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1. Obwue nonamus

ABPpPOIMHAMUYECKAN  pacdyeT CHUCTEM BEHTWIALMHA  BBIIOJHSIOT — IIOCIIE
OTIPEJICNICHNs] BO3lyXO0OOMEHOB, PEILIEHUsI TPACCUPOBKU BO3IYyXOBOJOB U BHIOOpA
TUAMA KaHAJOB, T.€. IIOCIE KOHCTPYMPOBAaHUA CHUCTEMBI. Jlns mnpoBeneHus
a’pOJIMHAMUYECKOTO PACUYETa BHIUEPUYMBAIOT AKCOHOMETPUUECKYIO CXEMY CUCTEMBI
BeHTWIsILMU. [lo muaHam W paspe3aM CTPOUTEIBHOW YacTU IMPOEKTa ONMPEHENSIOT
MPOTSYKEHHOCTh OTAEJIbHBIX BETBEH CUCTEMBI.

I{enp adpOAMHAMUYECKOTO pacyeTa 3aBUCUT OT THUIA 3a4a4M: UL IPSIMOM — 3TO
ONPENENICHNE PA3MEPOB CEUEHUM BCEX YYaCTKOB IIPU 3aJaHHOM Pacxole BO3AyXa
4yepe3 HUX (Ha CTauu MPOEKTUPOBAHUS CHCTEMBI); 111 0OOPATHOM — 3TO OTIpPEIeTICHUE
pacxoZl0B BO3AyXa IPU 3aJaHHBIX pa3Mepax CEYCHHHM BCEX Y4AaCTKOB (Ha CTaauu
DKCIUTyaTall CUCTEMBI).

[lociie BbIlUEpUMBAHMS AKCOHOMETPUYECKOM CXEMBbI CUCTEMBI BEHTWIALIMHU €€
pa3lensAloT HAa YYacTKH. PacueTHbIl ydacTOK XapaKTEepU3yeTCs IOCTOSIHHBIM
pacxolioM, CEYEHHEM M MaTepHUajioM BO3AyxoBoja. [lotepu naBiieHHsI Ha ydacTke
3aBUCAT OT CKOPOCTH JIBHKEHHS BO3AYyXa W CKJIA/IBIBAIOTCS U3 NIOTEPh HA TPEHHE U
MOTEPb B MECTHBIX CONPOTUBJICHUSX.

[Ipu a3poarHaMUYECKOM pacyeTe CUCTEMbl BEHTHIALIMM HAMEYAETCI OCHOBHOE
pacyeTHOE HalpaBjeHUE — MarucTpajib, MPEeACTaBsAomas coO0N IEenoYKy
MOCJIEI0BATEIBHO COEIMHEHHBIX YYacTKOB OT Hauyajga CHUCTEMbl J10 Haubosee
YAQJICHHOTO Yy4acTka. Bce ocTanbHble Y4YacTKM, HE BXOJALIME B OCHOBHOE
HafpaBJCHUE, Ha3bIBAIOTCS OTBETBICHUSAMU. [Ipy Hamnuum nByX min 60jee Takux
LEIOYEK, OJMHAKOBBIX II0 NPOTSHKEHHOCTH, 34 MAruCTPAJIbHOE HAIpPABJICHUE
npUHUMaeTcs Hanbosiee HarpykeHHas (MMerolasi OOJIbIINM pacxon).

[loTepu naBneHWsT B CHCTEME paBHbI IMOTEPSM JABJIEHUS [0 MAarucCTpaH,
CJIArapIMMCs U3 IOTEPh JABJICHMUS HA BCEX IOCIIEIOBATENBHO PACIOJIOKEHHBIX
Y4aCTKax, COCTaBISIIOIIMX MArucTpajib, U MOTEPh AABICHUS B BEHTWISLUOHHOM
o0opyaoBaHuU (Kanopudepbl, PUIBTPHI, IIYMOTYIIMTEIN U TIp.).

2.  Apoounamuueckuit  pacuem CUCEeMbl GEHMUIAUUU C
MexXaHu4ecKum nodyicoenuem

Becb pacuer cocTtoMuT U3 JABYX OJTalloOB: pacyeTa yYaCTKOB OCHOBHOTO
HaIpaBJeHUs] — MArucTpajd U YBSI3KM BCEX OCTAJbHBIX Y4aCTKOB cuUCTeMbl. OH
MIPOBOAUTCS B CIEYIOUIEH MOCIEeI0BATEIbHOCTH:

1. CucreMy pa30uBaIOT Ha OTAEIbHBIC YUACTKHU U OMPECNIAIOT PAcX0 BO3aAyXa
Ha KaXJIOM U3 HHUX. Pacxoapl ompenensitoT CyMMHPOBAaHUEM pacxo/ioB Ha
OTHIETBHBIX OTBETBICHUSAX, HauyWHAsA C NepuepuifHbIX yYaCTKOB. 3HAYCHUS
pacxo/ia v IJTMHBI KaKJIOT0 y4acTKa HAHOCSIT Ha aKCOHOMETPUUECKYIO CXEMY.

2. BwuBasior Haubosiee NPOTHKEHHYIO IIEMOYKY  IMMOCIEAOBATEIIBHO
COCTMHEHHBIX PACUETHBIX y4acTKOB. DUKCUPYIOT 000PYyIOBaHNE U YCTPONCTBA, B
KOTOPBIX TMPOUCXOMAT MOTEPH MABICHUS: >KATIO3UWHBIE PEIIeTKH, Kajdopudepsl,
(GUIABTPHI, IIYMOTIIYIIUTENN U TIp.

3. Y4acTKM OCHOBHOTO HaIpaBl€HUs HYMEpPYIOT, HauWHas C Y4YacTKa,



MMEIOLIETO MEHbIIWK pacxon. Homep, pacxon W JIMHY KaXAOro ydacTKa
OCHOBHOTO HAINpaBJIEHUS 3aHOCST B TAOJIUILYy a3pOIMHAMHYECKOTO pacyeTa.

4. OnpeaensAroT IIOIIA b MIONEPEYHOrO CEUEHUS f;, PACYETHOIO YUacTKa, M
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7€ L, - pacueTHbIN pacxoj BO3ayXa Ha y4acTKe, M>/d,

Vp - PEKOMEH]IyeMasi CKOpPOCTh JBMKEHHs BO3[yXa Ha ydacTke, m/c [2, Tabu.
22.13].

PexomeHnmyeMble CKOPOCTH OMNpENEIeHbl U3 3KOHOMHUYECKHX COOOpaKeHUM.
Kpome »3KOHOMHUYECKHX COOOpaKeHMil TpU OMpPENeTICHHH PEKOMEHIYEeMbIX
CKOpPOCTEH y4TeHbI TeXHHYeckue TpeboBanus. Hampumep, ans CHIKEHUS YpOBHS
IIyMa CKOPOCTH B BO3IYyXOBOJAX B MPOMBIIUICHHBIX 3/1aHUSAX PEKOMEHIYETCs He
oonee 12 m/c, B 001IECTBEHHBIX 3/MaHUsAX — 8 M/c. Bo31yX0oBOABI 3arpOoMOXIat0T
MOMEIEHUE, TTO3TOMY B OTIENBHBIX YaCTAX CUCTEMbI MPUHUMAIOT MAaKCHUMAaJIbHO
JIOTTYCTHUMBbIE CKOPOCTH JIBHXKEHHUSI BO3/yXa. PEKOMEHIyeTCs] MEHBIIYI0 CKOPOCTb
IPUHUMATh Ha KOHIIEBBIX YYaCTKaX CHCTEMbI, MOCTEIEHHO YBEJIWYWBAsS €€ s
JIPYrUX y4acTKoB maructpaiu. Ha yyacTke ¢ OOJBIIMM pacxolOM MPUHHUMAETCS
OoJbIIasi CKOPOCTb.

[To BenuuuHe f, MOAOUPAIOT CTAaHJAPTHBIE pa3Mephl BO3yXOBOJA WJIM KaHajla
TakK, 4TOObl (haKTHUecKas IUIOLAAb IONEPEYHOr0 CEUYEHMS fp MPUOIN3UTEIBHO
paBHsJIACh PACUETHOM MJIOLIAIM fp.

PesynbraToM pacuera B 3TOM IYHKTE SIBISIOTCS BEJIMYMHBI AUAMETpa HIIU
CeUeHHUs, aXb, COOTBETCTBYIOIINE MPUHATON MJIOUIAAN MOTEPEYHOro ceueHus. s
IPSIMOYTOJIBHOTO BO3/IyXOBO/Ia, KPOME TOTO, OMPENEISAIOT PABHOBEIMKHUNA THaMETP
_2ax%xb
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DT BEIMYUHBI 3aHOCAT B PACYETHYIO TaOIHUILy.
5. OnpenensroT (pakTUYECKYI0 CKOPOCTh JIBIKEHHs Bo3ayxa, m/c. Ha ydactke
o ¢hopmyiie
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DaKTUYECKYI0 CKOPOCTh M BBIUMCIEHHOE MO0 HEH AMHAMHUYECKOE /1aBJICHUE HA
Y4YacCTKE 3aHOCST B paCUETHYIO TaOIuULLy.

6. OmnpenensoT NONpPaBOYHbIN KO3(PPUIMEHT Ha LIEPOXOBATOCTh S, MO [2,
tabn. 22.11,22.12]. a yaenbHbIe moTepu Ma TpeHue R 1o [2, tada. 22.15].

VYaenpHple OTEpU Ha TpeHHE R, KO3PPUUUEHT [, U MOTEpPU AABJICHUS HA
TPEHHME HA PaCYETHOM YUacTKe, paBHblE RX f,, X[, 3aHOCAT B pacu€THYIO TaO/IHILy.

7. J17ig Ka)KA0ro BUJa MECTHOTO CONIPOTUBIICHUS HA yYacTKe 1o [2, Tabn. 22.16-
22.43] ompenensoT KO3PQPUIMEHT MECTHOTO COMPOTHUBICHUS &., Ui KaXKIOTO
ydyacTKa COCTaBISIOT BEIOMOCTb MECTHBIX  CONPOTUBIEHUH, U CyMMy
KOA(p(UIIMEHTOB MECTHBIX COMPOTHUBIEHUH ydacTka ) ¢, BHOCSAT B PACUETHYIO
TabnHIy.

ITo } ¢y M IUHAMKUYECKOMY AaBlIEHUIO Py onpenesstoT notepu Aasnenus, Ila, B



MCCTHBIX COITPOTUBJICHHUAX HA OTACIIBHOM Y4YaCTKC
H}Z
2=y (3)

¥ BHOCSIT B PACUETHYIO TAOIHILY.

8. [loTepu gaBieHUs Ha PACUETHOM i-M Y4acTKe OINpPEAesioT mo ¢popmyie (Rx
PuXl + Z), 1 BHOCAT B paCUETHYIO TaOIUILY.

9. O6mue noTepu IaBJIeHUS B CUCTEME ONPEACIISIOTCS BEIPAKEHUEM

AP, =2 (RBI+Z)+DR,; , (4)

i=1

rae i = 1,...,n — HomMepa y4aCTKOB OCHOBHOTO (MaruCTpajgbHOTO) HANPABJICHUS;

AP,; — morepu pdaBieHHs B OOOpPYIOBaHMM M JPYIHX YCTPOMNCTBax
BEHTUJISILIUOHHBIX CHCTEM.

[Ipu pacuete BEHTHIALMOHHBIX CHCTEM, OOCIYKUBAIOIIUX HECKOJIbKO
MOMEIIEHUI, B KOTOPBIX TMOJAJIEPKUBACTCA pa3HOE JaBleHUE, HE0OX0IUMO
YYUTHIBaTh W30BITOYHOE JaBJICHWE WU paspexkenue (x AProy), KOTOpoe
OIpezessAeTCsl IPU pacuere BO3AYLIHOTO peXXUMa 3/1aHUs, U 100aBsieTcs K O0IUM
HOTEPSIM J1aBJICHUS.

AP, =>(RB,I+Z)+AP, +AP, . 5)

i=1

Ha sTOM KOHUaeTcCst epBbIi 3Tall pacueTa CUCTEMbI, a 3HaueHue AP, CITyKUT ISt
noJ00pa BEHTUIIATOPA.

10. YBs3Ky BCceX OCTAIBHBIX YYaCTKOB CHCTEMBI MPOBOJIST, HAUMHASL C CaMbIX
TPOTSHKEHHBIX OTBETBIICHHH. METOAMKA YBSI3KU OTBETBIICHUI aHAIIOTHYHA PACUeTy
y4aCTKOB OCHOBHOTO HalpaBJICHHs. Pa3HUIIa COCTOMT JIMIIB B TOM, YTO IPH YBSI3KE
Ka)XJIOTO OTBETBJICHUS HM3BECTHBI MOTepH B HeM. [l pacuera OTBETBICHUIA
IPUMEHSIOT CIIOCO0 MOCIIeI0BATEIBHOTO T0A00pa. Pa3Mephl ceueHuii OTBETBICHUI

CUMTAIOTCS MOJOOPaHHBIMHU, €CJIM OTHOCUTEJIbHASI HEBSI3KA IOTEPh HE IPEBBIIIAET
10% [3, n. 4.133].

[(R ﬁm [ +Z)0m8 - (R ﬁm [ +Z)n.yq./ (R ﬁm [ +Z)n.yq] ] x 100% < 10% (6)

(R Bu l +Z)oms - (haxTHUECKHE TIOTEPU JABJICHUS B OTBETBJICHUH, 1a;

(R pul +2Z).y - TOTEPY JABIEHUS B NApALIEIIBHOM yYacTKe C OTBETBIIEHUEM, []a.

[TapannenbHbIMH MEKY cOOO0M ydacTKaMuy UM BETBSIMU Ha3bIBAIOT YUYACTKHU WIIH
BETBH, KOTOPBIE UMEIOT OOIIYIO0 TOUKY OT BXOZa (BBIX0J1a) BO3{yXa COOTBETCTBEHHO
B BBITSDKHBIX (IIPUTOYHBIX) CUCTEMAaX BEHTUJIALH.

BeTBb — 3TO 4acTh BEHTUISIIMOHHON CUCTEMBI, IIPEICTABIISAIOAs COOOH Lenb
IIOCJIEIOBATEIIBHO COEAMHEHHBIX YYacTKOB. BeTBb MOXET HMMETb HECKOJBKO
orBeTBJICHU. [loTepy naBieHus B mapauieIbHbIX BETBAX PaBHBI.

[Io KOHCTPYKTHBHBIM COOOpPaKEHUSIM U M3 YCIOBUN THUNU3ALUHU JeTasel
pa3Mepsl NONEPEYHOr0 CEYEHNsl OTBETBIICHUM MHOTAA TPUHUMAIOTCS OJMHAKOBBIE.
[Ipu 3TOM a1 yBSI3KM TOTEPh JABJIECHUS OTIEIbHBIX BETBEW YCTAHABIMBAIOT
nuadparMpl, Ha3HAUYEHUWE KOTOPBIX TMOTACUTh pAa3HUIy B TMOTEPAX MEXIY



napajyieIbHBIMU - ydacTKamu [2, ¢.232-235]. Jlmadparma ycraHaBiamBaeTCcs Ha
y4acTKe, HMMEIOUIEM MEHBIIYI0 BEJIMYMHY MOTeph JAaBieHus (auadparma -
JIOTIOJTHUTENIbHOE MECTHOE COMPOTHUBJICHUE, ONPEACTUB ¢ KOTOPOM, ONPENENAIOT U
BEJIMUMHY MOTEPH JIaBJICHMUSI, CO3/1aBAEMYIO €10).

Ipumep 1
PaccuuTath Kpyriblii CTaJIbHOM BO3YyXOBOJ CHUCTEMBI (CETH) MECTHOM
BBITSDKHOM BEHTWIALIMA IPOMBIIUIEHHOTO 3[aHusA. Pacxonpl M JUIMHBI YKa3aHbl Ha
cxeme, puc. 1, koahGUIMEHT MECTHOTO COMPOTUBICHUS 0Tcoca ¢, ,=1. Onpenenutsb
MPOU3BOJIUTEIIBHOCTH L, U JaBlieHHe BeHTUsiTopa AP, .

Bl L=5000
1 1=11 ©

BXO/ B BEHTHIIATOP

L=5000
o (3

otBOn [ =1500
a0

MEeCTHEIH 0TCOC

MECTHEIH 0TCOC

Puc.1. PacuérHas cxema BBITSDKHOM CHUCTEMBI BEHTWISIUU C MEXAaHUYECKUM
noOyXaeHNEeM IBIKCHUS Bo3ayxa Bl

Pewenue.
PaznensieM ceTh Ha y4aCTKU U 3alUChIBa€M B OYKBEHHOM BBIPaKEHUU 3HAUECHUS
L,, AP,, 1 HEBSI30K.

APV, = APl + APQ AP3 + AP4, L,=L;+ L5, + L@,
AP, = APs, AP + AP, = AP6;

[Ipuctynaem k 3anosHeHuto Taba. 1. 3aHOocHM cHavaja HOMepa, pacxojbl U
JUIMHBl y4aCTKOB OCHOBHOI'O HAampaBJ€HUs JBUKEHHMS BO3QyXa, a 3aTeM
napaJuiebHbIX YYaCTKOB, OCTaBJsIsl CBOOOJHOE MECTO /Il BBIYMCIIEHHUS HEBSI30K
NOTEPb JABJICHUS.

3arem, ucnonb3ys [2, Tabn. 22.15], mo peKOMEeHIyeMbIM CKOPOCTSIM [2, Tabd.



22.13] u pacxoay BO3/lyXa BHIOUpaeM IUaMETpbl, yeTIbHbIE OTEPU, THHAMUYECKOE
naBieHue, (AKTUYECKYI0 CKOPOCTh JBWIKEHUS BO3JyXa U BHOCHUM B
COOTBETCTBYIOIIME Tpadnl TadM. 1.

[lepemuoxxkum rpadsr 3, 6, 7, pe3ynbrar 3aHocuM B rpady 5. g nonyyeHus
3HaueHui rpadpl 9 cocTaBisieM BEIOMOCTh MECTHBIX CONMPOTUBIICHUN, B KOTOPOU
onpeessieM BeTUYUHbI KOA()PUIIMEHTOB BCEX MECTHBIX COIPOTUBIICHUM YYacTKOB.

[TepemuoxuB rpadsr 9 u 10, monyyaem rpady 11. Cnoxus 8° u 117 rpadsi,
noiydaem tpady 127°. Ilocne 3amomHeHust Bcex rpad ompenensieMm AP,, L, u

BCJIMYMHBI HCBA3OK IIOTCPb AABJICHUS.

Beoomocms mecmuuvix conpomusnenuii Bl

Yuyactok 1

Yyactok 2

1.MectHblii 0TCOC &1v.0.=1 (110 YCIOBHUIO).

IIpU pacueTe JApPyroe OTBETBJIECHUE YCIOBHO
CUUTAIOT TPOXOJOM (OTBETBIICHHUE Y4U.5)

1. Tpoitnuk-nipoxon [2.1abu. 22.38].

2. OtBO Eoms =0,17 [2, Tabm. 22.26]. L 2
3. Tpoiinuk-oTBeTBieHHE.  JlaHHBIN e = 2000 4 &: 0315 =0,62
. . L 5000 f. 0,4
TPOWHHK, TPEICTABICHHBIH Ha  CXeMe, 3 3
HA3bIBAIOT  TPOWHWUKAMU  HA  CIIUSHUC f, 0,315 ?
A A — = = 0,62 émpnp =O.41
(BBITSDKHOW) UM JieJieHue  (MPUTOYHOM) f 0.4
MOTOKAa, WJIM TOBOPSIT, CHUMMETPUYHBIC ”3 ’
TPOMHMKH. B Takux TpoWHMKax jBa OT- Yuacrok 3
BETBIICHUS U CTBOJ (HET mpoxoja). UTtoOw 1.Bxox B BenTHIISITOD [2, TAbN. 22.45],
OINpEACITUTh K.M.C. OTBETBJICHHUS TpPOHHHUKA TakoMy pacxony COOTBETCTBYCT

BeHTHIIATOP BP-86-77 Ne5, Torma Ha BXxone
yctanosieH auddyzop Do=0,5

2 2 2
Sng _[ 025 =0,63; L, = 1500 _ 5 n :(&] :(O,Sj =1,56;
£, 0315 L. 3000 D, 0.4
I _05
£ (025Y = b 209
7 = 0315 =0,63; fmp.ome. =1.31 DO 0,5
>E=2,48 £=0,4
Yuacrok 4 Yuacrok 5

1.308T &on =1,3, mpumed., [2, Tabm.
22.20].

1.MectHblii 0TCOC &iv.0.=1 (110 YCIOBUIO).

2.Beixoq W3 BEHTWIATOpAa — MHUpaMU- 2. O1BOA Eoms =0,17 [2, Tabm. 22.26].
naneHbI  muddyszop [2, Tadm.  22.46], 3. TpoitHuk-oTBeTBIeHUE [2.1a0M. 2.38].
=L _05 _yp fo (025 _ 5. Lus 1500 _
D, 035 £, \0315) 7 L 3000

2
=§ - 8’;15;333;/54; = 1L0%: =015 fs o(025) L3 o3
0 . ’ sz 0’315 s ) mp.oms. .
Y& =1,45 >E=2,48
YuyacTok 6

1.Mectablii 0TCOC &1v.0.=1 (110 YCIOBHUIO). |

2. OtBOA Eoms =0,17 [2, Tabm. 22.26].




2
L
3. TpoitHuk-oTBeTBIEHUE [2.1a0. 2.38] h = @ =0,62; o6 = M =0,4;
2 , L, 5000
2
&: % :0,39; fmp,ome, :1.37
fc3 0’4
>E=2.54
Tabauya 1 Pacuém 6030yxo060006 cucmemwvt Bl
~ 9 : o o g
z s |5 |g |9 5 |5 | T
= = g S E o ‘E = 2 © % =
'4'\ - g % 8 8—4 g O .:f ey ?& o s E
. ~ > S & o Sl SEA N 0
S S 2 S < 51 5 % | &0 o ol 2 S
< = = M sl & &.F5 | &4 S O N g H
o 2 5 QE| Ed | =5 2|52 | 8E| 8 = N
S 2 S = o ¥ e 2| s 2 ol 8 S = +
= R g = o o s | =B s & 2 sl EE S
8 = S &8 | o T | 5% | SE|SE| =0 = Q.
= S s = 2 Q = s | &E S 8| 25| 85 5=
> |2 |5 |E|°F |2 |E|E2 |8 |ES|EE | B
g |& |5 | & > | 28¢5 Y3 Eg |EE
5 E S
= S = 2N
1 2 3 4 5 6 7 8 9 10 11 12
1 1500 | 8,5 250 | 8,5 3,04 |1 25,84 | 248 | 43,3 | 107,384 | 133,224
2 3000 |12 315 10,85 |3,70 |1 44 .4 041 |72 29,52 73,92
3 5000 |9 400 |11 2,8 1 25,2 0,4 72,6 | 29,04 54,24
4 5000 |11 400 |11 2,8 1 30,8 1,45 | 72,6 | 105,27 136,07
AP,= 397,454
5 1500 |7 250 | 8,5 3,04 |1 21,28 |248 | 43,3 | 107,384 | 128,664
AP1=APs 133,224 ~ 128,664 00% =3,54% <10%
128,664
6 [2000 [15 [315 |71 [1,67 |1 2505 [2,115 [29,6 | 62,604 |87.65

AP1+ AP2=AP6

[Tockonbky APs=87,65 Ila, uro 3HaunTenpHO MeHbie (AP+ AP,)=207,144 Ila,
a YMEHBIIICHUE IUaMeTpa ydacTka 6 NPUBOJUT K 3HAYUTEIHLHOMY YBEIUYCHHIO
noTepb naBneHus APs, To Ha ygacTke 6 ycTaHaBnuBaeM quadparmy.

APauad)p.: (AP1+ APz)- AP6:1 19,49, I1a.
_ APMW _ 119,49
Cpv/2 296

ydacTke 6 ceueHuem 315mm.

. =4,03 no Tabn. 22.48 [2] onpenenseM douagp=220MM Ha

Ipumep 2

BBINONHUTE a3pOAMHAMUYECKUN pacdyeT NMPUTOYHOM CUCTEMbl BEHTUJISLUU C
MEXAHUYECKUM MOOYXJAECHUEM JBM)KECHUS BO3AyXa, MPEJCTaBICHHON Ha puc. 2.
Benuuunel pacxo0B Bo3ayxa L (M>/a) u jyiH [ (M) y4acTKOB yKa3aHbl Ha cxeme. B
KAa4eCTBE BO3yXOpaCIIpEAEIUTENs yCTaHOBIIEHBI pereTku tuma PP. BepTtukanbabie
KAaHAJIbl BBIMOJHEHBl BHYTPU KHUPIUYHBIX CTEH, TOPU3OHTAIBHBIE - CTaJbHBIE,
Kpyribie. Bo3ayxo3abopHas maxra (y4acTok 7) BBIIOJIHEHA U3 KHPIIUYA.



Pewenue

JlaBiieHHe BEHTUIIATOPA ONPEICIUTCS:

P,=1,1 ( APj+APy+AP3+AP+APs+APg+AP7+APg)+ AP 5.

Koaddumment 1,1 oznagaet 10% -Hyro 106aBKy Ha HEYUYTEHHbBIC TTIOTEPH B CETH.
B kadecTBe noteps AaBieHMs B 000pYA0BAHUM CIEAYET yU4eCTh MOTEPH JIaBJICHUS B
¢unbrpe APy=10 Ila u B kanopudepe AP.,= 49,5 I1a. B utore notepu napieHus B
obopynoBanun mnputouHo kamepel (IIK) AP,; = APy+APw, = 59,5 Ila.
[TpousBoautenbHOCTb BeHTUATOpa Ly =1,15( L) + Lo+ L+ L3+ Lis+ Lyg) = 1,15Ls.
Koaddumuent 1,15 o3nagaer gomyctumyro Beauuuny 15% moacocoB Wik yTeuek B
cuctemax BeHTWISIUU [3]. JIOMKHBI BBIMOIHATHCS CIEIYIONINE PABEHCTBA MOTEPh
JIABJICHHS TTapaJUIeIbHbIX YYaCTKOB:

AP1+AP2+AP3 = AP9+AP1(); AP9+AP10+AP4 = AP11+AP12;

AP1+AP2+AP3+ AP4= AP11+AP12; AP13+AP14+AP15 = AP18+AP19;

AP20+AP21 = AP18+AP19+AP16;

AP1+AP2+AP3+ AP4+AP5: AP13+AP14+AP15+AP16+AP17;

Pacuer nHaunHaem c HauOosiee yJaJ€HHOrO y4acTKa, €ro U o0O3HayaeM 3a
nepBblid. [Ipn pekomMeHyeMoil CKOPOCTH MEXaHUYECKOTO MPUTOKA B PEIIETKE 10 2
M/C OPEAECIUM CEUCHHUE KATIO3UMHON peleTKH (y4acTok 1)

foep = 200/(3600x2) = 0,027 M2,

[Tpunumaem xamo3uiinyto pemerky PP-3 pazmepom 200x200 MM € m10-111a1b10
JKUBOTO cedeHus fr , = 0,032 M? [2, Tabn. 17.6]. Torma ckopocTs Ha ydactke |
COCTaBUT

vi =200/(3600x0,032) = 1,74 m/c.

Hcxons 3 ckopocTtu B Kanane [2, Tabm.22.13] mo 5 M/c. mpuHUMaeM CKOPOCTh
v=4 M/c, ceueHre KaHaJla y4acTKa 2 ONpeleauTcs

£,.=200/(3600x4)=0,0138 m>.

ITo [2, Ta6:1.22.7] npunumaeMm kaHai (1/2x1/2) k = (140x140) MM ¢ 110111~ 1bEO
nonepeunoro ceyenus f,= 0,02 m2. Torga cKOpocTh B KaHaJIe Y4acTKa 2 COCTaBUT

v2>=200/(3600x0,02) = 2,78 m/c.

ITo [2, Ta6s1.22.15] yuuThiBas 3Ha4eHUs V2 U d>, BEIOMpAEM yIeIbHbIE MO-TePU
Ha TpeHHE, He oOpalas BHUMaHUs Ha pacxo, a 1o [2, Ta6:1.22.11 u 22.12] Haxoaum
MOMpPaBKy Ha IIepoxoBaTocTh. llomydeHHble naHHbIE BHOCHMM B TaOm. 2. Jlus
y4yacTtkoB 3, 4, 5,6 mo pacxoay M CpeIHEH PEKOMEHJOBAaHHOW CKOPOCTH MO [2.
Tabm.22.15] ompenensieM auaMerp, CKOPOCTb, TOTEPH [aBIEHUS Ha TPEHUE,
TUHAMUYECKOE JABJICHHWE W WX BEJIMYMHBI BHOocMM B Tabn. 2. CedeHwue
BO3/1yX03a00pHOM IIaxThl (Y4aCTOK 7) OIpPEaeIUTCs

fi7 = 1176/(3600x4) = 0,082 m>.

CkopocTh B maxTax pekomenayercs v,,= 4+6 m/c.Ilo [2, Tabn. 22.7] Bei-Oupaem
kaHaj cedeHueM (1 x 1) k = 270x270 mMm , Torna

vy = 1176/(3600x0.073) = 4,47 m/c.



kouekTop h=0.3 m
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[Tomy4yeHHBIC TaHHBIC TAKKE 3aHOCKUM B Ta0J. 2 . Y4UacTOK 8 - BO3yx03a-00pHas
pelieTKa, IJIOMaab KUBOIO CEUYEHHUS] KOTOPOM MOXKET ObITh TaKOW K€, Kak U
BO31yX03a00pHOM IaxThl, T.c. fs = 0,082 m%. Ilo [4, Tabn. 11.118] moxdupaem
cranpaptable pemerkr CT/I-301 ¢ for. = 0,052 M2, 2 T, pasmepom 490x150 Mm
kaxaas (oOuruit pazmep cocraBut 490x300 mm). CkopocTh OyneT paBHa

vs =1176/(3600x0,052x2)=3,14 m/c.

[lony4yeHHble AaHHBIE 3aHOCUMM B TaOu. 2. [{ns ompeneneHuss 3HAYEHU KO-
3¢ (UIHUEHTOB MECTHBIX COMPOTUBICHUM HA Y4acTKE HEOOXOAUMO 3HATh pa3Mephl
CEUYEHUHN COCEHHX YUaCTKOB, TIOATOMY I0I0OHBIM 00pa3oMm 3anonnseM rpadst 1-10
U 12 tabn. 2 A5 ocTalbHBIX YYaCTKOB; a 3aTEM COCTAaBIISIEM BEIOMOCTh MECTHBIX
COIPOTHUBJICHUU.

Beoomocmb mecmuvix conpomusenenuu 111

Yuacroxk 1,9,11,13, 18, 20 Yuyacrok 2, 14

1. PemeTka mnpuTOuHas peryiaupyemas 1. IBa konena 90°[2,1a6m.22.23],

PP [2, Tabn. 17.6], $pew = 2,2 Lron=2x1,2=2,4.

Yuacrok 3 Vyacrtok 4

1 OrBox 90° mTtamMnoBaHHBIN, KPYIJIOro 1. Tpoitauk-tipoxox [2,1ab.1. 22. 37] npu
ceuenuss npu R/d = 1,5 [2,1a61.22.26], L, 200 _ ~ fo _0,0314 _
Eme=0,17. L. 600 7 f. 0049

2. Tpoitnuk-nipoxon [2, Tadu. 22. 37] npu ) Erm=0.25
ﬂ :@ _ O 5 . & _ 0,02 _ mp.np s
L, 400 f. 00314 7
Cmp.np=0,4 Zf =0,57

Yuacrok 5 Yuacrok 6

1.01BOA 90°, IITAMIIOBaHHBIN, KPYIJIOTO 1.01BOg 90°, mITaMIOBaHHBIA, KPYIJIO-
ceueHus, npu R/d =1 [2,1a6m1.22.26] ro ceuenust , npu R/d =1,5 [2, 1a61.22.26]
Eome=0,21 Eome=0,17

2.BHe3anHoe U3MEHEHHE MOMEPEYHOTO 2. BHe3anmHOe W3MEHEHHE MOMEPEYHOrO
cedeHns. Fo =fs = 0,049 m?, F;- miomaap ceueHns [2,1a61.22.31]. Fo= f.=0.049m>
CEYEHUs BXOJ1a B KOJUIEKTOP -, 1x0.3=0,3m> F;=0,3M” - MI0I1ab CCUCHUs BBIXOIA U3
Fo/ F1=0,049/0,3=0,16 [2, Ta01.22.31]. koJuiekropa. Fo/ F1=0,049/0,3=0,16; ¢=0,71
&=0,42 3. Ilotepsimu BbIXO/a U3 BEHTUIIATOPA

>¢=0,63 npereOperaem. >¢=0,88
Yuacrok 7 Yyacrtok 8

1. JIBa xomena 90° [2,1a6:1.22.23], 1. PemeTka ¢ HemOABMKHBIMH YKAJIIO35IMHU,

Evon =2x1,2=2.4. ¢=1,2 [tabn.6 mpun. Al.

2. BHe3zanHoe M3MEHEHHUE (pacIIUpEeHHE) Yuyacrok 12
MONEPEYHoro ceueHus , ¢ = 1, 1. JIBa xomena 90°[2,1a6:1.22.23],

d¢=34] Gon=2x12=24.
Yuacrtok 10 2. Tpoitnuk-oTBeTBICHUE [2, Ta6m1.2.37], npu

12



1. I[Ea Konefa 90° [2, Tabm. 22.23] L,, _200 =033 S _ 002 _ = 04: Empo=1,6
Cron =2x1,2 =2.,4. L, 600 f.. 0,049
2. TpoiiHuk-oTBeTBICHUE [2, Ta01.2.37], YE=4
" ﬂ:@:o . f010 = 0,02
L, 400 ~ f, 00314
fmp.o=1,45
>¢E=3,85
Yuacrtok 15 Yuacrtok 16
1.01BOA 90°, IITAMIIOBaHHBIM, KPYIJIO-TO 1. Tpoitauk-tipoxox [2,1a6.1. 22. 37] npu
ceqe_Homll7 , mpu R/d =1,5 [2, Tabn.22.26] & _ 0,0314 = 0.64: ﬂ 193 = 0.34;
Coms=0, f., 0,049 L, 576
2.Tpoitnuk-nipoxox [2,1a6.1. 22. 37] npu Ermm=0.27
L mp.np—\y,
E= 0,02 =0,64; o9 = @—044
fas  0,0314 L, 383 YE=0,27
fmp.np:0,35 25 = 0,52
Yuacrok 17 Yyacrtok 19
1. BHe3anmHoe m3MmeHeHue monepeuHoro | 1/IBa konena 90°[2,1a6m.22.23],
ceueHus [2,1a6m.22.31]. Fo:fc:O.049M2 Eron=2x1,2=24.
F;=0,3M> - miomanb CeueHHWs BBIXOmA W3 | 2. Tpoiiauk-oTBeTBICHUE [2, Ta06:1.2.37], npu
komaaekropa. Fo/ F1=0,049/0,3=0,16; =0,42 X
p I ¢ Lo 168 _ g 4g. Jio o 002 _ )
L, 383 fae  0,0314
Emp.o=1,935 >E=4335
Yuacrtok 21
1. /IBa koneHna 90°[2, ta0m.22.23], .Cvon = 2x1,2 =2,4.
2. Tpoiinuk-orBeTBiienne [2, Ta6m.2.37], npu Ly 193 =0,34; f’21 = % =041
L, 576 far 0,049
imp.o:1,49
>¢=3,89
[Tpu noncuere K0AHPUIMEHTOB MECTHBIX CONPOTUBIICHUM MPUIILIOCH CMEHUTh
fa

nuametp yyactka 4 ¢ 160 mm Ha 200 MM, T.K. TP COOTHOILIEHUU —* OTCYTCTBYIOT

c

CIIPaBOYHBIE JTAHHBIE, U COOTBETCTBEHHO BCE MEPECUUTaTh. 3HAA KOADOUIMEHTHI
MECTHBIX CONPOTHUBJICHUH, OMpeaesieM 3HA4eHHs! MOTEpb AABICHUS B MECTHBIX
CONpPOTUBIEHUSX, [1a,

Z =Y Epxv¥/2), 1a,

U TIOJTyY€HHbIE 3HaueHus 3aHocuM B rpady 13. Cnoxus rpadsr 10 u 13, cymmy
3anuiieM B rpady 14.

B nporecce nojcuera HEBA30K (CM. Ta01.2) ¥ MOJYyUYEHUS] HYKHOTO 3HAYEHUS
(10 10 %) npunuiock U3MEHUTH AMaMeTpbl: yuacTka 3-¢ 140 mm Ha 160 MM, ydacTka
5-¢ 200 MM Ha 250 MM, IepecuuTaB COOTBETCTBEHHO R, (pXxv¥/2). Ilosromy
MpeABAPUTEIbHBIE PACUETHI PEKOMEHYETCSI BECTH KapaHIallioM.

AP1+AP»+AP3+AP4+APs=4,0+17,3345,94+4,76+8,46=40,5 Ila - 2 orax.
AP13+AP14+AP15+AP16+AP17 :4,47+19,04+7,12+6,92+6,395:44,48 ITa — 1 nTax.
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Tabnuya 2 Pacuém 6030yx060006 cucmemwi 111
Cymma [Torepu [Torepu
[Ton- | Ilotepu KO- Juna- naBlie- nIaBie-
Pasno- VYnens- | paBka Ha bunu- MHYEC- HUA HUSA
NoNe Pac- Jlm- | Pasmep IImo- | Benukui Cko- HbIE Ha TpeHue €HTOB KOE€ Ha Ha
y4acT- X0J Ha KaHaJa, maab | AMaMeTp | PpocTh HOTEpH | ILIEepo- Ha MecT- JaBJie- MECTHBIE y4acTKe
Ka BO3- ydac- | axs, BO3- dp 1 JIBU- Ha XOBa- ydac- HBIX HUE, COIpo- RIpu+Z,
nyxa, TKa, MM IyXO- | IMameTp | >KeHUd TpEHHE, | TOCTb, TKE, comnpo- pv2/2 BJICHUS, I1a
L, M/ l,m BOJA, | ydacTka, | Bo3ayxa, | R, Pu Rifu, THUBJIE- 7=¢
d, MM v, M/C ITa/m I1a HUH, xpv2/2,
28 Ila
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1PP-3
1 200 0 200200 | 0,032 - 1,74 - - - 2,2 1,82 4,00 4,00
2 200 6.8 140x140 | 0,02 140 2,78 0,83 1,75 9,88 2,4 4,64 114 21,02
3 200 4,8 - - 160 2,75 0,7 1 3,36 0,57 4,53 2,58 5,94
4 400 3,7 - - 200 3,5 0,79 1 2,92 0,25 7,35 1,84 4,76
5 600 7,3 250 3.4 0,56 1 4,09 0,63 6,94 4,37 8,46
6 1176 13 250 6,7 1,98 1 25,74 0,88 26,93 23,7 49,44
7 1176 2,7 270x270 | 0,073 270 4,47 0,98 1,895 5,01 3,4 11,99 40,77 45,78
8 1176 0 2CTA301 -
490x150 | 0,104 3,14 - - - 1,2 5,92 7,1 7,1
1PP-3
9 200 0 200200 | 0,032 - 1,74 - - - 2,2 1,82 4,00 4,00
10 200 6.8 140x140 | 0,02 140 2,78 2,78 1,75 9,88 3,85 4,64 17,86 27,74
AP+ AP2+ AP3= APo+ AP o0; 4+21,02+5,94=4+27,74; %936174 a00% = -2,52%
1PP-3
11 200 0 200x200 0,032 - 1,74 - - - 2,2 1,82 4,00 4,00
12 200 6.8 140x140 0,02 140 2,78 0,83 1,75 9,88 4 4,64 18,56 32,44
35,72 -32,44

AP1+AP2+AP3+AP4=AP11+AP12;

35,72

00% =9,2%, uto meubiie 10%




[Tponomxenne Tabaub 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1PP-3

13 215 0 200x200 0,032 - 1,87 - - - 2,2 2,03 4,47 4,47

14 215 3,7 140x140 0,02 140 2,99 0,943 1,77 6,18 2,4 5,36 12,86 19,04

15 215 5,4 160 3,0 0,798 1 4,31 0,52 5,4 2,81 7,12

16 383 3,9 200 3,3 0,753 1 2,94 1,27 6,534 3,99 6,92

17 576 6,4 250 3,3 0,57 1 3,65 0,42 6,536 2,745 6,395

>44.48

1PP-3

18 168 0 200x200 0,032 - 1,45 - - - 2,2 1,28 2,82 2,82

19 168 3,7 140x140 0,02 140 2,33 0,597 1,69 3,73 4,335 3,26 14,13 17,86

AP13+AP14+AP15=AP13+ AP19; 4,47+19,04+7,12=2,82+17,86; W 00% =32,5%, uto 6onbiie 10% s yBS3KH OTBETBICHUI

ycTaHaBlIMBaeM Auadparmy Ha ydacTke 19.

1PP-3
20 193 0 | 200x200 | 0,032 - 1,68 - - - 2.2 1,69 3,73 3,73
21 193 | 3,7 | 140x140 | 0,02 140 2,68 | 0,789 | 1,74 5,08 3.8 431 16,76 21,84
25,57

37,55-25,57

AP13+AP14+AP15+AP16=AP20+AP21;

4,47+19,04+7,12+6,92=37,55;

37,55

100% =31,9%, uro 6onbue 10%




Hessizka Mexny BeTBSIMU 1-ro U 2-T0 3TaKeil COCTaBUT:
44487405 1409, =899, <10%.
44,48

Omnpenenum pazmep auadparMel Ha yyacTtke 19.

fouaqu (AP13+14+15 —AP18+19)/pV129/2: (30,63-20,68)/3,26 = 3,05

ITo &ouap=3,05 u3 [2,1a61.22.49] u, ucnons3ys [2,1a61.22.35], BbIIUCHIBAEM
pazmep auadparmel 102x102 mm.

OnpenenuM pazmep auadparmel Ha ydactke 21.

Couag= (AP13+1a015416 + APaow21)/ pxv; /2 = (37,55-25,57)/431 = 2,78
ycTraHaBnuBaeM auadparmy pazmepom 107x107 mm [2,1a61.22.35].

JlaBiieHrEe BEHTUIIATOPA COCTABUT

P= 1,1(4,0+17,336+5,94+4,76+8,46+30,32+9,79+7,1)+59,5=155,98  Ila.
[TpousBoauTensHOCTh BenTuaaropa L, = 1,1 x 1176 = 1293,6 m*/u.

IIpumep 3

BpINOMHUTE a3pOJMHAMUYECKAN pACUYeT MPUTOYHOM CHCTEMBbI BEHTWIALIMHU C
MEXaHUYECKUM MOOYKIEHHEM IBUKEHUS BO3[yXa, MPEICTaBIEHHON Ha puc. 3.
BennunHbl pacxo0B Bo3ayxa L (M>/4) u jumiH [ (M) y9acTKOB yKa3aHbI Ha cxeme. B
KaueCTBE  BO3AyXOpaclmpeAenuTenss ycTaHoBieHbl pemetkn Ttuna PCI
XapaKTEpUCTUKN KOTOPBIX NPUBEACHBI B NPUIOKEHUH. BepTHKaIbHbIE KaHaJb
BBITIOJTHEHBI MPSAMOYTOJIBHBIE U3 CTaji, TOPU30HTAJIbHBIE — CTaJbHBIE, KPYTJIbIE.
Bce ropuzonTanbHbie BO3yX0BO/IbI HA 3TaXKaX MPOJIOKEHBI B MOJITUBHOM MOTOJIKE.
Bosnyxo3abopHas maxra (y4acTok 7) BBITIOJIHEHA U3 KAPIUYA U SIBISETCS €UHBIM
BO3/IyX03a00pOM JUIsl IBYX NPHUTOYHBIX CHUCTEM BeHTWIAIMU. [loaToMy pacxon
BO3/IyXa Ha y4acTKax 6 u 7 pa3JinyeH.

Pewenue

JlaBiieHHe BEHTUIIATOPA ONPEICIUTCS:

P=1,1 ( AP]+AP2+AP3+AP4+AP5+AP6+AP7+AP7a)+ AP,s.

Koaddumment 1,1 oznavaer 10% -Hyro 100aBKy Ha HEYUYTEHHbBIE TTIOTEPH B CETH.
B kauecTBe noteps AaBieHMs B 000pYA0BAHUM CIEAYET yU4eCTh MOTEPH JIaBJICHUS B
¢unbrpe APy=50 Ila u B xanopudepe AP..,= 79 Ila. B utore norepu naBieHus B
obopynoBanun npurouHod kamepsl (IIK) AP, = APp+AP«, =129 Ila.
[IpousBoautensHOCTh BeHTWIsSITOpa Ly =1,15( L; + Ls + Lo+ Lo+ Lis+ Lo+ Los+
Lo+ Li7+ Lzg+ Lys+ Lzo) = 1,15Ls. Koapdurment 1,15 o3Ha4aeT momyCcTUMYIO
BeJMUMHY 15% mOACOCOB MM yTe4YeK B cuUcTeMax BeHTWIsuuu [3]. JlomkHBI
BBITIOTHATHCS CJIEAYIOIINE PABEHCTBA NOTEPh JIaBICHUS MTapaJUIeIbHBIX YUaCTKOB:

APl + APZZ APg + AP9; AP1+AP2+AP3 = AP11+AP1();

AP1+AP2+AP3+ AP4= AP12+ AP13+ AP14; AP12+ AP13= AP15+ AP16;

AP17+ AP18+ AP19: AP23+ AP24 +AP25; AP23+AP24:AP26+ AP27;

AP1+AP2+AP3+AP4+AP5:AP17+ AP18+ AP19+AP2(); AP17+ APlgz AP21+ APZZ;

AP28+AP29+ AP30+ AP31= AP+ AP18+ AP19+AP20;

AP28+AP29+ AP30: AP32 +AP33;

Pacuer nHaunHaem c HauOosiee yJaJ€HHOrO y4acTKa, €ro U o0O3HayaeM 3a
nepBblid. [Ipn pekomMeHyeMoil CKOPOCTH MEXaHUYECKOTO MPUTOKA B PEIIETKE 10 2
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M/c o ¢opmyie (1) ompenenum ceueHue KATFO3UHHON pemeTku (y9acTok 1)

L=330
4@) L=150

L=100 =
L=120 15 1=4,2
[=4,9 L=100
100
@ Vi I=4,5 2

Puc.3 PacuérHas cxema npuTouyHOU cucTteMsl [12

foep = 100/(3600x2) = 0,0138 m*.

[TpuaumaeM xanmo3uiinyto pemwerky PCIT (mpumoxxenue A) pasmepom 225x125
MM C IUIONIAJBIO0 KMBOTO cedeHus [ , = 0,016 M%. Toraa ckopocth Ha ydactke |
coctaBuT v=1,74 m/c. Pe3ynbrarsl BIOOpa U pacyéTa BHOCUM B COOTBETCTBYIOILINE
rpadsr Tabauibr No3.

[TockonbKy rOpU30HTANIbHBIE BO3AYXOBO/IbI KPYTJIble CTaIbHbBIE, TO JJIA pacuéra
WX MaKCHMAaJIbHO HCHoJib3yeM Tabnuiy 22,15[2]. 3Has, 4TO peKOMEHAYyeMbIe
CKOPOCTH B BO3/[yXOBOJAX CHUCTEM BEHTWISALIMM TPaXIaHCKUX 3AaHUi 5-8 m/c [2,
Ta611.22.13] 1o 3HayeHuto pacxona L, BeIMUChIBAaEM 3HaueHUS d, R, Vpuam, Poun U
MOJIy4YeHHbIe 3HaueHus BHOCUM rpadsel 5, 6, 7, 11 tabmuupbr Ne3. IlompaBka Ha
IIEPOXOBATOCTH [, orpenensercs mno tadaumam [2, Tabn.22.11, 22.12] u BHOCUTCS
B rpady 8. Ilpu BbIOOpe ceueHusi NPSIMOYTOJBHBIX BO3IyXOBOJOB CIEIYET
CTPEMHUTBCSI K TOMY, 9TOOBI BO3TYXOBOJIbI TIO pa3MepaM ObUTH KBaJIpaTHBIMH WIIA
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omm3kn k HuM. [locne ompeneneHus cedeHU BO3IYXOBOJOB BCEX YYACTKOB,
IPUCTYIIAEM K COCTAaBJICHUIO BEJJOMOCTH MECTHBIX COIIPOTUBIICHUM.
Bedomocmb mecmuwix conpomuénenuii 112

Yuacrok 1,8, 10, 15, 12, 21, 26, 23, 32

Yuyacroxk 2,

1. Pemerka mnpuTOYHAs peryiaupyemast
PCT [2, TaGa. 17.6], Spew = 2,2

l.otBoa 90° mTamMmoBaHHBIN, KPYIJIOrO cede-
Hus ipu R/d = 1,5 [2,1a611.22.26],.Coms = 0,17.
2 Tpoitauk-ipoxox [2, Tabn. 22. 37] npu

Ly _150 _ . .,  (001) _
= =——=06; L2 =% :(),64;fm ., —0’59
L, 250 fs  (0,125)° e
>¢=0,76
YuacTok 3 Yuacrok 4
2 Tporinuk-nipoxon [2, Tabmn. 22. 37] npu (1. Tpoitnuk-oTrBeTBieHne [2,1a0.1. 22. 37] mpu
L, _250 _  fs _ (0125)° 08 L, _@_06. f.o 31400147 /4 0.6
L, 330 T f, (014> 77 L, 550 7 f. 016x%0,l6 o
fmp.np::; ,05 gmp.ome: 1
Yuacrtok 5 Yuacrtok 6

1. /IBa konena 90° [2,1a011.22.23],

Eron =2%x1,2=2.4.

2.BHe3anHoe U3MeHEeHHe NONepPevHOro
ceue-uus. Fo=f5 = 0,0256 Mm%, F;- miomanm
cede-HUs KOJUIEKTopa -, 1x0.3=0,3M>

Fo/ F1=0,0256/0,5%1=0,05 [2, Ta61.22.31].
iBHGB.Cy)KeHI/Ie:O,S

2¢=29

1.01BOA 90°, mITaMIOBaHHBIN, KpPYyIJIOro ce-
yeHust, npu R/d =1,5 [2, 1a61.22.26]Eome=0,17
2. BHe3anHoe U3MEHEHHE MOIIEPEUYHOr0 CEUEHUS
[2,1261.22.31] Fo= f5=0.28 3,14/4=0,0615m>
F=0,5M>-111011a/1b CEUEHHUS KOJUIEKTOPA.
Fo/ F1=0,0615/0,5=0,123; &aues.pac.=0,75
3. Ilorepsimu BbIX01a U3 BEHTUIISITOPA
npeHeoperaem.

YE=0,92

Yyactok 7

Yyactok 9

1. JIBa xonena 90° [2,1a6m.22.23],
Evon =2x1,2=2.4.

YuyacrTok 7a
1.pemérka BBITSKHAS Cpew = 1,2

1. Tpoitauk-oTBeTBICHUE [2, Ta61.22.37], npu

Lo9 :@: 6 f;_ (0’1)2 _
L, 250 7 f. (0125* 7
fmp.ozl,l

Yuacrok 13

Yyacrok 11

1. TpOWHUK-OTBETBICHUE (2,
L
1a61.22.37], npun  —2L= 80 _ 0,24 ;
L, 330
0,1)°
]}— - ﬁ =0.5L; Gnpo=4.1
c4 ’

1.otBOA 90° ITAMITIOBAaHHBIN, KPYTJIOTO CEUEHUS
npu R/d =1,5 [2,1a611.22.26], .Come = 0,17.
2 Tpoiinuk-ipoxox [2, tabn. 22. 37] npu

ﬂ:@:o’él_S; fn13 - (0701)22 =0,64;
L, 220 fo (0.125)
fmp.np=0,35 Zé =O,52

Yuacrok 14

Yuacrok 16

1. Tpoitnuk-otBeTBIeHNHE [2,T1ab.1. 22. 37]
Ly, 220

=04,
L. 550
2
f"” = 314[0,125°/4 =0,48; fmp.0m621,35
fs  016x016

1. Tpoitauk-oTBeTBICHUE [2, Ta61.22.37], npu

Lo 2 80 _ 36, Jus o O
L, 220 7 f. (0125* 7
fmp.o:3,1

HOHY‘ICHHLIC 3HAYCHUA KOC—)(I)(i)I/IHI/ICHTOB MCECTHBIX COl'[pOTI/IBJICHI/Iﬁ 3aHOCHUM B
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rpadpy 10 tabmuuer 3. [lepemnoxuB 3Hauenus 10-oif u 11-oif rpad, momyuum
3Hauenue rpadsul 12. Cinoxus 9-yio u 12-yi1o rpadsl, nosryunm 3HadeHue rpadsor 13.
JlaBieHue BEHTUIISTOPA COCTABUT
P,=1,1(302,37)+129=141,9 Ila.
[TpousBoautenbHOCTh BeHTHIISITOpA L, = 1,15 X 1510 = 1736,5 M3/,
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Tabauya 3 Pacuém 6030yx060006 cucmemvi 112
PaBHO- Cko- Cymma [Torepu [Torepu
Pac- | Jlim- BEJIMKUU poCTh Vnenan- ITon- [Torepu K03 (- Huna- | gaBieHUs JaBJIe-
X0]1 Ha JTuaMeTp JIBU- HbIE paBka | Ha TpeHme | (um- MUYec- | Ha HUS
NoNo BO3- | yuac | Pa3mep kaHana, dp JKEHHSI | MOTEepH Ha Ha €HTOB KOE MECTHBIE Ha
ydact- | Ay-xa, T axa, W BO3- Ha mepo- y4acTKe, | MECTHBI | JaBje- | COmpo- y4acTke
Ka TKa, MM JTUaMeTp nyxa, TpeHwue, XOBa- X HUE, BJICHMS,
L, M/a y4acTka, R,Ta/m | Tocth, | RlBu, conpo-
[, M I1a THBIL., 7=X¢& RIp.+Z,
d, Mm v, M/c Bu YE | pv2 xpv?/2.11a | Ila
1 2 3 4 5 6 7 8 9 10 11 12 13
1 100 0 PCI’ - 1,74 - - - 2,2 1,81 3,98 3,98
225x125
2 100 4,5 - 100 3,5 1,38 1 6,21 0,76 7,3 5,55 11,76
3 250 3 - 125 5,7 3.4 1 10,2 3,05 19,5 59,5 69,7
4 330 4,2 - 140 6,0 3,17 1 13,3 1 21,6 21,6 34,9
5 550 10,1 160x160 160 6 2,7 1 27,27 2,9 21,6 62,64 89,91
6 1510 | 4,7 - 280 6,9 1,8 1 8,46 0,92 28,57 26,28 34,74
7 3510 3,1 400x530 456 4,64 0,529 1 1,64 2,4 12,93 31,03 32,93
7-a 3510 0 4CTAH - 3,7 - - - 1,2 8,2 9,84 9,84
150x580
>281,76
8 150 0 PCI’ - 1,8 - - - 2,2 1,95 43 43
325%125
9 150 1,7 - 100 5,4 4 1 6,8 1,1 17,5 19,25 26,05

APy + AP>= APsg + APy; BeluucisieM HEBA3KY

(0B +0D)- (8B, +AB,)  (3.98 +11,76) - (4,3 +26,05)

100%=-92,8 % uro 6omubie 10% mis

AD, + AP, 398 +11,76

BbIpaBHMBAHMSI JIaBJICHUI Ha yyacTke 2 ycraHaBnuaeM quapparmy ¢ APuuagp=14,61 Ia. Emmap= APuwag/Puun2y; Emap=14,61/7,3=2. BeiOupaem no tad.
22.48 [2] nnadpparmy d=77 mm. Torna noreps B Mmaructpanu coctaBut 287,76+14,61=302,37 I1a
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IIpooonsicenue madbauyvt 3

1 2 3 4 5 6 7 8 9 10 11 12 13
10 80 0 PCT - 14 - - - 2.2 1,2 2,55 2,55
225x125
11 80 | 13 - 100 2,7 12 1 1,56 4.1 437 17,917 19,48
322,02

APy + AP+ AP3= APs+ AP9 +AP3= AP1o + AP11; BeIancCIisieM HEBS3KY

(4,3+26.05+69,7) - (2,55 +19,48)

100%=78%; E_,,una(b: AP,una(b[P,uI/IH.llyq; E_.I[I/Iad)

4,3+26,05+69,7
=78.03/4,37=17,85 BeiOupaem no tabdm. 22.48 [2] nuadparmy d=50 mm
1 2 3 4 5 6 7 8 9 10 11 12 13
12 120 0 PCI’ - 2,08 - - - 2,2 2,6 5,73 5,73
225%125
13 120 4,9 - 100 4,5 2,9 1 22,05 0,52 12,15 6,318 28,368
14 220 6,2 - 125 5 2,66 1 16,5 1,35 15 20,25 36,75
>70,85
APi + AP2+ AP3+ APs= AP1o+ APi3+ AP1a;  [(134,95-70,85)/134,95] 100%=47,85%
VYcranaBnuBaeM Ha yu.14 nuadparmy: Emap =64,1/15=4,3 Bei6upaem no tadmn. 22.48 [2] nmmadparmy d=87 Mmm
15 100 0 PCT - 1,74 - - - 2,2 1,81 3,98 3,98
225x125
16 100 1,7 - 100 3,5 1,38 1 2,35 3.1 7,3 22,63 24,98
228,96

AP12+ AP13= APi5+ AP, [34,098-28,96)34,098] 100%=15%,

[Tono6HBIM 06pa30M pacCUUTHIBAEM BCE OCTAIBHBIE YUACTKU, BBIMOJIHSS paBEHCTBA AABJICHUN HA COOTBETCTBYIOIIUX YYaCTKaX.
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IIpumep 4

BbINoONMHUTE a’pOAMHAMUYECKUN pacdyeT MPUTOYHOW CHUCTEMbl BEHTUJISILIUU
3aroTOBUTENBHOTO OTHENEHUsl JepeBO0OpadaThIBAIOUIETIO 11€Xa, MPEICTaBICHHOM
Ha puc. 4. Bennuunsl pacxonos Bo3ayxa L (M*/4) u qumn [ (M) y4aCTKOB yKa3aHbI
Ha cxeMe. B kauectBe Boznmyxopacnpenenurens ucnonbzyercss BITK-1.00.000.06,
umeroumii  ycioBHbeli quametrp dy=500mmMm, pacuérHyro miomans Ag=0,2 M2,
ko3 uieHT MectHoro comnpotuBieHus &=1,8, oTHeCEHHBIM K mIomanu Ay
[2,1a6:1.17.6]. Bo31yX0BOABI BBITIOJIHEHBI U3 CTAN KPYTJIbIE.

Puc.4. PacuétHas cxema nputouHoit cucremsl 113

Pewenue

JlaBiieHHE BEHTUIIATOPA ONPEICIIUTCS:

P.= 1,1 ( AP1+AP2+AP3)+ AP()@.

Koaddunuent 1,1 o3naugaer 10% -Hyro 100aBKy Ha HEYYTEHHBIE IOTEPU B CETH.
B kxadecTBe moteps AaBieHMs B 000PYAOBAHUH CIIEAYET yU4eCTh MOTEPH JIABJICHHUS B
¢unbrpe APy=50 Ila, B kanopudepe AP..,= 368 I1a, B Bozryxo3adbope AP, ;=40 Ila.
B urore morepu namieHus B obGopymoBaHuu mnputouHor kamepsl (IIK) AP, =
APy+APyan+ AP, =458 I1a. IlpousBoaurensHocts BenTHiATopa L, =1,15( L; + Ly)
= 1,15L;. Koadduruent 1,15 o3HavyaeT nonyctumMyro BemunHy 15% 1moacocoB wim
yTeueK B cucTeMax BeHTHIISLMHU [3]. J{0JKHBI BHITONHITHCS CIEAYIOIINE PAaBEHCTBA
NOTEPb JABJIEHUS MapaJJIEIbHBIX YYaCTKOB:

APl + APZZ AP4 + AP5;

[TockoJIbKy TOpU30HTAIBHBIE BO3TyXOBOIbl KPYTJIbIE CTAbHBIE, TO IJI pacyéTa
UX MaKCHUMaJIbHO HCIoib3yeM Tabmuiy 22,15[2]. 3Has, uyTo peKoMeHayeMbie
CKOpPOCTH B BO3/IyXOBOJIaX CUCTEM BEHTUJISILIUHA MPOMBIIIJIEHHBIX 3aHuil 8 - 12Mm/c
[2, Ta0:1.22.13] o 3HaueHuto pacxoaa L, BeIMUChIBaeM 3HAY€HUs d, R, Vgam, Poun U
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NoJlyuYeHHbIe 3HaueHusi BHOCUM Tpadsl 4, 5, 6, 10 tabnuupsr Ned. I[TompaBka Ha
IEpOXOBATOCTh f,=1, TaKk Kak BO3JyXOBOJbl CTaJbHbIE U BHOCUTCSA B rpady 8.
ITocne ompeneneHusi cCe€YEeHMH BO3AYXOBOJOB BCEX YYACTKOB, IPUCTYNAEM K
COCTAaBJICHUIO BEJJOMOCTH MECTHBIX CONPOTHUBIICHUM.

Bedomocmb mecmuwix conpomuénenuii 113

Yuacrok 14 Yyacrtok 2
1. Bo3ayxopacnpeaenurens BIIK l.otBOA 90° mITAMIOBAaHHBIN, KPYTJOro ceue-
[2, Tabmn. 17.6], épp.=1,8 Hus ipu R/d = 1,5 [2,1a61.22.26], .Come =0,17.
2 TpoitHuk-tipoxox [2, Tabn. 22. 37] npum
Lys - 3590 _ 0,5; Jn2 :7(0’45)2 =0,51
L, 11180 fs  (0,63)
Emp.np=0,36 >¢=0,53
Yuacrok 3 YuacTok 5
1 Bxox Bentuistop ¢=0,5 1. TpoitHuk-oTBeTBICHUE [2,Tab.1. 22. 37]
2.BbIx0A U3 BeHTuisiTopa ¢=0,1 L 5590 _
3. otBoA 90° mITAaMIIOBaHHBIN, KPYTIIOTO CeYe- 1 L_ - m =
aus npu R/d = 1,5 [2,1a61.22.26], .Eome = 0,17. , <
$¢=0,77 Jis = 037 _ 3. Empome=1,4
fc3 (0,63)2 ) ) mp.ome )
Tabauya 4 Pacuér Bo3yxoBoa0B cuctemsl 113
£ < < |z < | g g | s
= - = s S 3 g g 23| =g
~ ] ) 2 k3) 8 2, O o | x| & o S = E»
= 5 - 5 EE| AN 25 | gRY ] gy
2 | 3. 3% | Bzl 8d| % g |eNJES
g | 8 > 2 E =3 < A = 25 8% =
= 2 s | 27|85 |BE| €35 x| 22/ 23 |E27 85
S8 |E |g |gg |8 |£sg|s5/¢ |52 Z:
>| & S g O A ot 5 29| 5°| 8 == |E 8
o | & = > |BE | 2E|lY | & g >
1 2 3 4 5 6|7 8 9 10 11 12
1 |5590 - 500 | 7,76 - - - 1,8 36,1 65 65
2 {5590 7 450 19,9 2,02 |1 14,14 1 0,53 | 58,81 |31,17 |45,31
3 | 11180 4,7 630 | 10,1 1,39 |1 6,53 [0.77 | 6121 |[47,13 |53,66
>'163,97
4 | 5590 - 500 | 7,76 - - - 1,8 36,1 65 65
5 15590 0,2 500 |79 1,21 |1 024 |14 37,45 |52,43 52,67
>117,67

110,31-117,67

AP+ AP>= AP4 + AP;5

00% = —6,67% <10%

110,31

I[aBJ'IeHI/Ie BCHTUJIATOPA COCTABUT:

P,=1,1 (65+45,31453,66)+ 458=607,1 IIa.
[IpousBoauTENLHOCTH BenTUIsATOpa L, =1,15 11180=12857 M*/u
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3. Pacuem cucmem KanaabHOU eCMeCmEeHHOll bIMANCHOI 6EHMUNAUUU

B cucremax c ecrecTBEeHHBIM MOOYKJACHUEM JBUKEHUS BO3/lyXa, B OTIUYUE OT
MEXaHUUYECKUX CHCTEM BEHTWIAIMH, CyMMa IOTEpPb JaBJICHUs HAa y4acTKE HeE
JIOJDKHA TIPEBBINIATh PacrojlaraéMoro rpaBUTAlIMOHHOTO AaBieHust AP, kotopoe
omnpeaesieTcs 1o hopmyiie:

AP=gh(p.-ps), la, (6)

rae g = 9,8 m/c? - yckopenue cBOGOIHOIO MaaeHus;

h — 1715 TpaKIaHCKUX 3[JaHUN — BEPTUKAIBLHOE PACCTOSIHUE OT IIEHTPa OKOHHOTO
IIPOeMa COOTBETCTBYIOIIETO ATaXKa /IO YCThS BHITSDKHOM IIAXTHI, M;

h - sl MPOM3BOJICTBEHHBIX 37aHUN — BEPTUKAIBHOE PACCTOSHHE OT IIEHTPA
BBITSIPKHOTO OTBEPCTHUS JIO YCThS BBITSHKHOM MIAXTHI, M;

Py ¥ pg — INIOTHOCTH HAPYXKHOTO U BHYTPEHHETO BO3yXa, KI/M°,

B rpaxmanckux 37aHMSX pacyeT CHUCTEM BEHTWJISIIUM BEIETCS IS
TeMIepaTypbl HapyKHOTO Bo3ayxa +5° C, a B MPOU3BOJACTBEHHBIX — JIJIsl TEMIIEpa-
Typbl HAPYKHOTO BO3yXa 1Mo napamerpaM b xomnoanoro nepuosa roga [3, m. 7.1.4].
[Ipy >TOM cuuTaercs, 4YTO OKOHHBIM TPOEM  OTKPHIT, oObOecreYnBas
OecnpensTCTBEHHOE MOCTYIUICHHE HApPY>KHOTO BO3TyXa.

Pacuert ceTn kaHaI0B €CTECTBEHHOM BBHITS)KHOM BEHTHIISILIUKA OOBIYHO HAYMHAIOT
C BETBH, ISl KOTOPOU pacueTHOE I'PaBUTALIMOHHOE JIaBJICHUE UMEET HauMEHbIIIEE
3HAUEHUE — 3TO KaHAJIbI U3 TIOMEIICHNH BEPXHETO ATaXKa.

[Ipu pacuere ceTm BO3MYXOBOJOB JKHAJBIX U OOIIECTBEHHBIX 3/IaHUN
MEPBOHAYAIILHO MPOU3BOJISAT OPUEHTUPOBOUYHBIN MOAOOP MX CEUYCHHM, UCXOJS U3
JOTMYCTUMBIX CKOPOCTEH IBIIKEHUS BO3AyXa MO HUM. J[JIT cUCTeM ¢ €CTeCTBEHHBIM
noOyXICHNEM MOKHO TIPEIBAPUTEIHLHO TPUHUMATh B KaHajaX BEPXHETO JITaxka
ckopocth v = 0,5+0,8 M/c, B KaHaJIax HWIKHETO 3Taka W COOPHBIX KaHAIax Ha
yepaake — 1m/c, B BBITsSDKHOM maxte — 1+1,5 m/c.

IMpumep 5

OrnpenenuTs CeUeHUs KAHAJIOB M PEIIETOK CUCTEMbI €CTECTBEHHON BEHTUJIALINH,
o0cnmykuBaroled KyxHu 3-X 3TaKHOTO KHIIOTO JoMa. M3 KyxoHs ynansercs mno 90
M>/4 Bo3myxa. PacueTHas cxema IpeACTaBIeHa Ha puC. 5. BepTHKanbHbIE KaHAIIbI
MPOJIOKEHBI B KUPIUYHBIX CTEHAX, COOPHBIE KaHAJIbI U3 JIBOMHBIX MIJTAKOOETOHHBIX
IUTNT — Ha 4Yepaake BpITsoKHas maxTta — JEpeBsHHAs, O0OMTas C JABYX CTOPOH
KPOBEJIBHOW CTAJIBIO 110 BOMJIOKY.

Pewenue

OmnpenensieM pacrnojaraeMoe IpaBUTalMOHHOE AaBieHue AP, nns xananos
KaXJI0TO dTaxka 1mo dopmyre (6):

s 3 aTaxa

AP3 =9,815 (1,27-1,21) = 2,94 I1a;

JUIA 2 dTa)Xka

AP =9,81 8 (1,27-1,21) = 4,71 Ila;

g 1 sTaxka

APi=9,81 11 (1,27-1,21) = 6,47 I1a;
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rae p, =1,27 xr/m® mpm t,= +5° C (,0” = 23;?_5)

353
=1,21 kr/v’ ipu 1= +18° C [ p, = .
P KM P (p“ 273+18J
QT
L=270

1=3,5

/

L=90
——(10) L=180 L=270
{ im0 L0 oa D mas ©)

Puc.5. Pacuérnas cxema cucremsl BE1

Pacuer Haunnaem c HanboJiee HEOJATONMPHUATHO PACIOJIOKEHHOTO KaHAJIa, TO
€CTh KaHaja, UMEIOIIET0 HAWMEHBINIEE PACIOaraeéMoe JaBJiICHHE, HAUOOJBITYIO
Harpy3Ky U NpOTSKEHHOCTh. TaKUM KaHaJIOM SIBIISIETCS] KaHAJ U3 KyXHH 3-TO 3Taxa.

[Ipu pexomenayeMoill ckopoctu Bo3ayxa v = (0,8 M/c ompeaenum cedeHue
pemerky (y4acTok 1) u kaHana (y4acTok 2), o KOTOphIM nepememiaercs 90 m>/u
BO3JlyXa:

f,=90/(3600x0,8) = 0,0315 m>.

[Ipunumaem pemeTky mo Tabdn.4 mnpuioxkeHus A pasmepoMm 250x250 MM ¢
IUIOIIABIO KUBOIO ceueHUs f,.,=0,0361 M? U KaHa 1o [2, Ta6:1.22.7] pa3Mepom
(172 x 1) k = (140x270) mM 1 ¢ mwiomaapto ceuenus f, = 0,038 m>. Torga CKOPOCTH
Ha ydacTke 1 u 2 coctaBut

vi,= 90/3600x0,0316 = 0,69 m/c, v, = 90/3600x0,0378 = 0,66 m/c. Ilo Tabma. 6
npwiokeHus:T A K03(PQUIIMEHT MECTHOTO COIMPOTHUBIICHUS BBITSHKHON pEIIeTKA
¢=1,2. Jlunamuyeckoe naBieHue npu ckopoct v = 0,69m/c

Py=pxv¥/2 =121 0,69%2 = 0,288 I1a.

[Ipu 5TOM OTEPH NABIECHUS B PEIIETKE COCTABST

7Z=¢ Py =1, 2x0,288=0,345 I1a.

PesynbraThl pacuera 3aHOCMM B TabOiuily 3; KaHal Ha ydacTke 2 HMeEeT
NPsIMOYTOJIbHOE CEUYEHUE, W. MOATOMY [JIsi ONpeleNieHUs IMOTeph JABJIEHUS Ha
TpEHUE HAXOAUM PABHOBEIMKUHN IO TPEHUIO TUAMETP KaHalla KPYTioro CeYeHus

D,=2axel(a+6)=2x270x140/(270+140)=184mm.

N3 [2,1abn. 22.15] no paBHOBenukomy auametpy D, =184 MM u ckopocTH v, =
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0,66 M/c Haxogum ynenbHbie motepu R=0,05 [la/m. B kupnuyHom kaHalie Ha
y4acTke 2, UMEIOIIEM OOJIBIIYI0 MIEPOXOBATOCTh, Y€M CTaJbHbIE BO3yXOBO/IbI,
MOTEpPU Ha TpPeHHe, corjacHo [2,1a6m.22. 11,22. 12], npu K, = 4 u g, = 1,35,
COCTaBAT

Lu RlL=1,35%0,05%0,7 = 0,047 Ila.

Jlns mosicuera BeauyuH KO PUIIMEHTOB MECTHBIX COMPOTUBIICHUH COCTABIsIEM
BEJIOMOCTh MECTHBIX COIPOTHBJICHUN, MPEABAPUTEIBLHO OINPENICIUB pPa3Mephl
CEYCHHUI OCTANBHBIX YYaCTKOB. YuacTku 3,7,10 BBIMOJHEHBI W3 MUIAKOOETOHHBIX
ILIUT.

F3=270/(3600x0,8) = 0,093 m°.

[To [2,1a6:1.22.8] BeIOMpaem KaHai ceueHueM 350x320 MM ¢ fo..=0,112 M|
TOTJIa CKOPOCTh Oy/IeT paBHA

v, =270/(3600x0,112) = 0,67 m/c.

Beoomocms mecmuuvix conpomuenenuii BE
Yuacroxk 1,5,8 Yuacrok 6
1. Pemetka, ¢=1,2 [Tabn6, mpuir. Al. 1./IBa xonena 90° [2, Tabmu. 22.23]; C=0,9
npu 270/140=1,93; &=2x1,2x0,9=2,16
2.Tpolinuk-oTBeTBICHHUE [2, Tabm.22.40]
fo _ 0,112 _ L._90

=1, = =0,5;
f.. 0112 L., 180
& = M = 0’34 ; fmp.ome. =0.9
f.. 0112
>¢=3,26
Yuacrtok 2 Yuacrtok 7
1. JIBa xomena mox 90° [2, Tadi. 22.23], 1. Tpoitauk-npoxox [2,tabi. 22.40] mpu
&=2x1,2x0,9 = 2,16; C=0,9 1pu fr _ 0112 _ L L,_ 90 _ 0.33:
27()/14()=1,9v3. £, 0112 ’ L, 270 e
2. Tpoitnuk-oTBeTBIeHUE [2, Tabm. 22.40]
f,, _0,0378 _
f, 0112 _ L,_ 9 _ e =" —=(0,34
=L = =1, —==—=033 fa 0112
f.; 0112 L, 270 : 0.5
mp.np.. —\J.
& = M = 0,34; é:mp.ome. =0.47
f.s 0112
>E=2,63
Yuactok 3 Yuactok 9
1. Komeno 90° [2,1a011.22.23], 1. JIBa xonena 90°[2,tabma. 22.23]
C=1,0 140/140 &=2 x1,2x1=2.4.
&=1,2x0,99=1,19; C=0,99 ripu % =091 rpu <=2 x1,2x
Yuacrok.4 Yyacrtok 10
1. Koneno 90° [2,1a01.22.23], &=1,2 1.Koneno 90° [2, TaOII. 22.23],
2. 3o0HT [2,7a01.22.20] B COOTBETCTBHUH C 320

npuMeuanrem E=1,3. &=1,2x0,99=1,19, C=0,99 npu 350 =091

2¢6=25 2. Tpoitnuk-tipoxon [2, Tabm. 22.40] mpu
Fuo 2012 L _90 _
f. o112 7 L, 180

c

0,5;
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fro 00378 _ . _ _
=00 =—"——=(,34; sz .7, .—1906 5—2,25
7. ol12 o z

[Tockonbky ydactku 7,10 umeroT Mallyto JJIMHY, TO NPUHUMAEM WX pa3Mep
TaKuM e, KaK JUIsl ydyacTka 3.

D,=2x350x320/(350+320) = 334mm.

Pesynbrater pacuetoB ) ¢ , Py, Z ydactka 2 cBoauM B T1a0ia. 5. Ha yuactke 3
KaHaJI BRUTOXKCH U3 TBOMHBIX MUTAKOOETOHHBIX TUTHT C TIEpoxoBaTocThio Ky= 1,5 MM
[2, Tabn. 22.11], coorBerctBeHHO f,=1,18 [2,1a0/1.22.12], OCTaNbHBIC PACUETHI
MOTEPh ABJICHUS ydacTKa 3 BEIyTCA aHAJOTMYHO pacyeTaM Ha y4acTke 2.

BreiTspkHas maxTta (ydactok 4) oOmuTa JUCTOBOM CTalibio, mostomy f,=1.
BuITsKHBIE TIAXTHI BBIMOJHSIOTCS KBaJApPAaTHBIMU, CO CTOpOHOM kpatHou 100
MUHUMaNTBHBIN pazmep maxThl 300x300 mm.

OO61ue nmorepu JaBJICHUS HA TPAKTE OT BBITSHKHOM PEIIETKH KyXHH 3-T0 dTa)xa
10 BeIxojaa u3 maxtel Y (6, RI1+Z) = 2,701 Ila, a pacnosiaraemoe rpaBUTAIlIMOHHOE
nasinenue AP,3=2,94 Ila. OnpenensieM HEBA3KY:

MHOO% =8,1% ,u9to < 10%

2,94

[lepexonum K pacdyeTy KaHata M3 KyXHH 2-TO JTaxka, Il KOTOPOTo
I'PaBUTALIMOHHOE AaBieHue coctasisieT APy, =4,71 Ila.

Ha TpakTe nBmxeHus Bo3yxa U3 KyXHHU 2-T0 3Taxka J0 €ro BbIX0Ja U3 IIaXThl,
yqacTku 3 U 4 y>Ke pacCUUTaHbl, IO3TOMY PacyeTHOE JaBJICHHUE JJIS Y4acTKOB 5, 6,
'/ cOCTaBUT

APs.6:7= AP - APsy =471 - (0,454+1,168) = 3,088 I1a.

Jlist ynoOcTBa BeIeHHs pacyeTOB, MOJTYUYEHHBIC TaHHBIE 3aliChIBaeM B Ta0. 5.

OCOOEHHOCTBIO  a9POJMHAMUYECKOTO  pacueTa CHCTEM  ECTECTBEHHOU
BEHTWISIIMU B TOM U 3aKJIIOYAETCS, YTO KAXKIbId KaHaJ PACCUMTHIBAETCS IO CBOE
pacriojaraeMoe rpaBUTallMOHHOE JaBJICHUE.

[ToTepu naBieHus Ha ydacTkax 6 W 7 ompelensieM aHAJIOIMYHO pacyeTaMm Ha
ydacTke 2 1 3 v 3aHocuM B TaoOi1. 3. Ha yyacTkax 6 u 7 morepu AaBiIeHUS COCTABHIH
APgy7 = 1,06 + 0,067 = 1,127 Ila. CnegoBarenbHO, IJi MOJHOW YBSI3KH MOTEPH
JaBJIEHUs B pelieTke Heobxoaumo uspacxonoBatbk AP,=3,088-1,127= 1,961 Ila.
3Has Kod(p(UIIMEHT MECTHOrO CONPOTHUBJICHUS pemeTku E=1,2, omnpenenum
HEO0OXOJIMMYI0 CKOPOCTh B KMBOM CEUYEHHWH M HO HeW moadepeM mo [5, mpuir.23]
pa3Mep pelIeTKH:

v =2XAP,/({xp) =2x1,961/(1,2x1,21) = 1.64 m/c,

1= 90/(3600x1,64) = 0,0152 m>.

[Tpuanmaem pentetky pazmepom 150x200 MM ¢ mI0mMaAbIO )KUBOTO CEUYEHUS f,=
0,0173 m2.

v,=90/(3600x0,0173)=1,445 wm/c,

Zp=1,2(1,445’x1,21)/2 = 1,5 Ia,

APs.6:7=1,5+1,06+0,067=2,627 I1a,

3,088 — 2,63
3,088
15% o00BIYHO OllIGHWBAECTCS TOYHOCTh HMHXKCHEPHBIX pacueToB. [loaTomy

Hessska = 000% =14,8% yto >10% , 1o < 15%.
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JaNbHENIINX U3MEHEHUH B pacyeTax MpOU3BOJUTH HE OyIeM.

Pe3ynbTaThl pacuera kaHajla U3 KyxHHU 1 -T0 3Ta)xa: rpaBUTAIIMOHHOE JIaBJICHUE
AP = 647 Ila, pacuerHoe paBieHue APgio.10 = AP1-AP3.447=6,47-
(0,454+1,168+0,067)=4,781 Ila, npuBeaeHsl B Ta0:1. 5. Bce nmocneayromniye pacyeTsl
KaHaJIOB BBIMOJIHSIIOTCS aHAJIOTHYHO.

IIpumep 6

OmnpenenuTts ceueHus! KAaHAJIOB U PEIIETOK CUCTEMbI €CTECTBEHHON BEHTUIISIIINH,
00CTyKMBAIOLIEH KyXHHU 3-X 3TaXKHOTO >KUIIOr0 foma. M3 KkyxoHs ynansercs mo 90
M/4 Bo3ayxa. PacyeTHas cxema IpejcTaBieHa Ha puc. 6. BepTHKaibHbIE KaHAIbI
IPOJOXKEHBl B KUPIMUYHBIX CTEHaX. Takue CUCTEMBbI €€ Ha3bIBalOT «BBIBEJCHBI
KOPEHHUKOM». Pacu€T Takoill cucTeMbl aHAJIOTHUYEH MpEAbIAYLIEMY IpUMEpY, HO
npoie, T.K. HeT cOOpHBIX KaHaioB. J[aBieHUE B KaKJOM BEPTHKAIbHOM KaHale
CPAaBHMBAETCS C PACIIONIATAEMBIM JaBICHHUEM.

Pewenue

OnpenensieM pacnoJyiaraeMoe
rpaBUTallMOHHOE naBieHue AP, i
/ KaHAJIOB KaXJ0To 3Taxa 1o dopmylie
L=90 6):
e 1
s 3 ataxa

AP3=9,815 (1,27-1,21) = 2,94 11a;

II_9605 IUIA 2 DTaxka
AP»=9,81 8 (1,27-1,21) = 4,71 Ila;

=90 3 s 1 staxa
=0 APpi= 9,81 11 (1,27-1,21) = 6,47 Ia;
L:9900 rac py :1,27 Kl"/M3 npu = +5° C
_ 353
L=%0 (3 P = m3es)

ﬁ p6:1’21 KF/M3 npu t,= +18° C
(IO :ﬂj

Puc.6. PacuétHas cxema cucrtembl BE2 273+18 )

Beoomocms mecmuuvix conpomuenenuii BE
Yyacroxk 1,3,5 Yuacrok 2,4,6
1. Pemetka, &=1,2 [Tabm. 6, mpwr. Al. 1. Koneno 90° [2,1a011.22.23], &=1,2
2. 3o0HT [2,7a01.22.20] B COOTBETCTBHH C
npumedanuem &=1,3.

>¢&=2,5

Pacuér cuctemsl BE2 cBenen B Tabnuity 6.
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Tabnuua 5 -

Pacuét Bo31yxoBoa0B cuctemsl BE1

Cko- PaBHO- [Torepu | Cymma [Torepu | Ilotepu
pocThb BEIIUKUI Ilom- Ha KOd (- JnaBiie- JaBJie-
ITmo- JIBU- auameTp | Yaenb- paBKa | TpeHHUe bunum- Huna- HUA HUS
Ne Pac- Jnu- Pasmep aab xkeHus | dp win HBIE Ha Ha €HTOB MHYe- Ha Ha
Ne XO0JI Ha KaHaja, BO3- BO3- IMaMeTp | MOTepH | Epo- | ydac- MECT- CKOE MECT- y4acTKe
y4ya | BO3- y4dac- axs, yXO0- ayxa, ydacTKa, | HaTpe- | XOBa- | TKe, HBIX JlaBjie- | HbIE
CT- | oyxa, | TKa, MM BOJA, HHE, TOCTb, COnpo- | HUE, Compo-
Ka THUBJIC- BieHus, | RIfm+Z,
L, [, M f,M2 v, M/C d, MM R, Tla/m | Pm R1Buw, [Ta | vHuid, 7=X¢& I1a
M4 pv2/2 xpv3/2,
28 I1a
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Pacuét xanana 3-ro staxka. Pacrionaraemoe rpaButanimonHoe aasiaeHue APrp.;=2,94 I1a
1P
1 90 0 250%x250 0,0361 0,69 - - - - 1,2 0,288 0,345 0,345
2 90 0,7 140x270 0,0378 0,66 184 0,05 1,35 0,047 2,63 0,261 0,687 0,734
3 270 4.5 350%320 0,112 0,67 334 0,0253 1,18 0,134 1,19 0,269 0,32 0,454
4 270 3,5 300x300 0,09 0,83 300 0,039 1 0,136 2,5 0,413 1,032 1,168
>2,701
294 22701 44 ¢, = g1 9,
3amac gaBlIeHUsS COCTABUT, 2,94 uyto Menbire 10%
Pacuér kanana 2-ro staxa. Pacnonaraemoe rpaButanmontoe nasinenue APsie7= APrp2 — AP344; [1a
APrp2=4,71-(0,454+1,168)=3,088, I1a
1P
5 90 0 150200 0,0173 1,444 - - - - 1,2 1,253 1,5 1,5
6 90 3,7 140x270 0,378 0,66 184 0,05 1,35 0,25 3,06 0,261 0,81 1,06
7 180 0,4 350%320 0,112 0,45 334 0,013 | 1,12 0,006 0,5 0,122 0,064 | 0,07
22,627
M 100% =14,8%

3,088




IIpoooncenue mabauyol 5

1 |2 E I B IE |7 EEE | 10 | 11 | 12 | 13 | 14

Pacuér kanana 1-ro staxa. Pacnionaraemoe rpaButaiimontoe gasiueHue APrpgiori0= APrp; — AP34447=6,47-(0.454+1,168+0,067)=4,81 Ila

8 90 0 2P150x200 | 0,0346 0,72 - - - - 1,2 0,311 0,373 | 0,373

9 90 6,7 140x140 0,0196 1,276 140 0,21 1,52 2,139 2,4 0,977 2,344 | 4,83

10 |90 0,4 350%x320 0,112 0,225 334 0,007 | 1,06 0,003 2,25 0,003 0,007 | 0,01
35,213

478175213 4000, = —gg,
4,781
mabauya 6 - Pacuér Bo3myxoBoioB cuctembl BE2
1 |2 E | 4 |5 [ 6 | 7 E E | 10 | 11 | 12 | 13 | 14
Pacuét xanana 3-ro staxka. Pacrionaraemoe rpaButanimonHoe aasiaeHue APrp.;=2,94 I1a
1 90 0 1P150x200 | 0,0173 1,45 - - - - 1,2 1.26 1.52 1,52
90 3,5 140x270 0,0378 0,66 184 0,05 1,35 0,24 2,5 0,261 0,65 0,89
32,41
294 -2.,41

100% =18% T0 ecTh MaHHBIN PAcUET YKIAABIBACTCS B paciojaraéMoe JaBjIeHUe

9

Pacuét xanana 2-ro staxka. Pacrionaraemoe rpaButaniionHoe aasieHue APrp..=4,71 Ila

3 90 0 2P150x150 | 0,026 0,96 - - - - 1,2 0,55 0,66 0,66

4 90 6,5 140x140 0,0196 1,276 140 0,21 1,52 | 2,08 2,5 0,98 2,45 4,53
25,19

249471 5000 = 9%
Pacuér kanana 1-ro staxka. Pacnonaraemoe rpasuranroHHoe nasinenue APrp.1=6,47 Ila

5 90 0 2P150x150 | 0,026 0,96 - - - - 1,2 0,55 0,66 0,66

6 90 9,5 140x140 0,0196 1,276 140 0,21 1,52 3.032 2,5 0,98 2,45 5,482
26.14

647614 400 = 5%

9




4. Pacuem cucmem nHeemMompancnopma

CucrteMbl acnupauuyd W MMHEBMOTPAHCIOPTa MPOEKTUPYIOT, KaK IPaBUIIO,
KOJUIEKTOpPHBIE. DTU CUCTEMbI HAJIeKHBI B AKCILTyaTaliui. KomiekTop MOXKeT ObITh
TOPU30HTAIBHBIM (T.€. TMPOJOKEHHBIM BJOJb 11€Xa) WM BEPTUKAIbHBIM.
HauGousnbiee pacnpocTpaHeHUE MOJIYYHIIA KYCTOBbIE (ITayKOOOpa3HbIE) CUCTEMBI,
KOTOpbIE MPUMEHSIOT B II€XaX C HeOOosbIoi BeicOTON (4 — 6 ™). KosiekTopsl
(cOOpHUMKHM) 3aKPEIUISIOT Ha KPOHIITEHHAX K KOJIOHHAM, CTEHaM , TIOJIBEIIUBAIOT K
NEPEeKPBITHIO, (hepMaM, YTOOBI OHM W BO3JAYXOBOJBI HE MEMIAIHA JIBUKEHUIO
BHYTPH3aBOJCKOI0 TpaHcHopTa. PaccunTsiBaemas cxema npejicTaBieHa Ha puc. 4.

Bo3ayxoBonbl pacCUMTHIBAIOT W3 YCJIOBHUS OJTHOBPEMEHHOW DPabOTHI BCEX
otcocoB. [Ipu pacuere HEOOXOAMMO THIATEIHHO YBSA3BIBATH MOTEPU JABICHUN B
OTNIETBHBIX OTBETBICHUSAX CETH, JOIYCKas HEBSI3KY He OoJiee 5%. YBs3Ky darie
BCET0 MMPOU3BOAAT PACX01aMH BO3AyXa (yBennunBas ux). IHOrja Ha BEpTUKaIbHBIX
ydacTKax aclUpalMOHHBIX CUCTEM YCTAaHABIMBAIOT Iuadparmbl, €CIM yAAISETCS
CyXasi, HECJIMNAOIIASCA U HEBOJIOKHUCTAS IbLIb.

JInuHa oTBeTBIIEHUI HE JOJDKHA npeBbimath 20 M. Pacuer BO3ayX0OBOIOB
PEKOMEHAYETCS MPOBOAUTH MO METOAY CKOPOCTHBIX (IMHAMUYECKHUX) J1aBJICHUMH,
Ipd OSTOM TMOTEPU JABIEHUS B BO3AYyXOBOJAX HA TPEHUE 3aMEHSIOTCA
HKBUBAJICHTHBIMH MOTEPSIMU JABJICHUSI HA MECTHBIE COITPOTUBJICHUS:

P = (6., + T T, (8)

rae Y &- cymma Kod(p(GHUINEHTOB MECTHBIX CONPOTHBIICHNI HAa PacueTHOM

YYaCTKC BO31yX0BOAA;
2

P ; - TMHAMUYECKoe JaBieHue, [la.
[TpuBeneHHbIN KOADPUIIUESHT TPEHUS
A
£ =50, 9

rae A - Koo OUUUEHT CONPOTUBIICHUS TPEHHUS;
d - TuameTp BO3yXOBOJIa, MM;
[ - nrHA pacyeTHOrO y4yacTKa BO3YyXOBOJA, M.

3HaueHne g clemyeT mNpuUHUMATh MO [2, Tabn. 22,56], T.e. pacuer

BO3JIyXOBOJIOB JIOMYCKAETCS MPOU3BOANTH TAK K€, KaK M BO3YXOBOJOB OOIIETO
Ha3HAYEHUs, MPUHUMAs MPU OSTOM CKOPOCTH JBMIXKEHHSI BO3JyXa HE HIXKE
JOMYCKAaeMBbIX ISl MbUTH IAHHOTO BU/JIA.

[ToTepu naBieHust HA TPEHUE JJISl BO3IYXOBOJOB U3 THOKUX METaNIMYECKUX
PYKaBOB IIPU OTCYTCTBUH JAHHBIX CJIEIyeT MIPUHUMATH B 2,5 pa3a 0oJbllie BETUYHH,
MPUBEJICHHBIX B [2, Tabi. 22.15]. .

[Ipu nepemelieHnr BO3AyXa C MEXaHUUYECKUMU npumecsmu, (¢ > 0,01 kr/kr)
NOTepU [IaBJIEHWS B CETH HA TPEHHE, MECTHbIE CONPOTHUBICHHUS M TOIBEM
TPAHCTIOPTUPYEMBIX C BO3AYXOM MpUMeEcel P, ClieyeT onpeaensTh mo hopmyie
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P, =11y |P, 1+ K )|+ 1, (g (o TTa

rae K — onbITHBIA KOA((UIIMEHT, 3aBUCSIINA OT XapakTepa TPaHCIOPTHU-
pyemoro marepuana. [[ns npesecusix orxonoB K=1,4 [1];

1,1- ko3¢ puLeHT Ha HEyUYTEHHBIE TOTEPH;

l — nMHA BEPTUKAIBHOIO Y4acTKa BO3yXOBOJA;

[ — BECOBasi KOHILIEHTpALKs CMECH, paBHAsl OTHOLIEHHUIO MACChl TPAHCIIOP-
TUPYEMOI'0 Marepuana K Macce 4UCTOro BO3JayXa, Uil KyCTOBBIX cxeM — u= 0,1
KI/KT;

p - TWIOTHOCTB BO31yXa KI/M>.

Ecmu Y (I, g p ) cocraBnser menee 30 Ila, ee MOXHO B pacyeTax He
YYHTHIBATb.

Ipumep 7

Paccuntate cuctemy  THEBMOTpaHCIOpTa  JAEPeBOOOPaOATHIBAIOIIETO
npousBojacTBa B2, npencraBineHnyro Ha puc. 7. HaumMeHOBaHME CTaHKOB 3alIMCaHO
B rpade 3 Tabn. 4. Hymepanus cTaHKOB ImpOCTaBjeHa C IJiaHa 1iexa. 3Hasl TUIl U
MapKy cTaHka, u3 [1, Tab:m. 9.1] BelmuchiBaeM MUHUMAIIbHBIN 00BEM 0TCAChIBAEMOTO
Bo3nyxa L (rp. 5) , MUHMMaJIbHYIO CKOpPOCTb IBHWXKEHUA cMecu v (rp. 6), u
KOA(p(UIIMEHT MECTHOTO COMPOTHUBIEHUS OTcoca ¢ B BEIOMOCTb MECTHBIX
CONMpPOTUBIIEHUH. JIJTMHBI y4acTKOB (Ip. 7) BBIIMCHIBAIOTCA C aKCOHOMETPUUECKON
CXEMBbI

B cootBerctBUY € Lyyiy U Viyin U3 [2, TaO. 22.15] BBIMUCHIBAIOTCS pacueTHHIC
L, v, d. lnsg storo B [2, Tabn. 22.15] HaxoAUTCs 3HAYEHUE CKOPOCTH V = Vyiy, U B
ATON CTPOYKE HAXOIUTCS 3HAUEHHE AMAMETpa BO31YyXOBOJAA, B KOTOPOM pacxon L
OJU30K K L. 3aTEM 110 CTOJIOIY JAHHOIO AMAMETPA OIIyCKaeMCsl BHU3 J10 TTOJHOTO
copnageHuss pacxoma L ¢ L. [Jna paHHOro 3HaueHuss L BBINMCBHIBAKOTCS
(dakTHYecKue CKOpOCTb Vv M JuHamuueckoe aasinenue P,. Ilo [2, Tabn. 22.56]
BbIOUpatoT A/d ans y4acTkoB 1 — 7 ¥ 3aMOJIHAIOT COOTBETCTBEHHO rpadsr 8-11.
OmnpenenseM Csqy = (/d)l (rp.12) Tabm. 4.
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Puc.7. PacueTHas cxeMa CUCTEMBI IMHCBMOTPAHCIIOPTA



Beoomocmb mecmuvix conpomusnenuil B2

Yuacrok 1 Yuacrok 2
1. MecThbiii oTcoc &yo=1 [1, Ta061.9.1] 1. MectHblii 0TcoC &uo.=1,5[1, Ta0m.9.1]
2. [Isa otBoma 130°(60°) 2.01Bog 90°[2, Ta011.22.52 Eoms =0,25
Eome= 2x0,21=0,42[2, Ta01.22.52] 3. JIa orBoga 130°(60°)
3.Bxon B KOJLJIEKTOP (BHe3amHoe | Eome= 2x0,21=0,42[2, T1a6:1.22.52]
pacmupenue) ¢=1 [2, Tabm.22.31] 4. BxoJ1 B KOJUIEKTOP (BHE3AITHOE
pacmupenue) ¢=1 [2, Ta6:1.22.31]
>E=2,42 >E=3,17
Yuacrok 3 Yuacrok 4
1.MecTHBI 0TCOC &yo.=1,5 [1, Ta01.9.1] 1. MectHblii 0TcOC &10.=0,8[1, Ta01.9.1]
2.01BOA 90°[2, Ta01.22.52] Eomes =0,25 2.JIBa otBoma 90°[2, Tab6m.22.52]
3. JIpa orBoaa 130°(60°) Come =2%0,25=0,5
Eome= 2x0,21=0,42[2, Ta061.22.52] 3. 2. JIsa otBoma 130°(60°)
4. Bxoj B KOJUIEKTOP (BHE3AIMHOE Eome= 2x0,21=0,42[2, Ta01.22.52]
pacmmpenune) ¢=1 [2, Ta6m.22.31] 4. BXoJ B KOJIJIGKTOP (BHE3AITHOE
pacmmpenue) ¢=1 [2, Ta6m.22.31]
>E=3,17 YE=2,72
Yuacrok 5 Yuacrok 6, 7
1.MecTHBII 0TCOC &y.0.=0,8 [1, Ta01.9.1] 1 MectHblii 0TcoC &yvo.=1,2 [1, Ta01.9.1]
2. [1sa otBoma 130°(60°) 2. 2. JIpa otBoga 130°(60°)
Eome= 2%0,21=0,42[2, Tab1.22.52] Eome= 2%0,21=0,42[2, Ta061.22.52]
3 JIBa otBoga 90°[2, Tab6m.22.52] 3. Bxoa B KOJUIEKTOp (BHE3AIMHOE
Eome =2%0,25=0,5 pacmmpenue) ¢=1 [2, Ta6m.22.31]
4. Bxop B KOJJIEKTOp (BHE3AIMHOE
pacmupenwne) ¢=1 [2, Tab6m.22.31] >E=2,62
>E=2,72
YyacTok 8
1. Cyxxenue B koyiektope, ¢=0,1
2. IIsate otBOOB 90° [2, Ta01.22.52] £=5%0,25=1,25
3.Bxox B BeHTHIIATOD, [2, Ta61.22.45] £=0,5
4.Beixon u3 BeHTHISITOPa, ¢=0,1[2, T261.22.47]
5. V1ka [2, Ta061.22.52], ¢=0,18%x2=0,36
>E=2,31

3aTeM COCTaBJISIETCS BEIOMOCTh MECTHBIX CONPOTUBJICHUH, U CyMMa
ko3 dunreHToB Y &, Ha yyacTke npocraniisgieTcs B rp. 13. [IpousBoas nanpHeme,
BBIUUCIIEHU, 3amnoyiHsgeM Tpadel 14,15,16. Ilpoananu3zupoBaB 3HaueHUsI MOTEPh
JaBlieHus B rpade 16, 3aMeTuM, 4To OHU U3MEHs0TCS OT 646,6 Ila no 853 Ila, a B
MPOIEHTAX 3TO U3MEHEHUE COCTABUT:

yuaactok Ne 1 % 000% = 4,9%,

yuactok Ne 3 % [100% = 4,1%,

853 -695,7

y4yacTok Ne 4 100% =18,4% , ut0 > 5%,

100% =19,6% , uTo > 5%,

ydacTok Ne 5 %
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853 -652,6

y4acTtok Ne 6 000% = 23,4%, uto > 5%,

853 -646,6

y4acTok Ne 7 000% = 24% , u4T0 > 5%,

Ecnu ymeHbliaTh moTtepu Ha y4yacTke 2, TO AJii TOTO HAJ0 YBEJIUYUTh
JTMaMETp y4acTKa, 4YTO MIPUBEAET K YMEHBIIICHUI0 MUHUMAJILHOU CKOPOCTH Vyyin, YTO
HEJIOMYCTUMO. /[ yBenn4YeHus: COMpPOTUBICHUS! YYaCTKOB 4-7 MOHO ObLIO Obl
YMEHBIIUTh TUAMETP, HO CKOPOCTh TOr1a Bo3pactet 6osee 20 m/c. Pacuer yuacTkos
1 - 3 octaBnsiem 6e3 u3amenennii. Ha yaactkax 4 u 5 onpezensiem pacxo Bo3ayxa L
Y [IOTEPU JABJICHUS Ha y4acTKe Py, , UCX0 U3 MaKCUMAJIbHOIO 3HAYE€HUsI CKOPOCTH
20 m/c [2, Tabm. 22.15].

Ecnmu motepu monHOTO AaBiIEHUS HAa y4acTKaxX PacXOIsATCS MEXIy coOou
Obonee yem Ha 5%, TO YBEIWYMBAIOT KOJMYECTBO BO3IyXa 10 3HAYCHUS,
OTIPEEIIIEMOTO CIIEAYIOIIUM 00pa3oM:

a) JIeJICHUEM PAcUeTHOIO 3HAYEHHUs MOTEPh JABJICHMS (B HAIlleM MpUMEpe
811-853 Ila) nHa cymmy ot S, rpadsl 14 momyyaroT HOBOE JUHAMHYECKOE
JaBJeHue, KoTopoe BHOCAT B rpady 15 BepxHeit crpoukoit 811/ 3,982= 204 I1a;

0) mo [2, Tabn. 22.15] HaXoaAT pacyETHYH) CKOPOCTh BO3/yXa, COOTBET-
CTBYIOILIYIO TOJY4YEHHOMY AWMHaMudeckomy paapieHuto (204 Ila — 18,4 m/c), u
3anuceiBatoT B rpady 9. Ilockonbky cornacHo Tabna. 22.15 mnpexaenbHas
MaKCHUMallbHasi CKOpOCTh v = 20 m/c, TO TaKOBasi 1 MPUHUMAETCS B PaCUETE;

B) mo nuametpy Bo3ayxoBoga 180 mm (rpada 10) m HOBOI pacueTHOi
ckopoctu v=18,4 M/c (rpada 9) HaxoAsST HEOOXOAMMOE KOJUYECTBO BO3IyXa,
KOTOPOE 3aIUCHIBAIOT BEPXHEN CTpouKoii B rpady 8 (1445 M>/4), ¥ HOBOE 3HAUEHHE
TIOJIHBIX TTOTEPh AaBienus P = 240x3,482 = 836 Ila.

Pacxon Bo3gyxa ydacTka 8 ONpeAesstoT MyTeM CYMMHPOBAHHS PAaCXOJ/I0B
BO3/IyXa Y4acTKOB 1 — 7 ¢ y4eTOM BHECEHHBIX U3MEHEHUW U BBIYUCISIOT NOTEPU
OMMCaHHBIM BBIIIIE€ CIOCOOOM, BBIOMpAsi TMaMETp y4acTKa U3 yCIOBUS, YTO CKOPOCTh
JBIKEHUS BO3JyXa JIOJDKHA OBITh OOJIbIlIE MAaKCUMaJIbHOW W3 MHHHMAaJIbHbBIX.
[lotepu npaBnenuss B ceTu 0e€3 yueTa MepeMELICHUS B3BEIICHHBIX BEILECTB
OnpeaesaTCs

P.=853+836=1689 Ila.

C yuétoM nepemenieHus: B3BEIICHHBIX BEIIECTB

P,=1,11689 (1+1,4 0,1)=2118 I1a.
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Ta0mura 7

Pacuér cucteMbl nHeBMOTpaHcopTa B2

Ne | Ne HammenoBanne | Mapka 3aaHHbIC [IpuHsATHIC BETUYUHBI Ean= | 2E | Gsant Powi= | Pu= Pounx
Vu- | Cran- | cTaHka CTaHKa BEJIMYMHBI (A/d)1 <& p V2 | (Eantd)
Ka | Ka Luin | Vmin | [, Pacuer. | Pacuer. | d, Md
Mg | M/ M Lv3/a v,M/C MM
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 HanonpHbrii 1100 | 18 8 1100 20 140 | 0,12 | 0,96 | 2,42 | 3,38 240 811,2
0TCOC
2 13 Cranok ¢pe-
3EPHBIN OJTHO-
mmnuHaeabHb ¢ | OC-1 1350 | 18 | 8,7 1350 18,7 160 | 0,103 | 0,896 | 3,17 | 4,066 | 209,8 853
MEXaHUYEC-KOU
rnomavei
3 12 To xe OC-1 1350 | 18 | 7,1 1350 18,7 160 | 0,103 | 0,731 | 3,17 | 3,901 | 209,8 818
4 11 | Cranoxk  ¢yro- 1445 20 240 836
BabHBIL ¢ py-| CD-6 1320 | 18 | 7.4 1320 18,25 | 160 | 0,103 | 0,762 | 2,72 | 3,482 | 199,8 695,7
YHOI mogaden
5 15 To xe CD-6 1445 20 240 836
1320 | 18 | 6,9 1320 18,25 | 160 | 0,103 | 0,711 | 2,72 | 3,431 | 199,8 685,5
6 16 CraHok 1u-
(b oBabHBIN 1600 18,3 202 811
JICHTOYHBIN C JITIC- | 1500 | 16 | 15,2 | 1500 16,45 | 180 | 0,092 | 1398 | 2,62 | 4,0182 | 1624 652,6
PYYHBIM TIEpe- SIT
MEIICHUEM
CTOJIa U YTIOXKK
7 16 To xe JITIC- 1600 18,4 204 811
ST1 1500 | 16 | 14,8 1500 16,45 | 180 | 0,092 | 1,362 | 2,62 | 3,982 | 1624 646,6
8 17,5 | 9911 21,9 400 | 0,34 | 0,595 | 2,31 | 2,905 | 287.,8 836
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[Tpunoxenue A
[TPUTOYHO-BBITAXHBIE BEHTUJIALIMOHHBIE PEITETKHU

OBUIVE CBEJIEHUA

[IpennazHauensl i OOOPYIOBAaHUS CHCTEM BEHTWIILIMM, BO3IYIIHOTO
OTOIUICHMSI W KOHIUIMOHUPOBAHUS BO3JyXa B 3/IaHUSAX, T[OMEIICHUAX U
COOPY)KECHMSIX Pa3IMYHOIO Ha3HaueHus. VICMOJIHEHWE pelIeTOK YYUTHIBAET
TIOBBIIIICHHBIC TPEOOBAHMS K BHEITHEMY BUY. VI3TOTOBIIEHBI PEIIETKH U3 JINCTOBOM
OIIMHKOBAHHOM CTaJIH.

[IpenycMoTpeHHOE peryiaupyloniee YCTPOUCTBO oOecIieunuBacT
BO3MOHOCTh PEryJUpOBaHMS pacxoja MPUTOYHOTO BO3AyXa M H3MEHEHUS
HaMpaBJICHUSI K CKOPOCTU BO3IYITHOTO MOTOKA.

PerynupoBanue pacxona BO3lyXa U M3MEHEHHE HAKJIOHA JIOMATOK pEryssitopa
HaMpaBJICHUS OCYILIECTBIISIETCS C MOMOIIBIO KITIOYA.

HmeroT mokapoOe30macHOe HWCIOJMHEHHE 3a CUYeT TPUMEHEHHUS HErOprOYMX
JIAKOKPACOYHBIX MaTEPUAJIOB IIIMPOKOM IIBETOBOW FAMMBI.

Bo3MmoykeH BBITYCK PEIIeTOK JIFOOBIX TUIIOPa3MEPOB, MO CHEIUATLHOMY 3aKa3y.

Brimmyckaercst HECKOJIBKO TUTIOB BEHTWJIALIMOHHBIX PEIIETOK:

A) - pelIeTKH C BEPTUKAIbHBIMU WX (M) TOPU30HTATIBHBIMU KATHO3SIMU;

B) - pemerku ¢ BepTUKAIBLHBIMUA WM TOPU3OHTAIBHBIMU JKATIO3IMU M OJIOKOM
PEryJIMPOBKY;

B) - pemeTkn ¢ BEPTUKAIBHBIMU M TOPU3OHTAIBHBIMHU KATIO3IMUA U OJIOKOM
PEryJIMPOBKHU.

IIpUTOYHO-BBITHKHbIE PEIIeTKH ¢ TOPU30HTAJILHBIMU IUIACTUHAMM  JIJIsI
peryJIupoBaHUs Juana3oHa JESHCTBUS U HANPaBJIEHUS BO3AYIIIHOTO NoToka. [ImacTuHbl
KaruieoOpa3Hoi (HOpMbI HACTpauBarOTCsl MOMTYYHO. Bo3MO)kHA ycTaHOBKa OJ0Ka
perynupoBaHusi 00bemMa Bo31yXa.

OcHoBHOM 11BET - 6€ebIit. [Tokpacka B 1000 IBET IO YKEJTAHHIO 3aKa3urKa.
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IIpUTOYHO-BBITSZKHBIC PELIeTKH € BEePTHKAJIBHBIMU INIACTHHAMM  JUIS
pEryavpoBaHusl JMana3oHa JCWCTBUS W HAlpPaBJICHUS BO3IYIIHOIO IIOTOKA.
[Tnactunbl  KareoOpa3HOW (opMBI  HacTpaMBarOTCs MOIITY4YHO. Bo3MorkHa
yCTaHOBKa OJIOKa PEryJnpoBaHusi 00beMa BO3IyXa.

OcHoBHOM 11BET - OenbIil. [Tokpacka B 1000 IBET IO JKEJTAHHUIO 3aKa3urKa.

ITpUTOYHO-BBITSKHBIE peleTKn c BEePTHKAJBbHBIMH "
FOPU30HTAJbHBIMHU IUVIACTUHAMM ISl PETYJIUPOBAHMS JMANa30HA JIEHCTBHUS U
HaMpaBJCHUA  BO3AYIIHOrO mMOToka. llmactuHbl  KaruieoOpasHOM  (opMbI
HACTPauBaIOTCs MOIUTY4YHO. Bo3MOkHA ycTaHOBKa OJIOKa peryaupoBaHus oObema
BO3/yXa.

OcHoBHOI1 11BeT - Oenblid. [Tokpacka B 1r000# IIBET MO JKETaHUIO 3aKa34nKa.

Kpenuenne pemeTok oCyIecTBIsSeTCs:

1. mpu momomu O0NTOB (BUAMMOE KpeIuleHHe) 0e3 MOHTaXHOM paMbl WIH C
MOHTQXKHOM PaMOWU;

2. Ha 3@KMMeE 3aLIENIKN (HEBUIMMOE KpeIuleH!e) 0€3 MOHTaXHOM paMbl.

Tabnuya 1 - ITo1maas )KMBOTO CEYEHUSI PEIIETOK (M?)
Hnvunaa, MM BricoTa, MM
75 | 125 | 225 | 325 | 425
PC-T'
225 0,0075 0,0160 0,0328 0,0496 0,0665
325 0,0109 0,0231 - 0,0474 0,0717 0,0961
425 0,0145 0,0307 0,0630 0,0953 0,1277
525 0,0181 0,0383 0,0786 0,1189 0,1593
625 0,0217 0,0459 0,0942 0,1425 0,1909
825 0,0289 0,0611 0,1254 0,1897 0,2541.
1025 0,0361 0,0763 0,1566 0,2369 0,3171
1225 0,0433 0,0915 0,1878 0,2841 0,3805
PC-B
225 0,0088 0,0170 0,0333 0,0497 0,0659
325 0,0127 0,0245 0,0481 0,0717 0,0953
425 0,0171 0,0329 0,0645 0,0961 0,1277
525 0,0214 0,0412 0,0808 0,1204 0,1600
625 0,0257 0,0495 0,0971 0,1447 0,1923
825 0,343 0,0661 0,1297 0,1933 0,2569
1025 0,0430 0,0828 0,1624 0,2420 0,3216
1225 0,0516 0,0994 0,1950 0,2906 0,3862
PC-BI'
225 0,0070 0,0150 0,0294 0,0437 0,0581
325 0,0100 0,0224 0,0393 0,0586 0,0778
425 0,0155 0,0268 0,523 0,0778 0,1033
525 0,0175 0,0334 0,0652 0,0970 0,1288
625 0,0209 0,0400 0,0781 0,1162 0,1544
825 0,0279 0,0532 0,1039 0,1547 0,2054
1025 0,0348 0,0664 0,1298 0,1931 0,2564
1225 0,0417 0,0797 0,1556 0,2315 0,3075
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Tabnuya 2 - Macca CTaTbHBIX BEHTWISIMOHHBIX PEIIETOK

Pazmep, Macca, xr
L x H, I'opuson- Bepruxkans | ['opuszon- | 'opuson- | Beprukans | I'opuzon-
MM TaJbHbIC HBIC TaJbHBIC U | TAJIBHBIC | HBIC U TaJbHBIC U BEPTU-
K031 K031 BEPTUKAJb | U OJIOK OJIOK pery- | KaJlbHbIe
HBIC pery- JUPOBKH K031 U OJIOK
KAII03U JIMPOBKH pEryJIn-pOBKU
225%75 0,6 0,7 1,0 1,3 1,5 1,5
325%75 0,8 0,9 1,3 1,6 1,8 2,1
425x75 1,0 1,2 1,6 2,0 2,3 2,6
525%75 1,3 1,5 2,0 2,4 2,8 3,2
625%75 1,5 1,7 2,4 3,0 3,5 3,8
825x75 1,9 2,2 3,1 3,8 4,4 5,1
1025x75 2,2 2,5 3,5 4,4 5,1 5,9
1225x75 2,7 3,1 4,0 5,1 5,9 6,9
225x125 0,8 0,9 1,3 1,8 2,1 2,0
325%125 1,1 1,3 1,6 2,1 24 2,6
425x125 1,3 1,5 2,1 2,7 3,1 33
525%125 1,6 1,8 2,7 3,3 3,8 4,2
625x125 1,9 2,2 3,0 3,7 4,3 4,7
825x125 2,3 2,7 3,7 4,7 5.4 6,2
1025x125 2,8 3,2 4,3 5,5 6,3 7,3
1225%125 3,3 3,8 5,0 6,5 7,5 8,4
225%225 1,2 1,4 1,9 2,5 2,9 2,8
325x225 1,4 1,6 2,2 2,8 3,2 3,5
425%225 1,6 1,8 2,7 3,4 3,9 4,4
525%225 2,0 2,3 3,1 3,9 4,5 5,1
625%225 2,3 2,7 3,7 4,7 5,4 6,0
825x225 2,9 3,3 4,5 5,9 6,8 7.9
1025x225 3,6 4,1 5,3 7,0 8,1 9,4
1225%x225 4,2 4,8 6,0 9,1 10,5 10,7
325%325 1,7 2,0 3,0 3,9 4,5 5,0
425%325 1,9 2,2 3,3 4,2 4,8 5.4
525%325 2,2 2,5 3,9 5,1 5,9 6,4
625x%325 2,8 3,2 4,8 7,0 8,1 7,7
825x325 3,5 4,0 5,8 7,6 8,7 9,9
1025x325 4,4 5,1 7,0 9,3 10,7 12,0
1225%325 5,3 6,1 8,2 11,0 12,7 14,0
625x425 3,9 4,5 6,5 8,3 9,6 10,2
825x425 5,2 6,0 8,1 10,4 12,0 12,8
1025x425 6,1 7,0 9,4 12,5 14,4 15,2
1225x425 6,7 7,7 10,4 14,2 16,3 16,8
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I'ABAPUTHBIE PASMEPBI
LI
L

Pa3mMepsbl cTpoUTENBHOTO Pazmepsnl pemi€Tku, Mm Buytpennue pazmepsl
IpoéMa, MM 0J10Ka PEeryIHpOBKH,
JUIMHA HIMprHA HapyXHbIE BHYTpPEHHUE MM

L H L1 H1 L2 H2 L3 H3
225 75 225 105 205 55 210 55
325 325 305 310

425 425 405 410

525 525 505 510

625 625 605 610

825 825 805 405(2mr)

1025 1025 1005 505(2mr)

1225 1225 1205 605(21mT)

225 125 225 155 205 105 210 105
325 325 305 310

425 425 405 410

525 525 505 510

625 625 605 610

825 825 805 405(2mr)

1025 1025 1005 505(2m)

1225 1225 1205 605(21mT)

225 225 225 255 205 205 210 205
325 325 305 310

425 425 405 410

525 525 505 510

625 625 605 610

825 825 805 405(2mr)

1025 1025 1005 505(2m)

1225 1225 1205 605(21mr)

225 325 225 355 205 305 210 305
325 325 305 310

425 425 405 410

525 525 505 510

625 625 605 610

825 825 805 405(2mt)

1025 1025 1005 505(2mr)

1225 1225 1205 605(2mT)

625 425 625 455 605 405 610 405
825 825 805 405(2mt)

1025 1025 1005 505(2mr)

1225 1225 1205 605(21mrT)
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Tabnuya 4 -  OCHOBHBIE TaHHBIE CTAHIAPTHBIX YKATFO3UAHBIX BEHTUISIIIHOHHBIX
PEIIETOK
Pazmep, | [lnomans [IporyckHas ClIoCOOHOCTB, M>/d, TIPY CKOPOCTH BO3/TyXa B
MM YKFBOT'O ’KMBOM CEUYECHHH, M/C
ceuenus, M> | 0,4 0,5 0,6 0,7 0,8 0,9 1
100x100 0,0087 12,5 | 15,6 18,7 21,8 25 28 31
150%x150 0,013 18,7 | 23,4 28 32,7 37 42 47
150x200 0,0173 249 | 31,2 | 374 43,6 50 56 62
150%x250 0,0217 314 38 46,8 54,6 62 70 78
150%300 0,026 37,4 | 46,8 | 56,2 65,6 75 84 94
200x200 0,0231 332 | 41,6 | 49,8 58,2 67 75 83
200x250 0,0289 41,6 52 62,4 72,8 83 94 104
200x300 0,0346 499 | 62,3 | 74,8 87 100 112 125
250%x250 0,0361 52 65 78 91 104 117 130
200%x350 0,0405 58,3 73 87 102 117 132 146
Tabauya 5 PemeTku amr03uiHbBIEC OJTHOCEKIIMOHHBIC HEITOABHKHBIC
mramnoBanubeie (CTJ[301uCT]1302),
pa3Mepbl, MM
O6o3nauenne | [Imomaas A b B Macca, Kr
YKABOT'O
CEeUeHUSI, M’
CT/-301 0.052 490 150 28 1
CTI-302 0.066 580 150 28 1.1

Tabnmuma 6 KoadduimeHThl MECTHBIX COIMPOTUBICHUMN IS JKATFO3MMHBIX

PELIETOK
Bxon Ve / &l12
R
Boexon “— Ve / &22
R
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