh OJAHH KpaH.

[lpu stom pamuyc AeficTBHsi moxapHoro kpama R
paccunteBaeM mno Gopmyne

Rep =lp+ Ry 1p» (90)

rae lp— AMHHA TMOXKAPHOrO PYKABA; Ry.pp— NPOEKUHA pajHyca KOM-
NaKTHO# YacTH CTPYH.

Jlns NpakTHYECKHX PAcYeTOB MOMKHO MNPHHATh Rymp=
=Rx/2, rie paxuyc KOMNaKTHON HacTH cTpyH Ry NpHAHMA-
eTC paBHBHIM BLICOTE MOMEIUEeHHS, HO He MeHee: 16 M—
A7IS CeLHaJbHEX NPOTHBONOXAPHHIX BOAONPOBOJOB, 8 gt —
JNS MPOTHBOMOMAPHBIX BOJOMPOBOJOB B XKMJILIX 3XaHHAX,
6 M — aasi O6beIHHEHHHX NPOTHBONMOXAPHHX BOMONPOBO-
J0B.

3nasi HeOOXOAHMOE PAaCCTOSIHHE MEXZAY  NOXKapHBIMH
KpaHaMH, ONpelensiloOT HX KoaudecTBO. Ec/H moXapHHX
KpaHoB Gosiee IBEHAANATH, TO OHH NOJXKHH OHITH YCTaHOB-
JeHL HA KoJblieBof MarucrpanibHof cern (puc. 111) uam
Ha CeTH, 3aKOJbLOBaHHOI BBoaMHu (pHc. 112).

§ 66, I‘uﬁpanauqecxuﬁ pacuer
BHYTPEHHHX BOJONPOBOLOB.

T'unpaBnnyecknit pacyer BHYTpPeHHEro BOAONPOBOAA BhI-
NOJIHAeTCA AN onpeneneunﬂ Hauﬁ(mee 3KOHOMHYHREIX OHa-
MeTpoB TPy6, BeJHYHHB TpefyeMoro Hamopa y IOXapHOro
KpaHa H Ha BBOJE B 3/laHHe, a TakXe /s BHOOpa CXEMH
BHYTPEHHEro BOAONPOBOAA.

Ilpu sToM pacuer BOAONPOBOAHBIX ceTell, MHTAEMBIX
HECKOJBKHMH BBOJAAaMH, NPOH3BOAHTCH C Y‘IETOM BHEKJIOYE-
HHS OMHON0 H3 HHX,

I'mppaBanyecknii pacyer BHYTPEHHHX  BOJONPOBOJOB
BHIOJIHAIOT B CJAEAYIOUEH NOCHeA0BATENLHOCTH:

1. YcranaBauBalOT HOPMY pacxofa BOAH M YHCJN
CTPYll Ha BHYTPeHHee moxKaporyweHue mo taba. 54 u 55.
CTH CTPYH ¢ ydetrom TpeGoBanufl, uanoxennnx B § 65.

3. Ilo pauusiv Tabs. 56 onpemeasiior AefCTBHTENbHBIA
pacxoi MOMXKapHHX CTPYHA H HAMOp Yy NOXKApHOro KpaHa.
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2. Onpepensior HeOOXOAHMBIH pPafHyC KOMNAKTHOH da- -

Ta6anna 54. Hopma pacxona sonm na BHYTpeHHEe MOXKADOTYNIEHHEe B NPOHSBOACTBEHRMX S3AAHMAX BHCOTOH 1o 50 M
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Mpumeuvanne, B muomumon

cTpyIo, ajc.

" onny

Ha

BOJIH

YK23aHO YHCJIO CTPYH, B MHOXKHTENE — MEHEMAJbHHH pacxon
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§ Ta6auua 55 Hopma pacxonoe BOAHW H uHCA0 cTPYll AAf BHYTPEHHHX BORONPOBONOB

Pacxon BoZst M wucho ¢TpyR Ha BHYTpeHHee

NHusapoTylueHne
3;:._“: i MoMeuleHHs
quCaA0 eTpyd pncxoz.‘r;;g‘:';;: e

1. 3pauua ynpasaenuit geicotoft or 6 no 12 sraxed u obvemom o 25000 m* | - 1 25
BKJ/IOYHTEBHO
2. TocTHHHUN H o6wexuTHA BHCOTOR 4 sTaxa u Goxee, ofbemonm so 25 000 m? [ 2,5
BKJIOYHTENBHO
3. JleyeGHOo-npoiHAAKTHUECKHE YUDEX/IeHHH, NETCKHEe SC/IH-CaiH, [eTcKHe 1 2,5

Jnoma, Joma pebenka, [loMa nmuoHepos, crafkHHE KOPHyca NHOHEPCKHX Jjare-
pefl, cnajbHbie NMOMeLIEHUs [UKOJ-HHTEPHATOB, yueOHHE 3aBeleHHsA, MATASHHH,
BOK3alH, NDeANPHATHA OOLIECTBEHHOr0 NHTAaHHA H GHTOBOro O6CAYXHBaHHA,
{IpeANPHATHA CBA3H, yupexkJeHHs (PHHAHCHPOBAHHS, KPeAHTOBAHHA H CTPAXO-
panud, Jdombapan — ob6bemom ot 5000 o 25000 M? BK/IOYHTENLHO

4. CanHaTopHH, MAHCHOHATH, JAOMA OTHBIXA, MOTENH, My3ed, GuO/AHOTEKH, 3fa- 1 25
HHS TOCTOSHHBIX BHCTABOK, 3AaHHS KOHCTPYKTODCKHX M NPOEKTHHX Opranu-

saunii — o6bvemom ot 7500 o 25000 m® sX/AKUHTENBHO

5. INomewenus o6wemom ot 5000 mo 25 000 ™3, pacnojomenuue mop Tpuby- : 1 - 256
HaMH Ha CTAaJMOHAX, H CNOPTHBHBE 3aau — o6bemom mo 25 000 M

6. BcnomoraTtesbHHe 3/aHHA MPOMBIIIEHHHIX NPeANpHATHE — o6heMOM  OT 1 2,5
5000 no 25000 m*

7. AxToBHe H KoH¢epenu-sann Ha 200—700 mect, o6opynoBaHHHE cTAUHOHAD- 1 2,6
Hofi Knpoannaparypoh

8. JKuase ananua BHcoTofl 12—16 sraxell OAHO- H MHOrOCeXUHOHHHE ) 1 2,5
9. 3nauna ynpasieHH#l BuicoToft o 6 A0 12 sTaxeh uaw BmcoToft Ko 50 M . 2 2,5

# obnemom Gojee 25 000 m?

10. O6wexntus, rocrunnmm, NAaHCHOHATH, CAHATOPHH, AOMa OTIAHXA, MOTENH 2 25
Jeqe6HO-podHIaKTHISCKHe YUpexienusi, JeTcKHe fCaH-Cajsl, ne‘rcx'ﬂe n.oua-: '
Homa peGenka, Toma [HOHEPOB, CnaJbHHE KOpNyca THOHEPCKHX Jiarepet,
CnaJibHEe MOMeMleHHS WWIKOJI-HHTEPHATOB, 34/H, My3aeH, GHOIHOTEKH, 3jaHHA
NOCTOAHHBIX BHCTaBOK, MATA3HHH, NDEANPHATHS OOLIECTBEHHOTO NHTAHHS K
6uToBoro obe/yHBaHMS, JoMBapaK, 3fanus KOHCTPYKTOPCKHX H INpPOEKTHHX
Opraku3aunft, yueGnne 3aBeleHHs, NPeANPHATHS CBA3H, BOK3adH, yupexae-
HEs DMHAHCHPOBAHMSI, KPeNHTOBAHMS H CTpaxoBaHnHa o6bemoM Gojee 25 000 m3

11. Bcromoratensnue sganus npoMmuLIeHH
HX I

S p peanpuaTuii ofbeMoM Gosee 2 2,5
12. TTomemenns o6nemom Gomee 25000 M®, DacIOJOXeHHHe MOA TPHOYHAMH i 2 25
Ha CTaNHOHAX, U CMOPTHBHHE 3a/u — oGbeMom Gosiee 25 000 M? '
llg %eic;;mue H KoH@epent-aanu ma 700 mecT i Goxee 2 2,5

, PH, KHHOTEaTPH, KPYrJIOrOAHYHOro JeilcTeus kay6m, [Jloma xyas Ilo 1

] » - COOTBETCTBYKOLIHM

}'gpﬂ. UWHPKH, KOHUEPTHHE 3216, HAayYHO-HCCIeN0BATEBCKHE HECTHTYTH . raaeam nyfsﬁl

. KoTenbnuie H TeNJIOBHE 3/1eKTPOCTAHILHH ITo cooTBercTBYROULIM

16. JKnnbte snanus sucotoft 17—25 sramefi raasgy CHsll

17. 3nanus ynpasnenuit srcoroft Gonee 50 M 1 o6bemo 3 : 5°
18. JKunie snanus BrcoToRt Gonee 25 sraxeft e AR U g g
19. 3nauns ynpasnennsi sucorolt Goee 50 M H o6semon Goee 50 000 u? 8 9
20. TocTHHHUM, MaHCHOHATH, CaHaTOpHH H NOM@ OTAHXa BHCOTOH Gojee 50 M 8 5
21, TIpoH3BOACTREHHHE SHAHHA BHCOTON Gonee 50 M 8 5

Dpumewannsn: 1. Dia obecre |

s HeHHS TpeX H Gojee pacyeTHHX NPOTHBONOMKA -
SOATA ROADRME XDROH Ha Lo R, ¥ p p MOXKAPHHEX cTPYH Honyckaercs HCMOJb

3A2HHAX C YCTPOMCTBOM SOHHOTO BONOCHAGMKEHHS NOXAapHhHEe K
PaHH JOJXKHH HaxOAHTBCA NOJ HANOPHEM
g:xq; HJH ;oasﬁcmennnun HacocaMy, oGecmeuHBAIWAMH MOJydeHHe B Jioboe BpeMs CYTOK JIBYX KOMII&KPI'HHX
py3 .}q.la;’:n;aa:zun:g;emg né. nponshonn-r;mnoc'rbm He Menee 2,5 nfc kRaxpaas B Tegenne 10 mum. '

) 5 80XeHHH sJlaHHfl pacxon BOAH Ha MOXKa eH
B 3ABHCHMOCTH OT STaXKHOCTH 34aHH. P < -n e i

4, S
§ s del.lni:. 4”5?“: TUPaveqHHX NOKaPOTYIIEHHE ClleflyeT NPeAyCMATPHBATSL B NOMEIEHHSX 06paboTKH H XDaHeHHA CY-



abanna 56. Pacxon moMaphbix TPy M Hanopos Yy MOMmAPHHIX KPAHOB B 3BHCHMOCTH OT AMaMeTPA HACAAKOB

W paauyca neficTBHA KOMNAKTHOR 4acTH CTPYH

"
i
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JlHaMeTp HacajKa MOMAPHOTO CTBOAA, MM
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Mpumesanne Hanops y NOKAPHHX KPAaHOB ONPEAENEHH C yHETOM CONPOTHBAICHAR B HeNpOpe3HHEHHHX pyKasax.

4, Tlo meronuxe, naaoxeHHoit B § 65, onpenensior pac-
CTOSIHHE MEXKJAY NOXKapHBIMH KpaHaMH.

5. CocTaBafIIOT ACKOHOMETPHYECKYIO CXeMy CeTH H
HaMeualoT HA Heil pacueTHbe Y4acTKH, a TaKXkKe HanpasJe-
Hue ABHiKeHws Boan. [lpu aTOM 3a pacueTHBifi yuacTok
MPHHHMAIOT OTPE30K CEeTH, B MpejesaX KOTOPOro BeJHYHHA
pacxoja He M3MEHAeTCH: KaxAblH CTOSK (paciperesHTeNb-
Has CeThb) CYHTAeTCs OJHHM PacyeTHHIM yyacTkoMm. 3a pac-
YeTHOE HanpaBJCHHE NPHHHMAIOT HanpaBjeHHe JBHXKEeHH:
BOJIHI OT BBOJA A0 CAMOr0 YJa/IeHHOTO H BBHICOKO PacmoJo-
JKEHHOTO TNOMAapHOro KpaHa (AHKTYOULas TOYKa).

6. BuImosiHAIOT TpeJBapUTEJIbHOE pacupejeneHne
CPeOTOYCHHBIX PAcX0J0B MO ydYacTKam
CETH.

7. 1o BesnumHe NPEABAPHTENLHO pacnpeiieieHHBX Xo-
3SHCTBEHHO-TIHTHEBLIX PAcCXONOB ONPEAeNsiioT  AHAMETPH
Tpy6, mnoan3ysick (opmyaoi

/" 4 Qyq

’ d=l/ nu :

rie Qyq— pacxoji BOAL Ha YY4CTKE; U — CKOPOCThL JIBHIKCHHR
(v=1,5—2,0 m/c).

Pacxom Bogbl Ha X035SHCTBEHHO-IHTHEBLIE  HYMKIHI
OPHHHMAOT 1O JAAHHLIM TPOEKTHBIX MAaTepHaJOB HWJH pac-
CUHTBLIBAIOT Mo Mertoaunke, usaoxenunoi B CHull 11-30-76.

8. BunoauAOT pacyer marvcTpaibioli cetd. Koabue-
BYIO CeTb DACCYHTHIBAIOT MO OOLIYHBIM mpaBuiaMm (cM. ra.
12, § 62) npu ycnOBHH OTKJIOUEHHS OAHOTO H3 BBOJOB.

9. Onpepessiior NOTEPH Hamopa B BOJOMEpe, NpeiBapH-
TeJabHO nopo6paB ero no pacuyeTHOMY PAacXojy, HCNOJb3ys
Aas storo jAannble Taba. H4.

10. Onpeneasiior NoTepu Hamopa B NOKAPHOM CTOAKE,
Ha BBOAE W IO BCceil AJMHE pPacueTHOro HAaNpaBJIeHHS,
- 11. Haxonsat Tpebyemsiit Hanop Hyp y BBOJA B 3JaHHe

Hrp = K (he + hgp) + hpon+ Hes - Az, (91)

The h,—noTepH Hanmopa B BOJONPOBOAHOK cerh (HA pacueTHOM Ha-
NpaB/eHHH MOTOKA BOAM); hyy — NMOTEPH HANOpPAa Ha BBOAE, Ason —
noTepH Hamopa B Bojomepe; Az-— pasHOCTL OTMETOK HaHOOJiee BHCOKO
pacnosioxkenHoro BopopasfopHero ycrpofictBa (moxapHoro Kpaha) u
BBofa; K — kosdidunuent, yunTHBAWMHER NOTepH Halopa HMa MeCTHHe
conporugnenna (K=1,1—p ceTsx NPOTHBONOXKAPHHX RBOLONPOBONOB;
K=1,15—8 cerax NPOH3BO/ICTBEHHO-NPOTHBOMOXKAPHLIX BOMONPOBOJIOB;
K=12—38 cetax xo3fAfiCTBCHHO-TIPOTHBONOXADHEX BOJONPOBOJAOB):
H¢. — cBoGonnulit Hanop B AMKTYONmIell TOYKe BOXONPOBOANOR ceTh
(npu pacuere BomompoBoia B ofmufioe Bpemf ero pabotel Mo, — Be-
AuuRAa, Weobxoauman Jaf paboTH X03AHRCTBEHHO-TIHTLEBEIX TPHGOPOB;
BO BpeMA 10XKapa — Aas paloTH MOXapHHX KPaHOB).

co-
MaruerpaibHoH

BOAK
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Puc. 113. PacuerTHHe cXeMB BHYTDEHHHX MNPOTHBONOKAPHHX BOAONPO-
BOAOB B 3/laHHAX NOBHIIEHHOA 3TaXKHOCTH

CpasuuBaioT Benuuuuy Tpebyemoro Hanopa Hiypnom ¢
BeJIMYHHOM rapaHTHpPOBaHHOrO Hamopa Hr B HapyXHO#
BOJIOTIPOBOJIHOH CeTH, €CJH IPH  9TOM BHISICHFETCH  He-
JHOCTATOK rapanTHPOBAHHOrO, TO NPEeNyCMaTPHBAKOT YCTa-
HOBKY mnoxapHeix  HacocoB. Hacocw mnoxbupalorcss 1o
Karanory (mo pacuetHoMy pacxomy H Hamopy). Ilpu
06belHHEeHHOM XO3SACTBEHHO-TIPOTHBONOXKAPHOM BOJONPO-
BOJe nojaua Hacoca JAoJXHA OBITh paBHa CyMMapHOMY
pacxony BOAB Ha XO3SHCTBEHHO-NHTBEBHE, INPOH3BOACT-
BEHHbLIE M TOMKAapHble HYXJH; NPH CIeIHaJbHO TPOTHBO-
MOXAapHOM — Pacxofy, HeOOXOAWMOMY TOJNBKO HAsi IeJiei
NoXapoTyeHHs . )

[Tpu paGore Hacoca OT HApYXHOH BOAONPOBOJAHOH
ceTH TpeOyeMHli Hamop nNOXKapHOro HAacoca onperensierTcs
no dopmyne

Hy = Hyp now — Hr,
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4 npu 3a6ope BOAH HACOCOM H3 3amacHoOro pesepbya-
pa — no dopmyJe

Hy =K (he+hpc) +-Hep + A 2,
rie ho — NOTepH Hanopa B CeTH; Haec — NOTEPH Hanopa BO BCAacHBA0-
weil JHHHH, AZ — Pa3HOCTb OTMETOK MeXAy HauGosee VjlajeHHLM OT
HAcOCa M BBHICOKO PACHOJIOXEeHHHIM MOXAPHEIM KPAHOM H HHXXHHM yPOB-
HeM BOJH B pe3aepByape.

B cayuae ycrpoiictBa BOAONPOBOJAA C 3aNacHLIM pesep-
ByapoM OINpejeJisiioT ero eMKOCTb, HCXOAsd H3 YCJIOBHA Xpa-
HeHHSI B HeM 3amaca BojB Ha 3-uacoBoe TYLIEHHEe NoXapa
H 1I0JaYH pPacCyeTHOro pacxofia, HCHOJb3ys AJsi 3Toro Gop-
Myay

Wp = 10,8 Qpacxs
raze Wp—o6beM Bogs B pesepByape, M3 Qpaes— pacueTHHI pacxoj
BOAH, Jafc

Ias Toro, 4yToGb ONpELEsNHTh HeOOXOAHMOCThL YCTaHOB-

* KH XO3sHCTBEHHEIX HACOCOB C BOAOHATIOPHBIM 6Gakom, npo-

BOJIHTCH pacyer BOJONPOBOJAHOH CETH MO XO3AHCTBEHHOMY
pacxony - BoAnl. ['mapaBiuyecKH#l pacuer BOXOMPOBOAOB B
3/1aHHMAX IOBHILIEHHOH 3TaXKHOCTH NPOBOJKMTCS 1O H3JIOXKEH-
HoOil BHle MeToxHKe. OAHAKO DEKOMEHAYeTcs MNPH STOM
MOJIb30BATHCA CXEMaMH, NPHBEJAEHHBIMH Ha pHe. 113.

§ 67. OcoGennoctd yCTPOMCTBA BHYTPEHHEroO
NpPOTHBOINOXAPHOro BOAONPOBOAA
B 3JaHMAX NOBHINEHHOA I9TAMKHOCTH.

BryTpenH#nii npoTHBONUKAPHEIH BOJAONPOBOJ B 3AAHHAX
NOBHIIIEHHOA 3Ta)KHOCTH YCTPOEH HECKOJbKO HHaye, 4YeM B
3/laHHAX BHICOTOH 10 16 3raxeit. B snanusax B 16 u Goaee
sTaxedl BHYTPEHHHE BOJAONPOBOALI YCTPAHBAIOTCH Pa3feb-
HBIMH (XO35iCTBEHHO-TIHTEEBBIE H CAMOCTOSATE/BHEIE TIPOTH-
BONOXKapHHE), ;

YuuTLIBasi SHAYHTEBLHYIO MX BBICOTY, BOJONPOBOJ pas-
GHBAIOT Ha HECKOJILKO 30H, T. €. yCTPAaHBAIOT 30HHOE BO-
JAocuabxenue.

3onHoe BOJOCHAGKEHHE OCYHIECTBJASETCH IO ABYM
cxeMam (puc. 114): mapaaneabuoi#i, Korga Boga noaa-

_€TCA B KaxXAyl0 30HY HacoCaMH, YCTaHOBJICHHHMH BHH3Y

3JlaHusA; NOCJNefOBaTeJbHOM, NDH KOTOPOHl BOAA mo-
AaeTcsd H3 30HH B 3OH}’.

Hucno 30H JOMKHO GHITH TAKHM, YTOGH MaKCHMAaJbHEIR
THJPOAMHAMEYCCKHH HANOP HA OTMETKE HHXKHHX NOXKAPHHX
KpaHOB He npesnimang 90 M.
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Puc, 114. Cxema nofiaun BOAH B 3A23HMAX NOBHIIEHHON STaXHOCTH

a — mapannenbRas; 6 — NoCAeAOBATEAbHAN; | — HACOCH Tepmof SoHL; 2 — HACOCH
Blopofl  doHH; J — pe3sepmyap

[

Pac. 115. Yc‘ranonxa HACOCOB MPOTHEONOXKAPHHX BOXONPOBOAOB B 31a-
HEAX TIOBHIIEHHO# STaXKHOCTH
I — BBORH OT PasAHYHHX Y9aCTKOB Hapyxuofl ceTd; 2 — sBojoMepHBle yanu; 3 —

SNEKTPO3AZBHMKH; 4 — BOJONPOBOHOE KOJbUO HacocHoM craHlEm; § — HOMapHHe
Bacocs | 30HM; 6 — noXapENe HacocH 11 soHH; 7 — xossficTeenR e Hacock | so-

HH 8 — xo3sAcTRenANe HACOCH 11 SoHH

Tak kak Ha MOXKapHHX CTOSAKAX 30HBI YCTaHABJHBACTCHA
Goabuie 12 noXapHHX KPAHOB H, CJAENOBATE/bHO, YCTpOH-
CTBO TYNHKOBHIX ceTel HeAONYCTHMO, TO BOAONPOBOJAHEIE
CeTH Ka/J0MH 30Hbl JOJMKHB OHTH 3aK0JAbLIOBAHE.

C uespl0 KOHUEHTPAllHH NMOXKAPHHIX CTPYH, HA mnoxap-
HEIX CTOSIKaX yCTaHaBJHBAOT (B Kaxaom wmkady 2 moxap-
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T N

. cocHol (pmc. 115). 1 g

HBIX KpaHa) chnapeHHble MO-
XKapHble KpaHbl, 060pyaOBaH-
Hble pyKaBaMH JHaMeTpoM 5
66 MM u pauuon 20 M, a Tak- :
}e CTBOJAMH C HacagkaMH :
nramerpoM 19 mm. 50—}

[Moxapubie Hacocsl ROMK- °
Hbl HMeTb aBTOMAaTHYeCKoe,
JHCTAaHUHOHHOE H pyYyHOE YM-
paBaenne. ABTOMaTHYECKOE
BKJJIOYEHHE MOXKapHBIX Haco-
COB MOXET OCYUIeCTBJSATHCA
OT pefe YpOBH#A, yCTaHaBJH-
BaeMoro Ha BOJOHaNOPHBIX
fakax, OT CTPYHHBIX peJie pH
BOSHHKHOBEHHH ABHKEHHS BO
BpeMsl mOXKapa B THTaTelb-
HHIX TPyOONPOBOJAX HJIH NHEB-
mobGakax. [lms Hajpexnoi pa-
GOTLI N0XKAaPHBIE HACOCH PEKO-
MeHAYeTCsa NOACOeNHHATH K
MarHcTpaJbHOMY KOJbIlY, IPO-
JIOXKEHHOMY B TIOMEIeHHH Ha-

Hu o g, 4/
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Beuay Toro, uro nanop y
HHXHHX KpPaHOB 30HH 050Jib-
lIe, yem y BepXHHX, Ajs obec-
TEeYeHHs] OAHHAKOBBIX YCJO-
BHA ux pabOTHl § NOJYYeHHS
CTpyH ¢ paBHOH MPOH3BOIH-
TeJLHOCTRIO Y HHXKHHX NOKap-
HBIX KPaHOB YCTaHaBJHBAIOT
NHa(parMbl, KOTOpPLIe yBean-
YHBAIOT CONPOTHBJIEHHE T0-
MApHOro Kpasa, BCJEJCTBHE
YEro pacxoll BOAK H3 Hero
ymenbiiaercs. [uamerp nuadparm noabupaercs Takum,
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Puc. 116. HoMorpamma ana noa-
Gopa amadparm B mHOMapHbX
KpaHax

4TO6H BCE TOXAapHBIE KPAHB MPONYCKaaH PacyeTHOe KOJIH-

YEeCcTBO BOJLHL.
Juamerp oTeepcrusa AnadparMbl MozKeT OLITh onpenesen
no womorpamme (puc. 116). Tak, manpuMep, ecay H30hI-
ToyHH# Hanop Hy — Hy=230 M Boa. cT., a pacyeTHuiil pac-
xoa 5 afc, To npu amamerpe kpaua 70 MM anadparma
HOJIXKHA HMETh OTBepcTHe AHameTpoM 20 MM.
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JlnadparMy CileAyer ycTaHaBauBaTh NMEPel noayrai-

Koit Tak, yTo6bl OHa Oblja TOCTOAHHO NOA HaGJI0AeHHEeM.

B nponsBoACTBEHHHX 3/aHHsX BHICOTOH 50 m u Gonee
C BepTHKaJbHHIMH TPOEMaMH MOXapHble KpaHbl yCTaHaB-
JAMBAIOTCS HA TEXHOJOTHYeCKHX IJollajkKax, a HX KOJH-
yecTBO M TpeGyeMulit Hanmop onpejensioTcs HCXOAS M3 yC-
70BHfi OpOIIEHHH TEXHOJOTHUECKHX annaparos B MpeAenax
MeXy NJOLLaI0YHOH BbICOTOH.

i

§ 68. Oco6eHHOCTH YCTPOHCTBA MPOTHBOMOXKAPHBIX
BOJONPOBOAOB B 3aHHAX C MACCOBBIM
npe6biBaHHEM JI0AeH

B 3iaHHsiX C MaccoBHIM fpefniBanmeM Jioaeil (TeaTpw,
FOCTHHHIIb, pPECcTOPaHbl H T. J.) BO3HHKAIOUIHE TNOXKAphl
XapakTepusyloTcs OLICTPHIM POCTOM IVIOULAAH TOpPEHHS,
BLICOKOfi TeMnepaTypoii, 3ajbimienneM. OcoGeHHO GBICTPO
PasBMBAIOTCS 10XKaphl Ha CleHax, rjie COCPefoTOYeHO
60/ib110€ KOJHYECTBO CropaeMbiX MaTepHaJioB.

Jlas obecneuenns 6e3onacHoil 3BaKyauud JIIOAEH H3
3/1aHHi TEATPOB H yCNeWwHOH JIHKBHJALHH NOXKAapOB B HHX
HeoGXO0/lHIMO B BO3MOXHO KODOTKOE BpeMs noAaTh 60Jib-
Hioe KOJHYEecTBO OrHerymamero semiecrsa. I[lostomy B
TeaTpasbHO-3PEHILHbIX NPEANpPHATHAX NpPelyCMaTpPHBAIOT
YCTPOHCTBO BHYTPEHHHX NOXAaPHHIX BOJONPOBOAOB, CIPHH-
KJEPHBIX H JpDeHUepPHBIX YCTAHOBOK. ’

Buyrpennsisi BOAONPOBOAHASI CeTh, KaK MpaBuio, ycTpa-
HBAETCS pPasienbHOl: XO3AACTBEHHO-NHTLEBAsA W  MOXKAp-
Hast, 910 06ycJOBJHBAaeTCs TEM, YTO TOPOJCKOH BOAOMpO-
BOA B GOJBLUIHHCTBE CJy4YaeB He MOKET 00ecneuuTs NoAavH
NOXKAaPHBIX PacxogoB ¢ TpebyeMbiM HANOPOM NPH MaKCH-
MaJbHOM XO03AiiCTBEeHHO-NIHTLEeBOM Bojonorpebienud. Kpo-
Me TOoro, He Bcerjia BO3MOXHO 0To6paTh OT TOPOACKOro
BOXONPOBOAA H NOXKAapHHIT PacXol, TaK KaK €ro BeJHYHHA
nepeako pocruraer 100 n/c n 6osee. IlosTomy uame Bcero
BHYTpPEHHHE BOJIONPOBOABL B 3[aHHAX TEaTPOB YCTPAaHBAIOT
_I0 CXeMe C 3alacHbHM pesepByapoM.

[Moxapuble KpaHbl BO BCeX NOMENICHHAX TeaTpa, a
TaKXKe B NPOH3BOACTBEHHBIX NOMEUIEHHSIX H HA CK/Aajax,
pasMemjaeMblX B OTHEJBHOM Kopnyce Ha ydacTKe 3/laHHs
TeaTpa, HNOJMKHBI PACIOJAraThcsl TaKuM 06pasoM, 4YTOOH
KaXK/llas TouKa TNOMElleHHH opoluajach ABYMS KOMIAKT-
HuMH cTpysaMH. OXHAKO, YYHTHIBAs 3HAYHTENBHYIO BHICOTY
CLleHbl, AONYCKAeTcsi Yy KPaHOB, PACHOJIOXKEHHHX Ha TJaH-
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were CLUECHBI, NOAACPKHBATL Hanop, HeoOXOAMMHI  AaA
CO3JaHHA TOXAPHBIX CTPYH TPOU3BOAHTENLHOCTBIO He
MeHee 5 si/c Kaxknaas, ¢ BHICOTON KOMNAKTHON 4YacTH Ha
2 M rnepekphBaloOLlell KOJOCHHKH CLEHH.

Ha nuanuere KonOCHHKOBOM CLEHB TpPH €ro MJIOIALH
A0 500 M? monkHO OBIT YCTAHOBJEHO HE MeHee Tpex
NOMapHeiX KpaHoB, a npH Gosbulefdl nJjollajH — He MeHee
ueTnipex. Ha kaxpmofi paGoueli ranepee u  KOJOCHHKAX
YCTaHABJIIBAETCS N0 ABA MOXKAPHHIX KPaHa, N0 ONHOMY C
NpaBod H JieBOit CTOPOH CHEHHI.

Has ynoGeTBa moJb30BaHHSI MOMKAPHBIMH KPaHaMu HX
Lenecoo0pasHo YCTAHABNHBATL Yy BXOAOB Ha CleHY, B
KOPHIOpaX, y BXOAOB B paGoyne ranepeH, a TakKKe B NPH-
JIETAIONHX K ClieHe JIECTHHYHBIX KieTkax. [TpH maanumnm 3a-
KPBITHIX JIECTHHUYHBIX KJIETOK, BeAyUHX K paGounm ranepe-
fiM, HEOOXOAHMO MNpelyCMAaTPHBATH YCTAHOBKY MOXKAPHBIX
KPaHOB H B HHX. [list OpolIeHHS 3pPHTeJBHOro 3aja mo-
JKapHuble KPaHbl PEKOMEHJYeTCsl yCTaHABAHBATH Y BXOROB
B naprep, am@ureaTp, Ha spychH 3pHTeJBHOrO 3aja, a-
TaK¥e y BXOJAOB B 4YepAauHOC NOMELIEHHE NPH HaJHUHH
CrOpacMoro IMOABECHOTO IEPeKPHITHS HAA 3PHTEJbHBIM
sasoM. Ilna oGopynoBanusi BHyTpeHHefl BOJIONPOBOLHOM
CETH MPHMEHHIOTCS:

a) NoXapuuiec KpaHe AHAMETPOM 65 MM C HeNpope3u-
HEHHBIMH pykaBamu ajuHo# 10 M M cTBOJMaMH C Hacaaka-
MH AHaMeTpoM 19 MM —INIpH YCTaHOBKe HX HA NJaHlleTe
CIIeHbI;

0) noxapuble KpaHsl anamerpoM 50 MM ¢ Henpopeau-
HEeHHbIMH pyKaBaM# AJuHON 10 M H CTBOJMIAMH ¢ Hacaaka-
MH auametpoM I6 MM — NpH ycTaHOBKe HX Ha KOJOCHHKAX
H pabounx ra’epesx;

B) mnoxapuple Kpaubl AnamerpoM 50 MM ¢ HEMNpopesu-
HEHHBIMH pyKaBamu JuiHHON 20 M u cTBOJIAMH ¢ Hacaaka-

MH nuametrpom 16 MM — npH ycraHoBKe HX BO  Beex
OCTa/IbHBIX MOMEIIeHHSX.



