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OBUINE YKA3AHUA

Ilenp  mpakTUYECKMX 3aHATHA — TOBBIIMICHHE KAdeCTBA YCBOCHUS
CTyIEHTaMH TEOPETUYECKOr0 MaTepualla 10 Kypcy <«AdpOJorus TOpPHBIX
OpEANPUATUIA» U TPUOOPETEHHE MPAKTUUECKUX HABBIKOB B BBHIIIOJTHEHUU PACUYETOB,
HEOOXOIUMBIX JUIsl MHKEHEPHOro O0ECIedYeHUs] M YIpPaBJIEHUs MPOBETPUBAHUEM,
ra30BbIM U TEIUIOBBIM PEKUMAMU IIAXT.

[IpakTnyeckoMy 3aHATHUIO NPEIUIECTBYET CAMOCTOSATEIbHAs padboTa, BO
BpeMsi KOTOPOWM CTYAEHThl HM3y4alOT MaTepuaibl JEKUHWWA, Yy4YeOHHKa U
JOTIOJIHATENIBHO PEKOMEHAYEMOW JINTEPATYPhl IO TEME MPAKTUYECKOTO 3aHATHS,
VACHSIOT (PU3MYECKHUE MOHATHUSA, 3aKOHBl W 3aBUCUMOCTH, METOAMKY PpPELIEHUs
3a/1ad.

O TeMe NMpaKTUYECKOTO 3aHATHs, NEPEYHE HAMMEHOBAHWM MCTOYHHMKOB U
o0beMe CaMOCTOSTENBHONU Pa0dOTHI JEKTOP JAOMOIHUTEIBHO COOOUIAET CTYAECHTAM
3a HEJEJNIO A0 MPOBEICHUS 3aHATHS.

B Havane npakTUYeCKOro 3aHATHS NPENOAABATENb IIYTEM YCTHOTO WU
IIACBMEHHOTO OIPOCa YCTAHABIMBAECT CTENEHb IOATOTOBICHHOCTH CTYIEHTOB,
BBISICHSIET TJI0OXO YCBOCHHBIE BOIPOCHI U MOSICHSIET UX.

[Tocne aToro popmynupyercs TemMa NPaKTUYECKOr0 3aHATHS U COJECPKAHKE
3a7a4, MOUIeKAIIMX PEIIEHUI0, aKIEHTUPYETCS BHUMAHUE CTYJIEHTOB Ha 3a/Jadax
MPOBEICHUS TMPAKTUUECKOrO 3aHATHSA, HA TOM, YTO CTYJICHTHI JOJKHBI 3HATh W
YMETB.

JInst akTMBHM3alMU Pa0OTHI, BHISABICHUS KauecTBa 3HAHUM U TOBBIIICHUS
YPOBHS CaMOCTOSITEJIBHOCTH B MPHUHATHM PEIICHUN KaXIOMY W3 CTYACHTOB
BBIJIAIOTCS MHAWBUYaJIbHbIC HMCXOJHBIE JAHHBIC I PEIIAEMOM 3aJa4yd U OHH
pELIAIOT 3a/1a4u CaMOCTOATENbHO. VICXOIHbIE TaHHbIE U HEOOXOJUMBIE YEPTEKHU K
3a/IaHUSIM BBIJIAIOTCSI KQXKIOMY CTYACHTY Ha OT/IEJIbHBIX JINCTKaX Oymaru.

C Uenbro BBISBICHHUS XapaKTEPHBIX TPYAHOCTEM Yy CTYIECHTOB NIpHU
BBIINIOJIHEHUU 3aJlaHUs OJIMH W3 HHUX pELIAeT CBOW BapUaHT 3aJa4u y JOCKH.
[IpenogaBarens npu 3TOM ONEPATHBHO MOSICHSAET CIa00 YCBOEHHBIE CTYACHTAMMU
BOIIPOCHI U OJTHOBPEMEHHO KOHTPOJHUPYET XOJ U MPABUIBHOCTH MPOMEKYTOUHBIX
pPEe3yJIbTATOB PELICHUS 3aJ]a41 KaXbIM CTYJICHTOM.

Bo BpeMs mNOpakTUYECKOrO 3aHATUS CTYJICHTHl TMOJIB3YKOTCA CBOUMU
KOHCIIEKTaMHM,  HOPMAaTMBHBIMH W  METOJAMYECKUMH  MaTepuajaMH  H
MHKPOKIbKYJIATOPAMH.

Pemenue 3a1a4 mpou3BOAUTCA B TETPAASIX IS NPAKTUYECKUX 3aHSITUM.



[IPAKTUYECKOE 3AHSTUE |
OIPEJEJEHUE CPEJJHUX ®AKTUYECKUX METAHOBBIJIEJIEHUI B
OUYMCTHYVYIO BBIPABOTKY, BBIEMOYHBI VUACTOK U
COCTABIJIAIOIINX
'A30BOI'O BAJIAHCA BBIEMOYHOI'O YYACTKA JENCTBVYIOIIEN
[IIAXTBI

HCJ’IB 1 3a1a49U IIPAKTHUYCCKOI'O 3aHATHA

[lenp DpPaKTUYECKOTO 3aHSITHUS — TMOBBIINIEHWE KA4YE€CTBA YCBOCHUS
CTyJICHTaMU TEOPETUYECKOro Marepuayia mo Teme «PacdueT MeTaHOOOMIBHOCTH
JEUCTBYIOIINX MIAXT» U MPUOOPETECHUE MPAKTUUECKUX HABBIKOB MO OMPEAEICHUIO
BEJIMYMHBI CPEIHUX (HAKTUUECKUX METAHOBBIJICICHUNW B OYKMCTHYIO BBIPAOOTKY,
BBIEMOYHBII y4acTOK M COCTABJISIOIIMX Ta30BOro OajlaHca BBIEMOYHOIO Y4yacTKa
JEUCTBYIOIIEH IIaXThl IO MaTepraniaM BO3AYIIHBIX U Ta30BbIX ChEMOK.

Ha npakTtrueckoM 3aHSITUH CTYJIEHTHI PEMIAIOT JABE 3aJaUu:

- pacyeT cpeaHux (PAKTUYECKUX METAHOBBIJCICHUNA B OYHCTHYIO
BBIPA0OTKY M BBIEMOYHBIN y4acTOK JACHCTBYIOIIEH MIaXThl MO JAHHBIM Ta30BBIX U
BO3JYIIHBIX CHEMOK;

- OMpEeNeNICHHE COCTABISAIONIMX Ta30BOro OajaHca BBIEMOYHOI'O Yy4YacTKa
JCUCTBYIOIIEH IIAXTHI.

Bo Bpems nomaimiHedl camMOCTOSITEIbHOM pabOThl CTYACHTHI JIOJKHBI
NPEIBAPUTEIHLHO HM3YyYUTh. MaTepHall JeKIud, ydeOHHK [2], «PyKoBOACTBO IO
MPOSKTUPOBAHUIO BEHTWISIIMM YTOJBHBIX MaxT» [2] MO TeMe MpaKTHYECKOTo
3aHATHS W «MHCTpyKIMIO 1O TPOBEPKE COCTaBa PYJHUYHOTO BO3AYyXa,
OMPENICNICHUIO Ta3000UJIBHOCTA U YCTAaHOBJICHUIO KATEropuid IIAXT MO METaHy»
[4]; ysicHUTD (hpm3HYeCKHii CMBICIT OCHOBHBIX 3aBHCHMOCTEH U TTOCIICI0BATEILHOCTD
pacyeTa COCTaBISIIOIIMX ra30BOro OaiaHca, CpeAHUX (PaAKTHUECKUX U OKUJIaeMbIX
METAHOBBIJIEJICHUI B OYUCTHYIO BBIPAOOTKY M BHIEMOYHBIN y4acCTOK JEHCTBYIOLIEH
IaXTHhI.

[Tpoa0mKUTENHHOCTH MPAKTHYECKOTO 3aHATHS — 2 Yaca.

[Ipn pemenun 3amad CTYACHTBI MCIOJIB3YIOT KOHCIEKT JIEKIHU 10
JTVCIHTIIMHE, HOPMaTUBHBIC IOKYMEHTHI [2,3,4].

B pe3ynbrare npoBeeHUs MPAKTUUECKOrO 3aHATHS CTYAEHTHI JOJKHBI:

- 3HaTh METOJAUKY ONPENECICHUS CPEIHUX PACXOJ0B ra3a B IIYHKTaX 3aMmepa
(haKTUYECKNX METAHOBBIICICHUI B OUUCTHYIO BBIPAOOTKY U BBIEMOUYHBIN y4acTOK
Y COCTABJIAIONINX ra30BOT0 0anaHCca BHIEMOYHOTO y4acTKa JEUCTBYIONIEH IIaXThi;

- YMETb OINPEAENATh BEJIMYUHBI CPEAHUX PACXOJIOB ra3a B IIyHKTax 3aMepa
(haKTUYECKNX METAHOBBIICICHUI B OUUCTHYIO BBIPAOOTKY U BBIEMOUYHBIN y4acTOK
Y COCTaBIISIIOIIUX Ta30BOr0 OajlaHca BHIEMOYHOTO y4acTKa JIEUCTBYIOMIEH IIaXThl C
WCIIOJIb30BAHUEM JIAHHBIX Ta30BbIX U BO3YIIHBIX CHEMOK.



DopmMyIUPOBKA 3aJ1aHUN U UCXOJIHBIC TAaHHBIE

3agaua | Paccuntarh cpenHue  (akTuueckue — aOCOJIOTHBIC
METAHOBBIJIEJICHUS] B OUYUCTHYIO BHIPAOOTKY U BHIEMOYHBIN y4acTOK JEHCTBYIOIIEH
IaXThl MO JAHHBIM Ta30BbIX M BO3AYIIHBIX CHEMOK, CBEIACHUU O MECSUYHBIX
Harpy3kax Ha JIaBy W 4Hclie JHEH paboThl BRIEMOYHOIO y4yacTKa MO JOObIYe 3a
MOCJEAHUE TPU Mecsla pabOThl MAXThl, TPUMEHHUTEIBHO K CXEME MPOBETPUBAHUS
BBIEMOYHOTO yyacTka tuna |-B-H-B-BT.

3agaya 2. OnpeaeiauTh COCTABISIONIME Ta30BOro OajaHca BBIEMOYHOIO
y4acTKa, UCTOJIb3Ysl TaHHBIE U Pe3yJIbTaThl pacueToB B 3a7aye |.

PaccmoTpuMm  mopsiiok  pelieHus  NEepBOM  3aJauyd,  IOCBSILEHHOU
OMPENIENICHUIO CPeIHNX (DAKTUUECKUX METAHOBBIJCICHUN B OUHCTHYIO BHIPAOOTKY
Y BBIEMOYHBIM Y4aCTOK JIEMCTBYIOIIEH MIAXTHI MO IAHHBIM Ta30BBIX M BO3YIIHBIX
ChEMOK 32 IOCJIETHUE TPU Mecsiia pabOThI IIAXTHI.

CHauana CTyA€HThI JOKHBI M3YYUTh MPEUIOKEHHYIO B 3amaue 1 cxemy
(Puc.1.1) mpoBeTpuBaHUs BEIEMOYHOTO y4yacTka Tuna |-B-H-B-BT 1 3ateM ysiCHUTH
napameTpbl, KOTOpbIE CIEAYET ONPEIEIUTh B 3a/1a4e.

Puc. Cxema nmpoBeTprBaHUS BBIEMOYHOTO yJacTKa

B nannoit 3aaue HE0OXOAUMO ONPEICIIUTD:

- CpemHee Mo MecslaM M 3a KBapTall (aKTHYeCKUE pacxoibl METaHa B
nocrynarorneM (MyHKT 1) ¥ UCXOASIIEM M3 OYHCTHOW BhIpaOOTKH (MyHKT 4) n
BBICMOYHOT'0 ydacTKa (IIYHKT 5) BO3yIIHOM ITOTOKE;

- cpenHue (akTHUECKHE aOCOIOTHBIC METAHOBBIJCICHUS B OYHCTHYIO
BBIPA0OTKY ¥ BBIEMOYHBIH YYaCTOK.

[Tocne 3TOro CTYACHTHI 3alMCHIBAIOT (OPMYITUPOBKY 3aJadyd B TETPaib,
3apUCOBBIBAIOT CXEMY IMPOBETPUBAHHS BBICMOYHOT'O YYacTKa W YKa3bIBAIOT Ha
cXeMe MYHKTHI 3aMepa KOHIICHTPAIMI METaHa ¥ PacXo0B BO3yXa.

[Topskok pemieHuss 3TOW 3aJayd MOACHUM Ha NOpUMEpPe OIHOIO W3
BApHAHTOB WCXOJHBIX JAaHHBIX MPUMCHHUTECILHO K CXEMe IPOBETPUBAHUS

BBIEMOYHOT0 yuyacTka tuna |-B-H-B-BT. Ucxomgubie nanHblie Kk 3agaue 1 mpuBeIeHBI
B Tadi. 1.1.



Tabauna 1.1 — Pe3ynbTarsl BO3AYIIHON M ra30BOl ChbEMKH

[TyHKTBI, B KOTOPBIX
IIPOU30IUIIUCH
3aMepsl pacxoja

Pe3ysbraThl 3aMepoB pacxona Bosayxa Qi (M3/MuH) v KOHIIEHTPAIMU METaHa, H3MEPEHHBIX

unTepdepomerpom Crj u Tenemerpueii Cti 3a Tpu Mecsiia

BO3/yXa u SIHBaph ¢beBpaiib Maprt
KOHIICHTPaLHH Qi, Crj, >Cri, Qi, Crj, 2Cri, Qi, Crj, ZCri,
MeTaHa M3/MuH % % M3/MuH % % M3/MuH % %
Nel- B Hauaie 881 0,0 - 846 0,0 - 850 0,0 -
OTKaTOYHOI'O 871 0,0 - 856 0,0 - 840 0,0 -
ITpeKa 861 0,0 - 868 0,0 - 830 0,0 -
Ne2 — nepen naBoii 570 - 560 - 550 -
560 - 1,4 550 - 1,3 540 - 1,5
550 - 540 - 530 -
Ne3 — ycrpe 400 - 320 - 385 -
TYNUKOBOW 4acTH 390 - 4,2 385 - 4,0 375 - 4.3
OTKATOYHOTI'O 385 - 375 - 370 -
ITpeKa
Nod — B 15M OT n1aBeI 570 - 560 - 550 -
Ha BEHTHJISIIHOHHOM 560 - 15,1 550 - 14,5 540 - 17,6
HITpEKe 550 - 540 - 530 -
Ne5- B 15M ot xoaka 881 - 846 - 850 -
Ha BEHTHWJISIIHOHHOM 871 - 25,2 856 - 23,7 840 - 27,2
HITpEKe 861 - 866 - 830 -

Yucio noka3aHuii JaTYMKOB TENCHH(POPMALIUH, IPUHATHIX B MyHKTax (4,5) B stHBape, (eBpalie, MapTe COOTBETCTBEHHO

cocrasuio 31,28,31.

[Ipy aBTOMATHYECKOM Te€JI€ KOHTPOJIE COIACPIKAHHMS MeTaHa CpeIHHN 3a
MecsI pacxoq MeTana i (M3/MuH) onpenensioT mo popmyie

|, =001
r]B

2.Q.

iCmi

, (1.1)
n

m

rie  Qgi- pacxon Bo3ayxa, M3/MuH;

N — YKCIIO 3aMEPOB Pacxoja BO3IyXa B MECHII;

Cm — cpemHsisi 3a CyTKM KOHIIGHTpAIMsi METaHa B BO3JyXe IO JaHHBIM
tenenHdopmaruu, %;

Nm — YUCIIO CPEAHMX 33 CYTKH 3HAUCHUH KOHIICHTPAIMii METaHa 10 JTaHHBIM
TenenH(popMaIuK B TCYCHHE MECSTIA.

[Tpu xKoHTpOJIE coAepKaHKsI METaHa MMEPESHOCHBIMH MTPHOOpaMU CPEIHHI 3a
MecsIl pacxoq MeTana |y j (M3/MuH) onpenensiercs mo Gpopmysie

Ng

Q. 2.C.

=001 . , (1.2)
Ny n

n




rne  Cy — cpemHss 3a CYTKM KOHIICHTpAIlUs MeTaHa IO JaHHBIM MEPEHOCHBIX
npudopos, %;

Ny — YHUCIIO CPEAHMX 3a CYTKH 3HAYCHUH KOHIICHTPAIIUH METaHa MO JaHHbBIM
MIEPEHOCHBIX MMPUOOPOB B TCUCHHUE MECSIIA.

Cpenuuii 3a KBapTaj roja pacxoj MeTaHa B MyHKTe 3amepa |, (M3/Mum)

OMpeNeIAoT o popmylie

Ly (1.3)

n

rae  Xlnj— cymma pacxoIoB MeTaHa Mo Pe3yabTaTaM PacyeToOB B KAKIOM MECSIIe
KBapTaya, M3/MuH;
N — 9UCIIO ONpe/IeICHUI BETMUUHBI |mj B TeUeHHE KBapTalia roja.
Pe3ynbraThl pacyeToB CpeTHEMECSYHBIX pPACXOJOB MeETaHa B ITYHKTax
3amepoB 1o popmyrnam (1.1) u (1.2) ¢ yuyeTtom maHHBIX TaOmuiel 1.1 mpuBeaeHBI
HUKE.
- 110 IAaHHBIM Ta30BO3/IYIIIHON ChEMKH B STHBApE
I, =0,0Mm%/MuH

I, = 0,0l@ L4 0,253 mM3/mMuH
3 31

I, = O,Ol&75 42 =0,531 M3/MuH
3 31

I, = 0,0l@ Bl 2,728 M3/muH
3 31

I =0,Olﬁ)’-E =7,080 m3/MuH
3 31

- IO JAHHBIM T'a30BO3/AYIIHON CheMKH B (peBpase
|, =0,0 M3/ MuH
|, = 0,0l@ L3 0,296 M3/MUH

3 28

l,= 0,0l@ 40 =0,548 M3/MuH
3 28

l, = 0,0l@ 15 2,848 mM3/MuH
3 28

I =0,01@3-E =7,923 M3/MuH
3 28

- TI0 JAHHBIM T'a30BO3/AYIIHON ChEMKHU B MapTe
|, =0,0 M3/ MuH

I, = 0,0l@ Lo 0,261 m3/mMuH
3 31

I, = 0,0l@ A3 _ 0,522 M3/ mMuH
3 31

l, = 0,0l@ 176 =3,066 M3/MUH
3 31



l =0,Olﬁ)-E =7,370 M3/MuH
3 31

CpenHue B TeueHHE KBapTasia rojia pacxoabiMeTana B nin 1-5 onpeaenum mno
dopmye (1.3)
|, =0,0 M3/ MuH

| 0253+ o,és6+ 0261 _ 0y v
|, 0531+ 0,5348+ 0522 _ 0 oy i8/nimms
|, 2728+ 2,248+ 3066, 001 wd/aaun
|, 7080+ 7,223+ 7370 . 4es v

Cpennee @QakThueckoe Ta30BbIJCICHUE B OYUCTHOM BbIpaOOTKE TMpuU
000C00JICHHOM IIPOBETPUBAHUU PACCUUTHIBAECTCS 1O hopMyJie

qu.(}; = I_otu}; - In.c - qu.n (14)

rae |, - CPEAHMIA pacXoA ra3a B BEHTHIALMOHHON BBIPAOOTKE HA PACCTOSHUU

15-20 m ot ouncTHOrO 32005, M3/MUH;
| - CpemHUU pacxo]l Tra3a B BBIpaOOTKE C MOJCBeXkaromeld crpyei (mpu

n.c

cXeMax IMPOBETPUBAHUS C MojacBexkeHrneM) B 15-20 M mepes; O4MCTHBIM 3a00eM,
M3/MUH;

|, - CpeIHHIH pacxoj rasa; IOCTYIAIONIEr0 B OYMCTHYIO BBIPAOOTKY CO
CBEXEH cTpyelt Bo3ayxa, M3/MuH;

I, =001Q,C, (1.5)

Q, - CpemHuWii pacxoJ BO3AyXa B BEHTUIALMOHHON BEIPAOOTKE Ha
pacctossaru 15-20 M oT ouncTHOrO 320081, M3/MUH;

C, - cpelHss KOHIEHTpaLUs ra3a, MOCTYIAIIEr0 Ha BHIEMOYHBIA Y4aCTOK
CO CBEXei cTpyeil Bo3ayxa, %.

IIpumeuanme. 31ech U gajee MOJI ra30M MOAPa3yMeBAETCs KaKk METaH, TaK U
YTJIEKUCIIBIN Tas.

Cpennee ¢akTH4YeCKOE Ta30BbIJIENIEHHE B BBIPAOOTKH BHIEMOYHOTO Y4YacTKa
onpenensercs no popmyJie

Iyq.(}; = Iyq.(f; - Iyq.n = Iyq.o (16)



rae I_yq_q,,- CpeoHUI pacxol Ta3a B HCXOASIUIEd W3 BBIEMOYHOI'O YYacTKa

BEHTWIALMOHHOW cTpye Ha paccrosHur 15-20 M or xoaka (yKJIoHa, KBepIiara),
M3/MUH;
I ., - CPeIHHH pacxoja rasa, MOCTYMAOMIEr0 Ha BBIEMOYHBIA Y94acTOK C

yu.n
MOJICBEXKAIOIICH CTpyeH Bo3ayxa, M3/MUH;
I, - CPEOHMI pacxoj rasa, MOCTYIAIONIEr0 Ha BBIEMOYHBIH y4YacTOK CO

yu.0
CBEXKEH cTpyel Bo3myxa, M3/MHH.
C yuerom, yro I,,=1,=00 wm%wmum, I,.=1,,=1,,=00 ™mmun (mer

yu.0 nc
BBIPAOOTKM C TIOACBeXaromed crpyeit Bosmyxa), |, =1,=2881 wm3/muH,
., =I5 =7,458 M%MuH, HOMyIHM

l,., = 2:881-0-0=2881 mM3/muH,
IM,—7458 0-0=7,458 M3/MuH.

PesynbTatel pemicHus nepBoil 3amaun: |, =00 m3/mun; I,=2881 m3/muH,

I, =7,458 M3/muw; 1,,, = 2881 m3/muH; 1, =7,458 M%/MuH.

MeToauKy U MOpsAI0K pelIeHus] BTOPOU 3a7auu MOSICHUM MPUMEHHTEIHHO K
MCXOJHBIM JaHHBIM M CXEM€ MPOBETPUBAHMS BHIEMOYHOTO y4yacTka tuma |-B-H-B-
BT, HCIIOJIb30BAHHBIM B 3a7aue 1.

B nanHO#M 3amadye HEOOXOAMMO ONPENEIUTh COCTABHBIE YAaCTH Ta30BOTO
OaslaHca BBIEMOYHOI'O y4acTKa!

cpeaHee abCOIOTHOE Ta30BbIACIICHUE B OTKATOYHBIN mTpek, |, (M3/MuH);

ow

cpeaHee aOCONIOTHOE Ta30BBIACICHUE B MPU3a00MHOE MPOCTPAHCTBO
OYKMCTHOM BeIpa®OTKH, |, (M3/MHUH);

cpeaHee aOCOIOTHOE Ta30BbIJCICHWE B BEHTWIAIMOHHBIN IITpeK |

(M3/muH).
JIns perieHus 3agadd 2 HKCIOJB3YeM pPe3YJIbTaThl PAcUETOB BEIMYUH

I,,1,,1;,1,ul,, TOMy4YeHHbIE TIPU PEUICHUH 3a7a4i 1, ¥ MCXOHbIEC TaHHBIE B TaOI.

1.1.
CpenHee aOCOJIOTHOE METAHOBBIICICHUE B OTKATOYHBIH (KOHBEWEPHBIN)
IITPEK OT €ro Havaja Jio JiaBsl |, (M3/MuH) onpenensieM mo Beipaxenuto (1.7)

oud = |_2 -1 (17)

|, =0257-0,0=0257 M3/ mMuH

CpenHee aOCONFOTHOE METAHOBBIJICIICHHE B TYITMKOBYIO YacTh OTKATOYHOTO
mrpeka |, (M3/MuH) onpenensieM 1o BeipaxxeHuio (1.8)

[,.=001Q,(C, -C,) (1.8)

10



rae  Q, - CpelHHil B TeYeHHE KBapTaja pacxoj] BO3AyXa B YCThE TYIHKOBOM
BeIpaboTku (1.3), M3/MuH; Q,= 392 m3muH; C, - cpeaHss B T€YEHHE KBapTaja
KOHIIEHTpAI[Msl METaHa B OTKATOYHOM (KOHBEHEpHOM) INTpeKe mepen jaBoi, %0;
C,= 0,047 %; C, - cpennsis B TeYeHHE KBapTala KOHICHTPAIUS METaHa B YCThE
TYIIUKOBOM BhIpaboTku, %; C,= 0,139 %.

., =001-392(0139-0,047)=0,361 M3/MuH
CpenHee B TeueHHE KBapTajia a0COJFOTHOE METAHOBBIICJICHUE B OTKATOYHBIN
(KOHBeWepHBI) MTpeK onpeaeaum 1o ¢popmye (1.9).

+1

(1.9)

ow = Ioml ow?2

| . =0,257+0,361=0,618 M3/MuH

CpenHee B TeueHHH KBapTana (hakTHIecKoe aOCOIFOTHOE METAaHOBBIICTICHNE
HEMOCPEICTBEHHO B MpH3ab0iHOE MPOCTPAHCTBO JaBbl |, (M3/MHH) ompenensem

o popmysie (1.10)

—1 (1.10)
I, =2881-0,618=2,263 M3/ MuH

CpemHee B TedeHHE KBapTaina aOCONIOTHOEC METAaHOBBIICICHUE B
BEHTHISAIMOHHBIN mTpek | (M3/MuH) onpenenum mo ¢popmyste (1.11)

= I - I(m.(f)

8w yu.p

(1.11)

I, =7,458—2,881=4577 m3/mMuH

Torma cymma COCTaBHBIX 4acTel ra3oBOro OajaHca BBIEMOYHOTO Y4yacTKa
JOJKHA OBITh paBHA CpeAHEMY a0COJIOTHOMY METAHOBBIJCIICHHIO B BBIPAOOTKHU
BBIEMOYHOTO y4acTKa

(1.12)

l,., =0,618+2,263+4,577=7,458 M%/Mun

[Tpu pacueTe MaKCUMAaJIBHO JTOMTYCTUMOM 110 Ta30BOMY (DaKTOpy Harpy3kH Ha
OUMCTHOM 3200 M pacxoda BO3AyXa [JIsi MPOBETPUBAHUS JIaBhl HEOOXOAMMO
IPUHUMATh K y4eTy BECh PacXOJ METaHa, HOCTYNAIOmMuid B naBy I, , (M3/MuH), Tak

KaK B JIaBY ITOCTYIIAET METAH TAK)Ke M U3 OTKATOYHOTO (KOHBEHEPHOI0) IITPEKA.
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Kak BHIIHO M3 MPUBEIEHHOTO pacyeTa, CyMMa COCTaBHBIX YacTEl ra30BOTO
OamaHca BBIEMOYHOTO YYacTKa paBHa (PAKTHIECKOMY CpeaHeMy aOCOIIOTHOMY
METaHOBBIJICTICHUIO B BRIPAOOTKH BRIEMOYHOTO y4acTKa.

Cpennee aOcontoTHOE (DAaKTUYECKOE METAHOBBIICIEHUE B OUYUCTHYIO
BBIPAOOTKY C YYETOM METAHOBBIICICHUS B OTKATOYHBIN IMTpeK coctaBut 2,881
M3/MHH ¥ €ro HEOOXOIMMO YYHMTHIBAThH IPU PacyeTe pacxoja IS MPOBETPUBAHMS
OUYHUCTHOU BBIPAOOTKH.

[TPAKTUYECKOE 3AHATHE 2
PACUYET OXUJAEMbIX CPEJHUX ABCOJIIOTHBIX

METAHOBBIJIEJIEHUIA
B ITPOEKTHUPYEMBIE OYNCTHVYIO BBIPAGOTKY 1 BLIEMOYHbLIN
YYACTOK
Ilenp mpakTUYECKOrO0 3aHATUS — IOBBIIICHUWE KAayeCTBA YCBOCHUSA

CTYAEHTAMU TEOPETHYECKOr0 Marepuasa no TeMe «Pacder 0XuaaeMbIX
METAHOBBIJIEICHU B MPOEKTUPYEMBIE OYUCTHYIO BBIPAOOTKY M BBIEMOYHBIN
y4aCTOK JCHCTBYIOIICH U MPEKTUPYEMOM IIaXThl U MPUOOPETCHUE MPAKTHIECKUX
HABBIKOB 10 OMPEJECICHUIO 0XKUIaE€MOTO METAHOBBIJICIICHHS B JIABY U BBIEMOYHBIN
y4acTOK. CTyAEHTBHI NPU NOATOTOBKE K 3aHATHUIO JIOJKHBI M3YyUYHWTh MaTepHall
JIEKIWH MO TEME MPAKTUYECKOTO 3aHSTHUS, YSICHUTh METOJUKY PACUETOB.

B pe3ynbprare npoBeaeHHs MPAKTUUECKOTO 3aHATUS CTYICHTBI TOJIKHBI

- 3HAaTh METOJMKY pacuera OXHUJAeMbIX METAHOBBLACICHUN B
MPOEKTUPYEMBIE OUYHUCTHYIO BBIPAOOTKY M BBIEMOYHBIN y4acTOK JEUCTBYIOUIEH U
MPOEKTUPYEMOM [IAXTHI;

- YMETh ONPEAEHATHh OXUJAAEMbI€ METAHOBBIICICHUS B MPOCKTUPYEMBIE
OUYHUCTHYIO BBIPAOOTKY M BBIEMOUYHBIH Y4aCTOK JEHCTBYIOIIEH M MPOECKTUPYEMOil
IaXTHI.

2.1 Pacuer O KHAACMOI'0 CPEIHET 0 a0CoOJIIOTHOI O METAaHOBBIACJICHHUA B
MPOCKTUPYEMBIC OYUCTHYIO BLIpﬁﬁOTKy U BbIeMOYHbIH Y9acCToOK IIpH
HaJINYUMH TAaHHBIX ra30303nymn0171 Cb€MKH B YCJIOBHUAX I[eﬁCTBymIHeﬁ
IIaxThlI.
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HMcxogHbele paHHBIE IS pacducra OXHMAACMOro CpcaHcro a0COJIIOTHOTO

METAHOBBIICJICHUSI B MPOCKTHPYEMbIE OYMCTHYIO BBIpaObOTKY I, (M3/MHH) W

ou.p

BBIEMOYHBIH y4acToK I, ,(M3/MHH);

- cpenHee (¢akTHYecKoe a0CONIOTHOE METAaHOBBIJCICHUE B JIaBy-aHAJIOT
neicTByromen maxrtel I, =681 M3/MuH,

- cpenHee (akTHYeCKOe aOCOMIOTHOE METAHOBBIJICIICHHE B BBIEMOYHBIM
y4aCTOK-aHaJIOT AeHCTBYOMIeH axThl |, , =681 M3/MuH;

- JuiiHa JaBbl-aHanora |, =180m,
=180m ;

- Harpy3ka Ha JiaBy-aHajior (Ha MEepBOM 3Ta)ke MIAXTHOTrO mojisi) A=765
T/CyT;

- Harpy3ka Ha IMPOEKTUPYEMYIO JIaBy (Ha MPEANOCIIeIHEM dTaKe MIAXTHOTO
nons) A,=918 1/cyT;

- MPUPOJIHASI METAHOHOCHOCTH pa3padaThIBa€MOro YroJbHOTO IuiacTa Ha
riyOuHE BBIEMOYHOT'O ydacTKa-aHaiora X = 14,77 m3/T ¢.6.M.;

- IPUPOJHASE METAHOHOCHOCTh pa3padbaThiBAEMOT0 YTOJIBHOIO MIacTa Ha

rIyOuHE MPOCKTUPYEMOTO0 BBIEMOYHOTO ydYacTka (IPEINmOCHeTHUA dTax

IMAXTHOTO OJIA) X ,=17,04 M3/T c.0.M.;

- BBIXOJ JIeTy4ux BemecTB V™, %; V™ =25%;

- 1OJIS METaHOBBIJCTICHUS u3 pa3pabaThIBaEMOTO miacrta B
METaHOOOMILHOCTH BEIEMOYHOTO yJacTKa-aHayora k;=0,43;

- JI0Ji1 METAaHOBBIACICHUS U3 BBIPA0OTAHHOTO TMPOCTPAHCTBA B
METaHOOOMILHOCTH BEIEMOYHOTO ydacTKa-aHayora k;=0,57;

- cHCcTeMa pa3pabOTKH, MPUHATASA HAa BBIECMOYHOM Yy4YacTKE-aHAJIOIe —
cT0JIOOBasI CO cxeMol npoBeTpuBaHusi 1-M-H-B-BT;

- cucTtemMa pa3pabOTKH ISl MPOSKTUPYEMOTO0 BBIEMOYHOTO YyYacTKa —
cToyiboBasi co cxeMoi mnpoBeTpuBaHus 1-M-H-B-BT; B y4ueOHBIX UEsAX
OymeT TpeaycMOTpeHa 3aMeHa Ha KOMOWHHPOBAHHYIO  CHCTEMY
pa3paboTKH co cxemoii mpoBeTpuBanus 3-B-H-H-11T;

- Jerazanus HCTOYHHKOB METAHOBBIJICCHUS Ha BBIEMOYHOM YydYacTKe-
aHaJjiore He MPUMEHSIETCS,

-OXpaHa  BCHTWIAIIMOHHOM  y4aCTKOBOM  BBIPAOOTKHM TIPH  CXEME
npoBerpuBanus 3-B-H-u-nt (koMOuMHUpOBaHHas cHCTEMa pa3paObOTKH)
OCYIIECTBIISIETCS KOCTPAMH.

Hwxe mocnenoBaTenbHO H3JIOKEH MOPSJI0K pacdeTa CPeIHUX OXKUIAEMBIX
a0COJIFOTHBIX METAHOBBIICIICHHH B IIPOCKTHPYEMBIC OYHMCTHYIO BBIPAOOTKY M
BBIEMOYHBIN y4aCTOK JECUCTBYIOIICH IIAXThI.

PacdeT BBINONIHEH MO METOAWKE, M3JI0KEHHOM B HOPMATHBHOM JOKYMEHTE
[2] n «MeTonuueckux ykazanusx...» [7,8,9].

OxunaeMoe cpenHee aOCONIOTHOE METAHOBBIICICHHE B IMPOEKTHUPYEMYIO
OYMCTHYIO BBIPaOOTKY 1, (M3/MMH) W BbIeMOYHBIH YyuacTok I, (M3/MuH)

- JUIMHA TUIAHUPYEMOU JIaBbl |

ou.p

oNIpCACIAIOTCA COOTBETCTBCHHO 110 BhIPAXKCHUAM
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I(m 0,4 y 0,6
qu.p = I ou.gp (I_pj (fj ’ Kz.p ’ Kc.p ’ (2 1)

I 0,4 y 0,6
Iyq.p = Iyq.(i) {%j (fj ’ Kz.p ’ Kc.p; (22)

o4

rae  Krp — KOOQQHULUUEHT, YIUTHIBAIOMINI BIUSAHUE U3MEHEHUS METaHOHOCHOCTH
miacTa ¢ rayOMHON Ha METaHOBBIIEIECHHWE W3 pa3pabaThIBAEMOro IIIACTA; IMPHU
BEJICHUU TOPHBIX paboT Ha rinyomHax mo 300 M  HmKe BEpxXHEH TpaHUIIBI
METAaHOBOU 30HBI KO3()(DUIMEHT K; , IPUHUMAETCS] pPaBHBIM €IUHULE IIPU PA3HOCTH
riryouH pa3pabotku 10 20 M, a ipu OoJbIeH pa3sHOCTH TIIYOWH OMPEACIIIeTCS 10
dopmyie (2.3); npu Beaenuu paboT Ha riyomHax Oosiee 300 M HUXKE BepxHEH
IpaHUIbl METAHOBOU 30HBI K, =1 1u pazHocTH riryOuH pa3pabotku 1o 50 M, a npu
OombIIel pa3HOCTH KOOPIUHAT K., OTpeaessiercs no gpopmyine (2.3)

o oo "o (2.3)

2.
Pox —x

Iie Xor — OCTaTOYHas METAaHOHOCHOCTHh yris, M3/T c.0.M.; ompenensercs o
pekoMeHanuaM [2] B 3aBUCHMOCTH OT BBIXO/a JeTydux BeriectB V ' (%);

Kep — KOO((OUIMEHT yYUTHIBAIONIMM HM3MEHEHUE CHCTEMBI pa3pabOTKH H
CHI0CO00B CHUYKCHHSI METaHOOOMIIBHOCTH Ha TIPOCKTHPYEMOM BHIEMOYHOM yJacTKe
10 CPAaBHCHHIO C BBIEMOYHOM YYaCTKOM-aHAJIOTOM; €CJIH CHCTeMa Pa3padOTKH U
CHOCO0 CHW)KCHHS METaHOOOWJIBHOCTH Ha MPOCKTUPYEMOM BBIEMOUYHOM YYacTKe
TaKHMe XK€ KaK M Ha ydacTKe-aHaiore (MEepBBIil BapHaHT pacuera), TO K.p=1; mid
ApYTUX YCIOBUI BenWMUMHA KO3()(UIMEHTA K., ONPEAENACTCA MO BBIPAKECHHUAM
[6,11]

- IIpH pacyete |,,, WK UCIOIb30BaHUM B popMyIax napamerpa I,

o

Kn.v.p (1 - Kd.n.v.p ) (1 - Kd.cn.p )
Ky + KoK prp

= K (1_Ko.m) (1_K0.cn) : (2.4)

c.p
Kl +KBHK2

- IpH pacyeTe |, WM UCNOJIb30BAHUU B dbopmynax napamerpa | i
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Kunp (1 ~Konwp ) . (1_ Koenp ) . (25)

TI€  Kpyg, Kpyp — KOO(QQHUIKMEHT, yYUTHIBAIOIINN BIUSHUE CUCTEMBI Pa3pabOTKU Ha
METAaHOBBIJICJICHE 13 pa3padaThIBAEMOTIO IJIaCTa COOTBETCTBEHHO HA BHIEMOYHOM
y4acTKE-aHAJIOTE W MPOEKTUPYEMOM y4YacTKe, JOJ.€l.; OMNpeAeNsieTCs Mo
pexomenaanusam [2,8];

Kumi, Kpmnp — KOYQOUIMEHT JerasalMyd pa3padaTbIBAEMOro ILIACTA
COOTBETCTBEHHO JIJISi YCIOBUIN BBIEMOYHOTO YYaCTKa-aHAJIOTa U MPOEKTUPYEMOTO
ydacTKa; oOmpeaeisieTcss 1Mo pekoMeHmamusm [5,8]; ecim  nmerasamus  He
MPUMEHSICTCS, TO Ky 1, =0;

Kpn, Kenp — KOI(D(QUIMEHT, YYMTBHIBAIOUIMN MOCTYIJIEHUE METaHa U3
BBIPAOOTAHHOIO  MPOCTPAHCTBA B  MNpH3a0OMHOE  IPOCTPAHCTBO  JIABHI
COOTBETCTBEHHO JIJISl YCIOBUI BBIEMOYHOTO YYaCTKa-aHAJIOTA U MPOEKTUPYEMOTO
YUYaCTKa; ONpPEaeyseTCs ¢ YIeTOM peKoMeHaanui [2,7,8] mpuMeHuTeIbHO K cXeMe
1-M-H-B-BT (cTO;mboBass cucrema  pa3pabOTKH) Kyn=Ksnp=l; €CIM Ha
MIPOCKTUPYEMOM BBIEMOYHOM YYacTKe OyJeT NIpuMEHCHa KOMOWHHpPOBAaHHAS
cuctemMa pa3paboTKh cO cXemol mpoBeTpuBaHus Tumna 3-B-H-vH-nTt m oxpanoii
BCHTHIISIIIMOHHON  y4acTKOBON  BBIPAOOTKHM CO  CTOPOHBI  BBEIPAOOTAHHOTO
IPOCTPAHCTBA KOCTPaMH, OYTOKOCTpaMH, KyCTaMH, TO Kg 5 p=0;

Kncn Kpomp — KOO(Q@MHULUUEHT Jera3alliy MIaCTOB-CIyTHUKOB U BMEILAIOIIUX
MOPOJT COOTBETCTBEHHO JUIA YCJIOBHM BBIEMOYHOI'O ydacTKa-aHajora u
IPOEKTHPYEMOTO y4acTKa, IOJL.E/I.; ONPEACIISICTCS Mo peKkoMeHaanusaM [5,8].

BenuurHa ocTaTOYHONH METAHOHOCHOCTH YIUIA X, (M3/T ¢.0.M.) IpU BBIXOJE
aetyuux BemiectB V* =25% u oObeMHOM BBIXOJE JIeTydux BemiectB V™ > 165
M/t ¢.0.m. cornacHo [2,7,8] paBua 2,675 M3/T ¢.6.M.

Torna

_ 17,04-2,675

Bt R
K0 14772675

3Ha4yeHns1 KO3(QPHUIHUEHTOB Kyy U Ky p IPEIMEHUTEIBHO K CTOJIOOBOM CHCTEME
pa3pabOTKH €O CXEMOW TMpOBETpUBAHUSA BbIEMOYHOTo Yyuactka 1-M-H-B-BT
OIIpeiesIuM 110 BhipaxxeHusM (2.6) u (2.7) [2,6]

P Mt (2_6)
Ky, = 2.7)
rae b, ,— mupuHaA YCIOBHOTO MOsCa Ta30BOT0 JPSHUPOBAHHUS I1JIACTa, M;

onpeaensieTcs mo pekoMmenaanusam [2,7,8]
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Torma mpu V*' =25% b, ,=18 M,

K 2180—2-18:0’8; K 2180—2-18:0’8;
" 180 e 180

[lpuMeHHUTENBHO K CTOJOOBOM cHCTeMe pa3pabOTKH W OTCYTCTBHH
Jera3alid MCTOYHHKOB METaHOBBIACNeHUs (pa3pabaTbiBacMblii ILIACT, IUIACTHI-
CITyTHUKY ¥ BMEINAIONIME MOPOJBI) 3HaYeHHE KO3(HIMEHTa Ky, ONPEACIUM II0
BBIpaKeHHUIO (2.5)

K, =0,43.M+0,57.1.(1;0) =1
g 08-(1-0) (1-0)

Torza IpUMEHHUTEINBHO K cXeMe nposerpusanus 1-M-H-s-Br I, u 1,

OIPEJIeIUM COOTBETCTBEHHO 10 dopmyiiam (2.1), (2.2)

0,4 0,6

l,., =6,81-% % -1,188-1=9,02 M3/MHuH;
0,4 0,6

., =6,81-% % -1,188-1=9,02 m3/muH;

[IpousBens  aHajnOrMyHBIE  pacyeTbl  NPUMEHHUTEIBHO K  CXEME
MPOBETPUBAHMS BBIEMOYHOTO ydacTka Tuma 3-B-H-H-T ¢ ydeTrom 3HadyeHUS
napamerpa  Kgnp=0 (oxpaHa  BEHTWISLMOHHOW  YYaCTKOBOH  BBIPaOOTKH
OCYIIECTBISAETCS KOCTPaMH) TOJYYUM CICAYIONIHMEe 3HAYCHHUS IMapaMeTpoB Keps

I,,,, |, COOTBETCTBEHHO IO BeIpaxkeHusM (2.4), (2.5), (2.1) u (2.2).

ou.p yu.p

Jlns  pacuera mapamerpa, |, , OIpedenuM Mo BeIpaxkeHuo (2.4)

K03hPUIUEHT «,

0,43-0,8-(1—0)+0’57_0’0_ 1-0)
__078-(1-0) -0 _o43
“r 0,43+1-0,57 ’

Hns pacuera mapamerpa, |, , ompeaenum KoddpduuueHnt x,, mo dopmyie

yu.p

(2.5)

K, :0,43.%1_0)

08-(1-0)

+o,57-(1;0) =10

(1-0)
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Torma s3mayenws mapamerpoB I, ¥ |, TPUMEHUTEIBHO K CXEME

MPOBETPUBAHMS BBIEMOUYHOTO ydacTka 3-B-H-H-nT paccumtaem mo dopmynam
(2.1) u (2.3)

0,4 0,6
i 180)  (765)

—

0,4 0,6
. :6,81-@ @ .1188-1,0=9,02 M3/MuH;
r (180)  (765)

Kak BumHO 13 pacdera, nmpu cxeme nposeTpuBanus 3-B-H-H-mit, oxxugaemoe
cpeaHee abCOMIOTHOE METAHOBBIJEIECHUE B OUYHUCTHYIO BBIPAOOTKY MOUYTH B TPHU
pasa MeHbIIIE YeM Ipu cxeme npoBeTpuBanus 1-M-H-B-BT.

2.2 HpOI‘HOS O KHJIAEMOI'0 OTHOCUTCJIBHOI'O a0CoOJIIOTHOI'O
METAHOBBIACJICHNA B IPOCKTUPYEMBIC OYUCTHYIO BLIpﬂﬁOTKy U BbIeMOYHbI
Y4acCToOK Imo l'[pPIpOIlHOﬁ METAHOHOCHOCTH paspaﬁaTmBaeMoro nJjaacra u
IIACTOB-CIYTHHUKOB.

DTOT METOJ IPUMEHSIETCS:
- ©CIM M3BECTHBHI JI0JM METAHOBBIJCICHUSI W3 pa3padaThiBa€MOro IUlacTa u
BBIPAOOTAHHOTO MPOCTPAHCTBA B METAaHOOOWJIBLHOCTHM BBIEMOYHOI'O Yy4yacTKa
JNEUCTBYIONICH IIaxThl, TO II€JIECOO0Pa3HO IPOM3BECTH pacueT aOCOMIOTHOU H
OTHOCHUTEJIbHOM METaHOOOUJIbHOCTU MPOEKTHUPYEMbIX OYUCTHOM BBIPAOOTKH U
BBIEMOYHOIO  y4acTKa MNpPpH  HU3BECTHOM  MPUPOAHOM  METAHOHOCHOCTH
pa3pabaTbiBaeMOro Iuiacta, mnoApadaThiBa€MbIX, HaJapadaThIBAEMbIX ILJIACTOB-
CIIyTHUKOB M BMEIIAIOIINX MTOPO/I;
- NpPU TPOEKTUPOBAHUU HOBBIX IIAXT WU IUJIAHUPOBAHUU OTPAOOTKA HOBOIO
YTOJIBHOTO IUIACTA B YCIOBUAX AEHCTBYIONIEH IAXTHI.

Jlnst  mporHo3a OTHOCUTENBHOW W aOCOJMIOTHOM  METaHOOOMJIBHOCTHU
TUTAHUPYEMBIX OYHCTHOW BBIPAOOTKM W BBIEMOYHOTO YYacTKa IO TMPUPOTHOMN
METAaHOHOCHOCTHU YTOJBHOTO IUIACTa JIOMOJIHUTEIBHO K OTJEIBHBIM HCXOJHBIM
JTAHHBIM. TIPUHATHIM B 11.2.1, mpuMeM clieAyronre UCXOTHbIEC TaHHbIC !

- BBIHUMaeMasl 1oJjie3Hasi MOIITHOCTh YTOJIBHBIX Mavek miacta M;=1,0m;

- TIyOMHA TOPHBIX padOT HA MEPBOM dTaKe YKIOHHOTO 1oy H;=631,2Mm;

- TIiyOMHa TOpHBIX pabOT HA MPEANOCIEAHEM H3TaXKe YKIOHHOTO MOJs

H,=787,5m;

- IPUPOIHAS BIAXHOCTH yriist W=2%;

- IPUPOIHAS 30JIbHOCTD yriisa A,=10%;

- CKOPOCTb TPAHCIIOPTUPOBKHU yIJisl B 1aBe Vi ,=1m/c;

- ITMHA CKpeOKOBOT0o KOHBelepa Ha mTpeka | ¢ =200mM;
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- CKOPOCTh TPAHCIIOPTHPOBKH YTJISI CKPEOOBBIM INITPEKOBBIM KOHBEHEPOM

Vin.aex=1M/c;

- 0o0mas nuuHA JICHTOYHBIX KOHBEMEpOB HA YYaCTKOBOM KOHBEHEPHOM

mrpeke |,,=1800M;

- CKOpPOCTh TPaHCIOPTUPOBKH VYIS JICHTOYHBIM KOHBEHepoM Ha

KoHBelepHOM mTpeke Vi, ;=1,9M/c;

- BBICMKA YTJIS B JIaBE — JIBYXCTOPOHHSIS;

- crtoco0 TMpaBJICHUS KPOBJICH — MTOJTHOE OOPYIIIECHUE;

- BBIHIMAaeMasi MOIIHOCTb IUIACTa C HOPOJIHBIMU MPOCIOUKAMH My p=1,1M;

- YTOJI TTaJICHUs T1acTa o, =10 rpagycos;

- B KpOBJIE pa3pabaThiBa€MOro IUIaCTa HA PACCTOSHUHM [0 HOPMAJH

M =40M 3asteraet miacT-CIyTHHUK MOIIHOCTBIO M, ,=0,3M U mpupoaHOit

METAaHOHOCHOCTBIO Xy =15 M3/T;

- TIybHMHA 3aJICTaHUS BEpXHEH rpaHuIsl MeTanoBoi 3006 Hy=100wMm;

- Harpy3ka Ha JaBy B II€PBOM JTaxke IIAXTHOro mois A,=765 T/cyrT,

IpeANocIeJHEM dTaxe maxTHoro noist A,=918 1/cyT;

- INTMHA OYUCTHOM BBIPAOOTKH, M; | ,e=180Mm;

- BBIXOJ JIETy4HX BemlecTs, %; V' =25%;

- NpUpOAHAs METAHOHOCHOCTh YrOJBHOTO IUIacTa Ha  TIIyOWHE

IPOEKTUPYEMOTO BBIEMOYHOT'O yuacTKa Xy,=17,04 M3/t ¢.6.M.;

- €CTEeCTBEHHAs TEMIIEpaTypa FOPHBIX MOPOJA Ha TIyOWHE MPOSKTUPYEMOTO

BBIEMOYHOT0 y4acTka 1,=31,5 °C.

Hwke mocrenoBaTelbHO M3JI0KEHA METOJHMKA W PE3yJIbTaThl ONPEACICHUS
OTHOCHTEIBHBIX METAaHOBBIZCIICHUN W3 Pa3padaThIBAEMOT0 YTOJIBHOTO IIAcTa Oy
(M%T) CMEXHBIX MIACTOB-CIYTHUKOB (¢ (M3/T), BMEIIAIOMMX IOPOA o (M3/T)
OTHOCUTEIBHONH METaHOOOMIBHOCTH BBIEMOYHOT'O Y4acTKa Oy, (M3/T) M O4MCTHOM
BBIPAOOTKH oy (M3/T) IPH U3BECTHON NPUPOTHON METAHOHOCHOCTH TUTACTOB.

PacdyeT OTHOCHTEIIBHOTO METAaHOBBIACICHUS W3 pa3padaThIBAEMOro IUIACTa
MIPOU3BOJIUTCS B CIICTYIONIEM TIOPSIKE.

CHavajia pacCYUTBHIBAIOTCSA JIOTIOJHUTEIBHBIC HMCXOJHBIC JIAHHBIC JIS
OTIPEACICHUS BEIMIUHBI ;.

[MpupoaHyI0O METaHOHOCHOCTH pa3padaThiBaEMOro IUIacTa Ha TIIYOWHE
npoekTupyeMoro ydactka X(M3/T) onpeaenum mo Gopmysie

x=0,01 x,(100-W-A,) (2.8)
x=0,01:17,04 (100-2-10) = 15 m%/1
[IupuHy yCIIOBHOrO Iosica Ta30BOro JpeHWpoBaHus Iutacta b, (M). Ilo
pekomenaamuam [2,8] npu Beixose seTyunx BemecTs V@ =25%, b, ,=18m.
Bennunny ko3¢ uimenTta, y4uThIBaIOIEro0 BIUSIHUE CUCTEMBI pa3pabOTKu

Ha MCTAHOBBIICICHHEC W3 pa3padaThiBAEMOr0 IUIACTA Ky OMNPEICTHM U
CTOJIOOBOM CUCTEMBI Pa3pabOTKH 1O BhIpaKeHHIO (2.7)
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180-2.18

K, 08
“ 180

CKOpOCTh TOJBHTaHUS OYUCTHOTO 32005 V,y (M/CYT) pacCUUTHIBACTCS IO
dbopmyie

A
Vo= (2.9)
qu ’ me ’ py

918

V, =———————=378M/cC
* 180-10-1,35 t

3HaueHWe ToKa3aTesis N, YYUTHIBAIOIIETO BIUSHUE CKOPOCTH IOJIBHTaHMS
OYUCTHOTO 3200 V., (M/CyT), TyOuHBI pa3paboTku H(M) W BbIXOHa JIETY4HX
BemectB V™ (%) Ha ra3oBblZelCHHE M3 IUIACTa, OMPEACIAM JUIS YCIOBHIMA
Jlonbacca o BeIPaKEHUIO

n=aV, exp(— 0,001H +hV ) (2.10)

rae a1, b1 — KO3 PUIMEHTBHI, 3HAYCHHE KOTOPBIX I yciaoBuil JloHOacca mpu
vV ®=25%, a;=0,152, b,=0,051.

n =0152-3,78-exp(— 0,001 787,5+0,051- 25) = 0,9355

Paccuntaem BenMMYWHY OTHOCHTEIHLHOTO METAHOBBIJACICHHS W3 OYHCTHOTO
320041

q,, =085-x- K, -exp(-n) (2.11)
q,, =0,85-15-0,8-exp(—9355) = 4,0 M3/T

OmnpenenuM MpoI0JIKUTEILHOCTh TPAHCTIOPTHPOBKU OTOUTOTO YIUIS B JIaBe
T, (Mun)

T, =—2= 2.12
T, _ 180 =3MHH
© 601

Paccuutaem CYMMApHYIO INPOAOJLKUTCIbHOCTh TPAHCIIOPTUPOBKU oTOUTOrO
YIJId B KOHBeﬁepHOM IOTPEKE BBICMOYHOI'0 Y4aCTKa 10 BBIPAKCHHUIO
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r,=% - (1.13)

< 60-V,

rae N — YUCIIO YYACTKOB JIMHOM |, C pa3IMuHON CKOPOCTHIO TPAHCIIOPTUPOBKHU
yrast; ipuHUMaeM Ny=2, | =1 =200M, 1o= 1,,=1800mMm;

Vi — CKOpPOCTh TpPAaHCIOPTUPOBKH YIS I-M BHIOM TpPaHCIOPTa, M/C;
Via=1IM/c; Vi=1,5M/c.

r = 200 +& = 23,33mun
60-1 60-15

Ompenenum BennuuHy KO3(GQHUIUCHTOB Kyy U Ky, YIUTHIBAIOMINI CTEICHD
JieTa3ali OTOMTOTO OT MacCHBa yIJisi COOTBETCTBEHHO B OUMCTHOW BBHIPAOOTKE Ha
KoHBelepe (K;y) M Ha KOHBeHepe B BHIPAOOTKE BBIEMOYHOIO YYacTKa (Kiy)
COOTBETCTBEHHO 10 (hopMynam

Kk =a-Tp, (2.14)
kp=a-T; —a-Ty, (2.15)

Ky, =0,051-3°™ = 01112
ks, =0118-2333°% —0,051-3°™ = 01481

PaccunTtaem OTHOCHTEIbHOE METAaHOBBIICICHHE U3 OTOUTOrO YIist (, (M3/T)
10 BBIPAXKEHUIO

qo.y= qo.y + q 0.y, (216)

rae Ooy, 0 oy — OTHOCHUTEIIBHOC METAHOBBIIEICHUE W3 OTOMTOrO YIJIAd
COOTBETCTBEHHO B JlaBE U KOHBEHEPHOM INTpEKe, M3/T;

q,, =x-x,,[1-085-exp(—n)]- (b2 Ky, Dy KT}) (2.17)
q,, =x-x,[1-085-exp(-n)]-b, -x;, (2.18)
rne b, by — KO3pOUIMEHTH], YYUTHIBAIONIUE JIOJIO OTOUTOrO YT,

COOTBETCTBEHHO HAXOJSINEroCs Ha KOHBEWEpPE M OCTaBISIEMOrO Ha IIOYBE B JIaBE,
noiu en.; 3Hauenus b,=0,6, a b3=0,4 npu omHOCTOpPOHHEH CcXeMe BBIEMKH YTJIS,
b,=1, a b3=0 npu IBYXCTOpPOHHEH BHIEMKE YIS B JIaBE.

Tak kKaKk HAMH 1O UCXOIHBIM JAaHHBIM IMPHUMEHEHA IBYXCTOPOHHSS BBIEMKa
yIJjIs B JIaBe KoMOaitHoM, To by=1, b3=0.

Torga
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q,, =15-08[1-0,85-exp(-0,9355)|- 01112 = 0,889 M3/;
q,, =15-0,8[1- 0,85 exp(—0,9355)|- 0,1481=1184 m3/T;
q,, =0,889+1184=2,073 M%/T;

OmnpenenuM 0CTaTOYHYI0 METAHOHOCHOCTD YTJIS X, (M3/T) 1O BBIpaKCHHUIO
X, =0,01-x . -(100-W —A,), (2.19)

Iie Xor — OCTAaTOYHAs METAHOHOCHOCTh yrisi, M3/T ¢.0.M.; MpHHHMaeMas IO
pexkomernparusamu  [2,8] x,,=2,675 M3T c.0.M. mpu BBIXOJAE JICTYYHX BEIIECTB
v % =2500;

W — mpupopgnHas BiaxaocTs yris. %; W=2%);

A, — mpupoHas 30aH0CTh yriis, %; A,=10%.

x, =0,01-2,675-(100-2-10) = 2,534 m3/1

PaccuntaeM OTHOCHTETHLHOEC METAHOBBIICICHUE W3 pa3pabdaThIBAEMOTO
iacta Jg,(M3/1) mo popmyie

qn,v :qon +qo.y _Kan .(‘x—xo)’ (220)

A€ Koy — KO3(QQUIMEHT, YYUTHIBAIOIIUI METAaHOBBIACICHUE
W3 DKCIUIYaTalMOHHBIX MOTEPH YIJIA B NpeEaesiaX BBIEMOYHOI'O y4acTKa, JOJ.EI.;
INpUHAMaeM K,;=0, Tak Kkak /Ui OXpaHbl BCHTHIIAIIMOHHOW BBHIPAOOTKH HE
HCTIOJIB3YETCS LUEJIMKH, a IUIACT BBIHUMAETCS IMOJIHOCTBIO.

Torna

q,, =4,0+2,073=6,073 Mm%/

Pacyer OTHOCUTENBHO METAHOBBIAECIECHHS U3 CMEKHBIX IIACTOB-CITyTHUKOB
BBITOJIHAETCS B CIACAYIOIIEM MTOPSIKE.

CHagama ompezmenseM paccTosHHe My(M) 1O HOpMamH  MEXIy
pa3palaTbiBa€MbIM U COJMXKEHHBIM IJIaCTaM, MPU KOTOPOM METAHOBBIJICJICHUE U3
MOCJICTHETO MPAKTUICCKU PaBHO HYJIIO (BBICOTY 30HBI 1TOIPA00TKH BHIIICICKAIICH
TOJIIIH ITOPOJI pa3padaThIBACMbIM ILIACTOM).

Bennunny M,, paccuuTsiBaeM 1o Gpopmyiie

M, =131, -k, -k '\ My, -(coswm +0,05«, ) (2.21)

IIe  Kyx — KOOQOUIMEHT, YYUTHIBAOIUHI BIUSHUE ClI0cO0a yIIPaBICHHS

21



KPOBJICH; MPUHUMAETCS MPHU TTOJTHOM oOpytiennn — 1,0;
K; — KO3 PUIIMEHT, yUUTHIBAIOIIUN BIUSIHUE CTETIEHU MeTaMop(du3Ma Ha
BEJIMYMHY CBOJIA PAa3TPy3KH; ONPEAEIIAETCS M0 BEIPAKEHUIO
x, =188-exp-(-0,018-V " ) (2.22)
x, =188-exp-(-0,018- 25)=1199

Tornma

M, =13-180-1-1199™" -\/11-(cos10 +0,05-1199) = 214x.

Tak kak MPOIIACTOK YIJIsI MOIIHOCTBIO M., ,=0,3M 3ajeraer BeIIIe
pa3pabaTbIBaEMOro ILIacTa Ha paccTOssHUUM Mg, ,=40M, MeHbmieM M, TO 3TOT
MPOTUIACTOK SIBJIIETCS CMEKHBIM IIACTOM CIyTHUKOM, M3 KOTOPOTO MeTaH OyJer
MOCTyNaTh B BBIPAOOTAHHOE MPOCTPAHCTBO pa3zpabaTbiBaeMoro miacta. Jpyrux
IJAaCTOB M TIPOIJIACTKOB Ha CTpaTUrpauyuecKkoil KOJOHKE, 3ajeralolux Ha
pacCTOSHMM OT pa3pabaTbIBAEMOro IUIACTa MEHbIIEM M, HET, NO03TOMY
moApadaThIBAEMBIM SBIIICTCS TOJIBKO MPOILIACTOK My )

C yderoM TPUHATBIX HWCXOMHBIX JAHHBIX OIPEACIUM OTHOCHUTEIHHOE
METaHOBBIICACHUE U3 MOAPa0aThIBAEMOr0 CMEKHOIO IIACTA-CIYTHHUKA ¢y n(M3/T)
o ¢hopmyie

M

m
=1’14.V70,4 ._cnn | _ 1_ cn.n , 223
qCI’l.f’l oy m (xCI’l.I’l xon M ( )

B p

TA€ Xcnn — IPUPOAHAS METAHOHOCHOCTD MOpabaThIBAEMOr0 MJIaCTa-CITy THHUKA,
M3/T; MpUHUMAEM B COOTBETCTBHUH C UCXOJHBIMHU JaHHBIMU Xc;1=15 M3/1;

Xo1 — OCTaTOYHAS METAHOHOCHOCTH YTJIs, M3/T; IPUHUMAEM B COOTBETCTBUU
C UCXOIHBIMH JAHHBIMU X, ;=2,534 m3/T.

Torga

d,., =114-378°* -%-(15—2,534)- 40 =2.036 M3/T.
' 1,0 214

[lpommactok yrus, 3ajeraroiieil Hbke paspabaTeiBaeMoro Ijacrta Ha
paccrossuuu 20M, Takke SABISETCS CMEXKHBIM IUTACTOM-CITYTHHKOM, TakK Kak
BEJIMYMHA HaapaOaThIBAEMOI 30HBI IS pa3pabaThIBAEMBIX MOJIOTUX U HAKIOHHBIX
YTOJbHBIX M1acT0B My=60M.

OmnpenenuM OTHOCHUTEIBHOE METAHOBBIACTICHHE U3 HAAPabaTHIBAEMOTO
CMEKHOTO TUIACTA-CIYTHUKA (e (M3/T) TIO BBHIMICIPUBEACHHOMY BBIPOKEHHUIO C
YUETOM MPHUHITBHIX HCXOTHBIX JTaHHBIX
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q,., =114-3787° % (15— 2,534)-[ —%} =1113 M3/T.

CYMMapHOG OTHOCUTCIBHOC MCTAHOBBIACICHHUC HN3 CMCKHBIX I1JIaCTOB-
CIIYTHHUKOB

qcn = qcn.n + qcn.H ’ (224)
q,, =2,083+1113=3196 M3/T.

PacyeT OTHOCHTETBHOTO METAHOBBIACICHUS M3 BMELIAIOMUX TOPOX Cpop
(M3/T) mponsBoUTCS 1O (HhOpMYyIIe

qnop 21’14.Vo;0'4 ’ (‘x - xo). Kc.n ’ (H - Ho )’ (225)

A€ Ky — KO3(QQUIMEHT, yUUTHIBAIOIIUNA BIUSHUE CIOCO0a YIIPaBICHUSIKPOBIEH
1 JIMTOJIOTHYECKOIO COCTaBa TOPHBIX MOPOJ; IpUHUMaeM 3HadeHue K.,=0,00106
no pexkomeHmanusMm [2,8] ¢ ydeToM cmoco0a ympaBieHHsS KPOBJICH ITOJHBIM
oOpyIIeHUEM.

H, — rnyOuna 3ameraHus BepXHEH TpPaHUIBI METAHOBOW 30HBI, M; IS
ycnoBuii Jlorenko-MakeeBckoro paiiona H,=100m;

H — rimy6una ropHBIX pabOT Ha BRIEMOYHOM y4acTke, M; H=787,5m.

Torna

q,,, =L14-3,78°* .(15-2,534)-0,00106- (787,5-100)= 6,084 M3/T.

nop

C y4eToM TOJIy4EHHBIX 3HAYEHUM OTHOCHUTEIIbHBIX METAHOBBIACICHUUN (;
Oen U Qnop IPH Harpyske Ha saBy A,=9731/cyT, omnpenenuM OTHOCHUTEIIbHYIO
METaHOOOMIBHOCTh BBIEMOYHOTO yYacTKa Ha MPEANOCIETHEM 3TaXKe IaXTHOTO
noJist o popmyie

qu = Qux + Uen +qnop (216)

q,, =6,073+3196+6,084=15,353 m3/T

AHAaJIOTMYHBIMY pacue€TaMy MOJIyYEHbI 3HAUCHUS] HUKECIEAYIOIUX BETUYUH
Ha TMIEPBOM 3Ta)Ke MMAXTHOTO TOJIS PU 3HAYCHUH MmapameTpa X,=14,77 M3/T ¢.0.M. 1
Harpyske Ha jaBy A,=765 T/CyT; 0u;=5,252 M3T; (cr=2,844 M3/T; (pop=3,996 M3/T;
0ys=12,092 m?/1.

BennuvHy OTHOCUTEIBRHONM METaHOOOMIBHOCTH OYHMCTHOM BBIPaOOTKHU
Jou(M3/T) oOmpene MM MmociIeJOBaTeILHO JIJI CXeM NpoBeTpuBaHus 1-M-H-B-BT u
3-B-H-u-1T.

Jlnst cxembl nipoBeTpuBanus tuna 1-M-H-B-BT BenuuuHy (o, OOpENEIuM MO
bopmyie
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a,. :(qon +q,, Xl_Ka.n,q)+KBn “Oprs (227)

o€  Komn — KOOQPUIMEHT Jera3aiuy pa3padaTbiBAEMOro IiacTa; MpUHUMAETCS
o pekomenparusam [7,10]; mpu oTcyTCTBUM Jera3aliu miacTa Ky ,;=0;

Ky — KOO(G(UIMEHT, yYUTHIBAIOIIMK  MOCTYIUIGHHME METaHa U3
BBIDAOOTAHHOTO TMPOCTPAHCTBA B  MpU3a00ilHOE MPOCTPAHCTBO  OYUCTHOMU
BBIPA0OTKH; MPUHUMACTCS 1O peKoMeHmanusaM [2,8] B 3aBUCMMOCTH OT crocoba
OXpaHbl  y4aCTKOBOW  BEHTWJIAIIMOHHOM  BBIPAOOTKM M  PACCTOSHUS  J0
noApadaThlIBAEMOTO CMEXKHOIO IJlacTa-ClyTHUKA; Tmipu cxeme 1-M-H-B-BT
kodhdunmenT ky,=1; mpu cxemax 1-B, 2-B m 3-B um oxpane yuacTkoBoit
BEHTWISIIITUOHHON  BBIPAOOTKM CO CTOPOHBI BBIPAOOTAHHOTO MPOCTPAHCTBA
KOCTpaMu, OyTOBOM MOJIOCOM HMIMPUHOW O SM WM OYTOBOW MOJOCOM MIUPUHOU
0oJitee bM, HO ¢ BEHTWISILIUOHHBIMHU OKHAMU, Ky =0;

Osn — OTHOCHUTEJIIBHOE METAaHOBBIJICICHUE B BBIPAOOTAHHOE MPOCTPAHCTBO,
Mm3/T.

Benunuuna (; paccuutbiBaeTcs o ¢hopmyiie

q(m = (qcn.n + qnop Xl_ K().c.n )+ qu’l.H ' (l_ K().C.H )+ Kcn ' (‘x - xo )(l_ K().cn) (228)

A€  Kycn Kpcn — KOOQPUIMEHTHI, yUUTHIBAIOLME COOTBETCTBEHHO JIeTa3alluio
nmoapadaTeIBACMBIX W HaJIpabaThIBAEMBIX CMEXHBIX IJJACTOB-CIIYyTHUKOB U
BMEIIAIOLIUX MOPOJI JOJI.E.; IPHHUMAIOTCS 10 pekoMenaanusm [7,10].

B 3amaHHBIX HCXOMHBIX JAaHHBIX HE TpEIyCMaTPHUBACTCS Jera3alus
pa3pabaThIBa€MOro IJIacTa, CMEKHBIX IJIACTOB CITYTHUKOB W BMEIIAIOIINX TTOPO/T,
MO3TOMY Kj 1,=0, Ky c1=0, Ky x=0.

Torma mpw OTCYTCTBHMM Jera3allii WCTOYHWKOB METAHOBBIICICHUS IS
BBIEMOYHOTO Y9acTKa B IPEAMOCIICIHEM dTaXKe MIaXTHOTO TIOJIS

0, =2,083+6,084+1113+0- (15— 2,534)=9,28 M3/T
Tornpa oTHOcUTENbHAsE METAaHOOOUIBHOCTh MPOEKTUPYEMOW OYUCTHOM
Bpra6OTI<I/I B IMPCAITIOCICAHEM 3TAKC IIAXTHOI'O ITIOJIA COCTaBUT.
- NIpU TIPUMEHEHUHM CXeMbl mnpoBeTpuBanus 1-M-H-B-BT (cTonboBas cuctema

pa3pabOTKH) MPH OTCYTCTBUU JCTa3allMA UCTOYHUKOB METAHOBBIICICHHSI

q,, =(4,0+2,073)(1-0)+1-9,28=15353 M3/T.

- TIPY PUMEHEHUU CXEMBI TpoBeTpuBaHus 3-B-H-H-NIT ¥ OTCyTCTBHM aeraszaruu
HMCTOYHHKOB METAHOBBIICIECHUS

d,, =(4,0+0889)1-0)+0-9,28=4,889 M.

AOCOIIOTHYI0O METAaHOOOUIIBHOCTh MPOEKTUPYEMOI OUUCTHOU BHIPAOOTKH
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I,,(M3MuH) ¥ BRIeMOYHOTO ydacTKa |, (M3/MHUH) A7 HpEINOCIEAHEro 3Taka

IIIAXTHOTO TIOJISI OTIPEISINM TPUMEHHUTEIFHO K cXeMaM TpoBeTpuBanusi 1-M-H-B-
BT U 3-B-H-u-nt mo BeipaxeHuto (2.29). Iloaromy ke BBIPaXCHHIO MOXKHO
paccyuTaTh aOCONIOTHBIE METAHOBBIIEICHUS B BhIpaboTanHoe |, (M3/MuH) U U3

paspabatbiBaeMoro miacta |, (mM3/MuH).

___qP'AP
= (2.29)

rae  (p — OXKHMIaeMas OTHOCUTENbHAS METAHOOOMIIBHOCTh OYHCTHON BBIPAOOTKH
(BBIEMOYHOTO y4acTKa) M aOCOJIIOTHOE METaHOBBIJCICHUE M3 BBHIPAOOTAHHOTO
MIPOCTPAHCTBA M pa3pabaThiBaeMoro Iiacra npu cxemax 1-M-H-B-Bt u 3-B-H-g-
rr, M3/T;

A,- TuIaHMpyeMasl Harpy3Ka Ha JIaBy, T/CYT.

Torma npu cxeme 1-M-H-B-BT

I, _15353-918_ 9,79 m3/muH;
1440
I, :M:Q,YQ M3/MUH;
g 1440
[ _528-918 =5916 M3/MuH;
1440
l, _ 5073918 =3,878 m3/muH;
“ 1440

[Tpu cxeme tuna 3-B-H-H-niT

;4889918

o =312 m3/muH;
1440

; _15353-918

. =9,79M3/MuH;
i’ 1440

AHAJOTMYHO  TOJNYYCHBI  CJEAYIOIIHE  3HAYeHUS  aOCONMIOTHOM
METaHOOOMJILHOCTH JIaBbl W BBIEMOYHOTO YYacCTKa JIsi TIEPBOTO JTa)Ka MIAXTHOTO
TIOJISL TIPH:

cxeme 1-M-H-B-BT 1, =6,42 M3/MuH; |, =6,42 M3/MuH; 1, =436 M3/MuH;

I, =4,348 M3/muH;

cxeme 3-B-H-m-nt 1, =26 M3/Mun; I, =6,42 M3/MuH.
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2.3 Pacuer 0:K11aeMoro OTHOCUTEIbHOI0 U A0COTIOTHOT0 METAHOBbIIEIeHHU S
B MPOEKTHPYeEMbIe OUYMCTHYIO BLIPA0OOTKY U BbIEMOYHBIH YYaCTOK 10O
NPUPOAHOI METAHOHOCHOCTH pa3padaThbIBaeMoOro ImjiacTa u njiacToB-

CIIyTHUKOB C YY€TOM TpeOoBaHMii cTanaapTa MuHTOMHEPro [2]

VYuureiBas pexoMmenpauuu Cranmgapra MuHTORHEPro «BeHTUIALUs
YrOJIBHBIX MIaXT. PYKOBOJCTBO IO MPOCKTHUPOBAHUIO [2]», POU3BEIEM pPacyeThI
OTHOCHUTEJIBHOTO U a0COTIOTHOTO METAaHOBBIICICHUHN B MPOEKTUPYEMbIE OUUCTHYIO
BBIPA0OTKY M BBIEMOYHBIH Y4YacTOK MO MPHUPOJHON METAHOHOCHOCTU YTOJILHOTO
miacTa W ITUTACTOB-CITYTHUKOB TIPH aHAJOTHYHBIX BHINICTIPUBEICHHBIM B 11.2.2
HCXOJHBIX TaHHBIX.

Pacuer OTHOCUTENBHOTO METAHOBBIJEICHUS W3 MOJJICKAIIETO pa3padoTKe
YTOJIBHOTO IUIACTA ((M3/T) IPOU3BOIUM B CIEAYIOMIEM ITOPSIIKE.

CHayana pacCUMTBHIBAIOTCA JIOMOJHUTENBHBIE MCXOJHBIE JIaHHBIE IS
ONPEAEIEHUS BEIIMYUHBI (.

[IpupogHyt0 ~ METAaHOHOCHOCTH  YrOJBHOIO  IjlacTa Ha  TIyOWHE
MPOEKTUPYEMOTO BHIEMOYHOTO y4yacTka X(M3/T) onpeiernsieM 1o BEIPAKESHUIO

x =0,01x,,,(100-W — A, ) (2.30)
x=0,01-17,04(100 - 2-10)=15 M3/T

[IlupuHy yCIIOBHOTO IIOsicCA Ta30BOTO JIPCHUPOBAHUS IUIACTA  Bsy(M)
NpUHUMAEM IIPH BBIXO/IE JIETy4nX BemecTB V * =25%, paBHoii 18M.

Bennuuny kosdduuuenta Ky, YYUTHIBAIOIIETO BJIUSHHUE CHUYTEMBbI
pa3paOOTKX Ha METAHOBBIIEICHHE W3 MOJJIEKAIIEro pa3pabOTKe YroiabHOIO
IJ1acTa OMPEICIINM T10 BBIPAKECHUTO

yy =220 ;26” (2.31)
K = 180-2-18 _08
‘ 180

CKOpOCTh TOJBHTaHUS OYHCTHOTO 3a00s1 V, (M/CYT) pacCUMTBIBAETCS IO
dbopmyie

A
= r 2.32
ou I BS ( 3 )

oy ¥y

918

V o=— > -378
180-1,0-135
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3HaueHHE TMOKa3aTeasl CTENEeHU N, YUYUTHIBAIOUIETO BIMSHHE CKOPOCTH
MOJIBUTAHUSI OYHCTHOTO 32005 V, (M/cyT), TiyOuHbl pa3zpabotku H(Mm) u BbIXOAA

geryunx BemiectB V*® (%) Ha METaHOBBIACIEHHE W3 YroJAbHOIO IUIACTa
ONPEAENSAETCS 10 BBIPAKECHUIO

= 0,393/ exp(~ 0,00034H |0,001526 - ** | +0,95] (2.33)
n=0,393-3,,78"* exp(—0,0034- 787,5)0,0015(26 — 25)° + 0,95|= 053050

OnpenenuM OCTaTOYHYI0 METAHOHOCHOCTh VYISl X, {(M3/T c¢.0.M.) ™0
BBIPAKCHHIO

Xor =262V )"° . exp(~0,012-1,) (2.34)
X, =26,2(25)° -exp(~0,012-315)=2,60 M3/T ¢.0.M.
OmnpenenuM 0CTaTOYHYI0 METAHOHOCHOCTbD YIS X, (M3/T) 1o opmyiie
X, =0,01x,,-(100-W - A,) (2.35)
X, =0,01-2,60(100 -2 —10) = 2,288 m3/T

Paccuntaem BeIUUMHY OTHOCUTEIHLHOTO METAHOBBIJIEIEHUS U3 OOHAKEHHBIX
MOBEPXHOCTEH YrOJIBHOTO IJIACTa B MTPOSKTHPYEMOH JIaBe (on(M3/T) 1O BBIpAKCHUIO

Uon :Kﬂﬂ(x_xo)(l_n) (236)
0oy = 0,8(15 - 2,288)(1 - 0,5205) = 4,8767 m3/T

PaccunThiBaeM OTHOCUTEIILHOE METAHOBBIICICHHE W3 OTOUTOTO YIS B
IpEIENax MPOEKTHPYEMOTO BBIEMOYHOTO y4acTka (oy (M3/T), B oumcTHOH
BBIPaOOTKE qoy(M /T) W B Yy4YaCTKOBOW KOHBEHEpHOH BBIPAOOTKE (] Oy(M3/T)
COOTBETCTBEHHO 10 BhIpakeHusM (2.37), (2.38) u (2.39)

Qov :q‘o.y + q‘c‘)_y : (237)
q‘O.y = KH/T [(x - xo )n + XO ](blkm.y + bZK/‘n.y )’ (238)
Qoy =< ul(x=x, )+, Jbux;,,) (2.39)

rae by by — koadduIMeHTHI, YyIUTHIBAONIETO A0 OTOUTOTO YIJIs,
COOTBETCTBEHHO HAaXOIAIIETOCS Ha KOHBEHEpe M OCTaBJICHHOI'O HA IOYBE B JIaBe,
snayeHus b;=0,6 u b,=0,4 npuHUMAalOTCA NMPU OJHOCTOPOHHEH BBIEMKE YT, a
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b;=1 u b,=0 — nmpu ABycTOpOHHEW BBIEMKE YIUIA B JIaBe; mpuHUMaeM bi=1, b,=0,
TaK KaK [0 UCXOJ/IHBIM JIAaHHBIM B JIaBe OyA€T IBYXCTOPOHHSS BBIEMKA YTJIS;

Km.y, K’m,y, K"m,y — KO3()PUIUEHTHl YYHUTHIBAIOIINE CTENEHb Jera3aiuu
OTOUTOTO yTJIsi BO BPEMEHH COOTBETCTBEHHO B JIaBE HA KOHBeHepe (Kmy), HA IIOUBE
B JIaBE (K’m,y) ¥ Ha KOHBeHepe B y4acTKOBOW BBIPabOTKE (K"m,y), J0JTH €.

OmnpenenuM  MPOJODKUTEIBHOCT  MPEObIBAaHHS ~ OTOMTOrO YISl  Ha
koHBeliepe B naBe T (MHH) 10 BBIPaKEHUIO

T, == 2.40
m.j 60\/”1“7 ( )
n _ 180 _ 3MHH

© 601

Bennunny ko3¢ punuenTa Ky y onpenensaeM no hpopmyie

Ky = al? ., (2.41)
rae  a, b — ko3 GUIMEHTHI, XapaKTEPU3YIONIUE Ta300TAa4y U3 OTOMTOTO YIS BO
BpPEMEHU; IPUHUMAIOTCS COOTBETCTBEeHHO paBHbiMH a=0,052, b=0,71 npu
T <6muH, a npu Ty, >6mun, a=0,118, b=0,25
Torna
K, =0,0523"™ = 01134

Bennunny xosdpunuenta K’m,y He ompeneiseM, Tak kak b,=0 B dopmyie
IS Q oy,

[TpoaOIKATETPHOCTh HAXO0XICHUS OTOMTOTO yIJs Ha IMouYBe B JiaBe (mpu
OJTHOCTOPOHHEHW BBIEMKE) NPUHUMACTCS OPHUCHTHUPOBOYHO PABHOW BPEMCHH
BBICMKHU TIOJIOCKH YIJIsi KOMOAaliHOM B JlaBe C YY€TOM BPEMEHH Ha KOJIbIICBBIC
OTICpaIHH.

[TpoAOKATENBPHOCT, HAXOXJICHUS OTOMTOrO YINIA Ha KOHBeHepe B
y4acTKOBOU BbIpaboTKe Ty ((MUH) onpenesnsieM mo Gpopmyiie

T_ — ICK.K + LH.K (242)

. _ 200 +&=23,33MHH
© 60-1 60-15

Bennunny k03¢ (HUIUEHTA K my ONPEAEIIEM 10 BRIPAKEHHIO

Kny =aTo, —aT, (2.42)

mi
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Ky, =0,118-2333"% —0,052-3"" =0,1459

Tornma

0o, =0.8[(L5—2,288)0,5205+ 2,288]-1-0,1134=0,8078 M/,
0., =08[(15-2,288)0,5205+ 2,288]-1-0,1459=1,0393 m%/t;
0o, =0,8078+1,0393=1,8471 M3/T

BenuunHy OTHOCHTENBLHOTO METAHOBBIACICHUS U3 pa3padaThIBAEMOTO
YTOJIBHOTO TIacTa (y,(M3/T) ompenenum o popmysie

Ur =Uon + Aoy +K3n(x_xo) (243)

rie K,y — KOAI(PPUIMEHT, yUYUTHIBAIOIIMNA HKCIUTyaTAllUOHHBIE TOTEPU YT B
npenenax BBIEMOYHOIO y4acTKa; MPUHUMAKOTCA 10 MPOEKTY B JOJISAX €IUHULIBI; B
3a/IaHHBIX YCIIOBUSX YTOJIbHBINA MJIACT BHIHUMAETCA MOJHOCTHIO U 0€3 OCTaBIICHUS
IIEJTMKOB y YYaCTKOBBIX BRIPAOOTOK, TO3TOMY MPUHUMAEM K,;=0.

Torna

d,, =48767+18471=6,7238 M%/T

Jlanee TpoOM3BEAEM pacuyeT OTHOCUTEIBHOTO METAaHOBBIACIEHUS W3
noApadaThIBEMbIX U HaJIpa0aThIBAEMbIX IJ1ACTOB-CITyTHUKOB.

CHauana onpeiesuM pacCTOSHUE MO0 HOpMaMU MEXKIy pa3pabaTrbiBaeMbIM U
cOMMKEHHBIM  moApabaTeiBaeMbIM  InlactTamMu  Mp(M), 1Opu  KOTOpOM
METAHOBBIJICICHUE W3 NPEANOJaraéMoro IiacTa-CIyTHHUKAa PaBHO  HYIIIO.
Bennunny M, 118 yciaoBuii moapaOOTKHM IIOJIOTOr0 WJIM HAKJIOHHOTO ILIACTAa-
CITyTHUKA PACCUUTHIBAEM IO BBIPAXKECHUIO

M, =13, -k, /M, ;» (x;* cosa,, +0,05), (2.44)

rne  Kyyx— KOO(QOUIHUEHT, YIUTHIBAIOIUHI BIUSHUE ClI0c00a
ynapaBlieHUsI KpOBJIEH Ha METaHOBBIACJIEHUE U3 MOJpadaThIBAEMOro ILlacTa-
CIyTHHKA IIOJIOTOTO WJIM HAKJIOHHOTO TMAJCHHsI, JTOJW €1.; NPUHUMACTCS. IMPHU
IOJIHOM OOpYILIEHUH Ky,=1; Ipu 4yacTUYHON 3aKiIajKe; IUIABHOM OIyCKaHHU U
yIep>KaHUH Ha KOCTpaX; Ky=0,8; Ipu noaHoi 3aknaake Ky,=0,4;

K; — KO3(Q(UIIMEHT. YUYUTHIBAIONINN BIMSHUE CTETIEHU MeTamopdusma yris
Ha BEJIMYMHY CBOJA pa3pylICHUs MOPOJ KPOBIH, IOJIU €1.; ONPEAeNsieTCsl MO

dbopmyie

x,, =188exp(- 0,018V ') (2.45)
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x,, =1,88exp(-0,018- 25)=1,1987
Torma
M, =13-180-1,11(L1987 * cos10+0,05)= 214m

KoadduuueHnrt ky. yuuTbIBaronuii BIUSIHUE CKOPOCTHU MOJBUTAaHUS JIABbI Ha
METAHOBBIJICIICHUE U3 TIACTOB-CIIYTHUKOB, PACCUUTHIBAEM MO BBIPAXKEHUIO

x, =0,58exp(0,0026- H)
x, =0,58exp(0,0026-787,5)=0,7118

B xpomie paspabarbiBaeMOro Iniacta Ha paccTosHuu M, ,=40M 3aieraer
MJIACT-CIIYTHUK ~ MOIMHOCTBIO M, ,;=0,3M © mpuUpomHON METaHOHOCHOCTHIO
Xemn=19M3/T, @ OCTaTOYHON METAaHOHOCHOCTBIO YIS Xocnn=2,288 M3/T, TO3TOT
IUTACT SABJISIETCS TOJpabaThIBAEMBIM, M3 KOTOPOTO METaH OyJIEeT BBIICIATHCS B
BBIPa0OTaHHOE MPOCTPAHCTBO TIAHUPYEMOTO BHICMOYHOT'O yJaCTKa.

OTHOCHTEILHOC METAHOBBIACIICHHE W3  MOAPadaThIBAEMOI0  ILIacTa-
CIIyTHHUKA OIpeelisieTcs o Gopmysie

4 m M
Ucnn :V(g[;ﬂ ) r;—HB'H (xcn.n — Xo.cra {l_ﬁj (246)
03 40
—37807180) 22 (15_ 2288} 1——— |=19215 M3/T
qCH.H l,l ( 214

B mouBe pa3pabarsiBaeMOTo IutacTa HaJipadaThIBAeMbIX TIACTOB-CITYTHHKOB
Ha paccTossHUE M,< 60M HeT, MmO3TOMYy pacueT METaHOBBIICICHUS U3
HaIPa0aTHIBAEMBIX TIACTOB-CITYTHUKOB HE MTPOU3BOIUM.

Torga npuauMaeMm (e, =0c;n=1,9215 m3/t.

PacdeT OTHOCHTEIHLHOTO METAHOBBIICICHHUS U3 BMEIIAIOIINX TOPHBIX ITOPOJ
Onop(M3/T) IpOM3BOAMM IO (hOpMYyIIE

(K1

Uror =Vou' )(X_Xo )KCH(H_HO) (247)

A€  Key — KOADPUIMEHT, YYUTHIBAIOMINI BIUsSHUE cTIOCO0a YIIpaBIIeHUs KPOBIEH
U JIMTOJIOTHYECKOTO COCTaBa IOPOJ; NMPUHUMACTCS NPHU IOJHOM OOpYyIICHUU
K,—0,00106; mpm yacTWyHOW 3aKiagke, yACp)KaHWM KPOBIM HAa KOCTpax H
MJIaBHOM oITyckannu — K.,—0,00084; mpu monHo# 3akmanke — K.,—0,00043.

Torna

Q,0p = 3,787 (15 - 2,288)-0,00106787,5 —120) = 6,3148 M3/t
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C y4eToMm MONyYEeHHBIX 3HAUYEHWW OTHOCUTEIHHBIX METAHOBBIICICHUN W3
pa3pabaTheiBaeMoro Iutacta (,=6,7238 M3/T. u3 momapabaThiBaeMOro Iuacra-
CIyTHHUKA (c;;=1,9215 M3/T 1 U3 BMEmAOMMX TOPHBIX HOPOX (nep=6,3148 m3/T
OmnpeneNsieM OTHOCHTEIbHYI0 METAaHOOOUIBHOCTH BBIEMOYHOTO y4acCTKa (yq(M3/T)
o ¢hopmyie

vy =Y T e T Ynop (248)

Oy =6,7238+19215+ 6,3148=1496 M3/t

[IPAKTUYECKOE 3AHSTUE 3
PACYET MAKCUMAJIBHO JIOITYCTUMOM 10 TA30BOMY
GAKTOPY HATPY3KH HA OUMCTHOU 3AB0OU

[lenp nOpPakTUYECKOTO 3aHATHS — TMOBBIINIEHUE KA4e€CTBA YCBOCHUS
CTYAEHTAMHU TEOPETUYECKOr0 Marepuana Mo TeMam: «BeHTWisuus BBIEMOYHBIX
yuyacTkoB. Krnaccudukamuss u o0nacTb NPUMEHEHUSI CXEM MPOBETPUBAHUS
BBIEMOYHBIX YYacTKOB», «PacueT MakcHMManpHO JONYCTHUMOW Harpy3kd Ha
OUYUCTHOM 3a00i1 10 ra3oBoMy (pakToOpy» U NPUOOPETEHNE MPAKTUYECKUX HABBIKOB
[0 OMNPEICIICHUI0 MAKCHUMAaJIbHO JOMYCTUMOW HArpy3kd Ha JIaBy IO Ta30BOMY
bakTopy.

Ha npaktrueckoM CTyI€HThI pEMIatOT ABE 3a/1aUH:

- pacdyeT MaKCHMMAaJIbHO JOMYCTUMOW Harpy3kud Ha OYMCTHOM 3a00il M0 razoBOMy
(bakTopy AJisl yCIOBUM IEUCTBYIOLIEH YTOJbHON MIAXTHI,

- pacueT MaKCUMaJlbHO JIOMYCTUMOW HArpy3Kd Ha OYMCTHOW 3a00# ISl yCIOBHIA
MPOEKTUPYEMBIX HOBBIX YTOJbHBIX MIAXT.

Bo Bpems nomatirHeit caMOCTOSITEIbHON PadOThl CTYACHTHI TOKHBI U3YUUTh
Marepuan JeKuuid «PyKOBOACTBO IO MPOECKTHUPOBAHWIO BEHTWISALUM YTOJBHBIX
maxt [2]» wim «MeToAMYecKnX YyKa3aHWH» 10 TeMe MPaKTUYECKOro 3aHSATHS
[7,8,9].

[Tpo0KUTENHPHOCTD MMPAKTUYECKOTO 3aHATHS 2 Jaca.

B pe3ynbprare npoBeaeHHs MPAKTUUECKOTO 3aHATUS CTYICHTBI TOJIKHBI
- 3HaThb METOAMKHU pacyeTa MAKCUMAaJIbHO JOIYCTUMOW HArpy3KH Ha OYHUCTHOMU
3a00i 1o ra3oBoMy (hakTOpy MJiA YCJIOBUM NEUCTBYIOIIMX M MPOEKTUPYEMbIX
YTOJIBHBIX LIAXT;

- YMETh BBIOUpATh UCXOJHbIC JAHHBIC U OMPENETATh MAKCUMAJIbHO JIOMYCTUMYIO
Harpy3Ky Ha OYMCTHOM 3200 10 ra30BoMYy (akTOpy JJisl YCIOBUM IEUCTBYIOIIUX U
MPOEKTUPYEMBIX YTOJIbHBIX IIAXT;

- MOJIYYUTh HABBIKM IMPAKTUYECKOTO MCIIOJb30BAHUS HOPMATHUBHBIX JOKYMEHTOB
MIPUMEHUTEIIBHO K Ta30BbIM YIOJIbHBIM [IaXTaM.

Pacuer MakcHUMAJIbHO 1OMIYCTUMOM 10 ra30BOMY (paKTOPY HATPY3KH Ha
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OYMCTHOM 3200M NPU HAJTUYUHU JAHHBIX I'a30BO31YIIHON ChbeMKH.

Jliist pacyeta Amax(T/CyT) IOTMOTHUTEIHLHO K MUCXOAHBIM JTAHHBIM, MTPHHSITHIM
B1.2.1 u m.2.2.2, npuMeM clenyomue:
- HETOCPEACTBEHHAs KpPOBJIS IUIAcTa — IECUYaHBIM CIIaHel MOIMHOCThI0 10M m
KpernocThio f=6 mo mxkane [IpoToassikoHoBa.

MakcuMallbHO — JOMyCTUMasi 1O Tra3oBoMy (akTopy Harpy3ka Ha
TUTAHUPYEMBIH OYHCTHO# 32001 paccuuThiBaeTcs o ¢popmyiie [7,8,9]

_ C—C 1,93 I -0,67
p g [T (1) e e

194 I

o4

rae |,- cpemHee QakTHyecKoe aOCOTIOTHOE METAHOBBIIEICHHUE B JIaBYy-aHAJIOT

WA BBIEMOYHBIA Y4aCTOK-aHAIOT, M3/MUH.; MPHHUMAETCS 10 MCXOTHBIM JTaHHBIM
pazzgena 2 (m.2.1) B 3aBUCHMOCTH OT THIIA CXEMbI IPOBETPUBAHUS IJIAHUPYEMOTO
BBIEMOYHOI'O yYaCTKa;

C - wMakcumanmbHO Jomyctumas IlpaBuimamu  Ge3omacHoctd  [3]
KOHIIEHTpAIIMsl METaHa Ha WCXOMAIICH CTpye JIaBbl M ydacTka, %; ImpuHHMaeM
C=1%;

C, — KOHIIEHTpaAIlMs MeTaHa B MOCTYMAIONIEM B JlaBy CBEKeM Bo3ayxe, %;
npunnmaem C,=0,05%.

Jlns cxeMbl ipoBeTpuBanus 1-M-H-B-BT coritacHo pexomenpanuii [2,7,8] u
MCXOJHBIM TaHHBIM (11.2.1) mpunumaem 1,=1,,,=6,81 M3/ mMun.

MakcuMallbHO BO3MOKHBIN pacxo/ Bo3ayxa B JaBe Qqqmax PACCUNUTHIBACTCS
10 BBIPAXKCHUIO

Qpmax =60V, S (3.2)

rie  Vmax — MakcumanbHO gonyctumasi IlpaBunamu 0e30macHOCTH CpeaHsis
CKOpPOCTh JIBIDKCHHS BO3[lyXxa B Mpu3ab0WHOM MPOCTPAHCTBE JIaBbl, M/C,
npuHuMaeM Vma=4m/c [3];

S — TUIOMAAL TIOTMIEPEYHOTO CEUEHUS NPH3a0OMHOTO MPOCTPAHCTBA
TUTAHUPYEMOM J1aBbl, CBOOOJHAS ISl TEPEMEIIECHUs BO31ayXa, M?, IS JiaB,
000pYIOBaHHBIX MEXaHUYECKHM KOMIUIEKCOM BEIMYUHA S,y OINPEACIICTCS C
yaeToM pekomeHaanwmii [2,8] mo popmysie (3.3) ¢ yueroM BEIHEMaeMOH MOITHOCTH
pa3pabaThIBaéMOro IUIACTa C MOPOJHBIMH Ipociorkamu (m M) W THIA

e.np !

MEXaHU3UPOBAHHOW KPEIHU B JIABE

Soq — Soq. max Soq.min . (m&np -m
m —-m

6.np. Max 6.np. min

(3.3)

ou.min

)+S

6.np.Min

TH€  Soumax, dowmin — COOTBETCTBEHHO MaKCHMAaJIbHOE 1 MUHUMAJIBHOE CBOOOTHOE
JUISL TpOXOoJa BO3AyXa CEYEHUs MpU3a00MHOr0 MPOCTPAaHCTBA JIABhl MPHU
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MakcUMajabHOM (m M) ¥ MHHHEMaJbHOM (M M) 3HAYCHHH BBIHUMACMOWM

6.np. max ! 6.np.min 1
MOIIIHOCTH IIJJACTa IOPOJHBIMH IPOCIOMKAMH, IPH KOTOPBIX BO3MOXKHO
UCIIOJIb30BAaHUE JAHHOI'O THUIIA MEXaHM3UPOBAHHOW KpEIH, M2, MPUHUMAIOTCS I10
pekoMmeHmausaM «PykoBojacTsa...» [2] mimu «MeToauveckux ykazanui...» [7,8].

m,,, - BBIHHMaeMas MOLIHOCTb IUIaCTa C IOPOJHBIMHU IIPOCIOMKAMHU,

MPUHUMAETCS IO UCXOIHBIM JJAHHBIM.
CornacHO UCXOJHBIM JIaHHBIM B I[UJIAHUPYEMON JlaBe MPUMEHSETCS
MexaHu3upoBaHHas kpenb thna KM 137, nna xoropodt mpu m,, ,=m =11,

BennunHa Sy,=3,44 m? [2,8].

Tornpa mpumenutenbHo k cxeme 1-M-H-B-BT ¢ ydeToM JBYXCTOpOHHEH
BBIEMKH YIJIS B JIaBE U JOMYCTUMOM MAaKCUMaJIbHOM CKOPOCTH JIBUKEHHS BO3yXa
Vmax=4M/c, napametp Q, onpenenum no Gpopmyie

6.1p. Max

Q, =60V - S,, K., (3.4)
Ie  Kyry — KOOQOUIHMEHT yTedeK BO3AyXa 4epe3 BBIpaOOTaHHOE IPOCTPAHCTBO,
JOJ.EI.

3HaueHUs Kyry IOPU OTPAOOTKE IOJOTMX U HAKIOHHBIX IIJIACTOB H
VOpPaBJICHUS KPOBJICH TMOJHBIM OOpYIIEHWEM W IUIABHBIM  OIyCKaHHEM
omnpenenstores i cxeM tuna 1-B, 2-B u 3-B no popmyne (3.5), a ansa cxem tuna
1-M 1o Beipakenuio (3.6)

Ko =1+05-m_-exp(0,24f —0,35S,,); (3.5)
Ko =1+013-m,, -exp-(0,24f —0,25S, ) (3.6)
rne [ — CcpemHeB3BEMICHHBIH KOADOUIIMEHT KPErmoCTH TOpOoJ KpOBJIM Ha

PaCcCTOAHHUK OT KPOBJIM BEIHUMACMOT'O II'TaCTa PaBHOM 8m

e.np?

f—

fH.[/I ZmH.[/I + fH.C ZmH.C + fF.C me_c (37)
ZmH.[/I +ZmH.C +ZmF.C

€  fuu fuce fre — KODDQUIMEHT KpEmoCTH COOTBETCTBEHHO NECYAHWKOB U
U3BECTHSIKOB, II€CYAHBIX CJIAHIEB, IJIMHUCTBHIX CIAHIIEB 110 IIKaile Mpod.
[IpoToabsakoHOBA: OepeTCs U3 re0JIOTHUYeCKUX OTYCTOB;

XMy, 2My e 2My . - CyMMapHasi MOITHOCTb COOTBETCTBEHHO NMECYAHUKOB U

W3BECTHSAKOB, IECUAHBIX CJIAHIICB, TJIWHUCTBIX CIIAHIEB, M; MPHHUMACTCS II0
reoJIOrMUeCKOMY pa3pe3y (cTpaturpadudeckoil KOJOHKE).

Ecnu nmpu pacderax noiaydaeM [>8, TO IpU ONpPENENEHUU Ky, 3HAUCHHE [
MPUHUMAETCS PaBHBIM 8.

YuuthiBas, 4TO B KpOBJE pa3zpabaTbIBaeMOro IulacTa 3aJieraeT CIlou
IECYaHbIX claHneB MomHocTelo 10M, uro Oonpme 8m,,,  BeIMYHHY
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CPEIHEB3BEUICHHOM KpemocTu mopoJ mno Mmkaine npod. IIpotoassikoHoBa
MPUHUMAEM B COOTBETCTBUH C HCXOJHBIMU JTAHHBIMU [ =6.
Torpa 3Ha4YeHUE Ky 5 A1 cxeMbl 1-M-H-B-BT onpenenum mo ¢popmyie (3.6)

=1+013-11-exp(0,35- 6 —0,25-3,44)=1,494

Kym.n
Bennunny Q, onpenenum mo BeipaxkeHuo (3.4)

Q, =60-4-344-1,494=1233m%/MuH

Benuuuner  xo>ddunmentos  «,,=1,188, . ,=1 npumeHmTENEHO K

IJIAHUPYEMOMY BBIEMOYHOMY y4dacTKy, cxeme 1-M-H-B-BT u oTcyTcTBUU
Jera3allii HCTOYHUKOB METAHOBBIJICICHUS PUHUMAEM 11O PE3yJIbTaTaM PACUYETOB
B pazaene 2(m.2.1).

Torma MakcUMallbHO JOMYCTUMYIO MO Ta30BOMY (DakTOpy Harpysky Ha
IUTAHUPYEMBIH OYHCTHOM 32001 ¢ yueToM BeIpaxkeHus (3.1) morydum

1233-(1-0,05)

=765-6,817"°" .
Fves [ 194

1,93
} -11887%" .17 =749 1/cyT

Tak kak A,=918T/cyT>Ama=749T1/CyT, TO ra3zoBblil (aKTOp OrpaHMUUBAET
Harpy3Ky Ha JJaBy ¥ HEOOXOIUMO MPUHSITH MEPHI TI0O CHIKEHUIO METaHOBBIICIICHHUS
B JIaBY ¥ BBICMOYHBIA Y9aCTOK.

PaccMoTpum Tpu BapuaHTa CHIDKCHHSI METAHOBBIZICTICHUS B JIaBY:

- TyTeM MPUMEHEHUS Jera3anu MoApadaThIBAEMOTO IUIACTAa-CIyTHUKA W
BMEIIAIOIINX ITOPOJ; MMPU 3TOM KO3(PUIIMEHT Jera3anuu npumem 1o [5] «,  =0,3

Ipu cxeme ¢ OypeHueM Jiera3allMOHHBIX CKBaXXMH Ha MOJipadaThbIBaeMblil IIACT-
CIyTHUK W3 BEHTWISIMOHHOIO IITPEKa C Pa3BOPOTOM HABCTPEUY OUYHCTHOMY
3a0010;

- IyTE€M U30JIMPOBAHHOTO OTBOJ/Ia METaHAa U3 BHIPAOOTAHHOTO MIPOCTPAHCTBA,;

- myTeM 3ameHbl cxembl 1-M-H-B-BT Ha cxemy 3-B-H-H-niT (kOMOMHHpOBaHHAS
cucTeMa pa3paboTKu) 0e3 IPUMEHCHUS JeTra3alliu.

PaccmoTpuMm  mepBbIi  BapUaHT  CHUDKEHHMSI  METAHOBBIJICJICHUS B
IJIAHUPYEMYIO JIaBY: MPEIYCMOTPUM JIeTa3alMi0 CMEXKHBIX IIaCTOB-CITyTHUKOB U
BMENIAIOIIUX TOPO/I.

YyuThiBas TPUMEHEHHE JIera3alliy IJIaCTOB-CIIyTHUKOB M BMEHIAIOIINUX

nopox mnpu cxeme 1-M-H-B-BT HOBOe 3HaueHume Kodpduuuenra «,, IO

BBIpaKeHHUIO (2.5)

Tornma
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1233-(1-0,05)

=765-6,817"°" .
Fves [ 194

1,93
} 11887 . 0,829 =10241/CyT

Tak kak A,=9181/cyT<An=10241/cyT, TO mHpU 3TOM CHHUMAaeTCA
OTpaHUYCHHE Ta30BOTO (haKTOpa HA HATPY3KY JIaBHI.

Ecnu BMecTo merazanuu MCTOYHUKOB METAaHOBBIAEIEHU npu cxeme 1-M-H-
B-BT OyJeT NPHMEHEH W30JIMPOBAHHBIA OTBOJ MeETaHa U3 BBIPaOOTAaHHOTO
MPOCTPAHCTBA 3a MPEJETbl BEIEMOYHOTO YJacTKa C MOMOIIBIO Ta300TCAChIBAIOIICH
YCTAaHOBKH, YTO HEOOXOIMMO IS TPEAYNPExRACHUS OOpa3oBaHUS OMACHBIX
CKOTUICHUI METaHa B TYMHKE MMOTANICHIS BEHTHIAIIMOHHOTO ITpeka (pasnen 4), To
HEOOXOIMMO C YYETOM JTOTO OINPEACIUTh MaKCUMAaJbHO JOMYCTUMYIO II0
ra3oBoMy (hakTopy Harpy3ky Ha OYHCTHO# 3a00# 1o hopmyrie [2]

c-C,

Amax = Qp (C - CO )/194{C ’ [Ke.n.y ’ K().e.n ’ (l_ K().e.o )] + (l_ Ke.n.y )+ Ke.n.y ’ (l_ K{).e.n )(l_ K{).e.o )

m H

I -0,67
1 -1,67 ou.p -1,67 -1,67
Iyq.(i) ( j .Kz.p .Kc.p .A’ (38)
II1€ Kpny — KOIQOUIMEHT, YYUTHIBAIOIIMN JOJNIO METaHOBBINEICHUSA U3
BBIPA0OTAHHOTO MPOCTPAHCTBA B ra30BOM OajlaHCE BHIEMOYHOI'O y4acTKa, JOJ.E.;
NPUHUMACTCS JUIA JCHCTBYIONIUX IIaXT IO pe3yJibTaTaM Ta30BBIX ChEeMOK (B
HAaIleM CIIy4ae Kyn=K,=0,57), a mpu pacuere METaHOOOMIBHOCTH IO NPHPOTHOU

METaHOHOCHOCTH IJ1acTa 1o opmye

o =S (3.9)

I€ Oy, Oy — COOTBETCTBEHHO OTHOCUTENIBHAS METAHOOOUIBHOCTD
BBIPAOOTAHHOTO TMPOCTPAHCTBA U BBIEMOYHOTO YYacTKa, OMNpeAessieMble MO
dopmynam (2.28) u (2.26), M3/,

K pn — Kod(dHImeHT, YUYUTHIBAIOMUN 3(PPEKTUBHOCTh H30JUPOBAHHOTO
OTBOJIa ME€TaHa, aoj.en.; nmpuauMaetrcs paBHbBIM 0,7 u 0,3 COOTBETCTBEHHO IS
cxem 1-M u 1-B; B Hammx ycrnoBusix K,HBH:OJ;

Kpo — Kod(puuueHt, yuutTbiBaromuid 3S(OQPEKTUBHOCTH Jierazaluu
COJIM>KEHHBIX TJIACTOB U BHIPAOOTAHHOTO MPOCTPAHCTBA, JTOJIH.E]I.

Koso = (1_ K;m)' K oen +K(‘)80’ (310)

A€ Ky — KOOPPUIHUEHT, yuyuThIBaOMUN 3 PEeKTUBHOCTH JAera3aiuu
COJIMKEHHBIX IJIACTOB U MOPO, JOJIU.C.; IPUHUMAETCS 10 pekoMeHaanusm [5,8];
B HaIlIUX YCIOBHSX K ;3,=0, TaK KaK Jerazamus He MPUMEHSECTCS,
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Kpn — KO3(pOdUIMEHT, yuuThiBalOmUNA S()PEKTUBHOCTh  Jlera3aluu
BBIPAOOTAHHOTO MPOCTpPAHCTBAa uepe3 mnephopupoBaHHBIE OTPE3KH  TPYO,
OCTaBIsIEMBIX B 3aBajie (Hampumep, npu cxeme 1-B-H-B-BT), momnu.ex; B Haliem
CIy4ae Kuz;—0, Tak Kak meraszamusi BBIPAaOOTAaHHOTO HE TPOW3BOJUTCS; B HHBIX
YCIOBUSX 3HAUCHUE K5, IPUHUMAETCS 110 peKoMeHaanusam [5,8]

Torga

K,,=(0-0)-0+0=0;

1,93
A = {1233(1— 0,05)/194{315_—0’0035 .[057-0,7-(1-0)]+(1-057)+0,57-(1-0,7)1- o)H

-1,67 180 o -1,67 -1,67
6,81 - 180 -11887"" .17 . 765=1448T/cyT

ITocne »oTOr0  MWPOM3BOAMTCS  pacdeT Amax NOpH  HepaboTaroIei
razootcachiBaromieii ycranoske o ¢popmyite (3.11) npu C,=2%

0,67 193
Amax=A-l'1'67{le '[60.\/"1“.80”.%'(CZ_C”) KT (3.11)

e 194- UKy Kpy) | 7

o4

1,93

-1,1887%".1% =30031/CcyT

Ay, = 7656817 (@j .{60-4-3,44-l494-(2—0,05)'

180 194-(1-0-057)

N3 paccuntanueix 1no dopmynam (3.8) m (3.11) MeHbIIMM 3HaYCHHEM
ABIACTC Amax=1448T/cyT, MOATOMYy OHO W YYHUTHIBACTCS MPHU JAIbHEHIINX
pacueTax.

Tak xak  A,=918T1/cyr<Am=14481/cyr, TO IHOpU  NPUMEHEHUHU
M30JIMPOBAHHOIO OTBOJA METaHAa W3 BBIPAOOTAHHOTO MPOCTPAHCTBA 3a MPEAEINbI
BBIEMOYHOI'0 Y4YacTKa C MOMOIIbIO Fa300TCACHIBAIONIEIO0 BEHTHIIATOPA MPU CXEME
npoBeTpuBanuss Tuna 1-M-H-B-BT ra3oBeiii (akTop He OrpaHHYMBaET
IJIAHUPYEMYIO Harpy3Ky Ha OYMCTHOM 3a00M.

Jlnst ciydasi mpUMEHEHUs U30JMPOBAHHOIO OTBOAA METaHa MpHU OTPabOTKe
l-ro sraxa mpu Q,,=1057M3/MuH momyueHo Am=14331/cyT, uTO OOmNBIIE
IJTAHUPYEMOM Harpy3KH.

[Ipu 3amene cxembl mpoBeTpuBanus 1-M-H-B-BT Ha cxemy 3-B-H-n-nit
(koMOWHUpOBaHHAs CHCTeMa pa3pabOTKM) W 0Oe3 TPUMEHEHUs Jiera3aluu
HCTOYHUKOB METAaHOBBIACICHHUA HOBOE 3HAYEHUE KOD(PPHUIMEHTA K., ONPEAEITUM
o hopmysie (2.4)

0430800 g7 . 0-0)
08-(1-0) (1-0)
o= =0,43
0,43+057-1
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MakcuManbHBIN pacxoa BO3AyXa JUIA PA3KMIKCHUA MCETaHa B JIABC
OIIPpCACINM II0 BBIPAXKCHHUIO

Q, =60V,,.S,.x (3.12)

max ~ou”" 0.3

e Ko; — KO3(D(HIMEHT, YyUYNTHIBAIONIMKA JBIKEHUE BO3AyXa II0 YaCTH
BBIPa0OTaHHOTO TPOCTPAHCTBA, MPUJICTAIONICTO K MPHU3a00HHOMY; TMPHHUMACTCS
o pekomeHmanusM [2,8]. YuuTeiBas NpUHATHIC UCXOTHBIC JaHHBIC (YIpaBlICHUE
KpOBJICH TIOJIHBIM OOPYIICHHEM, ITOPOABl HETIOCPEICTBEHHOM KPOBJIM — TECYaAHBIN
claHem), K,,=1,188, x.,=0,43 u | , =1 , =180m ompenenum 1o opmyne (3.1)

A =765.6817 . [—1032' (1 0’05)}1'% . [180

-1,67
—j 11,1887 .0,43"% =21751/CcyT
194 180

[Tpu 3aMeHe CXEMBI 1-M-H-B-BT CXeMOu 3-B-H-u-nit
A,=918T1/cyT<Ama=21751/cyT. CienoBaTellbHO OrpaHUYEHHUE Ta30Boro (hakropa
Ha Harpy3Ky JaBbl HE OyJIeT.

VYuurteiBas, 4YTO B YCIOBUSX JCHUCTBYIOWIEHM IIAXThl HE MPUMEHSETCS
Jerazaiusi MCTOYHUKOB METAHOBBIACICHUS, NPU HCIOJIb30BaHUU CTOJIOOBOM
CUCTEMBbl pa3pabOTKH co cxemoil mnpoBeTpuBaHus 1-M-H-B-BT mnpemycmoTpum
MPUMEHEHUE M30JUPOBAHHOTO OTBOJA METaHA M3 BBHIPAOOTAHHOTO MPOCTPAHCTBA
3a Mpeaesbl BBIEMOYHOTO Y4acTKa C MOMOIIBIO ra300TCACHIBAIOIIETO BEHTUIIATOPA
BMIII'-7M. Tlpumenenue naera3ainyd HUCTOYHHMKOB METAHOBBIJEICHUS TMOTpeOyeT
OONBIIMX  MaTepHAIBHBIX W  TPYIOBBIX  3aTpar, YeM  HCIOJIb30BAHHE
M30JIMPOBAHHOT'O OTBOJIA METAHA.

WUrtak, nns pgadpHEHMIIMX pacuyeToB U MPU  KOHCTPYUPOBAHUU CXEM
BEHTWISIIUM TAHUPYETCS] TMPUMEHEHUE CXEMbl TMPOBETPUBAHUS BbIEMOYHBIX
yuacTkoB tumna 1-M-H-B-BT (cTosiOoBast cuctema pa3pabOTKH) ¢ M30JIHMPOBAHHBIM
OTBOJIOM M€TaHa U3 BBIPAOOTAHHOTO MPOCTPAHCTBA 3a MPEIEIbl BHIEMOYHOTO
y4acTKa € MOMOIIbI0 rasoorcachiBaroiiero BeHtuisitopa BMIII-7/M. Bropbim
BAPUAHTOM SIBJISIETCSI 3aME€Ha CTOJI0OBOI cUCTEMBI pa3paboTku co cxemoit 1-M-H-
B-BT Ha KOMOMHHPOBAHHYIO CO cCXeMmoi mpoBerpuBanus 3-B-H-m-nt. O06a
BapHaHTa CXEM MPOBETPUBAHMS BHIEMOYHBIX Y4acTKOB (i cxembl 1-M-H-H-niT ¢
W30JINPOBAHHBIM ~ OTBOJIOM  MeETaHa W3  BBIPAOOTAHHOTO  IPOCTPAHCTBA)
o0ecrneurBalOT CHITUE OTPAaHUYEHHUSI Ta30BOTO (haKTOpa Ha HArpys3Ky JIaBbl U HE
JOMYCKaIOT 00pa30BaHuUs OMACHBIX MECTHBIX CKOIUUICHUI METaHa.

3.2 PacyeT MaKCHMAJILHO JIOIYCTUMO# 10 ra30BoMy (pakTopy HArpy3KH Ha
JIaBY NPH NPOTrHO3€ METAHOOOMJIBLHOCTH 10 MPUPOTHOH METAHOOOMIbHOCTH

IJIACTOB.

Ecnmrn nporHo3 METaHOBBIAENEHHUS B JIaByY W BBIEMOYHBIM  Y4acTOK
MPOU3BOAWIICA 1O MNPUPOJHOW METAHOHOCHOCTH YrOJBHBIX IUIACTOB, TO
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MaKCUMAaJIbHO JIOMYCTHUMAsl MO ra3oBoMy (DakTOpy Harpy3ka Ha IUIAaHUPYEMYIO
JaBY MOXET OBITh paccunuTana no Gpopmymne

-1,93

A=A T2 {%fﬂ , (3.13)
B cBsi3u ¢ 3TUM paccMOTpUM TpHU CIIOCO0A CHIDKCHHUS METAaHOBBIJICICHUS B

JIaBy JUJISL CHATHS OTPaHUYCHUS Ta30BOT0 (aKTopa Ha Harpy3Ky OYUCTHOTO 32005

- Jerazanueil Imiacta-cliyTHHKa M BMeENIalomux mnopoi mnpu cxeme 1-M-H-B-BT;

IIpU 3TOM IIPUHUMAeM 3HadeHue KoddduimeHTa nerazamnuu mo «PyKkoBOJICTBY...»

[5] wm «Mertoanueckum ykazanusm...» [8] «,. =0,3 mpu cxeme neraszaruu c

OypeHHEeM CKBaXXMH Ha MOApadaThiBa€MbIU IMJIACT-CIYTHUK W3 BEHTUJISIIMOHHOTO
HITPEKa C pa3BOPOTOM Ha BCTpEUYy OUHCTHOMY 3a0010;
- U30JIMPOBAHHBIN OTBOJI METaHA M3 BhIPAOOTAHHOTO MPOCTPAHCTBA MpHU cxeme 1-
M-H-B-BT;
- 3ameHOM cxeMbl mpoBerpuBaHus 1-M-H-B-BT cxemorr  3-B-H-m-mit
(koMOMHUpPOBaHHAs CUCTeMa pa3paboTKH) 0e3 MPUMEHEHHS JIera3aliuu.

PaccmoTpuMm  mepBbIi  BapUaHT  CHIDKEHHMSI  METAHOBBIJICJICHUS B
IJIAHUPYEMYIO J1aBy.

VYuuThiBas NpUMEHEHHE Jera3aiiy miacTa-ClyTHUKAa U BMEIIAIOIINX TOPO/T
IPUMEM 110 aHAJIOTUH C BBILICIIPUBEAECHHBIM pacueToM K. ,=0,829.

Torma ¢  ydeToM  fgerasanuMd  HOBOE€  3HAu€HHE  aOCOJIIOTHOTO
METAHOBBIJIEJICHUS Ha y4aCTKe onpeeuM 1o Gopmyre

I =1 -x (3.14)
I p =9,79-0,829=8116 M3/MuH

MakcHMallbHO JOMYCTUMYIO IO ra30BOMY (haKTOpy Harpy3ky Ha OYHUCTHOM
3a00i1 onpeaenum o hopmyie (3.13)

1233-(1-0,05)

=918-8116™ .
Fves [ 194

1,93
} =894T1/cyT<A,=918T1/CYyT.

A,=9181/cyT™>Amax=894T/CyT, T.€. ra30BbII (PaKTOpP OrpaHUUMBAET HATPY3KY JABBI.

Tak kak 3amaHHas TayOWHA pa3pabOTKU YTOJBHOTO IUIACTa B YCIOBHSX
Jlonenkoro Oacceitna He mpesbimaeT 800M, TO TSl CHATHS OTPAHWYEHUS Ta30BOTO
(dakTopa Ha Harpy3Ky IUTAHUPYEMOU JaBbl IPUMEHUM JIOMOJIHUTEIHLHO JIETa3alluio
paspabaTpiBaeMoro miacta. [[puMeHnM cxemy nera3anuu ¢ OypeHHueM OJMHOYHBIX
CKBOKHMH TIapaJJICIbHO OYMCTHOMY 320010 C KOHBeWepHoro mrpeka. [Ipu stom
cornacHo [5,8] koadduuuent perazanuu miacra «,,, ,=0,2.
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C ydeToM npuMeHseMOM jerasanuu paspabaTeiBaemoro miaacta (x,,,,=0,2)

MW Jerazanuu TojApaldaThIBaeMbIX IUIACTa-CIyTHUKA MW BMEMIAIOIMIMX TOPOJT
(%5en, =0,3) paccuuraem juisi cxembl 1-M-H-B-BT HOBOe 3HaueHME KOd(hPuIHEHTA

K. p 110 BBIpaskeHUIo (2.5)

08(1-0,2) (1-0,3)
0,8(1-0) (1-0)

Torma BenuyuHa aOCOMIOTHOTO METAHOBBIICICHUS HA BHIEMOYHOM YYacTKe
MOJKET OBITh onpesenena mo gopmyse (3.10)

k, =043

c.p

+0,57-1- =0,743

|, =9,79-0,743=7,274m3/muH.

MakcuManbHO JOMYCTHMYIO IO Ta30BOMY (haKkTOpy HArpy3ky Ha JaBy
omnpenenum 1o dpopmyie (3.13)

1233-(1-0,05

1,93
=918.7,2747% . )} =1073T/CyT.
Arex [ 194 Y

Torna

A,=9181/cyT<Anax=1073T/CyT, TO €cTb NpU HPUHATHIX Mepax
CHSTh OTPaHUYEHUE Tra30BOro (paKTopa Ha HArPy3KY JIABHI.

Ecnu nipu 3agaHHBIX YCIOBUSX MO KaKUM TO MPUYMHAM HET BO3MOXHOCTHU
MPUMEHHUTHh Jera3aluio  pa3padaTbiBAa€MOro IJiacTa, IUIACTOB  CIIYyTHHKOB
BMEIIAIOUIUX TOPOJ, TO CIEAYEeT MPUMEHUTh U30JIMPOBAHHBIN OTBOJ METaHA U3
BBIPAOOTAHHOTO MPOCTPAHCTBA 3a MPEAESbl BHIEMOYHOI'O Y4YacTKa C TOMOIIBIO
ra300TCaChIBAIOIIETO BEHTHIISITOPA.

Torga MakcUMallbHO JIOMYCTUMYIO IO Ta30BOMY (DakTOpy Harpysky Ha
OouHuCTHOU 3a00u mpu cxemMe 1-M-H-B-BT U M30IUPOBAHHOM OTBOJIE METaHa U3
BBIPA0OTAHHOTO MPOCTPAHCTBA 3a MPEJIENbl BBIEMOYHOI'O Y4acTKa OMPENeIUM IO
dopmyie (3.15)

A =AM 60V S, (C -G, ) Kyms
R Cc-C, .
19 ﬁ [KB.H.y K,LZ.B.H (1 ~Kgno )] + (1 —Kpny )+ Kpny (1 - Kﬂ.B-H Xl - KL?-B-O)
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— —1,93
60-4-3,44(1-0,05)-1,494

1-0,05
194 =~ |0,57-0,7(1- 1-0,57 71-0,7)1-
94{375_0’05[0,5 0,7(1-0)]+(1-057)+0,57(1-0,7) 0)}

A =918-9,79%¢

Tak kak A,=9181/cyr<Amx=12691/cyr, TO mpu cxeme 1-M-H-B-BT u
NPUMEHEHUU H30JUPOBAHHOTO OTBOJA METaHA M3 BHIPAOOTAHHOIO MPOCTPAHCTBA
OrpaHWYCHHUH Tra30BOr0 (pakTopa Ha HArPy3KY JIaBbl HE OyIeT.

JIOTIOMTHUTENIbHO ~ pacdyeT Amax JODKEH  OBITh  NPOM3BEICH  IMpHU
HepaboTarolel ra3ooTcachiBaromieii ycranoBke npu C,=2% 1o ¢popmyite (3.16)

1 -167 max > ou"t ym.e
A =A1
194(1 “KysoKpny )

(3.16)

60V, S, (C—co)rs

A ~918.979 [60-4-3,44-1,494(2-0,05
> ’ i 194(1-0,057)

) 1,93
} =2621t1/cyT

Kak BumuMm u3 pacuetoB no ¢popmynam (3.15) u (3.16) MCHBIIUM SBISETCS
3HaueHUE Anax=1269T/cyT, 3TO 3Ha4YCHWE YYHUTHIBACTCS TIPH JAITBHEUIITNX
pacueTax.

[Ipu 3ameHe cxembl MPOBETPUBAHUSA BbIeMOYHOro yyactka 1-M-H-B-BT Ha
cxemy 3-B-H-u-nt 3Hauenue 1,=3,12m3/MuH (cM. paszen 2).

Torma BenmuuuHy Apma ompenenuMm 1o ¢opmyne (3.9) npu Q,=1032m3/mun
(cM. BBIIICTIPUBEICHHBIN pacueT s cxeMbl 3-B-H-v-1iT o hopmyste (3.12)).

1032(1-0,05

1,93
Amax=918-3,121'67[ 194 )} =3130T1/CcyT

IIpu stom A,=918T1/cyT<Anmx=3130T/cyT, TO ecTb ra3oBblii (akTop He
OTpaHUYMBAET HArPYy3Ky OUHUCTHOTO 3a004l.

Bri0op BapraHTa CHUKEHUS METAHOBBIICIICHUS B TJIAHUPYEMYIO OUHCTHYIO
BBIDA0OTKY WJIM BBIEMOYHBIH Yy4YacTOK 3aBUCUT OT TOPHO-T€OJIOTHYECKUX U
TOPHOTEXHUYECKUX YCJIOBUU M MPU OAUMHAKOBOU 3(PPEKTUBHOCTU MPUHUMAETCS
TOT BapUaHT, KOTOPKIN TpeOyeT MEHbIIIE 3aTparT.

JIist ycinoBuii HOBOM IMIAXThI, KaK MOKA3bIBAIOT PaCyeThl, HEOOXOJIUMO MpHU
UCIOJB30BAaHUU  CXEMbl MpoBeTpuBaHusi Tthna 1-M-H-B-BT npumeHuUTH
OJTHOBPEMEHHO JI€Ta3allMi0 IUIACTOB-CIIYTHUKOB M BMEUIAIOIIMX IOPOA U
M30JIMPOBAHHBINA OTBOJI METaHa U3 BHIPAOOTAHHOTO MPOCTPAHCTBA WK cxemy 1-M-
H-B-BT 3amMeHuTh Ha cxemy 3-B-H-H-niT (koMOMHHUpOBaHHAs CUCTEMa pa3pabOTKH).
OTO TO3BOJUT CHATH OrPAHUYEHHUS Ta30Boro (Qakrtopa Ha HArpy3Ky W He
JOMYCTUTH 00pa30BaHUsl ONMACHBIX MECTHBIX CKOIUJICHUN MeTaHa.
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[TPAKTUYECKOE 3AHATHUE 4
ITPOBEPKA CXEMBbI ITPOBETPMBAHN A BLIEMOYHOI'O
YYACTKA T10 OTACHOCTHU OBPA30BAHUS MECTHBIX CKOITJIEHUIA
METAHA U1 BBIFOP MEPOITPUATHIA 110 HEJIOITYILIEHUIO UX
BO3HMKHOBEHNA.

[lenp mpakTHUYECKOrO 3aHATHS — 3aKpeIUieHUE W YIIIyOJIeHUE 3HaHUM,
MOJYYEHHBIX  CTYJICHTAaMH B  PE3yJbTaT€ MNPOCIYLIIUBAHUS  JICKUUU WU
CaMOCTOSITEIILHOW pabOThI ¢ HOPMATUBHBIM JOKyMeHTOM [2] mo Teme «IIpoBepka
CXEM MPOBETPUBAHUS BBIEMOUHBIX YYaCTKOB IO OMACHOCTU 00pa30BaHMsI MECTHBIX
CKOIUICHUW METaHA.

Ilepen npoBeneHHEM MPAKTUYECKOTO 3aHATHS NPENOAABATENb JOJKEH
BBIOOPOYHO MPOBEPUTH TOTOBHOCTH CTYJICHTOB 10 TEME MPAKTUYECKOTO 3aHSTHUS.

CTyaeHT AOMKEH 3HaTh NPUYMHBI M MECTa BO3MOXKHOIO OOpa3oBaHMS
OMacCHBIX MECTHBIX CKOIUJICHUM MeTaHa B Mpejenax BbIEMOYHBIX YYaCTKOB WIIH
Pa3IMYHBIX CXEMax KX IMPOBETPUBAHUSA, METOJIWKY OMNPEAECICHUS BO3MOKHOCTH
00pa3oBaHuUs OMACHBIX MECTHBIX CKOIJICHUM METaHa.

B pesynbTaTe npoBeAeHUs NPAaKTUYECKOTO 3aHATHUS CTYJCHT JOJIXKEH YMETh
OMPENIeIUTh BO3MOKHOCTh OOpa30BaHUsl OMACHBIX MECTHBIX CKOIUIGHMM MeTaHa
JUTSl TPUHUMAEMBIX CXEM MTPOBETPUBAHUS BHIEMOYHBIX YYaCTKOB.

Jlnst pelieHuss BONPOCOB BO3MOXHOCTH OOpa3OBaHUs OMACHBIX MECTHBIX
CKOIJICHUM MeTaHa ¢ OOOCHOBAHUS TNPHUHSATUA CXEMbl ITPOBETPUBAHUS
IJIAHUPYEMOTO y4acTKa UCIOIb3YeM, KPOME MPUHATHIX B MPEAbIAYIIUX pa3jelax,
CHEYIOIINE UCXOAHBIE JAHHBIE!

- TOMEPEYHOE CEUCHHE BEHTWISIIIUOHHON BBIPAOOTKM B CBETY MNPUHUMAEM
S=11,2m?;
- OXpaHa BEeHTWISIIIUOHHOW BBIPAOOTKHU CO CTOPOHBI BIPAOOTAHHOI'O MPOCTPAHCTBA
MpU MOPUMEHEHUH KOMOMHUPOBAHHON CHUCTEMbl pPa3pabOTKU OCYIIECTBIISIETCS
KOCTpaMH.

[Ipu npumeHeHuu CTONOOBOW CHUCTEMBI Pa3pabOTKU OMACHBIE MECTHBIE
CKOIJICHHUSI ~ MeTaHa  MOryT  O0pa3oBbIBATBCS B  TYNHKE  MOTAILICHHS
BEHTWIAILIMOHHON BBIpaOOTKH. B CBsi3M ¢ 3TUM 1NpU TPUMEHEHHHU CXEMBbI
npoBeTpuBanus tuna 1-M-H-B-BT HEOOX0AMMO OCYIIECTBISATH MPOBEPKY 3TOU
CXEMBl TI0 OIIACHOCTH MECTHBIX CKOIUICHMM METaHa Ha CONPSIKEHUU JIaBbl
BEHTWJISIIITUOHHOM BBIPAOOTKOM.

IIpu cxeme 1-M-H-B-BT BO3MOKHOCTH 00pa3oBaHUS MECTHBIX CKOIUICHUU
MeTaHa C KOHIEHTpauuel Beimie ponyctumoro IlpaBunmamu Oe30macHOCTH
sHaueHus (<2%) Ha compspkeHHH (B TYIWKE TOTAIICHUS) WCKIIOYACeTCS, €CIU
BBITTONTHsICTCS yenoBue [2], [11]

1434.1. /S
K, = B.IL.P - >1 (41)
K .6 -
o {5

ym.e
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rae  lynp, — cpemHee oxkumaemoe aOCONIOTHOE  METAaHOBBIICICHHE U3
BBIPa0OTaHHOTO MPOCTPAHCTBA HAa BEIEMOYHOM ydJacTke, M3/MHUH;

S — mIomanae MOMEePEeYHOT0 CEUCHUS BEHTWISIIIMOHHON BBIPAOOTKH B CBETY,
M2; S=11,2M2;

Qy« — MaKCHMaJbHO BO3MOJXKHBIM pacxol BO3AyXa Ha INPOEKTHPYEMOM
BBIEMOYHOM yuacTke, M3/mMuH; npuauMaeM Q.,=1233 m3/muH (pasnen 3);

Kyr.s — KOOQQHUINEHT, yYUTHIBAIOIINN YTEUKH BO3/yXa 4epe3 BIPa0OTaHHOE
IPOCTPAHCTBO, AOJH €I.; IPUHUMAEM Ky =1,494(pazaen 3).

Jlyis ycrmoBWi, KOTJa M3BECTHA JOJS a0CONIIOTHOTO METAaHOBBIICICHUS W3
BBEIPAa0OTAaHHOTO TIPOCTPAHCTBA B METAHOOOWJIBHOCTH BBIEMOYHOTO Y4YacTKa
(x2=0,57, pa3nmen 3), BenuuuHy |, ; ,, MOXKHO ONPEAETNUTH IO HOpMyIIe

IB.H.P =K2 ' Iyq.p’ (42)
l,,»=057-902=514m3/MuH
Torna s cinyyast npuMeneHus: cxemol 1-M-H-B-BT

. = 1434-515\112 301

’ 1p33s (1,494—1}1'5

1,494

Tak kak K,>1, TO B TOTamicHWH BEHTWIAIMOHHOTO INTpPeKa OyIyT
00pa30BBIBATHCS MECTHBIC CKOIUICHHS METaHa C KOHIICHTpAIMeH BBIIIC
nomyctumoit [TpaBunamu O6e3omacHocTr (<2%). B cimydae orpaboTku 1-ro sTaxka
npu pacxone Bo3nyxa Q,,=1057 m3/mun u 1,,=3,882 m3/mun, x,=2,84>1.

Jlns mpenynpexaeHus o0pa3oBaHusl OMACHBIX MECTHBIX CKOIICHHH MeTaHa
B TYIHKE MMOTAIICHHS BEHTHSUIIUOHHOTO IITPEKa MPUMEHUM JIETa3alnio MIacTOB-
CIYTHUKOB W BMemarommx mopox (pasgen 3) ¢ kKod(hUIMESHTOM Jeras3aliiu
Kienn=0,3. IIpm 3TOM HOBOe 3HadYeHHE aOCOIIOTHOIO METAaHOBBIACICHUS B
BBIPA0OTaHHOE MIPOCTPAHCTBO |y 1y  OIIPEENINM 110 BBIPAKEHHIO

IB.H.P.a =lyup '(1_Ko.cn.n )’ (43)
| y.1ipq =514+ (1-0,3)=3598 M3/MuH

[IpousBenem mNOBTOpPHO pacueT Kod(p(duiMeHTa K, C y4eTOM Jerasaiuu
IJIACTOB-CITYTHUKOB M TOPOJ MPU OTPabOTKE MPEANOCIEIHEr0 ATaxa MIaXTHOTO
TIOJIA.
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Kak BusHO U3 pe3ynbTaTa pacueTa K, Ipu IPUMEHEHUH Jiera3alluu MIacToB-
COyTHUKOB W  TOPOJl OMACHOCTh  3ara3upoBaHus  TyNUKa  MOTalIECHUS
BEHTWISIHOHHOTO INTPEKa HE HCKII0YaeTcs, XOTs mnpu 3ToMm (pasgen 3) u
CHUMAaeTCs  OrpaHMYeHue  Tra3oBoro  (axropa Ha  Harpy3kKy  JaBbl
(Ap=9181/cy1<Amx=10241/cyT). Hnst caydas OTpabOTKH IEPBOTO  3Taxka
IAXTHOTO TMOJS U IPUMEHEHHUS MPU 3TOM Jiera3aliu MIaCTOB-CIIyTHUKOB U TIOPOJT
MOJTy4eHo K,=1,988>1.

Tak kak B cllydyae HCHOJIb30BaHUS CXeMbl mpoBeTpuBaHus 1-M-H-B-BT
(cronboBas cuctemMa pa3pabOTKH), O0Opa30BaHUEC HEAOMYCTUMBIX MECTHBIX
CKOIUICHUM MeTaHa B TYIMHUKE I[OrallaéMoro BEHTWISIIMOHHOTO IITpPEKa He
UCKIIIOYAETCs AaXkKe MPU MPUMEHEHHH Jera3alil UCTOYHUKOB METAHOBBIJICICHUS
(TI1aCTOB-CIIyTHUKOB W BMEMIAIOIIUX TIOPOJ), TO HEOOXOJUMO NPUMEHUTH
M30JIMPOBAHHBIA OTBOJ ME€TaHa U3 BHIPAOOTAHHOTO MPOCTPAHCTBA HA BCEX ATaxax
YKJIOHHOTO TOJISl WM 3aMEHUTHh CUCTEMY Pa3padOTKM Ha KOMOMHUPOBAHHYIO CO
cxeMoii mpoeTpuBanus Tuna 3-B-H-u-nit [2,4].

[Tpu nmpumenenun cxembl 1-M-H-B-BT (cTosiOoBasi cuctema pa3pabOTKH) U
a0COJIOTHOM METaHOBBIICICHUH B BBIpaOOTaHHOE mpocTtpaHcTBo 4,0M°MHUH U
Oonee (B HamieM cioy4ae TIpH OTCYTCTBHM Jeraszamuu |, ,=5,14m>Mun)
pekomeHnyercs [2,4] TpUMEHSTh HW30JIMPOBAHHBI  OTBOJ METaHa W3
BBIPA0OTAHHOTO 32 MPEAeIibl BHIEMOYHOTO YYacTKa MO KECTKOMY TPyOOmpoBoay C
MIOMOIIBIO TA300TCACHIBAIOLIETO BEHTUIISITOPA.

MertaH, OTBOAUMBIN 3a Mpeliefibl BBIEMOYHOIO Y4YacTKa, BBIIYCKAEeTCS B
BBIPA0OTKY C HUCXOJSIIEH BEHTWIAILMOHHOW CTpyel mocliie MpeaBapUTeIbHOTO
paz0aBiieHUsI €ro BO3JAYyXOM B CMECHUTEIBHOM KaMmepe 10 HOpM, TpeOyembiX
[TpaBusiamu 6€30MaCHOCTH.

XapakTepucTUKa  CXE€Mbl  HM30JHMPOBAHHOTO  OTBOJA  METaHa U3
BBIPAOOTAHHOTO MPOCTPAHCTBA C IMOMOIIBIO Ta300TCACHIBAIOIIETO BEHTHIISATOPA,
MOPSAIOK  pacueTra mMapaMeTpoOB H BBIOOpAa BEHTWISATOpAa TPUBEICHBI B
«PykoBojctBe...» [2] 1 «MeToauueckux yka3zaHusx...» [1].

[Ipu wm30IMpPOBAaHHOM OTBOJE METaHAa W3 BHIPAOOTAHHOIO MPOCTPAHCTBA
OCTaTOYHOE METAHOBBIJCIICHUE B BHIPAOOTAHHOE MPOCTPAHCTBO OMPEACIUM IO
BBIPKCHUIO

IB.H.P.a =lyup '(l_ K‘[Z.B.H )! (44)

A€ Kypy — KOIPQOUIMEHT, y4duThIBarOIIUNA S(PPEKTUBHOCTH H30JIHPOBAHHOTO
OTBOJIa METaHa, JIoJIU e.; st cxeMbl 1-M-H-B-BT npuaumaetcs pasabsiM 0,7 [2].
Torna

| ppq =514-(1-0,7)=1542 M3/MuH
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OnpenenuM 3HAYCHUE K, C YYETOM H30JIMPOBAHHOTO OTBOJA METaHAa IIO
dopmyne (4.1)

1434-1542112
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Tak kak ycioBue (4.1) BBINOJHSETCS, TO NMPU HAJHMYHUKA H30JUPOBAHHOTO
OTBOJIa ME€TaHa U3 BbIPAOOTAHHOTO NMPOCTPAHCTBA B YCIOBUSIX MPUMEHEHHS CXEMBI
nposerpuBanus 1-M-H-B-BT He OyayT o0Opa3oBBIBATbCS OIACHBIE MECTHBIE
CKOILJICHUSI METaHa B TYMHKE MOTAIICHUSI BEHTUISIIUOHHOTO MITPEKA. ITO MOBBICUT
0€30MacHOCTb YCIOBUU Tpy/ia MIaxTepoB U 3HPEKTUBHOCTH UX PAOOTHI.

Hckmounte 00pa3oBaHME MECTHBIX CKOIUIEHMM METaHa B  TYIIUKE
MOTallleHUs] BEHTWIALMOHHOTO IITpEKa MOYKHO, €CIH 3aMEHUTh CTOJOOBYIO
cuctemMy pa3pabotku co cxemoil 3-B-H-H-nT ¢ Bhmauedt mcxomsiiel CTpyd Ha
BbIPA0OTaHHOE MPOCTPAHCTBO.

CornacHo[2] mpu cxeMax MPOBETPUBAHUS BHIEMOYHBIX YYaCTKOB C BbIIAa4ci
UCXOJSIIEH CTPYH Ha BhIpaOOTaHHOE MpocTpaHcTBO (cxeMbl THma 1-B, 2-B, 3-B)
BO3MOXHOCTb 00pa30BaHUsI MECTHBIX CKOILIEHUI ME€TaHa B OUHCTHOU BBIPAOOTKE Y
BBIPA0OTAHHOTO IMPOCTPAHCTBA IMOJ BEHTHJISIIMOHHBIM MITPEeKOM (IIpH HAJIWYUU
oyroBoit mosockl, KT BXBT, dypakoBoil cTeHkH, OyTOKOCTPOB KOCTPOB — Y
HWKHEW WX KPOMKH) HCKITFOUAETCSl, €CIIN BBIMTOHICTCS YCIOBHUE

K = 113215 51p Kpirp <1 (4.5)

o
K —
ym.e
( yu Qdon ’ Kym.ﬂ

ym.e

II€  Kppp — KOOQOUIUECHT, yYUTHIBAIOIINANA METAHOBBIICIECHHE U3 BBIPAOOTaHHOIO
MPOCTPAHCTBA B MPHU3a00HHOE, JOJIH €]1.; ONPEACIIAeTCS M0 peKoMeHIausm [2,6];
KaK YKa3blBanoch B 2.2.3 KOIPQHULUUEHT Ky;p,=0, ecim oxpaHa ydacTKOBOIi
BCHTHISIITAOHHON  BBIPAOOTKM CO CTOPOHBI  BBIPAOOTAHHOTO IPOCTPAHCTBA
OCYIIECTBIISIETCS KOCTpaMmH, OyTOKOCTpamu, OyTOBOM TIOJIOCOM C OKHaMH
(kaHaJIaMH) WU CILUIOIIHOM OyTOBOM MOJIOCOM IIMPUHOM 10 5M;

Quon — pacxoa BO31yxa, HEOOXOIUMBIM IS IMOACBEIKSHHUS HCXOJMSIICH W3
BBICMOYHOI'O y4YacTKa BEHTWIALMOHHOM CTpyHd, M3/MHH, ONpeaeiscTcs II0
pexkoMeHaanuaM [2,6]; moscHeHHs K ONpeaeICHUIO IPUBEACHBI B pa3aeie 7;

Kyrn — KO3(G(HUIUEHT, yIUTHIBAIONINN OCTyIUICHHE (IPUTEUKH) BO3AYXa U3
BBIPAOOTAHHOTO IPOCTPAHCTBA B MPU3a00MHOE, JOJIH €]I.; MPUHUMACTCS COTJIACHO
pekoMeHmanusam [2].

YyuTepiBas, YTO HCXOAHBIMH  JAaHHBIMH  IPEAYCMOTPEHA  OXpaHa
BCHTHIISIITAOHHON  BBIPAOOTKM CO CTOPOHBI BBIPAOOTAHHOTO IPOCTPAHCTBA
KocTpaMu (Kg,=0), TOrga O4uCTHON BEIPaOOTKE y BBIPAOOTAaHHOTO MPOCTPAHCTBA
110/] BEHTWISIIMOHHBIM IITPEKOM HE OyJIeT.
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Takum 00pa3omM, mpUMeHEHHE CXeMbI ITpoBeTpuBanus 3-B-H-H-niT mo3BomuT
HE TOJBKO CHSTH OTPAaHWYCHHS Ta30BOro (pakTopa Ha HArpysKy JaBbl (pazmern 3),
HO ¥ UCKJIIIOUUTH 00pa30BaHKE OMACHBIX CKOIJIEHUI MEeTaHa.

[Ipu mnporHoze MeTaHOOOWJIBHOCTH IO MPUPOJHONM METAaHOHOCHOCTHU
pa3padaTbIBA€MOr0 IJIaCTa, MIACTOB-CITyTHUKOB M BMEIIAIOUIUX TTOPOJ ISl CiIydas
MPUMEHEHHUSI CXEMbl MPOBETPUBAHUS BBIEMOYHOTO yuacTtka Tuna 1-M-H-B-BT
MOJIy4YEHO 3HAYEHUE OTHOCHUTEIBHOTO METAHOBBIICICHUS B BbIpaOOTaHHOE
npocTPaHcTBO |, =5916Mm3/MuH, (pa3men 2). BCBA3M C OTHM ISl YCTAHOBJICHHS
BO3MOXKHOCTH OOpa30BaHUs OINACHBIX MECTHBIX CKOIUICHHII MeTaHa B TYIHKE
MOTAIICHUST BEHTWISAIMOHHOTO INTpPeKa 1o BbIpakeHuto (4.1) 3HadeHue
ko3(pdunrenTa x,

1434.5916,112
34-59 L 5 =345>1
1233 []AQHJ

o

1,494

YuurteiBas, 4T0 K,=3,45>1, Tymuke moramieHus BEHTHIAIIMOHHOTO IITpPEKa
OyyT 00pa30BBIBaTHCA OMACHBIE MECTHBIE CKOIUICHHS METaHa MPU MPUMEHEHUU
cxembl mpoBeTpuBaHus Tuna 1-M-H-B-BT U aOCOJIIOTHOM METAHOBBIJICICHUU B
BBIPAOOTaHHOE MPOCTPAHCTBO |, =5916 M3/MHH.

Jlnst mpexynpexaeHus o0pa30BaHusl OMACHBIX MECTHBIX CKOIUJIEHUN MeTaHa
B TYINUKE TOTallleHUusl BEHTWISIMOHHOIO IITpEKa CJeAyeT YMEHBIIUTh
METaHOBBIJIEJIEHHE B BRIPa0OTAaHHOE MPOCTPAHCTRO.

CHIKEeHUsT METAHOBBIJIETIEHUS B BBIPAOOTAHHOE TMPOCTPAHCTBO MOXKHO
JOCTUTHYTh  Jlera3aileil  IUJIaCTOB-CIIYTHHMKOB ¥  BMEIIAOIIMX  MOPO/I,
M30JIMPOBAHHBIM OTBOJIOM METaHa U3 BBIPAOOTAHHOTO MPOCTPAHCTBA 3a MPEAEIbI
BBIEMOYHOT'0 y4acTKa.

XoTd Ha JEUCTBYIONIEH IIaXTe HE MNPUMEHSETCS Jeraszanusi I[I1acTOB-
CIIyTHUKOB M BMENIAIONIMX TOPHBIX IMOPOJ, MPOBEPUM MOXKHO JIM B Cllydae ee
MIPUMEHEHUS TPEyIpeauTh 00pa30BaHUE OMACHBIX MECTHBIX CKOTUICHUN METaHa B
TYIUKE MOTaIlIeHNUs] BEHTWISIIUOHHOTO IITPEKa MPU CXeMe NMpoBeTpuBaHus tuna 1-
M-H-B-BT ¥ HICXOJIHBIX TaHHBIX ISl PEATIOCIECIHETO ITaXka MIaXTHOT'O MOJIs.

C yueroM jerazaluu IJIACTOB-CITyTHUKOB M BMEMIAIOUIUX TOPHBIX MOPOJT
npu kKodhdUIMeHTe aerazanuu s cxembl npoBeTpuBanus 1-M-H-B-BT K, ,=0,3
paccuuTaeM OXujgaemoe aOCOJTIOTHOE METAHOBBIJACICHUE B BBIPaOOTaHHOE
MPOCTPAHCTBO 10 hopMyJie

Iy pq =5916-(1-0,3)=4141m3/MuH

C yderoM jerazauuu OINpeeIuM 3HaueHue Koddduiuenta K, IO
BhIpaxkeHuio (4.1)
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YuuteiBas, 4T0 K,=2,4>1, merazamnmeil miIacTOB-CITyTHUKOB W BMEMIAIONITUX
TOPHBIX TMOPOJ HENb3s JOOUTHCS MPEAYNPEkKICHUS OOpa30BaHUS OIMACHBIX
MECTHBIX CKOIUICHHI METaHa B TyNHUKE MOTAlIeHUs] BEHTWISIIMOHHOIO IITPEKa Mpu
cxemMe mpoBeTpuBaHus Tuna 1-M-H-B-BT, mpuMeHUM W30JIMPOBAHHBIA OTBO/I
MeTaHa U3 BBIPAOOTAaHHOTO MPOCTPAHCTBA 3a MpPEJEibl BHIEMOYHOIO ydacTKa IO
KECTKOMY TPyOOIIPOBOJIY C IIOMOIIBIO ra300TCcaChIBAIOIEro0 BeHTHIIsATOpa [2]. [Tpn
3 PEKTHBHOCTH HM30JMPOBAHHOTO OTBOJAa MeTaHa He Hmwke (0%, dro
oOecrnieunBaeTcsl NpU H30paHHOM CcXemMe OTBOJa METaHa, OIACHbIE MECTHBIE
CKOIJICHUSI METaHa B TYNHKE TOTalleHWs] BEHTWISIMOHHOIO  INTpEKa
00pa3oBBIBaTHCS HE OYIYT.

[MPAKTUYECKOE 3AHATHE 5
PACUYET ASDPOANMHAMMNYECKUX ITAPAMETPOB BbIPABOTOK
HTAXTHBIX BEHTHMJIAIIMOHHBIX COEJMHEHNN

LIGJ'IB 1 3aa49U IIPAKTHUYICCKOI'O 3aHATHA

Lens mpoBeneHHs] MPAKTUYECKOTO 3aHITUS — 3aKPEIUICHUE U YIIIyOJeHue
3HaHUM, TMOJYYEHHBIX CTYJEHTaMH B pe3yJbTaTe MPOCIYUIAHHBIX JEKIUH u
CaMOCTOSITEILHOM  pabOTBl €  PEKOMEHAYEeMOW  JuTepaTypod MO  Teme
«AdpOIMHAMHYECKOE COMPOTUBIICHUE IIAXTHBIX BBIPAOOTOK», U (POPMUpPOBAHHE
YMEHUS UCTIONIb30BaTh NPUOOPETEHHbIEC 3HAHUS JIJIsl pelIeHUs MPodhecCHOHANTbHBIX
3a/1a4 MO pacyeTy BEHTWISIIUOHHBIX CETEeH IIaxT.

CoBpeMeHHbIE MIaXThl MPEACTABISAIOT COOOM CIIOKHYIO BEHTWIAIIMOHHYIO
CeTh TOPHBIX BBIPAOOTOK, COCTOSIIYI0O W3 BCEBO3MOXHBIX COUYETAHUI
MOCJIeI0BATENBHO, Map IUaroHaIbHO COCTMHEHHBIX BHIPAOOTOK.

[Ipu pemeHun 1UEIOrO0  psila  BOMNPOCOB  MPOBETPUBAHUS  IMIAXT
(perynupoBaHue pacHpenesieHUs BO3AyXa B BEHTWISIMOHHOM CETH, MOJCYET
o01mux 3HAYEHUHN JIENIPECCHH, a3pOJIMHAMUYECKOTO CONIPOTUBJICHUS
BEHTWIAIIMOHHBIX YYaCTKOB WJIU IAXT M Jp.) TPeOyeTCs BEHTUISAIIMOHHYIO CETh 110
aenpeccuu N, a’poAMHAMHYECKOMY CONPOTUBIICHUIO R MpeicTaBUTh B BHUIEC Kak
Obl OJJHOM MHHMMOU BBIPaOOTKH, JUIsl YEro HEOOXOAMMO YMETh peliaTh 3aJadyd 1o
OMPENICNICHUIO a’pOJMHAMHYECKUX MNapaMeTpOB KaK OTHEIbHO B3SITHIX TOPHBIX
BBIPA0OTOK, TaK U UX 3JIEMEHTAPHBIX COECUHECHUI.

JIJs1 yCenrtHoro BBIMOJHEHUS MPAKTUYECKOTO 3aHSATUS CTYAEHTHI JOJKHBI B
MEepUOJ CaMOCTOSATENbHOM MOATOTOBKM HM3YYUTh MaTepual COOTBETCTBYIOIIHUX
pa3enoB Kypca MO KOHCHEKTY, PEKOMEHJIYEMbIM Y4YE€OHbIM U HOPMATHUBHBIM
ucTouHuKaM [1,2] 1 yACHUTH 3aKOHOMEPHOCTH BEHTWIAIIMOHHBIX CETEH IIIaxT.
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Ha 3aHaTMM cTymeHTaM BbIIaeTcsi «PyKOBOJICTBO 1O TPOBETPUBAHHIO
BEHTWISALIMU YTOJIbHBIX MIaxT» [2] n yueOHoe mocodue [11].

B pe3ynbTaTe nmpoBeneHus IPaKTHYECKOTO 3aHATHS CTYACHTHI JIOJKHBI
- 3HaTh METOJBI pacyueTa a’pPOJMHAMHYCCKHX I1apaMETPOB OTACIBHO B3SITHIX
BBIPA0OTOK M IMAXTHBIX BEHTHJISIIMOHHBIX COCTUHCHHMIA;

- YMETh MPOU3BOJUTH PACUYETHI JCHPECCUHU, adPOTUHAMHUCCKOTO COMPOTUBIICHHS
OTJCJIBHBIX TOPHBIX BBIPAOOTOK, BEHTHWISIIMOHHBIX COCAMHCHUN M €CTECTBEHHOTO
pacrpezeieHus] BO3yXa B HUX.

Ha npakThyeckoMm 3aHATHU CTYJIEHTBHI PEIIAIOT 3a7auyd B COOTBETCTBHH C
WHIMBUTYTbHBIMH 3 TaHASIMH.

Hwxke mocienoBaTenbHO HM3JI0KEHA HA MPHUMEpPE PEIICHUS KOHKPETHBIX
3a/1a4 METOJIMKA OTPEACIICHUS JIEMPECCUN M a3pOJMHAMHYECKOTO COMPOTHBIICHHUSI
BBIPA0OTOK IO 33JaHHBIM HMX MapaMmeTpaM M Iojade BO3JyXa, a TaKKe CIoco0 U
MOPSAZIOK  pacyeTa  OOMUX  3HAYCHUH  JCTPECCUH,  adPOAMHAMHYECKOTO
COINPOTUBJICHHSI W pacxoja BO3AyXa B OTICIBHBIX BETBAX COCTUHCHHHA TOPHBIX
BBIPaOOTOK.

3ajaya 1. OmnpenenuTts ACMPECCHIO YKIOHA O W3BECTHBIM IapameTpam
COCTOSIHUS BO3/AyXa B Hauaje W KOHIE ero: maBmenue P1=102640 Ila, P,=105300
[Ta; Ttemmeparypa 1;=19°C; oTHOcHuTenbHass BIAXHOCTH @1=60%, @,=75%);
CKOpOCTh JABWXeHHS Bo3ayxa V=53 wm/c, V,=58 wm/c, ecnmu BbeIpabOTKa
3aKpeIUicHa apOYHOM MOJIATIMBOM KPEIbiO, a BEICOTHBIC OTMETKH Hadyaia U KOHIIA
€€ COOTBETCTBEHHO paBHBI: Z1= +60M, Z,= -240Mm.

Mertoanka u pe3yabTaThl PEMICHUS 3aJa4n
Jlenpeccuto h  BeIpaOOTOK 1O 3aJaHHBIM  TapaMeTpaM  COCTOSHHS
PYAHUYHOIO BO3/1yXa B HUX CIEIYET ONMPEICIATH IO YPABHEHUIO bepHyun

2 2

h=P —P, +x, plgl %, pz;/Z +pg(z,-2,) (5.1)

rae Py, P, — naBnenue Bo3myxa B Hayaie M KOHIE BbIpaOoTKH, [1a;

K1, K2 — KOO GUIMEHThl KHHETUYECKOW YHEPTUU BO3/1yXa B Hayaje U KOHIIE
BBIPA0OTKH;

P1, P2, p — IUIOTHOCTH BO3/lyXa COOTBETCTBEHHO B Haualie, KOHIE U CPETHSS
10 BBIpabOTKE, KI/M?;

V1, V2 — CKOpOCTh JBUKEHUS BO3/1yXa B Hauajie U KOHIIE BBIPaOOTKH, M/C;

g — yCKOpEeHHUe CBOOOIHOr0 NaJeHus, M/c%

Z1, Z, — BBICOTHBIC OTMETKH Hayaja U KOHIIa BEIPAOOTKHU, M.

3HaueHre KOI(POUIIMEHTOB KHUHETHMYECKOM DJHEpPrud MNPUHUMAIOT B
3aBUCHUMOCTHU OT IIEPOXOBATOCTU CTEHOK, OTPAHUYUBAIOIIUX MMOTOK BO3yXa!

BripaboTka 6e3 KperuieHus 1,07
BripaboTka, 3aKperuieHHast KHPIHIOM 1,06
BripaboTka, 3aKkperieHHast KpenexHbIMU paMaMu 1,18...1,30
TpyOompoBo b rnaakue 1,03
TpyOonpoBOIbI IIEPOXOBATHIE 1,12
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[1noTHOCTH BO3/1yXa B HAYaJIe U KOHIIE BHIPAOOTKHU:

p=0,00348"(1- 2378Pu®) (5.2)
" P100

rane P — naBnenue Bo3ayxa, Ila;

T — TemnepaTypa BO3ayIIHOTO MOTOKa, K;

P, — naBJieHre HACHIIAOIINX BOJSHBIX MapoB (ynpyrocth Hachkimenus) [a;

¢ — OTHOCHUTEJIbHAS BIAXKHOCTH BO3IyXa, %0.

JlaBeHWe HACHIIAIONIMX IAapoOB ompeneiasercs 1Mo Taomume [6] B
3aBHCHMOCTH OT TeMIIepaTyphl BO3yXa.

YuuteBasg, uto mnpm T;=273+19=292 K; P;,=2196,9 Ila, a Tpu
T,=273+23=296 K; P,,=2807 Ila, momyuum:

IJIOTHOCTh BO3AyXa B Hayalie BHIPAOOTKH

p, = 0,00348102640(1— 0,378-2196,9-60

=1,217kr/™m3;
292 102640-100

IIJIOTHOCTH BO3/1yXa B KOHIIC BI)Ipa6OTKI/I

p, =0,00348

105300(, 0378-2809-75) ;oo s
296 105300-100

CPEIHIOIO 1O BHIPA0OTKE MJIOTHOCTHIO BO3yXa

_ptp, 1217+1229

5 =1,223 Kr/m3.

p

[TpuanMas k;=K,=1,2, HaxoANM 3HAYCHHUE JCTPECCUN YKIOHA

1217-53°  1229-56°
2 ’ 2

h=102640-105300+1,2 +1.223-9,81-(60+ 240)=935 Ila

HonyquHoe IMOJTOXKHUTCIBbHOC 3HA4YCHHUC JACIIPCCCHHU TI'OBOPUT O TOM, 4YTO
BO3AYX ABHMIKXCTCA OT TOYKHU 1 x Touke 2.

3amaua 2. OmnpeaenuTts a’dpoANHAMUYECKOE COMPOTHUBIICHUE U JICTIPECCHIO
OTKaTOYHOTO IITPEKa, 3aKPEIUICHHOTO  a’pPOJWHAMUYECKON  Kpembio U3
cnennpoduiiss MPSMOTO BBITHOA, TPH CICAYIOMIMX YCIOBHIX. TOMEPEYHOTO
ceueHms ImTpeka B cBery S=13,6 M%, paccTOsIHHE Mexnay apkamu 1,0 M, amuHa
mrpeka L=1100 M, pacxox Bo3myxa B HeM Q=32 m?/c.

MCTOI[I/IKa " pE3yJIbTAaThl PCUICHUA 3a/la1n

48



I[ereCCI/Iﬂ h T'OPHBIX BBIpa6OTOK IIpHU IPOCKTUPOBAHNHN BCHTUIIALIMHN maxr.
LU
h=«a ? Q2 ) (53)

rae o — Ko3)GUIHMEHT a3pOAMHAMUYECKOTO BOIPOTUBIICHUS TOPHOM BHIPAOOTKH,
Kr/M3;
L — mmHA BRIpAaOOTKH, M;
U — nepuMeTp ropHOM BEIPAaOOTKH, M;
S — momaae MOMEePeyHOro CEUCHHS BRIPAOOTKH B CBETY, M
Q - pacxox Bo3Iyxa, M /c.

LU o
Kommiexe BennuuH a3 oOo3HayaeTcss OykBoM R u Has3pIBaeTcs

AOPOINMHAMHUYCCKHUM COIMPOTHUBICHUCM BBIpa6OTKI/I

R:“;U

(5.4)

Enmuanna nenpeccuu h — Ila, a aspoguHamudeckoro conpotuBienus R — I1a
A

KoaddurneHT aspoanHaMuydecKoro CONMpOTHUBICHUS BBIPaOOTOK 3aBUCUT OT
BHJIa BBIPAOOTKH, €€ CEUCHHUs], TUTIA KPETH, PACCTOSIHUS MEXITy CTOMKaMU, a TakxKe
MPOJOJABHOTO M TIOMEPEYHOro KamubOpa Kpenu BbipaboToK. [IpomonabHbIM
KaJIMOpOM Ha3bIBAC€TCS OTHOILCHHE PACCTOSHUSA MEXAY KPEMEKHbBIMU paMaMu K
IUaMEeTpy Kpenu, MOMEpPeYHbIM KaluOpOM — OTHOIIECHHUE AUaMeTpa Kpemu K
AKBUBAJICHTHOMY JUAMETPY BBIPAOOTKHU.

OKBUBAJICHTHBIM  JMaMeTp TOPHOW  BBIPAOOTKH  ONpEAeNsieTcs 0
3aBUCUMOCTH

a=— (5.5)

Kosdunment o a8 KOHKPETHBIX BBIPAOOTOK HpH pacueTax Oepercs u3
TabsuIl [2], cocTaBIEHHBIX HA OCHOBE SKCIIEPUMEHTAIBHBIX HAOIOICHUA.

Jlist 3a1aHHO# BEIpaboTKy 0=19,76-10° kr/nm’.

[lepuMeTp TOpPHBIX BBIPAOOTOK B 3aBUCHUMOCTU OT MX (DOPMBI BBIpAKAETCS
4yepe3 CEUeHHe

U=K+S (5.6)

raie K - xoadpdunment hopmbl nonepevyHoro ceueHus BIpaboTKH;
MPUHUMAETCS I BBIPAOOTOK KPYTIIOTO CEUEHUs paBHBIM 3,54,
cBoq4aToro — 3,8, TpanenueBuaHoro — 4,15.
[Toncrarsist 3HadeHus BesmauH B Gopmydsl (5.3), (5.4) moaydum MCKOMbIe
a’pOJIMHAMUYECKOE COMTPOTUBJICHUE U JEMIPECCUIO0 OTKATOYHOTO MITPEKA:
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h=0,0876-32% =89,711a;

1100-38- /1
R=1976-10 120 38 V138 _ 4 ne7611a-c%/

]

6.
M,

3amaua 3. Onpenenuts o0IIeE a’POJIMHAMUYECKOE COMPOTUBIICHUE,
JETIPECCUI0 BEHTUJISIIMOHHOM CETH, COCTOSIIECH M3 KJIETEBOTO CTBOJA, KBEpILIara
U KOPEHHOTO IITPeKa, MO KOTOPBIM BO3AyX pacxogom Q=98 M/C IBUKETCS He
Pa3BETBISISICH, €CIU COMPOTUBIICHUS OTIAEIBHBIX BBIPA0OTOK paBHBI: R =0,0154;
R,=0,01144; R,,=0,0511 ITa-c’/m".

MCTOI[I/IKa " pE3yJIbTAaThl PCUICHUA 3a/la1U

W3 ycnoBust 3amaud SIBCTBYET, UTO TpeOyeTcs HaWTU 3HAYEHUS HMCKOMBIX
BEJIMYMH [IJIs TOCIEJOBATEIbHO COEJAMHEHHBIX TOPHBIX BBIPAOOTOK, TaK Kak
BEHTWISILIUOHHBIM TOTOK JABUXKETCS OT OJHOM BBIPAOOTKM K Jpyrod He
Pa3BETBIISACS. Torma oO1ee a’pOIMHAMHUYECKOE CONIPOTUBIICHUE
BEHTWJISIIMOHHON ceTu OyleT paBHO CYMME CONPOTHBIEHUNU OTAEIbHBIX
BBIPA0OTOK, COCTABJISIONINX COEUHEHHUE, T.€.

Roﬁm:ZRi =R +R_+R,, (5.7)

i=1

R, =0,0154+0,0114+0,0511=0,0779 TTa-c*/m°.

3HaueHne OOIIe IenpecCuu BBIPAOOTOK COCAMHEHHS MOYKHO BBIYHUCIHTH
JUTSI U3BECTHBIX BeMUMH Rogy B Qup IO popMyITE

h,s, =0,0779-982=7482 Ila (5.8)

3agaya 4. Jlusg mnpoBeTpHBaHUS BBIEMOYHOM IIaHEIM IMAXTHOTO ITOJIS
momaercs 18 m%/c BO3/yXa. ASPOAMHAMHUYECKUE COMPOTUBICHUS OTIEIbHBIX
BBIPAOOTOK BRIEMOUYHBIX YYaCTKOB MaHeH cOCTaBIsoT: R1,=0,096, R,3=12,3,
R34=0,087, R45=R1.5=0,032, Rg7=0,113, R7.6=5,9, Re5=0,134 ITa-c?/m".

Omnpeaenuth 00OIIME 3HAYCHHS aA’POJUHAMHYECCKOIO  COIPOTHUBIICHHMS,
JETPECCUH BEHTIIAIIMOHHONW CETH W PacxoJl BO3MyXa B OTACIBHBIX BETBSAX
COCIMHCHUS IIPU €CTECTBEHHOM €0 PacIpe/ICICHHH.

MCTOI[I/IKa " PE3yJIbTAaThl PCUHICHUA 3a/la4U
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B cooTBeTCTBUU CO CXEMOU MPOBETPUBAHUS BEIEMOUYHOW MaHEIU U300pa3um
CXEMY BEHTWJISIIMOHHBIX COCAMHEHUN. AHATU3UPYS €€, MPUXOJAUM K BBIBONY, UTO
JUISL pelIeHus MPEeACTaBICHO MapajyIeIbHOE COEIUHEHHE BBIPAOOTOK, TaK Kak B
Touke 1 BEHTWISIMOHHBIA TOTOK pa3BETBISIETCA, a B TOYKE O IMOTOKH
COCIMHSIIOTCS BMECTE, U KPOME TOr0, OTCYTCTBYIOT BBIPAOOTKH, CBSI3bIBAIOIIUE
BETBU COEAMHEHUS, a YTEUYKaMH BO3/lyXa 4epe3 IUTI03bI IpeHeOperaem.

[IpaBasi u neBas BETBU MapajUICIBHOTO COEAMHEHHUS COCTOST U3 psla
MOCJIEI0BATEIBLHO COCIMHEHHBIX BBIPAOOTOK.

[Ipexxme Bcero cienyer ONpEeNeiuTh a’pPOJAMHAMHYECKHE COMPOTUBIICHUS
BETBEH, a 3aTeM HaWTU 00I1Iee CONPOTUBIICHUE MAPATIICTBHOTO COEAMHEHNUS.

AdpOoIMHAMUYECKOE COMTPOTUBRIICHUE JIEBOM BETBU COCTUHEHUS

P:=R ,+R, ;+R; , +R, . =

s (5.9)
R, =0,096+12,3+ 0,087 +0,032=12,515/7ac’ | m
ConportuBneHne npaBox BETBU
Ppp = les + R377 + R7—6 + R6—5 = (510)

R, =0,032+0113+59+0134=61791ac’ | u°

puc.5.1 Cxema npoBeTpuBaHus (a) ¥ BEHTHIAIUOHHBIX coeauHeHui (0)
BBICMOYHOM TTAHEIN IIIAXTHOTO MOJIs
OOmiee a’poAMHAMHYECKOE COMPOTUBIICHUE NapaIICIIbHOTO COCIUHEHUS
omnpenenuMm 1o Gopmye

1 1 1

= -
VR VR Rap

(5.11)

o1



1 1 1

= + =0,685;
JRos 12515 /6,179

R, =213 ITa-c?/m°.

BenmnunHy oOmiel menpeccuu COSOUWHEHUS HaWaeM 110 HW3BECTHBIM
3HAYCHHUAM Rogy B Qo

hoﬁm = Roﬁonzﬁm (5 12)

h,, = 213-18 =690/1a
Pacxon Bo3myxa B JIEBOI BETBU MapaUIeILHOTO COSTUHEHUS MTOJCYUTAEM TI0
bopmyne

0, - Jom (5.13)

Q=8 _743m3c

125-15
+1
6179

JIns onpexneneHus pacxoJa BO3JlyXa B NPaBOM BETBH BOCHOJIb3YEMCS
3aKOHOMEPHOCTBIO MAPAIIIETBHOTO COSIUHEHUS.

QHP = Qosu[ - QﬂEB (5 14)
Q,» =18-7,43=10,57 Mm3/c

3amaua 5. Onpenenuth HANPaBJICHUE JBIKCHUS BO3MyXa B JUAroHamu 2-3
IMarOHATBHOTO COeMUHEHUs 1-4 mpu CIeAyoMMUX 3HAYEHUX a’pOAMHAMHUYICCKUAX
CONPOTHBIICHUIM BETBEH auMaroHanbHoro coeaudenus (puc. 5.2); R;.,=0,06
Ma-c?/m®; R,3=6 Ma-c2/m®; R,.4=10 Ma-c2/m®; R5.4=0,09 Ma-c?/m®; R;13=20 Ma-c?/m°.

Jlist onpeiesieHus HarpaBICHUS
TBUKEHUS BO3/IyXa B TUArOHAIN 2-3
HEO0OXOJIMMO PACCUUTATH BEIUUUHY
COOTHOIIEHUN a3POIMHAMHAYECKHUX
CONPOTHBIICHUHA BEHTUIISILIMOHHBIX
BETBEH
Ry, Rys
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R, 006

2 =222 - 0,006
R,, 10
Ris = 20 9999
R,, 0,09

Tak kak Riz =0,006< Ris

2-4 3-4
BEHTUJISIITUOHHOTO y3J1a 2 K Y311y 3.
[Ipu 1pyrux COOTHOLICHUSIX:

=222,2, TO BO3yX B JUaroHaiu 2-3 IBUXKETCS OT

R R
2> 2 ory3na 3 K y3ay 2;
R274 R374
R
RH =— BO3/yX MO MAroHAI HE TIEPEMEIIaeTCs

3amaya 6. /[ns ycnoBuil mpumepa 5 paccuuTaTh pacrpeesieHne Bo3IyXa 1o
BETBSIM JTUATOHAJIBLHOTO COSIUHEHUE O0IIee adpOIMHAMUYECKOE COMTPOTUBIICHUE U
JETIPECCHIO THATOHATHLHOTO COSAMHEHNs, W300paKeHHOTO Ha puc.5.3 Tpu o0IIemM
MOCTYIJICHUH BO3/yXa HA JUArOHAIHHOE COSTUHEHUE Q06:20M3/C.

Ha ocHOBaHMM BTOPOTO 3aKOHA BEHTHJISIIIMOHHBIX CETEH IS 3aMKHYTBIX
KOHTYpOB 1-2-3-1 u 2-4-3-2 3anuiieM ypaBHEHUE, BRIPAKAIOIINE PABEHCTBO
NETPECCUi BETBEH

) " ] o H CoLoUMHEH UL
Puc §2 Cxema 01LQ2OoHAAEHOZO e e

20prbix Evipa Sommok

h,=h,+h,, (515)
h274 = h374 + h2,3 (516)
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[loncraBuB OyKBEHHBbIE 3HAYEHHS a’3pPOJMHAMUYECKHX CONPOTHUBICHUN U
Pacxoji0B BO3/lyXa B BEHTWJISAIIMOHHBIX BETBAX (COTJIACHO 3aKOHY COMPOTHBIICHUS)
MMEEM CUCTEMY YPaBHEHUMU

R173Q1273 = R172Q1272 + R273Q2273 (517)
R274Q2274 = R374Q3i4 + R273Q2273 (518)

B xauecTtBe OCHOBHBIX pacxofoB Bo3ayxa mpumeM Qi3 Qz3, Qo4, a
BCIIOMOTATEIhHBIC PACX0IbI BO3AyXa U Qo ONIPEIETUM IO BRIPAKCHUSIM

Q1—2 = Q274 + szs (519)
Q374 = Ql—S + szs (520)
Q06 = Qlfs + Q274 + szg (521)

[ToncraBum B ypaBHenus (3.17) u (3.18) 3nadyenus BenmmuuH Q1o U Qz4 U3
BeIpakenuii (3.19) u (3.20)

R, 'Q1273 =R, (Q274 +Q,, )2 + R273Q2273; (522)
R, 'Q2274 =Ry, (QI—S +Q,, )2 + R273Q2273; (5 23)

Pasnmenum cnaraembie ypaBHeHudt (3.22) u (3.23) Ha pacxoj Bo3dyxa B
nuaronamu Q? ., a ypasHenue (3.21) Ha Q, ,

R13£Q13 j = Rlz(QZ4 +1j +R,; (5.24)

Qs Qs

S RPN A
Qs Qs
Qus _Qus + Qs 1 (5.26)
Qs Qs Qs

Q Q

2-3 2-3

Qz 3 _ﬁ (527)

- _x+y+1
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VYpauenus (3.28) u (3.29) onuceIBarOT ABE IEPECEKAIONMINECS THIIEPOOJIBI.
Touka mepecedeHUs THUIEPOOT SIBISICTCS, ONPEACIACT 3HAUYCHHS BEIUYHUH X-Y
ypaBHEHUSMU:

x:\/h(y +1)° + F;” ; (5.30)

y=\/§” (x+1)° + FF:” ; (5.31)

JIis ToJlydeHusT BEIMYMH X M Yy HCIOJb3yeM rpaduueckuii meroa. B
ypaBuenun  (5.30) w (5.31), Tme a’poaMHAMHYECKHE  COMPOTHBIICHUS
BEHTWISALIMOHHBIX BETBEH 3aJaHbl, 3a7a€MCsl PSJOM MPOU3BOJLHBIX 3HAYCHHUH Y B
ypaBHenuu (5.30) u x B ypaBHenuu (5.31) u onpenensieM 3HaYCHHS X H Y.

y 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

X 0,5500 | 0,551 | 0,552 | 0,552 | 0,553 | 0,554 | 0,555 | 0,556 | 0,557 | 0,558 | 0,559

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

<

X 0,780 | 0,782 | 0,783 | 0,784 | 0,786 | 0,788 | 0,789 | 0,791 | 0,793 | 0,795 | 0,797

[TonydyeHHble W 3aJaHHBIC 3HAUCHUS MMAPAMETPOB X W Y HCIOJB3YeM IS
MOCTPOCHUS OTPE3KOB runepoon (puc. 5.4).

B pesynbraTe MOCTpOCHMU MONTy4aeM TOYKY MEpeCceUCHHs] THIEpPOONT C
koopauHatamu: x=0,556; y=0,789.

[To ypaBHeHnuto (5.27) paccurtaeM pacxoJ Bo3ayxa B AuaroHanu Q.3

Q,, = 20 =8529m°/c
0,556+0,789+1

I/ICXO,HH n3 0603Ha‘-ICHI/I$I BCJIINYHHEI X, HOquI/IM
Q,=0Q,, X; Q,, =8,529-0,556 = 4,742 M°/c
Hcxons n3 0003HaueHHsI BEIMYUHBI Y, MTOIYYUM
Q.=Q,5Y; Q,, =8529-0789=6729 M°/c
Cornacho ypasuenwuto (5.19), momryanm
Q,, =6,729+8,529=15,258 M°/c
Cornacho ypasaenwuio (5.20), mosryanm
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Q,, =4,742+8529=13271 m°/c

[TpoBepky BhITIONHUM 110 ypaBHeHUIO (5.21)

Qo =4742+6,729+8529=20 M°/c

Takum o00pa3oMm HaiiiecHHbIE 3HAYE€HHUS PACXOJOB BO3QyXa I10 BETBIM
IUArOHAJIILHOTO  COECJUHEHUS COOTBETCTBYIOT OOLIEMY pPAacXoly BO31yXa,
IIOCTYNAOIMEMY HAa JMAarOHAJIbHOE COCIMHEHHUE W a3pOAMHAMHYECKUM
CONPOTHBIICHUAM BETBEU TNAarOHAJIbHOIO COCANHEHMUS.

Haiee paccuMTaeM JENPECCUI0 AMATOHANIBHOIO coeauHeHus. s 3Toro
IIPUHHAMAEM, YTO JAETPECCUS TUATOHATIBHOIO COCIMHEHUS PaBHA CYMMeE JAEIPECCUI
ITOCJIEA0BATENBHO COCITMHEHHBIX BETBEU COTJIACHO YPABHEHUSAM

Nos=h1-2+N4 (5.32)
Nos=N1-3+N34 (5.33)
Nos=N10+Np3+h3.4 (5.34)
Nos=h1-3-No3thy (3.35)

Toraa moydum ¢ yd4eToM 3aKOHa COMPOTUBIICHHUS
h=RO? (5.36)
ITo ypaBuenuto (5.32) ¢ yuerom (5.36)
h,s =R,Q, +R,,Q5 (5.37)
h . =0,06-152582 +10- 6,729 = 466,0[1a
ITo Beipaxenuto (5.33) ¢ yuerom (5.36)
h,s =R 3 Qs + Ry, Q5 (5.38)
h _=20-4,7422 +0,09-13,271° =466,0I1a
ITo ypasuenuto (5.34) ¢ yuerom (5.36)

h06 =R, 'lefz + R273Q2273 + R374Q3274 (5 39)
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h . =0,06-15258" +6-8,529° +0,09-13,271* = 466,0[1a
ITo BeIpaxkenuto (5.35) ¢ yuerom (5.36)
h,=R_,Q -R,.Q. . +R, ,Q, (5.40)
h,=20-4,742* —6-8529° +10-6,729° = 466,0I1a
Takum 00pa3oM JENPECCHIO  IMArOHAIBHOTO  COCAMHEHHUS  MOKHO
paccuuThIBaTh 10 Jitobomy u3 ypaBuenuit (5.32), (5.33), (5.34), (5.35).

ASPOI[I/IHaMI/I‘-IeCKOe COIMPOTUBJICHUC AUaroHajalbHOI'O COCIUHCHUA
OIIpCACINM I10 BBIPAXKCHHUIO

hO
R,s = o 0265 (5.41)
R, =:T6f ~1165ITa ¢*/m°

[TPAKTUYECKOE 3AHSATHE 6
PA3PABOTKA CXEM BEHTW/IALMN ITAXTHI JIA
XAPAKTEPHBIX ITEPUOIOB BEJIEHMA I'OPHBLIX PABOT

Ilenb MpakTUYECKOro 3aHATHS — TMOBBIIICEHHE KadecTBa YCBOCHHS
CTYJIEHTaMU TEOPETUYECKOro Marepuana no teMe «CxeMbl BEHTHIALMH yTOJIbHBIX
[I1aXT, UX XapaKTePUCTUKA U TPeOOBaHUS K UX NU300PAKEHHUIO» a TAKKE MOJTyUEHHUE
MPAKTUYECKUX HABBIKOB MO KOHCTPYUPOBAHUIO CXEM BEHTHJISIIUU IAXT.

[TpoaomKUTETHHOCTh MPAKTUYECKOTO 3aHATHUS 2 Jaca.

Bo Bpems nomamiHeil camMOCTOSATENbHOM pPabOThl CTYIEHTHI JIOJKHBI:
U3YYUTh MaTepual JEKUUU IO TEeME NPAKTUYECKOTO 3aHATHs, TpeOOBaHUs
HOPMATUBHBIX JIOKYMEHTOB U METOJAMYECKHX YyKa3aHUW K COACPKAHUIO U
M300paKEHUIO cXeM BeHTHIsanuHu maxr [2,9,10].

CxeMa BEHTWIALIMHU IIAXT OMNPENEIsSeTCS MPUHATHIMU Ha IIaXTE€ CXEMOU
BCKPBITHUS, CIOCOOOM MOJATOTOBKH, CHCTEMOW pa3pabdO0TKH, CXEMOM IPOBETPUBAHUS
BBIEMOYHBIX YYaCTKOB M MOPSJIKOM OTPAOOTKH YrOJBHBIX IUIACTOB, MMOATOMY IMPHU
TeMe AUIUIOMHOrO mnpoekTta «I[IpoekT HOBOM MIaXThl» MPU KOHCTPYUPOBAHUU
CXEMbl BEHTWISIMU WIAXThl YYHUTHIBAIOTCS PEIICHHS] MO BbIIIEMEPEUUCICHHBIM
BorpocaM. B 3ToM ciydae pa3pabaThIBalOTCS JBE€ CXEMbl BEHTWISIMU: Ha
HauOoJiee JIETKUM W Ha HauOoJiee TSKENbI Mepuo/ibl MPOBETPUBAHUS B TCUCHUE
15-25 nmet, TO ecTh Ha MEPHOIBI MUHUMAJIHLHOW M MaKCHUMAJIBHOU NETIPECCUU U
noJa4y BO3/lyxa BEHTWISITOpoM miaxThl. [Ipu Teme qumniomuoro npoekta «IIpoekt
N0pabdOTKM 3amacoB» BHJ CXE€Mbl BEHTWIALMM YK€ u3BecTeH. [lpu sTom
HEOOXOIMMO TIOCJIE PEIIEHHs BOMNpOca C BBIOOPOM CXEM MPOBETPUBAHMS
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BBICMOYHBIX YYaCTKOB M Pa3pa0OTaHHOTO KaJCHIAPHOTO IUIaHa OTPabOTKU (HMiTu
I0pabOTKH) YrOJIbHBIX IJIACTOB CYIIECTBYIOMIAs CXeMa BEHTWISAINH JCHCTBYIOMIEH
IaXThl JIOMOJIHSETCS HOBBIMH OOBEKTAMU TPOBETPUBAHUS U TMPOU3BOAUTCS
UCKJIIOYEHUE W3 BEHTWISIMOHHOW cenbl oTpaboTaBmmMx oObekTOoB. (Cxema
BEHTWISIIIUM  IIAXThl  JIOJKHA  YYUTHIBATH HauOoyiee  TPYIHBIA  TMEPUOT
MIPOBETPUBAHMSI IIIAXTHI TIPH JOpabOTKe 3amacoB B TedeHue 15-25 met, To ecTh oHa
JI0OJDKHa COOTBETCTBOBAThH MEPUOJY PabOThI MIAXThl, TPU KOTOPOM MOTpeOyeTcs
MaKCUMallbHasi JeNpeccuss W MaKCUMalbHas TIojJladya BO3[yXa BEHTHISTOPOM
TJIAaBHOTO TPOBETPUBAHUS JCUCTBYIOIIEH YTOJIbHON IIAXTHI.

[Ipu BBINOTHEHUU AOMAIIHUX pacdeTHO-rpadUuuecKux padoT, AUILIOMHBIX
paboT U chenuandbHBIX YacTel JUIJIOMHBIX IMPOEKTOB B KAYECTBE XapaKTEPHBIX
MEPUO/IOB PA3BUTHUSL TOPHBIX PAOOT MOXXHO MPHUHATH MEPUOJBI, TP KOTOPBIX ISt
obOecrieueHUs: 0OBEKTOB MPOBETPUBAHUS IIAXThI CBEXKUM BO3yXOM IMOTpeOyeTcs
MUHHMMaJbHAsd W  MaKCHUMallbHasg  JENpeccusl  BEHTUJIATOpPAa  TJIaBHOTO
MPOBETPUBAHUS.

Jlenpeccusi maxThl 3aBUCUT OT pacxoja BO3[yXa U JUIMHBI BBIPAOOTOK B
LENU TOCIIEeIOBATENIbHO COEIUHEHHBIX BBIPAOOTOK pPAcYeTHOrO HaMpaBiICHUs,
BKJIIOYAIOIIIETO BHIEMOUYHBINA yuyacTOK. OOBIYHO TaKUX PacyeTHBIX HANpaBlICHUM Ha
KOHKPETHBIN Mepuoj; paboThl PaBHO KOJIMYECTBY BBIEMOUHBIX YYaCTKOB B LIAXTE
(WM TIaHeNW) MPOBETPUBAEMBIX JUIMHHBIM BeHTHIsATOpoM. OJHAaKO W3 Bcex
pacyeTHBIX HaMpaBlI€HUM HEOOXOJUMO Ha KaXAbld Mepuoj BHIOpaTh TO, B
KOTOPOM OTCYTCTBYIOT PEryJsITOpbl pacxoja BO3AyXa B BUJE BEHTUJISIIMOHHBIX
OKOH WJIM IPYrOoi KOHCTPYKIUU.

OOblYHO  MUHUMaJIbHas  Jenpeccus  (HamOojee  JICTKUH — TEPHOJ
MIPOBETPHUBAHMS AXTHI OBIBACT MPU OTPAOOTKE MIEPBOTO dTaxKa (sSpyca) B MAXTHOM
MoJie MpU HUCXOJAIIEH OTpabOTKe B KaxJOM IutacTe. PacueTHoe HarpaBlieHHE C
MakcUMaJbHOU nenpeccuu (Hamboliee TPYAHBIA TIEPHOMA TPOBETPUBAHUS) MOYTH
BCEI/Ia COOTBETCTBYET OTPAOOTKE MPEATIOCICIHUX SAPYCOB (dTaxkeid), CTOJOOB B
BBIEMOYHOM moJie. B 3TOT mepuon pacxon Bo3ayxa sl MPOBETPUBAHUA spyca
(oTaxka), TaHENM W MPOTHKCHHOCTH IEMU IOCICOBATCILHO COCAMHCHHBIX
BBIPA0OTOK OT YCThsl BO3[yXOIAJAOUIEr0 CTBOJIA 4epe3 Haubojee yJajJeHHbIN
BBIEMOYHBII Y4YacTOK JO KaHajla BEHTUJISATOPA, IMPOBETPUBAIOIIECTO OOBEKTHI
PAcyYETHOTO HAIPABJICHUSI HAUOOJIbIIIKE.

Takum 00pa3oM, B CTyJEHUYECKUX pabOTax JOCTATOUYHO M300Pa3UTh CXEMBbI
BEHTWIAMKA TIaXThl (MAHENM) I8 HauOoJiee JIETKOr0 W Hambojee TPYIHOTO
MEPUO0B MPOBETPUBAHUSI.

[Ipu npoeKTUPOBAHUU CXEMbI BEHTHIISIIIUU IAXThl HEOOXOIUMO OOECIICUNT:
- YCTOMYUBBIN PEKUM MPOBETPUBAHUS HA BECH NEPUOJI IKCIUTyaTal[UU IIaXThI;

- MUHUMAaJIbHOE YHUCJIO BEHTHISIIIUOHHBIX COOPY>KEHHUM B LIEJISIX CHUXKEHHS yTEUEK
BO3/1yXa U MOBBIIICHUSI HAJIE)KHOCTU U YCTOMYUBOCTU MTPOBETPUBAHMUS;

- 000Cc00IEHHOE MPOBETPUBAHUE BHIEMOYHBIX YYACTKOB, MPOXOJAUMBIX TYIHKOBBIX
BBIPa0OTOK, ckiIagoB BM, rapax-3apsaHbIX, KPYHBIX 3JIEKTPOMAIIUHHBIX KaMep,
TJIABHBIX TPAHCIIOPTHBIX BBIPAOOTOK, 00OPYOBAHHBIX JICHTOYHBIMU KOHBEHEpamMu
WJIM UCIIOJIb30BAHKE UX JIJIS OTBOJA UCXOASIINX BEHTUISIIUOHHBIX CTPYH.
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K rmaBHBIM  TpaHCHOPTHBIM  BBIPAaOOTKaM  OTHOCSATCS  BBIPAOOTKH,
NpeJHa3HAYCHHbIE JJI1 TPAHCIOPTUPOBAHMS BCEX BHJOB TIpy3a MEXIY
BBIEMOYHBIMU Y4YaCTKaMHU U OKOJIOCTBOJBHBIM JBOPOM HWIIM MOBEPXHOCTHIO MPHU
HAKJIOHHBIX CTBOJIaX.

JIist TOBBIIIEHUST YCTOMYMBOCTH TIPOBETPUBAHUS CXEMbl BEHTWISIIIUU
PEKOMEHIYIOTCS CIIEAYIOIME OCHOBHBIE MEPBL.

[IpuMeHSITh  BO3MOXKHO  MEHBIIEE  KOJIUYECTBO  BEHTWIALIMOHHBIX
COOPYKCHUH M YMEHBIIATh KOJWYECTBO AUATOHAJIBHBIX COCIWHEHUN B IIAXTHOU
BeHTwinuonHo cetr  (IIIBC). HaumMmeHbIIMM 4YHCIOM  BEHTHISIIHOHHBIX
COOpY>KEHUH U UaroHaneil XxapakTepu3yrTCcs CXEMbI TPOBETPUBAHUS BHIEMOYHBIX
YYaCTKOB, OTpadaThIBAEMBIX CTOJI0OAMHM 1O BoccTaHuH. (majeHuro). [Ipu orpaboTke
BBIEMOYHBIX YYAaCTKOB MO MPOCTUPAHUIO M TAHEIbHOW MOATOTOBKE CHM)KCHUS
YUCJla BEHTWIALIMOHHBIX cOOpykeHuil u auaroHaneid B [IIBC M0XHO HOCTUTHYTH
MpU MPUMEHEHUU NPSIMOTOUYHBIX CXEM IPOBETPUBAHUSI BBIEMOUYHBIX YYacCTKOB C
BbIJaUell  HCXONAIIUX CTpyd 1o ¢raHroBeiM BbIpaboTkam. U3  cxem
MPOBETPUBAHUS BHIEMOYHBIX YYaCTKOB, 00ECIEYMBAIOIIUX MOJHOE 000CO0JIEHHOE
pa3baBiieHne BpemHoctel (ras, MbUIb, TEIJIO) MO HWCTOYHHKAM BBIJICICHHUS,
HauOoyiee YCTOWYMBOE MPOBETPUBAHUE OOECIEUMBAET NPSIMOTOYHAS CXeMa C
HUCXOJISIIUM JBWKCHUEM Bo3yxa B jaBe (3-B-H-u-niT).

CoKpaTuTh 4YHUCIO JOMOJHUTENbHBIX BBIPAOOTOK MEXIYy CBEXEH U
ucxoasmed crpysmu (cOoek, TMedeil, MPOCeKOB W T.I.) W BEHTWISIIMOHHBIX
COOpY>KEHUH, 0COOCHHO KPOCCUHTOB, IILJIF030B U BEHTUJISIIIUOHHBIX IBEPEH.

He nonyckaTh coeluHEHHS TOPHBIMU BBIPAOOTKAMH CMEXKHBIX MMaHEJICH.

[IpoBoauTh OOXOAHBIE BBIPAOOTKH BMECTO YyCTpoMCTBa KpoccuHroB. [lpu
HEOOXOJMMOCTA COOPY>KEHUSI KPOCCHHIOB HX YIEIbHOE a’pOoJuHaAMHYECKOe
CONPOTUBIICHUE HE JOJDKHO CYIIECTBEHHO OTJIMYAThCS OT  YJEIbHOIO
CONPOTHUBIICHUS] BBIPAOOTKHU. JlJi1 BBIMOJHEHUSI A3TOr0 TPeOOBaHHUS ILIOMIA/b
MONEPEYHOr0 CEUYECHHUS] KPOCCHUHIa JIOJKHA ObITh OJIM3Ka K IUIONAAU CEYCHUs
BEHTWISIIITUOHHOM BBIPAOOTKU B CBETY.

YMeHbIIaTh KOJIMYECTBO COCIMHEHUNW TOPU3OHTAIBHBIX BBIPAOOTOK C
HAaKJIOHHBIMH, IO KOTOPBIM MPOXOJSAT CBeXas M HCXOAsulas CTpyd, a IMpu
HEOOXOJUMOCTH COOPY’KATh IIUIIO3bI C PACCTOSHUEM MEXK]Y ABEPbMH, PaBHBIMU
1,5-2 nnuHAMHM cocTaBa W3 MAaKCUMAJIbHOTO YHCJIa BAaroHETOK, IMPOIYCKAEMBIX
4yepes IUTI03.

[IpenycmatpuBaTh 000pyAOBaHUE OJOKUPOBKOW 3arpy304YHBIX YCTPOMCTB
(OyHKEepOB) KOHBEHEPHBIX BBIPAOOTOK, HE MO3BOJISIOIIMX BHITPY)KATh YIOJdb HUXKE
YPOBHSI, HEOOXOUMOTO JIJII Te€pMETU3aUU OYHKEPOB.

[IpenycmaTpuBaTh B cXeMaX BEHTUJISALIMHU, UMEIOIIUX HECKOJIBKO BHIPAOOTOK
JUISL UCXOASIIENH CTPYH, COEAMHEHUE ITUX BBIPAOOTOK MeEXAy coOoil cOolikamu
(InaroHasissMM), 4TO OOCCICUYMBACT IPH 3aBajie OJHOW BBIPAOOTKU BBIXOJ JUIS
BO3/1yXa Ha JPYTYIO U UCKIIOYAET OMPOKUBIBAHUE CTPYH.

CtpemMuThCsi K TOMY, 4YTOOBI BBIPAOOTKM C YCTAHOBJIEHHBIMH B HHUX
[UII03aMH, TPOBOJUIUCH MHUHHUMAIbHBIM CEUYEHHEM, OIpPEACTAIEMbIM TOJIBKO
TpeboBanusmu [IpaBun 6e30macHOCTH.
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YcranaBnuBaTh (IpU HEOOXOIUMOCTH) MPOTHUBOIOKAPHBIC TBEPH B BETBSIX
(BBIpaOOTKAX), OMACHBIX MPH YMEHBIICHUH a’pOJMHAMUYCCKOTO COMPOTUBIICHUS.
DTO MO3BOJUT YBEIUYHUTH COMPOTUBIICHUE BETBU B aBAPUNHBIX YCIOBUSX MyTEM
3aKpBIBAHUS MPOTUBOIOXKAPHBIX JIBEPEH.

[IpengycmaTpuBaTh 000pyJAOBaHUE MEXAHUYECKOW WU DIIEKTPUUYECKOU
OJIOKMPOBKOM IIIIO3bI, CIyXKallUe JJIs U30JSALHUHM CBEXEH M UCXOonsiieill cTpyi.
OTO TMO3BOJUT HCKIIOYUTH OJHOBPEMEHHOE OTKPHIBAHUE BEHTUJISLIMOHHBIX
nBepeid. JKematenbHO BMECTO OOBIYHBIX IIUIFO30B B MECTaX HX PACIOIOKECHUS
YCTaHaBJIMBATh IUIIO3bI C aBTOMATU3UPOBAHHBIMU BEHTHISIIMOHHBIMU JIBEPSIMU
(AILlY) B BBIBOZOM HH(MOpPMAIMH O TOJIOKEHWU JBEPEH Ha IYJBT TOPHOTO
JUCIIeTYepa U OTKIIFOUEHUEM DJIEKTPOIHEPTUHU C TOKONPHUEMHUKOB Ha BHIEMOYHOM
Y4aCTKE MPU OJHOBPEMEHHO OTKPBITHIX JBEPAX IUII03A.

He mpenycmaTpuBath Ha KaXKIOM JEUCTBYIOIIEM TOpU30HTE 0OoJiee JBYX
IUTI030B (OJTHOTO TPAHCIIOPTHOTO M OJTHOTO JIFOJICKOT0). Pacnonarars nutro3bl, mpu
HEOOXOJMMOCTH HX YCTAHOBKH, IO BO3MOXKHOCTH MEXKIY BTOPOCTEIEHHBIMU
CTPYSIMH, ITPOBETPUBAIOIINMU 00BEKTHI, UMEIOIINE PETYISATOPHI pacxojia BO3AyXa.

[Ipou3BoauTh MOJAaYy W OTBOJA BO3AyXa MO PSIJAOM PACHOI0XKEHHBIM
HAKJIOHHBIM BBIPAa0OTKaM TaKUM 00pa3oM, 4TOObI BCE€ BBIPAOOTKHU CO CBEXKEHN U BCE
BBIPA0OTKM C MCXOJSIIEH CTPYsSMH pacrojiarajuch pPsiioM, a HE 4YepeoBajIuCh
MeXKIy coOOM, 00pa3oBbIBasi HE OoJiee OJHOM Maphl CBEKEW U UCXOJAIICH CTPYH.
OTO  yYMEHBIIUT KOJUYECTBO JHArOHAIBHBIX COCJUHEHHMH U  TOBBICUT
YCTOMYUBOCTH MPOBETPUBAHMUSL.

Kaxaplii BEHTHJISIIMOHHBIM y4acToK (MaHedb) JODKEH WMETh, [0
BO3MOKHOCTH, TOJIbBKO OJWH BXOJl JJISI CBEXKEW U TOJBKO OJMH BBIXOA ISt
UCXONAIIe CTpyM U TMPOBETPUBATHCA HA OAMH BEHTWISATOP TJIABHOTO
MIPOBETPUBAHUS.

[Tpu mepexojie Ha HOBBIC TOPH3OHTHI (ITAXKHM) CBSA3H MEXKIY CBSKHUMH W
UCXOJAIIMMU CTPYSMH JOJDKHBI JIMKBUAUPOBATHCA IYTEM YCTAHOBKH TIIYXHX
nepeMbIYEK.

Ha maxtax ¢ KpyThIM 3alleTaHHMEM  YTOJbHBIX  IUIACTOB  MpHU
KOHCTPYUPOBAHUU  CXEMbl  BEHTWISIHUM HE  ClelyeT MpeaycMaTpuBaTh
OJIHOBPEMEHHOE BEJCHUE HKCIUTyaTallMOHHBIX padOT, KOrja BBIPAOOTKH OJHOTO
TOPU30HTA MCIOJIb3YETCA Kak JUJIsl MOJayd CBEXKEW, TaK M BbLAAYM HMCXOISALIEH
CTPYH, a MOCJIEAHUE PAa3JESAIOTCS TOJIBKO IUII03aMU WIM BEHTWIALIMOHHBIMU
nepeMblukamMu. ['pynmoBble MITpeKd (OTKATOYHBIA W BEHTHIALMOHHBIN) ClIeayeT
MPOBOJIUTH IO OJJHOMY M TOMY K€ IJIACTY UJIU IMPOILIACTKY.

B 3aBucMMOCTHM OT HampaBi€HUs ABUXKEHUS BO3JlyXa U PaCIOI0XEHUs
BO3/1yXOMNaJalolero U BO3yXOBBIJAIOIIETO CTBOJIOB CXEMa BEHTWISIIIUU IIAXThI
MOXKET OBITh LICHTPAJIbHOU, (PJIAHTOBOM U KOMOMHUPOBAHHOM.

[lentpanbHas cxema (C IICHTPAIBHO-OTHECCHHBIM WJIM  IICHTPAIBHO-
CABOCHHBIM  PAaCIOJIOKEHHEM  BO3JYyXOMOJAIOMIETO U  BO3AYXOBBIAAIOIIETO
CTBOJIOB) BEHTWISIIIMM MOYET NPHUMCHSATHCS JIMIIb TPH HEOOIBIION JUTHHE
maxtHoro mous (kak mpasmio, 10 2000Mm), MeTaHOOOMILHOCTH IIaXThl 10 15M3/T 1
MPOU3BOICTBEHHOM MotTHOCTH He Ooiee 20001/cyTkH.
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Haubonee pamnmonanbHa ¢uaHroBas cxemMa BeHTWIsuU. EE mpumeneHue
MO3BOJISIET YMEHBIIUTh JEMPECCUI0 IIAXThl, BHEIIHHE W BHYTPEHHHUE YTEUYKH
Bo3ayxa. OHa SIBISIETCS OCHOBHOM IS IIAXT ¢ OOJIBIIUMH pa3MepamMu IIaXTHBIX
MoJieil Mo TMPOCTUPAHUIO U TpHU pa3pabOTKE Ta30HOCHBIX, CKIOHHBIX K
CaMOBO3TOPaHUIO YTOJIbHBIX ILIACTOB.

KoMmOunupoBaHHasi cxeMa BEHTUJISAIMU PEKOMEHIYeTCs MNpH pa3paboTke
MPOEKTA PEKOHCTPYKILMH IIAXTHI.

Kpome emuHOl cucTeMbl BeHTWIAIMW (NEHTpadbHOW, (JIAHTOBOW WIIH
KOMOWHHUPOBAHHOK), MpeaycMaTpUBaIONIeH IICHTPATM30BAHHYIO MOJIady CBEXKETO
BO3/lyXa Ha BCE OOBEKTHI IIAXTHI IO CTBOJY (CTBOJIAM), PacIOIOKEHHBIM B IICHTPE
HIAXTHOTO TMOJIsl, UMEETCS CEKIMOHHAsA CHCTEMA BEHTWIALMU. [IpyM CEKUMOHHOM
CUCTEME BEHTWJISILIUM BCE MIAXTHOE MOJIEe pa3eisieTcs Ha OTeIbHbIE 000CO0IEHHO
NpOBETpPUBAacMble 4YacTH-ceKuu (OJ0kM). DTa cXeMa pPEKOMEHIYeTCs IS
INIyOOKHUX Ta3000MIBHBIX IMIAXT C OOJBIION MPOU3BOJACTBEHHONM MOIIHOCTHIO U
3HAYUTEIbHBIMU pa3MepaMHU IIAXTHOIO MOJIS.

[Ipy KOHCTpYHpOBaHHWHM CXE€Mbl BEHTWJSLIMM JEUCTBYIONIECH IIAXThl Ha
nepuoj A0pabOTKU 3aMacoB €€ BUJ BO MHOTOM YK€ OMPEACIICH CXeMOMN BCKPBITHS,
criocoOOM TMOJTOTOBKH, CUCTEMOU pa3pabOTKU M MOPSIKOM OTpaOOTKH MJIACTOB B
CBUTE.

CxeMbl BEHTWISIIUM M300pa)kaloTcsi B aKCOHOMETPUHM B COOTBETCTBUM C
TpeOoBaHusIMHU «[IpaBuia 0E30MaCHOCTH YroJibHbIX maxtax» [3]. YcIIoBHBIMU
0003HaYEHUSIMA Ha CXEMY BEHTUJISILIMK HAHOCSITCS

- BEHTWJISITOPBI TJIAaBHOTO MPOBETPUBAHMS C YKa3aHUEM HMX THUIA, MOJA4YHd U

JABJICHUS, BO3MOKHOCTH PEBEPCUPOBAHHS;

- CTAaUMOHAPHBIE M BPEMEHHBIE MOJ3EMHBIE JEra3allHOHHBIE YCTaHOBKH,

Jiera3aliOHHbIE Ta30MPOBObLI U CKBAXKUHBI, IPOOYPEHHBIE C IOBEPXHOCTH;

- BO3QyXOOXJIQJWTEIIbHBIE YCTPOWCTBA C VyKAa3aHMEM UX TUIIA U

XOJIOOITPOU3BOAUTEIBHOCTH;

- Kanopu(depHble YCTAaHOBKM C YyKa3aHHEM Tuma KalopudepoB u

MMOBEPXHOCTHU HarpeBa,;

- HampaBJIEHUS [BU)XEHUS CBEXEW BEHTUJSILIMOHHOW CTPYHM — KpPAaCHBIMU

CTpEJIKAMU U OTPaOOTAHHOUN — CHHUMU;

- BEHTWISIHUOHHBIE YCTPOWCTBA: TIIyXUE NMEPEMBIYKH, LIII03bl, KPOCCUHIH,

BEHTWISIIITUOHHBIE U TIO’KAPHBIE JIBEPU;

- MeCTa 3aMEepOB Pacxo/ia BO3AyXa C YKa3aHUEM pacxoa BO31yXa, IUIOan

MONEPEYHOr0 CEUYEHHUs BBIPAOOTKH, CKOPOCTH BO3/yXa; JAOIMYCKAETCAd 3TH

napaMeTpbl IpeACTaBUTh B TaOJIUIE MPU YCIOBUM O003HAUYEHUS HOMEpaMHU

BEHTWISIIITUOHHBIX Y3JIOB;

- BMII ¢ ykazanuem WX TUIIAa U MOJA4M, NBUICOTCACHIBAIOIINE YCTAHOBKH,

ra300TCACHIBAIOIINE BEHTWIATOPHI;

- BoIsgHbIC (CIAHIICBBIC) 3acClIOHBI, 3aBEChl M IIBLICYJIABIMBAIOIIHC

KATIO3UMHBIE IEPETOPOJIKH;

- JaT4YMKA CTallMOHApHOM aBTOMATUYECKOW ammapaTypbl KOHTPOJS

COAEp>KaHUsI METaHa U pacxoja BO3ayXa.
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Ha cxeme BEeHTWISIIIMU JOJKHBI OBITh YKa3aHbl pACUETHBIE PACXO/IbI BO3/1yXa
JUISL OYMCTHBIX M TYIMHUKOBBIX BBIPAOOTOK, BBIEMOYHBIX yYacTKOB, Kamep, MeCT
ycranoBku BMII.

B tabnuiie Ha cxeMe BEHTUJISIIUU TOJKHBI IPUBOIUTCSL:

- KaTeropusl MaxThl 10 METaHY,

- OMACHOCTH IIAaXThI IO B3phIBaM YTrOJIbHOW MbLIH;

- a0COJTIOTHAS. METAHOOOMIBHOCTD (YTJICKHCIOTOOOMIBHOCTD) MAXTHI,

- 001K pacxo BO3AyXa, NOCTYNAIOLIErO B IIAXTY;

- YT€UKHM BO3JyXa: BHEIIHHE — B MPOIEHTAX OT MOJa4u BEHTUJISITOPOB U

BHYTPEHHHUE — B MPOIEHTAX OT pacxoja BO3/lyxa, MOCTYMAOUIEro B IIAXTY.

Pexomenganuu 1o H300paKEHUIO CXEM BEHTHISIIMM B aKCOHOMETPHUU
U3JI0KEHBI B «MeTroanueckux ykazanusx» [9,10].

JInst 3alaHHBIX YCIIOBHI Ha TNEpuoJ JAOpadOTKU 3amacoB pa3paboTaHbl U
n300pakeHsl Ha puc. 6.1, 6.2, 6.3, 6.4 cxeMbl BEHTWISAIIMK IIaXThl Ha HamboJjee
Jmerkuii U HauOosiee TPyJHbIN mepuon padotsl. lleHTpanbHblE C LEHTpalIbHO-
CABOEHHBIM PACIIOI0KEHUEM CTBOJIOB CXEMbl BEHTWIALIMY 1IAXThl, U300pakeHHbIE
Ha puc. 6.1 wm 6.2, mpemycMaTpuBalOT TPUMEHEHHE CTOJIOOBOW CHCTEMBI
pa3pabOTKHU CO CXEMOU MPOBETPUBAHMS BHIEMOYHBIX yuacTkoB Tuna 1-M-H-B-BT.
[Tpu sTOM npeaycMoTpeHo 000COOIEHHOE MTPOBETPUBAHNE BHIEMOYHBIX YYaCTKOB,
MPOXOUMBIX TYIMUKOBBIX BBIPa0OTOK, Kamep, BCIIOMOTATENbHbBIX
MOJIeP>KUBAEMBIX BBIPAOOTOK.

LlenTpanpHble  CHUCTEMbl  BEHTWISIHMUA C  LEHTPaJIbHO-CABOCHHBIM
pacmoyIOKEHHEM CTBOJIOB, M300pakeHHBIC HA puc. 6.3 u 6.4 mpemycMaTpuBaiOT
MPUMEHEHNE KOMOMHUPOBAHHOM CUCTEMBI pa3pabOTKU CO CXEMOM MPOBETPUBAHUS
tuna 3-B-H-w-nt. Ilpm »sTOoM Takke TPEemycCMOTPEHBI  000COOJICHHOE
MPOBETPUBAHUE BBIEMOYHBIX YYaCTKOB, TYIHUKOBBIX BBIPAOOTOK, KaMmep U
BCIIOMOTATEIbHBIX MOJIIEPKUBAEMBIX BHIPAOOTOK.

B nensix MEHbIIEro 3arpoMOXKACHUSI PUCYHKOB Ha CXEMaxX yKa3aHbl TOJIBKO:
HampaBJICHHE JABMXKEHHS BO31yxa, Mecrta pacnosioxkenuss BITI, BMII,
BEHTWIALIMOHHBIX COOPYKEHHI, peryIsiTOPOB pacxoaa BO3/1yXa.

[TPAKTUYECKOE 3AHATUE 7
7. PACHET PACXOJA BO3IYXA JIJIA [IPOBETPMBAHUS
OYUCTHOM BbIPABOTKHN U BBIEMOYHOI'O YHACTKA.

[lenp nOpPakTUYECKOTO 3aHATHS — I[IOBBIINIEHUWE KAdye€CTBA YCBOCHUS
TEOPETUYECKOr0 MaTepraia u Marepuania JEKIUH 10 TEME MPAKTUYECKOTO 3aHITHS
U TIOJIyY€HHUSI TPAKTUUECKUX HABBIKOB PaOOTHI C HOPMATHUBHBIMU JOKYMEHTAMH U
OCBOCHUSI METOJUKH pacCue€TOB HEOOXOJIMMBIX PAcXoJ0B BO3AyXa IS
MPOBETPUBAHUS OUYHUCTHBIX BBHIPAOOTOK M BBIEMOYHBIX YYaCTKOB MPH Pa3IMYHBIX
cxeMax mnpoBeTpuBaHMs. Ha mpakTU4YeCKOM 3aHSITUH CTYIASHTHI 3aKPEIUIAIOT U
YIIyOJISIIOT 3HAHUSI METOAMKH PAcCue€TOB PAcXOJ0B BO3AyXa JJIsl MPOBETPUBAHUS
OUHUCTHBIX BBIPAOOTOK U BBIEMOYHBIX YYAaCTKOB YTOJbHOM IIAXThl, 3HAHUS
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TpeOOBaHUI HOPMATHUBHBIX JOKYMEHTOB K O0JIACTH MPUMEHEHUS U 0OecreyeHus
0€301MacHOCTH padoT NpU BEACHUU TOPHBIX PabOT.

Bo Bpems nmomammHeidl camMoOCTOSTETBHOW pabOTHI CTYACHTHI JOJIKHBI
MPEeABAPUTEITHLHO M3YYUTh MaTepuai JIEKIHMA W METOJIUKH PacdyeTOB yKa3aHHBIX
BBIIIE PAcXoJ0B BO3AyXa II0 HOPMAaTHBHOMY JOKyMeHTy [2,3], ysAcHUTH
(U3UYECKHUIT CMBICT OCHOBHBIX 3aBHCHMOCTEH, MOCIEN0BATENbHOCTh PAacCUETOB,
TpeOOBaHMsI HOPMATHBHBIX TOKYMEHTOB [2,3] 1 MeToqudeckux nocodwutii [7,8,9].
[TpomomKUTETFHOCTD 3aHATHS 2 Jaca.

B pesynbrate mpoBeneHHs MPAKTHIECKOTO 3aHATHUS CTYICHT JHOJKEH YMETh
BEIOpATh WU ONPEIETUTh HEOOXOMMMBIC VISl BBITIOJIHCHUS PACUETOB UCXOTHBIC
JaHHBIC, TMPUMEHUThL METOAMKY pacdeTa pacxoja BO3AyXa s MPOBETPUBAHUS
OYMCTHOM BBIPAOOTKM W BBIEMOYHOTO YYacTKa, IIOKa3aTh 3HAHWE METOIUKH
pacdera, TpeOOBaHMIT HOPMATHUBHBIX JJOKYMEHTOB.

7.1 Pacuer pacxoaa Bo31yXa /JJi5l IPOBETPHUBAHNS OYMCTHOMH BHIPA0OTKH U
BbIEMOYHOI'0 YYaCTKAa NMPHU cxeMe npoBeTpuBanus tuna 3-B-H.

B cootBercTBUM ¢ pa3paOOTaHHBIMM CXE€MaMH BEHTWISLUM IIaXThl B
KOXKIbIH M3 XapaKTEepHBIX NEPUOJIOB €€ paboThl B AKCIUTyaTanuu OyAyT JBa
BBIEMOYHBIX Y4YacTKa.

J171s1 BBITIOJIHEHUS! pAaCY€TOB pacxo/ia BO3yXa JJisl MPOBETPUBAHUS OUUCTHOMN
BBIPAOOTKH BHIEMOYHOTO YYacTKa UCMOJIb3yeM CIEAYIOIINE UCXOIHbIC TaHHbIE:

— HauOoJblllee YHUCIO JIIOAEH OJHY W3 CMEH B OYMCTHOW BbIpaOOTKE
Ny.oy=254€1. U BHIEMOYHOM Y4acTKe Ny yy=30uer;

— OXuJlaemasi TeMIlepaTrypa U OTHOCHUTENIbHAsl BJIAXKHOCTh BO3/yXa B JIaBe: Ha
nepBoM dTaxe maxTtHoro mons t=23°C, ¢=0,8; Ha mpeamocieaHeM 3Taxe
maxtHoro nois t=25°C, ¢=0,85;

— OXuJlaemasi TemImepaTrypa U OTHOCUTENIbHAsi BIIAXKHOCTh BO3JlyXa B
MOJCBEXKAONICH BbHIPAOOTKE: HA MPEANOCICAHEM H3TaXKe IMIAXTHOTO TMOJIS
t=24°C, ¢=0,8; na nepsom staxke t=22°C, ¢=0,75;

— B3pbIBHBIE PA0OTHI B OUYMCTHOM BBIPAOOTKE HE MPOU3BOIUTCS.

Pacxon Bo3nyxa, HEOOXOAUMBIN ISl MPOBETPUBAHUSI OUHUCTHBIX BBIPAOOTOK.
PaccunThiBaeTCs: 1O BBIJCICHUI0O MeTaHa (WJIM YIJICKUCIOTO Tas3a), Ta3oB,
0o0pa3yomuxcsi Mpu B3PBIBHBIX padoTax, MO YHCIY JIOJAEH U MPOBEPAETCS IO
JOMYCTUMOM CKOpPOCTH Bo3AyXa. OKOHYATEIbHO NPUHUMAETCS HauOOJIbIINN
pe3ynbTaT. lIpy BhIEMKE KaMEHHBIX YIJIEH C MPOCIOMKAMH B IIACTE MOPOIBI
cymmapHoit momHocTeio 0,05M m Oojee, WM ¢ HPHCEYKON OOKOBBIX IOPOJ, a
TaK)K€ aHTPAIIMTOBBIX IUIACTOB W TemImepaType Bo3ayxa 16°C u BbIe pacxon
BO3/1yXa JIOJDKEH OBITh JOMOJHUTEIBHO PACCUMTAH U3 YCIOBHS ONTUMAIBHOUN MO
NbUIEBOMY (DaKTOpPy CKOpPOCTH, €Clu A pa30aBi€HUs BPEIHBIX Ta30B HIH IO
TEMIEPATYPHBIM YCIOBUSIM HE TpeOyeTcs: 00JIbIlIasi CKOPOCTh ABUKEHHS BO3IyXa.

Pacxon Bo3ayxa [t MpOBETPUBAHUS JIaBbl IIPU MAKCUMAJIbHO JOMYCTUMOMN
Harpy3Ke Ha JIaBy 10 Ta30BoMy (haktopy Q. (M3/MUH) (METaHOBBIZCICHHUIO), KOT 1A
Ap=Amax, PACCYUTBIBAETCH 110 BBIPAKECHUIO
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Q(:q = 6OVmaX Soq ! (7 1)

YuuteiBasg, 4T0 B HameM ciydae Ap<Ama, PacXol BO3dyXa i
MPOBETPUBAHUS OUYMCTHOW BBIPAOOTKH MO Pa3KIKEHUI0O METaHa B YCIOBHUAX
JEUCTBYIONIECH MIAXThI MPOU3BOAUM 1O Popmyie

1001
r — 00 oq.pKH ’ (72)

” (C_CO).KO._?

roe 1,,,=3,88M%/MuH — oxnmaeMoe abCOMIOTHOE METAHOBBIEIECHNE B OUHCTHYIO
BBIPAaOOTKY; 1 1-ro sTaxa 1, =2,93m%/MuH;

Ky — KO3h(]UIMEHT HEPaBHOMEPHOCTH METAHOBBIJCICHUSA, JOJH €/I.;
PaCCUUTBHIBACTCS MO BBIPAXKEHUIO

Kk, =1,94.1%4 (7.3)

oup !
x, =1,94-3,88°" =1,604

Torna

. 100-3,88-1,604
Qoq =
(1-0,05)-1,25

=524 m3/Muu=8,73m3/c.

Tak kak B3pbIBHBIC paOOTHI B JIaBe HE MPOU3BOISTCS, TO PacdeT pacxoia
BO3/AyXa MO ra3aM, OOpa3yIOIIMMCS TPU B3PBIBHBIX pab0OTaX, HE MPOU3BOIMM.
MeTtoauka pacdera mo 3ToMy (akTopy wu3lokeHa B «PykoBojactBe...» [2] m
«MeTouYecKrX yKkazanusx...» [7,8,9].

Pacxon Bo3ayxa 1o HauOOJbIIEMY YHCITY JIFOJAEH B OYUCTHOM BBIPAaOOTKE B
OJTHY M3 CMEH orfpeenseM o Gopmyie

Q(‘)IQ = 6n .04 ! (74)
Q. =6-25=150 M3/MHUH.

YyuTeiBas HaJW4due IOPOJHOIO IMPOCJIOMKAa B INIACTE MOIIHOCTBIO Oojiee
0,05mM w TemmepaTypy BO3AyXa B BbIpaOoTKax, mpeBbmatonyo 16°C,
paccUMThIBaGM pPAcXOJ BO3AyXa Uil TPOBETPUBAHUS JIaBbl M3  YCIOBHS
ONTHUMAaJIbHOH 10 MBIICBOMY (PAKTOPY CKOPOCTH JABMKEHHUS BO3ayXa IO (hopMmyIie

Q) =60S_V

ont !

(7.5)

rie  Vonr — ONTUMAIbHAS 10 TBUICBOMY (PaKTOPY CKOPOCTDH JBUKCHHS BO3AyXa B
nagBe; coryiacHo «PykoBojctia...» [2] Vo =1,6Mm/c.
Torna
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Q! =60-3,44-1,6 = 330 M3/MunH=5,50M3/C.

[TpuarMaem HauOosbIIee 3HaUeHUE Q.. =524 M3/MuH=8,73Mm5/c.

[TpuHATHIA pacxoj BO3ayXa JUIS TPOBETPUBAHHS OYUCTHOW BBIPAOOTKH
JOJDKEH yJIOBJIETBOPSITH ycioBusM (7.6) u (7.7)

Q(\)lqmin 2 6OSOquin ! (76)
rie  Vmin — MUHIMAQJIBHO JOITYCTUMAs CKOPOCTH JIBFXKCHHS BO3yXa B
pu3a00MHOM MTPOCTPAHCTBE JIABBI B 3aBUCHUMOCTH OT OXKHUJAEMOU TeMIIEpaTyPhl U
OTHOCHUTEIPHOM BIAXXHOCTH Bo3ayxa, m/c; mipu t=25°C u ¢=0,85 Vnin=1m/c.
Torna

Q,, =524x° | mun = 603,44 -1=206m° | mun

Ycnosue (7.6) BITOTHSETCS.

[IpuHATHIN pacXol BO3AyXa HPOBEPSETCA MO MAKCUMAIBHO JOIYCTHUMOMN
CKOPOCTH JBWXKCHHSI BO3JyXa B Mpu3a0oiHOM mpocTpaHCTBE (Vmax=4M/c) 1o
YCIIOBUIO

Q, <60V, S (7.7)

max ~ o4’

Q,, =524m° | mun < 60-4-3,44 = 825,6m° | mun.

YcnoBue (7.7) BBINOJHSCTCS, IOJITOMY MPHUHATHIA pacxox BO3ayXa
Qo=412Mm3/Mun=6,87m3/c.

Pacxon Bo3myxa mjisi OpOBETPUBAHUS BBIEMOYHOTO yYacTKa IPU CXEME
npoBerpuBanus Tuna 3-B-uH-v-nt onpenensiem mno Beipaxkenuto (7.8) mpu
qup =9,02:° | mun

_ 1001,

—’
" c—c,

(7.8)

rae  k,=1,94177 =194.9,02" =1,426

©100-9,02-1,426

—135403 | mun = 22,571° / c.
1-0,05

Qu

Pacxox Bo3myxa Ha mnoxacBexxeHue Qpon (M3/MuH) wucxomsimed CcTpyu
paccuuThIBaeTcs no Gpopmye
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Qoon = qu - Qquym.e’ (79)

Benmnunna koadduimenta yreuek BO3dyxa 4epe3  BbhIpaOOTaHHOE
MPOCTPAHCTBO TPH CXeMe TpoBeTpuBaHusA Tumna 3-B-H-H-nT ompenensercs mo
BeIpaxkeHuio [2] npu S,.=3,44 m? (kperb), KM(37), BeIHUMaeMOW MOITHOCTH
IUIACTa ¢ MOPOJHBIMU MPOCIOMKAMU M, pp=1,1M, KO3pPHULIEEHTE KpenocTH Mopox
kpoBiu f=6 u croco0Oe yrnpaBiaeHUS KPOBJICH — MOJTHOE 00pYIICHHE

=1+0,5m,, exp(0,24f -0,35S ) (7.10)

Kym.e

Kome =1+05-1,1exp(0,24 -6 -0,35-3,44) = 1,696

ym.e
Q... =1354-524.1696 = 465x° | mun =7,75m° | ¢

Pacxon BO3/1yXa Ha IMOJACBCIKCHNC NOJIKCH YIOBJICTBOPATH YCIIOBHUTIO

Q,., > 60SV

min ?

(7.11)
rae  Vmin=0,5 m/c npu t=24°C u ¢=0,8 [3,6]
Q... =465x° [ mun > 60-11,2-0,5 = 336.1° | mun

Venosue  (7.11)  ymosuerBopsiercs.  Ilpmammaem  Q,=1354m3/mun,
Q on=465M3/MuH.

[TpuHATHI pacxXol BO3AyXa I TPOBETPUBAHUS BBICMOYHOTO YyYacTKa
JOJDKEH TaKXKe YIOBIETBOPATH YCIOBHUIO

Q,, > 6n (7.12)

q.yq !

qu =135403 | mun = 6-30 =180 | mun

Ycnosue (7.12) BeIOTHSCTCS.

AHAJIOTUYHO HAXOJIUM CIICAYIOIINE PAacXObl BO3AyXa JUIS MPOBETPUBAHHUS
BBICMOYHOT'O Y4acTKa M IOJCBE)KCHUS BEHTHJISAIMOHHON CTPYH Ha IEPBOM 3TaXKe
maxTHOro moist Qu,=1063m3/Mun=17,72m%c; Q,on=364M3/Mun=6,07M%/c mpu
I, =gk =681-0,43=2928x>/ munn k,=1,67.

o

7.2 Pacuet pacxojaa BO31yXa /Jisl IPOBETPUBAHUSI OYMCTHOI BHIPAOOTKHU H
BbIEMOYHOI'0 YYaCTKa NMPHU cxeMe npoBeTpuBanus tuna 1-M-H.

Pacxoapl BO3myxa Il  TPOBETPUBAHUS OYUCTHOM  BBIPAOOTKH IO
HauOOJIbIIEMY KOJUYECTBY JIIOACH, ONTUMAIBHOW MO MBUIM CKOPOCTH, JIBHXKCHUS
BO3[yXa B JIAB€, MUHUMAJIBHO JOMYCTUMOW CKOPOCTH [BWXCHHS BO31yXa B
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npu3a00HHOM MPOCTPAHCTBE JIABBI C YYCTOM OXKHJIAEMOW TEMIIEpaTypbl |
OTHOCHTEIBHOW  BJIAXXHOCTH  BO3ayXa Jsi  cxembl Ttuna  1-M-H-B-BT
PacCUUTBIBAIOTCS COOTBETCTBEHHO 1O Bhipaxkenusm (7.4), (7.5), (7.6) u onm mis
MPEOCIIEHET0 ATaKa MAXTHOTO IMOJI TaKUe K€, KaK W TOJIYYSHHBIC JIUIS CXCMBbI
3-B-H-u-nit: Q”, =150/ mun, Q2 = 330m> [ pun, QY™ = 206> / mun.

JInsg  omnpenencHWs BEIUYHMHBI pacxoja BO3Ayxa JUIS POBETPUBAHHS
OUYHMCTHOU BBIPAOOTKHU MO BBIACICHUIO METaHa MPUMEHUTENbHO K cxeme 1-M-H-B-
BT CHaYaJla PacCYUTHIBACTCS PACXOj] BO3Jyxa JUIsS MPOBETPUBAHUS BBIEMOYHOTO
ydacTKa 1O MeTaHOBbeNeHHI0 Quy(M3/mMmH) mno dopmyne (7.8) mpu
., =9,020% | ymunm k,=1,426.

~100-9,02-1,426
1-0,05

=13541° | mun

Qu

Jlns mepBoro sTaxka miaxTHoro moms mpu I, =68Lv’ fyun, k,=1,474
norydeHo Q,,=1057m3/MuH.

[TomyuyeHHbIN pacxoa BO3ayXa JJisl IPOBETPUBAHMS BHIEMOUYHOI'O y4acTKa I0
METaHOBBIICJICHUIO MTPH CXeMe IMPOBETPUBAHUS TepBOTO TUMa (Hampumep, Tuma 1-

M-H-B-BT) 0JKEH yIOBJIIETBOPSTH YCIOBHUIO

Q,, >60V,,S,.x (7.13)

max ~ou"tym.e !

Q,, =1354>60-4-3,44 1,494 =1233m° | mun.

Kak BumHO u3 pacuera, ycinoBue (7.13) i mpeamociieqHero dTaxka He
BEITIOJTHSAETCS, TO €CTh CPEIHSSI CKOPOCTh IBIDKEHHUS BO3AyXa B MPHU3a00iHOM
MPOCTPAHCTBE OYMCTHOM BBIPAOOTKU OyaeT OOJbllle MaKCUMalbHO JOMYCTUMOMN
[TpaBusiamu 6€30MaCHOCTH.

[ToaTBepauM 3TO pacdeToM 1o GopmyIie

v oo %
" T 60S,x,,,

o4 ym.e

(7.14)

Bennunny ko3 duumenta yreuek Bo3ayxa st cxembl 1-M onpenensieM 1o
bopmyiie

=1-0,13m,, exp(0,35f -0,25S,, )

Kym.e

=1-013-1,1exp(0,35-6 - 0,25-3,44) = 1,494

Kym.e

1354

V, =——————=439%u/c, uro npeBbIaeT Vma=4m/c.
60-3,44-1,494
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Ecmu ycnmoBue (7.13) BBIOIHSICTCS, TO pacXo BO3AyXa JJIsl IPOBETPUBAHUS
OUYHMCTHOU BBIPAOOTKU 11O METAHOBBIICIEHUIO PACCUUTHIBAETCS IO BHIPAXKEHUIO

Q,, =—"—, (7.15)

I[JI?I IICPBOI'0 3TAaXKa MIAXTHOI'O ITOJIA

Ql = % =7115x° | mun.

[Ipy 3TOM cCpenHsAss CKOPOCTh JBMKCHHS BO3JyXa B NPU3a00HHOM
MIPOCTPAHCTBE JIaBbl MEPBOTO 3Ta)ka IMAXTHOTO IOJISA, ONpEISIICHHas 1Mo (GopMylie
(7.14) 6yner V=3,5m/c, uto MeHbIIIe 4M/C.

Heswimonaenune ycnosus (7.13) a1 mpeamnocieIHero 3Taxa MaxTHOro Mo
0 BEIWYMHE CpEIHEH CKOPOCTH JBWXKCHHS BO3IyXa B IPU3a0OWHOM
MPOCTPAHCTBE OYUCTHON BBHIPAOOTKHU MOATBEPKAACT HEOOXOIUMOCTh PUMEHEHUS
B YCJIOBHSIX HCIOJB30BAaHUS CXeMbl IpBeTpuBaHus Tuma 1-M-H-B-BT
W30JINPOBAHHOTO  OTBOJIAa  METaHa W3  BBIPA0OTAHHOIO  IPOCTPAHCTBA,
PeyCMOTPEHHOTO B pasnenax 3 u 4.

7.3 Pacuer pacxoaa Bo3ayxa IJid IPOBETPUBAHUA BBICMOYHOI'0O YYaCTKa
IIpu U30JJUPOBAHHOM O0TBOAC METaHa.

YyuthiBass HEOOXOAMMOCTh MPUMEHEHHUSI W30JUPOBAHHOIO OTBOJA METaHa
13 BBIPAa0OTAHHOTO MPOCTPAHCTBA JJIS MPEAYyNPEXKIACHUS 00pa30BaHUSI OMACHBIX
MECTHBIX CKOIUICHHI ME€TaHa B TYIHKE IOTAlICHUS BEHTWIALMOHHOIO IITPEKA,
MPOU3BEJIEM PacUeT pacxo/a BO3ayXa JJisl MPOBETPUBAHUS BBIEMOYHOTO y4aCTKa C
n3oiupoBaHHbIM 0TBOIoM MBC mo TpyOonpoBoay 3a €ro mnpeaeibl ¢ HOMOIIbIO
ra300TCaCHIBAIOMIEr0 BEHTWIATOPA Qyy s (M3/MuH) o dopmyne [2,4], [12].

qu.us = QBALU + QTp’ (716)

rie  Qpu — pacxoj Bo3ayXa B BEHTHISAIIMOHHOM IITPEKe, M3/MUH;

Qup — pacxon MBC, oTBoAMMOI 110 TpyOOIPOBOLY 3a MPEEIIbl BHIEMOYHOIO
ydacTka, M3/MUH;

Pacxonx BO3gyxa B BEHTHISIIIUOHHON BBIPAOOTKE BBIEMOYHOI'O YyYacTKa
PaCCUUTHIBAETCS 1O BHIPAKEHUIO

_ lOOTy‘LpKH [(1_ Kpny )+ Kp.my (1 - K‘[ZBH Xl_ K 1Bo )] (7 17)
e Cc-C, ’ '

_100-9,02-1,426[(1-0,57)+0,57(1—0,7)1—0)]
1-0,05

=814 M3/MuH.

QBL[J
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Pacxon Boszmyxa (MBC) Ha Bcace raszoorBomsmero Tpybomposoma Qp,
paccuuTbIBaeTcs no Gpopmyre

_ lOOIy‘LpKHKBHy 'K‘[ZBH (1_Ka30) (7 19)
v c-C, ’ '

~100-9,02-1,426-0,57-0,7(1—0)
1-0,05

=540 m3/MuH.

Q.

Jliist ycioBuit oTpabOTKH MEPBOTO 3TaKa YKIOHHOTO MOJISI PacXo/] BO3yXa B
BEHTWISAIIMOHHOW BBIPA0OTKE Qpy TPH HW30JMPOBAHHOM OTBOJAEC METaHA W3
BBIPA0OTAaHHOTO TPOCTPAHCTBA ONpEIeIMM 1O BbIpaxkenuto (7.17) mnpu

l,, =68’ /munn  KOIpOHUIIMEHTE  HEPABHOMEPHOCTH  METAHOBBIICTCHUS

Kk,=1,483

_100-6,81-1,483[(1-0,57)+0,57(1—0,7)1-0)]
1-0,05

= 639 M3/MHH.

Q.

Pacxox Bo3myxa Ha Bcace ra300TBOAAIIETO TpyOormpoBonaQy, ompeneanm
o popmyxe (7.18) mpu 1, , = 6,81’ / vun vt K,=1,483

o ~100-6,81-1,483-0,57-0,7(1-0)
" 1-0,05

= 424 M3/MUH.

Torga B COOTBETCTBHH ¢ 3aBUCUMOCTBIO (7.16) s mepBoro sTaxka
YKJIOHHOTO TTOJISI TTOJTYYHM

Q,.. =639+424 =1063M3/MuH.

Kak BumHO M3 pacueta, pacxojia BO3myXa JUisl IPOBETPUBAHUS BHIEMOYHOTO
ydacTKa TpU M30JMPOBAHHOM OTBOJIE METaHA OCTajCs TakuM, Kak ©u 0e3
M30JIMPOBAHHOIO0 OTBOJa MeTaHa. OmHako, Ojaromaps M3MEHCHHUIO HANpaBJICHUS
JIBUKEHUST ~ yT€UeK  BO3AyxXa  4Yepe3  BBIPAa0OTaHHOE  MPOCTPAHCTBO,
METaHOBO3/YyITHAS CMECh W3 HErO0 HE BBIHOCUTCS B BEPXHIOI YacTh JIaBhI, a
MOCTYyMaeT KO Bcacy TPyOOIPOBOMA, HAXOIAMIEMYCS B TYNHKE TOTAIICHUSI
BEHTWISAIMOHHOTO MTpeka. [lo TpyObompoBoay ¢ MOMOIIEI0 Ta300TCACHIBAIOIIETO
BCHTHJIATOpPA METAHOBO3AYIIIHAS CMECh BBIAACTCSA 3a MPEAeIbl BBEIEMOYHOTO
ygactka. [Ilpy »TOM B TymWKe TMOTAMIEHUsS BEHTWISAIMOHHOTO INTpEKa He
00pa3yeTcs OMmacHOIro CKOIUICHUS METaHa.

Pacxon Bo3ayxa B mpu3a00HHOM IPOCTPAHCTBE JIABBI MOXKET OMPEICICH C
YY4E€TOM M30JIMPOBAHHOT'O OTBOJA METAaHA 110 BBIPAYKESHUIO
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Q. =Quur — Qs (7.19)
Q,, =1354-540 = 814m° | mun.

Torma cpemHsisi CKOpOCTh JBWIKEHHS BO3AyXa B JlaB€ MOXET OBITh
ompeneneHa no Gpopmyie

Q
Vv, = to 7.20
. (7.:20)
814

= =394mlc<V,, =4ulc.
60-3,44

Jlnsg  ycnoBuii OTpaOOTKH IEPBOTO 3Taka YKJIOHHOTO TIOJIS COTJIACHO
BEIpakeHuo (7.19)

Q,, =1063-424 = 639> | mun.

CpenHIOI0 CKOpPOCTh JBM)KCHHS B JIaBE IEPBOTO ATaka YKJIOHHOTO ITOJIS
omnpenenum 1o dpopmyie (7.20)

= 639 =3/c=<V,, =4ulc
60-3,44

[TPAKTUYECKOE 3AHSTHE 8
PACUYET PACXOJA BO3AYXA JJIA ITPOBETPMBAHUA
TYIIMKOBON BBIPABOTKHU 1 BIFOP BEHTUJISITOPA
MECTHOI'O [TPOBETPUBAHNAI.

[lenp mpakTUYECKOrO 3aHATHS — 3aKpeIuieHWE W YriIyOJIeHUEe 3HaHUuM,
MOJYYEHHBIX  CTYJIEHTAMH B  PE3yJbTaT€ MNPOCIYLIIUBAHUS  JICKUUN W
CaMOCTOSITEILHOM  pabOTBl  C¢  PEKOMEHAYEeMOW  JuTepaTypod MO  Teme
«IIpoBeTprBaHUE TYNMUKOBBIX BHIPAOOTOK MPHU UX MPOBEACHUU» U MPUOOpPETEHUE
MPAKTUYECKNX HABBIKOB B PEIICHUU BOIMPOCOB NPOBETPUBAHUS TYIHKOBBIX
BBIPaOOTOK.

Ilepen npoBeneHHEM MPAKTUYECKOTO 3aHATHS NPENOAABATENb JOJKEH
BBIOOPOYHO MPOBEPUTH TOTOBHOCTD CTYJIEHTA K 3aHSITHIO.

CTyneHT [OMKEH 3HaThb METOAMKY IMPOrHO3a METAHOBBIICIECHUS B
MPOXOJUMYIO TYNHKOBYIO BBIPAOOTKY, CIOCOOBI €€ MPOBETPUBAHUS, METOJUKHU
pacuera pacxoja  BO3AyXa JUISI  TPOBETPUBAHHUS,  a3POJUHAMHUYECKOIO
CONPOTUBJICHUS THOKUX U JKECTKUX BO3JYXOIPOBOJOB, IOJAaYU BO3AyXa U
JENPECCUN BEHTUIISITOPA MECTHOTO MTPOBETPUBAHUS U MTOPSAOK €ro BeIOOpa.
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[Ipu mpoBeaeHNN NPAKTUUECKOTO 3aHATUSI CTYICHT, JOJKEH YMETh BhIOpaTh
croco0 MpOBETPUBAHUS MPOBOJUMOMN TYNMHUKOBOM BHIPAOOTKH, BHIMOIHUTD MPOTHO3
METAHOBBIJIETICHUSI B MPOXOJUMYIO TYIHUKOBYIO BBIPAOOTKY, pacCuMTaTh Pacxol
BO3/yXa ISl €€ MPOBETPUBAHUS, ONPEIETUTh HEOOXOAUMYIO MO/Iauy U JIEIPECCUI0
BEHTWJISITOPA MECTHOTO TPOBETPUBAHUS U IPOU3BECTH €TI0 BHIOOD.

8.1 IIporHo3 MeTaHOBBIIeJIEHHS B IPOBOANMYIO
TYNHMKOBYIO BBIPA0OTKY.

J1yist mporHo3a abCONMIOTHOTO METAHOBBIACICHUS B IPOXOJUMYIO TYTTUKOBYIO
BbIpaObOTKY |, (M3/MuH) M ee mpu3aboiHOE MPOCTPAHCTBO MPH KOMOAWHOBOIA
npoxoake by, (M3/muH) unu |yymax (M3/MUH) TipH OYPOB3PBIBHOM CITOCOOE TPOXOIKU
WCIIOJIb3yeM TPHUHSATHIE B paszienax 2 W 3 WCXOJHBIC JaHHBIE W, KpPOME TOTO,
HIDKECTEYIOUUE JOTOJIHUTEIIbHBIE HCXOHBIC TaHHBIE!

— TIOJIHAsI MOIITHOCTh YTOJBHBIX Mayek rmiacta My=1,0m;
— CKOPOCTb MOJBUTaHUs 320051 MPOXOaAUMOM BbipaboTku V=4,5M/CyT;
— BbIpaboTka mnpoBomutTcsa komoOaiiHoM [TIKC; B yueOHbIX nensx Oyner

MPOU3BOJICH PacyeT NP MPOBEACHUU BHIPAOOTKHU ¢ moMoIsio bBP;

— IUIOILAJb CEUEHHUS BBIPAOOTKU 110 YINIIO B IPOXOJKe Sy =4m?;
— PAacCTosHUE MEXKAY apkamu kpemu - |, =1m.

AOCOTIOTHOE ~ MCTAHOBBIJCIICHUE M3  HETOJBW)KHBIX  OOHAKECHHBIX
MoBepXHOCTeH Tu1acta |y, (M3/MHMH) paccumThiBacTcs 1O BbIpakeHuio (8.1)

[2,7,8,9].
l,,,=23-107-m_-V (x—x,) &, (8.1)

rae K, — KO3(Q(UIMEHT, YYUTHIBAIOIIUA H3MEHEHUE METAHOBBIJCICHUS BO
BPEMEHHM, JOJIM €1.; 3aBUCUT OT BpeMeHu T, IMpolIeqIero OT Hayajga ee
NPOBENEHUS 1O OKOHYaHus; ompezensercs mo ¢opmyine Ty, pacCUUTBIBAETCS IO
BBIPAKECHUIO

L
T =— 2
np VH ! (8 )

rne L — mmwHA TynmuKoBOM yacTu mpoBoauMoit BeipaboTku; L=2000wm;

T = @ = 444 Acymox
45

np

Kk, =1-091-exp(-0,022-T, ) (8.3)

x, =1—091-exp(-0,022-444,4)=1
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Torna
| =23-107.1-45(15-2,534)-1=1,293° | mun.

rae | — TEXHHYECKas MPOM3BOAUTEIBHOCTh KOMOAiHA T/MUH. IPUHHMAETCS I10
pexomengauam [2,7,8,9] nnsa kombaiina I'TIKC j=1,8 1/mun;

Kmy - KOO(Q(QUIMEHT, YYUTHIBAOIIUN CTENEHb [E€ra3allid OTOUTOrO YyIJIA,
JI0JIU €]1.; omnpeensiercs no Gpopmyne

Ky :a.Ty‘f, (85)

roe T, — Bpems HaxoxAeHUs (merasamuu) OTOMTOrO yIiii B NpHU3a00HHOM
MPOCTPAHCTBE, MUH.;

a, b — ko3 puIUeHTHI, XapakTepU3yOIIUEe ra300Taa4Yy U3 OTOMUTOrO YIJIA,
MPUHUMAIOTCS TIPH JIera3allii OTOUTOTO YIJIsl (BpeMsl TPAaHCIIOPTUPOBAHUS YIJIS)
T,<6muHn, coorBercTBeHHO paBHbIMU a=0,052 1 b=0,71, a npu T,>6mun a=0,118, a
b=0,25.

3nauyenue Ty pacCUUTHIBACTCA 110 BBIPAXKEHHIO
T =23 w7 (8.6)

rae S — miomanas CeYeHUs BRIPAOOTKH TI0 YTIIIO B MPOXOJKE, M2;
|,- moxBuranus 3a00s 3a IMKI HENPEPBIBHONM pabOTBI KOMOaiiHa, M,

MPUHUMAETCS I KOMOAWHOB NpW MOIIHOCTM ILJIacTa, MEHbIIEH Juamerpa
pe3loBoii kKopoHkKH (Oapab®ana), paBHBIM [JIMHE KOpoHKH (Oapabana), a mpu
MOIITHOCTH ILIacTa, OOJIbIIEH TUaMeTpa Pe3IlOBOM KOPOHKH, - PACCTOSTHUIO MEXIY
apkamu (pamMaMu), HO HE MEHEe OIHOTO MeTpa; mpuHuMaeMm |, =1, =1w.

Torna

Kny =0,052-3%™ =0,1134
l,,, =18-01134(15-2,534) = 2,5451:° | yuun.

AOCOTIOTHOE METAHOBBIACICHHE B MPOXOJUMYI0 KOMOAWHOM TYIHUKOBYIO
BbIpaboTKy |, (M3/MuH) paccuutbiBaeTcs o Gopmyie

=1+, (8.7)
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| =129 + 2,545 = 3,835x° | mun.

AOCOJIIOTHOE METAaHOBBIIETICHUIO B MpU3a00IHYI0 30HY MPOXOAMMOM
KOMOAWHOM TYITUKOBO# BBIPAOOTKH |, (M3/MUH) pacCUMTHIBACTCS IO BBIPAKCHHIO

=1 +I (6.8)

3.n OB 0.y.n

rae  |'nos — aBCOMIOTHOE METAHOBBIACTCHHE H3 HEIOABIDKHBIX OOHAKEHHBIX
MOBEPXHOCTEH YTrOJIBHOTO IJIacTa B MPU3a00WHON 30HEe, M3/MUH: OTPECIIACTCS 110
dopmyne (8.1); mpu ompenencHUH BpEeMEHH TPOBEJACHHS BBHIPAOOTKH Ha JUIHHY
npu3adoitaoit 3086 (Ty,,cyT) InHA TpH3aboiiHOi 30HEI npuHUMaeTcs L=, ,=20m:

.20
T =21 =444cyr.
np 45 y

Torma ko3 duiueHT K, onpenenum npu Ty, mo popmyne (4.3)

x, =1-0,91-exp(-0,022-444,4)= 0.1747
| =23-107-1-4,5(15-2,534)-0,1747 = 0,225° | mun.
|, =0,225+2,545=2,77n° | mun.

AHAJTOTUYHBIMUA pacyeTaMu I TIEPBOTO JTaka IMIAXTHOTO TIOJS TIpH
MPHUPOTHON METAaHOHOCHOCTH IacTa X=13M3/T MOy4YeHBbI CICHYIONINE 3HAYCHUS
MapamMeTPOB:

lhos=1,083M%/mun; |,y ,=2,136Mm%/Mun;  1,=3,219m3/MuH;
l,0:=0,189M3/Mun; |,,=2,325M3/MuH.

Jlanee npousBeaeM pacueT aOCOJIOTHBIX METAHOBBIJEICHUN B MPOXOAUMYIO
TYIUKOBYIO BBIPA0OTKY C IOMOLIBIO OypOB3PBIBHBIX padoT.

Bennunna |, paccumthiBacTcs mo ¢opmysie (6.1), mostomy ee 3HaueHUE
ocraercs  npexHuM  |,=1,29M3/MUH  Ha  HpeANOCACAHEM  JTake U
l10s=1,083M3/MHH HA TIEPBOM 3Ta)ke IIAXTHOIO ITOJIS.

Bennunny |l,y, npu mpoBeneHUH BBIPAOOTKH OYPOB3PBIBHBIM CIOCOOOM
onpenenseM no popmyJie

Ly =9.10° -Syrlmp(x—xo), (8.9)

rae |y, — moaBuranue yroapHOro 3a00s 3a B3phIBaHHE, M; TPUHUMAEM |y, =15M.
Torna

l,,,=9-10"°-4.15.135-(15-2,534)= 0,909 M%/MuH
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| =1.29+0.909 = 2,199x° / mun.

MakcuManbHOE€ METAaHOBBIJIEJIEHHE B MPHU3a00THOE MPOCTPAHCTBO IMpHU

BEJICHUH OYPOB3PBIBHBIX PaOOT MO YTIIO ONpeaensieTcs o Gopmye

Ign.max = 0'05.Syr|B3p(x_xo )’ (810)
l, . =0.05--4.15.1,35(5-2,534) = 5,049 M3/Mun

3n.max

AHanorn4HbIMH pacuCTtaMu OJId IICPBOI'0 IJTaKa IMAXTHOI'O IIOJA IIpHU

MPHUPOJTHOM METaHOHOCHOCTH IniacTa X=13M3/T W OypOB3pPHIBHOW TEXHOJOTHHU
MPOBEJECHNS BBIPAOOTKM TOJYYEHBl CIEAYIOIIMe 3HAYeHUs aOCOJIIOTHBIX
METaHOBBIJICJICHHIA:

lhos=1,083m3/muH; |, y,=0,763Mm3/Mun; 1,=3,219m3/MuH; |y max=2,325M%/ MuH.

8.2 Pacuer pacxoaa Bo3ayxa 1Jis IPOBeTPUBAHHUSA MPOXOIMMOM
TYNHUKOBO# BbIPAa0OTKH.

JIns pacuera BO3ayxXa Uil TNPOBETPUBAHUS MPOXOAUMOW TYHMUKOBOMU

BBIpa0OTKH (3TaXXKHOTO KOHBEHepHOro mTpeka) u BbiOopa BMII HeoOXxomauMbl
JOTIOJTHUTENBHO K MPUHSITHIM BBIIIE UCXO/IHBIC TAHHbBIE:

HanOOJIbIIIEE YHCIIO JIOJCH, paboTaromux B IMPHU3a00HHOM MPOCTPAHCTBE
TYIUKOBOM BBIPAOOTKH, 4YeI.; Ng,,=04Yena., a BO BCEH NPOXOJAMMOiI
BBIpaOOTKE N, ;,=84ern.;

KaTeropus MAaxXThl 10 METaHYy — CBEpXKAaTerOpuiiHas;

IJIOMIA/Ib MOMEPEYHOTO CEUEHMS] MPOXOJUMOr0 KOHBEHEPHOTO IITpeKa B
ceery S=11,2 m?;

OXHJaemasi TeMmIlepaTypa BO3lyxa B MpU3aOOWHOM IPOCTPAHCTBE
MPOXOJUMOM TYNMUKOBOU BBIPAOOTKH HA MOCIEIHEM 3TaXKe MIAXTHOTO MOJIS
t=24°C, a Ha nepom t=23°C,

OXKHJlaemasi OTHOCUTEIbHAs BJIQXHOCTh BO3AyXa B  Mpu3aboitHOM
MPOCTPAHCTBE TYMUKOBON BHIPAOOTKH HA MOCIEIHEM ATAXE IMAXTHOTO MOJIs
¢=90%, a Ha mepBom (p=80%;

Macca OJHOBPEMEHHO B3pwiBaeMoro BB mo yrmro — 4kr m mo mopoae 8kr
(pu pacyeTe ¢ UCTOIH30BaHUEM B3PBIBHBIX PadoT);

CTENEHb OOBOJHEHHOCTU BBIPAOOTKM — BBIPAOOTKA MPOBOJUMAS MO CYXHUM
opoJiaM;

AuaMeTp BEHTWIALHOHHOTO TPy6omnpoBoaa Unp=0,8M;

MPOJIOKUTEILHOCTS  MPOBETPUBAHUSL  TYNMHUKOBOM  BBIPAOOTKU  IMOCTE
B3PBIBHBIX pa0b0T T=25MHH.

Jlist  mpoxoaMMoM TYNMKOBOW BBIpaOOTKM pacdeT pacxoda BO3ayxa

POU3BOANTCS I Tipu3aboiiHoro mpoctpanctBa (Q,, M3/MuH) m B 1eIOM JUIs
BbIpaboTku (Q,, M3/MuH).
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Pacuer pacxona Bo3ayxa i MPOBETPUBAHKS MPU3a00MHOTO MPOCTPAHCTBA
MPOXOJAMMON TYIMUKOBON BBIPAOOTKU Q,; MPOU3BOIAUTCS C YYETOM CIICTYIOIIUX
(GakTOpoB: 1O BBIICICHHIO MeTaHa (WM YIJIGKUCIIOrO Tasa), IO Trasam,
oOpasyronmmMmcs pu B3phIBHBIX paboTax, YMCy JitoJiel B Hanbosee 3arpyKeHHY 0
CMCHY, CpeJHeld MHHHMAJIbHOW CKOPOCTH IBW)KCHHS BO3JyXa B BBIPA0OTKE C
yueToM TpeboBanuii [IpaBri 6€30MacHOCTH U MUHUMAJIBHO JIOIYCTUMOM CKOPOCTH
JBWO)KCHUS BO3AyXa B MPHU3a00HHOM MPOCTPAHCTBE B 3aBUCUMOCTH OT OXHJIaeMOi
TEMIIEPATypPbl I OTHOCUTEIIBHOH BJIIAYXKHOCTH BO3/TyXa.

YuuteiBas HEOOXOTUMOCTh TOSCHEHHsS pacdeta Q,; TNpH  pa3IMYHBIX
TEXHOJIOTHSIX TPOXOoAKu (komOaliHOBas, OypOB3pBIBHAs) CHadaja BBITOJHUM
pacueT JiIs CiTydast IPOBECHUS TYITUKOBOM BBIPAOOTKH KOMOAWHOM.

[Tpu ipoxojKe BEIPaOOTKH KOMOAHHOM pacxo/1 BO3IyXa I MPOBETPUBAHUS
pu3a00HOTO MPOCTPAHCTBA TYIHUKOBOW BHIPAOOTKH MPHU MOATOTOBKE MOCICIHETO
dTaka MIAXTHOTO IOJIA MO BbIeJeHUIO MeTaHa Q. (M3/MuH) ompezensercs o
dopmye (8.1) npu 1,,=2,77m3/mun. (paznen 6)

- 1001 811
Q'M C-CO ! ( . )
Q. = % = 29203 | mun = 4,861°% ¢

Pacxong Bo3ayxa miis MOPOBETPUBAHUS NPU3a00MHOTO MPOCTPAHCTBA C
YUETOM HAXOXKJCHHUS B HEM HAaHWOOJIBIIIET0 KOJUYECTBA TOPHIKOB (B OJHY U3 CMCH)
OTIpeAesAeTCs 10 BRIPAKECHHUIO

rae Ng,; — HaAWOOJbBIIEE YHUCIO JIOJICH, OJHOBPEMEHHO paboTalomMuX B
pU3a00MHOM MTPOCTPAHCTBE TYMUKOBOM BBIPAOOTKH, Yel.; Ny ; ,~06Uerr.

Tornma
Q! =6-6=36m"/mun=0,6m°/c

Pacxon Bo3myxa B mnpu3abOMHOM MPOCTPAHCTBE IO MHUHUMAILHO
V'n.min’

JOMYCTUMOM CPEHEW CKOPOCTH [IBHUKEHHS BO3ayxa Q (m3/c) ompenensiercs

o cieayroieit popmye

QUMMM = 60VNn.min S, (8.13)

3n -

rae Vimin — MHHHUMaJIbHO nomyctumas coriacHo IIb cpemssis ckopocTh
JIBUKEHHS BO3lyXa B MIPOXOJAUMOM TYNHKOBOW BhIPAOOTKE, M/C; B COOTBETCTBUHU C
tpeOoBanusimMu [16 [3] cpenmHss ckopocTh ABMKCHHS BO3JyXa B TYIMHKOBBIX
BBIpA0OTKaxX Tra3OBBIX IIAXT JOJDKHA ObITh He MeHee 0,25m/c, a Ha mraxrax |l
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KaTerOpuu U BbIIIE B TYMUKOBBIX BHIPAOOTKAX C MPOEKTHOU JJIMHOM /5M U Ooree,
MPOBOJUMBIX IO YTOJIBHBIM IIIaCTaM MOIIHOCTBIO 2M W 0Oojee, Mpu pPa3sHOCTH
MEXIy MPUPOAHON M OCTAaTOYHOM METAHOHOCHOCTHIO IUIaCTa Ha Yy4yacTKe
npoBeIcHHS BRIpaOOTKH SM3/T 1 BhIlIe — He MeHee 0,5Mm/c;

S — mwIomank MOMEPEYHOT0 CEUCHUS BHIPAOOTKU B CBETY M?, NMPUHUMAEM
S=11,2m2.

Tak KaK MOIIIHOCTH TUIACTA, TT0 KOTOPOMY MPOBOJUTCS BBIPAOOTKA MEHEE 2M,
TO Vmin=0,25M/c.

Torna

QUMM = 60-0,25-11,2 =168xm° [ mun = 2,8m° / c.

Pacxon Bo3agyxa mo mMuHUManbHO aomyctuMor IIb cpemgnelr ckopocTu
JBUKEHHS BO3yXa B MPU3a00HHOM IMPOCTPAHCTBE B 3aBUCUMOCTH OT OXKUJIa€MbIX
TeMNEpaTypbl W OTHOCUTENbHOW BIAXHOCTH BO3JyXa pAaCCUUTHIBACTCS IO
BBIPAKEHUIO

Q;I’l = 20V3.mins’ (814)

rne  V,mn — MUHUMaNbHO nomyctumasi coriacHo IIb [3] cpemssist ckopocTh
JIBIKEHUS BO3/lyXa B MPU3a00MHOM MPOCTPAHCTBE BHIPAOOTKU B 3aBUCUMOCTHU OT
OKHMJIAEMBIX TEMIIEpAaTyphl U OTHOCUTEIBHON BJIAXHOCTH BO31yXa, M/C; TpHU
OKHJAaEMBIX TEMIIepaType BO3Iyxa B Tpu3aboiftHOM mpocTpaHcTBe 24°C u

otHocurenbHon BiaaxkHoctu 90% V. min=0,5m/c.
Torna

Q! =20-0,5-11,2=112m°/ mun =187xn°/ ¢

M3  monydeHHBIX  pacyeToB  NPUHUMACM  HaWOOJbIICe  3HAYCHHC
Q..=292m3/Mun=4,86Mm3/c.

AHaJIIOTUYHO A IICPBOI'0 9TaXKa IIAXTHOI'O IIOJIA IMOJYYCHBI CICOYIOIIUC
sHaueHus: Q! =245y /mun=4,08x°1c; Q! =36m°/mun=0,6Mm°/c;

QY™ =168m° / mun =28m°I¢c; Q! =569m°/ mun =0,93x° | c; IPUHATO HAMOOJbIIICE

3HaueHue Q,, = 245x° [ mun = 4,08x° / c.

3areM MOJCUMTBHIBACTCSA pACXOJ] BO3JyXa JUI IPOBETPUBAHUSA BCCH
MPOXOJAMMON TYNMHUKOBOH BBIPA0OTKH 10 MeTaHOBbIeaeHHI0 Q (M3/MuH),
KOTOPBIH IpH JTFOOBIX CIIOco0aX ee MPOBEJCHHS OnpeessieTcs no hopmye

1001
D= L, 8.15
o -2% (8.15)

o

3HaueHHe BEJIUYMHBI |, I MOCIEIHEro U MePBOro 3TaKEH IIaXTHOI'O OIS
cooTBeTCcTBeHHO paBHbI 3,835Mm3/MuH 1 3,219 m3/MuH.
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100-3,835

=4040° | mun =6,73M° I ¢ ;
1-0,05

Torga ns mocieaHero staxa Q! =

JUTS TIEPBOTO dTaka Q. _100-3.219 _ 339 1%/ yuun =5,65x1°/c.
1-0,05
3HayeHHEe pacxoda BO3Ayxa IS [POBCTPUBAHHMS BCEH TYMHKOBOM
BBIPAOOTKH 10 HAWOOJBIIEMY KOJHYECTBY JroaeH B  Hedl  (Ngy,=8uen.)
noacuuThiBaeTcst mo opmye (8.12), TOMBKO BMECTO Ny MOACTABISCTCS N g

[Tpu aTom Q” =6-8=48m3/Munr=0,8m3/c, uTo ropaszno MeHbie Q' .

Ecnu nns mpoBeneHusi BIpaOOTKU UCIIONB3YIOTCS OYpPOB3PHIBHBIE PaOOTHI,
TO pacxoji BO3/Ayxa JiJIsi MPOBETPUBAHUS MPU3A00MHONM 30HBI BBIPAOOTKH MO YHUCITY
JM0JIe, MHUHUMAJIbHO JOMYCTUMOM CKOPOCTH B MPOXOAUMOM BBIPAOOTKE U
npu3abOMHON 30HE OCTAaeTCsl TaKUM JK€, KaK W BBIINIE PAcCUUTAHHBIN MpuU
KOMOAfHOBOM MPOXOJIKE, a pacxXoj BO31ayXa sl MPOBETPUBAHUS MPU3a00HHON
30HBI 110 METAHOBBIICICHUIO ompeaeisercs mo popmyse (8.16)

2

SI 3.mp 71' 3.mmax ’ (8 16)
K | Sl (Crax —Co ) +181.

3.Tp 3.nmax

Q.. =

rac - pacCTodHHUC OT KOHIA BCHTHUJIALIMOHHOIO pr6onp0B0J:[a a0 3a00s

=8wm [3];
Cmax — JOIYCTHMAasi MaKCHMallbHAs KOHIICHTPAILUs METaHa B MPH3aboHHOM

MPOCTPAHCTBE TIOCJIe B3PBIBAHMUS 110 YIITt0, % mpuHMMaeTcs paBaor 2% [2].
Torma nipu | I TToclieHero ataxa 5,049 md/c.

I3.mp

BBIPAOOTKH, M; IPUHUMAETCS /I Ta30BBIX MIAXT |

3.mp

3.n.max

Q_?.l’l

2
_ 112-8 71-5,049 = 2041% [ ¢
08 [11,2-8(2-0,05)+18-5049
Pacxon Bo3myxa it NpPOBETPUBAHUSA MPU3aO0OWHOM 30HBI TYNMHKOBOU
BBIPA0OTKHU MO razaM, oOpa3yIIMUMCSl IpHU B3PBIBHBIX pad0OTax OMpeAesieTcs Mo

dbopmyie

I
Q1 =22V S| - | (8.17)

yr.Ip

rae Vg — 00beM SAOBUTHIX Ta30B, 00Pa3yIOIUXCs MOCIE B3phIBaHUS, JI;

Vgg =100B, +40B (8.18)

nop !
rne By, By — Macca omHOBpeMeHHO B3phIBaeMbIX BB mo yriro u mopoae

COOTBETCTBEHHO, KI; €CIId B3pPhIBAHUE MO VIO MW TMOPOAE MPOU3BOIUTCS
pa3fenbHO (B HECKOJNBKO TMPHEMOB), TOo Tnpu pacuere Q,, NpHHUMAaETCS
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MaKCUMaJIbHOE 3Ha4eHHe Vg, T — BpeMsl NPOBETPUBAHUSA BBIPAOOTKU MOCIE
B3pPBIBAHUS, MUH; pUHUMaETCS cornacHo [1b 1=25muH;

Kooz — KOI(P(QUUUEHT, YUYUTHIBAIOUIMI OOBOJHEHHOCTh TYNHKOBOM
BBIPAOOTKM; TPHHUMAETCS MO pekoMeHaanusM «PykoBojactea...» [2] npu
MIPOBEICHNY BBIPAOOTKH IO CYXUM MOPOJAM Kog;=0,8;

|, - pacueTHas JIMHA TYNUKOBOW BBIPAOOTKM, IPU KOTOPOM 3a CYeT

TypOYJCHTHOTO JBHXCHHSI BO3TyXa MPOUCXOIUT Pa30aBIICHUE SIIOBUTHIX T'a30B JI0
BeIMunHbl gonyctumoit 16 ycmoHoi okucn yriepoaa C=0,008%; cormacuo [2]
71 TOPM30HTAIBHBIX M HAKIOHHBIX BEIPaOboToK amuHoi 500m m Gonee 1,=500m;

npuaumaeM |, =500m; npu L<500m, I, =L (rze L — nnuna BeIpaboTKH, M);

Kyrrp — KOI(D(QUIMEHT yTeuek BO3[dyXa 4Yepe3 CTEHKU BEHTHIISLIMOHHOIO
TpyOonposoza npu anune ero 1,=500m n Q, ,;; noacuutanHom no dopmysne (8.13)

no pekomenmanuu «PykoBonctBa...» [2]; mnpuHHMArO K'y” »=1,236 npu
Q:n=2,8m%c u d,,=0,8m.
Vs =100-4+40-8=7201

Tornma

2
QY = &\/720 -11,2° -O,S[S—OOJ = 2054° | mun =3,42m°% I ¢
' 25 1,236

Pacxon Bo3ayxa 10 pa3KWKCHHIO SOBUTHIX Ta30B IPU UCIIOJIB30BAHUU TSI
MPOXOJKU BBIPAOOTKU OypOB3PBIBHBIX Pa0OT HAMOOJNBIIUM U3 BCEX (PAKTOPOB,
no3romy npuauMaeM Q, ;=205m3/mun=3,42m3%/c.

Pacxon Bo3myxa uisi TIPOBETPHUBAHMS BCCH BBIPAOOTKH IO Pa3KMKCHHIO
Metana Q' Ul OCIe6qHero aTaxa paccunraeM 1o dopmyie (8.15)

»100-2199

Q, 1-005 = 231n* | mun = 3,86:° [ ¢

8.3 Pacuer HCOﬁXOI[I/IMOﬁ moaavm Bo3ayxa ! JCIPECCUHU BEHTUJIATOPA
MECTHOI'O IIPOBCTPUBAHUA U €I'0 BblﬁOp.

JlanpHelmme pacueTsl OyZeM TpPOW3BOIUTH MPUMEHUTEIHHO K TPOXOJIKE
BBIPAOOTKH KOMOAHOM.

YuuteiBast OOJBITYIO TPOTSHKEHHOCTh TYNMUKOBOH BhipaOboTku (L=2000m) n
HEBO3MOXXHOCTH (IIpM pacxojae BO3ayXa I NprU3abOMHOrO MPOCTPAHCTBA
Q..=4,86Mm%c) mpoBerpuTh  BBIpabOTKy BMII m  OOBIUHBIM  THOKHM
TpyOOTIPOBOAOM MPUMEHUM KOMOWHHPOBAHHBIN BEHTWISIIIMOHHBIA TPYOOIIPOBO/I,
COCTOSIIIIMI K3 OOBIYHOTO THOKOr0 BEHTWISLUOHHOTO TPyOONmpoBOAa JUIMHOM

l,,; =200x €O CTOpPOHBI 32008 W TPyOONIpPOBOAA C IIOJMITHIECHOBOW ILIEHKOM
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BHYTpU jiuHON |, =1900x (100M TpyOOompoBoja ¢ IUICHKOW MPHXOJUTCS Ha

mp2
3ae3]1, 0 KOTOPOMY HPOJIOKEH TPYOOIIpOBOI ist ToicoenuHeHus Kk BMIT).

JIisi KOMOMHUPOBAHHOTO BEHTUJISILIMOHHOTO TpyOOompoBoJia Ko3(PhUIIUEHT
yTEUeK BO3AYXa Kyr rp x PACCIUTHIBACTCS MO BBIpakeHH!O (8.19)

(8.19)

Kyb.mp.rc = Kym.mpl ’ Kym.mpZ ’

Ie  Kyrrpi — KOOQOUIMEHT yTEUeK 4epe3 CTEHKH OOBIYHOIO BEHTHUJISALIMOHHOIO
TpybomnpoBona amuHOH |, =200m, quamerpom d.,=0,8M u pacxomom Bo3myxa B

mpl
npu3ab0HHOM TPOCTPAHCTBE JUISA TMocieaHero sraxa Q,,=4,86m%/c; momu en.;
IPUHUMAEM Ky; 1p1=1,00 [2];

Kyrrp2 —  KOOQQHUIHMEHT  yTeuek  BO3AyXa  4epe3  MOBEPXHOCTb
BEHTUJISIIIUOHHOTO TPYOOIIPOBO/Ia C TIOJMATUIICHOBOU TIJICHKOM, O €.

J1si HaxOXKIEHUS MapameTpa Kyprp2 OMPEIEINM pacxXoi BO30yXa B KOHIIE
TpyOOIpoBOa C MOJIUAITUIICHOBOU INIEHKOH 10 hopmylie

Q;.n = Qz.nKym.mpl’ (820)

Q  =4,86-1,06=5,15m>/c = 309:° / mun

3.n

=5,15m° /¢, |
yTeUeK BO3AyXa 4epe3 MOBEPXHOCTh TPYOONpPOBOJA C MOJUATHICHOBOW IUICHKON
HIPUMEM Ky 1po=1,185 [2].

C ydetom 3TOr0

Torma mpu Q =1900x u d;,=0,8m Benmunny K03 dunueHTA

3.n mp2

Kym.mp.K = 1’06 : 11185 = 11256

HeoOxonumasi  momaya  BEHTWISTOpA  MECTHOTO  MPOBETPUBAHUS
PaCCUUTHIBAETCS 1O BBIPAKEHUIO

QB = Q3.HKym.mp.K’ (821)
Q, =4,86-1,256 = 6,1m° / ¢ = 366:° / mun

AHaJOrMYHBIMUA pacdyeTaMH IJIs Ciaydash IPOXOIKH TYIMHKOBOM BBIPAOOTKH
Ha TICPBOM JTa)k¢ IMIAXTHOro Mmojis (ToXe C MpUMEHEHHEM KOMOWHHPOBAHHOTO
BEHTWIALIMOHHOTO TpyOompoBoaa) monydeHo Q,=333m3/mun (5,546m3/c) mpu
Kyr1p—1,203.

Jlns  ompeneneHuss HEOOXOAWMOW JCIPECCHM BEHTWUISATOpAa CHadvana
OIpeaeIsieM a’pPOAUHAMUYECKOES COMPOTHBJICHUE IUIOTHOTO KOMOHMHHUPOBAHHOTO
BEHTUWIALIUOHHOT 0 TpyOonpoBoaa Ry, r«(aalla CZ/MG)

= erllTp.l + erZ (I .2 + 2Onld mp.2 + lon Zd mp.2 )’ (822)

mp.2.K.n
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rae  Iyp1 —  YAGNbHOE  a’3pOAMHAMHUYECKOE  CONPOTHBICHHE  THOKOTO
BEHTHIISILIHOHHOTO TPyGOIpoBoaa 6e3 yTeuek Bo3ayxa, galla c2/M’; IpHHIMAEM TI0
pexomenpanusam [2,6] nms d,=0,8M, r4,1=0,0161 nalla c2m’:

p2 —  YOCObHOE  a3pOAMHAMHUYECKOE  CONPOTHBICHHE  TI'HOKOTO
BEHTWIAIIMOHHOT'O TPyOOIPOBOJIA C MOJTMATUICHOBOM TICHKON BHYTpHU 0€3 yTeueKk
Bo3ayxa, malla c2M'; mpHHHMaeM MO peKoMeHmamusM [2] s d:p=0,8m,
p2=0,0046 nalla c?/m’;

N, N — YUCJIO TOBOPOTOB TpybOompoBoga cooTBeTcTBeHHO Ha 90 m 45
I'PaJyCOB; COIIACHO CXeME BEHTHJIAINH Ny =3.

R,,.. = 0,0161-200 +0,0046(1900 + 20-3-0,8) = 12 180allac® | m°

mp.2.K

JlaBnenue (mempeccus) BEHTWISATOpa MecTHOro mposerpuBanus h, (malla),
paboraroiero Ha THOKMM KOMOWMHUPOBAHHBIM BEHTUJISLIMOHHBIM TpyOOTIPOBOJ
(mempeccust  TpyOONpOBOAa) WM THOKHA BEHTWISAIMOHHBIA  TPyOOIPOBOJ
paccuuTbIBaeTcs no Gpopmyre

he QR[ 059 +o,41j , (8.23)

ym.mp.K

2
hy, =6,1*-12,18 059 | 0,41| =35loalla
1,256

Brei6op BMII npousBeneM 1Mo a’poJrHaMUYECKUM XapakTepuctukam [2,9].
st Q,=6,1m3%/c u h,=351 nalla He0OX0aUMO HCIIOIB30BaTh BeHTHIITOp BMII-6.

Tak kax mapamerpsl pacueTHoro pexunma ( Q, 1 h;) He monaau Ha KPUBYIO
adPOAMHAMHUYECKON XapaKTepUCTUKHU TpyOompoBoma u BeHTWiIsTopa BMII-6, TO
HEOOXOJMMO Ha OCHOBaHMM pPAacyeTOB TIOCTPOUTh Ha TpaduKe pPEKUMOB
BEHTWJIATOPA OTPE30K a’pOJAMHAMHYCCKON XapaKTePUCTHKH TpyOOIpoBoaa |
HAWTH TOUYKY €€ TIEPECEUCHUs ¢ adpOIMHAMUUIECKON XapakTepuctukoir BMII-6.

Pacdyer MCXOMHBIX JTAHHBIX JJIS TOCTPOCHHUS OTPE3Ka a’dpPOIUHAMHUYCCKOMN
XapaKTEPUCTUKH TPYOOIPOBOJa B paioHE MpeAroIaraeMoro padbodero pexuma
paboTHI BeHTHIIATOpA B Tabmume 8.1.

Tadoaunma 8.1 McxomHbple JaHHBIC JUIS TTOCTPOCHHS adPOINHAMUYICCKON
XapaKTEPUCTUKN BEHTUISAIIMOHHOTO TPyOOIpoBOIa.

2
QSH KyT.Tp.l KyT.Tp.Z KyTATpAK QB QZB { 0’59 + 0’41j I:eTp.l".IQH hg

m3/c m3/c nallac?/m® | nalla
ym.mp.K
1 2 3 4 5 6 7 8 9
4,82 1,06 1,185 1,256 6,01 | 37,21 0,773952 9,4267 351
5,00 1,06 1,19 1,260 6,3 39,69 0,77133 9,3948 373
5,08 1,06 1,19 1,260 6,4 40,96 0,77133 9,3948 385
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6,0

1,06

1,19

1,260 7,56 | 57,15 0,77133

9,3948

537

7,0

1,07

1,19

1,273 8,91 | 79,39 0,762954

9,2928

738

B nepBoM cTonbuke 3aaeM 3Ha4eHUS Q,;, BO BTOPOM, TPETHEM U UETBEPTOM
ONpEJENsieEM aHAJOTUYHO BBIIICIPUBEIECHHBIM pacdeTaM KO3(DPUIUEHTHI Kyrip1,
Kyrap2 M Kyrrpx 3ATEM JUIA KOKJIOW U3 CTPOK TAOIUIBI ONPENEsieM O BBIPAKEHUIO

(8.21) momauy BeHTWIATOpa. Ilocie BBIYUCIICHUS 3HAYCHHUH MPOMEKYTOYHOTO
HEIUIOTHOTO

napaMmerpa
KOMOHMHHPOBAHHOTO TPYOOIpoBoAa Mo popmyie

I'padux 8.1

(7-i

h,

CTOJIOWK) HaXOJUM CONIPOTUBIICHUE

2
0,59
Rmp.K.H = R Tp.r.K.H [ K + 014]-} '

ym.mp.K

dall

700

600

500

Wl

400

300

200

100

i

—

(8.24)

Pic. 8.1 I'padux pacyeTHoro i paGouero pexmnmos pabotet BMLL-6

Jletipeccuio THOKOTO KOMOMHHUPOBAHHOTO HEIJIOTHOTO BEHTHIISIIMOHHOTO
TpyOOIpPOBOa OMPEIENIIEM IO BHIPAKEHUIO
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hy =QaR,, 0 (8.25)

ITo 3nauenusMm Q,; u h,; HaHocuM Ha rpaduk pexumoB paboTsl BMII-6
(pnc8.1) xoopAMHATHI MOJYYEHHBIX TOYeK. Uepe3 MmojydeHHBbIe TOYKH MPOBOIUM
KPUBYIO, KOTOpas SBISETCS adpOAMHAMUYECKON XapaKTEPUCTUKON TpyOOompoBoa.
Caumaem 3HaueHus Qz, u hg, JUIS  TOYKH TIEPECEUEHUs OTpe3Ka
a’POAMHAMUYECKON XapaKTEPUCTUKH BEHTUIIATOPA, KOTOpas HAXOIUTCS BBIIIE
pacueTHOrO pexnma padbotsl (Q u hy). I[Tapametpst Q,, =6,4m%/c u hy,, =385xalla
SBJITFOTCS COOTBETCTBEHHO TMOJA4Yeil BO3AyXa U JENpeccuell BHIOPAHHOTO
BCHTWISATOpA TpPH YIJIe YCTAaHOBKM JIOMATOK Hampasistomero ammapata 30
TpaycoB.

Jlis  cimydas mpoOBEACHHSI TOATOTOBHUTENBHON BBIPAOOTKH Ha 2-M DTaxke
IIAXTHOTO TIOJISL aHAJIOTHYHO MoIy4deHbl Q, , =357m%/Mmun u (5,95m%/c) u
hs , =330malla mpu yrie ycranoBku onatok 40 rpaxycos.

YacTHBIM clly4aeM SBISETCS TOT, KOTJla KOOPIWHATHI TOYKU C PACUYCTHBIM
peKUMOM palbOThl BEHTWISITOpA TMOMANAIOT HA OJHY W3 WHIUBHIYATbHBIX
xapaktepuctuk BMII. Torga HeoOXoAMMOCTh B MOCTPOCHUU a3POAMHAMHYECKOMN
XapaKTEePUCTUKH TPyOONpoBOa OTMANaeT, a pacdyeTHble 3HadeHHs Q, u h,
SIBJITFOTCS TIapaMeTpaMu paboThl BEHTHIIATOPA.

Y4uuTeiBasg, 4TO TMapameTphl OKHIAEMOTO pEeXHMa padOThl BEHTUIISATOPA
BMII-6 BbIe pacueTHBIX 3HAYCHUH, CKOPPEKTUPYEM PacXojl BO3AyXa, KOTOPHIA
Oyzer mocTynars B Ipu3aboiHyo 308y Q;,p (M%/c) mo dopmyme

B.p

Q'j.n.p = 1’69 - 0’69QB.p ! (826)

Tp.r.K.H

Q,,, =169 385 —0,69-6,4=5,086:°/c = 305x° | mun
" 12,18

[Tocne BriOopa BMII u TpyOompoBoaa mpoOU3BOAUTCS MPOBEPKA pacxoja
BO3[yXa B yCThE TYIHKOBOH BbIpabOTKH Q) , (M%/c) U3 ycnoBus

Q., =ﬁ2QH, (8.27)

Kyrap

711 THOKAX BEHTWIALMOHHBIX TPYO K'yr 1o PACCUUTHIBACTCS IO (hOpMYyIIE
yr.Ip

P (8.28)

K ym.mp.m

II€  Kyppr — KOOPQHUIHUEHT yTeueK BO3ayXa B TpyOOIPOBOE HA Y4aCTKE OT yCThbs
BBIPAOOTKU 710 320051.
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Bennunny ko3 dunuenra Ky, onpeaenum mo ¢popmyie (8.9). Ilpu stom
3HaueHue kodpduImeHTa yTedek BO3AyXa IS YydyacTka TpyoOompoBoja 6e3
HNONMATUICHOBOM  IMJIEHKM  OCTAeTCS  MPEXHUM  Kyrpp1=1,06.  Benuuuny
kod(ppunMeHTa yTeuek BO3JyXa JUIsl ydyacTka TpyOompoBoJa C IUICHKOW B
npenenax TYHNHKOBOH BbIPaOOTKH (| =1800m) HpUMEM pPaBHBIM Kyy.p2=1,185 mo
pekoMeHmanusam [2].

Torma
K pmmpm = 1,06-1,185 =1,256
K =220 1004
1,256
614 3 3 3
Qn_p = m =6,374m" [ ¢ =382,5m° [ mun > Q, =339m° [ mun

Yciosue (8.27) BBIMONHAETCS, IOITOMY BBIOOpP BEHTHIISITOPA M €I0 PeKUMA
paboOTHI BBHITIOTHEH BEPHO.

Ecim ycnosue (8.27) He BBINOIHSIETCS, TO HEOOXOIUMO YBEIHYHUTH Q,
qT100BI yciioBue (8.27) BBIMONHSIOCH. [ 3TOro Hamo MPOU3BECTH MOBTOPHBIC
pacuetsl BenuuuH Qp u h,, yrouHnTh Q¥ Ny, OMHMCAHHBIM BBIIIE COCOOOM H
MOBTOPHO TIPOBEPHUTH BBITIOJHEHHE YCiioBus (8.27).

Jlis  crmydas TpOBETpUBAHUS TPOXOJUMON TYHMHUKOBOW BBIPAaOOTKH Ha
MIEPBOM ITAXKE MIAXTHOTO TOJISI AaHAJIOTUYHBIMHU PACYeTaMHU MOJIYICHBI CIICTYIONTHE
rapameTpsl 0KHUJ1aeMOI'0 pexnma paboThI BEHTUJIATOPA BMII-6:
Q5 p=5,9m%/c=354m3%/muH; h, ,=330malla, KpHUBas a’pOAMHAMHUYECKOM
XapaKTePUCTUKN BEHTWISATOPA C YIJIOM YCTAaHOBKH JIOMATOK HAMPABIISIOIIETO
anmapara 40 rpamycos.

[TPAKTUYECKOE 3AHATHE 9
PACUYET PACXOJA BO3AYXA JJIAA ITPOBETPUBAHNMA IITAXTEL

[lenp mnpoBeaeHHS MNPAKTUYECKOTO 3aHIATUS — TOBBIIICHUE KaydecTBa
YCBOCHUS CTYJACHTaMH TE€OPETUYECKOr0 MaTepuana JIeKuuu no Teme «Pacuer
pacxojla BO3lyxa JUisl MPOBETPUBAHUS IIAXThI» U MPUOOPETEHHE MPAKTUUYECKUX
HAaBBIKOB IIPOBEJICHUS TAKUX PACUETOB.

Pacuer pacxomoB BO3ayxa NPOU3BOAMUTCA C YYETOM MCXOJHBIX JAHHBIX,
MOJIYYEHHBIX MPHU BBIMOJHEHUH PACYETOB METAaHOOOMJILHOCTH, PAacXOJ0B BO3ayXa
JUISL  TpPOBETPUBAHUS  OYUCTHBIX  BBIPAOOTOK,  BBIEMOYHBIX  y4YaCTKOB,
MOATOTOBUTENBbHBIX BBIPAOOTOK, pa3paOOTaHHBIX CXEM BEHTWISIIIMUA IIaXThl Ha
JErKU YU TPYAHBIA MEpUOAbl PadOTHl U HAJUYUSl OJHOBPEMEHHO PaOOTAIOIIMX
00BEKTOB MPOBETPUBAHUS, BEHTHIISIITUOHHBIX COOPYKEHUH B paccMaTpUBAaEMbIX Ha
MPAKTUYECKOM 3aHATHHU CXEMAX BEHTWISIUUH YTOJIbHOW IIAXTHI.
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[Tpo0KUTETHPHOCTD MPAKTUYECKOTO 3aHATHS — 2 Jaca.

B pe3ynbpTare BBINOJIHEHUS TPAKTUYECKOTO 3aHIATHUS CTYICHTHI TOJIKHBI
3HaTh METOJMKY pacuera pacxo/ia BO3JyXa Jis MPOBETPUBAHUS YTOJIbLHOU
HIAXTHI,

yMETh BBIOMpATh MCXOAHBIE JAaHHBIE NJIs pacyeTa pacxoJ0B BO3Jyxa BCEX
000C00JICHHO MPOBETPUBAEMBIX OOBEKTOB INAXThl U yTEUEK BO3AyXa MJs
JIETKOTO Y TPYAHOTO MEPUOJIOB MPOBETPUBAHUS IAXTHI;

MOJYyYUTh MPAKTHYECKHE HABBIKM II0 PACUYETy pacxoJa BO3AyXa i
MPOBETPUBAHMS YrOJBHOM IIAXThl a Takke pabdoThl C HOPMATHUBHBIM
JOKYMEHTaM, B KOTOPBIX MPEACTABICHA METOIUKA PACUETA.

9.1 Pacuer pacxoaa Bo3ayXxa 1Jisd IIPOBETPUBAHUA IAXThI IIPH
HCIIOJb30BAHUH CXEM IIPOBCTPUBAHUA THIIA 1-M-H.

Pacuetn! Ipou3BcACM  OTACIBbHO IJI1 IICPHUOOAOB MHUHUMAJILHOU H

MaKCHUMaJIbHOM ACTIPCCCHUHU IIAXTHI.

CormacHo cxeMe BCHTWIAOWKW IIAaXThbl B IICPHOJA MHUHHUMAaJIbHOM ACTIPCCCUN

(puc 6.1) 060c00CHHO IPOBETPHUBAIOTCS .

JIBa BLIEMOYHBIX Y4acTKa,

JIBE TIPOXOIUMBIC TYITHKOBBIC BEIPAOOTKH (IITPEKH);

YEThIPE BCIIOMOTATENIbHBIX MOJJAEPKUBAEMBIX BBIPAOOTKH C IUIOILIAJIbIO
MTONIEPEYHOro ceueHus B cBeTy 11,2Mm2 kaxkaas;

CKJIaJl B3pBIBYATHIX MATEPHAIOB C OOIMM OOBEMOM TOPHBIX BBIPAOOTOK
1500m?;

rapax-3apsiiHasi ¢ OJHOBPEMEHHOM 3apsiIKOM JABYX aKKyMYJISITOPHBIX
6arapeit Tuna 96 TXKH-500;

JIBE JIe0EOYHBIX KaMepbl HAKJIOHHBIX BBIPAOOTOK C  MOIIHOCTHIO
ANEKTPOYCTAHOBOK, HAXOASAIIMXCA OAHOBpeMeHHO B pabore, mo 300kBT B
Kaxaod npu kodddunuente nonesnoro neicreus (KIII) pasaom 0,6 u
HempepbIBHOM paboTe 6onee 1 vaca;

JIBe Kamepel ¢ BeHTwiIsiTopamu Tuna BMIIDT — /M ¢ ycTaHOBiIeHHOMU
MomHOCTRI0 anektpoasurarens 100kBt wu  obmum  kodddunmenTom
nosie3Horo nercteus 0,6.

[Ipu pacuere pacxola BO3Ayxa AJig MPOBETPUBAHUS IIAXThl HEOOXOIUMO

YU4CCTh YTCUYKHM BO3AyXa 4YCpE3 CIACAYIOIHNC BCHTHJIAIOMOHHBIC COOPYKCHHA B
IIOA3CMHBIX BI)Ipa6OTKaX:

YeThIpe IIUTF03a Ha 3BE3/laX C HAKJIOHHBIX BBIPAOOTOK HA TOPU30HTAJIBHBIE
Y4aCTKOBBIC BBIPAOOTKH; KaXKIBIM IIUIFO3 COCTOMT M3 JBYX OCTOHHTOBBIX
MEPEeMBIYEK C JABYXCTBOPUYATHIMH aBTOMATHYECKUMH BEHTUJISIIMOHHBIMU
JBEPSIMU TIOIAIbIO D,5M?,

OJIMH TIUTIO3 U3 3-X OCTOHHUTOBBIX MEPEMBIUYEK C OJTHOCTBOPYATHIMHU JBEPSIMHU
IJIOIIAIbIO 2,5M? Ha COOMKE MEXTY KIEThEBBIM U CKUIIOBBIM CTBOJIAMHU;

84



— OJIMH TILTI03 U3 2-X OETOHUTOBBIX MIEPEMBIUCK C OJHOCTBOPYATHIMU JTBEPSIMU

TJIOMABI0 2M? Ha 3aITaCHOM BBIXOJIE U3 CKJIaJla B3PHIBHBIX MATEPUAJIOB,;

— OJIMH YYaCTKOBBIN 3arpy304YHbIN OYHKED.

C  yd4eToM TNEpPEUYUCIECHHBIX BBIIIE MOTPEOUTENEH CBEXKEro BO3ayXa
OMpeNieNIUM COCTaBHbIE YacTH OOIIEMIaXTHOrO pacxoja Bo3ayxa. Ilpu stom
MpUMEM, 4YTO TeMIlepaTypa BO3JyXa B OKOJOCTBOJIBHOM JIBOpE M Ha BXOJI€ B
nebeouHbIe KaMephl U KaMepy € Ta300TCACHIBAIONIMM BEHTUJISTOPOM MpHU
OTpabOTKE TMEPBOTO ATaka MIAXTHOTO MOJs cocTtaBisieT 22°C, a mpu oTpaboTKe
peAnociIeIHero dTaxa - 24°C.

CornacHo pacuery (m. 7.3) HIpHUHAT pacxoj BO3ayXa JUIsl MPOBETPUBAHHS
BBIEMOYHOI'0 y4acTKa Ha IIEPBOM 3Ta)Ke YKIOHHOro noist Qu,=1057m/mun. Toraa c
y4€eTOM JIByX OJHOBPEMEHHO  OTpabaThIBAEMBIX  BBIEMOUYHBIX  yYaCTKOB
2Q,,=1057-2=2114m3/muH.

YuuteiBast Mmecto pacrnoiockenuss BMII (B BeIpaOoTKe, 10 KOTOPOU MOIAETCS
BO3YX JJisi 000COOJIEHHOTO MPOBETPUBAHMS BCIIOMOTaTEIbHON MOAAEp)KUBAEMOM
BBIPA0OTKHM) HEOOXOJMMO CHayajla OIpPeaeIuTh pPacxXol BO3Ayxa JUIA ec
MPOBETPUBAHMUS, a 3aTEM MIPOBEPUTH COOJIIOICHUE YCIOBUS

Qpe 21,43Q; (9.1)

raie Q.. — pacxon Bo3myxa mepea Bcacom BMII, m3/muH;

Qs IpUHSTAS IIpU pacdeTe MPOU3BOAUTENBHOCTH (mogaua Bo3xyxa) BMII,
M3/MuH; s BTOporo staxka mojgadyd BMII mns mpoBeTpuBaHUS MPOXOIHMOMN
TYNHUKOBOH BbIpaOOTKH Q; ,=357M3/MuH.

Pacxon Bozmyxa mepen Bcacom BMII Q.. paBeH cymme momaun BMII
Qs p357M3/MuH ®  pacxoma BO3AyXxa Ui OOOCOOJIEHHOTO IIPOBETPUBAHUS
BCIIOMOTATEJIbHON HAKJIOHHOM BBIPAOOTKM HA YYacTKe HHUXKE MPOXOAUMOMN
TYIUKOBOH BBIPAOOTKH Qp0y 5 (M3/MHH), OIIpeIeIsieMOro 10 BBIPAXKCHHUIO

QHO,ZZ.B = 60VminS’ (92)

rie Vpin — MHUHUMaNbHAs CpPEIHSAS CKOPOCTh JBMKEHHUS BO3AyXa BO
BCIIOMOTATEILHOU MOIePKUBAEMON BhIpaOOTKe, M/C; mpuHUMaeTcs paBHou 0,7 —
1,3M/c s THaBHBIX  TPAHCHOPTHBIX  MOJJICPKUBAEMBIX  BBIPAOOTOK,
000pyTIOBaHHBIX JICHTOYHBIMH KOHBeliepamu [2,7,8,9], 111 OCTaIbHBIX BBIPAOOTOK
— cormacHo TpeOoBanusi IlpaBun Oe3omacHocTu [3]. g mommep:KuBaeMbIX
BBIPA0OTOK BHOBBH MPOEKTUPYEeMbIX ropu3oHToB 1maxt |l kareropum mo razy u
BBIIE, KPOME TJIABHBIX TPAHCIOPTHBIX KOHBEHEPHBIX BBIPAOOTOK, Vpin
npuHUMaeTcs paBHoi 0,25Mm/c.

S — mIomaak MONEePEYHOro CEYSHUsS BRIPAOOTKHU B CBETY, M?%; S=11,2 M2,

Torna

Quozs =60-0,25-112 = 16832 | mun =280 ¢
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Y4uuThiBasi, 4TO TaKMX BCIIOMOTATEIbHBIX MOJJIEPKUBAEMBIX BBIPAOOTOK Ha
cxeMe 4eThIpe XQ 0, ,=168-4=672M3/MuH.
Pacxon Bo3nyxa nepen Bcacom BMII cocraBut

QBC = QB.p + Qnor).e (93)
Q.. =357 +168 =525m° / mun =8,75m° | ¢

[Tposepum codmoaeHue ycmous (9.1)
525>1,43-333-476Mm3/mun

Ycnosue (9.1) cobiromaercs, MOITOMY MPHU pacueTe pacxoja BO3ayXa s
NPOBETPUBAHUSA IIAXThl B KAa4eCTBE pacxola BO3AyXa UIsi NIPOBETPUBAHUS
IPOXOAUMOM BeIpaObOoTKH npuHUMaeM Q=Q; ,=357M3/MuH.

Ecim ycnoBue (9.1) He BBINMONHSAETCS, TOTAA JUIS aHAJIOTHYHOTO MECTa
pacnonoxxernst BMII, Benuunna Q,;; ompenensieTcst o BEIPaKCHHUIO

QHB = QBC = 1’43QBMH’ (94)

ITo Beipaxkenuio (9.4) Benmuuuna Q, ompexaensercs B ciydae, korma BMII
pacroyiokeH B BBIPAOOTKE, MO KOTOPOW CBEXHUH BO3IYyX MOTACTCS TOJBKO JIJIs
BMIL

C yderoM MPOM3BEACHHBIX PACUYCTOB IMPHHHMAEM CYMMAapHBIA pPacxo
BO3IyXa I OO0OCOOJICHHOIO IPOBETPUBAHUS IMPOXOJUMBIX  TYIHKOBBIX
BBIPaOOTOK

>Q,;=357-2=714m3/Mun

Pacxon Bo3myxa njis MPOBETPUBAHHUA CKJaja B3pBIBUATHIX MaTEpPHATIOB
paccunTaeM mno Gopmyie

QCK = 0’07VCK’ (95)

rie V,=1500m® - cymmapHbIli 00BeM BBIPAaOOTOK CKJIaJia B3PBIBYATHIX
MaTepHuagoB, M.

Q.. =0,07-1500 =105 / mun

Pacxon Bo3myxa nns 000COOJIEHHOTO MPOBETPUBAHUS Trapax-3apsiIHON
onpenenuM 1o popmye
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31-107* z E,n,,

Qe=—or (9.6)

rae  Np — KOJIMYECTBO OJHOBPEMEHHO 3apsiKaeMbIX OaTapeit; Ng=2mT;

Ei — eMKocTh akkymynsTOopa, A 9; A MPUHATOTO THIA aKKyMYJISITOPHOM
oarapeun 96 TOKH-500 E;=500 A u;

Na — YUCIIO aKKyMYJISITOPOB B OaTapee; N;=96;

tgx — TemmepaTypa BO3/1yXa Ha BXOJ€ B rapax-3apsanyio, °C; mpuHUMaeMm
tgx=22 °C.

Torna

~31.10*-2-500-96

Q_?.K - 26—22 =74M3/MMH

HOHy‘—ICHHOe 3HA4YCHUC Q34K AO0JIKHO YAOBJICTBOPATH YCIIOBHIO
Ng
Q’}.K 2 Zsonb"ikai’ (97)
i=1

A€ K, — KOO (MUIIMEHT, yUUTHIBAIOIIUNA TUI 3apsbkaeMoil OaTapeu; st Oatapeu
tuma 96TOKH-500 k,=1,4.
Torma

Q,, =74m* I mun <30-2-1,4 =84x° | mun

Ycnosue (9.7) He BBIIOTHACTCS, MOATOMY pUHUMaeM Q, =84m3/MuH.

Pacxon Bo3myxa mJis IpoOBETpUBaHUS JIeOCIOYHON KaMephl OIpeaesisieM 10
dbopmyie

16,7- Z Ny (1_ n; )'Kg.i

Q=" , (9.8)

riae N, — 4UCJIO OJJHOBPEMEHHO PabOTAIONIUX JIEKTPOYCTAHOBOK B J€OETO0UHOU
Kamepe, N,=1;

Nyi — MOIIHOCTh O3JIEKTPOYCTAHOBKM B JIeOeJOYHON Kamepe, KBrT;
YUHUTBIBAIOTCS OAHOBPEMEHHO paboTaroue ycraHoBKY; Ny i=300kBr;
ni — xko3ddumment mnonesnoro nercTBus (KIIJI) 31eKTpOyCcTaHOBKH;

NPUHUMACTCS MO0 peKoMeHJanwsM [2]; Uil TOIBEMHBIX YCTAaHOBOK paBeH
npomsBeaeHuto KI1J[ neuratens u peaykropa; ni=0,6;

K;j — KOIPOUIMEHT, VYYUTHIBAIOMIUM TPOJIOJKUTEIBHOCTE  PabOTHI
ANEKTPOYCTAHOBKM B TEUYEHHUE CYTOK; JJIsI YCTAHOBKU C MPOJOJIKUTEIBHOCTHIO
HEeMpephiBHOM paboTel lu. u Oosee K,;=1, And mnepuoguyecku padoTarouien
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YCTAHOBKH C TMPOAOJIKUTEILHOCTbIO HEMPEPBHIBHOM paboThl MeHee 14. Ksj
PaCCUUTHIBAETCS 10 BBIPAKEHUIO

TH
K'j.i - ﬂ’ (99)

rac TH — CyMMapHas IpOJO0JDKUTCIbHOCTD pa6OTBI YCTaHOBKH B TCUCHUC CYTOK,
Y.

YuutsiBas HCXOOHBIC TAHHBIC, ITOJTYYUM

Qe = 16,7:300(1-0,6) 1 =501n° | mun
- 2622

Torma cymmapHbId pacxoJ BO3AyXa ISl TPOBETPUBAHUS KaMep IpH
0TpabOTKE MEPBOro ATaxka MIAXTHOTO MOJIsi COCTaBUT

2Q=105+84+2.501+2-167=1525m3/muH

YTeuknu BO3ayXa 4YC€pe3 IMOA3CMHLIC BCHTWIIALIMOHHBIC COOPYIKCHUA
OoIIpCACIACTCA 110 BhIPAXKCHUIO

Qym.m = z Qym.z.n + z Qym.m..v + Z:Qym.xp + Z:Qym.g.y ! (9 10)

e 2Q,,..,2Q,u:2Q 01 2Q,,, - CYMMapHbBIC YTEYKH BO3/yXa COOTBETCTBCHHO

yepe3 TJIyXUe IEePEMBIYKH, IUTF03bl, KPOCCHHTH W 3arpy304YHbIC YCTPOWCTBA,
3
M3/MUH.

VYTeuku Bo3yxa yepes rIyxylo MepeMbIuKy onpeaensercs no gpopmysne
Qym.m.ﬂ = Qym./-t K- Knep ! (912)

rae  Qyry — HOpMa yTeueK BO3[yXa 4epe3 OHYy IepEMbIUKY IpH 00IIeM Mepenasie
nasiaeHus Ha 1utro3e S0xalla, M3/MuH; npuHUMaETCs MO pexoMeHaanusIm [2,7,8,9]
B 3aBHCHMOCTH OT MaTepuaia InepeMbluykd (OeTOH, KaMeHb, KHpIWY, OCTOHHT,
qypaku); THIIA BCHTWIAIMOHHON JBEpH B IepeMbluKe (aBTOMAaTHUECKas,
HeaBTOMAaTHYeCKasi, IByXCTBOpUATas M OJHOCTBOpYATAs) U TUIOIIAIN JABEPH;

Knep —  KOD(PQUUUEHT, y4YMTHIBAIOIIMHA  YHUCIO  IOCIEI0BATENBHO
YCTaHOBIICHHBIX TEPEMBIUEK B IIII03e; MpuHUMaeTcs paBHbIM 0,76 mpm aBYX
nepembrukax, 0,66 — mpu Tpex mepembrukax u 0,57 — mpu geThIpex.

Kak BUIHO M3 CXeMBl BEHTHIAIHUH JJI TIEpUOJa MUHUMAIBLHON JACTPeCcCun
UMEIOTCSI:

B OKOJIOCTBOJIGHOM JIBOPE Ha COOWKE MEXIy CTBOJAMH I3 W3 TPEX
OCTOHUTOBBIX TEPEMBIUCK C OJHOCTBOPYATHIMH HEABTOMATHUYECKHMH JABEPHMHU
wioniaaeo 2,5m?; coriacHo [2,7,8,9] HopMaTHBHBIC yTEUKH BO3/yXa Yepe3 OJHY
HepeMBIUKY IIpH Tepenase nasiaeHus Ha nurose S0malla Qy, ,=84m3/MuH;
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B OKOJIOCTBOJILHOM JBOPE Ha 3allaCHOM BBIXOJAE M3 CKJIaJa B3pPhIBUATHIX
MaTepHaIOB TIII03 W3 JBYX OCTOHUTOBBIX TEPEMBIYEK C HEABTOMATHYECKHUMU
OJTHOCTBOPYATHIMU JBEPHMH IUIOIIAJIbI0 2M?; COTIaCHO[2] HOPMAaTHBHBIC YTEUKH
BO3/yXa 4epe3 OJHY IMEepPEeMbIYKY IpHU MEepEeHOCe MaBJICHUSI BO3[yXa Ha IILII03€
50nalla Qy; ,=84m3/muH;

YeThIpEe BEHTWIAIMOHHBIX IIII03a Ha 3ae3/aX C HAKJIOHHBIX BHIPAOOTOK Ha
STaXHBIC BBIPAOOTKH, COCTOSIIME W3 JBYX OCTOHUTOBBIX TMEPEMBIUYCK C
JIBYXCTBOPYATHIMH aBTOMATHUYCCKHMHU JBEPHMH ILIOIIAIBI0 5,5 2M2; coriacHo[2]
HOPMATHBHBIC YTEYKH BO3yXa Yepe3 OJHY MEePEMBIUKY MPH TMEepemnaae AaBICHUSI
Bo3ayxa Ha nutose S0nalla Qy, ,=192m3/MuH.

C yd4eToM MNPUHATHIX HCXOAHBIX JAHHBIX YTEYKHA BO3JyXa Ha IITI03aX
COCTAaBSIT.

yepes LUTI03 Ha cOOMKe MEXTy CTBOJIaMU

Qs =84-1,45-0,66 = 80.° | mun

yepes LUII03 Ha 3aacHOM BBIXOJE U3 ckiiaga BM

Qym.uu.z =84 -1,45- 0:76 = 93M3 [ mun

4yepe3 LUTI03 Ha 3ae3/l€ C HAaKJIOHHOUW BRIPaOOTKH Ha 3TAXKHYIO BHIPAOOTKY

Qumunzase =192-1,33-0,76 =194x° [ mun

CymMapHbIe YTEUKHA BO3AYyXa YEPE3 03I COCTABST

Q.. =80+93+4-194 = 949.0° [ mun

VTeuku BO3YyXa 4CPE3 KPOCCHUHI PaACCUUTBIBAIOTCA 110 BBIPAKCHUIO
Qym.Kp = 1725 zQym.um.rcp ! (9 13)

rae  XQyr g — CYMMapHBIC YTEUKU BO3AYyXa Yepes3 MIII03bI B KPOCCUHTE, M3/ MUH,;
OTIPECIISIOTCS I KaK0r0o MUTI03a 10 Bhipaxenuro (9.12).

Y4uuTeiBast, YTO KPOCCUHTH HAa PACUCTHOM CXEME BEHTWISAIHHA OTCYTCTBYIOT,
YTEUKH 4epe3 KPOCCHUHTH XQyr i .1p=0.

YTeukn BO3Ayxa 4Yepe3 3arpy304HbIC YCTPOHCTBA OMPEICISIFOTCS 10

dbopmyiie

Qyn1.3.y = Qym.H "K, (914)

rae Qs — HOPMaTHBHBIE YTEUKU BO3yXa UEPE3 3arpy304HOE YCTPOUCTBO MPH
nepenanae napiaenus 50malla, m3/mMuH.
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Ha pacuetHoii cxeme BEHTWISLIMM HMEETCS JIBa YYAaCTKOBBIX OyHKepa.
Hopma yTedyek Bo3Jayxa Ha YYacTKOBOM OyHKepe coriacHo [2] cocraBiser
120m3/muH.

[locTymiienne wucxonsiieil CTpyd BO3AyXa B CKUIIOBBIM CTBOJ 4Yepe3
oOlllemaxTHeII  OyHKEp W 4Yepe3  y4yacTKOBbIM  OYHKEp  MPOXOJIUMBIX
MOATOTOBUTENIbHBIX BHIPAOOTOK HE YUHUTHIBAETCS B KAUECTBE YTE€UEK BO3/yXa, Tak
KaK 3TO HE YTEUKHU BO3/1yXa.

Torpa ydety mojjexaT yTE€UYKHM BO3JyXa TOJBKO 4Ye€pe3 OJMH yYaCTKOBBIN
3arpy304HbIi OYHKEpP, KOTOPHIE COCTaBAT

Q,, =120-1,33=160x:" / mun

CyMmMapHbIle YTE€UKM BO3[yXa 4YE€pe3 BEHTWISLHOHHBIE COOPYKEHUS IS
CXEMBbI BEHTWJIALIMY B IEPUOAE MUHUMAIIBHOMN AETIPECCUU COCTABST

2Q,,.. =949+160 =1109.1° / mun

Pacxon Bo3ayxa a1t mpoBETpUBAHUS ITIAXTHI OMpeaeaseTcs mo hopMmyre
Q. =1 2Q,, +XQu,s +ZQuors + ZQuors+ Q +Q,u ) (9.15)

rie 1,1 - kodpduiMeHT, YYUTHIBAIONIUNA HEPAaBHOMEPHOCTh M HETOYHOCTH
pacrpejiesieHus BO3AyXa M0 CETU TOPHBIX BbIPAOOTOK;

Quor.s — pacxof Bo3ayxa it 000COOIEHHOTO MPOBETPUBAHUS MOTAMIAEMBIX
BBIPA0OTOK M OTPAOOTAaHHBIX BBHIEMOUYHBIX YYaCTKOB, M3/MHH; ONpEACISCTCS IO
BBIPKECHUIO

Quors = 015qu ) (9 16)

Tak kak pu 0TpabOTKE MEPBOro ITa)ka MOranaeMbIX BHIEMOYHBIX Y4aCTKOB
erie HeT, TO Qo ,=0M3/MuH.

C y4eToM IPOM3BEICHHBIX BHIIIEC pacueToB onpenenum mo dopmyie (9.15)
pacxojl Bo3ayxa JJisi MPOBETPUBAHUS IIAXTHl B MEPUO] MUHUMAILHON JEMPECCUU
MIPU UCIIOJIL30BAaHUU CXEMBI TPOBETPUBAHUS BHIEMOYHBIX y4acTKoB Tumna 1-M-H-B-
BT.

Q,, mn =11(2126 +714/0/672/1525+1109) = 676 10> / mun =112,68m° I ¢

P&CXOI{ BO3ayXa IJIs1 IPOBCTPHUBAHWA IMAXThl B IICPHUOJ] MaKCUMaJILHOU

nenpeccur (cXxemMa BEHTWISIIMHM TpPEJCTaBICHa Ha puc.6.2) ompenensercs o
dopmyne (9.15).
[Tpu pacuete Q,, 3 paznena 7 u 8 MPUHSATHI:
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CyMMapHBIii pacxoJ BO3dyXa MJIs TPOBETPUBAHUS JBYX BBIEMOYHBIX
y4acTKOB XQyq=2-1354=2708Mm%/MuH, IByX HPOXOAUMBIX TYNUKOBBIX BBIPAOOTOK
>Q.;=2-384=768Mm3/MuH.

Pacxon Bo3myxa mjis TpOBETPUBAHUS MOTANIAEMOTO BBIEMOYHOT'O Yy4YacTKa

(MpUHMMAETCs OJIMH MOTalaeMbId YJ4AaCTOK Ha JIBAa JCUCTBYIOIIUX) OMPEICIHM IO
dopmyie (9.16)

> Qo5 =0,5-1354 = 677:° | mun

Pacxoxpl Bo3myxa Ui mpoBeTpuBaHus ckiaga BM  (105m%/mun),
(2:501=1002 wm3muH) ocTaHyTCS TaKUMH e, Kak H moiydeHHple B 1. 9.1
3HAYEHUS.

Pacxom Bo3ayxa sl IPOBETPUBAHMS JBYX Kamep I ra300TCACHIBAIOIINX
BEHTH/ISITOPOB Ha MPEIMOCICIHEM 3TaXe [IAXTHOT'O MOJIS HYKIaeTCs B IOBTOPHOM
pacuete 1o popmyie (9.8) u3-3a yBenmueHUs TEMIEpaTyphl BO3JyXa Ha BXOJIC B
kamepy (tgx=23°C)

o - 16,7-100(1-0,6)-1
o 26— 23

=223m% | mun

Torma cymmapHBIi pacxoj BO3ayxa Ui MPOBETPUBAHUS KaMep MPH CXEME
BEHTHJISALMA JJIT MaKCUMaJIbHOM nenpeccuu (puc. 6.2) coctaBuT

>Q, =105+84+2-501+2-223=1637n° | mun

K mnoxgcuntamapiM B 1. 9.1 yTedkn BO3ayxa dYepe3 BEHTHISIUOHHBIC
COOPY)KEHUS W OCTAIOIIMMCS TaKUMHU XK€ W JUISI CXEMbl BEHTWISIIUA Ha TEPUOJ
MaKCUMaJIbHOW JETPECChH, J00aBIATCS YTEUKHA BO3IyXa Yepe3 BOCEMb ILII030B W3
JIBYX TIyXUX OCTOHHUTOBBIX MEPEMBIUEK, BEIUYMHY KOTOPBIX PACCUUTAEM II0
dopmyne (9.11) npu mromamu nepemblukd 11,2M2 W HOPMATHBHBIX YTEUYCK
Bo3ayxa [2] gepe3 mepembruky Q.. ,=35M%/MuUH Ipu mepenane IaBICHUS BO3AyXa
Ha coopykenuun 50malla.

Qo =35-1,33-0,76 = 35° / mun

CyMMapHbIe YTEYKHM BO3JyXa 4Yepe3 BCHTWISAIMOHHBIC COOPYXKCHHS B
MOJI3EMHBIX BBIPA0OTKAX JUISI CXEMbl BEHTHIIALNHU, W300paKeHHOW Ha puc. 6.2,
ornpenenum 1o ¢popmyiie (9.10)

Q,. =8-35+80+93+4-194+160 = 1389 / aun

C ydeToM MONYy4YEHHBIX 3HAYEHUW pacXxoJ0B BO3JyxXa Ha OOBEKTax
MPOBETPUBAHUSI M YTE€UEK BO3JyXa 4YEpe3 BEHTWIILUOHHBIE COOPYKEHUA
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paccuutaem 1o dopmyse (9.15) pacxon Bo3gayxa JJIsS MPOBETPUBAHHS IAXTHl B
MEPUOJIC MAKCUMAJIbHOU JCIIPECCHH

Q. mae =11(2708 + 768+ 677 + 672 +1637 +1389) = 8636.1° / mun =143,941° | ¢

9.2 Pacuer pacxoia Bo3ayXxa 1Jisdd IPOBETPUBAHUA IAXThHI IIPH
HCIOJb30BAHNH CXEMbI ITPOBECTPUBAHUA THUIIA 3-B-H.

CornacHo cxeMe BEeHTWISIIMH B IIEPUOJT MUHUMAIIBHOH Jenpeccun (puc. 6.3)

000C00JIEHHO MPOBETPUBAIOTCSL:

JIBa BBIEMOYHBIX ydYacTKa ¢ pacxojgoM Bo3ayxa (m. 7.2) mo 1063m3/mun
(17,72m3/c); mpumem ZQ,,=2126M3/Mun=35,43 M3/c;

JIBE TIPOXOMMBIC TYIHKOBBIC BHIPAOOTKH ¢ pacxoaoM Bosayxa (m. 8.3) mo
Que=357m3/mun (5,95m3/c); npumepbr XQ,,=714M3/Mun=11,9 m3/c;

YEeTBIPEe BCIIOMOTATEIbHBIX TOJICPKHUBACMBIX BBIPAOOTKH C PACXOI0M
Bo3ayxa (m. 9.1) mo Quon=168M3/Mun (2,8 m3/c); mpumep XQp0q:=672
m3/mun=11,2 m3/c;

OJIMH CKJIaJl B3PBIBUATHIX MaTePUAIOB ¢ pacxoaoM Bozayxa (. 9.1) Q=105
m3/mun=1,75m3%/c;

rapax-3apsigHas ¢ pacxoaom Bo3ayxa (m. 9.1) Q, =84m3/mun=1,4m3/c;

JBE JIeOCOYHBIX KaMephl Yy YCThEB HAKJIOHHBIX BBIPAOOTOK C PacXojoM
Bo3ayxa (1. 9.1) mo Q=501m3/Mun=8,35 m3/c; mpumMeM CyMMapHBI pacxo/q
BO3/yXa TUTSI BCEX Kamep Ha cxeme BEHTWISIIAN
>Q=105+84+2-501=1191m3/mumn.

[Mpu pacuere pacxona BO3ayXa JUIS MPOBETPUBAHUS IIAXTHl B TEPHOJ

MUHUMAJLHOM JEeTPEeccuy HEOOXOAMMO YYEeCTh 3aUMCTBOBaHHbBIE U3 11.9.1 yTeukn
BO3/lyXa uYepe3 CIEAYIOUME BEHTUJSLIMOHHBIE COOPYXKEHUS B TMOA3EMHBIX
BbIpaOOTKaX:

103 Ha cOOMKe MeXIy CTBOJAMH C yTedKaMu BO3AyXa Qyrmn1=80
M3/MUH;

IIUTFO3 Ha 3alacHOM BBIXOJIE W3 CKjlaja B3pPHIBYATBIX MATEPHAIIOB C
yTeukaMu BO34yXa Qyr iy n2=93M3/ MuH;

JIBa IIUTFO3a Ha 3ae€3/1aX ¢ HAKJIOHHBIX BBIPA0OOTOK HA IMPOXOAUMEBIE IITPEKH C
yTeuKaMu Bo3ayxa 1o 194 M3/MUH B KaXKI0M;

OZVH Y4acTKOBBIN OyHKep ¢ yTeukamu Bo3ayxa Q,,=160m3/mus;

JIBE TIyXHE IMePEeMBIYKH TUIOMAaab0 o 11,2m? u3 6eToHMTA.
YTeukn BO3ayxa depes TIIyXHe MepeMblYKd paccuutaeM 1o ¢gopmyre (9.11)

IIpH HOpME yTedeK uepe3 mepeMbruky [2,6] Qyr rnx=35M3/MuH.

Q.n =35-133= 46,6m° | mun = 0,783 / ¢

Torna 061]11/16 YTCUYKH BO3ayXa 4CPEC3 BCHTUIIALIHNOHHBIC COOPYIKCHHA HMIAXThI

cocTaBsT coracHo Beipakenus (9.10)
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Qe =2-46,6+80 +93+2-194+160 = 814x° / yun

OO6muit  pacxon BoO3AyXa JId MNPOBETPUBAHMS IIAXThl B MEPUOJT

MUHHMAJIbHON JIEIPECCUU MpU MPUMEHEHUHM KOMOWHUPOBAHHOW CHCTEMBbI

pasp

(puc

aboTku nojcurtaeM 1o opmysie (9.15)

Q,, min =11(2126 + 714 + 672 +1191+814) = 6069.1° / mun =101,14:° / ¢

CornacHO cXeMe BEeHTHISIIIMK B TIEPUOJ] MAKCUMAIIBHOM JIETIPeCcCun

. 6.4) 060c00JICHHO TIPOBETPUBAIOTCS:
JBa BBIEMOYHBIX ydYacTKa ¢ pacxomoM Bo3ayxa (m. 7.2) mo 1354m3/mun
(22,57 m®¥/c); mpumem XQy,=2708m%/Mur=45,1 M%/c;
JIBE TIPOXOJMMBIX TYIHUKOBBIC BBIPAOOTKH C pacxojoM Bo3ayxa (m. 8.3) mo
Qu=3848m3/mun (6,4m3/c); mpumem XQ,,=768Mm3/Mun=12,8 m%/c;
OJIWH TIOralmlaéMbli  BBIEMOYHBIM y4aCTOK C pacxXxoJOM  BO3/1yXa,
ornpeaensieMbiM 1o Gopmysie (9.16)

Q,... =0,5:1354 =677x° | mun =113m°/

YEeTBIPEe BCIIOMOTATEIbHBIX MOJJICPKUBAEMBIX BBIPAOOTKH C PACXOJOM
Bo3ayxa (m.  9.1) mo  Quous=168m3mun  (2,8M%c); npumem
>Qu01s=168-4=672Mm3/Mun=11,2 m%/c;

OJIMH CKJaJ B3pBIBUATBIX MAaTEPHAJIOB C pacxomoM Bosmyxa (m. 9.1)
Qu=105m3/Mun=1,75 m3/c;

rapaxk-3apsgHas ¢ pacxoaoM Bo3ayxa (. 9.1) Q,,=84m3/mun=1,4 m3/c;

1Be JIeOCTOYHBIE KaMepbl y YCThEB HAKJIOHHBIX BBIPAOOTOK C PacX0J0M
Bo3ayxa (. 9.1) mo Q,=501m3/Mun=8,35 m3/c; mpumeM CyMMapHBIH pacxo/q
BO3/yXa st BCEX Kamep Ha cxXeme BEHTHJISAIUH
>Q,=105+84+501-2=1191m3/Mu~.

[lpu pacuere pacxoma BO3AyXa IS TMPOBETPHBAHMS IIAXTHI B IMEPHOJ

MaKCHUMAaJIbHON JIETIPECCUU HEOOXOUMO YIECTh 3aMMCTBOBaHHBIC U3 11.9.1 yTeukn
BO3/yXa Yepe3 CACAYIOIINE BEHTUIALIMOHHBIE COOPYKEHUS:

nuIro3 Ha  cOOMKe  MEeXIy  CTBOJIaMHM € yTe€YKaMHd  BO3ayXa
er.mn.N91:80M3/MHH;

NUTI03 Ha 3amacHOM BbIXOJEe U3 ckinaga BM ¢ yreukamm BO3ayxa
QYT.HIJI.NQZ:QBMS/MHH;

JIBa ITI03a HA 3ae3/7aX ¢ HAKJIOHHBIX BBIPAOOTOK HA MPOXOJIUMBIC IITPEKH C
yTeuKaMu Bo3ayxa 1o 194M3/MuH B KaXI0M;

BOCEMb IIUTIO30B M3 JIBYX MEPEMbIUCK M3 OCTOHHUTOB IUIOmAa b0 mo 11,2m2 u
HOPMATUBHBIMU YTeUKaMHU Qy; 1y x=35M3/MuH.

VYTeukn Bo3ayxa uepe3 NUTI03 M3 TIyXUX IEePEeMbIYeK pacCUUTaeM II0

dopmyne (9.12)
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Qo = 35-1,33-0,76 = 35,4° | aun

— JIBE IIIyXHe€ MEepPEeMBIYKH Ha BHIEMOYHBIX ydYacTKax IJiomaapio mo 11,2m? us
OeToHuTA.
VYTeukn BO3ayXa yepe3 IIyXHe MEePEMBIYKH PACCUUTHIBAIOTCS MO (QopMmyiie
(9.11) npu HOpM™Me yTeuek uepe3 nmepeMbruky [2] Qyrrny=35M3+MuH

Q, . =35-1,33=46,61> / mun

Torpa oOmue yTeykd BO3JyXa Yepe3 BEHTWISALIMOHHBIE COOPYKEHUS B
MOJI3EMHBIX BBIPa0OTKaX COCTABIT coriacHo BbipaxeHwus (9.10)

Q, .. =46,6-2+354-8+80+93+194-2+160 =1097x> / nuun =11,281° / ¢

OO6muit  pacxon BoO3ayXa I MNPOBETPUBAHMS IIAXThl B MEPUOJT
MaKCUMaJIbHOW JEMPecCHd TpH TNPUMEHCHHH KOMOWHUPOBAHHOW CHCTEMBI
pa3paboTku omnpeneanm o dpopmyie (9.15)

Q. mex =11(2708 + 768+ 677 + 672 +1191+1097) = 7824 | mun =130,40° / ¢

[MPAKTUYECKOE 3AHATHUE 10
PACIIPEAEJIEHUE PACXOJOB BO3YXA I10 ObbEKTAM
ITPOBETPMBAHMS U BRIPABOTKAM YT'OJIBHOM IIAXTHI

[lenp MOpPakTUYECKOTO 3aHSATHUS — TMOBBIIIEHWE KA4YE€CTBA YCBOCHUS
CTYJEHTAMU TEOPETHYECKOTr0 Marepuana JeKuuu no TeMe «PacnpeneneHue
pPacxoJioB BO3yXa 1Mo 00bemMaM MPOBETPUBAHUS U BHIPAOOTKAM YTOJIbHBIX IIAXT» U
MPUOOPETEHUE MPAKTUYECKUX HABBIKOB M0 PACHPEICICHUI0 PACCUUTAHHOIO
pacxojia Bo3ayxa 1o o0beKTaM MPOBETPUBAHUS U TOPHBIM BhIPAOOTKAM.

Bo Bpems nomartiiHei caMOCTOSITEIbHON padOThl CTYACHTHI NOKHBI U3YUUTh
MaTepua JEKIUHU [0 TEME MIPAKTUYECKOTO 3aHATHS.

[Tpo0KUTENHPHOCTD MPAKTUYECKOTO 3aHATHS 2 Jaca.

B pe3ynbprare npoBeaeHHs MPAKTUUECKOTO 3aHATUS CTYICHTBI TOJIKHBI

— 3HaTh TMOPSAOK pacupeliefieHus PpacXoJOoB BO3lyXa MO OObEKTaMm
MIPOBETPUBAHUS U TOPHBIM BBIPAOOTKAM;

— yYMETbhb ONPEAENSITh PACUETHBINA PacXo]] BO3yXa B KOHKPETHOU BhIPaOOTKE U
00BbEKTE MPOBETPUBAHUS HA MOCTYHAIOIINX U UCXOASAIIUX CTPYSX;

— TOJIyYHATh HABBIKA MPAKTUYECKOTO PACIpPEAENICHUs] PAacXOI0B BO3AyXa IS
YCJIOBUM KOHKPETHBIX CXE€M BEHTWJISALIMHU YTOJBHBIX IMIAXT JJIsi Haubosee
JIETKOT'0 U HanboJee TAKEIOro Mepruo0B MPOBETPUBAHMS,

— yMeTb pa3pabarbiBaTh pacyeTHbIE 3aBUCUMOCTH IS  OMpEeeHUs
BEJIMYMHBI PACXOJOB BO3AyXa IO OTIAEIbHBIM OOBEKTaM U TOPHBIM
BBIpA0OTKaM;

94



— YMETh MNPOU3BOJUTH MPOBEPKY IMPABUIBHOCTH PACIPEICICHUS PacXOIOB
BO3/1yXa MO0 00BEKTaM MPOBETPUBAHUS IIAXThl U TOPHBIM BBIPAOOTKAM.

10. PACITIPEJJEJIEHUE BO3YXA 10 OB bEKTAM ITPOBETPUBAHUA
1 BBIPABOTKAM IIIAXTHOW BEHTUJIIIITMOHHOM CETH.

[lenp DpPakTUYECKOTO 3aHSATHUA — T[OBBIIIEHWE KA4YE€CTBA YCBOCHUS
CTYAEHTAMU TEOPETHYECKOr0 Marepuana JeKuuu no TeMe «PacnpeneneHue
pPacxoJloB BO3/AyxXa MO 00OBbEKTAaM MPOBETPUBAHUS U BbIPAOOTKAM YTOJBHBIX MIAXT»
U TMpUOOpPETEHUE MPAKTUYECKUX HABBIKOB IO PACHPEACICHUI0 PACCUUTAHHOTO
pacxojia Bo3ayxa 1o o0beKTaM MPOBETPUBAHUS U TOPHBIM BhIPAOOTKAM.

Bo Bpems nomartiiHei caMOCTOSITEIbHON PabOThl CTYACHTHI NOKHBI U3YUUTh
MaTepua JEKIUHU [0 TEME MIPAKTUYECKOTO 3aHATHS.

[Tpo0IKUTENHPHOCTD MMPAKTUYECKOTO 3aHATHS 2 Jaca.

B pe3ynbprare npoBeaeHNs MPAKTUUECKOTO 3aHATUS CTYICHTBI TOJIKHBI

- 3HAaThb TMOPSAOK paclpeleseHrs pacxoJ0B BO3lyxa IO O0bEeKTam
MIPOBETPUBAHUS U TOPHBIM BBIPAOOTKAM;

- YMETbh ONPEACIISITh PACUETHBIM pacxoj] BO3ayXa B KOHKPETHOUW BhIpaOOTKE
1 00bEKTE MPOBETPUBAHUS HA MOCTYNAIOIINX U UCXOISIIUX CTPYSX;

- MMOJYYUTh HABBIKH MPAKTUYECKOTO PACIPEICIICHUs PACXOA0B BO3AyXa I
YCJIOBUN KOHKPETHBIX CXEM BEHTWISIIUM YTOJBHBIX HIAXT JJIsl HAauboJiee JErKoro
1 HauOoJiee TSAKEIOro NEPUOJIOB MPOBETPUBAHUS;

- YMeTb pa3pabaTbiBaTh pacueTHbIC 3aBUCUMOCTH JJIsl ONPE/ICTICHUS] BETUINH
PacxoJI0oB BO3/yXa MO OTACIbHBIM O0BEKTaM U TOPHBIM BBIPAOOTKAM;

- YMETh NPOU3BOAUTH NMPOBEPKY IMPABUIBHOCTH PACIpPENICICHUS PACXO0J0B
BO3/1yXa MO0 00BEKTaM MPOBETPUBAHUS IIAXThl U TOPHBIM BBIPAOOTKAM.

10.1 Ob6mue peKOMeHIAMH.

Ilepen pacueroMm pacmpenensieMblX pacxXxoJ0B BO3JyxXa IO BbIpabOTKaM
HEOOXOJMMO Ha CXE€M€ BEHTWISUUMHU 1axThl  0003HAuUUTh  MmU(pamMu
BEHTWISIIITUOHHBIC Y3JIbl U BEHTUJISIIUOHHBIE COOPYKEHUS.

Pacnpenenenue Bo3myxa 1o OOBEKTaM MPOBETPUBAHUS U BbIpabOTKaM
IAXTHOM  BEHTWISILMOHHOW  CeTH  yJI0OHee  MPOU3BOJUTH,  IOJCUUTAB
ompeleNsieMbli  pacxoJ BO3AyXa IO MPEABAPUTENBHO pa3padOTaHHBIM IS
KOHKPETHON CXEMbI BEHTHJISIIUN PACUCTHBIM 3aBUCUMOCTSM [9].

OcHOBHbIE TOJIOKEHUS, KOTOPbIE HAaJ0 COONIOAATh MPU BBIBOJIE PACUETHBIX
3aBUCUMOCTEM, CIEAYIOLINE!

—IO0 XOIy JBHXKEHHUS CBEXEH CTpyd BO3AyXa IPOU3BOJIUTH BHIYUTAHUE
pPacxoJI0B CBEKEr0 BO3/yXa, OTBOJAMMBIX OT Hayaja pacyeTHOTO Y4YacTKa,
U3 pacxoja BO3/AyXa Ha MpeabIAylleM pacueTHOM yuactke. [Ipu sTom Bce
BBIYUTAEMbIE PACUETHBIE PACXObl BO3JyXa Ha MPOBETPUBAHUE OOBEKTOB
WJIU YTE€UKH BO3AyXa MpeABapUTEIbHO YMHOXaIOTCS Ha ko3 dunueHt 1,1,
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Ucnob30BaHHbIN B hopmyrte (9.15) mpu pacuere oOIiero pacxoja Bo3ayxa
TUTSL TIPOBETPUBAHUS TIAXTHI,

— pacnpenensieMble pacxXoAbl BO3AyXa HAHOCATCS Ha CXEMY BEHTHWISAIAA
IITaXTHI,

— 10 XOAY JIBWKEHUS UCXOIAIICH CTPYH BO3IyXa MPOU3BOIUTH MPUOABICHHE
pacxofoB  OTPa0OTAaHHOTO BO3[yXa, TMOCTYMAIOMUX OT OOBEKTOB
MPOBETPHUBAHMS WIIM yTEUCK BO3ayXa (paHee OTCOCTUHEHHBIX OT PAacX0JI0B
CBEXXET0 BO3JIyXa) K HavaJay pacuyeTHOrO y4acTKa.

[IpoBepka TIPaBMIIBHOCTA TIOMYYECHHBIX PE3YJIBTATOB  PACIPEACIICHHUS
pacxofoB BO3/yXa B CETH IOCJIENIOBATEILHO COCIMHEHHBIX TOPHBIX BBIPAOOTOK
MPUMEHUTEIIFHO K PAaCCMATPUBACMON CXeME BEHTHIISIIIY MAXThl OCYIIECTBIISETCS
MyTeM CPaBHEHHSI CYMMAapHBIX BEJUYHH PACXOJI0OB CBEKEro U OTPaOOTaHHOTO
BO3/lyXa B BBIPA0OTKAX Ha Pa3IMYHBIX TOPH30HTAX (Apycax, ITaxkax), a TaKKe IO
BO3IyXOMOJAIOIIAM ¥ BO3IyXOBBIAIONIUM CTBOJIAM Ha CXEME BEHTWISIIUU
maxTthl. Ecu pacnipenenenre Bo3ayxa Mo CeTH BBIPaOOTOK BBITOJHEHO BEPHO, TO
o0IIre pacxobpl CBEKEro W OTPabOTAaHHOTO BO3AyXa B CPAaBHUBAEMBIX CEUCHUSIX
0 CXEME BEHTWIANMM MmaxThl (Ha TOPHU30HTAX, OJTaXax, sApycax H IO
BO3/yXOITO/IAfOIIAM, BO3yXOBBIJAIONIMM CTBOJAaM) JOJDKHBI OBITh OJMHAKOBBI
WM, TIPUMEPHO, OJMHAKOBHI. Pacxok/IeHne cpaBHUBAEMBIX PAcXOJ0B BO3ayXa HE
noipkHO TipeBbimaTh 0,1%.

10.2 Pa3paboTka 3aBUCMMOCTEH ¥ pacyeT Bo3ayxopacnpenaejeHus 1o
00beKTaM NMPOBETPUBAHUS U MIAXTHI IPY MUHUMAJIbHOH JIeNpecCuu
M UCNoJIb30BaHuM cxeM Tuna 1-M-H.

[TpuBenem (B kauecTBe MpUMEpPa) KOMIUICKTBI paCUCTHBIX 3aBUCUMOCTEH IS
OTpeIeNICHUs Pacxo/ia OMPeIeNIeMOro Mo BIpaOOTKaM BO3AyXa U OMPEACIUM €ro
BEJIMUMHBI TPUMEHHUTEIBHO K pa3paboTaHHOW cxeme BeHTWwissnuu (puc. 6.1) mus
Mepro/ia MUHUMAITLHOM JIETTPECCUH.

CHauana 3amuIIeM pacueTHBIC 3aBUCUMOCTH ISl OMPEICIICHHS] PAaCcXOJI0B
pacrpenensieMoro BO3AyXa IO MAapLIpyTy MOCIEA0BATEIbHO COEIUHEHHBIX
BbIpaboTok  (1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17) npUMEHHTEIBHO K
CXeMe BEHTWIAIMH, wu300pakeHHOW Ha puc. 5.1 (mepwog MUHUMAIBHOM
JCTIPECCHH).

[lomaya  BO3myxa MO  KJIETEBOMY  CTBOJY  NPUMEHHUTEIBHO K
paccMaTpWBaeMON CcXeMe€ BEHTWIIIIMM paBHA OOIIEMy pacxony BO31yXa,
M0/IaBaeMOT0 B MIAXTY, TaK KaK JUIsl 3TOTO UCIIOIB3YETCS OJMH KJIETeBOW CTBOJ. B
CBSI3U C 3TUM HUMEEM

Q1—2 = Qm; (101)

Q,, =112,6843° /¢
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JUia momydeHus pacxoja BO3JyXa B TIPY30BOM BETBU OKOJIOCTBOJIBHOIO
aBopa Qi3 HEoOXOOMMO M3 pacxoia BO3AyXa B MpEAbIAYIIeH BBIpaOOTKE
(KJIETEBOM CTBOJIE) BBIYECTh YTEYKH BO3/AyXa 4epe3 IMUI03 Ha COOMKEe MEKIy
CTBOJIAMHU, YMHOXHUB uX Ha Kodhduuuent 1,1 u ocraBmmiics pacxoll BoO3ayxa
MOJIENUTh TIOMOJaM, TaK Kak INPUMEPHO TakoM K€ pacxoia Bo3ayxa Oyner u B
MOPOKHIKOBOM BETBH OKOJIOCTBOJILHOTO IBOPA.

Ql—Z = (Q172 _l’lem.um.Nyl)/Z; (102)
Q,., =(112,68-11-1,33)/2 =5561n° /¢

Pacxon Bo3myxa B BozmyxormnanaromeM kBepuniare Q3.4 MOKHO OTIPEIEIHTh,
CJIOHMB PacXolbl BO3AyXa B TPY30BOH BETBU OKOJOCTBOJBHOTO aBopa Q3 C
OCTaBIIMUMCS PACcX0JIOM BO3IyXa IMocie BeIYMTAaHUA (¢ yueToM Kod¢dunuenta 1,1)
pacxodoB BO3[yXa Ha MPOBETpUBAHUE CKiana BM, rapax-3apsagHoll M yTEYKH
BO3ayxa 4epe3 muro3 Ne2 (Ha 3amacHOM BBIXOJE W3 Cckiama BM) u3 pacxona
BO3/1yXa B MOPOKHIKOBON BETBU OKOJIOCTBOJILHOTO ABOPA.

Q3—4 = Q2—3 + lQZ—S _l!l(QCK + QB.K + Qym.uL'LNgZ )J’ (103)
Q, , =55,61+[55,61-11(1,75+1,4 +155)] =106,05:°/ ¢

Pacxon Bo3ayxa B BETBM 4-5 MONYYHMM IyTEM JEJIEHUS MONOJaM pacxoia
BO3/lyXa B BETBH 3-4, TaK Kak M3 CXEMbl BEHTHISAIIUU BUIHO, UYTO MpaBas U JeBas
YacTH CXEMbl NPOBETPUBAHMS YKIOHHOIO IIOJII OJMHAKOBBI MO OOBEKTaM
IIPOBETPUBAHMS

Q475 = Q3,4 12 , (104)
Q, =106,05/2 =53,02%° /
I[J_Iﬂ BCTBU 5'6 pacxon B03ﬂyxa MOXKHO IIOJYYHTBH IIOCJIC BbBIYMTAHHUA C

kodppunuentom 1,1 pacxoma Bo3dgyxa Ha MPOBETPUBAHHUE BCIOMOTATEIbHOU
MOJIeP>KUBAEMOM BBIPAOOTKHU.

Qs6 =Q45 —11Q,,,, (105)
Q. , =53,02-11-2,8=49,94x° | mun
Pacxonm Bo3myxa B BeTBM 6-7 TOJyYMM TIOCTE BBIYMTAHUS W3 PACXO0ja
Bo3ayxa Qs 3aTpar BO3ayXa Ha MPOBETPHUBAHHUE JIEOCTOUHON KaMephl C YUETOM

kod(ppunuenra 1,1.
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Qs 7 =Qs6 —11Q,,, (106)
Q,, =49,94+11-8,35=40,761°/c

B BetBu 7-8 pacxon Bo3myxa OmMpenenuM IyTEM BBIUMTAHUS U3 PAcXoja
Bo3nyxa Qg7 CyMMBI pacxoioB BO3QyXa Ha TPOBETPUBAHHE KaMepbl
ra300TCachIBAIONIEH YCTAaHOBKM M Ha YTEYKM BO3ayXa dyepe3 103 Ned ¢
kod(ppunmentom 1,1.

Qrs = Qs s —11UQ..., +Qyrnes ) (10.7)
Q,, =40,76-11(2,78 +3,23)=34,15x° / ¢

[Tocre ompenmeneHuss pacxojia BO3AyXa B BETBH /-8 MOXXHO IMPOU3BECTH
MPOBEPKY NPaBUIBHOCTU PaCIpECICHUsI PacXoJ/IOB BO3JyXa IO BbIpabOTKaM C
y4eTOM TOT0, YTO PACXOJ] BO3JIyXa Ha CMEXHOW BETBBIO /-8 BO3AyXOMOJaromen
BBIPA0OTKE TPABOTO KPHUTA BHIEMOYHOTO TOJIS Takue ke, Kak u Qz.g. J[ms aroro
CpPaBHUM pPacXOJIbl CBEXKEro W OTpabOTAaHHOIO BO3AyXa B BbIPAOOTKaX Ha 3TOM
Y4aCTKE CXEMbl BEHTHIISIIIUU.

CyMMapHBIN pacxo/i CBEKEro BO3AyXa COCTaBUT

ZQCB = 2Q773 ) (108)
D Qe =2-3415=683n"/c

CyMMapHbIi pacxoi 0TpabOTaHHOTO BO3/1yXa BBIYUCIUM 1O (hopmyJie
> Qe =12(2Q,, + Q.. +2Qus +2Q,0, + 2Q, s ) (10.9)
> Q.. =112-17,72+2,67+2-595+2-2,8+2-3,23)=68,28x" /¢
[TpoBeprM HEOOXOIUMOCTH PABEHCTBA PACXO0J/I0B BO3yXa
> Qs =D Quec (10.10)
> Qe =683x°/c=)Q,, =6828u"/c

Kak BuammMm, paBeHcTBO coOmogaetcs. CremoBaTelbHO, paclpeesieHue
BO3/IyXa Ha 3TOM Y4YaCTKE CXEMbI BEHTUJISIIMU TPOU3BEICHO BEPHO.

Pacxon Bo3myxa B BeTBU 8-9 moy4rM Mociie BEIYUCIEHUS U3 BETHIUHBI Q7.g
CyMMapHoro pacxoma Bo3ayxa (¢ koapdunumentom 1,1) Ha mnpoBeTpUBaHHE
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MIPOXOIUMOM OATOTOBUTENILHON BBIPAOOTKH, BCIIOMAraTeIbHOU MOAIepKUBAEMON
BBIPAOOTKHU M HA YTEUKH BO3/yXa uepe3 nurto3 Ned.

Q8’9 = Q7*8 _l’l(QHB + Qnor).e + Qym_wﬂ_j\/gS )’ (10 11)
Qo =34,35-11(5,95+2,8+3,23)=20,97x°/

Pacxox Bo3ayxa Ha y4acTKOBOM BO3YXOIIOAAOIIEM IITPEKE OMPEAETUM 10
bopmyne

nglO = lleyq ’ (10.13)
[TpoBepky mpowusBeaeM 1o Beipakenuto (10.13)
nglo = stg -11- 015Qym.3.6 ) (1013)
Qg =11:17,72=19,491° / ¢ ;
Q9,10 = 20197 -11. 0,5 . 2,76 = 19,5M3 lc.
Kak BugHO M3 pacyeToB MpoOBEpKa IMOKa3ana, 4TO PacCIpellesICHUE BO3AyXa
JI0 BBIEMOYHOT'0 Y4aCTKa MO CBEXKEMN CTPYE BBIIIOJIHEHO BEPHO.
Pacxox Bo3nyxa B npru3abOHOM MPOCTPAHCTBE OUYMCTHON BBIPAOOTKH MOCIIE

pacrpeielieHus: ¥ ¢ y4eTOM M30JMPOBAHHOIO OTBOJIA MeTaHa U kKoddduuuenta 1,1
ornpeaenum 1o Beipaxenuro (10.14).

Quu =11Q,, = 111(qu_u3 - Qm,, ), (10 14)
Qusy =11Q,, =11(1063 - 424) = 703> / mun .

CKOpOCTh JBMXKCHHUS BO3JyXa B OYHCTHOH BBIPAOOTKE ONPEICISICTCS I10
BeIpakeHuto (7.20)

703
" 60.3,44

=34mlc <V, =4ulc.

Kak BugHO M3 pacueTa cpefHssi CKOPOCTh JBUKEHHUS BO3JyXa B JIaBE HE
MPEBBINIAET MAKCUMAIILHO JOMYCTUMYIO.

Pacxon Bo3nyxa Ha BEHTWISIIMOHHOM IITPEKE C YYETOM H30JIMPOBAHHOIO
O0TBOJa BO3ayXa (METaHOBO3IYIIHOW CMECH) MO TPYOOIPOBOIY ONPEACIUM IO

dbopmyie

Quiz = Qoo _171an’ (1015)
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Qup, =19,49-11.7,07 =11,71n°/ c.

Jlis ompenenenusi pacxoia Bo3myxa Ha oTpe3ke 12-13 cioxuM pacxoibl
Bo3nyxa Q112 ¥ yTeuku Bo3ayxa uepes mumo3 Ne3 ¢ koaddunuentom 1,1

Q12*13 = Qll—lZ +171Qym.8.um.]\/23 ’ (1016)
Qp,43=1171+11-323 = 15,2613/ c.

Pacxon Bo3myxa Ha 3ae3ne 13-14 onpenenum o Gpopmyiie

Q13714 = 2Q12713’ (1017)
Q. =2-15,26 =30,52:° / c

Pacxon Bo3znmyxa Ha BeTBM 14-15 ompenenum Kak cymMMy pacxo/ioB BO3ayXa
Ha BeTBH 13-14 m pacxomoB BO3AyXa B HCXOISIIMX CTPYAX M3 JBYX Kamep
ra300TCachIBAIOIINX YCTAHOBOK, [JBYX MPOXOAUMBIX TYNHKOBBIX BBIPAOOTOK,
yTeUeK BOo3myxa depes muo3bl NeS u Ne6 u 3arpy304uHbIil OyHKEp M OTCAChIBAEMON
BEHTWISITOPAMH METAHOB METAaHOBO3AYIIHOM CMECH W3 TYINMKOB IOTAIlICHUS
BEHTUJISIHUOHHBIX IITPEKOB

Ql4—15 = Q13—14 +l’l(2QK.2y + ZQHB + 2Qn00.8 + ZQym.um.NQS,G + Qyn1.3.y + ZQmp) (1018)
Qu.s =30,52+11(2-2,78+2-595+2-2,8+2-323+2,67+2-7,07)=8L49x°/c

Pacxonm Bo3myxa Ha BEHTWISIIMOHHOM KBepuwiare Qis.qe OMpeaenuM IIo
BBIPAKECHUIO

Q15—16 = Q14715 +111(2qu.,< + 2Qn00.8 )’ (1019)
Quys =81,49+11(2-8,35+2-2,28) =106,021° / c .

JIiss TMpOBEpKH CpPaBHUM pacxojbl BO3Jyxa Ha Bosayxomnomaromem Qs
4:105,83M3/C u Bo3myxoBbigaroniemM Qis.16 =106,02 M/c kBeprurarax. Kak Bugum
pacxoJibl BO3/JyXa MPAKTHYCCKH OJMHAKOBBI. JTO O3HAYAET, YTO pACHpE/CIICHUE
BO3/yXa 10 BBIPA0OTKAaM B YKJIOHHOM YaCTH IMAXTHOTO TOJIS BBITOJIHEHO BEPHO.

Pacxox Bo3ayxa B BEHTHJISIIUOHHOM (CKHIIOBOM) CTBOJIC OMPEACIIAM ITyTeM
CYMMHPOBaHHS pacxojia BO3Jyxa Ha BEHTUISIIIMOHHOM KBEpIIIare W MOCTYIICHHS
pacxoJIoB MCXOJAIIMX CTPYyH U3 ckiaga BM, rapax-3apsaHoi, a Takke yTeuek
Bo3yxa yepe3 nutto3el Nel i N2 ¢ koappunmentom 1,1.

Q16—17 = QlS—lG +l’l(QCK + Q.?.K + Qym.um.NQl + Qym.um.NQZ )’ (1020)
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Quy; =105,02+11(1,75+1,4+1,33+1,55)=112,65x° / c .

[IpoBepuM paBEHCTBO pacxoJOB BO3JyXa MO BO3AYyXOMOJAIOUIEMY U
BO3/IyXOBBIIAIOLIEMY CTBOJIAM

Q,, =112,68x° /¢ ~Q, ,, =112,65x° / c.

Kak BuauM, mOIy4YeHO, NPAKTHYECKH, IOJHOE COBMAJCHHUE pPAacXOJI0B
MOCTYMAIOMIETO CBEKEr0 BO3AyXa B INAXTy W HUCXOMSIIET0 W3 IIAXThI
0TpabOTaHHOTO BO3/1yXa.

[IpuMeHUTENBHO K CXEeME€ BEHTWISIUH IIaXThl, N300pa’keHHOW Ha puc. 6.2
(mepror MaKCUMAIbHOW JCTPECCHU), pPAaCIpelesieHue BO3IyXa [0 TepBOU

nojiopuHe Mapmpyta (1-2-3-4-5-6) MOXHO OCYIIECTBIIATH COOTBETCTBEHHO IIO
dopmynam (10.1), (10.3), (10.4) u (10.5).

Q. , =86,36:° [ murn =143,94m° |
Q,, =(14394-11-133)/2=7124x" I c;
Q,, =7124+[71,24 -11(1,75+1,4 +155)| =137,3Ln° / ¢;
Q, =137,31/2=68,66M°/c;
Q. , =68,66-11-28=6558xu"/c.

Pacxonm Bo3myxa Ha ydacTke HAKJIOHHOW BhIpaOOTKH Qg.7, BBUIY HAIHUUS
pacrpeieIeHHbIX YTe4YeK BO3/lyXa MO JJIMHE BBIPAOOTKH, MOXKHO OMPEACIUTH MO
CIEYIOLIEH 3aBUCUMOCTH

Qs =4/Q.Q. (10.21)

rie Qy = Qs — 1,1Q,x — pacxoa BO3Ayxa B HaudaJdbHOM IIYHKTE ydacTka
BBIPAGOTKH, M°/C;

Q« = Qu — 1,1ZQyrmnm — Pacxol BO3AyXa B KOHEUHOM ITyHKTE y4yacTKa
BBIPaGOTKH, M/C;

Q, =56,4-11-2,33=5884n°/c.

Torna

Q,., =+/56,4-53,84 =5511n° /¢
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Pacxonm Bo3myxa B HAKJIOHHOW BBIpaOOTKE Q7.3 MOXHO OIPEACIUTH IO
BBIPAKECHUIO

Q7*8 = QK _l’l(QK.Z.y + Qym.um.NQS )’ (1022)
Q,, =5384-11(372+3,23)=46,2:°/ .

CpaBHUM CyMMy pacxoJOB CBEXEro H OTpadOTaHHOTO BO3lIyXa B
HaKJIOHHBIX BBIPAa0OTKaX Ha TOPU3OHTE BBIEMOUYHBIX Yy4yacTkoB. Eciau oHu
OJIMHAKOBBI, TO PAaCIpPEAEICHUE BO3AyXa BBIIIOJHEHO BEPHO O 3TOr0 YYacTKa
[IaXTHOM BEHTHISIIMOHHOM CETH.

CyMMapHBIi pacxojl CBEXEro BO3JyXa B HAKJIOHHBIX BbIPAOOTKaX
ornpenenum 1o Beipaxenuro (10.8)

ZQCB =2-46,2=924x°c

CyMmmapHbiii pacxoj, OTpaOOTaHHOTO BO3JyXa Ha TOPU30HTE YYacTKOB B
KOHBEHEPHOM YKJIOHE OINPEETUM IO BHIPAKEHUIO

Qucx = l’l(Zqu + Qnoz.e + Qym.s.y + ZQHB + 2Qn00.8 + 2Qym.um.]\/25,6) (1023)

Q,.=11(2-22,57+11,28+2,67+2-6,4+2-28+2-323)=923x° /¢

Kak BuguM, cyMmapHble pacXoJbl CBEXETro M OTpabOTaHHOIO BO3AyXa
OIMHAKOBBl ¢ morpemniHocThio MeHee 0,1%. CrnemoBaTenbHO, pacHpeacIicHUS
BO3/1yXa J0 TOPU30HTA BHIEMOYHBIX YYACTKOB BBIITOJIHEHO BEPHO.

Pacxon Bo3myxa Ha 3ae3/ie C HAKJIOHHOM BBIPAOOTKM Ha KOHBEUEpPHBIN
mTpek onpeaenum o popmyie (10.24)

Q8—9 = Q7—8 _l’l(QHB + Qnor).e + 0’5Qn02.8 + Qym.np.NQS )’ (1024)
Q,, =46,2-11(6,4+28+0,5-05-2257 +3,23)= 26,32x° / c .

Pacxoq Bo3gyxa Ha Y4acTKOBOM KOHBEWEpPHOW BBIPAOOTKE MOKHO
ornpenenuTh 1o BeipakenusM (10.12) u (10.13)

Q4 =11-22,57=24.83x°%/¢;
Q, 4 =26,32-11-05-2,67 = 24,85:°/ c.

Pacxoapl Bo3myxa, moacuutanHble 1Mo Gopmyram (10.12) u (10.13)
COBITQJIAIOT, YTO CBUJICTEIBCTBYET O NMPABWIBHOCTH PACHpPEICICHHUS BO3AyXa JI0
BBICMOYHBIX YIaCTKOB

Pacxos Bo3tyxa B O4MCTHOM BBIpaOOTKE onpeesiuM 1o Beipakenuto (10.14)
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Quosy =11(354 —540) = 896.1° / mun =14,931° / ¢ .

[TpoBeprM BeIMUMHY CpeIHEH CKOPOCTH JBIDKCHHUS BO3JyXa B JIaBe Ha €e
cooTBeTCcTBHE TpeOoBanusaM [IpaBun 6e3omacHoctr o hopmysie (7.20)

896

10-11 — m = 4,34M/C .

Tak kak BeMMYMHA CpeJHEH CKOPOCTH [BIXKEHHUS BO3yXa IPEBHIIIAET
nonyctumyto  [IpaBumamm  GezomacHoCTH  (Vmax=4M/C), TO  HEOOXOAMMO
M30BITOYHBIN PAcXo[ BO3AyXa HAaNpaBIATh HE Ha BeleMOuHbIH ydacTok (0,1Qy.), a
M0 HAKJIOHHBIM BbIpaboTkaM ko Bcacy BMII u pamee nnsi mpoBeTpuBaHUS
MOJICP>)KUBAEMOM BBIPAOOTKH, TO €CTh EPEHECTU ITOT PACXO]l BO3AyXa B PE3EPB.
B atom citydae pacxon Bozmyxa Qg.g, Qo.10 11 Q11-12 IPUIIETCS CKOPPEKTUPOBATE.

Qs = Qr ~0Q,, ~12UQu5 + Qs +0.5Q,s + Qs ) (10.25)
Qo =46,2-0,1-22,57 -11(6,4+2,8+0,5-0,5- 22,57 +3,23) = 24,06:° / ¢
Qo0 =Q,,
Qo4 =2257m° /.
Pacxos Bo3iyxa B OUMCTHOW BBIPAOOTKE OMPEICIIMM I10 BhIpaskeHuto (7.19)
Q. =Q,, =1354 -540 = 814n° | mun =1357m° I ¢ .

CpenHIo10 CKOPOCTh IBUKEHHUS BO3/lyXa B OUUCTHOM BBIPAOOTKE OMpPEaCINM
o popmysie (7.20)

814
" 60-3,44

=394m/c<V,, =4mlc.

Pacxon Bo3myxa Ha BEHTWISIIMOHHOM IITPEKE C YUETOM H30JMPOBAHHOTO
OTBOJIa BO3ayXa (METaHOBO3IYIIHOH CMECH) MO TPYOOIPOBOAY ONPEICITUM II0
dopmyne (10.27)

Qui = qu - Qmp ] (1027)

Q. =2257-9=1357x"/c.
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Pacxon Bo3myxa Ha OTpe3ke BEHTWIAIMOHHOTO ImTpeka 12-13 ompenennm
o popmyte (10.16)

Qpys =1357+11-323=1712x°/c.
Pacxox Bo3myxa Ha cOoiike 13-14 paccunraem no Beipaxenwuto (10.17)
Qi =2-1712=34.24x° I c.
Pacxon Bo3myxa Ha yuactke 14-15 koHBeilepHOro XOJIKa OMpENeTuM I10

dopmynie (10.27) Ttak Kak Ha €ro NPOTSHKCHHH WMEIOTCSA paclpeieiieHHbIC 10
JUTMHE TPUTEUYKU BO3AyXa Yepe3 LUTI03bI U3 TIIYyXUX MEPEMbIUEK.

Quus = v Q. Q. (1027)

rie Qg Qx — pacxon Bo3myxa COOTBETCTBEHHO B HAYAILHOM M KOHEYHOM ITYHKTaX
3
OTpe3Ka BBIPAOOTKH, M™/C.

QH = Q13—14 + 2 ) O’lew + 2Qmp +l’l(2QK.2.y + ZQHB + 2Qn00.8 + Qnoz.e + Qym.s.y + 2Qym.um.]\/25,6 )
(10.28)

Q =Q, +11> Qi (10.29)

Q,=3424+2-01-2257+2-9 +l,l(2 -3,72+2-6,4+2-28+0,5-2257+2,67+2- 3,23) =107,63x°% /¢

Q, =107,63+11-4,72=11282x°/c

Qu4s =+/107,63-112,82 =110,19:% /¢

[Toce 3TOro HEOOXOAMMO MPOU3BECTH IPOBEPKY PABEHCTBA CYMMBI
pacxooB cBexero (Ha yvactke 6-7) m orpaboranHoro (Ha ydactke 14-15)
pacxoJioB Bo3ayxa 1o ¢hopmye

ZQ6—7 = ZQ14715 ’ (1030)
D Q7 =2Q,, =2-551=110,22%° | ¢ = Q,, ;5 =110,190° / .

[Ipu pacuere yuTeHO, YTO CBEXHI BO3yX Ha KaxJ0€ KPbUIO MOJAETCS IO
OTZIENIbHOU BBIPAOOTKE.

Kak BuagHO M3 pacueTa, paBeHCTBO COOJIOMAETCSI C TOTPEIIHOCTEI0 MEHEe
0,1%.

104



Pacxom Bo3gyxa B BEHTHISIHOHHOM KBEpIIare pacCydUTaeM 10
BeIpakenunio (10.31)

QlS—lG = QK +1’1(2Qn00.8 + 2Q7K) (1031)
Qs =112,82+11(2-2,8+2-8,35)=137,35x° / c.

PasenctBo (10.29) codmomaercs B morpemninoctbio mexee 0,1%.
Pacxon Bo3ayxa B BO3AyXOTMOJAIOINIEM CTBOJIC Ha oTpe3ke 16-17 ompenennm
o popmyte (10.33)
Q16—17 = QlS—lG +l’l(QCK + QB.K + Qym.um.NQl + Qym.um.NQZ )’ (1033)

Quyy =137,31+11(1,75+1,4 +1,33+1,55) =143,94° / c .

[locne »TOr0 mMpoOBEpMM pAaBEHCTBO PACXOAOB MOCTYHAIOIIETO B IIAXTY
cBexxero Qi W BBIIABaEMOro W3 IMIAaxXThl oTpaboTaHHOTO Q1647 BO3MYyXa TIO
COOTBETCTBYIOIIUM CTBOJIaM.

Ql—Z = Q16—17
Q,, =14394x%c =Q, ,, =14394x°/ c.

Kak BuauMm, moiy4yeHO TOYHOE COBHAJEHUE pPACXOAOB CBEXKEro U
O0TpabOTaHHOI'O BO3/yXa I10 BO3JAYXOIMOAAIOIIEMY U BO3AyXOBBIIAIOIIEMY CTBOJIAM.
CnenoBarenbHO, paclpejieieHue BO3AyXa M0 OOBbEKTaM NPOBETPUBAHUS U
BBIPA0OTKAM BBITIOJIHEHO BEPHO.

10.3 Pa3paboTka 3aBUCHMOCTEl H pacyeT BO3yXopacnpeaejaeHus mno
00beKTaM NMPOBETPHUBAHUS NMPH UCIOJIH30BAHUN CXeMbI MPOBETPUBAHUS TUIIA
3-B-H.

[TpuMEHUTEIBHO K CXeMe BEHTHJISAIUH IIaXThl, N300pakeHHOW Ha puc. 6.3
pacrpezelieHue BO3ayxa 10 NepBoi mooBuHe Mapmpyrta (1-2-3-4-5-6-7) moxHO
OCYIIECTBIATH COOTBETCTBeHHO 1o opmyiam (10.1), (10.2), (10.3), (10.4), (10.5),
(10.6)

Q,, =10114x° /c;
Q,, =(10114-11-133)/2 = 49,84r° / c;

Q,., =49,84+[49,84 -11(1,75+1,4 +1,55)| = 94,51x° / ¢;
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Q,s =94,51/2=47,26:° I c;
Q. =47,26-11-2,8=44,18x"/c;
Q,, =4418-11-835=35u"/c.

Pacxox Bo3ayxa Ha 3ae3ie C HAKJIOHHOM BBIPAOOTKM HA YYaCTKOBBIN
BO3/1YXOMNO/IA0IIUI MITPEK OMpPeaeIuM o Gpopmyse

Qrs =1UQu K,y + Q) (10.34)
Q,, =11(6,87-1,696 +0,78) =13,67° / c.
Pacxon Bo3ayxa B BO3LyXOIIOAAIOLIEM LITPEKE
Q.o =Q, , =1367x°/c.
Pacxoxa Bo3ayxa B OUMCTHON BBIPAOOTKE PACCUUTHIBAEM IO BHIPAKEHUIO
Qe =11Q,,, (10.35)
Qy4 =11-6,87 =7,561°/c.

Pacxon BoO3myxa B BO3IYXOBBIJAIOLIEM YYaCTKOBOM IITPEKE, BBUIY
pacrpeieieHHbIX 0 JUIMHE BBIPAOOTKH yTEYEK BO3JyXa 4epe3 BbIpaOOTaHHOE
MPOCTPAHCTBO, OMPEAEISEM IO BBIPAKEHUIO

Qo1 =Q.Q, (1036)

rae Q, — pacxox Bo3ayxa B y3ie 10, m%/c;
Q. — pacxoz Bosayxa B y3ie 11, m°/.

Q, =11Qq 4 +Q,,, ). (10.37)
Q, =11(7,56+6,07)=15x°/ ¢
Q. =11Q,,, (10.38)
Q. =11.17,72=19,49:°/ c.

Torna
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Quu =+15-19,49 =171x° /c.
Pacxon Bozmyxa Ha otpeske 11-12 hrmaHTOBOTO BEHTHIISIIMOHHOTO XO/IKA
Quy =11Q,,, (10.39)
Qu i, =11-17,72=19,49° / c.

Pacxonm Bo3zmyxa Ha oTpe3ke 12-12 ¢uraHroBOro Xojka ONpEneIuM II0
BBIPKCHUIO

Qu12 =Qurp +171Qym.2./-t’ (1040)
Qpyp =19,49+11-0,78 = 20,35x° / c.

Pacxonm Bo3myxa Ha oTpe3ke 12-13 ¢dnaHTOBOrO XOHIKa paccyuTaeM IIo
BBIPAKCHHIO

Q13 = Quyp +11Q,,,. (1041)
Qs =20,35+11-2,8=2343x°/ c.
Pacxon Bo3myxa Ha otpeske 13-14 KOpeHHOTO BEHTHJISIMOHHOTO IITpEKa
- _ 3
Q1314 = Q1213 = 23,43m7/c.
Pacxon Bo3znyxa Ha ywactke 14-15 KOpEHHOro BEHTWUJISLIMOHHOTO IITPEKa
BBIYUCIINM 110 (hopMyJie
Quiis = Qe +11Q,,, (1042)

Quys =23,43+11-835=32,62n°/c.

Pacxonm Bo3ayxa Ha BEHTWIAIMOHHOM KBepruutare 15-16 ompeaenum 1o
bopmyie

QlS—lG = 2Ql4—15 +l’l(Qym.3.y + ZQHB + 2Qn00.8 + 2Qym.wn.]\/23,4 )’ (1043)
Qi s =2-32,62+11(2,67+2-595+2-2,8+2-3,23)=94,531° /.

CpaBHMM pacxoJbl BO3IyXa Ha Bo3ayxomojaromiem (ydactok 3-4) u
BO3yX0OBbIIatoneM (yuactok 15-16) kBepruiarax.

Q. , =9551n°/¢;Qy 15 =94,531°% / c.
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C mnorpemHOCTRIO MeHee 0,1% Qs34 = Q506 OTO 03HaYaer, dTO
pacripeiefieHue BO3/lyxa Mo O00ObEKTaM MPOBETPUBAHUS U BhIPAOOTKAM YKIOHHOMU
YaCTH TOJISI BBITIOJIHEHO BEPHO.

Pacxo,u BO34YyXa B BO3AYXOBbIAAIOIICM CTBOJIC OIIPCACIINM I10 BBIPAKCHUIO
Q16—17 = QlS—lG +l’l(QCK + QB.K + Qym.um.NQl + Qym.um.NQZ )’ (1044)
Quyy = 94,53+11(1,75+1,4+1,33+1,55)=10116x° / c.

Pacxozpl Bo3ayxa B Bozayxonoaaromniem (1-2) u BozayxoBsigaromniem (16-17)
cTBOJiaX ¢ morpentHocThio MeHee 0,1% oauMHAKOBBL. DTO CBUICTEIBLCTBYET O
MPAaBWJILHOCTH PaclpeiesIieHUs BO3AyXa 110 BCEH Imaxre.

10.4 Pa3paboTKa 3aBUCHMOCTEl H pacyeT BO3ayXopacnpeaejaeHus mno
00bEeKTAM NMPOBETPHUBAHHUS M BLIPAGOTKAM /IS CXeMbl BEHTHJISIIIAH MIAXThI
NMPH MAKCUMAJIbHOM JeNpPecCHd U MPUMeHeHHsI KOMOMHUPOBAHHOMH CHCTEMBbI
pa3padoTKu.

[TpuMEHUTEIBHO K CXEeME BEHTHJISIUH IIAXThl, N300pakeHHOW Ha puc. 6.4
pacmpejeliecHue BO3yXa IO MepBoi mojoBuHe Mapmipyta (1-2-3-4-5-6) moxHO
OCYIIECTBUTh COOTBETCTBEHHO 110 hopmyraam (10.1), (10.2), (10.3), (10.4) u (10.5)

Q. , =130,4x°%/¢;
Q,, =(130,4-11-1,33)/2 = 64,471° I ¢;
Q, , = 64,47 +[64,47 —11(1,75+1,4 +1,55)|=123,77° / ;
Q,. =123,77/2=6188x"/;

Q. , =6188-11-28=588x"/c.

Pacxon Bo3myxa B BO3IyXOIOJAONIEM YKJIIOHE Ha ydacTke 6-7, MMeromem
pacrpesiciecHHbIe YTEYKH BO3AyXa uYepe3 IMUI03bI W3 TJIYXUX IEePeMbIYCK
onpenenum 1o ¢popmyite (10.21), B koTopoit

Q. = Qg-es — 1,1Q,x — pacxoa BO3IyXa B HAYAILHOM ITyHKTE y4acTKa BBIPAOOTKH
(m.6), m°/c

Q, =58,8-11-8,35=149,62m°/c;

Q= QHs_ 1,12Qy; yun.r.n — PACXOJ BO3yXa B KOHEUHOM ITyHKTE y4acTKa BEIPaOOTKH
(.7), m’/c;
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Q, =49,62-11-2,36 = 47,02x° / ;

Q.. =+/49,62-47,02 =483x°/c.

Pacxon Bo3gyxa Ha 3ae37i€ ¢ HAKJIOHHOM BBIPAOOTKH Ha BO3yXONOJAIOIINMA
YYACTKOBBIN MITPeK onpeaeum mo Gopmyie (10.34)

Q,, =11(8,37-1,696+0,78) =17,14x°/ c.

Pacxon BO3/yXa B BO3YyXOIIOJAIOIMECM YIYaCTKOBOM IITPCKE

Qu, =Q,, =17141%/c.

Pacxox BoO3ayxa B OYHCTHOH BBIpA0OTKE IIOCNIE €r0 pacrpee/IeHus
paccuutaem 1o Beipakenuto (10.35)

Qg,;[o = 111 8,73 = 0,6]!43 /c.

Pacxon Bo3myxa B BO3AYXOBBIAAIONIEH YYaCTKOBOM BBIPAaOOTKE, BBUAY
HaJu4usl paclpe/ielICHHbIX YTEUYEeK BO3AyXa 4epe3 BbIpaOOTaHHOE MPOCTPAHCTBO,
paccuutaem 1o ¢popmyiie (10.36) ¢ yuerom Beipaxenwuii (10.37) u (10.38)

Q, =11(9,6+7,75)=19,08x°/ c;

Q, =11-22,57 =24,83x°/c;

Q1 =+/19,08-24,83 =21,77:° / c.

Pacxon Bo3myxa B (pJ1aHTOBOM BEHTHIIAIIMOHHON BBIPAOOTKE HA yJacTKe
11-12 onpenenum 1o Beipaxkenuto (10.39)

Q11,12 = 1,1 22,57 = 24,83]!43 /c.
Pacxon Bo3nyxa B (pr1aHroOBOM BEHTHIIIIUOHHOW BBIPAOOTKE HA y4aCTKE

12-12 , BBUAY HaWYUS pacIpeIesICHHbBIX 110 JUTHHE BBIPAOOTKH MPUTEUEK BO3IyXa
Jyepes3 MUTI03BI U3 NIYXHUX MepeMbIUeK, onpeesiuM o Beipakenuto (10.45)

Qurr =VR.Q: (10.45)

rae Qu, Qx — COOTBETCTBEHHO pacxo]l BO3AyXa B HAYAIHLHOM M KOHEUYHOM ITYHKTaxX
3
y4dacTKa BbIpaOOTKH, M/C.
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QH = Q11712 +111Qym.2.l-t (1046)

Q, =24,83+11-0,78=25,69:°/c;

Q =Q, +11Q,,, 4o (10.47)

Q, =2569+11-2,36 =28,29x°/¢;

Qp_1, =+/25,59-28,29 = 26,96.1° / c.

Pacxonm Bo3gyxa Ha oTpe3ke 12°-13 BeHTUISAIIMOHHOW  (DIIaHTOBOMA
BBIPA0OTKHU OMpeaesuM o ¢popmyJie

Q12'713 = QK +171Qn00.8’ (1048)
Qp 3 =2829+11-28= 31,37/ c.

Pacxon Bo3myxa Ha otpeske 13-14 KOpeHHOTO BEHTHJISIMOHHOTO IITpPEKa
Q1314 = Qu2.15 = 31,37M%/c, a Ha otpeske 14-15 onpeeanm mo dopmyne (10.42)

Quys =31,37+11-8,35= 40,551/ c.

Pacxonm BO3myxa Ha BEHTWISIMOHHOM KkBeprmiare 15-16 paccumraem 1o
bopmyie

QlS—lG = 2Ql4—15 + l’l(Qym.s.y + ZQHB + Qnoz.e + 2Qn00.8 + 2Q ym.un.Ne3,4 )’ (1049)
Qs =2-40,55+11(2,67+2-6,4+0,5-22,57+2-2,8+2-3,23)=1238x° / c.

CpaBHeHHME pacxo10B BO3yXa Ha BO3AYXOMOJAIOIIEM U BO3yXOBBIJAIOIIEM
KBEpIIIJIarax MoKa3bIBaeT X MPUMEPHOE PABEHCTBO C morpemHocThio MmeHnee 0,1%.

Pacxon Bo3myxa B BO3AYXOBBLAAIONIEM CTBOJIE OMPEACIUM IO BBIPAKEHUIO
(10.44)

Qusy =1238+11(1,75+1,4+1,33+1,55) =130,43x° / c.

[TpoBepka MoOKa3bIBaET, YTO PACXOBI BO3yXa B BO3AYXOIMOIAIONIEM
(Qi, = 130,4M%c) u Bo3ayxoBbigaromeM (Qiea7 = 130,43m%/c), npumepHo,
omuHakoBbl. Ilorpemmnocts He mpeBbimaer 0,1%. DOTto moaTBepKIacT
MPAaBHJILHOCTD paclpeiesICHUs BO3yXa 110 BHIPAOOTKAM.
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[NPAKTUYECKOE 3AHATHE 11
PACUET MUHUMAJIbHON 1 MAKCHUMAJIBHOM JIEITPECCUN
HTAXTEI, ITOJAYN BEHTUIIATOPA I''TABHOI'O ITPOBETPUBAHUNA, ET'O
BbIbOP NJIN ITPOBEPKA BO3MOXXHOCTH NUCIIOJIb3OBAHMA
YCTAHOBJIEHHOI'O HA IITAXTE.

Llens mpoBeneHMs] MPAKTHYECKOTO 3aHITUS — 3aKPEIUICHUE W YIIIyOJeHue
3HaHUM, TOJYYEHHBIX CTYJEHTAMH Ha JIEKIUU U PabOThl C HOPMATHUBHBIM
UCTOYHUKOM [] mo Teme «Pacder AemnpeccHy yroJbHOM INMaxThl MOJA4d BO3TyXa
BEHTWJISITOPOM TJIABHOTO TMPOBETPUBAHUS M €ro BbIOOp WJIM MpOBEpKa
BO3MOKHOCTH MCIOJIb30BAHUSI YCTAHOBJICHHOTO HA IIAXTE», YMEHUS UCIOJIb30BaTh
MpUOOPETEHHBIC 3HAHUS JJIsSI ONPEEICHUs JEMPECCUU IAaXTHOW BEHTHIISIIIUOHHOMN
CETH, JICTIPECCUH U MOJIayu BO3/yXa BEHTUJIATOPOM, BHIOUPATh HOBBIM BEHTHIISITOP
WU TPOBEPATH BO3MOXKHOCThH JAJIbHEHIIEr0 MCIOIb30BAHUSI YCTAHOBJICHHOTO Ha
1aXT€ BEHTUJIATOPA TJIAaBHOTO TPOBETPUBAHMUSL.

Bo BpeMs camMOCTOSITENbHOM MOATOTOBKM K MPAKTUYECKOMY 3aHSATHUIO
CTYJCHTBI JIOJDKHBI W3YYWUTh MaTepuai JICKIUU y4yeOHuka [1] m HOpMATUBHOTO
JIOKyMeHTa [2] mo Teme MpaKTUYeCKOrO 3aHSITHS WIM METOJAMYECKUX ITOCOOWH
[8,9].

[IpenoxaBaTens MOJKEH MPEeABAPUTEIHLHO BEIOOPOYHO YCTAHOBUTH CTEMEHB
TOTOBHOCTH CTYJICHTOB K BBITIOJIHEHUIO MPAKTUYECKOTO 3aHSITHSI.

B pesynbrare npoBeieHHs] TPAKTUUECKOTO 3aHITUSL CTYACHTHI T0KHbI:

- 3HATh METOJUKY pacyeTa MUHUMAJIbHON U MaKCUMAJIbHOM JIETIPECCHH;

- YMETb MPOU3BOJAUTH PACUETHI JETIPECCUH ONPECTECHHBIX TOPHBIX

BBIPA0OTOK U BBIPAOOTOK PACUETHBIX MOMPABICHUMN;

- YMEThb ONpeAeNsiTh Mojady  BO3JAyXa BEHTWISTOPOM  TJIaBHOTO
MIPOBETPUBAHUS U BEIOUPATH €r0;

- YMETh MPOBEPATh BO3MOKHOCThH MCIOJIb30BAHUSI YCTAHOBIECHHOTO HA IIaXTe
BEHTHJISITOPA.

11.1 TeopeTu4eckue MOJI0KEHUS.

3a gempeccuio IMIAaxThl (CTATHYECKOE JABJICHHE BEHTWISATOPA TJIABHOTO
npoBeTpuBanus h,, nalla) mpuHHMaeTcs MakCUMabHOE 3HAUCHUE W3 JEHPeCcCUi
BCEX HAINPABJICHUHN Ny max, TPOXOISIIHUX YEePE3 OUYUCTHBIC BBIPAOOTKH, TO €CTh
s = Ny max-

B pazzgene 5 netanbHO MOSCHEHBI IEPHOABI PA0OTHI MAXTHI (IIPUMEHUTEIBHO
K pa3pabOTaHHBIM CXEMaM BCHTWIAIMH) C MHHUMAaJIbHOW W MaKCHMaJIbHOU
JENPECCUEN MAXTHOW BEHTUIISIHUOHHOM CETH.

Jlenpeccusi MIAXTHOW BEHTWISIHHOHHOM CETH IO PACUYECTHOMY HAIIPaBJIEHUIO
ompezaensercs mo hopmyie

h,=h =h_, +h,+h +h_, (11.1)
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rae  hy,— menpeccus moa3eMHBIX BRIpaOOTOK HampasieHus, nalla; HaxoauTcs Kak
CymMMa JIETIPECCUM  OTHAENbHBIX MOCJIEAOBATEILHO COCAUHEHHBIX  BETBEH
(BBIPaOOTOK), BXOJASIINX B HANIPABJICHUE, OT YCThs BO3IYXOIOAOIIETO CTBOJIA JIO
BXOJla B KaHAJI BEHTUJISIIUOHHON YCTAaHOBKH;

h,; =11(h_, +h, ,+h,_, +..+h ), (11.2)

raie 1,1 — xoadduImeHT, yIUTHIBAIOMINN BIUSHUE MECTHBIX COMPOTUBICHUMN B
MeCTaxX COeJIMHEHHS BhIPaOOTOK,;

h_,,h, ,,h, ,,...,h - denpeccuu OTAeIbHBIX BEIPAOOTOK, BXOSAIINX B HAIPABICHUE,
nalla;

he — Jempeccusi KaHajlia BEHTHIATOpA TJIABHOrO TmpoBeTpuBaHus, nalla;
PacCUUTHIBAETCS IO BHIPAKEHUIO

h =0.11h (11.3)

IIB
rae hy, h — aempeccus cooTBeTCTBeHHO Kajopudepa (BO3IyXoHArpeBaTelis) U
KaHaa BO3/lyXOHarpeBaTeIbHON YCTaHOBKH, nalla; MPUHUMACTCS
opuentupoBouno h, + h, = 25+35malla wmaum paccUUTHIBAETCA C YYETOM
pekomeHpamuii [2].

Jleripeccusi OTAEIBHONW BBIPAOOTKH (CTBOJIOB, KBEPILIArOB, HAKIOHHBIX U
TOPU30HTAJIBHBIX BBIPAOOTOK) pacCUUTHIBACTCS O hopmyIie

_oaUL
=53

h Q; (11.4)

p?’

rae o — KO3hPUIHEHT a’poAWHAMHUYECKOTO CcomnpoTuBieHus, galla ?/m%;
MPUHUMAETCS 10 «PYKOBOACTBY...» [2] B 3aBUCHMOCTH OT TUIOIIAH MOIEPEYHOTO
CEYCHMsI BRIPAOOTKH, THIIA W ITAPAMETPOB KPETIH,

U — mepumeTp BBIpaOOTKH, M; PaCCUUTHIBACTCS I BBIpabOTOK 110 hopmysie (11.5)

U=x,vS, (11.5)

rae Ky — KodpQUUueHT GOpMBI IONEPEYHOTO CEUEHHs BBIPAOOTKH; MPUHUMAETCA
JUIS  BBIPAOOTOK KpPYTJIOTO cedeHus paBHbIM 3,54; cBomuatoro - 3,85,
TpanerueBuHoro — 4,16;
S — WIOWAIb IONEPEYHOr0 CEYCHHs BBHIPAOOTKH B CBETY, M2, IPHHHMACTCS B
COOTBETCTBUHU C MPOEKTOM,;
Q§, — pacdetHbIii (¢ yuerom kodpdunmenta 1,1) pacxom Bo3ayxa B BeIpaOOTKeE,
/c.

Jlnst  BbIpabOTOK,  OOOpYIOBaHHBIX  KOHBeHepamu, KO3 UIIUEHT

a’POJIMHAMHUYECKOTO COMMPOTUBIIECHUS O OTIPEACIISIETCS 1O (hopMyIie
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SS
a, =O{?,

(11.6)

rae o — Ko3hPUIHUEHT a’pOJAMHAMHUYECKOTO COMPOTUBICHHUS BBIPAOOTKH 0Oe€3
. 2, 2.

KoHBelepa, malla ¢/M°; Six — ceuenue BbIpabOTKH B cBery (0e3 ceueHuUs
. 2

KOHBelepa), M”.
Jlempeccus aBbI OJICYUTHIBACTCS 1O (hopMyJie

h,=R, Q2 (11.7)

oy p.ou’

rae Ry, — ollee a3pouHaMHueCcKOoe CONMPOTUBIICHHE OUUCTHOM BhipaOoTKu, Aalla
A’

Jlis 1aB ¢ MEXaHW3WPOBAHHOW KPEMbIO BEIWYMHA adPOJUHAMUYECKOTO
COTIPOTHBJICHHSI OTIPEACIIICTCS M0 (hopmyIie

R,, =00yl + 0’0612(8% * éw), (11.8)

e 100 — YACIbHOE a’poaAMHaMu4eckoe conporusieHue (mpu aauHe 100m) aBbl ¢
MEXaHU3UPOBAHHOU Kpemblo, nalla M IPUHUMAETCS 10 pekoMeHpanusm [2.8]
B 3aBHCHMOCTH OT THIIA KPENMU M BBIHUMAEMOW MOIITHOCTH IIJIacTa C MOPOIHBIMU
MPOCIIOUKAMU;
loq — AJIMHA OYMCTHOM BHIPAOOTKH, M;
Eoxs Cpux — KOA(POUIMEHTHI MECTHOTO COMPOTUBIICHHUS BXOJa M BBIXOJA JIABHI,
OTIPEICIISAIOTCS 10 PEKOMEHIANUsAM «PyKOBOACTBO...» [2] B 3aBUCIMOCTH OT BHJA
MECTHOTO COMPOTUBIICHUSI W COOTHOIIEHUS CEUECHHS JaBbl U yYaCTKOBOMU
BBIPAaOOTKHU y BXOJia B JIaBY WJIU Ha BBIXOJIE U3 JIABHI;
Soq — TIOMIAb ITOMIEPEYHOTO CEUCHHMS JaBbl, CBOOOIHAS JIJIs IIPOX0/1a BO3IyXa, M
MpY MEXaHW3UPOBAHHOMN KPEMHY 3aBUCUT OT THIIA KPEIU M BHIHUMAEMOM MOIITHOCTH
mIacTa ¢ MOPOIHBIMY MPOCIONKAMH; IPUHUMACTCS 110 peKOMeHaausaM [2].

JInsg 1nmaB ¢ UWHAMBUAYyaldbHOM Kpembio oO0Iiee a’poJuHaMHYECKOE
CONIPOTHUBIICHUE OmpeesieTcs mo Gopmyie

_00142l,,, + 0,0612(¢, +&, )

oy 2
S ou

, (11.9)

Pacuer BenmmunH Xhj max 1 XN min Mo dopmyse (11.2) myurnre npencTaBisaTh B

OTACNBHBIX TabmuIax, hopMa KOTOPHIX OJMHAKOBA U IpEJCTaBlIeHa HIXE B TaOII.
11.1un11.2.

Pacuer ckopocTu IBW)KEHHUS BO3IyXa B BeIpaboTke V(M/C) IPOU3BOIUTCS 11O
BBIPAKEHUIO

V =QIS, (11.10)
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[TomyduerHast cpeaHsIst CKOPOCTh IBMKCHUS BO3IyXa CBEPSIETCS C MPEETHHO
nonyctumbiMu  [IpaBunamu OGe3onmacHoctu 3HaueHueMm. Ecimu V>V, TO
HEOOXO0JIMMO YBEIUYUThH CEYEHNE BHIPAOOTKH.

B coOTBeTCTBMM ¢ HOPMATHBHBIM JOKYMEHTOM [2] MakcuManbHas
CTaTHYeCKasi JIENPEeCCHs CETH, Ha KOTOpPYH padoTaeT BEHTWISATOP (aernpeccus
IIaXThl), Kak TpaBwio, orpanuunBaercs BenwunHor 300malla; mis mmaxr
CBEPXKATETOPUIHBIX W OMACHBIX [0 BHE3aMHBIM BBIOPOCAM, a TaKXKE IIMaxT
npousBoacTBeHHOW MomHOCThi0 4000 B cyTkm m Oonee, JOImMycKaeTcs 0
450nalla.

Ha peiicTByrommx mraxrax mpu J0opaOOTKe 3armacoB MOCICTHUX TOPH30HTOB
cpokoM 15-20 et u rmyoune 6omee 700M, myis maxT, pa3padaThIBAOIINX TUTACTHI
Y75, HE CKIIOHHBIC K CAMOBO3TOPaHUIO, JIOMyCKAETCS MAaKCUMAaJIbHAsI CTaTHYCCKast
nenpeccus o 800xalla.

Benuuwnna h, mo cTpye ¢ MakcuManpHOM Jenpeccueii He TOJDKHA MPEBhIIATh
YKa3aHHBIC BBIIIE TPEICIBI JEMPECCUU MaXThl. JlomycTrMas pacdeTHas IeTpeccus
MOA3EMHBIX BBIPAOOTOK ompeiensiercs o Gopmyse

h,=h,—h,—h —h_, (11.11)

Ecnmm  pacuetHas mempeccusi MOA3EMHBIX  BBIPAOOTOK  MPEBHIMIACT
JIOTYCTUMYIO BEIIMYWHY, TO IIJISI €€ CHIDKCHHS B TEPBYIO OYepe/lb HEOOXOIUMO
YBEJIMYHUBAThH CEUCHHE BHIPAOOTOK.

[Ipn mpuHATHM BeMWUYWMHBI OOmemaxTHo jAenpeccun Oonee 450malla
HEO0OXOIMMO TPEyCMOTPETh T0/Iady BO3/1yXa Ha BBIEMOUYHBIC YYaCTKH 1O JBYM
BbIpa0OTKaM (CXeMbI TPOBETPUBAHMS BBIEMOYHBIX YYaCTKOB C 000COOJCHHBIM
pa30aBJICHHEM BPEIHOCTEH) U IPUMEHEHUE B BRIPAOOTKAX, COSAMHSIOIINX CBEXKYIO
U UCXOJIHYIO CTPYH, aBTOMaTHUECKHX IILTI030BbIX YCTPOUCTB [2].

Iloxaua BEHTHISLHOHHON ycraHoBkd (Qp, M/C), €CIIM yTEUKH BO3IyXa
OIIPEJICIISIOTCS 110 HOpMaM [2], paccuuThIBaeTCs 1Mo hopMmyJie

Qs =Q. + 2. Qps (11.12)

3.
raie Q. — pacxon Bo3ayXa B BEHTHJIAIIHOHHOM CTBOJIE, M /C;
2Qyrpn — YTEUKH BO3/yXa Uepe3 HaJIIAXTHOE 3aHHE BEHTWIALUOHHOIO CTBOJIA U
KaHaJl BEHTUJIATOpA, M /C.
BennunHa BHENTHUX yTeUeK BO3/lyXa omnpeenseTcs mo ¢hopmyie

Z Qym.e/-t = Qym./-t.30 + Qym.K.e ’ (11 13)

ra€ Qyrusu Qyres — COOTBETCTBEHHO YTEUKH BO3JyXa uepe3 IOBEPXHOCTb
HAJIIAXTHOTO 3JaHUS y yCThd BEHTWIALMOHHOIO CTBOJA W 4YeEpe3
BEHTHJISIIIMOHHBIN KaHAaJI.

Kaxnoe cnaraemoe BHEHNIHMX yTE€YEK BO3AyXa ONpPEAECHsAETCS IO
BBIPAKECHUIO
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h
_o | 11.14
Qym.eH Qym.H 200 ( )

rae  Qyyy — HOpMa yTedeKk BO3IyXa uepe3 HaAIIaXTHOE 3JaHU€, BEHTHIALUOHHBIN
kaHai npu aenpeccun hy, =200xalla;
h — pacueTHast min akTUUecKas aenpeccus maxrol, nalla.

Hopma yrewek Bo3ayxa uepe3 HAAMAXTHOEC 3JaHHE BEHTHUJISIIMOHHOTO
CTBOJIa TIPUHUMAETCS 10 PEKOMEHIAIMU [2] B 3aBHCHMOCTH OT THIIA CTBOJIA H
TUTOIIAIA HApY>KHBIX CTEH M MEPEKPBITHH HAJIIIAXTHOTO 3/IaHWs, BKIIIOYas KOTEP.
Hopma yTeuek Bo3ayxa depe3 BEHTHIAIMOHHBIA KaHal 3aBUCUT OT TUIOINAIH
MOTMEPEYHOTO CCUCHUS BEHTIIIAIIMOHHOTO KaHana [2].

Eciu yTeuku Bo31yxa YUUTHIBAIOTCS KOA(PMUITMCHTOM BHEIIHUX YTEYCK, TO

QB = Qchym.eH ! (11 15)

II€ Kyrpy — KOIQOUIMEHT BHEIIHUX YTEYEK BO3AyXa; IPUHUMAETCA IIO
peKOMeHIaIsAM [2] B 3aBUCMMOCTH OT HAa3HAYCHHUS BEHTHIAIMOHHOTO CTBOJIA M
pacxojia Bo3ayxa, MPOXOSIIEro mo CTBOJY.

JIJ1st OpUEHTUPOBOYHOIO OMPEACIICHUS M0/1a4ul BEHTWIAIIMOHHON YCTaHOBKHU
3HA4CHUE KOO(PPUIMEHTA Ky MPUHUMACTCA. I CIY4aeB  YCTAHOBKH
BEHTUJISITOPOB Y YCThSI CKUTOBOrO cTBoiia — 1,25; Ha crBOnax m mrypdax, He
UCIIONB3yeMbIX 11l moabema — 1,1; Ha mypdax, ucnoyib3yeMbIX sl MOJbeMa U
crycka MarepuaiioB — 1,3.

[logaya BEHTUISIMOHHOW YCTAHOBKH C Y4YETOM pe3epBa OMPEAENSIeTCS IO

bopmyie

Q;, =114Q,, (11.16)

BriOop BEeHTWIATOpPA OCYHIECTBISIETCS MO CBOJHOMY TIpaduky padouux
obiactell BEHTHISATOPOB [2] W paccuMTaHHBIM MapaMmeTrpaM peXHMa €ro padoThl
(Qemins» Neminy QBmaxs» Nemax). Ilpu >ToM BBIOpaHHBIH BEHTUJISATOP HOKEH
OXBaTbIBaTh PACCUMTAHHBbIE MUHUMAJIbHbIE M MAaKCUMaJIbHbIE 3HAYEHUS MOJA4YUd U
nenpeccurd. Kpome TOro BbIOpaHHBIM BEHTUJISTOP JOJDKEH HMMETh pe3epB IO
nojave Bo3ayxa He meHee 14%.

Jlist BbIOOpa BEHTUJIATOpA JIyyllle MCIOJIb30BaTh 3aBOJCKOW MAcHoOpT, B
KOTOPOM TMPHUBEACHBI a3POJMHAMUYECKUE XaPAKTEPUCTUKH BEHTWISATOpA IMpHU
pPa3IMYHBIX YIJIaX YCTAHOBKHU JIONMATOK Ha paboyeM KoJjiece WM HaIpaBIISIOLIEM
ammapare, a Takke rpaduku [2,9].

JIJist HaxOKJIeHHs pe3epBa BEHTWIATOpPA IO MOoJa4ye BO3AyXa HEOOXOAUMO Ha
rpauk C a’poJAMHAMUYECKUMHU XapaKTepUCTHUKAMH BEHTHJISITOpA HAHECTHU
a’POIMHAMHMYECKYI0 XapAKTEPUCTUKY IIAXTHOM BEHTHWJISIHUOHHOW ceTH. [l 3Toro
CHayajga HaJA0 ONPEACIUTh PACUETHOE a’3pPOAMHAMUYECKOE COMPOTUBIICHHE
IaXTHOW BEHTUJISILIUOHHOM ceTh Ryjpemax (Halla CZ/MG) o ¢popmyie
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R, = lom (11.17)

1IBC max 2 !
QB.max

3aTeM, 3a/1aBasICh MOCTOSHHBIM 3HaAYEHUEM Rijpcmax ¥ MOJIa4e BEHTUIIATOPA
Qgi, ONpeaeTUTh COOTBETCTBYIOIIME UM 3HAYCHHUS JCTPECCHH BEHTHIISITOpA Ngj 1Mo

dbopmyie

hBi = RLUBCmaxQéi’ (1118)

MOJlydeHHbIEe TOYKH ¢ KoopauHatamu Qi u hgj HaHocaT Ha rpaduk
a’POAMHAMHYECKUX XaPAKTEPUCTUK BEHTWJIATOPA U MPOBOJAT YEPE3 HUX KPUBYIO.
Ota KpuBasg ABISAETCS  a’POAMHAMHUYECKON  XAPAKTEPUCTUKOM  IIAXTHOM
BEHTWIAIIMOHHOU CeTH MPH Ngmax 1 Qpmax-

KoopanHaTel TOUKH mEpecedeHUs a’pOJAMHAMHYECKOW XapaKTEPUCTUKHU
IIAXTHOW BEHTWISAIIMOHHOW CETH H KpalHed (crmpaBa) a’dpoauHAMHYECKOU
XapaKTEPUCTUKNA BEHTWISTOPA €CTh MapaMeTpbl MOJAYU U JEIPECCHH C YUETOM
pe3epBa. Pezeps mogaun BEHTUIATOPA NOKEH ObITh HE MeHee 14%, To ecTh

%mo >14%, (11.19)

B

Ecnmm pacdersl mpoW3BOMATCS TSl YCIOBHH MEHCTBYIONICH IaXThl, Ha
KOTOpPOH YK€ YCTaHOBJICH BEHTHJIATOP, TO HEOOXOIUMO MPOBEPUTH BO3MOKHOCTH
oOecrieueHuss uM pacueTHbIX mapaMeTpoB (Qg.min, NB.min, QB.maxs NB.max) ¥ HaIHUYKE
J0CTaTOYHOT'O Pe3epBa Mo Mojjadue BO3ayXa.

B ciydae, ecnu B yclmoBUAX AEHCTBYIONIEH MIAXThl (PH3UIECKOE COCTOSTHHE
BEHTHJIATOPA HEYIOBJICTBOPUTEITBHOMN (nmeeTcs 3aKJTFOYCHHEC
CHCIMATU3NPOBAHHON HAJIAJI0YHON OpPTaHU3alMK) WA CPOK pabOThl BEHTHIATOPA
Ha ceTh mpeBbimaetr 20-25 meT HEOOXOAUMO 3aMEHUTh BEHTHIIATOP TJIABHOTO
npoBeTpuBaHus. EciM yCTaHOBJICHHBIM Ha IMAXTE€ BEHTWISATOP, NMPHUTOJHBIA K
OKCIUTyaTallid, HE MOXKET OOCCIEYNTh MaKCUMAIbHBIX 3HAYCHHHA PaCUYETHBIX
mapamMeTpoB C YUYETOM pe3epBa, HEOOXOAMMO pa3padoTaTh MEPONPHUATHS TIO0
CHIDKCHHIO a3pOJIMHAMHYECKOTO COMPOTUBIICHUS MTAXTHON BEHTWISIIHOHHON CETH
WIH CHUKCHHIO WHTCHCHBHOCTH Ta30BBIJCIICHUS HA BBIECMOYHBIX y4JacTKaX. JTO
MO3BOJIUT CHU3UTH JIEMIPECCUI0 M YBEIWYUThH IMOJAaYy BO3yXa BEHTHUISITOPOM
TJIABHOTO MPOBETPUBAHUS.

[Tocne oxoHuaHus pacdeta mapameTpoB Qg u hg ompenensroT 3HavYeHUE
mokaszaresns Ny, XapaKTepU3YIOMEro TPYAHOCTh IPOBETPHBAHHA IHAXTHI MO

bopmyie

> Qshg
o , 11.20
" 100(3.Q,, + > Qus + 2. Q. + 2.Q/) ( )
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rae Ny, — yAedbHas MOINHOCTb, 3aTpayMBacMas Ha IOAAdy 1v%/c monesHo
HCIIOIB3yEeMOr0 BO31yXa, KBT ¢/M’;

2Qu, 2Qme, ZQuors 2Qnoxsm 2Qx — CyMMapHbIl pacxoj Bo3dyxa s
000CO0JIEHHOTO TPOBETPUBAHUS BHIEMOYHBIX YYACTKOB, MPOXOJAUMBIX TYITHKOBBIX
BBIPAaOOTOK, TMOTAMaeMbIX yYacTKOB, TMOMJICPKHUBAEMBIX BCIOMOTATEITBHBIX
BBIPAaOOTOK U Kamep, M°/MHH.

Ecmu ny, > 5kBrt c/M® Heo6XOLIMbL MEpOIPUATUS 0 YMEHBIIEHUIO
TPYOHOCTH TIPOBETPHBAHUS IIAXThl (CHIDKCHUIO IIOKasatens MNy,) MyTeM
YMCHBIIICHUSI yTEYCK BO3AyXa (IMOJ3EMHBIX M BHENIHUX), a3pOJUHAMUYECCKOTO
COTIPOTHBIICHHSI TIAXTHOW BEHTWISIIMOHHOW CETH W PAcXofO0B BO3IyXa IS
MIPOBETPUBAHMSI TTyTEM CHIKEHUSI MHTEHCUBHOCTHU Ta30BbIICIICHUS.

11.2 PacyeT MUHUMAJIBHOM U MAKCUMAJIbHOM JeNPecCUu 1 Moaavyu
BEHTWJIATOPA JJI51 CXeMbl BEHTWISLIUYU IIAXTHI C IPUMEHEHHEM
cxembl npoBerpuBanus tuna 1-M-H. Beioop BI'TI.

B cooTBETCTBMM B M3JI0)KEHHOUW BBIIIE METOAWKOM, MOJYYCHHBIMU B ILII.
10.2 u 10.3 pacxogamu BO37yXa MO paCYETHHIM YYacTKaM Ha CXeMaX BEHTUJISAIIAU
(puc. 6.1 m 6.2), ¢ y4eToM NPHUHATHIX HCXOJHBIX IAHHBIX W PEKOMCHIAIHM
«PykoBojcTBa...» [2] mpou3BelAeH pacdyeT BEIWYMH MHHHUMAIBHOW XNimin 1
MaKCUMaIbHOU XNimax JEMPECCHil  IMOCIIEI0BAaTEIbHO COECIMHEHHBIX TOPHBIX
BBIPAOOTOK 1O PACUETHBIM MapIIPyTaM.

KoaddurmenTsl a3poAMHAMHYECKOTO COMPOTHUBJICHUS JJIi BBIPAOOTOK B
3aBUCUMOCTH OT THMA KPETNH, BEJIWYUHBI CEYCHHS BBIPAOOTKH TIPUHSATHI TI0
[Mpunoxenuto 6 «PykoBoacTra...» [2].

Jlnst  KOHBEHEpHBIX  BbIPAOOTOK  KO3(P(GUIMEHT  a’pOAMHAMUYECKOTO
COIIPOTHUBJICHHS 0, paccuuThiBayics 1o ¢opmyse (11.6) mpu 3TOM y4UTHIBajIach
3arpOMOXKICHHOCTh CEYCHHUS BhIPaOOTKU KOHBelepoM (BenmmuuHa S, =S-S; rae S
=1m® — ceueHHe KOHCTPYKIIHI KOHBelepa ¢ HCKOaeMbIM).

Koapduuuenrsl o, onpenensiuch Mg y4acTKOBOTO BO3JIyXOIOJAIOIIETO
mrpeka (9-10), konBeliepHoro ykiona (14-15) u BEHTHISIIMOHHOTO KBepILIara
(15-16). Bce ot BeIpabOTKH 000PYIOBAHBI JICHTOYHBIMU KOHBEHEPAMH.

16,4° _—
@19 = 0,0020 - =0,00240alla-c* |

3=

)

3
ts.16) = 0,0004% —0,000450alTa - ¢* | m?;

11,2° ,
o) = 00021 = =0,0027850allac* | ar*.

3

)
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Jlnst  ompeneneHuss a’poJIMHAMUYECKOTO COMPOTHUBJIEHUS U JCHPECCUU
OYHUCTHOU BBIPAOOTKH OBLIM MPUHSTHI CIECAYIOIINE 3HAYCHUS MCXOJHBIX BEJIUYHUH
1o pekoMeHaanusaM «PykoBojacTsa...» [2]:

- YIEIbHOE COMPOTHUBJIEHHUE CTOMETPOBOIO YYacTKa OYUCTHOM BBIPAOOTKH
pu MexaHu3upoBanHoi kpernn KM 137 1o = 0,039malla c/m?:

- K03 (HUIIMEHT MECTHOTO COMPOTHBIICHHUS BXO/Aa BO3ayXa B naBy Epx = 10,
MPUMEHHUTENIBHO K OOpaTHOMY MOPSAJIKY OTPaOOTKH, C TMOTAIIEHHEM IITPEKOB 3a
JIaBOYW U yIpaBJE€HUEM KPOBJIEH MOJHBIM OOPYIICHUEM;

- K03((UIIMEHT MECTHOTO COMPOTUBIICHUS BBIXOJIa BO3JyXa U3 JaBbl Eppix =
14 npuMeHUTENbHO K OOpaTHOMY MOPSAKY OTPAOOTKH, C MOTralleHuEM IITPEKOB 3a
JaBOM U yIpaBJE€HUEM KPOBJEH MOJHBIM OOpYyIICHUEM

0,0612(10+14)
2

R,, =0,01-0,039-180 + =0,194360alla - c* | m°;

h =0,19436-11,71° = 26,650alla

ou.min

h =0,19436-13,57% = 35,790alla

o4.max

B pesymprate pacuera momydensl (taOmwmel 11.1 w 11.2) crenyromue
3HAYEHUS CYMMapHOW JEMPECCHH TOCIEA0BATEIbHO COCTMHEHHBIX BHIPAOOTOK 10
pacueTHbIM MapmpyTtam (1-17);

- JUIsI CXEMBI ¢ MUHUMaNbHOU Aenpeccueit Xh = 119,73 nalla;

- JUIsI CXEMBI ¢ MaKCHMaJIbHO# aenpeccueit Xh; = 272,6xalla

Jlanmee paccuMThIBacM 3HauYeHUs HapaMeTpoB Npg hygp, cooTBeTCTBEHHO IO
dopmynam (11.2) u (11.3)
- JUTSI CXEMBI ¢ MUHUMAJILHOM Jerpeccueii
h,, =11-119,73 =13170alla;

hy, =0,11-131,7 =14,490alTa;

- JUISl CXEMBI C MAaKCUMAaJIbHOM JeTpecCuei
h,,s =11-272,6 = 299,860alla;
hy, = 0,11- 299,86 = 32,980alla;

3HayeHuss CyMMBbI Jenpeccuid kajmopudepa U KaHaima Kamopudepa
IpUHUMaeM opueHTUpoBouHO h, + h = 25nalla

[Tocne atoro paccunteiBaeM o Gopmyie (11.1) 3HaUYeHUST MUHHUMAIBHON 1
MaKCUMaJIbHOU AEMPECCUU
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h =h =131,7+14,49+ 25 =171,20alla;

B.min H.min

h =h = 299,86 + 32,98 + 25 = 357 90alla

B. max H.max

o 3 o
[Tomauy BenTHIATOpa UIT MHHUMATBHOH (Qpmin, M/C) M MaKCHMaJIbHOW
3 . .
(Qemax, M°/c) JnempeccHH IIAXTHOW BEHTWIAIMOHHOW CETH ONpeIeiiieM I10
dopmyne (11.5) npu 3naueHnn KOd3PHUIHUEHTA Ky py = 1,25 U1 CKHIIOBOTO CTBOJIA

[2]

Qg.min =112,68-1,2525 =140,85x° / ¢ = 8451n° | nuun
Qg e =143,94-1,25=179,921° / ¢ =10795x° / yunt

Bb100p BeHTWIATOpA TJIAaBHOTO MPOBETPUBAHMS MPOU3BOJIUM IO CBOJHOMY
rpaduky pabouux obOiacteid BeHTWIATOpoB [2]. [lapamerpsr Q... =140,85x°/c,
hy vin =17120alla 1 Q.. =179,92x° /¢, h =35790alla ¢
obecneunBaer BI/]-32M (puc. 11.1).

JIns onpenerieHuss pe3epBa BBIOPAHHOTO BEHTWIATOpa Mo mojade (mpu
MaKCHMaJbHOW JICTIPECCUHU) IOCTPOUM a’POJMHAMUYCCKYIO XapaKTEPHCTUKY
MIaXTHOM  BEHTWISIIMOHHOM  cetu. Jlisi  ATOro  cHavaja  ONpeesiuM
a’pOJIMHAMUYECKOE CONPOTUBIICHUE IIIAXTHOW BEHTWIAIMOHHOW cetn (st
Neproia MaKCUMAaJIbHOM Jenpeccuu) 1mo Beipakenuto (11.17)

BeicOkUM  KIIJ]

B. max

357,9
Ru[BCmax = W = 0,01106061176102 /MG

Ta6nua 11.1 — McxonHble JaHHBIC M PE3YIbTAThI pacdeTra XN, Ipu MUHUMAIbHOH JCTIPEeCCHU

HaunmenoBanue

YuacTox

a,

Tun S, 3 U, L, Q, 2 h, V, | Vion
BBIPAGOTKH 1o xpenm | PENE |5 S M| oM | MY Q nalla | m/c | m/c
cxeMme c/m
1 2 3 4 5 6 7 8 9 10 1 | 12 | 13
KI1eTeBoii CTBON 1-2 6eron | 0,00301 | 28,26 22569,22 18,84 | 600 | 112,68 | 12696,78 | 19,14 | 399 | 8
HOB?;"CTB"“LHHH 2-3 AH 0,002 | 16,4 4410,94 15,59 | 100 | 55,61 | 3092,47 | 2,19 | 339 | 8
Bosnyxonopatomit 3-4 6eron | 0,0004 | 18 5832 16,33 | 100 | 106,05 | 112466 | 1,26 | 589 | 8
KBepHIJ'IaF
KopeHHoil WTpek 45 ALl | 0,0021 | 12,7 2048,38 13,72 | 50 | 53,02 | 2811,12 | 1,88 | 417 | 8
3aesn 5-6 ALl | 0,0021 | 12,7 2048,38 13,72 | 50 | 49,94 | 2494 | 1,75 | 393 | 8
ViioH 6-7 ALl | 0,0021 | 12,7 2048,38 13,72 | 30 | 40,76 | 166138 | 0,7 |321| 8
Viion 7-8 ALl | 0,0021 | 12,7 2048,38 13,72 | 180 | 34,15 | 1166,22 | 2,95 | 269 | 8
3aesn 8-9 ALl | 0,0021 | 11,2 1404,93 12,88 | 50 | 20,97 | 439,774 | 0,42 | 187 | 6
fl‘;;iixonoﬂamm““ 9-10 AIT | 0,00278 | 11,2 1404,93 12,88 | 50 | 195 | 380,25 | 048 |174| 6
OvncTHas 10-11 | KM137 3,44 —0,19436 | 2aa | 1a0 | 9971 | 13712 | 2665| 34 | 4
BbIpaboTKa o4 c/M
iﬁiﬁ”’m”om’m 11-12 AIT | 0,0021 | 11,2 1404,93 12,88 | 50 | 11,71 | 137,12 | 1,32 | 104| 6
BeHTHISIMORHbI 12-13 ALl | 0,0021 | 11,2 1404,93 12,88 | 30 | 1526 | 232,87 | 1,34 |136| 6
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HITPEK
3aesn 13-14 ALl | 0,0021 | 11,2 140493 12,88 | 50 | 30,52 | 931,47 | 09 |273| 6
if;:lf“ep‘“’m 14-15 AIT | 0,0024 | 16,4 4410,99 15,59 | 50 | 87,49 | 664062 | 2,82 | 497 | 8
BenmuyinnonHbii 15-16 | Gerom | 0,00045 | 18 5832 16,33 | 100 | 106,02 | 11240,24 | 1,42 | 589 | 8
KBepHIJ'IaF
CKUIIOBO# CTBON 16-17 | 6eron | 0,00278 | 19,62 7552,61 15,71 | 600 | 112,65 | 12690,02 | 54,51 | 5,74 | 12
>h=119,73xalla
Tabnuua 11.2 — VcxonHble TaHHBIC M Pe3yIbTaThl pacueTa L Mpu MaKCUMAJIBHOH JIEPECCUH
HaumeHnoBaHue y‘i?lCOTOK Tun :f[a s, . u, L, Q, o h, | V. | Vim
BBLIPA0OTKH Kpenu s M’ M M M/ nalla | m/c | m/c
cxeme c/m

1 2 3 4 5 6 7 8 9 10 1 | 12 | 13
Kietesoi creon 12 Geron | 0,00235 | 28.26 22569,22 18,84 | 600 | 143,94 | 20718,72 | 24,39 | 509 | 8
g}f;’;"mo“"m’m 2-3 AH 0,002 | 164 4410,94 1559 | 100 | 71,24 | 507514 | 359 | 434 | 8
Bosnyxonopatomit 3-4 6eron | 0,0004 | 18 5832 16,33 | 100 | 137,31 | 18854,04 | 2,11 | 7,63 | 8
KBepHIJ'IaF
KopeHHoil WTpek 45 ALl | 0,0021 | 12,7 2048,38 13,72 | 50 | 68,66 | 47122 | 332 | 541 8
3aesn 5-6 ALl | 0,0021 | 12,7 2048,38 13,72 | 50 | 65,58 | 4300,74 | 3,02 | 516 8
ViioH 6-7 ALl | 0,0021 | 12,7 2048,38 13,72 | 750 | 55,11 | 3037,11 | 32,04 | 434 | 8
Viion 7-8 ALl | 0,0021 | 12,7 2048,38 13,72 | 180 | 46,2 | 213444 | 54 | 364 8
3aesn 8-9 AT | 0,0021 | 11,2 1404,93 12,88 | 50 | 24,06 | 578,88 | 056 | 2,15| 6
fl‘;;iix"“"ﬂa“’m““ 9-10 AIT | 0,00278 | 11,2 1404,93 12,88 | 2000 | 22,57 | 5094 | 2597 |202| 6
OvncTHas 10-11 | KM137 344 | R =019436 | 2128 | 190 | 1357 | 18414 | 3579|394 | 4
BbIpaboTKa o4 c/M
iﬁiﬁ”’m”om’m 11-12 AIT | 0,0021 | 11,2 1404,93 12,88 | 2000 | 13,57 | 184,14 | 7,09 | 1,21 | 6
iﬁiﬁ”’m”om"ﬁ 12-13 AIT | 0,0021 | 11,2 1404,93 12,88 | 30 | 17,12 | 293,09 | 0,17 | 1,53 | 6
3aesn 13-14 ALl | 0,0021 | 11,2 140493 12,88 | 50 | 3424 | 117238 | 1,13 | 3,06 | 6
if;:lf“ep‘“’m 14-15 AIT | 0,0024 | 16,4 4410,94 15,59 | 770 | 110,19 | 12141,84 | 79,3 | 6,72 | 8
BenmuyinnonHbii 15-16 | Gerom | 0,00045 | 18 5832 16,33 | 100 | 137,35 | 18865,02 | 2,38 | 7,63 | 8
KBepHIJ'IaF
CKUIIOBO# CTBON 16-17 | 6eron | 0,00235 | 28,26 2256922 18,84 | 600 | 143,94 | 20718,72 | 24,39 | 5,09 | 12

>h;=272,6nalla
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¢ petme)ilaopz B 32 M |

Puc. 11.1 Aspoanaamudeckue XapakTepucTuku BeHTmstopa BIJ1-32M

171,2
Rscmin = W =0,008630alla - c* | m®.

3arem 1o BeIpakenuto (11.18) paccumTaeM 3HAYCHUS JCHPECCUU
BeHTWIATOpA hgj mpu paznmuuHoil ero momade Qpj paboTaOIIEro Ha IIAXTHYIO
BEHTHIALIHOHHYIO CeTh C a’pOIMHAMUYCCKUM COIPOTHUBIICHUEM
R scmn = 0,008630alla-c® I m°n R, . =0,011060alla-c* | m°. Pe3yapTaThl pacyeToB
npuBeneM B Tabmmne 11.3 u 11.4,
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Tab6auua 11.3 — Pe3ynbTars! pacdyera genpeccuu BEHTHIATOPA TPA R, i,

Qgi,M/c 0 100 140,85 151,0
Hg; nalla 0 86,3 171,2 197,0
Ta6auna 11.4 — Pe3ynbrathl pacuera AENPECCUN BEHTHIIATOPA IPU R 50 e

Qgi,M/c 0 50 100 179.0 193,7
hgi, nalla 0 27,65 110 357,9 415

[To mapubM 3HaYeHUsIM Qg Ngj HAHOCKM TOYKH Ha rpaduk padboueit ooactu
BeHTHsITopa BIIJ[-32M 1 depe3 HUX MPOBOAWM IIABHYIO JIMHUIO. DTH KPUBEIC
ABJISIFOTCA a9POAMHAMUYECKUMH XapaKTEPUCTHUKAMHU MIAXTHOM BEHTHISIHUOHHOU
CETH Ha PAaCUYCTHBIC MEPUOIbI (TP MUHUMAJIBLHOW U MAKCUMAIBHOMN JTETIPECCHH).

Ha  nepeceueHnnm  a’poAMHAMHYECKUX  XAPAKTEPUCTUK  IIAXTHOM
BEHTWIALIMOHHOW CETH ¢ KpaWHUMH (CIpaBa) KPHBBIMH ad3pOJUHAMHYECCKON
XapaKTEPUCTUKU BEHTWIATOpPA TMOJYyYUM paboyue TOYKM BEHTWISATOpa C
napaMmerpamu: Q, . =151w’/c, h =1790allan Qg . =206m°/c, h = 4690alla.

Kak BumaHo w3 rpaduka BeIOpaHHBIH BeHTWIATOP BI[/I-32M wnMeer
3HAYUTEIHLHO OOJIBIIMIA, YeM HOPMATHUBHBIM pe3epB Mo mojaade Bo3ayxa (>14%),
IIO3TOMY HE OINPEENSEM €0 3HAUYCHHUE.

JlecTBUTENbHBIM ~ peXuUM  pabOThl  BEHTWISATOpa  Ha  IIAXTHYIO
BCHTWIAIMOHHYIO ceTh (HampuMep, B TIEPHOAEC MAaKCHMAaJIbHOW JICIIPECCHN)
ompeAeauM MO0 KOOPAWHATAM TOYKM TMEPECEUCHHUS  a3pOJUHAMUYECKOU
XapaKTEPUCTUKE IAXTHOU BEHTUJISILIUOHHOMN CeTH 151 OnKaiiei
a’pOIMHAMHMYECKON XapaKTEpUCTUKOW BeHTWwiATopa. [Ipm »TOM, ecnm Touka
pacyeTHOTO pekuMma padoThl COBIAJAET C a3POJAMHAMUYECKON XapaKTepUCTUKON
BEHTWISATOPA, TO KOOPAWHATBHI 3TOW TOUKHU SIBISIOTCA MAPAMETPAMHU PEXKHMA €T0
padotel (Qg, hg). Ecim Touka pacdeTHOro pexumMa HAXOIUTCA CJeBa OT
Omkaifiiel cmpaBa a’pOJUHAMHUYECKOM XapaKTepPUCTUKU BEHTWIATOPA, TO
napaMmeTpaMu ero pabodero pexuma OyAyT KOOPAMHATHI TOYKH TMEpecedeHUs:
aYPOIMHAMMYECKUX  XAPAKTEPUCTUK I[IAXTHOW  BEHTWISUHMOHHOM CETH U
BenTmisTopa (Qg, hg).

Ecnu pacuer mpoBeTpuBaHUs MPOU3BOAUTCS I ACHUCTBYIOIIEH IIAXTHI, TO
HEOOXOAMMO  MpoBepuUTh (MpU  YCIIOBUM  HUCHPABHOCTH  YCTAHOBJICHHOTO
BEHTUJIATOPA, MTOATBEPKICHHON CIIeLIMaTU3UPOBAHHON HaJIaI0YHOU
OpraHu3aimeill) BO3MOKHOCTh 00CCIICUEHHUST PACUCTHBIX 3HAYCHHIN TO/IaY BO3AyXa
u nenpeccun (Qg, hg).

B ciyuae, ecau ycTaHOBIEGHHBIM Ha IIaXT€ BEHTWIATOP HE OOECIEeUHMBaET
pacyeTHBIX 3HAYEHUH MOAA4YM BO3JyXa U JEMPECCUH, HEOOXOAUMO MPUHSTH MEPbI
JUIS. CHUKEHHSI a3pOJMHAMUYECKOrO0 CONPOTHUBIICHUS IIAXTHOM BEHTWISLIMOHHOU
cetn (HampuMmep, IyTeM YBEIWUYCHHUS CCUCHUS BBIPAOOTOK C HAMOOJBIICH
yACIbHOW Jlerpeccreil MOTrOHHOTO MeTpa BbIpAOOTKM WM  MPOBEACHUS
JIOTIOJIHUTEIIbHBIX MapasulesIbHbIX BIPAOOTOK JIJIsl MOJIauu CBEXKEH UM UCXOAsIIen
CTpyW BO31yxa). B ciydasx HEHUCIPAaBHOCTH BEHTWISATOPA WM BBIPAOOTKH
YCTAHOBJICHHOTO CpOKa J3KcIutyatanuu (25 JeT) ero HeoOXOAMMO 3aMEHHTh Ha

B.min B. max
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HOBBIM, €CIM CpOK gopaboTkm 3amacoB cocrtaBmser 20-25 nmer. B coyuae
UCTPABHOCTH YCTAHOBJIIEHHOTO Ha IMaxTe BEHTWIATOpa (Ipu BBIPAOOTKE CpOKa
OKCIUTyaTalliM) W  HEIENecOOOpa3sHOCTH WM HEBO3MOXKHOCTH  IPOBEICHUS
MEPONPHUATHHA IO CHIKEHHIO adpPOAMHAMUYECKOTO COMPOTHUBICHHS IMAXTHOM
BEHTWIALIMOHHOW CETH H3-3a Majoro cpoka jpopabotku 3amacoB (5-10 ner),
HEOOXOIUMO TPUHATH MEPhl K YMCHBIIECHHIO YTEUEK BO3/AyXa Yepe3 IMOA3EMHBIC
BEHTWISIIMOHHBIC ~ COOPY)KEHHUS  IyTEM  H3OIHM HE  MOMISKAIIUX K
UCIIOJIb30BAHUIO BBHIPA0OOTOK M KOHIIEHTPAIMM TOPHBIX pabOT Ha IUIacTax C
JOCTaTOYHBIMU 3aacaMu YIJIs Ui 00eCIHeUeHHs MPOU3BOJACTBEHHON MOIIHOCTH
mraxtel. Eciii Ha JeMCTBYIOIIEH IaxTe MPUMEHSETCS aerasaliss HCTOYHHKOB
MCTAHOBBIZCICHHsI, TO IIyTEM TMOBBIIICHHS ¢€¢ 3(P(PEKTUBHOCTH, BO3MOKHO
COKpAIl[CHHE pacxojia BO3Jyxa JUIs MPOBETPUBAHUS IIAXThl, &, CIEIOBATEIBHO,
10J1aYd ¥ JCIPECCHH BEHTHIISATOPA.

Jlns wHbIX mapameTpoB Qp, g BEIOOp BEHTHUIIATOPA TJIABHOTO MPOBETPUBAHHMS
IIaXThl WM TPOBEPKA BO3MOXXHOCTH HCIIOJIB30BAHUS YCTAHOBICHHOI'O HA IMAXTE
NPOM3BOIUTCS C  y4ETOM  a’pOJMHAMHMYCCKHX  XapaKTEPHCTHK  HambOoee
UCTIONIb3YEMBIX BEHTHIIATOPOB, MPEICTABICHHBIX B HCTOYHHKAX [2,9].

11.3 PacueT MUHUMAJIBHOM U MAKCUMAJIbHOM JeNPecCUu M MoaavYu
BEHTWJISITOPA IJIABHOI'0 IPOBETPUBAHUA [IVISl CXeMbI BEHTHJIALIUHA
¢ IpUMeHeHneM cxeMbl mpoBeTpuBanus Tuna 3-B-H. Beioop BI'IL.

AHAJOTHYHO PACCUATAEM BEJIUYMHBI MHHUMAIBHOM W MaKCHMaJlbHOU
JIEIPECCUd U TOJa4yu BEHTUJISATOpPA MPU HUCIOIb30BAHUU CXEMbl BEHTHIISIIIUU
IIaXThI CO CXEMOW MPOBETPUBAHUS BHICMOYHBIX y4acTKOB Tumna 3-B-H-H-niT (puc.
5.3 u puc. 6.4).

C yderoMm pe3ynbTaToB pacmpezaesieHus Bo3ayxa (tadmumpr 11.5, 11.6) u
pacuera mapameTpa Xh; moxy4um

h =11.106,56 +0,11-11-106,56 + 25 =155,10alla

B.min

Qg =101,16-1,25 =126,45:° / ¢

Ng o =11-195.32+011-11-195,32 + 25 = 263,50allu
Qg =130,43-1,25=163,041° /¢

Otu napaMeTphl o0ecrnieunBaeT ¢ BbicOkuMU 3HaueHusiMu KIIJI Bentunstop
BI/1-32M (pumc. 11.1).

Jlns onpenenenust napametpoB (Qg, hg) pexxuma paboTel BeHTHIIATOpa (TaK
Kak [apaMeTpbl  pacueTHBIX PEKHUMOB  HAXOIATCA  MEXAY  KpPHUBBIMHU
a’pOIMHAMUYECKUX XapaKTePUCTHK BEHTIIIATOPA) TIOCTPOUM a’3pOJIHHAMUYCCKYFO
XapaKTEPUCTUKY IMAXTHOWM BEHTWIALIMOHHOW CETH JJUISI YCIOBHM CETH C
MHHUMAJIBHON U MaKCUMAJIbHOU I€NPECCUEN BEHTUIIATOPA.
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Chayana  ompenenMM  pacyeTHbIE  3HAYCHUS  a’dpOJMHAMUYECKHX
CONPOTHUBIICHUIN CETH [IJIsl JIETKOTO Mepruoja MPOBETPUBAHUS IIAXTHI MO (GopMyIie

(11.17)

ﬁ =0,00970alla -c* | m°;

HIBCmin — 126,452 -

263,5
HIBCmax — W = 0,00990611761 . C2 /MG.

JInss  TOCTpOEHHMS  a’pOJAMHAMHYECKUX  XApPAKTEPUCTUK  ITAXTHOMH
BEHTWISIIMOHHOM CE€TH B YCIOBHSAX JIETKOTO TIEPHOJIOB  IPOBETPUBAHUS
npou3BesieM pacueT 1o BeipakeHuro (11.18). Pesynbrarel cBenem B Tabmuisr 11.7
nll8

Ta6auna 11.7 — Pe3ynbratsl pacuera AeNpecCU BEHTHIATOPA IPU R4 i

Qe M/c 126,45 130 135 154,6
Hg.i nalla 155,1 163,9 176,8 205,6
Ta6auua 11.8 — Pe3ynbTarsl pacdyera Jenpeccuu BEHTHIATOPA IPH R,
Qe M/c 163,04 170 180 185
Hpg.i malla 263,49 286,11 320,76 338,83

[To mony4yeHHBIM MapHBIM 3HaueHHSIM Qg U hg; HaHeceHHBIM Ha Tpaduk
(puc.11.1), mpoBeaeM OTPE3KH a’pOJAMHAMHUSCKHUX XapAaKTCPUCTHK IMAXTHOM
BEHTWJISIIITUOHHOM CETHU JIJIsl IEPUOJIOB JIETKOT0 U TPYIHOI'O MPOBETPUBAHUS IIAXTHI
70 TepeceueHuss C¢ Onmxalied MpaBod a’poJAMHAMUYECKON XapaKTepUCTUKOU
BeHTWIATOpa. [IpU 3TOM MOAydYMM ClEAYIONIME MapaMeTpbl paboyux PEKUMOB
BEHTHJISITOPA B JIETKUM U TPYAHBIN NEPUOJIbI IPOBETPUBAHUS IIAXTHI:

Qg.pmn =1435x3° I ¢, hg iy =199,70alla Qg , ., =1801° /¢, h =3210alla. Pexumsbl

paboTHI BEHTHIIATOpA IIpH 000poTax padouero koneca coorBercrBeHHo 400 m 500
— MUH.

Kak BuaHo wu3 rpaduka pe3epB BEHTWIATOpAa IO IMOJa4e BO3AyXa
3HayuTenpHo (Oomee wem Ha 14% 1o HOpMaTHBaM) MPEBBINIACT PACUCTHBIC
3Ha4YeHUs nojaauu. B cBsi3u ¢ 3TUM cuuTaem, uTo BeIOpaHHbIA BeHTHISATOP ¢ KIT/]

0,74=1=0,78, obecrieunT MPOBETPUBAHKE IIAXTHI B JIETKUH U TPYIHBIA IEPUOIBI.
Tabmuua 11.5 — Vicxonuble qaHHBIC M pe3yabTaThl pacueTa napamerpa Zhjmin

B.p.max

HaI/IMeHOBaHI/Ie Yuacrok Tun a, S, 3 U, L, Q; ) h’ V, Vuon
BBIPAGOTKH 1o xpenn | P2I2 |0 S M M| MY Q nalla | m/c | m/c
cxeme c/m

1 2 3 4 5 6 7 8 9 10 1 | 12 | 13
Ki1eTeBoii CTBON 1-2 6eron | 0,00301 | 28,26 2256922 18,84 | 600 | 101,14 | 10229,3 | 1542 | 358 | 8
HOB?;"CTB"“LHHH 2-3 AIT 0,002 | 16,4 4410,94 15,59 | 100 | 49,84 | 2484,02 | 1,76 | 304 | 8
Bosnyxonopatomit 3-4 6eron | 0,0004 | 18 5832 16,33 | 100 | 9451 |893214| 1 |525| 8
KBepHIJ'IaF
KopeHHoil WTpek 45 ALl | 0,0021 | 12,7 2048,38 13,72 | 50 | 47,26 | 223351 | 15,71 | 3,72 | 8
3ae3n 5-6 ALl | 0,0021 | 12,7 2048,38 13,72 | 50 | 44,18 | 195187 | 1,37 | 348 | 8
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Viiion 6-7 ATl | 0,0021 | 12,7 204838 1372] 30 | 35 1225 | 052 [276] 8
3aesn 7-8 ATl | 00021 | 11,2 1404,93 12,78 50 | 13,67 | 186,87 | 0,18 | 1,22 | 6
EI‘T’;@?(XOHOM"HW 8-9 AIl | 0,0021 | 11,2 1404,93 12,78 | 1950 | 13,67 | 186,87 | 7,02 | 122 | 6
Ounctias 9-10 | KM137 344 | R, =013743 | B | 150 | 756 | 5715 | 7,85 | 22 | 4
BbIpaboTKa o4 c/M
iﬁiﬁ”’m”om’m 10-11 | ANl | 00021 | 11,2 1404,93 12,78 | 50 | 17,1 | 292,41 | 0,28 153 | 6
Dnanrosbiii xotok | 11-12 ATl | 0,0021 | 11,2 1404,93 12,78 | 180 | 19,49 | 376,86 | 1,32 | 1,74 | 6
DnanroBblii xoqok | 12-12 ATl | 00021 | 11,2 1404,93 1278 20 | 20,35 | 41412 | 0,16 | 1,82 | 6
Dnanrosblii xonok | 12-13 ATl | 00021 | 11,2 1404,93 1278 30 | 23,43 | 548,96 | 0,32 | 2,09| 6
KopeHHOi WTpeK 13-14 ATl | 00021 | 12,7 204838 13,72 | 2000 | 23,43 | 548,96 | 1544 | 1,84 | 8
KopeHHOi TpeK 14-15 ATl | 00021 | 12,7 204838 1372 | 20 | 32,62 | 1064,06 | 0,45 | 2,57 | 8
BeHTUIAMHORHEI | 4516 | Geron | 0,00045 | 18 5832 16,33 | 100 | 94,53 | 893592 | 1,13 (525 | 8
KBCpuuiar
CKHIIOBOIi CTBON 16-17 | Geron | 0,00278 | 19,62 7552,61 157 | 600 | 101,16 | 10233,3 | 36,63 | 5,16 | 12
>hi min=106,561alla
Ta6mmna 11.6 — McxoaHble TaHHBIC M PE3YJIbTaThl pacuera mapaMerpa XN max
HaunmenoBanue y‘“rilcoTOK Tun :f[a s, . u, L, Q, o h, V, | Vion
BBIPaGOTKH kpemu | "9 | w2 M Mo w7 nalla | m/c | m/c
cxeme c’/m

1 2 3 4 5 6 7 8 9 10 11 | 12 | 13
KileTeBoi CTBON 12 Geton | 0,003 | 28,26 22569,22 18,84 | 600 | 130.4 | 17004.16 | 25.64 | 452 | 8
HOB?;"CTB"“LHHH 2-3 ATl | 0,002 | 16,4 4410,94 1559 | 100 | 64,47 | 415638 | 2,94 | 393 | 8
Bosyxonozaiouttt | 3 4 Geron | 0,0004 | 18 5832 16,33 | 100 | 123,77 | 15319,01 | 1,72 | 6,88 | 8
KBCpuuiar
KopeHHOi TpeK 45 ATl | 0,0021 | 127 204838 1372 | 50 | 61,88 | 382913 | 2,69 | 487 | 8
3aesn 5-6 ATl | 0,0021 | 127 204838 1372 | 50 | 58,8 | 345744 | 2,43 | 463 | 8
Viiion 6-7 ATl | 0,0021 | 127 204838 1372 | 750 | 48,3 | 2332,80 | 2461 | 38 | 8
3aesn 7-8 ATl | 0,0021 | 112 1404,93 1288 | 50 | 17,14 | 29378 | 0,28 | 153 | 6
fl‘;;iix"“"ﬂa“’m““ 8-9 ATl | 0,0021 | 11,2 1404,93 12,88 | 50 | 17,04 | 293,78 | 0,28 | 153| 6
Ounctias 9-10 | KM137 3,44 =013743 | 812 | 150 | 96 | 9216 |1267|279| 4
BbIpaboTKa o4 c/M
iﬁiﬁ”’m”om’m 10-11 ATl | 0,0021 | 11,2 1404,93 12,88 | 1950 | 21,77 | 47393 | 17,79 |194| 6
Dnanrosbii xotok | 11-12 ATl | 0,0021 | 112 140493 12,88 | 180 | 24,83 | 61653 | 2,14 | 222 | 6
DnanroBblii xoqok | 12-12 ATl | 0,0021 | 112 1404,93 12,88 | 740 | 26,96 | 726,84 | 10,36 | 2,41 | 6
Dnanrosbiii xonok | 12-13 ATl | 0,0021 | 112 1404,93 1288 | 30 | 31,37 | 984,08 | 057 | 2.8 | 6
KopeHHOi WTpeK 13-14 ATl | 0,0021 | 127 204838 13,72 | 2000 | 31,37 | 984,08 | 27,68 | 2,47 | 8
KopeHHOi TpeK 14-15 ATl | 0,0021 | 127 204838 1372 | 30 | 4055 | 16443 | 0,69 | 319 | 8
BeHTUIAMHORHEI | 4515 | Geron | 0,0005 | 18 5832 16,33 | 100 | 123,8 | 1532644 | 1,93 | 6,88 | 8
KBCpuuiar
CKUIIOBOI CTBON 16-17 | Geron | 0,0029 | 19,62 7552,61 157 | 600 | 130,43 | 17011,98 | 60,9 | 6,65 | 12

[TPAKTUYECKOE 3AHATUE 12
PACUYET TEMIIEPATYPBI BO31YXA B BLIPAGOTKAX I'NITYBOKHUX
YI'OJIbHBIX ITAXT

>hi max=195,32alla

llenb 3aHSATHUS — OCBOEHHUE CTyACHTAMU METOJUKH TEIJIOBOIO pacyeTa
TOpPHOM  BBIPAOOTKM TIIYyOOKOW 1IaxThl. TemIoBblE pacdyeThl BBIPAOOTOK
MPUMEHHUTENIBHO K IIyOOKUM IIaXxTaM HEOOXOAMMBI JIJIsi MIPOTHO3a TeMIEpaTyphl
BO3/yXa M pa3pabOTKW MEPONPUSATUN MO HOPMaIM3AlMU TEIUIOBBIX YCIOBHI B
TOPHBIX BBIPA0OTKAX.
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HpI/I IMOATOTOBKE K HNPAKTUICCKOMY 3aHATHUIO CTYACHTBI NOJKHBI U3YUUTH U
3HAaThb MCTOJUKY TCIIJIOBOTO pacycTa H HCO6XOI[I/IMBIC A pacdcTa HCXOOHBIC
HAaHHBIC ITO KOHCIICKTY JIGKHI/Iﬁ N HOPMAaTUBHOMY JOKYMCHTY.

(I)OpMy.JII/IpOBKa 3aJavd 1 HCXOAHBbIC JaHHbIC

Paccuntath OKHJAEMYI0  TEeMIlepaTypy  BO3IyXa B  KOHIIC
BO3/TYXOIO/IAIOIIEH HAKJIOHHOW BBIPAOOTKH MPH CICTYIOIINX UCXOTHBIX JAHHBIX
- B BBIPA0OTKE YCTAaHOBJICHA MACJOCTAHIIMS C MOIIHOCTBHIO JIICKTPOIBUTATEIIS
39,5kBrT;
- YTOJI HaKJIOHA BBIPaOOTKH 6 TpaycoB;
- IIOPOJIBI KPOBJIN — TJIMHUCTHIC CIIAHIIBI;
- IIOPOJIBI TTOYBBI —IIECYAHUCTHIC CIIAHIIBI;
- MOIIIHOCTb YTOJBHOTO Macta — 1,57M;
- MapKIIeHaepcKas OTMETKA yCThsl BhIpaOoTku — H1=1007m;
- MapKIenaepckas OTMETKa KoHIla BeIpadboTku — Hy,=1057wm;
- nuuHa BeIpaboTkH, M; L=600M;
- TUTIOIIAIh TTOTIEPEYHOTO CEYCHHUS BHIPAOOTKH, MZ; S:8,2M2;
- IICPUMETP MOIEPEYHOI0 CECUCHHS BEIPAOOTKH, 3aKPEIVICHHON apOYHON KPEIMblo, M

U =K,S (12.1)

3aeck K — koadpunment popmsel cedeHus,
TUTSE BRIPAOOTKH ¢ apouHoi kpenbio Kh=3,8

U =38y85 =111

- SKBUBAJICHTHBIN pajinyCc BHIPAOOTKH, M;

2S
R =—": 12.2
=5 (12.2)

R, =222 _ 153y
111

- bapomeTpuYecKoe JaBiIeHne Bo3ayxa, 1la;

P =P, + 12H, (12.3)
rae P, — 6apomerpryeckoe naBieHne Ha moBepxHocTy maxThl [1a; P, = 98182I1a;
H - rinyOumHa pacmonoXeHus ITyHKTOB BBIpaOOTKM (Havaja HW KOHIIA) OT

noBepxHocTu M; H;= 1007m; H, = 1057Mm.

P, =98182 + 12 1007 = 110266 I1a
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P, =98182 + 121057 = 110866 Ila

- CKOPOCTH JIBIDKEHUS BO3AyXa B BeIpaboTke V = 2m/c

- TemIo(pU3UYECKHE CBOMCTBA OKPYXXAIOIIUX BBIPAOOTKY TOPHBIX TOPOJ]
OMPENENAIOTCA C YYETOM BEIMYMHBI MEPUMETPOB BBHIPAOOTKH, 3aHHUMAEMBbIX
MOpPOJIaMi M YTOJbHBIM IIJJACTOM U TEIIOYU3NUECKUMU CBONCTBAMHU TOPOJ
KPOBJIY Y MOYBKI U YTJIs B IJIACTE KaK CPEIHEB3BEIICHHBIE IO (hOpMYyJIaM;

- CpEIHEB3BCUICHHBIM KO3()P(QUIMEHT TENIONPOBOAHOCTH MAacCHBa IOPOJ A,
Br/(m - °C)

AU +AU AU
P U +U, +U,

(12.4)

CpenneB3BelIeHHbI  KO3(D(UIMEHT TEMIEPaTypPONPOBOJIHOCTH TOPHOIO
2
MacCCHBA ap, M'/C

~aU +aU +al,

12.5
°" u.u,u, (12.5)

a

rie Agp, Mo Ag, Ay — COOTBETCTBEHHO CPEIHEB3BEILICHHBIM KOI(Q(UIMEHT
TEIJTONPOBOIHOCTH TOPHOTO MACCUBA, OKPYXkAIOIIETO BhIPAOOTKY, MOPOJI KPOBIIH,
MOYBKI M YT B Tuacte, Bt/ (M - °C)

A = Ay = 1,768 Br/(m - °C);
A\, = 0,292 Br/(m - °C);

aepy A Ay, Ay — CPEIHEB3BEINECHHBIA KOX(P(QUIMEHT TeMIEepaTypOIpPOBOJIHOCTH
TOPHOTO MAacCHBA, OKPYXAIOMIETO BBIPAOOTKY, MOPOJ KPOBJIH, MOYBHI U YIJIA B
macte, m7/4 [9]; a, = a, = 0,00293m%/4; a, = 0,00074 M*/4 ;

Uy, Uy, Uy — mepuMeTpsl IOpOA KPOBIIH, OYBBI U YTOJIBHOIO IUIACTa B BEIPAOOTKE,
M; U, = 3,98m; U, = 3,98m; Uy = 3,14m

Torna
A = 0,292-314+1,768-3,98+1,768- 3,98 =1,353m/(M-°C)
v 111
0, - 0,00074-3,14+0,00219131- 3,98+ 0,00293-3,98 —0.002342 /4

OOBeMHBIN pacxo Bo3ayXa B BeIpaboTke Q= 17m%/c.

127



0
EctecTBeHHass Temrieparypa ropHeix mopoa B Havane ty; ("C) BbIpaOOTKH
onpenensercs no popmyJie

t =t, +— (12.6)

. 0.+ —q A0 :
rie t,; — cpeaHeronoBas Temieparypa 3eMHoi mosepxuoctu, C; t,,=8,4 "C[9];
H — riyOuHa pacmoaoeHus: BRIPAOOTKH OT MOBEPXHOCTH MIAXTHI, M;

0. 1 — 0
I'p — TeoTepmuueckas crynens, M/ C; I', = 34,1M/°C [9].

Tornma

t =84+ 37900
“ 341

t =84+ ?ﬂ =39,4°C

Temneparypa Bo3ayxa B Hadase BeIpaboTkH 11=24,1 °C.

OTHOCHUTENBbHYIO BIIQYKHOCTh BO3TyXa MPUHUMAEM COTJIACHO
PEKOMEHIAIUSIM HOPMATHBHOTO JOKyMeHTa [6]:
B HayaJyie BBIpaOOTKHY 1O pe3ysbTatam u3mepeHuit ¢; = 0,75;

PacdeTrHOe Bpems IpoBETPUBAaHMS BEIPAOOTKH MIPUHUMACTCS B COOTBETCTBUU
C IJIAHOM Pa3BUTHUS TOPHBIX pabOT: MPOJAOJDKHTEIBHOCTh IIPOBESTPUBAHMS Hadaja
BBIPAOOTKH T, = 69784, a KoHIIa BEIpaObOTKH T, = 40264.

Torma pacderHoe BpeMs OXJIaXACHUS TOPHBIX TIOPOJ B BEIPAOOTKE
omnpenenuMm 1o Gopmye

T=—"——F L (12.7)

. 6978 + 4026 + 2/6978 - 4026
4

= 5400y

IInoTHOCTE BO3AyXa B BBIPAOOTKE IpU CPEAHEM JABICHUM BO3AyXa
P, = 11058811a 1 0THOCUTENBHOM BIAKHOCTU Qp=1,727

P P
p=0,00348—2 | 10,378 Y (12.8)
273+t P

rae P, — nmaBneHWe HACHIMICHHBIX BOMSHBIX MApOB TPU CpPEHEH TemmepaType
Bo3nyxa, [1a; P,=3170IIa;

128



p = 0,00348

110588 1-0378 3170-0,727
273+ 25 110588

j =1281ke/ m®

TerutoBbIEICHNST B TTyHKTE Pa3MEIMICHUS MACIOCTAaHIIUU TMPU MOIIHOCTH
anexktpoasuratens N,=39,5kBt, KIIJ aBuratens nm=0,55 omnpememum mo

dbopmyie

QMC = 1000 ’ NM ’ R.Mc (1_ TI()erlm )’ (129)

rie Ky — Kodpduuuent 3arpy3ku OJHOBPEMEHHO pabOTaromIUX
ANEKTPOABUTATENEH MACIOCTAHIIMM BO BPEMEHHU; TaK KaK MACJIOCTaHIIUS padoTaeT
HETMPEPBIBHO U JJIUTEIBHO, 00CITYKHBasi MEXKpeETb JiaBbl, TO K, =1

Torma

Que = 1000 - 39,5 - 1 (1-0,9 - 0,55) = 19948 Bt

KoapduuueHnT TemiooTnayn OT NOBEPXHOCTH BBIPAOOTKH K BO3AYXY
o (Br/m? °C) npu cxopoctu Bo3ayxa V = 2m/c, MIOTHOCTU BO3AyXa po, = 1,281
K/, nepumeTpe BoipaboTkn U = 11 1M, mom@aan MomepeyHoro CeUeHus S =
8,5M ompenenuM 1o Gopmyire:

a=233¢(pV )O’S(U?j | (12.10)

r7e € — KO3 PUIMCHT IepoX0oBaTOCTH; MpuHUMaeM €=1,5 cormacho [12]

a =2,33-15(1,281- 2)‘%%

0,2
j = 783BmI(n,°C).

8.2 MeTtoauuka u PeE3yJabTaThbl PCIICHUS 3a1a9U

B mporecce TemnoBoro pacuera BbIPAOOTKH CTYACHTHI JOJAKHBI PEIIUTh
CJIETyIOLIUE BOMPOCHI.

1. BoeiOpath 3aBHCUMOCTBH JJISI pacuera TeMIlepaTypbl BO3AyXa B KOHIIE
BBIPaOOTKH.

TemmepaTypa Bo31yXa B KOHIIC HAKIIOHHOW BhIpAOOTKH (IIPH MOCTOSHHOM
pacxojie BO3yxa) MOXKET OBITh OIpe/iesieHa 0 GopMyIie

- z
t,=tB 7B E+A¢pbe' + On + Lsin\P(5T+9.76-10'3) (12.11)
A+Agpb G

p

2. Beruncmuth mapameTpel A, b, B, E, T
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[Tapametp A ompeaenum no Gpopmyie

kUL
G

cp
e K, — ko3 OUIHMEHT HecTanoHapHoro Teriooomena, Br/(m?-°C);
C, — TermnoemkocTs Bo3ayxa, 1005/ x/ (xr - °0).
G — MaccoBbIi pacxo] BO3lyxa B BeIpaboTke 21.777 xr/c.

A

KoaddunreHT HecTalinoHapHOTO TEII000MeEHa ONPeaesIUM 1o popmyie

K = a[l_%‘, f(z)} (12.13)

rae Bi= a;j" - Kputepuii buo

(12.12)

Bi = 7’8133';’53 =8,874; Bi'=Bi+0,375=9,249; Z =B'i,[F, (12.14)
F, =2 (12.15)
R0

E 0.0023-5400

o= g =530 Z =9,249,/5,306 = 21,3

Bennuuny f(Z) ompenenseM mo BeIpaKEHUIO

£(2)= 1,0014 -0,2575

(12.16)
Z +0,3406

1,0011 - 21,305 — 0,2575
f(2)= = 0,973
21,305 + 0,3406

Tornma

K. =7.831- 28" 0973 | = 0.52Bm/(n? * C)
9,249

[TapameTtp b onpenenum 1o BeIpaKEHUIO

1542 - n’
P, - P

cp H

5 (12.17)
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rae N° - Ko3pPUIHMEHT ypaBHEHHE AaMpPOKCHMAIIMU 3aBHCHMOCTH JABJICHUS
HACHIIIEHHUS BOJSHBIX TAPOB B BO3AyXe OT TeMmepaTypsl N'=1/425[9]

1542 -1,425-133,4

©110588-24,2-1334

MaccoBbiii  pacxox Bo3ayxa B BbIpaOoTke G(kr/c) ompeneiawM 1o

BBIPAKEHUIO
G=Q p (12.18); G =17-1,281 = 21,777 xr/c
Torma
B 0251277171 7-11.060050 = 01582

Kommneke E onpenenum no gpopmyie

& 052:111-600

=———386=611
21,777 -1005

Kommieke B paccuntaem o gpopmyie

o {“5(,,1}[%25]

1+ 5bo,

0,1582 ]

1+
5| 1+273:075 [ (-0,045).2,73 _ 0.9882
1+2,73-0,705

Kommnekc T onpenenum no BIPaX)EHUIO

1 _ KUL[(A+Ap)-(1+ 5p, )1~ B)]
G, (4+2A¢5)1-B)

_ [(0,1582-0,045-273)— (1+2,73-0,75)1-0,9882)]

~ 21,777-1005(0,1582 — 2-0,045 - 2,73)1- 0,9882)

(12.19)

(12.20)

(12.21)

=0,0935
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Torna TeMIiepaTypa BO3TyXa B KOHIIE BEIPAOOTKH
Oyner

1-0,9882 .
0,1582 —-0,045-2,73

t, = 24,1-0,9882 +

19948

. 611-0,045-2,73-807 + ———
[ 21,777-1005

+600-0,1045(0,0293-0,0935 + 0,00976)} =261°C
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