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OBIIME METOAMYECKUE YKA3AHWA
K BbIIOJIHEHUIO KOHTPOJIbHOU PABOTDI

CtyneHT BHINOJIHAET | KOHTPOJBHYIO padoTy. TeMoil KOHTpOJIbHOH pabOTHl ABISETCSA
«Pacuer nporieccoB ropeHus u B3pbIBay.

BBINoONHEHNIO KOHTPOJBHON paboThl AOIKHO MPEIIeCTBOBATh TILATENBHOE H3YyUEHHUE
COOTBETCTBYIOILETO pasjeiia Kypca.

[Ipu ee BBIOJHEHUU CTYIEHT NOJDKEH CHavyajla MUCbMEHHO OTBETHTh HAa KOHTPOJIbHBIE
BOIIPOCHI, a4 34aTCM PCHIMTL COOTBCTCTBYIOIIUC 3aa9N (KOHTpOJIBHI)IG BOIIPOCHI U YCJIOBHS 3a1a4
JOJDKHBL OBITh MEepEenHCcaHbl B MOSCHUTEIBHYIO 3aMCKY). 3alaHie COCTOMT U3 2 BOIPOCOB U 4
3ajau.

CryneHT BbIOHMpaeT KOHTPOJIbHBIE BOMPOCHI 10 TaOIUIle BAPHUAHTOB — COOTBETCTBEHHO
nocJie el nudpe cBoero yuednoro mudpa.

OTBeTbl Ha KOHTPOJBHBIE BONPOCH! JOJDKHBI OBITH YETKUMH M HCUEpNbIBAOIUMU. VX
HEO0XO0/IMMO CONPOBOKIATh (PopMysiamu, rpapukamMu, cxeMmamu.

Ilpu pemeHuu 3amad CTYJEHT YyKa3blBaeT, MO Kakoi ¢opMmyle M B KAKUX €IUHHLIAX
HU3MCPCHUA ONPCACIAIOTCA BCIWYMUHBI, OTKyAa B3AThI IIPCJACTABJICHHLIC B (1)OpMy.Hy 3HA4YCHU
(ecau OHM He coepKaTcs B YCIOBUAX 3aJauH).

[Tpu ucnonbs3oBaHUM TAbJIHUIL, JUArpaMM, IMIUPUUECKUX (GOPMYII U JAPYTUX CIPABOYHBIX
MaTepHasoB HAJ0 CHENaTh CChUIKY Ha JIUTEPAaTypPHBIH HCTOUHUK.

B IlpuiiokeHnu K 3a/1aHUI0 MIPUBE/ICHBI CIIPABOYHBIE TaOIMIIbI.

BbluncieHuss BceX BENMYHMH PEKOMEHIYeTCsl IMPOBOAUTh B PAa3BEpPHYTOM BHIE C
coOII0/IcHMeM €/IMHOM cucTembl eauHull. Eciu 1mojcrasisemMas B (GopMylly BeEIUYMHA
onpenensercs Mo Kakod 100 pacyeTHOM 3aBUCUMOCTH, 3TO IPOMEKYTOUHOE BBIYMCIEHHE
HOI[pO6HO sanuceiBaeTcs. O003HaueHUS BEJIIMYUH U TCPMHUHOJIOTUSL B MMOSICHUTCIRHOH 3aITNCKE
JOJKHBI COOTBETCTBOBATH MPUHATBHIM B Y4EOHUKAX.

[Tpy mOArOTOBKE K IK3aMEHAM CTYICHTY PEKOMEHAYETCS POopadoTaTh BCE KOHTPOJILHEIC
BOINIPOCHI U 33Ja4y, IPUBEJCHHBIE B 3aJaHUIX.



3AJAHHUE HA KOHTPOJIBHYIO PABOTY

Tabnuia BapuaHToB

[Tocaieansis udpa yuebHoro mudpa

1 2 3 4 5 6 7 8 9

Howmepa 10 9 8 7 6 5 4 3 2 1
KOHTPOJBHBIX 11 12 13 14 15 16 17 18 19 20
BOIIPOCOB

KoHTpoabHbIe BOPOCHI:

1. Yrto Takoe ropeHue? KakoBbl BasKHEHIIIHE MPOIECCH] TTPU TOPEHUU ?

2. Ilepeuunciure OCHOBHBIEC BU/IbI FOPEHUS U JIANTE UX XapaKTEPUCTHUKY.

3. OxapakTepu3yiTe KpUTHYECKHE YCIOBHS BOSHUKHOBEHUS U PACIPOCTPAHEHUS TUIAMEHHU.

4. Kak [OpoUCXOJUT 3aKUT'aHME TOPIOYMX Tra3oBbiXx cmece? Kak mpoucxoaur
caMOBOCIIaMEHEHHE?

5. Pacripoctpanenue 1uiamMeHu 110 ra3oBoil cmecH. CkopocTh ropeHusi. DaxTopsl,
BIIMAOIINE HA CKOPOCTh TOPEHUSL.

6. T'openue TBepABIX BEUICCTB. [ OpeHHE MBLICH.

7. Pacxon Bo3ayxa npu ropeHud. CTeXuoMeTpuIecKasi CMECh.

8. Kax npousBouTcs pacyer cocTaBa 1po{yKTOB ropeHusi?

9. Kaxk mpousBoauTcs pacder aguadaTuieckoil TeMneparypbl ropeHus?

10. [Toxazarenu 110XapooIaCHOCTH BELIECTB U MaTEpHAJIOB.

11. Yro takoe B3pbIB? Ha3oBuUTE ero CcylecTBEHHbIE MPU3HAKH.

12. Cocras B3peIBUaThIX BeniecTs. Kuciopoanslii OanaHc.

13. Kak nmpou3BoauTcs pacuer TemIoThl B3pbiBa?

14. Kax nmpousBoauTcst pacuer coctaBa mpoIyKTOB B3pbIBa?

15. duznyeckas 4 XMMHUYECKasi CTOMKOCTh B3PBIBUATHIX BEeLIECTB. UyBCTBUTENBHOCTD
B3pBIBYATHIX BEUIECTB K yJIapy, TPEHUIO, HATPEBY.

16. OCHOBBI TEOPUH I€TOHAIIUU B3PHIBYATHIX BELIECTB.

17. V¥ 1apHble BOJIHBI U IIOpakarollee JIeHCTBHE B3pPhIBA B PA3JIMUHbBIX CPE/Iax.

18. Ilepenaua netoHauuu. HanpaBneHHoe AeiicTBUe B3phHIBA.

19. [Tepeunciure OCHOBHBIE B3pbIBUATHIC BEIIECTBA U JaiiTe UM XapaKTEpPUCTHUKY.

20. [lepeuncnute OCHOBHBIE WHUIIMHPYIOIIME BEIIeCTBA U CpPEACTBA B3pPHIBAHUS U

JITAHTE UM XapaKTEPUCTHKY.

3amaual
Paccuutath cocTaB MpPOAYKTOB TOpPEeHMs, a TakKe HallTM aguabaTUyecKylo TeMIepaTypy
TOPECHUST METAaHO-BO3/YIIHONH CMECH, COJICpXaniecii OO0BEMHYIO JIOII0 METaHa, PaBHYIO ICH4 .
CranmaptHas Teruiota cropadus Merana H = 887.7 x/»x/Moab. icxonHble TaHHBIE PUBEACHBI
B Tabyme 1.

Tabmnuua 1

[Mocnennsis mudpa yuedbuoro mudpa
Bemrata 1 2 3 4 5 6 7 8 9 [ 0
TCH4 0.055 | 0.08 006 10.075 [ 0.09]0.07]005] 004 1| 0.02(0.03

Ykazanua x pewienuio 3a0auu 1
AnunabaTryeckoll Ha3bIBaeTCs TEMIIEpATypa MOJHOTO CrOpPaHMs BEIIECTBa MPU OTCYTCTBUU
MOTEPh TEILIa B OKPYKAIOMIYIO cpejy. AjmadaTudeckas TeMIeparypa TOPSHHs t ax MOKET OBITh
HalJieHa 1o 3aKoHy l'ecca U3 ypaBHEHHS
Zrncxincx +I'CH4H:ZI'np0;[inp0ﬂ, (1)
II€ Tucx U luex — OOBEMHBIE JOTU M MOJISIPHBIE SHTANBIIUU UCXOJHBIX BEIIECTB; T npox M 1mpox —




00BEMHBIE JIOJIM U MOJISIPHBIE SHTAJIBIIMK IIPOAYKTOB ropenusi, H — cranjaprnas Teriora
peaknuu. TemnepaTypa roOpeHHs 34eCh IPUCYTCTBYET B HESIBHOM BHUJIE, TAK KaK OT €€ 3HAUEeHUS
3aBUCST SHTAJIBIIMM 1IPO/{YKTOB PEAKIUH.

i TOro, yToOBI BOCMONB30BaThCA ITUM YpaBHEHHEM, HEOOXOAMMO 3HATh COCTaB
IIPOYKTOB CIOpaHusl 33/IaHHON METaHO-BO3/IyIITHON CMECH.

YpaBHEHHE Npoliecca CropaHusi MeTaHa UMeeT BUA:

CHi+202+2 5 N2 =CO2 + 2H20 +2 B N>

O1neHNM cOCTaB MPOAYKTOB TopeHus. M3 ypaBHeHUs clemyer,uTo U3 | Moyt MeTaHa oOpasyeTcs
1 mose CO2 u 2 mons H2O, mosTomMy npoyKThl cropanusi OyAyT COJIEPKaTh OOBEMHBIC 0N
rcoo = rcu4 U rm0 = 2 rcu4 . Ha ropenme 1 Mons MmetaHa pacxoayercs 2 mons O
CrnenoBarebHO, BO3JYX B HCXOJHON CMECH COJCPXKUTCS B MU30BITKE, U B MPOJYKTaX TOPCHUS
OyZeT NpUCYTCTBOBATH HEMPOPEArHPOBABIIUI KUCIOPO/I.

A30T, COJCpXaIlMiics B BO3JyXe, HE YYacTBYEeT B TMPOIECCE CTOPaHUs U SBISCTCS
TTACCHBHBIM 0aJlIacTOM.

KonruecTBO HempopearupoBaBIero KUCIOPOJa U a30Ta B MPOAYKTAX CrOpaHUS HANJIEM,
VUHTBIBas COCTaB UCXOJHOW CMeECH, colepiaBiliell 0OBeMHYIO IO METaHa, paBHYIO ICH4 U
00BEMHYIO JIOTIO BO3/yXa, PABHYIO Tsosn = | - rcH4 , IPH DTOM B DTOM BO3JYXE COJCPKAIOCH
kucnopoaa ro2= 0.21 rsosn = 0.21(1- rcua) u azota tN2 = 0.79 teosz = 0.79 (1- rcna).

Kak crienyer u3 peaknuu ropeHus, Ha TOPSHUE METaHa HYXKHO B 2 pa3a 0OJIbIIe KUCIOPO/Ia,
MOATOMY U3 UMEIOILETOCs B Havaje KUCIOpoAa Ha ropeHHe OyIeT M3pacXoJOBaHO 2 rcH4 MOJI.
CrnenoBarebHO, KOJIMYSCTBO HEMPOPSATHPOBABIICIO KHUCIOPOa B MPOJAYKTaX TOpeHHS OyJjIeT
paBHO T02=r102 — 2 rcH4= 0.21(1- rcrs) — 2 reua = 0.21 —2.21 rcna .

TakuM 00pazoM, MPOTYKTHI TOPCHUST METAHO-BO3AYITHOW CMECH OYAYT MUMETh CJICAYIOIINH
COCTaB:

TCO2 = I'CH4

ra20 = 2 IcH4 ;

T02=0.21-2.21rcm ;
2 =0.79 (1- rcua) .
[Mpu cocraBnenuu ypaBHeHusi (1) Oyaem y4uThIBaTH, YTO MPH HOPMAIBHBIX TEMIICpaTypax
UCXOMHBIX BEIIECTB BEIWYMHON WX OJHTANBIIUNA MOXXHO NPEHEOpeYh IO CPaBHEHHIO C
OCTabHBIMU CIIATAEMBIMH, U TOT/Ia YPABHCHUE TIPUMET BU/;
rciaH= rcozicor + rmoimo+r ozio+rnin (2)

[TockonbKy TemmepaTypa MPOAYKTOB PEAKIMH MPUCYTCTBYET B MPABOM YaCTH B HESABHOM BUJE,
IIPY PEIICHNH 3TOTO YPaBHEHHS MIPUMEHAEM rpadUIecKuii METO.
st aToro 3agaem HECKONbKO 3HaueHuit temneparypsl t °C ( nanpumep: 1200, 1400, 1600, 1800,
2000 ), moACYNTHIBAEM COOTBETCTBYIOIINE 3HAUEHHUS MPABOW YacTH ypaBHEHUS (2), MOIB3YICH
3HAYCHUSMHU MOJIAPHOW SHTANBNHMKM Tra30B u3 Tabmunel [lpuwnoxenuss u CcTpouM Tpaduk
3aBUCHUMOCTH ). T'mpox 1 mpox OT t (cM. Puc.1 ). Jlanee mo 3HaueHuUo JIeBON 4acTH ypaBHEHUs (2)
rcn4a H  HaxoauMm COOTBETCTBYIOIIEE 3HAYCHHE aauabaTUYecKOW TeMIeparypel mpolecca
TOpeHUS 1t an.

3agava 2
Paccunrtath coctaB B3pbIBUaTO cMecH (OEH30J1 + aMMHAYHas CeIUTPa) 3aAaHHOTO

KUCIOpOHOTO Oananca sl HICXOIHBIX JaHHBIX, IPUBEICHHBIX B Tabnume 2, onpeienuTs CoOCTaB
MPOAYKTOB B3phIBA U TEILIOTY B3PHIBA.

Tabmuna 2
[Tocneanss uudpa yuebHoro mudpa
I 2 3 4 5 6 7 8 9 0
Kucnopoanbrit +5 -5 + 10 -10 +7 -7 -3 +3 -8 | +8
OasaHc




Ykazanusa k pewenuro 3a0auu 2

B3pbiBuaTast cMech 3aj1aHa YKa3aHUEM KOMIIOHEHTOB M BEJIMYHUHOM KHCIOpO/1-HOTO OallaHca.
Kucnoponusiii 6ananc b onpeznensercs kak HEIOCTaTOK (CYMTAETCA CO 3HAKOM MUHYC) WIH
U30BITOK (CUMTAETCS CO 3HAKOM ILIIOC) B IpaMMax KUCIIO-Pojia, HEOOXOAMMOro JUIl OKUCIICHHUS
WM OCTAIOIIMICA HEUCIOIBb30BAaHHBIM NpH okucienud 100 r B3pwiBUaToro Bemecta. Ecmou
KHCJIOPO/IHBIN OalaHe HYJIEBOM, TO CMECh HCXO/IHBIX BEIIECTB HA3hIBAIOT CTEXHOMETPUYECKOM.

C 1enblo YIpoLIeHUs pelleHus NpeacTaBuM, 4To Haile BB cocTouT kak Obl U3 IByX 4acTeii:
CMECH 33/IaHHBIX KOMIIOHEHTOB HYJIEBOI'O KUCIIOPOJHOIO OajlaHca M J100aBOYHOI0 KOJIMUYECTBA
OJIHOTO X KOMIIOHEHTOB (TOPIOYETO WIIH OKUCIUTENS) Il oOecneueHus] Hy KHOTO
KuciopojiHoro Oananca. Eciii 3areM K TakoMy pacueTHOMY KOJIMUECTBY OJIHOTO U3
KOMIIOHEHTOB 100aBUTh CTEXMOMETPUUECKYIO CMECH, ToBeAs ob1ryto Maccy A0 100 r, To 310 u
Oyner BB ¢ 3aiannbv kuciopoasiM Oanancom. [IpoBeneM HeoOX0AMMBIC BBIYUCICHUS.

AMMMaYHas CENUTPa, Pa3narasich, BbIASISIET KUCIOPOA:

NH4aNO3; — 2 H20+N2+0.5 02 (3)

MomnsipHas macca cenutpsl 80, cienoBaTenbHO, 80 I CEMUTPBI BBLAENAET MIPH pa3IokKEeHUH 16 T
KHCJIOpO/I1a.

Ha oxucnenue Monekynbl 6eH301a (€ro MoNeKyIspHbIii Bec 78) Tpebyercs 15 aToMoB
KHCJIOPO/1a B COOTBETCTBUM C PEAKIUEH:

CéHe + 7.5 02 — 6 CO2 +3 H20 (4)

Takum oOpazom, peakius Mex, 1y OEH30JI0M 1 aMMHAYHOM CENUTPOU B CMECH HYJIEBOTO

KHUCTIOpOJIHOTO OanaHca 3anuieTcs B BUAeE
CeHe+ 15 NH4aNO3 — 6 CO2+ 15 N2 + 33 H20 (5)
Toraa, O4eBHIHO, COOTHOLIEHHE HCXOAHBIX KOMIIOHEHTOB B CMECH COCTABJISIET:
M 6ensoma : M CeJIUTPBL — 78 : (15 ’ 80) =78:1200=1:15.38

Beruucnum conep:kanue KOMIIOHEHTOB B M rpaMM Takoi cMecH:

lyacTts 6enzona + 15.38 wacteit cenutpel =M (6)
OTKyJa COOCpKaHHuEC OeH30J1a COCTABIISCT
Meéensona=M / 16.38 T, (7)
a CCIIUTPEBI, COOTBECTCTBCHHO,
M CeIIUTPHL — 15.38 - Méemsona T. (8)

1). Ecniu xuciaopoasplit 6ananc b momokuTenbHbBIN (T.€. KUCIOpoa B U30BITKE), TO HYXKHO
B3SITh CHAYAJIA KOJIMYCCTBO OKUCIHUTEIIS (CEIUTPBI) B COOTBETCTBUH C IPOIIOPLIUECH 110
ypaBHeHHIO (3):

M *cem/n‘pm :Bb=80:16=5: 1, OTKYyHda M *CeJ'II/ITpI)I =5br.
Jo6aBus K 5ToMy KonudecTBY M =100 - M “cemmpu= 100 — 55 cTeXMOMETpH-UeCKOl cMecH,
nonyunM BB 3agannoro cocrasa. J{ns Toro, 9To0bI HAMTH KOIMYECTBO HYKHBIX KOMIIOHCHTOB B
M rpaMM CTEXHOMETPUYECKON CMECH, HCTIOIB3yeM pacueTHbIe hopmyisl (7) u (8). Takum
o0pa3oM, OKOHYATEIBHBIN cocTaB BB ¢ 3a1aHHBIM KHCIIOPOAHBIM G6anaHcoM OyIeT TaKOW:
Méemsona=M / 16.38 = (100 - 5-B) / 16.38 rpamm,
M CeTUTPEL — 15.38-Méemomra + M *cenHTpm = 1538(100 - SB) /16.38+ 5b rpamMmm.
Jlerko npoBeputs, 4To B cymme nonyuutcs 100 r BB.

2). Ecm kucnopoanslil 6ananc b orpunarensHblii (T.€. KUCIOpoaa HE XBaTaeT, a beHnsoa B
H30BITKE), TO HYKHO B3Th CHauaja KOJIMYECTBO HU3JIMITHETO roprouero (0eH3oa) B
COOTBETCTBHUHU C [IPONIOPLUEH 110 YPaBHEHHUIO (4):

M *6eH30na :b=78:240=1": 308, OTKyJa M *6eH30na =b/3.08=0.325'bT.
Jlo6aBus k 3ToMy KommgecTBY M = 100 - M “semsona = 100 —0.325-5 rpamm
CTEXHUOMeTpUUecKor cMecH, moryuuM BB 3amanHoro cocrasa. J{iis Toro, 4To0sl HAalTH
KOJIMYECTBO HY>HBIX KOMIIOHEHTOB B M IrpaMM CTEXHMOMETPHUUIECKON CMECH, UCIIOJIB3YyEeM
pacuetHsie hopmyisl (7) u (8). Takum 06pa3omM, okoHUaTENbHBIN cocTaB BB ¢ 3amanHbM
KHCJIOPOAHLIM OastlaHcoM OyaeT Takoi:

Meensora=M / 16.38 + M “6emora = (100 — 0.325-B) / 16.38 + 0.325-5 rpamm,



M cemurpur= 15.38-M/ 16.38=15.38:(100 — 0.325-b) / 16.38 rpamm.
Jlerko npoBepuTts, uto B cymme nonyuurcs 100 r BB.
[TpuroToBUTH 110,I00HBIE CMECH BECHMA IIPOCTO: HY)KHOE KOJIMYECTBO aMMHUAYHOMN CEJIUTPHI HA/10
CMeILAaTh ¢ HYKHBIM KOJHYECTBOM OeH3011a.

Jaiiee ciie/tyeT cOCTaBUTh XMMHUECKYIO PEAKIUIO OKHCIIEHUSI OEH30J1a CETUTPOI B
COOTBETCTBUH CO CBOUM COCTAaBOM UCXOJHBIX KOMIIOHEHTOB, [IPH 3TOM B NPaBOU 4acTH OyJeT
IIPUCYTCTBOBATH JIMOO JIMITHUM KUCIIopoA ( Korja OanaHc b 110n0KUTENbHBI), JIN00 JTUIIHUN
yraepon (korza b orpunatensHsiit). Peakius coctapiserca ucxons u3 dananca
[IPUCYTCTBYIOIIMX B HEM XUMHYECKHX 3JIeMeHTOB. [lociie 3TOro Mo’KHO HalTH TEIUIOTY B3pbIBa
Q no 3akoHy ['ecca, BBIUMTAs U3 TEIUIOTHI 0OPa30BaHUs MPOAYKTOB B3PbIBA (XMMHUYECKUX
COEJIMHEHMIT) TEIIOTHI 00pa30BaHUS UCXO/IHBIX KOMIIOHEHTOB. 10 clipaBOYHUKY, TEIUIOTHI
00pa30BaHUs XUMHUECKUX COEUHEHUH cOCTaBIAIOT: 11 | Mond 6eHsona - 34.78 x/lx/mMonb,
JUIs aMMUaqHOU cenuTphl + 366.2 xJx/monb, st CO2 + 396 xx/mous, s H2O +242.18
k/lx/mons. [lonydyeHHoe 3HadueHue Q creayeT nepecyuraTh B pacueTe Ha 1 xr BB.

3anaya 3
Paccuuratk ckopocTh jieroHaniuu D u naBienue P Ha dpoHTe JeTOHA-IIMOHHON BOJIHBI
11 B3pBIBYATBIX T'a30BBIX CMeCeH 3a1aHHOTrO cocTaBa (cM. Tabmuiy 3).

Tabsuna 3
[ocnennss nudpa yuedbHoro mudpa
I 2 3 4 5 6 7 8 9 0
I'oprouee H» CsHg H> |CsHs| H: [CsHs| H2 [CsHs | H2 | CsHs
Oxuciourens | Boznyx [ Oz |[Bozmyx | Oz [Bosmyx | O2 02 02 02 02
KucnopoHbiii +5 -5 0 0 -5 +5 0 +3 -3 -3
OanaHc

Ykazanusa k peuwrenuro 3a0auu 3
Hcrionp3yst 3aK0HBI COXPAHEHUS MACChI, KOJIMYECTBA ABMXKCHUS, DHCPTHH, a TAKKE
ypaBHEHHE COCTOSHUS U YpaBHEHHe, onpeerstollee TOUKy kacaHus aauadar ['toronuno u
[Tyaccona, MOXHO MOJMYYHUTHh BBIPAXKCHUS IS pacyeTa MapaMeTpoB ACTOHALIMH Ta30BBIX CMECCH
P YCIIOBUH, YTO U3BECTHBI HAYAIBHBIE TAPAMETPhI TA30BOM CMECH H TEIJIOTA B3PHIBA.
CKOpOCTh ACTOHALIVH:
D= 2(k*-1)q w/c, (9)
re q - yaenbHas TerioTa B3pbiBa ([x/kr), k — mokaszarens agqnadarel.
JaBnenre Ha GPOHTE YIAPHOU BOJIHBI:
P=2poD?/(k+1) Ma, (10)
rIe po - IUIOTHOCTh MCXOJHOM ra3oBOM CMeECH, KO/M°.
Benuunny k MoxHO IpHUHATE paBHOM 1.28, BEIMYNHY IUIOTHOCTH CIEAYET OMPEACIUTh
IO COCTaBY ra30BOM CMECH, MOJIb3YsICh YPABHEHHEM COCTOSIHUA [IPU HOPMAJIBHBIX YCIOBHSIX.
Tennora B3pbIBa HAXOAUTCH 110 3aKOHY ['ecca, uCXoas uX ypaBHEHHUs] XUMHUYECKOU
peaxkiuy B3phIBa, IPU TOM U3BECTHO, UTO TEIJIOTHI 00pa30BaHUs BELIECTB COCTABIISIIOT: AJIS
nponana (C3Hs) 109.4 k/Ix/mons , yrnekucnoro raza (CO2) 396 k/[x/Moib, BOASHOTO TIapa
242 xJI>x/MONb.

3amaua 4
Onpenenuts mapameTpbl YIapHOH BOJIHBEI B BOJAC (IaBicHHE HA (POHTE yOapHOH BOJHEI P,
yAeNbHBIA UMIYJbC I, IIOTHOCTH MoTOKa »Hepruu E ) Ha paccrossHuu R OT Touku B3phIBa
3apsima Tpotmia maccoil G. HaiiTu Taxke pagumyc 30HBI B3pBIBA, OIACHOW [UIA PBIO, €CIH
MHUHHUMAQJIBHOE TOpakalolllee naplieHHe Ha (poHTe BOMHBI cocTaBiaseT 10 OGap. HMcxoansie
JaHHble npuBeacHbl B Tabmuie 3.




Tabmura 4

[Tocnennss nudpa yuedbHoro mudpa
Bemrainaa I 2 3 4 5 6 7 8 9 0
R, m 8 15 10 | 20 19 25 14 | 15|35 30
G, kT 1 2 3 10 8 10 3 4 7 6

Ykazanusa k pewenuro 3a0auu 4

[Tpy 10/1BO/THOM B3pHIBE B MOMEHT BBIXOJ1A JICTOHAIMOHHON BOJHBI Ha TOBEPXHOCTH
3apsida B BOJE HAYMHAET PACTIPOCTPaHATHCS yIapHas BoJdHa. Benes 3a Heil ABUXKeTCs IpaHuLa
pazjena ( MpOoAYKTHI ICTOHAITUY - BOJIA ), U B BOJIC 00pazyeTcs MOJI0CTh ¢ Ta3000pa3HBIMU
MPOAYKTaAMH JETOHAIUH.

[Tpu neronanuu 3apsiaa U3 IPECCOBAHHOTO TPOTHIIA JIABJICHUE HA (POHTE yIAPHOM
BOJIHBI B MIPUJIETAIOLIEM clloe BObl focTuraeT 130 Thic. 6ap, IUIOTHOCTH BOABI Bo3pacTaeT B 1.7
pasa, a HavaJIbHasi CKOPOCTH MepeMerieHus GppouTa ynapHoit Bosnsl cocrapisger 5500 m/c. [pu
TaKUX JaBIEHUAX CKUMAEMOCTh BOABI MPUBOAUT K CUJILHOM JUCCUMALIMU YHEPTUH B YAApHOI
BOJIHE B OiimHEH 30He B3pbiBa. Ha paccrosnuu 10 pajuycoB 3apsijia B pe3yJibTaTe 1oTeph Ha
cKaTHe U pa30rpeB BOJBI YHEPTHS YIapHOUN BOTHBI cHUXkaeTcs 10 32% u T.4. [lapametpsl
yaapHoU BoHBI Ha paccTossausIX oT 10 10 900 paaumycos 3apsjia y100HO OIEHUBATH 11O
IMIOUPUYECKUM 3aBUCUMOCTSIM, NpeanioxkeHHbIM P. Koymowm.
Benmunna naBienust Ha GPOHTE yIapHOH BOIHBI ONPEICISCTCS B COOTBETCTBUH C (POPMYIIONL:

%/E 1.13

P= 522 2| 6a 11
2 p (11)

Y AenbHBIA UMITYJIBC CKATHS [TOACUUTHIBAETCA MO QopMyIIe:

2/3
I= 9114%,HC/M2,

a INIOTHOCTH ITOTOKA DHEPrUH Ha paccTossHUU R o dopmye:
2.1
NG
E=100G| — | , Joc/ M*
R

Paamyc 30Hb1 mopaxkenust 1i1st pei6 onpezaensercs u3 Boipaxenus (11) mpu P = 10 6ap.

Ecau B 3agaue gano apyroe BB, To X071 pelnieHus He MeHAETCs, TOJBKO BMECTO MAacChl
3apsiia MOACTABISCTCS €r0 TPOTUIIOBBIN SKBUBAJICHT, PaBHBIN

3

G
1000

, rae Es— sHeprus B3saroro BB (kxan/kr).



[Ipunoxenune

.40
Cpennue o0beMHbBIE TEIUIOEMKOCTH ra3oB Ipu P=const B uHTepBane temmneparyp 0+t" C,

Jox/(M°K).

t,°C CO2 N2 O2 H20 Boznyx

0 1,600 1,299 1,306 1,494 1,297
100 1,700 1,300 1,318 1,505 1,300
200 1,737 1,304 1,335 1,522 1,307
300 1,863 1,311 1,356 1,542 1,317
400 1,930 1,321 1,387 1,565 1,329
500 1,989 1,332 1,398 1,590 1,343
600 2,041 1,345 1,417 1,615 1,456
700 2,088 1,359 1,434 1,641 1,371
800 2,131 1,372 1,450 1,668 1,384
900 2,169 1,385 1,465 1,696 1,398
1000 2,204 1,397 1,478 1,723 1,410
1100 2,235 1,409 1,489 1,750 1,421
1200 2,264 1,420 1,501 1,777 1,433
1300 2,290 1,431 1,511 1,803 1,443
1400 2,314 1,441 1,520 1,828 1,453
1500 2,335 1,450 1,529 1,853 1,462
1600 2,356 1,459 1,538 1,876 1,471
1700 2,374 1,467 1,546 1,900 1,479
1800 2,392 1,475 1,554 1,921 1,487
1900 2,407 1,482 1,562 1,942 1,494
2000 2,422 1,489 1,569 1,963 1,501




MouisipHasi 3HTaNIBIMS ra30B [Py aTMOchepHOM JaBieHuH, K/ x/Moib

t, °C CO2 N2 ) H>O BO3/IYX CO H» CH4
0 0 0 0 0 0 0 0 0
100 3.81 2.90 2.95 3.37 2.91 2.92 2.89 3.68
200 8.01 5.82 5.98 6.82 5.86 5.86 5.81 7.88
300 12.52 8.78 9.11 10.36 8.85 8.85 8.73 12.67
400 17.29 11.79 12.34 14.03 11.90 11.90 11.67 18.06
500 22.27 14.87 15.66 17.80 15.04 15.04 14.62 23.97
600 27.43 18.01 19.04 21.70 18.23 18.24 17.58 30.39
700 39.46 21.22 22.49 25.73 21.49 21.51 20.57 37.27
800 38.19 24.50 25.98 29.89 24.80 24.84 23.60 44.69
900 43.73 27.81 29.52 34.19 28.18 28.22 26.66 52.47
1000 49.36 31.17 33.10 38.59 31.58 31.64 29.77 60.46
1100 55.07 34.58 36.69 43.12 35.02 35.11 32.92 68.65
1200 60.85 38.02 40.33 47.76 38.51 38.60 36.10 76.95
1300 66.68 41.50 43.99 52.50 42.03 42.12 39.34 -
1400 72.55 45.00 47.67 57.33 45.54 45.68 42.62 -
1500 78.47 48.52 51.39 62.25 49.12 49.25 45.94 -
1600 84.42 52.07 55.11 67.24 52.71 52.85 49.29 -
1700 90.41 55.64 58.88 72.34 56.31 56.45 52.68 -
1800 96.43 59.22 62.66 77.47 59.94 60.08 56.11 -
1900 102.46 62.81 66.47 82.66 63.58 63.72 57.55 -
2000 108.51 66.42 70.30 87.93 67.24 67.37 63.06 -
2100 114.58 70.05 74.13 93.25 70.90 71.04 66.73 -
2200 120.66 73.68 78.01 98.60 74.59 74.71 70.11 -
2300 126.75 77.33 81.90 104.01 78.28 78.39 73.68 -
2400 132.84 80.98 85.82 109.48 82.00 82.09 77.27 -
2500 138.94 84.64 89.75 114.96 85.70 85.79 80.91 -
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