Jexkuusn 2

TEMA 1. IPOTUBOJIBIMHAS 3AIIIUTA 3JIAHAM 1 COOPYKEHUM

1.2. CucteMbl ABIMOY/IAJICHUS W3 MIOMeEIEHU I
1.2.1. Pacuer niiomaau apviMoyaajsiromux npoemon I1/13 3nannii 6e3 yyera BeTpoBOro
BO3/eiiCTBUS

[lepBbie TeopeTHyeCKUE M IKCIIEPUMEHTANIbHBIE HCCIEI0BAaHUSA B 00JIACTH €CTECTBEHHOTO
IBIMOYJAJIEHUS IIPU IOKapax B 3/IaHUSAX OTHOCITCA K KOHIy 50-X rogoB — Haudaimy 60-X rofos.
Pe3ynbTaThl OrHEBBIX MCHBITAaHUM, MpoBOAMMBIE ¢ 1964 rona MO3BOJWIM Pa3IMYHBIM aBTOpaM
pa3paboTaTh TEOpETHUECKUE MPEANOCHUIKH 110 pacyeTy IUIOIAIU AbIMOYJANSIIOIIMUX IpoeMoB. Tak,
Hanpumep, W.T. CperamoB Mpenaokuia B CBOE BpeMs OIPEAEIUTh IUIOUIAAb AbIMOYAAISIOUINX
IIPOEMOB B 3aBHCHMOCTH OT Iutomaau nona (0,2 % or miomany noja Ipou3BOACTBEHHbIX 3/1aHU,
2,5 % - B Tearpax). M.S. PoifTMaH BBISIBUIJI 3aBUCUMOCTbD IUIOIIAIN JBIMOBBIX JIFOKOB OT ILIOIAIN
IIPUTOYHBIX OTBepcTui, b.B. I'pymeBckuii B 4mciao MmapaMeTpoB, OKa3bIBAIOIIMX BIIMSHUE Ha
IJIOLIAIA TIMOBBIX JIFOKOB BKJIFOUMII U pacCYUTall BETPOBOM MOTOK.
B ocHOBy 00mMX TEOpETHYECKHX IMOJIOKEHHHM IO pacueTy IUIOMIaJd JIbIMOYJANISIOMIUX
YCTPOUCTB TOJIOKEHA Teopust adparuu. COryiacHO 3TOM TEOpHUH, ra3000MEH MEXKIy TOPSIINM U
CMEXHBIM IMOMELIEHUSIMU WJIM OKpYKaIoUIell cpeoil mpu moxape B 3JaHUM OCYIIECTBIISETCS 3a
cueT pa3HocTel aOCOJIIOTHBIX AaBiieHWH. B Hamem ciyuyae 3a cyeT pa3HOCTH I'MAPOCTATUYECKUX
JABJICHUNM HArpeThli MPOAYKT TOPEHHS YAalseTcsl 4yepe3 JbIMOBbIE JIIOKH, a B IPUTOYHBIE
OTBEPCTHS MOCTYNAET YUCTHIN BO3AYX.
Ha uWHTEHCHMBHOCT, W HampaBjlIeHME Ta3000MEHa OKa3blBaeT BIMSHHE TeMIlepaTypa
BHYTpEHHEIl M HapyXHOW cpej, IUIONIaJb U TEOMETPUYECKOE pPACIOJIOKEHHE OTBEPCTUH B
OTpaKJAIOIINX KOHCTPYKIUSAX, BETPOBbIE BO3JeHCTBUS U mpoune (akropsl. HezagpimiasiemocThb
CMEXHBIX IOMEIIEHUH U MyTed 3BaKyallud NPUHSATA 32 OCHOBHBIE ycliOBUsA Oe3zomacHocTH. OHHU
MO3BOJISIIOT OPraHU30BaTh OE30MACHYIO 3BaKyallMIO JIIOJEH U3 37aHUS B II€JIOM U MPEAOTBPATUTh
pacnpocTpaHeHue oXapa 3a npezessl ropsiero nomenieHus. Yto kacaercss 6€30MacHOCTH JItOJIEH,
HaXOJSIIMXCSl B TOPAIIEM MOMENIEHHH, TO HE0OXOJMMOE€ BpeMs 3BaKyalUd Ui HHUX CIIETyeT
paccuuThIBaTh IO HACTYIUICHUIO OMACHBIX JUISl JKU3HHM ueloBeKka (akTopoB 0e3 ydera pabOThbI
JBIMOYJAISIOIINX YCTPOUCTB.
JUjig MCKJTIOUYEHHUs 3aJbIMJICHUSI CMEXHBIX IMOMENIEHUH M IyTed 3BaKyallud B 3JaHUM IPU
M0’Kape B CaMbIX HEOIArONPUATHBIX YCIOBUIX IPUHATHI CIEAYIOUINE MPEANOCHUIKA U JOMYIIEHUS:
e pacuer BeJeTcs JUIsl KBa3UCTalMOHAPHOTO TIOJHOCTHIO Pa3BUBILErOCs M0XKapa;
® BHYTPEHHHUE IpPOEMbl (JIBEpHbIE M TEXHOJIOTMUYECKUE) TOPSAIIEr0 MOMEIIEHUS, SBISIOLIUECS
NYTSIMH PacHpOCTPAHEHUs MPOJYKTOB TOPEHMSI B CMEXKHbIE MOMEIIEHHUS, MPUHUMAIOTCS 3a
[IPUTOYHBIE;

® CTaTUYECKHE JABJICHUS MO BHICOTE FOPAILIETO MOMEIICHUS N3MEHSIOTCS 0 JIMHEHHOMY 3aKOHY,
UX pacueT BeJeTcs PU CpeTHEe00BEMHON TEMIIEpaType HAPYKHOTO BO3/1yXa;

® KOHCTPYKTMBHOE MCIIOJIHEHHE ABIMOYAAJISIOUIUX YCTPOWCTB rapaHTUPYET UX HE3a1yBaeMOCTh
IIPU BETPOBBIX BO3JAEHCTBUSIX.

Hcxons w3 3TUX YCIOBUN, PacCMOTPUM MPOCTEHIIYI0O CXEMY ra3oo0MeHa Ha Moxape,
MpeACTaBICHHYIO Ha puc. 1.4.
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Puc. 1.4. Cxema razooOmMeHa Ha moxape
hl, hz — PpacCTOSAHUEC OT IJIOCKOCTU PaBHBIX I[aBJ'IEHI/Iﬁ J10 IEHTpa COOTBECTCTBCHHO IMPUTOYHOI'O U BBITSXKHOT'O IIPOEMOB,
M, h- PaCCTOAHUE OT LICHTPA MPUTOYHOI'O A0 LEHTPA BBITAKHOI'O ITIPOEMOB; H- PacCToAHUE OT YPOBHJ IOJIa A0 LICHTpA
BBITSOKHOT'O OTBEPCTHA, M
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B cooTBercTBUM C TEOpHEN adpalivu 34aHUH 3 CUET PA3HOCTH THIPOCTATUYECKUX JaBICHUN
HapyXHBIH BO3IyX MOCTYMAeT Yepe3 MPUTOUHBIN IpoeM, a MPOAYKThl TOPEHUsS YNANISIOTCS depes
poem ApIMoynaistomero ycrpoiictsa (AY). s uckimtouenus 3aapIMICHAS] CMEXHBIX TTOMEIICHUH
momaae mpoema storo JAY s ymajaeHuss IPOJYKTOB TOPEHHUs JOJDKHA OBITh TaKOW, 4TOOBI
IJTOCKOCTh PaBHBIX JABJICHUN pa3Mellaiach B TOMeEEeHUH Ha 0,2 M BBIIIE ABEPHOTO MPOEMA.

TpeOyercs onpenenuts miomans Y npoemoB. B sTtom ciydyae, OCHOBHOE HCXOJHOE
YpaBHEHHUE 0 OINpPEAEICHUIO TpeOyeMOol IIIoIMa Iy ABIMOYAAISIONIUX YCTPOUCTB MOYKHO 3aIlUCaTh,
UCXOJsl U3 ypaBHEHUS MaTepuaibHOro OanaHca:

Gnry=M+ZGn0 (1.1)
rae: Gy - MaccoBBIN pacxo] yAISEMBIX IPOIYKTOB TOPEHHUSI, KI/C;

M - macca (pacxoj1) TOpIOYMX MaTepuaioB, BEITOPAEMbIX B €JMHUILY BPEMEHH, KI/C;

> G0 - MaccoBbIi pacxo/l HOCTYIAIOIINX Yepe3 IPUTOUYHbIE OTBEPCTHSI, KI/C.

Macca BemiectB M, BbIrOpaeMbIX B €AMHHUIY BPEMEHH, OIpPENEIseTcsl KaKk 4YacTHOE OT
JIeJIeHUs1 pacxojia BO3JyXa Ha Maccy BO3Jyxa HEOOXOJMMOTo Jjisi cropaHus | Kr BemiecTBa Ipu
ko3¢ duLmeHTe n30bITKA:

S Gro

i=l
M= — (1.2)
B Po
rme: W, - pacxon Bosayxa npu 0°C, HEOOXOIMMOTO JUIsl CTOPaHHUs €IMHMIIBI MACChl BEIECTBA,
M*/kr (bymara = 3,95 m*/kr; npeBecuna =3,54 m*/kr; Tkanb =3,75 M*/Kr);

P, - oTHOCTH Bo3ayxa npu 0°C pasna 1,29 xr/m*;

o - K03 GUIIUEHT BO3TyX000MeHa (B peaJbHbIX YCIOBUAX 3HAYCHHS MEHSIOTCSA B IIUPOKOM
JMaIma30He M 3aBHCAT OT CXEMBI Ta3000MEHA TP IMOKape B MOMEMICHUH, (PU3UKO-XUMUYCCKUX
CBOWCTB rOPIOYMX BEIIECTB, TUIOIIAIH TT0XKapa, TEMIIEPaTyphl CPEIbl U psiaa Ipyrux ¢paktopos. [Tpu
HCIBITAHUSX OPraHMYECKUX MATEPUAIIOB HA TOPIOYECTh IO «KUCIOPOTHOMY MHICKCY», a TaKKE B
OTJICTBbHBIX HATYPHBIX MCIBITAHUSIX HAOJIOIAIOCh MUHUMAJIBHOE 3HAYCHHE 0 =2).

C yuerom ypaBHenuii 1.1 u 1.2 umeem:

Gory =l=10—+z Go = T+l Z Go = m z Gno = llz Gro

i=1

T.e. HE3aABIMIIAEMOCTh CMCEXKHBIX HOMGHIGHI/Iﬁ IIpu BCEX IPOYMX PpPaBHBIX YCIIOBHIX,
obecrieunBaeTcs Mpu:
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OT0 03HAyYaeT, 4YTO Macca BEUIECTB, BHIFOpacMas B YCIOBUSAX OPraHU30BaHHOIO MPH MOXKape
BO3/lyX000MeHa, He npeBbiaeT 10% macchl IOCTYNAIOUIEr0 Yepe3 MPUTOYHbIE OTBEPCTHUS BO3AyXa.
B cBoo ouepenp, coraacHo ypaBHEHUS Hepa3pbIBHOCTH bepHyu:

Gy = ﬂg.ﬂ.Fﬁ.ﬂ. 20P Py = 1y Fy \/Zghz (pH ~ Pur )pnry

ZGUO = U5 2AP 1 py :tuIYOFB\/Zghl(pH _pHF)pH

rne: My Ko - koapduuueHT pacxosa ABIMOBOTO JIFOKa W MPUTOYHOTO TMpoema (CrpaBodHast

BEJIMYMHA, 3aBHUCUT OT F€OMETPUYECKON (DOPMBI JBIMOBOIO JIIOKA M NPUHUMAETCS MO Tabiauiam
CIPaBOYHHMKA POEKTUPOBILIMKa «OTOIIEHNE U BEHTWISALUA» WK PaCCUUTHIBAETCS 1O (popmylie.
Taxk, A ABIMOBBIX JIFOKOB, UMEIOLIUX MPSIMOYroyibHyto ¢opmy Ly = 0,8 — 0,85 (mns maxt
IbIMOYyJaJIeHusl Tuna crakaH-neduexrop Wy =0,8), a Ui IIMOBBIX JIOKOB, UMEIOUINX KPYIIIYIO
dbopmy py =0,64.
CoBmecTHoe perienue ypaBuenuit 1.3, 1.4 u 1.5 maet Ham ciemyromiee ypaBHCHHE:

Iy \/Zghz (PH ~Pur )Pnry =Llugofs \/zghl (PH ~Pnr )PH

Omkyoa :
h
Fj] :1,1F3 :uHO lpH
g \ mpnry
353
=y =1,05- ;
Pu 27341, Prr Prry
3463
YH . p=L

= 5 p
273+t g
BMmecTo h; MOKHO HCITOIE30BaTh 3HAYCHHUE th , KOTOPOC MOJKHO OIIPEACIUTD 110 (1)0pMYJ'I€Z

hyp = 0,5k 4 + 0,2

Jns onpeneneHrsi 3KBUBAJICHTHOM TUIOMIAIM MPUTOYHBIX IPOEMOB UCIOJIb3YIOT CIAEAYIOIINE
COOTHOUIEHUS:
a) MapajijiesIbHOE PacIoJIOKEHNE IPUTOUYHBIX TPOEMOB

G
1 —
G,

P q—

F3[(B:F] +F2 + ... +FN

0) mocne0BaTeIbHOE PACIOI0kKEHHE IPUTOYHBIX IPOEMOB
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B) CMEIIAaHHOE PACIOJIOKEHNE IPUTOUYHBIX IPOEMOB
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Takum 006pa3oM, Mbl MOIY4USIU (QOPMYTY, KOTOPYIO MOKHO MCIIOJIB30BaTh Uil pacyeTa
IUIOLIAIM JBIMOYIAISIOIINX POeMOB 0€e3 yueTa BETpPOBOI0 Haropa.

1.2.2. Pacyer njomaau apimoyaajsirommx npoemoB I1/13 3n1anumii ¢ yderom BeTpoBOro
BO3/1eHCTBHSA

[Ipu paccMoTpeHuyn npeapLAynIero BOIpoca Mel onpenenwiy Fi s npocrenmero ciyyas,
a UMEHHO:

- OTCYTCTBHE CMEKHBIX [IOMEIECHNN;
- OTCYTCTBHE BETPOBOTO BO3JICUCTBHUS.

3neck Mbl OyzieM onpenenars Fi npu HaIuYuu 3TUX COCTABJIAIOIIUX.

B wmarepumanax npenplaymux JeKUMd Bpl MO3HaKOMWIMCH C OCHOBHBIMHM 3JIEMEHTAMH
teopun a’pauuu. HamomHio Bam cxemy oOTekaHusi 37aHMsI BETPOM, KOTOpas HaMm IOMOKET
OIIPENEIUTh HAIPABIECHUE BO3ACUCTBUA BeTpa. MBI yCIOBWINCH, YTO Ta CTOPOHA C KOTOPOW JIyeT
BeTep OyJeT Ha3bIBaTbCsl HABETPEHHOM, MPOTHBOIOJOXHAs CTOPOHA — IOJABETPEHHOMW, Ipyrue
CTOPOHBI — OOKOBBIE.

Jlyis Hac BaXkKHO, C TOW TOYKM 3pEHHs, YTOOBI y4ECTh caMmble HEOJIaronpuUsTHbIE YCIOBUS,
ra3oo0MeHa Ha noxape. JTH yCJIOBHUs, @ UMEHHO HallpaBJIEHUE BO3JECHCTBUS BETPA, ONPENLISIOTCSA
C Y4€TOM TOT0, YTO HAaUMEHBILNN Neperna 1aBjieHuil OyIeT ¢ MOIBETPEHHON CTOPOHBI.

Jlnst ompeneneHuss yCIOBHOIO HaIpaBJCHMS BETpa NPOU3BOAUTCS AHAIU3 ILIAHWPOBKH
nomenieHus. 1IpuTouHele MpoeMBl, PacHOJIOKEHHBIE B OTPAXAAIOIINX KOHCTPYKLUAX TOPSLIETO
MOMEILIEHUS, CYUTAIOTCSI BHYTPEHHUMH, a BCE OCTallbHble IpoeMbl — HapyxHbIMH. Ha puc. 2.1
[I0KAa3aH IUIaH IIOMEIIEHUs, B CTEHaX KOTOPOrO0 HMMEIOTCS BHYTPEHHHE NPUTOYHBIE IIPOEMBI,
cooOUIaroIuecs: 4epe3 HapyXKHbIE IPUTOYHbIE NpoeMbl ¢ arMocdepoi. Kaxayrwo cropony
MOMeEIleHNs 0003HAYNM MOPSIAKOBBIM HOMEPOM.
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VYcioBUMCs, 4TO MOPSAJIKOBBII HOMEpP CTOPOHBI IOMEIIEHHUS OyneT HMETb CHUMBOJ 1.
Onpenenum A KakJI0# CTOPOHBI IJIOLIAJb BHYTPEHHUX MPUTOUYHBIX MpoeMOoB FaBi u 00Iyro
SKBUBAJIEHTHYIO IUIOMIAIb F5i.



B kadecTtBe MOABETPEHHON CTOPOHBI MPUHUMAIOT OrPAKIAAIONIYI0 KOHCTPYKIIMIO TOPSILIETO
MMOMEIIEHUs C HauOOJBIIEM COOTHOIIEHWEM JKBHBAJICHTHOW IIJIOMIAAH BHYTPEHHUX MPUTOUYHBIX
MPOEMOB K UX SKBUBAJICHTHOM IUIOIIA/H, T.€. B TOW YaCTH 3[IaHHUS, I 1IE:

Top _ max(*)(i =1,2,3,4)
F. i

[Tocne ompeneneHus HampaBJICHUS BETPOBOTO BO3ICHCTBUS I 0003HAYEHUS TUIOIIAACH
MIPUTOYHBIX MPOEMOB U JAPYTUX MOKA3aTEJICH UCTIONB3YETCS CIeAYIONas CHMBOJIMKA!

Fren; Fagn; Faso; Fan, Fon; Fro u T.1I.

JIist uCKITFOUeHHS 3abIMIICHUASI CMEKHBIX TTOMEIICHUN M MyTeH SBaKyalld B 3AaHUH MPHU
MoKape B CaMbIX HEOJIArONMPHUATHBIX YCIOBHUAX MIPUMEM aHAJOTUYHBIC MPEINOCHUIKH U JIOIYIICHHUS,
O KOTOPBIX MBI TOBOPHWJIM TPH PACCMOTPEHUU BTOPOro Bompoca. Mcxoas W3 ATHX YCIOBHH,
paccMOTpUM CXeMy Tra3000MeHa, MpeACTaBIeHHYI0 Ha puc. 5.5. Bo3myx B ropsiiee nmomemnieHue
MOCTYIAeT 4Yepe3 MPUTOUYHBIE OTBEPCTUSI CMEXKHBIX IMMOMEIICHUM, HAPYXHBIE MPOEMbI CMEKHBIX
MTOMEIIEHUN HAXOIATCSA B 30HaX C Pa3IUYHBIM BETPOBBIM BO3/ICHCTBHEM.

Hanpabnenue
bempa

CmexHoe lopawee CmewHOE
foMeueHue nomewenue Y nomeweHue

by

Puc. 1.5. Cxema razoo0OmeHa:

Gney - pacxol ylanseMbIX U3 IIOMEIIeHUH TPOXyKTOB ropenus, Kr/49; Gogy, Gaprny Grpo - IKBUBAICHTHBIH
(cymMMapHBIii) pacxoi Bo3yXa 4epe3 BHYTPECHHHUE PUTOYHBIC OTBEPCTHUSA, COOTBETCTBEHHO, C HABETPEHHOM,
MTOJIBETPEHHOMN 1 OOKOBOH (IO OTHOIIICHHUIO K HAIIPABIICHHUIO BETPa) CTOPOH noMeteH s, Kr/9; Goyy, Gopns Gono -
SKBUBAJIEHTHBIM PacXo/l BO3/lyXa Yepe3 MPUTOUHbIE HAPYKHBIE OTBEPCTHUS, PACIIONIOKEHHBIE, COOTBETCTBEHHO, C
HaBETPEHHOM, MOJIBETPEHHON 1 OOKOBOW CTOPOH IOMEIeHHUs, KI/4; AP - aOCOOTHOE AaBJeHHE Ha yPOBHE
TCOMETPHUUECKUX IICHTPOB MPUTOYHBIX OTBEPCTHH «ropsmieroy moMenienus, [1a; 4Py, APy, APgo - aOCOMOTHOE
JIABJICHUC HA YPOBHE FEOMETPUYUECKUX IICHTPOB MPUTOYHBIX OTBEPCTHH B CMEKHBIX C «TOPSIIAMY ITOMEIICHHSIX,
COOTBETCTBEHHO, C HABETPCHHOM, IIOJABETPCHHON U 00KOBOM cTopoH nomemenus, [1a; APyy, APy, APyo -
a0COJTIOTHBIEC TABJICHUS HAa YPOBHE M'€OMETPUUCCKHX IIEHTPOB HAPYKHBIX MPUTOYHBIX OTBEPCTHI, COOTBETCTBEHHO, C
HABETPEHHOM, MOJBETPEHHOI 1 OOKOBOM CTOPOH moMelnenus, [1a; APy - aOCOMOTHOE BHYTPEHHEE IaBJICHUE Y
JIBIMOBOTO JtoKa, [1a; APy; - abCONMOTHOE HAPYXKHOE TAaBJICHUE Y IBIMOBOIO JItOKa, [1a; APcr - cTaTHYeCKOE aBJICHUE
Ha YPOBHE I'€OMETPHUCCKUX IIEHTPOB MPUTOYHBIX OTBepCTHil, [1a; AP, AP;, - 130BITOYHOE TABJICHUE HA YPOBHE
TCOMETPHUUCCKUX IICHTPOB IMPUTOYHBIX OTBEPCTHI B CMEKHBIX C «TOPSIIAMY MOMEIICHUSIX, COOTBETCTBEHHO, C
HABETPEHHOM, MOJBETPESHHOIN 1 OOKOBOIM CTOPOH 3IaHUsI ITO OTHOIICHHUIO K HAIPABJICHUIO BeTpa, [1a.; APy, -
M30BITOYHOE TABJICHUE B «TOPSAIIEM» MIOMEIICHHN Ha YPOBHE T€OMETPUIECKUX [IEHTPOB MPUTOYHBIX OTBEpPCTHH, [1a;
APp - nonHBIN BeTpOBOM Hamop, I1a

[Tocne packpbiTusi BenuuuHbl ). GHO M MpPOBEAs TOCTAaTOYHO CJIOXHBIE MPEoOpa3oBaHMs
OKOHYAaTeNbHO (opMyaa s OINpeAesieHusl IUIOIIaau JAbIMOBBIX JIIOKOB B OecoHapHbIX
OJIHOATAXHBIX 3JaHUSIX OyJeT UMEeTh BUJI (MTOAPOOHBIIN BBIBOJ] IPUBOAUTCS B yUEOHUKE):

L
r Wy poa

J] =
AuJZVAPJZpHFY

rae:  my M, — OTHOIIEHWE 3KBUBAJICHTHOI'O IOJIHOTO pacxoja BO3JyXa 4epe3 HABETPEHHBIC H
OOKOBbIE€ TMPOEMbI U COOTBETCTBEHHO K 3KBUBAJICHTHOMY IIOJHOMY pacxoiy C IOJBETPEHHOMU
CTOPOHBI, KOTOPBIE ONPEAEISIIOTCA MO (OpMysIaMm:

+ 1\t Fopp A/ AP 1p P iy

(mH +m, +1)



G3H F3H (KH_KH
Gan F oI1 AP TP 3317

/' F
Gy, Fo [(Ko-Kj)
m, = 20 20 0
Gan Fan APTP 3317/

rae: Ky Kp Ko — adpoaguHaMuyeckue Koaq)(bnuneHTm JUISL pacyeTa BHEIIHUX BETPOBBIX JABJICHUI
Ha YpOBHE TI'€OMETPUYECKHUX LIEHTPOB IPUTOYHBIX OTBEPCTHI C HABETPEHHOM, NOJBETPEHHOU M
OOKOBBIX 10 OTHOILIEHUIO K HAIIPABJIEHUIO BETPA CTOPOH 3[aHUSl, COOTBETCTBEHHO.

HccnenoBanus MOKa3pIBalOT, YTO HAMMEHBUIMN IiEepenaj JaBJICHHW CIENyeT OXUIaTh y
IIPUTOYHBIX OTBEPCTUH C TOJBETPEHHON CTOPOHBI, T.K. IPH BCEX IPOYMX PABHBIX YCIOBUAX
Ku>Ko>Kn.

)APB+1
APB+1

APB :pHvlzi’
2

MAX

APy, :ghTP.H(pH _pnr):g %"'052 (pH _pnr)

rae  APrp — TpeOyeMblil mepernaj JaBieHU Ha ypOBHE I€OMETPHUYECKOIO IIEHTpa MPUTOYHOTO
OTBEPCTHS, 00ECIIEUMBAIOIINI HE3aBIMIIIEMOCTh CMEKHBIX MOMeneHui, [1a.

Jlist ompeneneHusl IUJIOMIAAA JIBIMOBBIX JIFOKOB B OeC()OHAPHBIX OJHOATAXKHBIX 3/IAHUSX
MOHO HCTIOJ30BaTh (JOPMYITY, TIOJIYICHHYIO B OJTHOM W3 IE€CCUPTAIMOHHBIX UCCIIEAOBAHMI:

1
erl ,UHO\/gPH(PH _Pnr)

F, = X
! M AP P r
!
an\/ e — i +Z i N g — Mg +ZFI'BO\/hiBO —hio
i=1

rie: APJ] — mepenaj JaBJIeHUH y AbIMOYAAJISIONIEro YCTPOMCTBA, ONpeAesieMblil o ¢popmyIe:
2
r 9317

APy = gh(py = pyr )+ K g APy = APy,
S

(KH_KH)APB"'PTPFSZBH/ Fiy
g(pH_pHF)FSZBH/ FL;H
(KO_KH)APB+APTPF§BH/ Fy

g(PH—Pnr) 930/

hl BH =

hlBO =

1.2.3. Pacyer miiomaayu AbIMOYAAISIOIIMUX IPOEMOB € Y4eTOM BETPOBOI'0 BO3AeHCTBHS
U NPHU PACNOJI0KeHNH NIPUTOYHBIX POEMOB HA PA3HBIX YPOBHAX

Ha npaktuke BcTpedaroTcs ciy4yau, KOrja MPUTOYHbIE MPOEMbl B OecPOHAPHBIX 3/aHUAX
[IPOEKTUPYIOTCA HA Pa3HBIX YPOBHSAX.

I/ICXOIUI U3 YCIOBHA HE3aAbIMIIICMOCTU CMCIKHBIX HOMGHIGHI/Iﬁ IIJIOCKOCTb pPaBHBIX
HaBJ’IeHI/Iﬁ B IropsmeM NnoMeuCH J0JIKHA IMPOXOAXWTh BhIIIC BEPXA IPUTOYHOI'O IMpo€Ma IMPUMEPHO
Ha 0,2 M. B aTOM ciywyae pacyeTHas cxema razoobOmeHa OyneT BBITJIANETh CIEIYIOIIUM 00pazoM

(puc. 5.6).



Hanpabpenue bempa

Puc. 1.6. PacueTHas cxema razooOMeHa:
hiH; hiO — paCCTOi[HI/Ie Men(;[y FeOMeTpI/IquKI/IMI/I L[eHTpaMI/I HpI/ITO‘{HI)IX l'[pOeMOB, pacnonomeHme Ha paSHI)IX ypOBHS[X, BO
BHyTpeHHeM OFpa)KL[eHI/II/I, COOTBCTCTBCHHO, C HaBe’TpeHHOﬁ )5 60](030171 CTOI.')OH7 M; hlBH; hlBO — paCCTOi[HI/Ie I10 BBICOTC ITOMCILICHU ST
oT FeOMe’TpI/I‘-IeCKI/IX I.IeHTpOB l'IpI/ITO‘-IHLIX OTBepCTI/Iﬁ (ﬂBepHLIX HpOGMOB) a0 ypOBHH paBHLIX ﬂaBJ'IeHI/Iﬁ Me)KI[y FOpS[H_II/IMI/I nu
CMC)KHBIMHU ITOMCUICHUAMU, COOTBETCTBCHHO, C HaBeTpeHHOﬁ nu 6OKOBBIX CTOpOH I10 OTHOILICHHUIO K HaHpaBJ’IeHI/I}O BeTpa, M.

HezanpiMiiseMOCTh CMEXHBIX IOMELIEHUI 00ecrieunBaeTcs, eCiu:
higu =h ey
h 1o =h1ro
hisn =hren
rae:  h e h rpo; h orp;r — TpeOyeMble YPOBHM Hadajia OTCUETA JABJICHHH ISl 3TUX CTOPOH,
KOTOPBIE TOJDKHBI MPEBBIIATh TpUMepHO Ha (0,2 M BBICOTY PACIOJIOKEHHS BEPXHUX IIPOEMOB.
[lo anamoruu c¢ BbIBOAOM (opmynsl (1.7) m (2.1) moxHO BbIBECTH (opMynly s
OTpe/eNieHus TUIOIIAIU IAXThl AIMOYAAJIIEHUSI B MHOTOATAXKHBIX OeCc(hOHAPHBIX 3/1aHUSX.
B okonuarenbHOM BHJiE 3Ta (hopMysia BBITISAUT CIEIYIOIIUM 00pazoM:

1
0 +1 :uHO\/ng(pH_pHF)
r W Pol

we Mg AP o P pry
m n /

ZFiBB \/hTP.n - hm +Z FiBB Y hlBH - hiH + ZFiBB \ hlBO - hiO
i=1 i=1 i=1

rae:  APoyy— nepenan qaBiaeHui y orojioBka maxThl, [1a, onpenensieMslii o ¢popmyiie:

AP, = K AP, +ghl[[ﬂ(pH _pnr)_ghir(pg _pnr)_
_ FSZBIYAPTP [F;KIY + :u1270 [1 + & mchir BZX.IY] _ FSZBIYAPTP

F BZX.IYF J?KIY F 3217

rae:  h;, — BBICOTA PACIIOJIOKEHUSI TEOMETPUUYECKUX HEHTPOB MPUTOYHBIX OTBEPCTUH 1-TO ATaKa
10 OTHOIIEHHUIO K TEOMETPUIECKOMY LIEHTPY HapYKHOTO JBEPHOTO MPOEMa JICCTHUYHON KIIETKH, M.

¢ ik — KO3(PPUIIMEHT MECTHOTO THAPABINYECKOTO COMPOTHBICHHUS MapIIed W IUIIOMIAI0K
JIECTHUYHOM KJIETKH (BOOOIIE TOBOPS MPUHUMAETCS MO CIPABOYHBIM JAHHBIM B 3aBUCHMOCTH OT
dbopmel  TOBOpoTa; cM. Hampumep, HWpenpumk W.E. CropaBodyHMK 1O THAPABINYECKUM
compoTuBiicHusM, M., MammHoctpoenne, 1979. B Hamem ciaydyae B COOTBETCTBUU C
«PexoMeHanusaMu TI0 pacyeTy BEHTWISALMOHHBIX YCTPOMCTB MPOTHUBOJIBIMHOM 3aIUTHI KHUJIBIX
3MaHU TOBBIIEHHON 3TAKHOCTW», a TaKXKe OOIMECTBEHHBIX 3maHuii [3] u [4] pekoMeHmyercs

MPUHUMATD Cj7x B PEJIENIax OJJHOTO 3Ta)ka paBHbBIM 20, IS IBYXMapIlIeBOU JIECTHUYHOM KIETKHU ik
=60.

X

Havano orcuera naBneHuil Ajii HaBETPEHHOW M OOKOBBIX CTOPOH TOPSIIET0 MOMEUICHUS
OIIPENENAETCS 110 YPAaBHEHHSM:



F2 F2 F32817

(KH_KH)APB+APTP 3Bn+,u1270 1+ & chiy o

o= 32)(17 F;Kn F32n
\BH — 5 5 5
F
g(PH _Pnr) FiBH +/u1270 1+ & pchyr 328H %
BX.H JIKH oH
F; F; F;
(KO_KH)APB+APTP 3317 +/u1270 1+ & pchyr 32317 +%
o= BX.IT JKIT a1
180 = 5 5 5
F F
g(PH - Pnr) zBO + /u1270 1+ & pchyr 3230 350
Fixo Fivo  Fso

Takum 00pa3oM, Mbl TO3HAKOMWINCh C Ppa3IMYHBIMU METOJaMH, I03BOJISIONIMMU
ONPENENUTh TpeOyeMYIo IMJIOIa b IBIMOYAATISIOUINX IPOEMOB U AJis Hanbosiee HeOIaronpHusITHbIX
YCIIOBUH, C TOUKHU 3PEHUSI T0KapHOM 0€3011aCHOCTH.

[Ipu s3TOoM 3ameTHM, 4YTO CHCTeMa JbIMOYyJajJeHHs OylIeT COOTBETCTBOBaTb CBOEMY
Ha3HA4YEeHUIO TOJIBKO npu AP;y >0. Hanpumep, yMEHbIICHHE IIOMIAAN BHYTPEHHHMX IPUTOYHBIX
OTBEPCTUH MO3BOJISIET YBEIWYUTh IPPEKTUBHOCTh CHUCTEMBI JIBIMOYIAIECHUS, JINOO YMEHBIIUTD
TpeOyeMyl0 TO YCIOBHUSIM O€30MaCHOCTH IUIOMAAh ABIMOYAAISIONIMX MpoeMoB. W HaobopoT,
cuctema Hea((EeKTUBHA MPU 3aKPBITHIX HAPYKHBIX IPUTOYHBIX MpOEMaXx.

1.2.4. KOHCTPYKTHBHOE HCIIOJIHEHHE AbIMOY/AAJISIIOIIUX YCTPOIiCcTB

HeiMoynanstomue ycrpoiictBa (YY) mpenHasHadeHbl Uis YAAJEHUS JbIMA, CHIKCHHS
TEMIIEPaTypPhl U KOHIICHTPAIIMH TOKCUYHBIX MPOTYKTOB TOPEHHUS B IOMEIICHUH TI0YKapa U CMEXHBIX
C HUM TIOMENICHUSX C [EJbI0 00eCTIeYeHHs YCTIOBUM sl 9BaKyal[uu JTIOACH 1 paOOThI MOKAPHBIX.

IIpu otcyrctBuu wiu HedhdexkTuBHOM padore Y nAbIM MpPOHUMKAET B HBaKyallMOHHBIE
KOPHUJIOPHI, JICCTHUYHBIC KJICTKU U OJIOKHPYET MyTH dBAKyaIlHH.

OYHKIIUN JHIMOYJAISIFOIIUX YCTPOWUCTB BO MHOTHX TIOMEIICHHUSIX BBITIOJHSIOT OKOHHBIC
MpOEMBbl WM CBeTOoa’panuoHHble (oHapu. OHAKO B CBSI3M C BHEAPEHHEM B TPAKTHKY
CTpPOUTENbCTBA OeCPOHAPHBIX 3MAaHWUK TMOABWIACH HEOOXOAUMOCTH TPOEKTHPOBATH B HUX
CHenuagbHble JABIMOYIAISIONIAE YCTPOWCTBA: JIFOKM, JIBIMOBBIE IIIaXThl; WJIM JIBIMOBBIE
BCHTWISLIMOHHEIE IIIAXTHI.

BrimenepeunciieHHbIe BUIBI ABIMOYIAJSIONINX YCTPONCTB MPUMEHSIFOTCS IJIsi OpraHU3aIiuu
TpedyeMoro ra3000MeHa MpH Mokapax B MOMEMICHUSX CUCTEMaMH €CTECTBEHHOTO JBIMOYIaJICHUS.
B Tex cayuasx, koria mo SKOHOMHUYECKUM HWJIH JPYTUM COOOPaKEHHSIM CHCTEMBbI €CTECTBEHHOTO
OBIMOYAQJICHUSI TPUMEHATh  HEIEJIeCcOo00pa3HO, HCIOJB3YIOT CHUCTEMBl JIBIMOYIAJICHUS C
MEXaHUYECKUM MOOYKICHUEM.

OxHa u 3eHUTHBIC (DOHAPU YUNUTHIBAIOT KaK JBIMOYAAJSIONINE YCTPOMCTBA, €CITM OHH UMEIOT
MIPUCTIOCOOIEHUS TSl OTKPBIBAHUS UX M3 KaXI0TO nmoMemnieHus. DHEKTUBHOCTh ylajJeHuUs JbIMa
4yepe3 3TH YCTPOWCTBA 3aBUCHUT OT MX PACIOJIOKEHUS W IUIOMIAIH, a TAKKE HAMPABIICHUS BETPA.
Bcerpeunoe nampaBiieHune BeTpa (Ha OKOHHBIC MPOEMBI) YMEHBIIACT KOJWYECTBO YAAISIEMBIX W3
MMOMEIIEHUS Ta30B, & B HEKOTOPBIX CIy4asX BBI3BIBACT OMPOKHIBIBAHUE «TATU» U 3abIMICHUE
CMEXHBIX moMemennid. OJHAKO, YYUTHIBAS TEXHUKO-DPKOHOMHUYECKHE COOOPaKECHHUSI M Maiylo
BEpPOSATHOCTH TIOKapa MPH BCTPEUHOM BETpPE HAa OKOHHBIC MPOEMBI, JOIYCKAETCS HCIIOJIb30BaHUE
okoH B kauecTBe Y. [IoCKONIBKY JIbIM CKaIlJIMBAETCSl B BEPXHEHW YaCTH MOMENIEHHUS, MIOIAlb OKOH
WCIIONB3YETCsl JIUIIh YacTU4YHO. BceiencTtBue 3TOTO OKHa B HApPYXKHOW CTEHE O0ECIeurBarOT
yAaJICHWE JbIMAa JIMIIb HA HEKOTOPOM PACCTOSHUH, KOTOPOE 3aBHUCUT OT IUIOMIAX OKOH. [Ipuuem
MIPU OTNPENETICHUN ATOTO PACCTOSHHUS YYUTBHIBAIOT IUIOMIAJbh TOJHKO TOW YacTH OKOH, KOTOpas
pacnojioxkera Ha 0,2 M u 6oJiee BblllIe JBEPEH IBaKyallHOHHBIX BHIXOJOB.

Bcerpeuarores 3manus 1 moMenieHus, B KOTOPBIX MPOEMbI OTCYTCTBYIOT, M TOTJla TYIICHHE
BO3MOJKHBIX TMOXapOB B HUX COMPSIKEHO C OONBIIUMH TPymHOCTAMH. K 4uciy TakuxX 3aKpBITBIX
3MaHUA M TIOMEIICHHH MOXXHO OTHECTH CIEHHYECKHE KOpPOOKM TeaTpoB, KIYOOB U IBOPIIOB
KYJIbTYpbI, TIOJIBAIbHBIC MOMeEIEeHUs, OechoHapHbIC 3AaHUS, CKIAIACKHAE 3AaHUS, XOJOJIWIbHHKH,
JIECTHUYHBIC KJICTKHU U JP.



B Takux 3mgaHuMAX NpeaycMaTpUBAIOT IBIMOBBIC JIFOKH, KOTOPBIE MPEICTABISIOT COO00i
CIIELIMAJIbHBIE YCTPOWMCTBA, MPEIHA3HAYCHHBIEC I YJIAJIEHUS U3 3JaHUs MPOJYKTOB CTOPAHUS MPHU
nokape. YJaJeHue MpOJyKTOB CrOpaHUs M3 3/1aHUs MIpU HOKapaX UMeeT /BOosKoe 3HaudeHue. C
OJHON CTOPOHBI, YIAJICHUE MPOAYKTOB CrOpaHus B ONPEACICHHOM HANpPaBJICHUH OTPAHUYUBAET
pacnpocTpaHeHue noxapa, a ¢ Apyroi — odseryaer paboTy MOKapHBIX, KX OPUEHTUPOBKY U JOCTYII
K o4ary noskapa.

Haunbonpiiee nmpuMeHeHHe HalUIM JBIMOBBIC JIIOKH B 3/IaHUSX TEaTPOB HaJ CIIEHOU (puC.
1.7).

BrITsDKHBIE YCTPOWCTBA B CIIEHUYECKON YacTH TeaTpa CIOCOOCTBYIOT YAAJCHUIO MPOAYKTOB
FOPEHUs, YMEHBIIAOT OMACHOCTh PAaCHpPOCTPAHEHUS I0XKapa CO CLUEHbI B 3pUTENIbHBIN 3aJl, YTO B
CBOIO OU€pe/lb CO3AAET yCIOBHS O€3011aCHOM IBaKyall 3pUTeNeH.
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Puc. 1.7. VYcTpoilcTBO ABIMOBBIX JIIOKOB B CIEHHMYECKHX KOpPOOKax 3pesuIIHBIX
MPEANPUITHIH:
1-1bIMOBOI1 JTIOK; 2-TIOpTabHAs CT€HA; 3-IPOTUBOMOKAPHBIN 3aHaBEC

OmbBIT TPOMBIIIUIEHHOTO M TPaXXJTaHCKOTO CTPOUTENBCTBA, a TaKkKe aHalIU3 I0KapOB
MMOKa3bIBAET, YTO 00JACTh MPUMEHEHHUS JHIMOBBIX JIFOKOB BCE OOJIBINE U OOJIBIIE PACIIIUPSCTCH.

OcoOblii WMHTEpPEC BBI3BIBAET YCTPOMCTBO JIBIMOBBIX JIIOKOB B Oec(OHApPHBIX 3aHUAX
OonbmoN mromanu (puc. 1.8).
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Puc. 1.8. YcTpoilcTBO ABIMOBBIX JIIOKOB B HOKPHITHSIX OecoHApHbIX 34aHUI OOJIbLION

1o aau:
1-1BbIMOBOI1 JTIOK; 2-HEeCropaeMoe MOKPhITHE

N3BecTHBI ciay4aum yCTpOWCTBA aHAJIOTHYHBIX JBIMOBBIX JIFOKOB B JIECTHUYHBIX KIIETKaX
OOLIECTBEHHBIX 3/1aHUM, a TAK)Ke B KOPUAOPAX OOJIBIION MPOTIKEHHOCTH.



HpCHYCManI/IBaCTCﬂ TAKXKEC YCTpOﬁCTBO ABIMOBBIX JIFOKOB B ITOABAJIBHBIX ITOMCIIICHUAX
(puc. 1.9).

L
SN NN

Puc. 1.9. YcTpoicTBO IBIMOBBIX JIFOKOB B IOJIBAJIBHBIX IIOMEIIEHUSX:
1-1BIMOBOI JTIOK; 2-HecropaeMoe NepeKphITHe

OnpIT  TymIeHWs [OXApoB B XOJIOJAWJIbHUKAX  IOKa3zaj, 4YTO MpU TOpPEHHUH
TEPMOU3OJISIIUOHHBIX MaTepuaioB (Topda, MUHEpAJIbHON BaThl U T.II.) BBIACNSAETCS 3HAUUTEIbHOE
KOJIMYECTBO [JpIMa, YTO 3aTPYAHSET AOCTYI K O4ary moxkapa W ero tymenue. Iloatomy Bo3HUKIA
HEO0OXOJIMMOCTh B PELICHUH BOINpOca 00 yCTPOMCTBE ABIMOBBIX JIOKOB B HApY)KHbBIX CTEHax, B
OT/ICJIbHBIX CEKIIHMSIX XOJIOMIBHUKOB JUIS BBIITyCKa JbIMa IPH moxkapax (puc. 1.10).
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Puc. 1.10. YcTpoiCTBO IBIMOBBIX JIFOKOB B HApYXKHBIX CT€HAaX 3JaHUM C HECTOPAEMBIMH
OTpaKICHUSAMU (XOJIOIUIbHUKH):
1-1BIMOBOH TTFOK

[Ipy TymeHuM MOKapoB YacTO PYKOBOAMTENH TYIIEHHS CaMHM CO3JAIOT JIBIMOBBIE JIFOKH,
BCKpBIBasi OTJCIIbHBIC YYACTKM IIOKPBITUSA, WM PEryIUPYIOT OTKPBIBAHWE WIIM 3aKpbIBaHUE
JIBEPHBIX UM OKOHHBIX IPOEMOB U (pOHApEH.

1.2.4.1. JIsiMOyansitomme yCTpOMCTBa B 3[aHUSIX C OecuepaauHbIMU MMOKPHITUSIMU

JIBIMOBBIE JIFOKH JIOJDKHBI OBITH NMPOCTHI IO YCTPOMCTBY M YIpaBiCHHIO M O€30TKa3HBI B
pabore. JIBIMOBBIE JIFOKM MOTYT OTKpBIBaTbCSl BPYYHYIO M aBTOMAaTH4eCKH. B cBOw ouepenp,
CHOCOOBI OTKPBIBAHUS MOT'YT OBbITh pa3Hble: HATSDKEHWEM KaHaTa U KOMOMHUPOBaHHBIHN (puc. 5.11).

Haubonee HanexxHsl B pab0OTe BIMOBBIE JIFOKH, OTKPBIBAIOIIKECS IIPU OCJIa0JIEHUH KaHaTa.
JIbIMOBBIE JIIOKH, OTKpBIBAlOIIMECS IpU HATSHKEHMM KaHaTa, B CIydae €ro OTpbIBa WM
COCKaJIb3bIBaHUSI C OJIOKa HEBO3MOXKHO OTKpPBITh. [l03TOMY Takyloo cUCTEMY MPUMEHSTh HE
pEeKOMEHAyeTCsl U, KaK MpaBujo, MpU paccMOTpeHuu mnpoekTtoB pabotHuku HTO sty cucremy
OTBEPraror.



Crioco0 oTKpbIBagHs
TIBIMOBBIX J'IIOKOIB

Bpyunyro ABTOMaTHYECKH

JlerkoriaBkue 3aMKu JIMCTaHIIMOHHOE
AJIEKTPOHHOE yIPaBICHUE

Harsxenne xkanata Ocnabnenue kaHara KoMOunupoBaHHbIii

Puc. 1.11. CriocoObl OTKpbIBaHUS JBIMOBBIX JIFOKOB

PaCCMOTpI/IM KOHCTPYKTHUBHBIC CXEMBI JIBIMOBEIX JIFOKOB, YCTPANBACMBIX B IMTIOKPBLITHAX.

Puc. 1.12. Cxema 1pIMOBOTO JIIOKa!
1-npIMOBO# KiTanaH; 2-mapHup; 3-Tpoc

Cxema ycTpoiicTBa IBIMOBBIX JIIOKOB B BHJE MpoemMa B (poHApe, OTKPHIBAIOIIMXCS IMpU
ociiabJeHuy KaHaTta, moka3ana Ha puc. 1.12.

[IpoemMbl B HOpMaNbHBIX YCIOBHSIX 3aKpbIThl KianaHamu 1. Kiaman u cteHku QoHaps UMeoT
YKJIOH, JOCTaTOYHBIN JJI TOT0, yTOObI KJIalaHbl YKPEIUICHHbIE Ha IIapHUPE 2, OTKPHIBAINUCH O]
HCﬁCTBHCM coOCTBEHHOI'O Beca. BaKpI)IBaIOTCH JBIMOBBIC JIFOKHM HATsS)KECHUEM KaHaTa 3, nuaymero K
nedenke. Jpyras KOHCTPYKIMSI IBIMOBOTO JIFOKa TIOKa3aHa Ha puc. 1.13.

Puc. 1.13. Cxema IpIMOBOTO JIIOKa!
1-mpIMOBOI#T KTamaH (1modep); 2-HanpaByIsIoIIUe; 3-TPOC

JIbIMOBOl JIIOK HEPEeKpbIT mudbepoM 1, KOTOphIM Ipu ocialiieHnHd KaHaTa 3 MajgaeT Io
HaIIpaBJISAIOIIUM BHU3.



B ycnoBusx nmoxapa J0cTaTOYHO OCIA0UTh KaHAT, YTOOBI ILIMOBOM JIFOK OTKPBLICS.

PaccMoTpeHHBIE TBIMOBBIE JIIOKM MMEIOT CYIIECTBEHHBIM HEJIOCTATOK, 3aKJIIOYAOLIUMNCS B
TOM, YTO B 3UMHHX YCJIOBHSIX KJIallaH MOXET PUMEP3HYTh U IIPU MoKape He cpaboTath.

Bbonee HanexHpiMU B paboTe SABISIOTCS IBIMOBBIE JIFOKH, OTKPBIBAIOLIUECS MIPH OCIa0IeHUN
KaHaTa M 3allMIIEHHbIE OT HENOCPEACTBEHHOIO aTMOC(EPHOTo BIUSHUSA OyIKON € Kaiaro3u (puc.
5.14).
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Puc. 1.14. JIpiIMOBBI€ JIFOKH, OTKPBHIBAIOLITHECS TTPU OCIA0JICHIH KaHaTa:
1-1m0I0THO JBIMOBOTO KJIamaHa; 2-mapHUpkI; 3-Tpoc

Takas koHcTpykuusa IJI mmeercs B JIK uMm. JleHcoBeTa, rie Mbl MPOBOJIUM IMPAKTUYECKUE
3aHATUSA 110 TeMe 3.

Hpyras cxema J1JI, BcTpeuaromuxcs B 3/1aHUAX ¢ OecuepJauHbIMU MTOKPBITUSMHU, IPUBEIECHA
Ha puc. 1.15.
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Puc. 1.15. Cxema gpIMOBOTO JIIOKA:!
1-npIMOBOI#I KiTamaH; 2-1axTa J5IMOBOTO JIFOKA C YKaIIO3HOM PEIIeTKOM; 3-MPOTUBOBEC; 4-TpOC

JIbIMOBO#1 KJIallaH Hacak€H OSKCIEHTPUYHO TaK, YTO OH BCErja CTPEMHUTCS OTKPBITh
JIBIMOBO! JIFOK MOJ JeficTBUEM cOOCTBEHHOro Beca. YTOObI rapaHTHPOBATh OTKPHIBAHHUE JBIMOBOIO
KJIallaHa, Ha €ro OCh HarjayXo HacaKeH pwlyar ¢ npotuBoBecoM. [Ipu ocrnabieHun kaHaTa KianaH
oJ JEeHWCTBUEM IIPOTHBOBECA M COOCTBEHHOIO Beca 3ailMeT IOJIOKEHHe, OnM3Koe K
BEPTUKAIBHOMY.

JUi 3aKpbIBaHUS U OTKPBIBAHMS JIFOKOB IPUMEHSIOT PYUHBIE U IEKTPUUYECKUE JIEOSIKHU.

[TonoTHMILE TBIMOBBIX KJIAIIAHOB JIOJDKHBI ObITh HECTOPAEMBIMHU WJIM TPYIHOCTOPAEMbBIMHU.
WX m3roraBauBarOT M3 MeTajUla WIM JEpeBa, 3AlUIIEHHOIO CO BCEX CTOPOH JMCTOBOM CTajblo,
B3aMOK I10 BOWJIOKY, CMOYEHHOMY B IiiMHe. [Ipu MUHMMallbHOM Bece M HOpMalbHOW MPOYHOCTH
KJIanaHbl JOJDKHBI 00OecreyrBaTh MaKCHUMallbHO IUIOTHOE 3aKpbhITHE OTBepcTHs Jioka. Kiaman
YTEIUISAOT. YTEIUIEHHE M 3aTBOPbl YCTPAaWBAIOT TakK, YTOObI M30exaTh NPUMEpP3aHUs KiIalaHa K
IIPUMBIKAOIIEN HETIOIBUKHON YaCTH KOHCTPYKLIHH.

[Ipu ycraHOBKE HaJl IBIMOBBIMHU KJIallaHaMU (OHAPS ¢ METAJUIMYECKOMN pelIeTKON IIomaib
OTBEPCTHUSl C JKAIIO3U JOJDKHA PaBHATHCS MOJYTOPHOM IUIOMIAAM JBIMOBBIX KJIANaHOB, MPUYEM
CYMMapHO€ CEYeHHE OTBEPCTUM KaIO3UIHON pPeleTKU JOJHKHO ObITh HE MEHEE IUIOIIA U JIFOKOB.

Cxema npuBoJia KJalnaHoB J0JDKHA 00ecreuynBaTh Ha/IeKHOCTh UX JIEHCTBUSA, BO3MOKHOCTb
JUCTAHLIMOHHOTO AJIEKTPUYECKOIO YIPABJIEHUS OTKPBIBAHHUS KJIANAHOB M3 HECKOJBKHUX TOYEK, a



TaKKe€ pYYHOTO OTKpbIBaHWSA M3 IOMelleHus mocta. Bce OJ0OKM  JODKHBI  UMETh
MIPEAOXPAHUTENBHBIE IIUTKH OT BBICKAKUBAHMSI TPOCA.

[IpuBox /Ui OTKpBIBaHMS KJIAIIaHOB yCTPaMBAIOT TaKUM OOpa3oM, YTOOBI MOKHO OBLIO KX
OTKpPBIBAaTh NMOPO3Hb, BMECTE U C HEOOJBIIMMU HHTEpBaJIaMU. 3aKpbIBaHUE KJIANAHOB MPOU3BOIAT
13 MECTa YCTaHOBKHU JI€OEKU C TIOMOIIIbIO PYYHOTO MPUBOJA.

Jlebenky uisi mpUBOJOB KJIAllaHOB YCTAHABIMBAIOT B IOMELIEHUM IOKapHOrO IOCTa.
WNnorna nebenky ycTpauBaroT B Tptome cueHbl. Ho B 3TOM citydyae HE0OXOJMMO yCTPOUTH AJIsl Hee
HECropaeMoe TMOMEUIeHHE (BBIACIUTh IPOTUBOMOXKAPHBIMU CTEHAMH) U BBIHECTU PYKOSTKY
PYYHOI'O OTKpPBIBAHHUSI JIFOKOB B IIOMEIIECHUE MOKAPHOTO MOCTA.

TAroBele TPOCHI PACCUNUTHIBAIOT C YETHIPEXKPATHBIM 3allaCOM, OHH JIOJIKHBI YAOBJIETBOPATH
BCE TeM TpeOOBaHMSM, KOTOpbIE MNPEAbIBISIOTCA K TpOcaM, NPUMEHSIEMbIM I IOJHATUSA
IIPTUBOIIOXKAPHOTO 3aHaBeca. Bce TpoChl JBIMOBBIX JIIOKOB, WIYIIME IO 3/aHUSAM WIH OOKOBBIM
CTEHaM CLIEHBI, CJIEIYET 3aKJII0YaTh B IAXThI, OTPAXKACHHBIE CO BCEX CTOPOH IMPOBOJIOYHOMN CETKOM.

1.2.4.2. JIsIMOyaisomue yCTpOMCTBA B 3IaHUSIX C YepAaKaMu

B uyeppauHbIX MOKPBITHSA NIPOMBILUIEHHBIX 34AHUN PUMEHSIOTCS Pa3nyHble KOHCTPYKLUN
maxT Hanbonee pacnpocTpaHeHHBIMU SIBJISIOTCS 1IaXThl, pazpaboTanubie ['ocxummnpoextom, ['TIN-
1 n IIpomctpoliinpoekTom. [I0 KOHCTPYKTMBHOMY HCIIOJIHEHHUIO IbIMOYAAIAIOIIME YCTPOWCTBA
BBITNIOJIHAIOTCA U3 COOPHBIX JKEI€300€TOHHBIX 3JIEMEHTOB U C METAJUIMYECKUM KapKacoM.

VYHuBepcanbHbIE KOHCTPYKIIMU IIaXT JbIMOYAAQJIEHHWS MJI1 IPOU3BOJCTBEHHBIX 3JaHUN
paspabotan [Ipomcrpoiinpoekr. IllaxTbl Tpex THUIIOB pa3MepOB HMEIOT BHYTPEHHHUI AuaMeTp
kaHana apimoynaaienust 500, 1000 u 1400 mwm.
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Puc. 1.16. IpimoBas BenTwisiionnas maxta J[BII B uepgaunom nomernieHuu (BapuanT 1):

1-HOKpLITI/Ie; 2-qepz[aque NIEPEKPBITUEC, 3-BeHTI/IHHHI/IOHHaH mraxTa, 4-B03):[yXOBOZ[BI JUIA BEHTUJIALIUU 9Y€pAavHOTI O

TIOMCIICHUA, S-BeHTI/IJ'IHTOpLI; 6-aBTOMaTHYECKAS 3aABWXKKa, 7-Z[LIMOBOﬁ KJ1ariaH, 8-npoeM JJI1 OYUCTKH U pECMOHTa
LIaXThI; 9-BRITSDKHOE oTBepcTHe; 10-110TOK 115 cOOpa KoH/AeHcaTa

BapuanTt ycrpoiicTBa maxT u3 cOOpHBIX KeJie300€TOHHBIX 3JIEMEHTOB IIPUBEJCHBI HAa PUC.
1.16.

B HOpMasIbHBIX YCIIOBUSIX IIAXTa CIYXUT JJIS BEHTUJIMPOBAHUS YepJauHbIX MTOMEIICHUMN.
Hu3 maxTel MIOTHO mepekphIBaeTCs MOJIOTHULIAMU TPYJHOCTOPAEMOl WM HeCcropaeMoi
KOHCTpyKuued. IIpu BO3HMKHOBEHHMH TMOXapa O3TU IUIOTHUIIA JOJDKHBI OTKpPBIBAThCS H
oOecrieunBaTh yaajgeHue jbiMa. OTKpbIBaHUE MOJOTHUL] IMPOU3BOAUTCS aBTOMATHUYECKH, B
pe3yibTaTe pacIiulaBiIeHHUs JerkomiaBkoro 3amka (y3en A). OIHOBPEMEHHO C OTKpPbIBAHHUEM
MOJIOTHUIL JOJ>KHBI 3aKPBIBAThCS IPYTHUe MPOEMBI, CIyXKallue [yl BEHTUIISIUHU YeplaKa.

CpaBHHBass KOCTPYKIIMM IIIAXT, BBIMOJHEHHBIX U3 COOpPHOroO XKene3oberoHa W ¢
METaJNINYECKUM KapKacoM, ClIeyeT OTAATh MPEINOoUYTEeHUE 1axTaM U3 COOPHBIX )KeN1e300€TOHHBIX
KOHCTpyKuui. Tak, B OJHOM BapHaHTE METa/UNIMYECKHM KapKac IIaxThl OOIIMBAETCS JHMCTOBOM
CTaJbI0 M 3aIIOJIHAETCS MHUHEpAJIbHOW Baroi. [Ipm mmuTenpHOM MoXape KapKac WIAXThl MOXKET
neopMupoBaThCs, a MUHEpajibHas BaTa IUIABUTBCS W TOpeTh, T.K. B HEH COIEPKHUTCS
3HAYUTENbHBIN MpOLEeHT OuTyMa. [lo3TOMy BapuaHT BBITS)KHOW IIAXThl B METaJUIE JOJKEH OBITh
CYIIECTBEHHO MepepadboTaH.



HenocratkoM TakuxX BapuHaHTOB JBIMOBBIX WIAXT SBISETCA OIPENEICHHAs CIOKHOCTh
YAQJICHHUs KOHJAEHCATa BJIArM M3 HUX, a TakXke OTCYTCTBHE AWCTAHIMOHHOIO YIPAaBJICHUS
OTKPBIBAHMEM M 3aKPBIBAHUEM LIAXT IIPU TOKapeE.

K 1850gKe

Puc. 1.17. IpimoBas BenTuissnmonHas maxrta JIBII B ueppayHoM nmoMeneHuu:
1-xonmak; 2-1pIMOBast axTa; 3-MOKPHITHE; 4-JTEeTKOTUIABKUI 3aMOK; S-0TBEpCTHE IJIsl BEHTWISALMHU YepaKa; 6-KiamnaH;
7-orpakneHue, pasaersiolniee yepaK; S-mookeHrue KianaHa npy OTKPBITUN JBIMOBOIO JIFOKA; 9-HAMpaBIISIOLTUE TS
kianaHa; 10-oTBepcTHE B YepIauHOM MOKPBITHH C pelieTkoi; 11-TpyOka asst oTBoJa KOHAeH caTa; 12-uepaaqHoe
MIEPEKPHITHE

OTH  HEJAOCTaTKH  YCTPAaHEHBl B  BapWaHTe JABIMOBBIX  INAXT, MPEIOKCHHOM
[Ipomctpoiinpoekrom (puc. 1.17).

[Ipr BO3HMKHOBEHHWH IOXKapa BBITSHKHBIE KaHAIBI, PEAHA3HAYCHHBIE IS BEHTHJIMPOBAHUS
Yyep/aka, MEepPeKphIBAIOT, a OTBEPCTHE IS yNAJCHUS [bIMa, MEPEKPBITOE TaIarolieil BEpbhIo,
OTKpPBIBAIOT IIyTEM OCJIA0ICHNS KaHaTa C IIEHTPAIBHOTO IIUTA.

JIBepb MOXKET OITYCTUTBCS TaK)Ke B pe3yJIbTaTe PACIUIABICHHS JIETKOIUIABKOTO 3aMKa.

4 5678 Y

Puc. 1.18. Bentunsunonnas aeiMoBas maxra JIBIL:
1-qepz[al{Hoe IMECPEKPLITUEC, 2-aBTOMaTHYECKast 3aCJIOHKa, 3-nepeBoz[ JUIA OTBOZA MMPOAYKTOB IT'OPEHUS IIPU ITOKAPE; 4-
TIOKPBITUE; 5-aBTOMaTHYECKAs 3aCJIOHKa, 6-B03):[yXOBOZ[ JUIA BEHTUJIALWU Y€paaKa, 7-BCHTI/IJ'I$ITOp; 8-BRITSHKHOE
OTBCPCTHUC, 9-Z[I>IMOBa$I mraxTa, 10-BBITSDKHOE OTBEPCTUC

B BapuanTte I'mmpoTexkcTuibnpoMa IbIMOBBIE NMPOJIYKTHl YAAISIOTCS YCTAaHOBJIEHHBIMHM Ha
yepaake BeHTuIsiTopamu. K BeHTUIATOPY, Kak 3TO BUAHO Ha cxeMe (puc. 1.18) mpucoeauHeHs! qBa
Bo3ayxoBosia. OnauH Bo3ayxoBoj (7) mpeaHa3HadeH Ui BEHTIIISAIMU 4Yepjaaka, a Bropou (9) mis
yaaneHus IpiMa npu noxkape. Ilpy BO3HMKHOBEHHMM MOKapa BO3IYXOBOJ, IpeIHA3HAYCHHBIN IS
BEHTWJISIUM Yep/laka, aBTOMAaTHYECKH IIEPEKpBIBACTCS, a BO3AYXOBOJA JUIsl YyJalleHUs JbIMa
OTKpbIBAaeTCs. OTOT BapUaHT MEHee YyAayeH, T.K. BO3AYXOBOAbl W BEHTWISATOPBl OyayT
MO/ABEPraThCsl BO3JECHCTBUIO BBICOKMX TEMIIEpaTyp IMpU IOXKape, YTO MOMKET NIPUBECTH K HX
negopManuu, pa3pyuieH!Io 1 IPUOCTAHOBKE y1aleHUs IPOAYKTOB CTOPAHUSL.



1-KkapKac IaxThl; 2-3aM0JHEHUE MAXThI U3 HECTOPAEMBIX MM TPYAHOCTOPAEMBIX MaTePHAIIoB; 3-ae(aeKTop win
JKaJTI03M HA METAJTMUECKOM CTakaHe; 4-yTerIeHue MOKPBITHS; S-TIOJIOTHUIIE KI1allaHa; 6-pama U3 YroiKoB; 7-
JIETKOIUTaBKHI 3aMoK; 8-0110K; 9-xkene3oberonnas mwiuta (ITKXK-8); 10-ock knanana; 11-tpoc; 12-npotusosec; 13-
JKEeNI00 TS KOHeH caTa

Jlis  OecdyepJauyHbIX IMOKPBITHM JbIMOBBIE BEHTHJIALIMOHHBIE IIAXThl pa3pabOTaHbI
['ocXuMNIpPOEKTOM NPUMEHUTEIBHO K MOKPBITUSAM M3 COOPHBI3 *kKeyne300eToHHbIX muT (B minrax
[IKXK-8 cnenanbl oTBepctus ansi ynaneHus abiMa. Cedenue oteepctuil 1 M.kB. KommuectBo
OTBEPCTHI MOXKET OBITH JI0 YETHIPEX).

Kapkacel maxr ¥ MX 3alO0JIHUTENN BBIMOIHSIOTCS U3 HETOPIOYUX WM TPYIHOTOPIOYUX
MatepuanoB. OrojloBKM HIaXT MOTYT ObITh JOBYX THHOB — ¢ jgeduexkropoM (puc. 1.20) u c
XKAITIO3UITHOM pereTkol (puc. 1.21).
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Puc. 1.20. Puc. 1.21.

OO6mras cxema ycTpoMCTBa TaKOM IIaxXThl MOKa3zaHa Ha puc.15.19.

PaboTa maxTel B HOPMaJbHBIX YCIOBHAX PETYIUPYETCS MOJIO0KCHUEM TOJOTHHIIA KIalaHa

(5). [lonoTHuie kiamaHa mMoMenieHo B pamy (6) M CBA3aHO C HEH JIerKOIIaBKUM 3amMKoMm (7).

OTkpeIBaHMIO KiTamaHa criocooctByeT npotuBoBec (12). Ilpu ocmabneHun uiv HATSHKEHUU Tpoca

pyunoro ympasieHus (11) momotHume kinanaxa (5) Bpamaetcsi BMecte ¢ ochio (Basiom) (10) u

pamoii (6). Ilpu moxape jerkoruiaBkasi BCTaBKa pacIUIaBiIIE€TCA, M MOJOTHUILE KiamaHa (5),

OTAENSAACH OT pambl (6), YCTAaHABIMBAETCA B BEPTHKAIbHOE TOJIOKEeHHE. [Ipu MpuMEHEHUH STUX

IaxXT JUIA YAJICHUS JbIMa W3 TIOMEIIEHWH C 4YepJakaMd WM TIOJBECHBIMH ITOTOJIKAMHU

YBCIUYMUBACTCA BBICOTA CTaKaHa. Knanan IIpru 3TOM YCTAaHAaBJIMBACTCA B INNIOCKOCTH ITOABCCHOI'O
IMOTOJIKA WJIN 4€PAAYHOI0 IMCPCKPBITU.

1.2.4.3. DpdexTuBHOCTH pabOTHI THIMOBBIX IIAXT

OddexTuBHOCT,  pabOTHl  MAXT  JABIMOYAAJICHUS  OIIEHWBACTCA C  MOMOIIBIO
a’pOIMHAMUYECKUX XapaKTEPUCTHK.

Kosdduuuent pacxona gy ydyuThIBae€T MECTHbIE M JIMHEWHbIE moTepu Hamopa. M3-3a
HaJIM4Yus THJIPABIUYECKUX COMPOTUBICHUN KO3PPUIMEHT pacxona 0e3 yueTa BIMSHMSI BHELIHUX
BETPOBBIX BO3JEHCTBUN Ha OrOJOBOK IIAXThl BCErJa MEHbIE €AMHULBI U IMOJACTaBIsAET COOOM
OTHOIIEHHUE PEATILHOTO pacxoja KUJIKOCTH (Ta3a, POyKTOB FOPEHNUs) K TEOPETUUECKOMY:



1

rae X&y — CyMMapHOE€ 3HAYeHHME MECTHBIX U JIMHEHHBIX CONPOTHUBIIECHUHN (YMEHbILAIOTCA
IyTeM HCKJIIOYEHUS PE3KUX W3MEHEHMH HalpaBlieHUs MOTOKAa B KaHajlaX M OTOJIOBKAaxX IIAxXT
JBIMOYJAJIEHUS, a TAK)KE€ BCTPEUHBIX TOTOKOB).

Cnenyer OTMETUTh , YTO IIAXThl C NMPUMEHEHUEM >KaJIO3MMHBIX PELIETOK B OrOJIOBKAaX
SBJIIOTCSL 3aJlyBa€MbIMM U HEAOIYCTUMBI JUIsl TNPUMEHEHUS B TpPaKTUKe 03 KaKuX-JInOo
JIOTIOTHUTEIbHBIX KOHCTPYKTUBHBIX PELICHU, HallpuMep, YCTPoiicTBa BETPOTOOMHUKOB.

Jlia npeaBapuTenbHON OleHKH 3(()EKTUBHOCTU MIAXT JBIMOYAAJIEHUS UCIONb3YIOT Takoil
6e3pa3mepHblil K03 PUIIMEHT, KaKk adpoJuHAMUYECKUN KOA(D(UILIUEHT.

OOt1ekanune 31aHUs] BETPOM IIPOMCXOIUT IPUMEPHO TaK, KaK 3TO IOKa3aHo Ha puc. 1.22.

noKasaHo Ha puc, 15,
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Puc. 1.22.

[Ipu oOTekaHuM 30aHUS BETPOM C HABETPEHHOW CTOPOHBI BO3HUKAET IOBBIIIEHHOE
JaBJICHUE, a C IOJABETPEHHOUN CTOPOHBI (3aBETPEHHOM) paspsukeHHe BO3AyXa. Takylo KapTUHY
MO>KHO YBUJIETh B THJIPABIMYECKOM JIOTKE WJIM a3pOJAUHAMUYECKOM TpyOe.

B nepBoM ciydyae moBepXHOCTb BOJbI JUIsl MPUJAHUS BUAUMOCTH MOCHIIAIOT aTFOMUHUEBBIM
MIOPOIIKOM, & BO BTOPOM — OKYTBHIBAIOT JBIMOM.

Ecnu B orpaxxieHuM UMEIOTCSI OTBEPCTHUS, TO C MTOABETPEHHOM CTOPOHBI BO3AYX MOCTYIAEeT
yepe3 HUX B IMOMEUIEHUS 3JjaHMsl, a C HAaBETPEHHOM CTOPOHBI YXOAMT U3 3AaHUs. TakuM oOpazom,
IIpU OTCYTCTBUM TEIUIOBBIX M30BITKOB MPOUCXOJUT €CTECTBEHHBINH BO3AyXOOOMEH OOMEH 3a CHEéT
JNEUCTBHs ONHOTO BeTpa. lIpu nelcTBum BeTpa OAHOM M TOM K€ CHIIBI M TOIO K€ HAIpaBJICHUS U
IpU OJMHAKOBOM IUIOMIAJM OTKPBITHIX OTBEPCTUH BEIMYMHA BO3AYXOOOMEHa B 3/aHUAX
paznuyHOTro poduiis OyneT pa3audHOM.

Jliig yBenuyeHusl BO3yX000MeHa 37aHUs pacrojiaraloTcs B OTHOLIEHUH TOCHOJCTBYIOIIUX
BETPOB TaK, YTOOBI OHU MPEICTABIISIIM HauOOJIbIIIEe COMPOTUBIICHUE.

Ha puc. 1.23 npuBegeHsl pa3pe3 OTIAEIBHO CTOSIIIETO 3JaHUS W JIMHUM TOKOB IIPH
oOTeKkaHHUU 3TOro 3/1aHusi BeTpoM. Ha 3ToM ’xe pucyHKe NOKa3aHbl pa3M4HbIC 30HBI JABMKECHUS
BO3JlyXa BOKPYT 3[aHHs. Y OCTpON KPOMKH 3/1aHUSI IPOUCXOJUT CPBIB CTPYH, 110 MEpe YAaJIeHHUs OT
OCTpPOM KPOMKH CpBIB CTPYH MpeKpallaercs U JaBi€HHE BO3Jyxa BO3pacTaeTr, Ojarojaps yemy y
IUIOCKOCTH KPOBJIM BO3HHMKAeT LHUPKYJIALMS BO3AyXa, Kak II0Ka3aHO CTpeJIKaMH. JTa 30Ha
Ha3bIBAETCS a3POJIMHAMUYECKOU TEHBIO.

B 30He a’poamHamMUUecKON TEHHM MOXHO YCTaHOBUTH (hOHapu 000N KOHCTPYKLUH, T.K.
3/1eCh OHHU Bcerja padoTaloT Ha BBITSKKY BO3/AyXa U3 BepxHel yactu uexa. [lo mepe ynanenus ot
MecTa CpblBa CTpPYH CYIIECTBYET 30HAa HEBO3MYIIEHHOIO0 IIOTOKA. 3/1eCh IOTOK HAaCTOJIbKO
BBIPABHUBAETCSI, YTO CTPATETMYECKHE JAaBJICHUS B HEM paBHO JUO0 ONM3KO K Hyn0. B 11060BBIX
qyacTax 3JaHus (T.e. MOJBEP)KEHHBIX JaBJIEHUIO BETpa) MUMEET MECTO 30Ha IMOJIopa, T.e. 30HA
MOJIOKUTEIBHBIX a3pPOIMHAMUYECKUX KOA((PUIIUEHTOB.



/‘_‘/;\ w0 NN Ap=0
N Afle()

[ f ,

| | . l
,‘:‘ff‘z ~e1 | l

| |
3050 QIPOGU- | 30HI 30HG I 301G |IL30HG
HOMYYOL RO fz’fg /%’;Z negno,
17eHY 070K

IL30HG - ' Taowa ' sona

”

Puc. 1.23.

Yro0Ob!l pemiaTh BOIPOC O BEJIMYMHE BO3ILyXOOOMEHa MOJ JAECWCTBUEM BETpa AJIsi peajbHOIro
31aHUSl UW3rOTaBJIMBAETCSl CIUIOIIHAST MOJEIb, HMEIOIlas I'e€OMETPUYECKOoe, KUHEMaTHYecKoe,
JMHAMHYECKOE U TEIUIOBOE BO3/EMCTBHE, MOJ00OHOE 3/IaHUI0. DTa MOJIENb [0/IBEpraeTcs NpoyBKe
B a’poJAMHAMHMuecKod Tpybe. Mopnenb apeHupyercs JIaTYHHBIMU TpyOaMH M K HUM
MIPUCOEUHSIOTCS PE3UHOBbIE IIJIAHTH, WIYIIME K MAaHOMETPY, C MOMOUIbIO KOTOPOTO 3aMeEpsIOT
JIABJICHUE UM DPa3peKeHUe, COo3JaBacMble B Pa3IMYHBIX TOYKax 34aHud, llpu 3ToM npuHHMaercs
JOTYILIEHUE, YTO TPU 3aAKPBITBIX U OTKPBITBIX OTBEPCTHUSAX a’pOJUMHAMHYECKHE KOA(P(UIIHEHTHI
OCTaIOTCS HEU3MEHHBIMU.

OTHolleHHE [JaBJiCHHUS WIM pa3psLKEHUS, CO3/1aBa€MOI0 BETPOM Ha 3JIE€MEHTapHOU
IUIOUIA/IKE HApY)KHOIO OTpa)xJAEHUs, K JAMHAMHUYECKOMY [aBJICHUIO BETpa Ha3bIBaeTCs
a’pOIMHAMUYECKUM KOA(POUIIMEHTOM U 0003HAYAETCS

K=AP/v?y/2 g
r7€:  V-CKOpPOCTb NOTOKA;

y-KMHEMATHYECKast BI3KOCTh BO3AyXa KI/M’;

K - BeJIMUMHa Oe3pa3MepHasl.

3HaueHus TUX KPUTEPUEB Ul Pa3IMYHOTO BUA IIaXT NpUBEeHbI B Tabnuue 1.3.

Tabnuya 1.3.
KoHCTpyKTHBHOE HCTIOIHEHUE IIAXT Yucno PeitHonbaca u K
I'TIN-1 (npsimor.) 79032-238767 0,869 -0,064
I'TIN-1 (c oTBeTBI.) 50061-77377 0,490 -0,290
[1CII (ipsstMOTOYH.) 76852-159506 0,591 +0,064
I1CII (nap, xiar.) 37857-75479 0,320 -0,008

1.2.5. CocTosinue HOPMHUPOBAHMS MPOTUBOABIMHOM 3aIMTHI 3TaHUI

JpIMOypansiomme  yCTpOMCTBA B COYETAaHUHM C  OOBEMHO-TUIAHUPOBOYHBIMU U
KOHCTPYKTUBHBIMHU PEIICHUSMH 3[JaHUI CIIOCOOCTBYIOT 3aJepKKe OOBEMHOIO pPacIpOCTpaHEHUS
M0Kapa, yJAJIEHUI0 IPOJYKTOB TOPEHMsI B JKEJIAaEMOM HAaIpaBICHHU, HCKIIIOYAIOT BO3MOXKHOCTH
pacnpoCcTpaHeHus MoXapa 3a MPEelesibl TOpSIIero IMOMEIICHUs, YeM CO3Jal0T HEeoO0XOIUMbIe
yCIOBUS JJIs DBaKyallud Jroed U paboThl moxapHbiX. [Ipu OTCYTCTBHUH ABIMOYAAISIOLINX
YCTPOICTB WM UX HEJOCTATOUHOM IJIOIIA I HEU30EKHO 3aAbIMIICHUE CMEXHBIX OMEIIeHHH, 1100
BCETO 3JIaHUS C BHITEKAIOIIMMH OTCIO/Ia MOCIEACTBUAMU. B OTIENbHBIX Cllydasix JbIMOYIAISIOIINE
yCTpOICTBAa MOTYT OBITh HMCHOJIB30BaHbl I Pa3IbIMIICHUS HIKHEH 30HBI B 00bEME TOpsIIEero
MOMEILEHNUS M CHIKEHHSI B HEM TeMIlepaTypbl cpeabl. OTO JIOCTHraeTcsi INPUMEHEHHEM
CHEIHAJIbHBIX KOHCTPYKTUBHBIX PELIEHUI IO OTrpaHUYEHHI0 BO3MOXKHOM IUIOUIAJAM TOPEHUS U
YBEJIMYEHUIO Tra3000MeHa B TopsAlleM MOMELIeHUU. B peanabHBIX yCIOBUS  M3JIMILIHE
OpraHM30BaHHBIA IOTOK BO3/JyXa B 30HY T'OPEHHSI CHOCOOCTBYET MHTEHCU(UKAIMU IOXKapa, a
CHIDKEHHME TeMIlepaTypbl Cpelbl U pa3[bIMJICHUE HIKHEH 30HbI 00beMa TOpAIIEro MOMEIICHUS
BO3MOXHO HpPH OJHOBPEMEHHOW OpraHu3alii aKTUBHBIX MEp IO JIOKAJIM3allMU MOoKapa M €ro
TYLLEHUIO.

[IpoTuBoAbIMHYIO BeHTHIIsIITUIO coryacHo 1. 5.1. CHull 2.04.05-91 cnenyer nmpoeKTupoBaTh
Ui oOecrieueHus 3BaKyalny JI0AeH U3 MOMEIIeHUH 3/1aHus B HAa4aJIbHOU CTaJMUHU I0XKapa.



VY nanenue npimMa cieayeT npeaycMaTpuBaTh:

1. N3 xopuaopoB WM XOJIJIOB KHJIBIX, OOIIECTBEHHBIX W aMUHUCTPATHBHO-OBITOBBIX
3mannii B cooTBeTcTBUM C TpeboBanusmu CHull 2.08.01-89; CHull 2.08.02-89; CHull 2.09.04-87;
2. N3 kaxaoro mpow3BOJACTBEHHOTO M CKJIQJCKOTO IMOMEMICHUS (C TOCTOSHHBIMU

pabounMu MecTamH) 0€3 eCTECTBEHHOTO OCBEIICHUS WM M3 KaXJOW 4YacTH TIOMEIICHUS C
€CTECTBEHHBIM oOcBemnieHueM (0e3 QoHapeit), HaxonsAmenWcs OT HAPY)KHBIX CTEH C OKHaMU Ha
paccrosinuu L, u Gosee, ecniu moMeInieHne OTHECEHO K kateropuu: A,b unu B;

I' wm ]I — B ogHOATaXHBIX 37AaHUAX 1Va cremenn orumecroiikoctu. Paccrosinue ciemyer
omnpenensaTh 1mo tadymie 1.4. B 3aBUCHUMOCTH OT MPUXOJSIICHCS Ha |M JJIMHBI HAPYXHBIX CTCH
MOMEIICHUS TIIOIIaan OKOH, A, M2, pacriosiokeHHbIX Ha 0,2 M u OoJsiee BhINIE JBEpe
9BAKYyaIlMOHHBIX BHIXOJIOB;

Tabnuya 1.4.
A, M°/M 0,3 u MeHee 0,4 0,5 u Gonee
L 15 20 30
3. W3 kaxmoro moMerneHus 0e3 €CTECTBEHHOTO OCBellleHud Iuomaasio 50 M.KB. U

Oojiee, TMpeIHA3HAYCHHOTO JUISI XpPaHCHHSI WIH TepepabOTKe TOPIOYUX MATEPHANIOB, B KHIIOM,
O6HICCTBCHHOM u a)IMI/IHI/ICTpaTI/IBHO-6BITOBOM 30aHUMN.
Tpebosanus 1. 4.69. CHull 2.04.05-86 He pacnpocTpaHsSrOTCS:

o Ha gacte mmomanm nomemenus kateropuu B, Haxondmyrocs Ha paccTosHuM L, u
. 2
0oJiee OT CTEH ¢ OKHAMHM MU IJIOMIAIX 3Toi yacTu nomernieHus 200 M~ u MeHee;
2
o Ha nomemenus mmomamn 200 M” m meHee kareropun B m Ha nomemieHus,

yKa3aHHbIE B MOAMYHKTE 3, 000py/I0BaHHbIE aBTOMATUYECKUMHU YCTaHOBKAMH BOJISHOTO U IEHHOTO
MOKAPOTYILLIEHUS;

o Ha nomemenus kareropun B momazaero 50 M° U MeHee, He 000py/10BaHHbIE
aBTOMAaTHUYECKUMHU YCTAaHOBKaMH I0XKAPOTYILLIEHHUS, €CIU IPEeAyCMOTPEHO YAalleHue JbpIMa W3
KOpPUJOPOB WJIU XOJUIOB;

o Ha nomenienus nro60i mioiaay, o00py10BaHHbIE aBTOMaTHUECKUMHU YCTaHOBKaMU
ra3oBOI0 MOXKapOTYIIEHHUS.

OYHKIMU JBIMOYIAISIONIMX YCTPONUCTB BO MHOTMX IMOMEIIEHUSX BBIMOJIHSIIOT OKOHHBIE
npoemMbl WK poHapu. OgHAKO, B CBA3M C BHEIPEHHEM B IIPAKTHKY CTPOUTENbCTBA OechOHApHBIX
3aHuM, NOSIBJIACh HEOOXOJIUMOCTbh IPOEKTHUPOBATh B HUX CIELHUAIbHBIE JIBIMOYIANISIONINE
yCTpoiicTBa: mmaxThl wind k. B coorBerctBum ¢ m. 2.14. CHull 2.09.02-85 B moaBaibHBIX
MOMEILEHUAX NIPU Pa3MEIICHNN B HUX MOMEIEHUI kateropu B, ckiagoB roprouux MarepuajioB U
HEropro4Mux MaTepuasioB B TOPOYEH YIIaKOBKE CJIEIYeT NpeaycMaTprUBaTh OKHA LIUPUHON HE MEHee
0,75 m u BeicoTOl HEe MeHee 1,2 M. CymMMapHylo IUIONIa/lb OKOH CleAyeT NpuHUMarh He MeHee 0,2
% mromanu mona momemeHui. [lpudeM, B momemenusx rmiomanbio 6osee 1000 M cieayer
IpelycMaTpuBaTh HE MEHEe JBYX OKOH. BriensnoxeHHble TpeOOBAaHUS PACIIPOCTPAHSIOTCS TAaKkKe
Ha MOMEILEHUS UM YacTU NOoMeIleHul TiryOuHoi 6osee 30 M, HEMOCPEICTBEHHO MPUMBIKAIOIINX K
HapyXHBIM CT€HaM C OKOHHBIMHU IIpOE€MaMH.

OxHa y4YuTBHIBAIOT KaK JABIMOYAAJSAIONINE YCTPOWCTBA, €CIM OHU MMEIOT MPUCIOCOONICHUS
Ui OTKPBIBaHUS HMX M3 Kaxaoro nomemnieHus. O((PeKTUBHOCTb yaleHus AbIMa 4Yepe3 OKHa
HeBenuKa. [lockoNbKy JbIM CKalIMBAaeTCs B BEpXHEM dYacTW NOMEIIEHUs, IUIOMAadb OKOH
HCIOJIb3YETCS JIUIIb YaCTUYHO.

Jlis BbIycKa JbIMa Ha ciay4ail moapa U3 HOJBAJbHBIX M IIOKOJBHBIX 3TaKEH MKUIIbIX
3laHUM HOpPMaMHM MpeycMaTpUBaeTCs YCTPOWCTBO B KaXJ/JIOM OTCEKE HE MEHEee JBYX JIIOKOB WM
OKOHHbIX TpoeMoB wmupuHod 0,9 M u Beicotoit 1,2 m (CHull 2.08.01-89 n. 1.45.). OxkoHHbIE
IIPOEMbI MOJIBAJIbHBIX M IOKOJIbHBIX 3Taxell 3(PQPEKTUBHO HCMONB3YIOTCA TaKkKe i Iesel
noxkaporymeHus. [Ipu moxapax B 3aKpbITBIX IMOMEIICHUSIX JJIS yIaJdeHUs] IPOJAYKTOB CrOpaHUs U
BBEJICHUS CUJI U CPEJICTB Ha TYUICHHE IMPUXOIUTCS BCKPHIBATh OIPa)KaolINe KOHCTPYKLHUHU, YTO
CBSI3aHO C OOJIBIIMMU 3aTpaTaMu BpEeMEHH, CUI U cpeiacTB. [loxkapbl B 3TOM ciydyae MPUHUMAIOT
3aTSHKHOM XapakTep W HAaHOCST 3HAYMTENbHBIN yiiepo. Cienyer OTMETHTb, YTO JIBIMOYIANISIONINE
YCTpPOICTBA MOJBAJIBHBIX U ILIOKOJIBHBIX 3Ta)K€ MOryT 0O0ecneuuTh HEe3aJbIMIIIEMOCTh 3/1aHus
TOJIBKO B COYETAaHUM C JAPYIMMH KOHCTPYKTHUBHBIMH M OOBEMHO-IUIAHUPOBOYHBIMU PELIECHUSIMH,
HaIPaBJICHHBIMH Ha W30JISILIUIO TI0IBAJIbHBIX MIOMEIIEHUN OT BBIIIENEKAIUX ITaXEH.



CeueHue IbIMOBBIX JIIOKOB HOPMUPYETCSI TAKKe U JUIs 31aHUI OOIIECTBEHHOIO Ha3HAYEHUSI.
Hanpumep, B coorBercTBum ¢ 1. 3.121. BCH 45-86 (rocrpaxnancTpoit), miomaib >kUBOr0 CEYeHUSI
JIIOKOB B TOKPBITMM HaJ| CLIEHOW TeaTpoB U KiIyOOB OINpeAesnsieTcsl pacyeToM WM MPUHUMAETCS
paBHOU 2,5 % TuIOmaan KOJOCHUKOBOW CIIEHBI Ha Kaxkapie 10 M BBICOTBHI OT IOJia TPIOMa [0
MTOKPBITUS CLEHBI.

[MlaxTa  OpIMOyJAJEHHS  KPOME  JOCTATOYHOW  OTHECTOMKOCTH  JOJDKHA  OBITh
ra3oHENpOHMUIIAEMOM, HHAaue u3-3a I0JIcoca BO3JAyXa 4Yepe3 HEIUIOTHOCTH ee pabora Oyzaer
HeapexkTuBHON. CrTanbHble MIaXThl TMOKPBHIBAIOT TEIUIOM30JSALMEH, olecnednBas mpenen
orHectoiikoctu 0,75 yaca. B miaxtax U3 OETOHHBIX OJIOKOB TIIATEIBHO I'€PMETU3UPYIOT CTHIKU
650Kk0B. Kupnuunbie maxThl OIITYKaTYpUBAIOT U3HYTPU U CHAPYXKHU.

[Inomans cedyeHus KiamaHoOB, IIAXT JbIMOYAAJEHUS, MPOU3BOJUTENBHOCTh U JIaBJICHUE
BEHTHJISITOPA OMPEIEISIIOT PACYETOM C YIETOM MCXOTHBIX MaHHBIX, MpuBeneHHbIX B CHull 2.04.05-
91%*.

JUia WUCKIIIOUeHUsl TMONaJaHusl JAbIMa B INPUTOYHBIE CHUCTEMbI OTBEPCTUSl BO31yxo03abopa
JOJKHBI OBITh JOCTAaTOYHO YHAaJeHbl OT MecCTa BbIOpoca JbIMa M pa3MELIeHbl TaK, YTOOBI
UCKJIIOYUTD MOMAJaHUE B HUX MPOJTYKTOB FOPEHHUs, BRIXOAAIIUX U3 OKOH (acasia 31aHusl.

B cootserctBuu ¢ 1. 5.15. CHull 2.04.05-91* nputouyHyo npOTHBOJBIMHYIO BEHTHJISALIUIO
ClIelyeT NPOEKTUPOBATh JUIsl MOJJaul HApYKHOTO BO3yXa IPH IOXKape:

1. B nmudroBeie maxTel Mpu OTCYTCTBUM Y BBIXO/IAa U3 HUX TaMOYP-IIITIO30B B 3/IaHUSIX C
HE3a/IbIMJISIEMBIMHU JIECTHUYHBIMU KJIETKAMU;

2. B He3zaapIMiIsieMble TECTHUYHBIEC KJIETKH 2-TO THUIIA;

3. B TamOyp-11t0361 pU HE3aABIMIISIEMBIX JIECTHUYHBIX KJIETKaX 3-TO THIIA;

4. B TtamOyp-uumto3er mepen audTamMu, B TOABAIHBHOM JTaXe OOIIECCTBEHHBIX,
aIMUHUCTPATUBHO-OBITOBBIX U MTPOM3BOJCTBEHHBIX 3/IaHU;

5. B TamOyp muio3sl mepen JIECTHUIIAMH B TIOJBATBHBIX ATaXKAaX C TOMEIICHUSMU

Kareropuu B.

OnbBIT MPOMBIIUICHHOTO M TPAKIAHCKOTO CTPOUTEIBCTBA, a TaKXKE pa3BUTHS HOPM
CTPOMTEIBHOTO TPOEKTUPOBAHUS, MOKA3bIBAIOT, YTO OONACTh NPUMEHEHHUS JIBIMOYIAIISIONINX
YCTPOUCTB Bce Ooiblie u Oousblie pacuupsiercs. OCHOBHBIM KPHUTEPHUEM, PETIaMEHTHPYIOIUM
HOpMY IUIOMIATH ABIMOYIAISIONINX YCTPOWCTB MPH €CTECTBEHHOM JBIMOYIAJICHHH, SBISETCS
IUIOIIA/Ih TIOJIa TIOMEMICHUSI. DTOT K€ KPUTEPUH YUUTHIBACTCA M NPU HAa3HAYCHUH MHHUMAIIBHOW
IUIOIIAM  JBIMOYJAITIONINX IPOEMOB B 3apyOekXHBIX cTpaHaXx. Ho, 3apyOexHbIe HOPMBI
JOTIOJTHUTEIHFHO YIUTHIBAIOT M PsAJ APYrHX (PAaKTOPOB: MOKAPHYIO HATPY3KY, ILIOMAAb ITOKapa M
€ro NepUMETp, paCueTHYIO BHICOTY OMEUIEHUS U Tak jgaiee (tadxa. 1.5).

JlaHHBIE TI0O HOPMHUPOBAHUIO CYMMAapHOH IUIOIIAH CEUSHHS JBIMOYAAISIONUX YCTPOHCTB B
MPOMBIIUICHHBIX M CKIQJACKUX 3[JaHHSIX PA3IUYHBIX CTpPaH (HOPMBI EBPOIECHCKOTO KOMHTETA
CTPaxoBbIX OOILECTB).

Tabnuya 1.5.
Crpana B % k OcHoBononaratomue GpaxkTopsl, [Ipumeuanue
TLJTOIIA TN BIIUSIONINE HA CYMMAapHYIO
rmoja wiomans 1Y
CHI' Kareropus momerienmii s MOJBAJILHBIX TOMeEIeHU I
0,2 KaTeropuu B u KJIaJIOBBIX
00IIECTBEHHBIX 30aHUN
ITonwma 1,5 25
1,5-2,5 25-50
2,5-3,5 50-100
3,5-5,0 100-200
5,0 200
Bonrapus Kareropus nomemenwii
0,2 A,buB Js omHOATaXKHBIX 3IaHUH
0,5 ABb Jl1st MHOT'OSTaXKHBIX 3/IaHHI
OPI’ ITo Tatu. IToxapHas Harpy3ka JononHuTEeNnbHO YUYUATBIBAETCS:
0,2-10 BO3MOJKHAs TUIOIAAb WIIA TIEPUMETP
noXkapa, pacdeTHas BBICOTA
TIOMEIICHUS u JomycKaemas
TONIMHA CJOS JbIMa, DTaKHOCTh




3IAHUS
ABcTpus Mo Tabm. HitHHH HiHH
1,2-4,6
CIIA Kracc noxxapHo#i onmacHocTé IMpn xknaccudukanuy MOMEIICHHH
0,67 A YUUTBHIBA€TCS  KOJWYECTBO  TeIa,
1,00 b BBICIISIEMOE TIPU MOXKape C €ANHULIBI
2-33 B IUIOLIAIM I10M1a

AHanu3 HOpMUPOBAHUS IUIOMIAN CEUEHUS JbIMOYJANSIIOIIUX YCTPOICTB HE JIaeT B LIEIOM
npejacTaBieHusi 00 OOBEKTUBHOCTH KaKOro-JIMOO HOPMAaTUBHOTO JoKyMmMeHTa. WX Tpebyemas
IUIOLIa/1b, JaXKe JUIsl 0ObEKTOB OJIMHAKOBBIX 110 MOXKapHOM OMACHOCTH, BapbUPYETCS B JOBOJIBHO
HIMPOKUX MpefesiaX, YTO CTaBUT I0J COMHEHHE OO0OCHOBAHHOCTh HOPMHUPYEMBIX BEIUYMH, HX
COOTBETCTBUU TPEOOBAHUSM IMOKAPHOU O€30IIaCHOCTH M SKOHOMUKH.

O hexTUBHOCTH pabOTHl ABIMOYIAJSIONIUX YCTPONUCTB 3aBUCUT OT MX IUIOMIATU CEUCHUS,
KOHCTPYKTUBHOT'O UCIIOJIHEHUS, c11oco0a NpUBEIEHUS B JCHCTBUE U pa3MELIeHHs B TUIaHE U BBICOTE
MTOMEILIEHHUS.



