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Pe3yanaTb| M3M6peHI/Il7I TeXHN4YeCcKoro TonnmBHOIO rasa
MpoTekaHne npoLecca ropeHus

M3amepuTtenbHas TEXHUKA A5t NPaKkTUYeCcKoro MCnonb3oBaHus
Onpegenexne Npon3BoANTENBHOCTY FOPENKN
OneKTpoTEXHMYECKOE NMOACOEANHEHME Ta30BOI FOPEKN

ApmaTypa ana ra3oBoro nogcoegnHeHunA

C nomouwbio AaHHoW OGpowtopbl Mbl coobwaem Bam uHdop-
MaLMIo, COAEpXallyld HauBaXKHeEWLUne 3HaHus, KOTopbiMu Bbl
OOIMKHbI 06nagath Anga obpalleHnst C HaWnMK HanopHbIMK ra3o-

BbIMU ropenkamun.

Ham 6bl xoTenocb YMEHbLUNTL BCe elle BCTpedarollyrcCd BO3-
OEPXaHHOCTb B OTHOLLWEHNN HaMOPHbIX ra3oBbIX ropeiok. Moxa-
ﬂythTa, y6e,£|,v|Ter CaMW, HAaCKOJ1bKO HECJ10KHbIM ABITAETCA MOH-
TaX, a TakKXe peryrimpoBka HallMX roperiok. lNoBbILEeHHan 3KO-
HOMWYHOCTb U BHUMATEJIbHOE CEPBUCHOE 06CJ'Iy)KVIBaHVIe ABNA-
I0TCA N3BECTHbIMU NMPU3HakamMmn Haunx nagenun.

MMPLI rmeX

3aBog MO W3rOTOBMEHWMIO XKWOKOTOMIIMBHBIX M Ta30BbIX

ropenok

Crp.
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48

MeTtep OioHxaynT

Hapnsop 3a orHeBbIMW yCTaHOBKaMW SIBMsi-
eTca 3ajadven BepxoBHOW Bnactn depge-
panbHbIX 3emenb. MuHWCTEpCcTBa BHYT-
peHHVX den deneparnbHbIX 3emMenb u3aa-
0T yKasbl O 3aluTe OKpyxalLleh cpeabl
OT BO3QEWNCTBUA 3KOMOrMYECKU BpeaHbIX
BbIOPOCOB M yKkasbl, Kacatowmecs obopy-
[0BaHuUs KoTenbHbIX (ZTA).

Mo TennoTexHuke cyllecTByeT obmnpHas cne-
umnanbHasi nuTepartypa, a Takke UMeKTCsl MHO-
royncrnieHHble npegnucanHna PM n namatku
ARD no atomy npegmeTy, AEWCTBYLOLLME Ha
Tepputopun ®PI". [Ina npaktuka 4acTto GbiBaeT
OOBOJIbHO CITOXHO WCMONb30BaTh NMTepaTypy
Mo COOTBETCTBYHOLLEMY BOMPOCY B CBOEWN exe-
OHeBHOWM pabote. [laHHOe M3noXeHne LOHKHO
obneryntb NOHUMaHWe npoueccoB ropeHuna um
COOOLMTL uMTaTEND HEKOoTopble MpOCThble
B3aUMOCBA3MN.



HomuHanbHas Tennon pon3BOAUTEJIbHOCTb FOpPEesikKn

5. DnekTpoTexHuyeckoe

PesynbTaTbl U3MepeHNUin TEXHUYECKOro TOMIMB-
HOro rasa
MpoTekaHWe npouecca ropeHust

NamepuTenbHass TexHuka AOns
YeCcKOro UCMosIb30BaHUS
OnpegeneHvie NPOU3BOAUTENTBHOCTM FOPESTKM

npakTu-

nogcoegvHeHne  ra-
30BOW roperku
. Apmartypa ans rasoBoro nogcoeavHeHus

3

KoHe4yHO, BCe, YTO CBHA3aHO C TEXHUKOWN
CKWUraHus, CTouT aeHer. 3aTtpaTbl BO3HU-
KalT npu npuobpeTeHnn, Npu BBOAE B
SKCI'IJ'IyaTaLLI/HO, TEXHUYECKOM O6CJ'Iy>KI/IBa-
HUKU, W, HAKOHEL, UMEKT MECTO TekyLine
I'IpOI/I3BOp,CTBeHHbIe I/I3LI,ep)KKI/I.

Hawen uenblo JOMKHO cTaTb co3gaHue
HaOeXHbIX B 3KCMnyaTaumm n 9KOHOMUYHO
paboTalLLmMX YCTaHOBOK: KIMMEHT OXuaaet
nony4nTb YCryry, COpa3MepHyl CBOWUM
3aTpaTam.

DIN 4756 pasgen 5.4.2.

HomunHanbHasa Tennosas Harpyska ropen-
KM gorkHa ObITb cornacoBaHa C Tennore-
HepaTopoM C Yy4eTOM AaBfieHus B TOMOY-
HOW Kamepe W KoadhduumeHTa nonesHoro
nencreus.

Bonpoc o0 TOM, Kak MpakTUK MOXET Bbl-
NofnHWTb 3TO TpeboBaHWe cornacHo BCTY-
NMBLUMM B CUIy MpeanucaHuam no 3Hep-
rocoepexeHuto, OOrmkeH ObITb paccmoT-
peH B pasgene 4.

CornacHo nporpaMmme CceMmuHapa panee

OOMXKHbI ObITb PacCMOTPEHbI crneayoLme

NYHKTbI:

1. Pe3ynbTaTbl U3aMepeHUin TEXHUYECKOrO
TOMNSIMBHOIO rasa

2. lNpoTekaHne npouecca ropeHns

3. NameputenbHasga TEXHMKA ansi
NpPaKTn4eCcKoro ncnosib3oBaHuA

4. OnpegeneHve Mpon3BOANTENBLHOCTM
ropenku

5. OnekTpoTexHu4eckoe nogcoeanHeHne
rasoBoOW ropenku

6. ApmaTypa ons ra3oBoro nogcoeauvHe-
HUS

[ns oueHKkn npouecca ropeHust KparHe

HeOOXOAMMO KOHTPONMPOBaTb €ro MyTem

N3MepPEHNN.

KOHTpOnb 3a ropeHnemM HeBO3MOXHO OCY-

WeCTBUTb C MOMOLLBID OpraHoB 4yBCTB

yernoseka.

Brnpeab nNpov3BOAMTENBHOCTL  FOPEiKu

AOJKHa ObITb BbluMCREeHa ang BblNOJTHe-

Husa npegnucadnin DIN.



1. PesynbTaTtbl UsSMepeHun TEXHNYECKOro TOMSIMBHO-
ro rasa
2. MNMpoTekaHne npouecca ropeHus

3. MiameputenbHas TexHuKka Ons npakTu4eckoro
MCronb3oBaHus
OnpeaeneHve NPoU3BOAUTENBHOCTM FOPENKM

5. OnekTpoTexHn4yeckoe noacoeauHeHNe ra3oBom
ropesnkm
6. Apmatypa Ons ra3oBoro nogcoeanHeHns

Kunorpamn
BOAbI

1 Kunokanopus
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ToT, KTO X04eT onpefenuTb HOMWHAarbHYIO
TennoByl Harpysky kotna cornacHo DIN
4756, npexge [ormkeH pasobpatbcs € pe-
3ynbTatamu U3MepeHUn TEXHUYECKOro Tom-
nueHoro rasa.

KonuuyecTBO Tennorbl =

MpexHee onpeneneHve eavHULbBI Konuvde-
CTBa TennoTbl KUNOKanopum OaeTcs Kak Ko-
NMYecTBO TENNOTbI, KOTOPOE HarpesaeT 1 kr
BOAbl Npu gaeneHmmn B 1013 mbap ¢ 14,5° C
po 15,5° C. CornacHo DIN 1345 eguHuua
KOnn4yecTtBa TennoThbl KakK eanHuLa aHeprmm
yCTaHaBnMBaeTCcs No-HOBOMY. M3-3a HeTOu-
HOCTEN U3MEPEHWUN CETroOHSl YOENbHY Te-
nnoemMKocTb Boabl Gonee He onpedensioTt
Nnpy N3BECTHLIX YCIOBUSIX, @ BbipaXatoT ee
B [DKOYNSIX.

c=4 18522 :755ﬂ

05777} Kow g0
CnegyeTt 3anoMHuUTb, 4TO [PKOynb mnum co-
KpaweHHo [k sBnAeTca TOMbKO nuwb 60-
nee KOpOTKMM 0OO3HA4YeHVeM eguHULbI
aHeprum Hwm (kak cunma x nyTb). Tak Kak
eanHuua cunbl H, aBnasck eanHuuen cuc-
Tembl MKIC, BbIBOOMTCS M3 Macchbl (Kr) u
yckopeHus (m/c?) kak 1 H = 1 kr-m/c , To Anst
eOVHVLbl 3Heprnu, Kak eAuvHUUbl  KOmu-
YecTBa TENnoThl, Nony4YaeTcs:

2
. M

K2 K2
1/ bic=1H- m=1: . m=1 .
c c

CnepoBaTtefnibHO, MOXHO C [AOCTaTOYHOW
Ona TeXHUKU TOYHOCTbIO BbIYUCITUTD!

1 Ox =1 BT-c ~ 0,24 kan = 0,24/1000kkan

1 kOx = 0,24 kkan

1 kBTy = 3,6-10° BT-C = 3,6-10° [ ~

~ 860 kkan

1 kkan = 4186,8 x ~ 4187 x =~ 4,2 kX



10x/c=1Hwm/c-1BT

HopmansHbiil o6bem

0°C+273K 1013mbar

TennoBoK NOTOK UNK Xe BblpaXKeHHoe 4vnc-
JIOM KOSIMYECTBO TEMNOTbl, KOTOPOE B eau-
HULY BpeMeHu, paBHylo 1 4acy, U3 cpefnpl,
oTAawolen Tenno, nepexoauTt B cpeny,
NPUHUMAIOLLYI0 TENno, BbIpaXaeTcs B
[>X/C nnu no OTHOLLEHMIO K TEMMNOBOM MOLLL-
HOCTM B BT nnu Takke B KpaTHbIX eanHunLax
kBT nnn MBT.

CoctaBHas eanHuua [x/c HasbiBaeTcs BT.

Bo3ayx

Bosgyxom HasbiBaeTCcsi CMeCb pasfnyHbIX
rasoB, koTopasi obpasyeT atmocdepy 3em-
nn. OH nmeeT, kak nobasa apyras matepus,
BEC W OKa3biBaeT Ha MOBEPXHOCTb 3emnu
OaBreHve, gaBneHne Bo3gyxa. Ha yposHe
MOpsi OHO paBHsAeTcsa 1013 moap.

Mo mpuymHe uenecoobpas3HOCTM AaBrneHve
BO3Qyxa YykasbiBaeTca B munnubapax
(mbap). 1 6ap=1000 mbap. o cux nop
OaBrieHne Bo3dyXxa W3Mepsniocb B MWUU-
MeTpax pPTyTHoro cronb6a (Mm. pT. CT. unm
MM Hg). 750 mm pT.cT. = 750 Topp = 1 Bap
= 1000 mbap.

Vn = HopmanbHbIli 06beM

EovHuuen obbema rasa sasnserca kyouye-
ckun metp. O6bem onpegeneHHoro Komnu-
YyecTBa rasa 3aBUCUT OT COOTBETCTBYIOLLNX
napameTpoB cocTosHusA. Wmn asnswTca
TemnepaTtypa u gaesneHue rasa. Hopmans-
HOe COCTOsiHMe rasa XapakTtepusyeTtcs na-
pameTpamMu cocTosiHuA TemnepaTtypbl 0° C
n abconoTHbIM pgaeneHnem B 1013,25
mbap = 760 Topp.



EAuHUULI U3IMEepeHUs TeMnepaTypsl

7~

0°C 73K

1°CA1K
-2713°C1 0K 1

EovHuLa uamepeHus aaBneHus

1N/cm*100 mbar - 0,1 bar
(IN/m? - 1 Pa)

Hu = TennoTa cropaHus [kBTu/kr, KBTu/M’|

EQMHULUBLI U3MepeHns Temnepartypbl
Temnepatypa no wkane Lenscusa. O6o-
3HavaeTca B °C. Touka 3amepsaHus BOAbI
0° C. Touka kuneHus sogbl 100° C. Tem-
nepaTypa Bbllle TOYKM 3aMep3aHus umeet
3HaK (+). TemnepaTypa HUWXe TOYKU 3amep-
3aHUS UMeeT 3HaKk (-).

Temnepatypa no wkane KenbBuHa wWnu
TepMoaMHaMuyeckass TemnepaTypa, 0060-
3HauyeHne eguHnLbl K.

O6bem rasa npu Temnepatype 0° C ymeHb-
WwaeTca Npu MOHWXEHWM TemnepaTtypbl B
1°C Ha 1/273,15 yactb cBoero obbema. Bbl-
BOJ: €Cnun Todka Temnepartypbl -273,15° C,
TO o6bem paBeH 0. OTa Touka Gbina onpe-
geneHa kak “"abconoTHas Hynesas To4yka"
— HavarnbHasi Todka TepMoAUHAMUYECKON
TemnepatypHou wkanel 0 K. MNpu pasHocTn
Temnepatypbl: 1°C =1 K.

Mo naBneHnemM NoOHMMaeTCst YacTHOE OT
neneHns cunbl Ha nnowank. 1 HetoToH —
3TO cuna, KoTopas Teny ¢ maccon B 1 kr
coobLaeT yckopeHue B 1 m/c?.

1H = 1 krm/c®=1 krm/c?

1H ~ 1/9,81 klMa

1 6ap cooTBETCTBYET NPUMEPHO AABMEHMNIO
atmocdpepbl (Bo3gyLlHOM 060noYku), Ao
CcuX nop npubnuautenbHo pasBHomy 1
kMa/cm?.

TennoTa cropaHna [kKBT-u/kr, kBT-u/M%], pa-
Hee kkan/kr, kkan/m>. TennoTa cropaHusa Hu
- 39TO KONMWYECTBO TEMNOTbI, KOTOPOE OCBO-
boxpgaeTca npy MNONMHOM WM abCoOMOTHOM
cropaHum 1 Kr TBepAoro Uim Xunakoro unm 1
m® ra3006pa3HoOro TONNMBA, KOrAa NPOAYKTHI
CropaHus oxnaxgarTcs OO UCXOOHOW TeM-
nepatypbl (25° C), a Boga cropaHusa (pac-
YeTHo) npebbiBaeT B napoobpasHoM Cco-
CTOSIHWW.



H,g- paboyas TennoTa cropaHus
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Pabouen Tennoton cropanunsa H B TexHu4e-
CKOro TOMMMBHOrO rasa SBNsAeTCA Konuye-
CTBO TenmnoThbl, KOTOpoe ocBoboxaaeTcs
npu NonHoM cropaHun 1 m° rasa, NPouaso-
A0S pac4deT B paboyemM COCTOSHUK, U Ha KO-
TOpOe Mbl MOXEM Ha MpakTUKe pacCHUTbl-
BaTb. OHa ykasbiBaeTcs B kBT-u/M® (0o cux
nop kkan/mM>) 1 ee BennuMHa NPUMEPHO Ha
7% Hwxe H,,.

[Npumep ons npupoaHoro rasa:

Ho = 9300 kkan/m® (=10,82 kBT-u)

H, = 8360 kkan/m® (= 9,72 kBT-4)

Hug = 7775 kkan/m® (= 9,05 kBT-u)

TeXHU4YeCKUN TONNMBHbIN ras

[[a3om, kak npaBuno, £BnNseTca CMecb
fOonbLIOro uyucra OTAENbHbIX TOPKYUX Ta
30B, KOTOpble MOryT ObiTb pa3baBneHbl He
roptoyMMn COCTaBnsWUMK (Tak HasblBae-
Mble MHEPTHbIe, Kak Hanpumep, asoT, OBY-
okucb yrnepoga). B 3aBncumoctu ot cBoero
cocTaBa 93TM "TexHMYeckue TOMSIMBHbIE
rasbl” MMeWT O4YeHb pasfiMyHble CBOMCTBA
B OTHOLUEHWWN TEMMOTbl CrOpaHusa 1 pexuma
ropeHus. [1ns pasHOBMOHOCTEN rasa B Kaye-
CTBE OOHOM M3 BO3MOXHbIX Knaccudpukaumnmn
BblIOpaHO MOHATME  "CceMeWCTB  rasoB'.
MocnegHue B cBoOl ovepedb noapasgens-
I0TCHA B 3aBUCUMOCTK OT yucra Bobbe u Te-
nnoTbl cropaHua Ha rpynnsl A, b n 1.4. Ten-
NOTEXHUYECKUe XapakTepUCTUKM BbITEKaloT
n3 gupektmebl DVGW G 260.

CeMencTBo rasos: ropoaCcKoON ras v ras
AanbHero rasocHabxeHus

(kpaTkoe 0b6o3HauyeHue S)

OTu rasbl UMEIOT BbICOKOE COAepaHne BO-
popogaa (H,), OHu CyLLIeCTBEHHO Nerye Bo3-
ayxa 1 Ux nonyyaroT KnacCu4ecknm mMeTo-
[JOM KOKCOBaHWsi Unn B pesyrnbTaTte paclue-
nneHns N3 NPUpPoOaHoro, padUHNPOBAHHOTO
CXKWKEHHOTrOo rasa unm rnerkoro 6eHsmHa.
Tennota cropanus = 4,42-4,86 kBT-u/m*,

=3800-4200 kkan/m®,
,D,aBJ'IeHVIe NCTEeYEeHUA: MUHUMYM 8 M6ap
nepeg apmartypom.



CeMmencTBo rasoB: NPUPOAHbLIA U NONyT-

HbIX (HedTAHOW) ras

(kpaTkoe obo3HauveHue: N)

370 NpupoaHblie rasbl. OHM cOCTOAT BOMNb-

wen yactbto n3 metaHa (CH,) u B 3aBucu-

MOCTWN OT MECTOPOXAEHUS UM MecTa Jo-

Obl4M CMeLLaHbl C MHEPTHBLIMU (HErOPHYK-

MW COCTaBAOLLMMM) ra3amMm Unmn TSHKEbI-

mu yrnesogopoaa-mu (CpyHp,).

OHu Tspkenee, Yem ropoacKkov ras u ras

JanbHero ra3ocHabXXeHus!, HO NokKa eLe

nerye Bo3gyxa.

Tennota cropanus = 7,89-11,86 kBT-u/M°,
= 6800-10200 kkan/m’,

[aBneHne ncrteyenns: 20 mbap nepep ap-

MaTypoun.

CemenctBo rasos: CxuXXeHHbIN ra3
(kpaTkOe 0b6o3Ha4veHue: F)
OHu aBnsATCS NOOOYHLIM NPOAYKTOM MpK
pacUHMPOBaHUN HEQTU N COCTOAT Ha 95%
13 npornaHa unv 6ytaHa UM cMecu Toro u
apyroro. OcTaTtok COCTOMT 13 NPONUIIEHa,
aTaHa, aTuneHa n bytuneHa. 3Tv rasnl cy-
LLIECTBEHHO Tsbkenee Bo3dyxa (No3aToMy
HY>XHbl 0CODble Mepbl NPESOCTOPOXKHOCTH!)
N MOTYT ObITb CXWXKEHbI NOA AABIEHNEM.
Tennota cropaHusa = 25,9-34,4 kBT-u/m®
~12,8 BT-u/kr
[aBneHne ncreyeHnsi: MuHMMym 50 mbap
nepen apmaTypomn.

CemeliCTBO rasoB: cMecu U3 YyrneBopao-
POoAHbLIX ra3oB U Bo3gyxa.
OTM CMECU U3 CXKKEHHOro rasa 1 Bo3gyxa
WM CMecu U3 NPMpOAHOro rasa u Bo3ayxa
MOryT GbITb MCMNOMb30BaHbI B 3aBUCUMOCTHU
OT COOTHOLUEHUS KOMMOHEHTOB TOMMMBa B
KayecTBe 3aMeHbl Ans ropoAckoro u npu-
pogHoro rasa, 6e3 HeobxogumocTu cylle-
CTBEHHOIO M3MEHEHMWs1 KOHCTPYKLUK rope-
OK.
TennoTa cropanus = 4,58-6,72 kBT-u/m>,

= 3950-5800 kkan/m’,
[JaBneHune ncreveHusi: MuHuMym 12 mbap
nepea apmaTtypomn.
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B(}WX_ ~J  HopMankHas NMOTHOCTS:

: 1,293 wrin’

[ns BbIACHEHMSI NNOTHOCTM ra30BbIX CMecen
cnenyet NNOTHOCTb OoTAEeNIbHOro rasa
NMOMHOXWUTb Ha ero NpoueHTHOE coaepXaHune
B CMECU N 3aTeM CIOXUTb MOJ1yYeHHbIEe OT-
OelbHble pe3ynbTaTbl.

Ecnn TemnepaTypa onpegeneHHoro obbema
rasa MoBbICUTCS, TO OH PacLUMPUTCH, €Crn
OrpaHVyMBaloLLMe ero MOBEePXHOCTU MOryT
cBoboAHO nepemelyatbes. Yncno monekyn
He M3MeHMTCs, Macca pacnpegenunacb B
bonbwem obveme. MNnoTHOCTL (Macca, ge-
neHHas Ha 06beM - kr/M°) cTana MeHbLLUe.

[a3bl MOXHO CpaBHMBaTb Mexay coboit
TONBKO MPU OAWNHAKOBBIX YCMOBUSIX B OTHO-
WeHUM TemnepaTtypbl W AaBnenus.. not-
HOCTb BO3[yXa B HOPMarlbHOM COCTOSIHUM
cocrasnsieT 1,2931 kr/m°.

OTHOLEeHMe NSIOTHOCTU - OTHOCUTENbHas
NAOTHOCTb

OTHocuTenbHasA MIOTHOCTbL d - OTBIEYEeH-
HO€ 4YUCIO - UCMOSb3YETCA B ra3oBOW TeX-
HUKe BMecTo nnotHocTu. OHa nokasbiBaeT
OTHOLLEHME MNJIOTHOCTU ra3a K MMOTHOCTU
BO37yXa MpU OAMHAKOBbLIX YCIMOBUSX MX CO-
CTOSIHUSA.

OTHocuTenbHas MMOTHOCTb BO3gyxa Co-
craenset d = 1.

d = p rasal/p Bo3gyxa
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C noMoLLbl0 3NeMeHTapHOro aHanmaa MOXHO Co-
BEPLUEHHO TOYHO BbIYMCIUTb, CKOMbKO KMCropoaa
nnBo Bo3ayxa noTpebyeTcs, YTobbl cxeub Vn 1m®
TonnMBHOro ras3a. Pacxon Bo3gyxa V| min -3TO KO-
nuyecTso Bosdyxa B V, M°/ V, M° , KOTOPOro Kak
pa3 4OoCTaTOYHO ANS CKUraHus, YTobbl B
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3aBMCUMOCTL OT AaBNeHusi

Mpn noctosiHHOM TeMnepaType ob6bem rasa
3aBUCUT OT [JaBlieHnd. I'Ipm NnoBbILWLEHNN
AaBlneHna obbem YMeEHbLUaeTCA:

Vi_h

vV, R

Yucno BoGbGe siBnsieTcs nokasaTtenem Ka-
yecTBa rasa. C nomoLlblo 3TOr0 YNCNOBOrO
3HaYeHUss MOXHO MPOBEPUTL B3aumo3ame-
HSEMOCTb TOMMMBHbIX ra3oB. Tak, 04HO U TO
Xe 4ducno Bobb6e o3HavaeT ocTarowmimncs
MOCTOSIHHBIN NoABoA Tenna, He3aBncMMo oT
coctaBa rasa. Hanpumep, Ana npaktuka
abcontoTHO HeOBXoAMMO B Cnyvae usMmeHe-
HUsi ra3oCHabXeHWst YCTaHOBUTb C MOMO-
Wwbto yncna Bob6e, rapaHTMpoBaHa nu elle
HOMMHanbHasa Harpyska nocrie ero n3aMeHe-
HUs. Yucno BobGbe BbluMcnsieTcs U3 Bepx-
Hel TennoTbl cropaHus H, n kBagpaTHoro
KOpHS M3 OTHOLWIeHMs nnoTtHocten d, no

dopmyne:
HO

A

Pacxopn Bosayxa Anisi ropeHust

W, =

K konuyecTtBy rasa, kotopoe Heobxogummo
CcxKeub, crnefyeT nogaTtb COOTBETCTBYHLLEE
KONMMYEeCTBO KMCMOPOAa W ke Bo3gyxa.
TeopeTnyecku ras gomkeH 6bin 6bl cropeTb
6e3 ocTtatka M MOMHOCTbI0 M3pacxonoBaTb
KMCropoa, coaepXalluincss B Bo3gyxe Ons
ropeHus. Ho abcontoTHO nomHoe cropaHue
Ha npakTuKe MoYTW HMKOrga He JocTuraert-
ca.

MonHoe cropaHne uMeeT MeCTO TOMbKO TO-
roa, korga yrnepog (C) cropaeTt 0o ABYOKM-
cu yrnepoga (CO), a Bogopoga (H,) - oo Bo-
asaHoro napa (H,0).

KayecTBe NMpOOYKTOB CropaHusi NOCTaBMsATb TOMb-
ko aByokuck yrnepoga (CO,), BogsaHon nap (H,O)
N, BO3MOXHO, ABYOkUCb cepbl (SO,). AsoT (Ny),
coaepXxalluncst B BO3ayxe 4O FOPeHUsi, NpUBHO-
cuTea B kadecTtBe Gannacrta. Ha npaktuke pabo-
TalT C M3OLITKOM BO3ayxa (Ansa ropeHus).



[ns Tonok ¢ o6wen HoMUHANBLHONM TeNNoNpPoM3BoaU-

TeNbHOCTbLIO A0 50kW:

MuHumanbHoe ceyeHue BOo3ayxonpoBogsiwiero

kaHana = 300 cm?

Mpun obLLen HoOMUHaNBHON TENNoNPON3BOANTENBHO-

cTu cBbille 50 KBT:

YBenuMYeHus ceveHnsi BO34yXONpPOoBOASLLErO kKaHana
Ha 2,5 cM® ans kaxagoro 1,0 kBT (1000 kkan/u).

Mpu Mcnonb3oBaHUM PELLETKM CEYEHME BO3AYXO-
NpPoBOASILLEro kKaHarna AOMKHO OblTb YBENMYEHO Ha

20%.
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MpoBeTpuBaHMe KOTENbHbIX
B uenom cnuwkom mano BHMMaHus obpa-
LaeTca Ha TO, KaK BaXHa nogaya Bosfyxa
OIS Hagnexallero npoTekaHus npouecca
ropeHusi. KotenbHble 4OMKHbI UMETb MO-
CTOSIHHOE, paBHOMEPHOE U, MO BO3MOXHO-
CTW, CKBO3HOE npoBeTpuBaHue. KaHansl,
LWaXTbl UM BEHTUNSALUMOHHBIE TPYyObl, a
TakKke UX OTBEPCTUS AOSKHbI ObITb AOCTa-
TOYHO Bonbwnmun. OTBEPCTUSA ANS NOAAaYM
M 0TBOAA BO3dyxa crnefyet AepxaTtb Mno-
CTOSIHHO MOJIHOCTBI OTKPbLITBIMMU.
MoaBoanMbI  BO3OyX [OMKEH NoCTynaTtb
HernocpeaCcTBEHHO C ynuubl M BXOAUTb ca-
Moe Gonbliee Ha BbicoTe 50 cm OT nona
KOTENbHOMN.
OTteepctua gna nogayn BO3gyxa, pacno-
NOXEHHbIE Ha MPOEKEN YacTu N Ha BbICOTE
MeHee 2 M HaZ YPOBHEM MECTHOCTW, LOIK-
Hbl ObITb CHabXXeHbl MPOYHON peLLeTKON C
MWHUManbHbIMX OTBEPCTUSMN B Hel 10 x
10 MMm.
[Npumep: HOMUHaNbHas TeNNoNpPoOBOAHOCTb
koTna 200 kBt

2,5 cm?
Ar=300 cm” + (200 kBT - 50 kBT)

KBT
=300 cm? + 375 cM? = 675 cm?

[Mpu cropaHum B yxoaswmx rasax obpasy-
€eTCHa BOASHOM nap, B 3aBMCUMOCTU OT BuAa
TOMNMBa KONIMYECTBO BOAbI, NoslyyatoLieecs
npwu NOSIHOWM KOHAEHCcaLuu, pasnu4yHo. Tak,
Hanpumep, npuv CXuraHun V, IM~ ro-
poackoro rasa obpasyetca ~0,75 kr Bogbl.

Cewmencteo rasos (DVGW anpektua G260/83 u ovpektuebl  GWI)
MnoTHOCTb TeopeTwnu.
kBTY/ M°, CO, p kr/m® pacxof BO3Ay-
MaKc.% xa Vig MIM°
1. S=ropopfckou ras - ra3 ganbHero raso-
CHabxeHnsa gmanasoH Hy, 4,1-5,3 13-10 0,52-0,78 3,7-4,6
2. N=npupogHbimrasa L amanasoH Hy, 7,6-9,8 [11,7-12,3 |0,72-0,91 7,5-11,4
H nwuanazod H... 96-111
L Tlonnangusa Hy, 8.8 11,7 0,82 8,5
TANWYHbIN ra3  H Poccusa Hy, 10.4 11,8 0,79 9,7
H Akodmck Hy, 11,2-11,8 12.,3 0,86 10,7-12,3
3. F=CxXWXeHHbIN ras MponaH Hy, 25,9 13,8 2,01 23,8
ByTaH Hyp 34,4 14,1 2,71 30,9
4. FL=CXWKEeHHbIN ra3 - Bo3ayLUHble CMecu
MponaH-Bo3ayx 1:4 Hy, 6,9 13,8 1,48 6,3
ByTtaH-Bo3ayx 1:5 Hy, 6,9 14.1 1,56 6,2
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PesynbTatbl UsSMepeHnin TEXHNYECKOro TOMNnB-
Horo rasa

MpoTekaHne npouecca ropeHus
I/IsmepMTeanaﬂ TeXHUKa Ona NpakTn4eckoro
MCnorb30BaHus

OnpepneneHne NpoM3BoaUTENBHOCTU FrOperiku
ONeKTPOTEXHUYECKOE  MNOACOEAMHEHWE
ra3oBOW rOpenku

ApmaTtypa 4ns rasoBoro nogcoegnHeHns
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NMpoTtekaHne npouecca ropeHus AOns
TeXHU4YECKUX ra3on

Mop ropeHnem NOHUMaoT, ECIIN FOBOPUTb
YMNPOLLEHHO, XUMMUYECKYIO peakuuio Mexay
"KMCropoooM U ropoyuMmM BellecTBamMn C
obpasoBaHMeM OrHsl, B pe3ynbTaTte 4ero
BO3HMKaeT Oonblloe KonmMyecTBo Tenna.
lMpouecc ropeHnss BO3MOXEH TOMbKO Toraa,
Korga noAroTOBMEHHAast K CXKWUIaHUl CMeChb
OyaeT HarpeTa OO CBOel Temnepartypbl BOC-
nnameHeHuns. Tenno, ocBoboxgaroleeca B
Hayane ropeHvs, NoOAAepXuBaeT ganee ro-
peHve BCMeACTBUE pacLUensieHnss MOMeKyn.
Ecnu xe Heobxogumas Ona peakuumn Tem-
nepaTtypa He bBygeT gocturatbCd, TO MpPoO-
uecc ropeHus npekpawaetcsa. Bonpoc o
B3aMMOCBA3AX MpoLecca ropeHus ansg Tex-
HUYECKNX ra3oB AOMKEH ObiTb B 3TOM pas-
Aene paccMoTpeH nogpobHee.

CmecutenbHoe yCTPOMCTBO

CBoKiCTBa CMECUTENBHOrO YCTpoOWCTBA rO-
penkn SBMASKTCA OCHOBOW Ans KayecTBa
ropeHus. a3 4OmKeH cropaTb C BbICOKUM
K.r.g.

Mpegnockinkon Ana 3TOro sABMAseTcda To, YTO
CMeluMBalLLlee YCTPOWCTBO HacCTPOEHO B
COOTBETCTBMM C pacxofdoM rasa, BUaom Ton-
NVBHOrO rasa u roplo4MMm CBOMCTBaMu rasa
- nog HUMK nogpasymeBalT usmdeckme u
XnMmmn4yeckmne Ka4yecTBa, KOTOpble on-
peaensitoT NPoLecc ropeHns.

Mopgaya Bo3ayxa Ans ropeHus
BeHTUNATOp, KOTOPLIN, Kak NpaBuso, umeet
KOHCTPYKLNIO BbICOKONPOUN3BOAUTENBHOMN
BO34yXOA4YBKW, MofaeT HeobOXoauMmblin Ans
ropeHnss Bo3ayX K CMeCUTENbHOMY YCTPOW-
ctBy. Yepes npucnocobneHns, KoTopble
nomMeLLalTCs Ha BcCacblBalOLWEN CTOpPOHe
BEHTUATOpPA, MOXHO M3MEHATb nogaBae-
MO€E KONIMYECTBO BO3ayxa.
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MoaBeaeHue rasa

UTobbl OCYLLECTBUTL CXWUraHUe TexHu4e-
CKMUX TOMIIMBHBbIX a3oB, ras AO/MKeH ObITb
NnoAroTOBIIEH OIS TOPEHUS.

AN HaMoOpPHbIX Ta30BbIX FOPENioOK MNepBbIN
war 3Toro npouecca MNPOUCXOAUT BHYTPU
rorloBHOM YacTtu Tpybbl Ans nogsoja rasa B
ropenky. a3 nogBoanTCcA C MOMOLLLIO CO-
OTBETCTBYIOLLIEro TPyOONpoBOAA K rOSIOBHOM
yacTtu rasonogatouien Tpybel. B ronosHom
4acCTu OH OEeNMNTCA N yCTpeMnAeTCAa K BbIXO-
4y 4yepes conna.

a3oBoe conno

MpyHUMNUanbHO pasnuyalrT rasoBble CO-
nna c HEM3MEHsSIeMbIM CeYeHMeM OTBep-
CTUI 1 rasoBble conna ¢ perynupoBaHuem
pacxoaa.

B nepBom crnyyae guanasoH Harpysok ro-
penkn npegonpeaeneH Bblbopom conna,
perynmpoBKa pacxofa rasa ocyLlecTBnsaeT-
Csl TOrga € MOMOLLbI0 3MIEKTPOMArHUTHOIO
KnanaHa n perynatopa gaeneHusi; 3Tu co-
nna uMMewT TO MNPEeUMYLLECTBO, YTO OHU
MOryT [OXOOWTb OO CaMOro OCHOBaHUS
nnameHun, T.K. U3roTOBIIEHbI N3 XKapOCTOW-
Koro martepuana.

["a3oBble conna gpyroro Buaa UMEKOT pery-
nupoBaHWe pacxoda, T.e. bnarogapsa u3
MEHSEMOMY CEYEHMIO MOXET ObITb M3MEHEH
pacxoa rasa; HO 3TM confa u3-3a nog-
BUWXHbIX YacTen umerloT Oonbluel 4acTbio
BO3AYLLUHOE OXNaXaeHue.

TeopeTuyeckui pacxon Bo3gyxa

OTO TO KONMMYECTBO BO3dyXa B HOPMAaSlbHOM
COCTOSIHMM, KOTOPOEe HeOOXOAMMO Anst Tako-
ro ckuraHus V, M°> TONnMBHOIO rasa, 4To6bl
B YXOOALLMX rasax nosiBrsfiMcb TOMNbKO ABY-
OKUCb yrnepopa, BOASHOW nap, as3oT U T.n.
TeopeTnyecknn pacxo Bo3gyxa MOXHO
onpegenuTb and noboro Tonnuea. Tak kak
pasHble BWAbl TOMMMBa UMEKOT pasnuyHoe
cofepaHue TakuX rnaBHbIX KOMMOHEHTOB,
KaKk yrnepog v BOAOPOA, Bblpaxaemoe yr-
nepoaHoO-BOAOPOAHBIM OTHOLLEHWEM
(=oTtHOoweHne C/H) unu xe B %, To Ansa Ka-
XOOro TOMnvBa MNOfyYaeTcsi TeOPETUYECKU
NPUCYLLMN  OaHHOMY TOMNMWBY  YAErbHbIN
pacxoq Bo3gyxa Ans ropeHus. Ha gaHHOM
pucyHke cocTaB cMecu ras/Bo3gyx npea-
CTaBreH B paBHbIX YacTax. Kak MOXHO Bu-
OeTb U3 pUCyHKa, Tam obpasoBanucb "napbl”
yacTtuy, Bo3sgyxa/raza. Het Hu ogHon "nuwi-
Hen" YacTuubl rasa unu Bo3ayxa: cropaHue
34ecb ObIno Obl NONHBLIM.
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M36bITOK Bo3ayxa unu acppeKTUBHLIN
pacxon Bo3ayxa Vi

Kak yxe ynoMmuHanocb, npo6rema npu nogave
BO3[yXa COCTOUT B TOM, YTO BO BpPeMsi npoLecca
CKWUraHvsi NOABOAWTCS AOCTATOMHO BO3AyXa K
TOMY MECTY TOMOYHOW Kamepbl, F4e NPOUCXOANUT
XMMUWYECKMI NpoLiecc NpeobpasoBaHus.

Ecnu Gbl Npy HOpMarnbHbIX NPOWM3BOACTBEHHbLIX
YCNOBMSIX CTanu nogaBaTb TONbKO TeopeTuye-
CKOE KONMMYEeCTBO BO34yxa, NornyvyaemMoe B pe-
3ynbTate CTEXMOMETPUYECKOro pacyeTa, To TO-
raa He ObINO Gbl HUKAKOW rapaHTuuM B TOM, 4TO
HeobXoaMMoe KONMMYEeCTBO BO3[yXa CBOEBpe-
MEHHO U B JOCTaTOYHOM Konuyectse GyneT no-
[aHO K KaXK[oi yactule yrneposa v Bogopogaa.

B ogHOM mecTe Tono4HOM kamepbl 6610 Obl CANLLKOM Marno, a B APYroM MecTe - CIIMLIKOM MHOro BO3-
ayxa. CnuwkomM marnoe KonMyecTBO BO34yXa O3HayaeT, UTO 4acTb yrnepoga He croput. HenonHoe e
cropaHue osHa4vaeT npucyTtctBne CO B yxogsulem rase (roptouvi, B3pbiBOONACHbLIN, ferde Bo3ayxa,
A00BUTLIN) U obpasoBaHuto caxu. N To, n gpyroe, He cropasl, nonagaeT B OKPY)XatoLLYyto cpeay Unm xe
caxka ocaxJaeTcsl Ha NOBEPXHOCTU CTEH KOTNa Uiv B BbIXJIONHON Tpy6e.

KoadhduumeHT n3bbiTka BO3gyxa n

CO, makec.

CO, namepeHHoe

OTON OnacHOCTU MOXHO wusbexaTb nyTem
noBbieHns n3bbiTka Bo3ayxa, T.K. 30eCb B
TakoM JOCTaTOMHOM KOMWYECTBE MPUCYTCT-
ByeT kucropog (BO3gyx), YTO nNpu Hop-
MasbHbIX NPOW3BOACTBEHHbIX YCIOBUSIX TO-
NNMBO OTAAET COAepXalleecs B HEM OTO-
nMTenbHOe Tenno (TennoTy cropaHus) B pe-
3ynbTaTe MofHOoro cropaHus. MoBbIWEHHbIN
n30bITOK BO3yXa MMeeT BCe Xe TOT HeJoc-
TaTok, 4YTo BonbLnn o6BbEM yxoasllero ra-
3a, 3abuvpatowmin y KoTna nonesHoe Tenno,
CYLLECTBEHHO MOBbILIAET NOTEPH Tenna C
yXOOSAWNMN rasaMm 1 TeM CaMbIM yXyaLia-
eT K.n.a.

OnpeaeneHne n3bbITKa Bo3agyxa
OnpepeneHve n3bbiTka BO3Ayxa BO3MOXHO
TOMbKO B pes3ynbTate pacyeTa. Mameputb
€ro MOXHO NLLIb KOCBEHHBLIM MyTeM Yepes3
nokasatenb CO,. Mpn aTom gencTBUTENbHA
cneaytowas dopmyna:
CO, makc.
n=

CO, namepeHHoe

Mpumep: Bbluncnute, Kakoe KONMYECTBO
Bo3ayxa Vi ¢ Mpu n=1,3 6bIn0 NnogaHo Ha
yCTaHOBKY!

Viet =NVim=1,3-88=11,05m
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Pacxop‘ Bo3.qyxa p‘nﬂ CXXUraHusa ra- MNocne TOro, Kak Obin Haﬁ,qu Bbllle yKa3aHHbIM CMnoco-
233 2006pazHLix BMAOR Tonnuea o Ko 1O SSe © e
3000 «000 $000 6000 NMOPSPKEHUU rasa, MOXHO C AAaHHOW Auarpammbl CYuW-
7000 «000 90J11 10000 TaTb pacxop Bo3ayxa B Vn M° / Vn M’ rasa.
f’ V- Mpumep cunTbIBaHUS:
o = & B pacnopsixeHun umeeTcs ras ¢ TENOTON cropaHusi
vy /’V? Vn 8,14 kBtu/m® n nony4eH Ko ULUNEHT n3bbiTka
| =" > Bo3gyxa n=1,4, Torga pacxog Bosgyxa Vn 11
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Tennota cropaHus rasa B kBTu/m
349 465 581 698 814 930 1047 11,63
K.n.A. Tonku ons ropofckoro rasa
ko3appnumeHT n3bbiTka Boayxa n i M3 paHHOro rpadwmka MOXHO NONy4uTb
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cogepxaHune CO, B 06beMHbIX %

K.N.A. TONKu rasa nF no AaHHbIM MHCTUTYTa Tenna n rasar.
Essen

K.M.A. TOMKW ANsi NPUPOAHOrO rasa U CMecel NPUPOAHOro rasa v Bo3ayxa

M3 paHHOro rpaduka MOXHO nony-
YATb HaMBaXHeWLIne XapaKTepuUCTUKN K
Koa(ppUUMEeHT nF nNpu CKUraHum npu-
pPOAHOro rasa B CMecsx NPUPOAHOro rasa
1 BO3gyxa

KoadppumumeHT n3bbiTka BO3ayxa n

Hu= 9,88 kBTu/m®

cogepxaHune CO, B 06 bEMHbIX */
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K.Nn.O. TONKM Anga CXXM>XeHHoro rasa

KO3 PULMEHT M3BbITKA BO3AyXa N M3 AaHHoro rpacmka MOXHO MONyYnTb Hau-
0 " o 8 v BaXHEWLLIMEe XapaKTepUCTUKM U KO3d-
»-M?\*JR__ | Nma;;ﬂt;g;m‘;;w‘n | duumeHT nF nNpyu CXKUraHUM CXMKEHHOTO
. = === - rasa.
I - i 3
—#2 ] =
= ] o I ! P e Hun = 26,80 kBTu/Mm
T ~—_| e H., = 12,8kBTuY/Kr
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copepxaHue CO; B 06beMHbIX %

ras + BO3gyx —P TennoTa + yXogsaLwmm ras

CnHn + O, + N24> TennoTa + COZ + Hzo + N,

A T T

okono 10%  okono 15%

okono 21% OKOJ0 OBYOKUCHU BOASAHOIO yr-
Kucrnopoga 79% aso- nepoga  napa
Ta

ceTeBas BoAa

MeTaH BO34yXx Bo4a Angd
(Hanp. ObITOBOIO UCMOSb-
CHy) 30BaHus

34ecb Mbl CyMMUpPYyEM CaMble€ BaXKHble MO-
MEHTbI MPOTEKAHNSI NPOLecca ropeHus.

K HUMm oTHOCATCA:

[MpurotoBneHve n cMmelmBaHue, pasorpes,
BOCMMaMeHeHne, peakuns u 3atem Tenno-
BOE U3ny4eHue.

[na nepBoHayanbHOroO  BOCMNSIAMEHEHUS
n300pakeHHON 34ecCb TOMMMBHOW CMecu
ucnonb3dyetcsa Wckpa 3axuraHua. Nocneg-
HSAS1 MOXeT ObITb MoslydeHa ¢ MOMOLLbH 3a-
nanbHoro TpaHccopmaTtopa. Npn BBOAE B
JencTBme 3ananbHOro TpaHcopmaTopa
TOK npeobpasyeTcsi C MOBbILEHNEM U Ha-
npaBnsdeTcsa K 3ananbHOMYy 3MeKTPOAy.
BosHuKkaeT uckpa 3axuraHusi, OT KOTOpOW
BOCMnameHseTcs cmecb. Peakums pacnpo-
CTpaHsieTca B HanpasfeHun, npoTUBOMO-
NOXHOM HanpaBneHuio noTtoka. Tenro,
npou3BefeHHoe MrnaMeHeMm, OTAaeTca B
OKpYXaloLLyto cpeay.

CkopocTb BoCnamMeHeHus

MocnenHsis NokasbiBaeT, C Kakol CKOPOCTbIO MPOUCXOAMT cropaHue raso-so3agyliHon cmecu. OHa 3a-
BMCUT OT KOHLIEHTPaLMM ra3a U OT KOMMNOHEHTOB OTAESIbHbIX ra30B. [1ons MHEPTHbLIX ra3oB CKasbiBaeTcs

Ha CKOPOCTK BOCIIIaMeHEeHNA NMoHmXatoLle. CKOpOCTVI BOCnJlaMeHeHNa rasa ABnAaroTCA pasfinyHbIMU U
COCTaBNAKT AnAd:
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Fopoackon ras 68 cm/c
a3 panbHero rasocHabXeHus 78 cm/c
MpupogHbIn ras 35-40 cm/c
MponaH n ByTaH 42 cmlc

PaccmartpuBasi 3T CKOpPOCTM, MOXHO caenaTtb BbIBOA, YTO FOPOACKOW M ganbHuiA ra3 6onee Bocnna-
MEHSIEMbI, T.€. NPOLLE AN BOCMIIAMEHEHUS U MEHEE CKIOHHbI K O0pbIBY, YEM MPUPOLHBIA N CXUKEH-
HbIW rassl.

Mop yxogswmMMmM rasamu MOHUMAETCS CyM-
Ma MpPOOYKTOB cropaHusi, obpasyromxcs B
npoLiecce ropeHnsi, BKMoYasi asoT, KOTOPbIN
nogaeTcs BMecTe C BO34yXOM 1S ropeHus
1 He cropaeT. PasnuyaioT Cyxon 1 BriaXkHbIN
yxogawmn ras. Bo BnaxHom yxogsilem ra-
3€ COOEpXWTCA BO3HUMKAKOLWMI B mpouecce
ropeHus BOASHOW Map W BoAa, MPUHECEH-
Hasi BMECTE C TOMMMBOM U BO34YyXOM.

[Mpn KOHCTPYMPOBaHWMM ra300TBOAALLMX Ka-
HanoB M AObIMOBbIX TpyO cregyeT npuHUW-
MaTb B pacyeT BNaHOCTb YXOASLUMNX ra3oB.
Kak y)xe oTmevanock, o06bemM yxoasLiero
rasa 6yget Tem Gornblue, YemM MeHbLLE Mo-
kazatenb CO,.

3anomMHure:

Bonbwon obbeM yxogduwiero raza — HU3-
kui nokasatenb CO,.

Ob6bem yxogsuero rasa 6yget Tem MeHb-
e, YeM Gnmke NOOXOANTb K NOKa3aTento
CO,, pocturaemMomMy Ha npakTuke.
3anomHure:

Manbii 06bem yxogsLero rasa - BbICOKUMN
nokasartenb CO,.

lMpoTmBONOCTaBNEHME Manoro n 60nbLoro
00bemMoB yxoasiwero rasa. 34ecb CTaHo-
BUTCA NOHATHbLIM, 4YTO Ha BEJTUHNHY obbema
YXOOALIEro rasa MOXHO OKasaTb CyLUeCT-
BEHHOE BIMsHWE NpU perynnupoBaHun rope-
HUA WU 4YTO MHOIrme HeratTuBHblIE (*)aKTOpr
NpOoTEKaHUs MpoLecca rOpeHnst KpPowTcs B
cnuwkom 6Gonblwom obbeme yxoaduero
rasa. OTOT MPUHUMN Takke yKasbiBaeT Ha
TO, 4TO Bcerga cnegyet pobuBaTbes, Mo
BO3MOXHOCTW, MOMHOI0 CropaHus.



MpoTekaHue npouecca ropeHusi

Pestome:

[ns xopoLuero ropeHus TpedyeTcs

-Boicokoe copepxaHne CO, un Mmanbin
obbem yxopgsLero rasa

-N30bITOK BO3OyXxa, HO Kak MOXXHO MEHbLUWIA

-Mpwn aTom nNpenmyLecTBo: VcknoyeHme Hera-
TMBHbIX (PAaKTOPOB B NPOLIECCE MOPEHUSI
-XenaTtenbHo: bonee BbICOKUM K.M.A4., bonee HKU3-
KOE COMPOTMBIIEHNE CO CTOPOHbI YXOOSLLNX ra30B

1. PesynbTaTbl U3MEPEHUIN TEXHUYECKOrO TOM-
NMBHOrO rasa

2. lNpoTekaHne npovlecca ropeHus

3. N3ameputenbHasa TexHUKa Ans npaxktuye-
CKOro UCnornb30BaHuA

4. OnpeperneHne NPouU3BOAUTENBHOCTN FOPENKM

5. OnekTpoTexHudeckoe nogcoeanHeHme raso-
BOW roperiku
6. ApmaTypa gns rasoBoro nogcoegvHeHus

3.1 N3mepeHune pacxoga rasa

3.2 NamepeHne gaBneHns rasa B MecTe ero nogse-
OeHns

3.3 NamepeHune Temnepatypbl BcacbiBaeMoro Bo3ay-
xa t;

3.4 iamepeHune TemnepaTtypbl yxoasiero rasa t,

3.5 UamepeHune copgepxaHusa CO,

3.6 UamepeHue copepxanma CO

3.7 iamepeHune cogepxanus O,

3.8 NamepeHne cogepxaHus caxm

3.9 NamepeHne gaBneHnsi B TONOYHOW Kamepe 1 Ha
BXOZe B AbIMOBYHO Tpyby
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Pestome:

lMpoTekaHne npouecca ropeHus

[nsa xopoluero ropeHnst TpedyeTcs:

Beicokoe cogepxanne CO, 1 manblii 06bEM yxo-
Aduero rasa, M3bbITOK BO3ayxa, HO Kak MOXHO
MEHbLLNNA.

Mpu 3TOM NpEenmyLLEeCTBO:

WckntoueHne HeraTuBHbIX (bakTopoB B NpoLiecce
ropeHus.

YXenaTenbHo:

bonee BbicokMi k.n.g., 6Gonee HM3koe Co-
NPOTUBMEHNE CO CTOPOHbI YXOASALLMX ra30B.

UToObl MMETb BO3MOXHOCTb YMNpaBnsiTh
BbILLE M3MNOXEHHbIM NPOLECCOM FrOpeHus,
Hen3beXxxHO NpUMeEHeHWe ornpeaeneHHon
N3MEPUTENBHON TEXHUKN.

Tak kak YenoBeyeckme opraHbl YyBCTB He B
COCTOSIHMM TOYHO PerncTpupoBaTb NpoTeka-
HWe npoLiecca ropeHusi, cnegyet ¢ no-
MOLLbIO M3MEpPEHW MpUBIEYbL aHanms,
KOTOpbI oTBe4Yan Gbl NpakTuKe.

WTak, 4yto cnenyet n3mepuTb!

1. Pacxopg rasa

2. laBneHwve rasa B mecTe ero nogcoeau-
HeHus

3. TemnepaTypy BcacblBaemMoro Bo3ayxa
4. Temnepatypy yxoasuiero rasa

5. CopgepxaHue CO, B yxoadLLem rase
6. Copepxarue CO B yxofsiiem rase

7. CogepxaHue O, B yxogswem rase
(Tonbko AN 60MbLNX YCTaHOBOK)

8. TecT Ha caxy

9. [laBneHne B TONOYHOM Kamepe U  Ha.
BXOA€e B AbIMOBYIO TpyOy.

3aeckb Bce xe criegoBarno 6bl OTMETUTb, YTO Ha NpaKkTukKe oTaeribHble N3AMEPEHUA BbIMNMOJTHAKOTCA B

MHOW nocrnenoBaTenbHOCTU.

3.1 NamepeHne pacxopa rasa

Mpu BBOAE B 3KCMNyaTauuilo HeoGXoauMOo

3.2 NamepeHne gaBreHus rasa B MecTe ero noasefeHnsa |Npon3sectu onpefeneHne pacxoga Tonnu-
3.3 MsmepeHure TemnepaTtypbl BcacbiBaemMoro Bosgyxat |Ba U OTperynmpoBaTtb ropesnky B COOTBETCT-

3.4 NamepeHne TemnepaTypbl yXoadLlero rasa t,
3.5 UamepeHune coagepxanma CO,

3.6 UamepeHune cogepxanusa CO

3.7 UamepeHune copepxanusa O,

3.8 N3amepeHue cogepxaHnst caxu

3.9 N3amepeHune gaBneHus B TOMNOYHON KaMepe 1 Ha
BXOAe B AbIMOBYIO Tpyby

BUM C [OEWCTBUTENbHLIM pPacxodoM rasa.
Pacxogom rasa vnvM HoMuHarbHOW Harpys-
KOW ra3oBoOro KoTra siBfsieTcs noaBeaeHHoe
B rase B eQuHULY BPEMEHWN KONNYECTBO Te-
NMoTbl, U3MepsiemMoe B KBT unm xe M.

HomuHanbHaa Harpyska COOTHOCUTCSI C He-
06Xx0aMMON perynupoBKol rasa, 4tobbl Ko-

Ten Mor BbIATK Ha NOJTIHYO MOLLHOCTb.

Ob6bem rasa n3MepaeTca B M3. Kakoe konumyecTBo rasa sammeT NPOCTPaHCTBO B M3, 3aBUCUT OT OaB-
NeHuA, TeMmnepatypbl U coaepXKaHua Bnaru. HOpMaJ'IbeIM 00bemMoM oagHoro Ky6VI‘-IeCKOFO MeTpa ABnd-
eTca 0O6beM raza COOTHECEHHBIN CO CTaHOapPTHbIM (bVI3I/I‘-IeCKI/IM COCTOsIHMEeM rasa npwu 0° C v paBneHun

B 1013,25 mbap.



JencTBntensHbin
o6beM rasa [M°]

0onycTtum, 4TO TeMneparypa Ha ra-

3omepe 15° C
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MpeobpasoBaHe HopManbHbIX KyGUYeCKMX
MEeTPOB B AeNCTBUTENbHbIN 00beM rasa.
Kak sIBCTBYET M3 U3NOXEHHbIX BblLLIE 3aKO-
HOB, 06beM, AaBfeHne n Temnepartypa Ha-
XOOATCA BO B3aI/IMOJJ,eI7ICTBI/II/I n TemM camMmbliM
OKa3blBaloT BMMsSIHUE HA TEMNONPON3BOaAn-
TENbHOCTb.

C NoMmoLLIbIo JaHHOW TabnuLbl MOXHO Orl-
penenvTb AeNCTBUTENbHLI 06BEM rasa B
3aBMCUMOCTM OT TEMMNEpaTypbI.

Mpumep:

Vn 5 m® HarpesatoT [0 200° C. [leiicTBu-
TenbHbI 00beM rasa 6yaer 8,7 M.

C nomoubo gaHHoW Tabnuubl MOXHO Of-
peoenuTtb KO3(MUUUEHT nepecyeTa And
npeobpasoBaHud rasa M3 HOpMasbHOro Co-
cTosHua [Vn m’] B pabouee coctosHue [M]
unn HaobopoT npu gaeneHun rasa B 0-100
mbap.

MonyyeHHaa ¢ nomolbo hopMyn unu no-
KasblBaemas Ha rasoBbix npubopax HOMMU-
HanbHasi Harpyska OTHOCUTCA K TennoTe
cropaHus rasa B HOpMaribHOM COCTOSIHUM,
Oyayuun namepsiemon npu 0° C 1 gaBneHun
B 1,013 Gap. Ma3omepbl e M3MepstoT Npo-
TekalLllee KonmMyecTBo rasa B paboyem co-
CTOSiHUKW, T.e. MpuM TOM [JaBfneHuu U TOu
TemrnepaTtype, KOTopble MMeeT ras B MO-
MEHT U3MepPEHNSI.

Mpumep onsa onpegeneHus koadduumneHTa
nepecyeta ¢ NOMOLbI0 Tabnuubl:
TemnepaTtypa rasa Ha rasomepe pasHa
+15° C.

[aBneHve rasa B MecTe noasefeHUs pas-
Ho 55 mbap.

YcTaHoBKa pacnonoxeHa B Mecte, KoTopoe
nexut Ha Bbicote 600 M Hag ypoBHEM MO-
ps.

MNonyyaem koadhdmUMEHT nepecyeTa paBs-
HbI 0,932.

Mpumepbl npeobpasoBaHus:

1. lNpeobpazoBaHne N3 HOpMarnbHOro Co -
CTOsIHUA B paboyee CoCToAHME:

Hun-0,932 = Hys

11,05 kBtu/m*,-0,932 = 10,3 kBTu/M®

2. lNpeobpaszoBaHure n3 paboyero cocTos-
HUSA B HOPMaribHOE COCTOSAHUE:
Hys:0,932=H,,,

10,3 kBT4/M*0,932 = 11,05 kBTu/M>,
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AOMyCTMM, YTO TemnepaTtypa Ha ra- KoadbunumneHT nepecyeTta npy AaBrneHun
rasa B 100-200 mbap.
[ns TpeHWpOBKM crieayeT NOBTOPUTDL TO,
41O 6bINO 06roBopeHo Bhiwwe. [paBaa, kak
MOXXHO yBUAeB 13 Tabnuubl ¢ Apyrum Aas-
fieHneM rasa u ApyruM MecTOMnoNoXeHNeM
YCTaHOBKN OTHOCUTENbHO YPOBHS MOPS.
Mpumep ons onpegeneH1s ¢ NOMOLLbIO
Tabnuupl KoadduruneHTa nepecyeTa:
HonycTtum, 4To Temnepartypa rasa Ha raso-
Mepe paBHa +15° C 1 gaBneHue rasa B
MecTe nogseneHust pasHo 144 mbap, a yc-
TaHOBKa HaxoauTcs Ha BbicoTe O M Hag
ypoBHeM Mopsi. [Nonydaem koapduumneHt
nepecyeTta pasHbin 1,080.

nn nn NO

3omepe 15° C

OnpegeneHve koadpumumeHta nepec4yeta
MOXeT ObITb BbINOMIHEHO TAKKe C MOMOLLbIO
uHgukatopa obbema rasa. [locnegHui
umMeeT TO MPEeMMyLLecTBO, YTO ToTyac Xe
nokasbiBaeT Ko3ahpmumMeHT nepecyeTta ans
Hanbonee ynoTpebutenbHbIX Auana3oHOB
nasneHuns B 20-50 1 200-500 mbap.

MpuHuun paboTbl: B kayectBe u3aMepu-
TENbHOIO OpraHa CIyXXMT aHepougHasi Ko-
pobka; aTo MembpaHHasi kopobka C Mo4Tu
MOMHOCTBIO OTKayaHHbIM BO34YyXOM, KOTO-
pas nog BIUSHMEM [aBleHust BO3gyxa
pacwupsaeTca n cxkumaetcs. [lepegatouy-
HbIl MexaHn3M npeobpasyeT ABUXEHME KO-
pobkn BO BpallaTenbHOe OBWXEHUE CTpert-
KW.



Ycranoeka: 400 M Hag ypoBHE MOpS

TenrioTa cropahna V, 4,19 kBrum®

Jlasnewue rasa 10 m6ap
I-Temneparypa raza 15°C

e e | e— | ——— ——— . ———
— — — — — —— — — — —

HomutaneHas
Tennonpou3eoauTenbHoCTL 23,26 kBT

HomuHanbHas Harpy3ka B kBT =

HOMUHaAlNbHaaA Tensonpon3BoANTENIbHOCTb

K.rn.g.
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MasoBoe conno

Conna wnn e BbIXoAHble OTBEPCTUS, KO-
TOpble B 3aBUCUMOCTWU OT KOHCTPYKLUWUK ra-
30BOW TOMOBKN PaCMONOXeHbl MpU CMecK-
TENbHOM YCTPOWCTBE, UMEKT CBOEN 3aja-
Yel gaBaTb BO3MOXHOCTb rasdy BbITEKaTb
TakuM obGpas3om, 4TOOblI BO3HMKana ©6orb-
was cneundurdeckass TOMMAMBHAS MNOBEPX-
HOCTb, KOTOpasi Obl NpegocTaBnsna K1cro-
poaoy Ans peakumm Oonbluyld nnowagb
BO3ENCTBMSI U TEM CaMbIM rapaHTupoBarna
Obl NonHoe cropaHue. K Tomy e B TO-
MOYHYl0 KaMepy creayeT noaBecTu 3a orl-
pedeneHHyo eavHuLy BPEMEHU MOCTOSsIH-
HOe KONMM4YecTBO TOMMMBa NpU yCTaHOBIEH-
HOM AaBNEeHUN.

[na coxpaHeHus1 3agaHHOro AaBrfieHust Ha
npakTuke WUCMNOomNb3yeTcsl perynsatop Aaere-
Hus rasa. Pacxop rasa onpegensieTcs B pe-
3ynbTate WM3MEpEeHW Ha connax Wnm xe
BbIXOAHbIX OTBEPCTUAX U C MOMOLLBI W3-
MEpPEeHNsa BeNUYMHbI OaBfieHMst B MecCTe
noaBedeHns rasa u Temneparypbl rasa.

Pacxop rasza Heob6xoauMMbI AN YCTaHOBKM
B MpoLecce ropeHus 3aBuCUT OT Crneayto-
LLMX BESNNYUH:

1. HomuHanbHOW TennonpomMsBoANTENBHO -
ctn kotna (Qab/v)

2. TennoTexHW4eckoro K.mn.md.

3. [laBneHus ncteveHns rasa Ha c4yeTymke

4. TemnepaTypbl rasa Ha cHEeTYMKe

5. BbICOTBI HaxoXgeHust yCTaHOBKM Ha
YPOBHE MOPS B M.

6. TennoTbl cropanus rasa [kBTu/m®,
kBTu/kr] O cUX Mop B Kkan/kr, Kkan/m>

Mpumep:
23,26 kBT = 20.000 kkan/4

=25,84 kBT
0,9



Perynupyembin pacxop raza m3/4=

HOMUWHanbHaA Harpys3ka B KBt

HuB

3.1 amepeHne pacxofa rasa

3.2 IamepeHve naBneHusi rasa B MecTe ero noaBse

heHus

3.3 NamepeHune TemnepaTtypbl BCacbiBaeMOro Bo3-

nyxa ty

3.4 NamepeHue TemnepaTypbl yXoasLlero rasa t,

3.5 MamepeHune copepxarus CO,
3.6 MamepeHune cogepxanns CO
3.7 NiamepeHne cogepxanus O,
3.8 NamepeHune cogepkaHunsa caxu

3.9 NamepeHune fasneHns B TONOYHOW Kamepe U Ha

BXOZ€e B AbIMOBYIO TpyOy

T 1
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CornacHo Ha3BaHHbIM paHee BenuynHam
HOMWHanbHaa Harpyska cocrtasnsaeT 25,84
kBTt. [Ons onpegeneHns perynvpyemoro
pacxofa rasa cnegyet TennoTty cropaHus
HopmarnbHoro M' [Vn M°] npeo6pasoath B
pabouyto TennoTy cropaHus [Hyg]

Mpumep:

HaxoxpeHue adcpekTMBHOro perynm-
pyemMoro pacxopa rasa

25,84 kBTu/M®

=6,76M'/4
H,g 3,82 kBTu/M°

Buabl paBneHusn

DaBneHue nNokKosi UnNu craTuyeckoe aa.-
neHne — 3TO AaBreHue NOKosILLerocs rasa
MO OTHOLUEHWNIO K aTMOcdepHOMY [AaBrie-
HUIO.

[JaBneHue ucTeyeHUs - 3TO cTaTUyeckoe
OaBrieHne OBWXYLLErocs rasa no oTHoLUe-
HUIO Kk aTmocdepHoMy gaBneHuto. EgnHuua
namepeHns mbap.

HaBneHue npucoeanHeHus. Nog HUM no-
HUMaKT OaBrieHMe OBWXKYLLErocs no pac-
npegenutensHoMy TpybonpoBoady rasa He-
NMOCPeACTBEHHO nMepen NoACOeAVHEHNEM
roperku.

p - NONHOe AaBneHWe

Pt = CTATHHECKO® SaBNCHUE

e

U
- '} aasnenue -
HCTEYeHUS

— cramMueckaoe AaBneHue
Texyljero rasa

LT
r P4 ~- AKHAMKYECKOE A aBrTeHNe
P= Put * Pa
1
— ——pd

3anomnnre:
Cratuuecxoe faBneHne Texylliero rasa
HUXe, YeM faBneHne TOPMOXEHUA,

AasneHue
TOPMOXEHUA

— cTaTuveckoe aaBnexne
nocne 3akpbiTma BeHTUNA



Kessel -Thermometer
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N3amepeHne gaBneHns rasa B MecTe ero nogsefeHus cne-
AyeT BbINOMHATL HagnexawyMn nUsMeputenbHbIMKM Npubo-
pamu.

Tak Kak TONMbKO AaBneHue noacoeauHeHNs U3MepeHHoe He-
NOCPeACTBEHHO Y TOPESikM MOXET AaTb MOHSATb, cobnoga-
I0TCA NV 3afaHHble OaBrneHus, TO ropenku dupmbsl MMpu
MMEelOT Ha KOMMMEKTHOW apmaTtype W3MepUTENbHbIN HUM-
nenb AN NPOBEAEHNS 3TOro U3MEPEHUS.

BenuunHa TpebyemMoro aaBneHus npucoeanHeHns saBmucuT
OT BMAaA rasa v OT KOHCTPYKLIMK FrOperku.

Mo 3Tol NpUYNHE HeoBX0aAMMO N3MEPATL AaBneHue noacoe-
[AVHEeHVs rasa 1 cpaBHMBATb MOJyYEHHbI pe3ynbTaTt ¢ AaH-
HbIMM, YKa3aHHbIMWU Ha PUPMEHHOI Tabrnnyke ropenku.

Mpexge, Yyem OyneT paspelleHO BbINOsHe-
HWe JanbHenLnX N3MepeHui, TemnepaTypa
KOTNa AoImKHa noaHaTbes Ao 60° C.

MHcTpyMeHThl, Heobxoaumble ANs KOHTPO-
NS 3a nNpoTeKkaHuem npouecca ropeHus B
OOCTaTOMHOM aCCOpPTMMEHTE MNpPEeAnoXeHbl
B COOTBETCTBYHLLEN CneunanmanpoBaHHON
ToproBne. Bbibop namepuTenbHbIX npubo-
poB criegyeT genatb B COOTBETCTBUM C Lie-
b0 NPUMEHEeHUA N NOCTaHOBKOW 3agavn.

MepBoe pacnopspkeHne BimSchV, npunoxeHue la

Fpe OyayT wusmepaTbcA Temnepartypa
yxopsuwero rasa, CO, n copgepxaHue ca-
XU B yxogsiLiem rase?

MamepeHns cnegyet npousBoautb B CO-
€OVHWUTENbHOM JeTanu Mexay TOMOYHON
Kamepon u ObIMOBOW Tpybon 3a Tennoob-
MEHHMKOM B LIEHTPEe MOTOKa yxogdwux ra-
30B. KoHTponbHoe (M3MepuTenbHoe) OT-
BEpcTue crnegyeT pacnonoXuTb MPUHLUMAK-
anbHO Ha pacCTOoAHMU, KOTOPOE COOTBETCT-

L1151 KOTFOB C NOAHUMAIOLLENCS BBEPX rasooTeoaHoi  BYET YABOEHHOMY avameTpy (2D) coeanHu-
TpyOON: MECTO M3MepPeHMs Ha paccTosiHum 2x0 oT Bbixo- TeNlbHOW AeTanu, 3a rasooTBOAHbIM - naT-

pyGKOM TOMOYHOro YCTPONCTBA.

Ecnun 310 HEBLINOMHMMO, TO KOHTPOJIbHOE OTBEPCTUE crneayeT pPacrnofioXUTb Tak, YTOObI npeoGna,qanM
penpoayunpyemble BbiXOAHble COOTHOLUEHUA NOTOKa WK 4yTOOBI HE MOrmmn BO3HUKHYTb CKOJib HU -
6y,D,b 3HavuUTeslbHble NMNoTepn Tenna Mmexay TENOOOMEHHMKOM U MECTOM n3mMepeHund.



3.1 NamepeHne pacxoga rasa

3.2 NIamepeHune gaBneHus rasa B MecTe ero nogse-
ae-

HUSI

3.3 MIamepeHne TemnepaTypbl BCaCbiBaemMoro
BO3-

ayxa t;

3.4 VlamepeHune TemnepaTypbl yXo4sLlero rasa t,
3.5 ViamepeHune copgepxanusa CO,

3.6 ViamepeHune copepxanma CO

3.7 'amepeHune cogepxanus O,

3.8 NamepeHne cogepxaHus caxm

3.9 NamepeHne gaBneHnst B TONOYHOW Kamepe 1 Ha

BXoZe B bIMOBYIO Tpy6y

TemnepaTypa BcacbiBAaeMOro
BO3/lyXa nepef oTsepcTuem
[ns BcacblBaHWs BO3ayxa

3.1 VlamepeHune pacxopa rasa

3.2 VlamepeHune aaBneHus rasa B MecTe ero nogsene-
HUA

3.3 NamepeHune Temnepatypbl BCacbiBAEMOro Bo3gyxa
t

3.4 NamepeHne TemnepaTtypbl yxoasiwero rasa t,
3.5 NamepeHune cogepxkaHuna CO,

3.6 NamepeHue cogepxaHua CO

3.7 NamepeHue cogepxaHua O,

3.8 N3amepeHune coaepxaHns caxwu

3.9 NamepeHue gaBneHnst B TOMOYHOW KaMepe U Ha
BXOZe B AbIMOBYIO TpyOy
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LUnpoko pacnpocTpaHeHHbIM U U3BECTHbLIM
SABMSIETCA MOHATME KOMHATHOW Temneparty-
pbl. Tak Kak Bce Xe KOMHaTHas Temnepary-
pa n Temnepartypa BcacblBaeMoro Bosgyxa
Ona ropeHnsa MoryT MMeTb CUMbHO pasnu-
yaowmeca mexgy cobow 3HaveHusi, TO B
TEenrnoTexHuKe crnegyet OTMexXeBaTbCs OT
BblpaXeHusa "KOMHaTHasa Temneparypa“.
lMpu n3amepeHnn notepu Tenna ¢ yxoasLum-
MU ra3amm pedb OOoJNKHa natn O TOYHOM C
TEXHUYECKON TOYKM 3pEeHus npouecce us-
MepeHusi, 1 cnegosano Obl BO3AepXuBaTb-
ce oT hanbcudukaunm pesynbLTaTtoB usme-
peHus B pesyribTaTe HEeCOOTBETCTBYHOLLNX
OeNncTBUTENbHOCTM TemMnepaTypHbIX OaH-
HbIX.

B pacueTt pgomkHa GpaTbCa TONMbKO Temne-
paTypa HenocpeACTBEHHO nepen OTBep-
CTMEeM ONA BCacbiBaHUSA BO3[yxa B roperike.

Foe [omkHa uM3MepsTbca Temnepartypa
BCacbiBaEMOro Bo3ayxa?

TemnepaTypa BcacblBaemMoro Bo3gyxa
[OOITKHA, KaK Nnoka3aHo Ha JAaHHOM PUCYHKe,
N3MepsTbCA Ha BMyCKHOM naTtpybke ans
BO3[yxa Ha BXOAe B roperske.

TemnepaTypa yxoOsLero ra3a UsmepsieTcs
C MOMOLLbIO COOTBETCTBYIOLLErO PTYTHOIO
ykasaTensi unu anekTpotepmomeTpa. Fae
[AOITKHO HaXOAWUTBLCH MECTO U3MEPEHUS, Mbl
yXe paccMoTpenu.
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Tak kak TeMnepaTypbl TOYKN POCbI U3MEHSI-
l0TCS B COOTBETCTBUU C cofepxaHueMm CO,
B yxofsllem rase, U peliaioolleln sBnsetcs
TeMnepaTtypa yxodslux rasoB Ha Bbixode
“3 ObIMOBOW TPyObl, a He TemnepaTypa Ha
BbIXxode W3 KOTMa, TO TemnepaTypy yxoas-
LLlero ra3a Ha BbIxoZe U3 KoTna Ans Hanop-
HbIX FOPenoK crefosano bbl Aenatb 3aBu-
cMMOW OT 3Toro 3HadeHus. lMpu obeyxae-
HMM 3TOro Bonpoca criefoBano 6bl 3anom-
HUTb:

Hy>XHO CTPEMUTbLCS, U B 3TOM HE CTOMUT CO-
MHEeBaTbCsl, K MPOBEOEHNI0 KOHTPOSbHbIX
N3MEPEHUA B yCTbe AbIMOBOW TPyObl UK
HEMHOTO HIKe ero.

Mpn unamepeHnn TemnepaTypbl YXOAALMX
rasoB criegyet obpaTuTb BHMMaHue Ha To,
yToObl OaTyMK TepMOMeTpa He Conpuka-
canca co cTteHkom pgbimoxoga. KoHTakTt ¢
NMOBEPXHOCTLIO ObIMOBOW TpyObl umern Obl
CNeACTBUEM HEMPaBUIbHOE U3MepeHme!
MamepeHne TemnepaTtypbl crnegyet npo-
JorkaTtb 4O TexX Mop, Noka MHAMUMpyemoe
3HayeHne He OyaeT ocTaBaTbCs MOCTOSH-
HbIM.

C nomoLbio TeMnepaTypHOro gaTtyuka uc-
KaTb CaMblil ropsyuiA LEeHTparnbHbIA MNOTOK
cornacHo 1. BimSch\/!

B kakom TemnepaTypHOM AuanasoHe nexar
Toyku pocbl AbIMOBBLIX Fa30B ANA PA3NNYHbLIX BUAOB TOYKM POChl pa3NMyHbIX BUAOB TOMMMBA,
Tornnuea u koadchuumeHTos NabeiTka Bosfyxa [AOIDKHO crieoBaTth M3 AaHHOro rpadumka.
KoadpduumeHT nsbbiTka Bo3gyxa
o o it O 0l CO, makc.
B - :
o ot ] n=
oS i < - g CO, nsmepeHrHoe
P~y 1 —
iy Nt O T = % by d —f ] - §—
- B - =1 ® CO, makc, bepeTcs u3 Tabnuubl Ha cTp. 26.
s S - 717 N St
w555 i =2 ® (1) PenHckun psposon Bypblii yrons ¢ 60% co-
0 | = S imm=— =1Q)] aepxanus H,O
o - 7 =
L = 3@ (2) CpegHerepmaHckuin psaoBov Bypbli yronb ¢
. S 155 6 I S 0 O oy O O o = (B
b & % 50% copepkanusa H,O
o P~ — ~ - — . .
g 2 K.\_ z B o o ) (3) Pypckwuin ra3 ganbHero rasocHabxeHus (Cyxown)
| = 1=k
é ) i T e B o ) (4) lopopckoi ras
P S ® (5) Opoea ¢ 37% copepxaHust H,O
== -
s I (6) MpupogHbIV ras
Iy g = i
o e o — -1-H] (7) XKwnpkoe Tonnmeo
e O O B e ) (8) KameHHbIN yronk ¢ 10-12% copepxanua H,0
== A (9) KonocHukoBbIN ras
W )t iy (10)  [domeHHbIN ras
T 1 @
1] [} u "% 18 w \’ AL 3]
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PerynleyeMble napamMeTpbl CropaHuna rasa

Cc0,0,8-0,9- CO, 3HavyeHus gna | Makc. gon.
MakKc. NPaKTUKN KoHLU. CO,
"opoackon ras 10-11% 11,7%
["a3 panbHero
rasocHabxeHus 8-9% 9,0%
KokcoBanbHbIn
ras
MpupoaHbIn ras L 9-10% 10,5%
MpupogHbIn ras H 9-10% 10,6%
MpupoaHbIi ras 9,5-10,5% 11,1%
OKoUKC
Mponan/ByTaH 10,5-11,5% 12,4%

NokasaTenb CO,
OKas3blBaeT BNUAHME Ha
TemnepaTypy yXOoasLlero rasa
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3ameuaHmue:

CnepyeT yunTbiBaTb BO3MOXHbIE YKa3aHus
GVU, npnmep metoga SRG.

CO makcmMmanbHO paspelleHHasi KOHLEeHTpa-
ums 0,1%=1000 ppm; 0,03% npu nepBoHa-
YanbHOW HacTpOKKe.

3HaveHusa Ana NpakTUK1: No BO3MOXHOCTU
yCTaHaBnmBaTb HebonbLwon nokasartens CO,
makcumym 0,05%. Cnuwikom 6onbLuoe Ko-
NNYECTBO U CAULLKOM Maroe KOnmM4ecTBO BO3-
ayxa ysenuumsaet CO. NokasaTenb caxwu, no
BO3MOXHOCTH, 0-1, camoe Oorbliee pa3pe-
WwaeTcsa paBHbiM 3. Ecnu nokasaTtenb caxwu
CMMLLIKOM BbICOK, TO criegyeT o6asuTb 601b-
e BO3ayxa.

Ocoboe BHMMaHWe cnegosano Obl yaenuTb
nokasatenio CO,. NocnegHuin MoXeT oka-
3blBaTb 3HA4YMTENbHOE BIUSAHWE Ha Be-
NMYUHY TemnepaTypbl yxodswero rasa, ec-
N OH OTHOCUTESTBHO HU3KUIA.

Ecnu ropernka - npy ycnoeuu, 4to Gbiil YCTaHOBIEH NMPaBUIibHBIA pacxoj rasa - paboTaeT CO CIULLKOM
GonblMM M3GLITKOM BO34yXa, TO W3NWULIEeK NOJaHHOro BO3dyxXa AOMKEH B KOTMNe pasorpeTbcs, He
MMesl BO3MOXHOCTV OTAAaTh MnornesHoe Tenno. AToT Bo3ayX 6e30 BCAKOM MOorb3bl NPOXoauT Yepes KoTer,
OKasblBaeT HeGnaronpusaTHoe BNMSIHNE Ha TeMnepaTtypy YXOAALLEro rasa v nosbilliaeT CONpoTUBNEHNE

CO CTOPOHbI yXogdLuero rasa.

3.1 UsmepeHune pacxoaa rasa

3.2 NamepeHune gaBneHus rasa B MecTe ero nog-
BeJeHns

3.3 N3mepeHue TemnepaTtypbl BCacbiBAEMOro BO3-
ayxat;

3.4 N3mepeHue Temnepatypbl yxoadilero rasa t,

3.5 NamepeHune copepxanua CO,

3.6 NamepeHue copgepxanusa CO

3.7 NamepeHue cogepxanus O,

3.8 NamepeHne cogepxaHus caxu

3.9 NamepeHune gaBneHns B TONOYHOW kamepe 1 Ha
BX0Ae B AbIMOBYIO Tpyby

C nomouubto CO, KOCBEHHO onpeaensieTcs
noJaHHOe KoNM4ecTBO Bo3gyxa. [ns aToro
€CTb Lienbli pag XUMUYECKUX N SNIEKTPOXU-
MUWYECKMX Croco6oB.

LLinpoko pacnpocTpaHeH py4Hoi npmbop,
paboTatoLwmin no npuHumuny Opca.
OnpepneneHHoe KOMMYECTBO YXOAALLEro
rasa npornyckarT noj AaBrneHNeM Yepes
abcopbeHT, KOTOPbIN MOXET XMMUYECKU
cBazaTb CO,-KOMMOHEHT yXO4ALLEro rasa.
YMeHbLUeHne o6bema yxoaaLlero rasa co-
otBetcTByeT notepe CO,. B kayecTBe ab-
copbeHTa B NpmMbope HaxoauTcst Kannesas
wenoyb (KOH).

Co wkanbl npubopa MOXHO CYUTLIBATL U3MEPEHHOE 3HAYEHME.
Heobxogumo cobnogate MHCTPYKLUMIO NO O6CIyXMBaHUIO N3roTOBUTENSA Npubopa.

OnepaTtop OTONUTENBHON YCTAHOBKN M3Me-
psieT cogepxaHne CO, B yxogsllem rase,
Kak nokasaHo Ha JaHHOM PUCYHKe, C MOMO-
wpeto npoctoro mHamkatopa CO,. Bceraa
cnepyeT CTpPeMUTbCS K BO3MOXHO Gonee
BbicOkOMy coaepxaHuio CO,. Bosgyx, no-
OaHHbIA B U3NUWHe 6onbLIOM Konu4yecTBe,
NMOHWXaeT TemnepaTypy ropeHusi, Tak 4To
noTepu Tenna CTaHOBATCA OLLYTUMbIMM.
Mpu cnuwkoM manoMm wu3bbiTke BO3gyxa
umeeTcsl, npaBda, OMACHOCTb HEMOJSIHOro
cropaHusi.



Mounck ownbKM NpU CRULLKOM MarioMm noka-
3atene CO, Ha ycTaHOBKax € MasyTHbIMMU
cdopcyHkamMn M rasoBbIMU TropenkamMu, a
TaKXKe yKa3aHusl No peryrnmpoBke

Ecnu B pesynbTaTte namepeHus Ha uMmetoemcs

n3mMepuTensHOM OTBEPCTUMN ra300TBOAHOM

Tpybbl, maywen ot kotna, nokaszatens CO,

CNULLKOM Mar, Torga MoryT UMeTb MeCcTO cre-

OyoLLmMe OLNOKM;

B mecTte namepeHus mMoxeT B pesynbtate npu-

coca noboyHOro Bo3agyxa Npou3onTU BO3MOXHOE

paspexeHue ObIMOBOro rasa. 3TO MOXeT npo-

N30MTN MO MHOTUM NMPUYNHAM:

1.) CHavana nameputb CO, u cpaBHUTbL C OC-
TanbHbIMK pe3ynbTaTamu.

2.) CnvwkoMm 6Gonblloe M3MepUTENbHOE OT-
BEpPCTUE MNPMBOAUT K TOMY, YTO U3MeEpU-
TenbHasa Tpybka HebnaronpuaTHO pacnosio-
)KeHa B OTHOLUEHMW MOTOKa ObIMOBOIO rasa.
Tpybka pomkHa ©ObITb HanpaBneHa Ha-
BCTpeYy ABmxeHuto notoka. Camoe ropsdee
MEcTo B MOTOKe yxogswero rasa, LUeH-
TpanbHbIA NOTOK, YyKa3blBaeT Takke mpa-
BUMbHYO TOYKY nameperus ans CO,.

3.) MaszooTBOgHAs Tpyba MMeeT HedoCTaTovHO
NAoTHOE COoedVMHEHMe C ra3o0TBOAHbLIM Nat-
pybkom kotna. Nogcoc nmobo4vHoro Bosagyxa
npoucxoguT GonblUen YacTblo BHM3Y TpyObl,
1 MOTOMY €ro TpygHO OBHapyXnTb.

4.) WN3mepeHue 3a KONMEHOM Bcerga Kputunye-
CKOe, €CInu KOJIEHO He MpMBAapeHO UInun xe
npovnctHoe otsepctve He umeeT 100%-yio
repMeTu3aumio.

Momowpe ansa n. 3 1 n.4: ynnoTHMTb C NOMO-
b KOTNOBOW 3aMa3ku.

5.) MNpouncTHble 3agBMKKU pasrepmeTn3npoBa-
Hbl.
lMomoLlb: 3amMeHVTb MPOKNagaKy WM noats-
HYTb BUHTBI.

6.) Namepenne CO, B TOMOYHOM Kamepe o
CpPaBHEHWMIO C M3MEepeHMeM Ha rasooTBOA-
Hon TpyGe cBMOETENbCTBYET O BO3MOXHOM
nocTynneHnn noboyHoro Bosayxa. Mamepe-
HWe criegoBano Obl BbINOMHUTE C MOMOLLBbHO
bonee ANVHHOWN n3MepuTenbHON TPYOKM Hag
nnamMeHem.

7.) NameputenbHbin npubdop umeet gedekr. M3-
MepuTenbHas XWAKOCTb CMAMLIKOM CcTapas
(nocne -50 wn3MepeHUIn TMOMEHATb Xua-
KocTb). ®nbTp BCacbiBalOLEro YCTPOMCTBA
3abUT MNN CNULLKOM BM@XHbIA, MOMEHSITD.
BeHTnnm BcacbiBatoLero yCTpomcTea MMetoT
aedekt. MamepuTenbHbli npubop nocnatb
Ha 3aBof ANs NOBEPOYHOrO UCMbITaHUS.
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Mpumepbl ¢ ykazaHueM no perynmpoBkKe:

- B pesynbtaTe nsmepeHus nonyveHo 12%
CO, B TOMOYHOM Kamepe M 8% - B rasooT-
BoAHon Tpybe: 31O gaeT pasHuuy B 4%; u3
3TOro criegyeT, 4TO Mexay TOMKonm n me-
CTOM M3MEPEHUa MMEETCs CunbHas pas-
repmeTtunsaums. Pasnuua no COr B 0,5-1%
SIBNSIETCA HOPMarbHOMN.

- B pesynbTate namepeHusa nonyyeHo 8%
CO:, B TONOYHON Kamepe n 8% B razooTBOa-
HoW Tpybe; B 3TOM crnydae nOOOYHLIN
BO3QyX MornagaeT B TOMKy 4Yepe3 ABepLly,
B3PbLIBHOWM  NpeaoXpaHUTENbHLIA  KhanaH,
donaHey ropenkn n 1.4. HenpaBunbHas pe-
rynMpoBKa 3Ha4YeHMs BO3yXa Ha roperike.

Ecnn copgepxaHune CO, B TOMOYHOW Kamepe

CIULLIKOM HW3KOe, TO creaosano Obl JencTBO-

BaTb cregywowmm obpasom: BnyckHyio BO3-

OYLUHYIO 3aCrOHKY 3aKpbiTb Ha CTOSbKO, NokKa

BWOEH HamneT caxwu, 3aTeM CHOBa HEMHOro

NPUOTKPbLITb, NOKa HamneT CaXxu He CTaHeT paB-

HbiM O unu 0-1.
3atem uameputb CO,. Cogepxanne CO,
ONS XKMOKOro TOMnvMBa AOMMKHO ObiTb 12-
13%, Ons CKMXKEHHOro rasa MuHumym 10-
11%, ana npupogHoro rasa 9-10%. B cny-
yae, ecnn cogepxaHne CO; CrMLIKOM HU3-
Koe, cnegyeT MouckaTb pasrepMeTusauuto
Ha gBepue kotna u T.4. K Tomy xe BpemeH-
HO YMEHbLUMTL TAry (C NOMOLLbI OTKPbITUSA
NPOYNCTHON 3aJBWMXKM B KaMUHE), TOrga B
TOMOYHYIO Kamepy OyaeT nonagaTtb MeHbLUE
nobo4Horo Bo3gyxa - MU cogepxaHue CO,
nosbicutcs! Ecnu CO, yBennuutca npu-
MepHo Ha 0,5%, Torga MOXHO yTBepxaarTb,
YTO KOTen edBa N pasrepMeTM3MPOBaH.
Ecnun CO, yBennuutcs Ha 2%, TO ACHO, 4TO
KOTEN CUNBbHO pa3repmMeTU3npoBaH.

- [eepuy KoTna u np. ynroTHUTb, U3MEPUTb

CO,. [lMpouncTHyto 3agBWMXKKY CHOBa 3a-
KpbITb.

- Tenepb, nocrne repMeTMU3aLmMmn KOTna, Hy>HO

OTPErynupoBaTtb BO34yX Ha roperske.

- Y rasoBblX ropenok nocre perynupoBku

CO, cnepyet usmeputb CO ¢ nomoLbto
nameputensHonm Tpyboukn. CO Henb3s
nogHumaTtb Bbiwe 500 ppm=0,05%. [Ons
Tpybouek [dperirepa 10a 310 cOOTBETCTBYET
yucny 5 ana ogHoro xoaa.

Mokasatenb CO Ha npakTuke
MOXeT cocTasnaTe Makcumym 0,1% = 1000

ppm,
npu nepeoHavansHon perynuposke - 0,03%

=300 ppm!



HomuHanb- HOTepVI Tenna c yxogdawumm rasamm 'y
Haa Tenno- TennoreHepatopoB B 3aBUCUMMOCTU OT
nponssoan- BpeMeHU X Bo3BedeHUA Uim yCTtaHOBKA
TENbHOCTb

o c c c
31.12.78 1.1.79 1.1.83 1.1.88

11-25 kBTt 18 16 14 12

25-50 kBT 17 15 13 11

50-120 kBT 16 14 12 10

CBblILLE

120 kBTt 15 13 11 10

3.1 /ismepeHune pacxoga rasa

3.2 lamepeHue gaBneHnd rasa B MecTe ero nogsee
HUA

3.3 VIsamepeHne TemnepaTypbl BCacbiBAEMOro Bo3gyxa
t

3.4 NamepeHne TemnepaTypbl yxoasLlero rasa t,

3.5 NamepeHune cogepxarus CO,

3.6 NamepeHne copgepxaHua CO

3.7 NamepeHne cogepxanus O,

3.8 MlamepeHune cogepxaHusi caxu

3.9 N3amepeHne aaBneHus B TONOYHOM Kamepe 1 Ha
BXOoZe B AbIMOBYIO TpyOy
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B aToNn cBA3M HYXHO elle pa3 ykasaTb Ha
cobnofeHne yCTaHOBIEHHOIO B pe3yrib-
TaTe MOCTaHOBMIEHMSA TennocHabXatoLmx
npeanpusaTui ot 22.19.1978 r. orpaHnye-
HUA B OTHOLUEHUM MNOTEepb Tenna c yxo-
OAWLMMY raszamu.

OnpepeneHune cogepxaHnss CO (okucun yr-
nepopja) B yxoasilem rase.

Masbl CO BO3HMKAKOT NPX HEMOSIHOM Cropa-
HUM UnKM cofepxaTtca B pasfuyHbIX TOM-
NNBHbIX rasax.

Mpn perynupoBke npoLecca ropeHusa crne-
ayeT 6onblloe 3HadeHWe npugaBaTb TOMY,
yTobbl 3TM rasbl cropanu, B MPOTUBHOM
Cclnyyae HeMuCrnorb30BaHHOE TEMno YyXoauT
yepe3 aAbiMoBYyk Tpyby. o atom npuunHe
cogepxaHne CO B yxogsem rase OOIMKHO
nogaepXxmBaTtbCs B TakOM MarnoMm Konwu-
YecTBe, HaCKOMbKO 3TO BO3MOXHO.

CopepxaHne CO MOXeT ObiTb U3SMEPEHO C
nomoLubio npnbopa Opca unum xe ¢ NoMo-
b0 ra3oBOr0 KOHTPOSLHOIO npubopa, Ko-
TOPbIN HanpasnsdeT MNOTOK yxoOsLWero rasa
B KOHTPOmbHYIO TpyOOuKy u B pesyrnbraTe
N3MEHEHUs1 OKpackM MoKa3biBaeT, Kak Be-
nuko copgepxaHne CO. Mbl npocum B TOu-
HOCTU cobniogaTe MHCTPYKUMIO no obcny-
XKMBaHUIO U3rotoBuTenNst npubopa.

N3 coobpaxeHun GesonacHOCTM nepBoe
n3MepeHne OOMKHO ObITb BbINOMHEHO cpa-
3y MOChne perynmpoBaHnsi BO34yXxa U pacxo-
fa rasa.

Okucb yrnepoga, CO, saBnsAeTcs BbICOKO TOKCUMYHOW, yxxe 0,2% coaepxaHusi ee B BO3OyxXe SBIis-
toTca cMmepTenbHbiMu; CO cunbHee, YemM KUCIOPOo[, CBA3bIBAETCA remMornobuHOM KpoBM 1 Broku-

pyeT, TeM CaMbIM, CHabxeHue opraHmama Kmcnopoaom.

da3bl 0TpaBneHus: ronosHas 6ok, NOTEPS CO3HaHWUA, Napanuy AbixaHusa, cMepTb. [lokasaTenb
MAK (MakcrmanbHO fonycTumas KoHUeHTpaumsa Ha paboyem mecte) coctaensieT 50.

2
50= 50cm*
CM

yTo cooTBeTcTBYET 0,005 06BbEMHBIX %. MakcmanbHo gonyctumbim cornacHo DIN 4756 anst yxo-
Aduwero rasa asnsietca 0,1% cogepxxaHusa CO, npu BbixoAe xe B aTMocdepy ras Totyac e pas-

pexaeTcA.

Yrto cnenyet genatb nNpu Hann4nmn COs yxoodwem rase? YBenuunTb nnu YMEHbLUNTb NO-
Aavy Bo3gyxa, nocrne Kaxanoro uSMeHeHma npon3BsognTb 3aMepbl.



3.1 NamepeHune pacxoda rasa

3.2 NamepeHune gaBneHus rasa B MecTe ero nogsege-
HUS

3.3 UsamepeHune TemnepaTtypbl BCacbiBAEMOro Bo3ayxa
ty

3.4 NamepeHne TemnepaTypbl yXoasLero rasa t,

3.5 Namepenune cogepxanHnga CO,

3.6 NamepeHune cogepkaHuna CO

3.7 Namepenne cogepxkanma O,

3.8 MiamepeHune cogepxaHns caxu

3.9 NamepeHne gaBneHus B TOMOYHOW Kamepe U Ha
BXOJ€E B AbIMOBYIO TpyOy

3.1 iamepeHue pacxofa rasa

3.2 smepeHune gaBneHuda rasa B MecTe ero noaeseje-
HUS

3.3 U3mepeHmne TemnepaTypbl BCacbiBaeMoro Bo3ayxa
ty

3.4 NamepeHne TeMmnepaTypbl yXOAsLero rasa t,

3.5 UsmepeHune cogepxanusa CO,

3.6 UsmepeHune cogepxanua CO

3.7 NamepeHune cogepxanns O,

3.8 NamepeHne cogepaHmA caxu

3.9 NamepeHne gaBneHus B TOMOYHOW Kamepe U Ha
BXOJ€ B AbIMOBYIO TpyOy
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Onpegenenue cogepxanns O, B yxoas-
Lem rase.
Hons kucnopoga (O,) B BO3gyxe cocTaB-
naet 21%. Yem Hmxe cogepxkanune O, B
yXoOsLWmx razax, TeM MeHbLUe U30bITOK
BO34yxa M TeM Nnyulle K.M.A.
OnpegeneHue cogepxaHus O, npoucxo-
OUT TakuM >xe o0pasoM, kak u onpegene-
Hue cogepxaHma CO,, TONbKO B KayecTee
peareHTa ucnoneayetca gocgop (P). Ha
npaktuke cogepxaHme O, un3MepsIOT
TONbKO Ha BoNbLUNX YCTaHOBKaX.
Copepxanne O, MOXeT ObITb Takke Mnosny-
YEHO B pe3yribTaTe BbIYNCIIEHUS, €CIN U3-
BECTHO cogepkaHune CO..

02 - 21(002 MaKC— COQ)

CO, makec.

Mpn CoKUraHUmM TEXHUYECKOro TOMIIMBHOMO
rasa caxa nosiBNAETCs TOMbKO Npu 3KCTpe-
MarnbHbIX YCMOBUSIX.

MeToa Ans onpepeneHnss OONu caxu B
YXOAAWMX rasax COCTOMT B TOM, YTO WU3-
BECTHOE KONMM4eCTBO YyXOAsLLEero rasa ¢ no-
MOLLbIO  Hacoca BcacbiBaeTcAa  yepes
dunbTpoBanbHyto bymary. Caxa ocaxaa-
eTcs Ha dunbTpoBarnbHon 6ymare n 6onee
UNn MeHee cunbHO okpawmsaeT ee. Cre-
NeHb MOYEepHEeHUs OT HaneTa caxu orl-
pegenseTca € MOMOLLbIO CpaBHUTENBHON
LIKanol.

YUTo genatb Npu HanmMymMm caxu?
Heobxogumo yBenuunThL nogadvy Bosayxa.

M ons aton uenu B cneumnanmM3avpoBaHHOM
npopaxe MMelTCH TakkKe COOTBETCTBYIO-
Wwme nameputenbHble npnbopsl. MNpy BbIGO-
pe npubopa cneayeT obpalwiatb BHUMaHue
Ha TO, ONns Kakowm uenu oH GyaeT npegHa-
3Ha4eH.

Ycnosus ona nposefeHua Tecta Ha caxy:
Hacoc pans nposedeHus TecTa [OSMKEH
ObITb uYncTbiM. PunbTpoBanbHad OGymara
OOMKHa MMeTb KOI(MULMEHT OTpaKeHus
paBHbIn 85%z 2,5% 1 B YNCTOM COCTOSIHUM
ee CcrnocobHOCTb nponyckatb BO3AYX AOMK-
Ha cocTaBnAaTb 3/CM"B MUHYTY, YTO COOT-
BETCTBYeT nepenady AasrneHua B 20-80
mbap. Tpybka un3mMepuTenbHoro 3oHAa
AOMKHa CTOATb MNEpPneHauKYIApHO K OCK
rasooTBoAHON TPyObl M HUrOe He compuKa-
caTbca C ee cTeHkamu. CnepyeT y4ecTb,
4TO M3MepeHne ByaeTr ownboYHbIM, ecnu
NPON30oMAET COMPUKOCHOBEHWNE C MOKPbIThI-
MU caxewn CTeHKamu Tpybbl.



Brnwanue ornoxeHii nertyJyen 30MbI 1 CaXN Ha HarpeBaTeNnbHbIX

(cornacHo aMepuKaHCKUM aHHLIM)

NOBERXHOCTAX KOTNa Ha TemMnepaTtypy yXoQaunx raes
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Mpy OTNOXEHUN CaXxu Ha HarpeBaTernbHbIX
MOBEPXHOCTSAX TeMMnepaTypa yXoasLwux ra-
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3.1 N3mepeHune pacxopa rasa

3.2 NamepeHue faBneHus rasa B MecTe ero nogsefe-
HUS

3.3 NamepeHre TemnepaTtypbl BCackiBAEMOro Bo3ayxa
t

3.4 VlamepeHue TemnepaTypbl yxoaswero rasa t,

3.5 NamepeHue cogepxkanusa CO,

3.6 NamepeHue cogepxanua CO

3.7 Vamepenne cogepxarusa O,

3.8 ViamepeHne copgepxxaHus caxw

3.9 N3mepeHue gaBneHUs B TOMNOYHOM KaMepe U Ha
BXoAe B AbIMOBYIO TPyOy
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MOXET yBENNUYNTLCS TeMnepaTypa yxoas-
LLIMX ra3oB Npu COOTBETCTBYIOLLEM OTIOXE-
HUK Caxu.

Mpumep oNs cYNTbIBAHUS:

Ecnu Ha noBepxHOCTW HarpeBa nMmeeTcs
OTNoXeHue caxu B 1 MM, To 13 rpadmka
BMAHO, YTO TeMnepaTtypa yxogsLmx ra3on
Bo3pacTaeT Ha 58° C.

M3mepeHre gaBneHus B TOMOYHOW Kamepe
MU Ha BXo4e B AbIMOBYK Tpyby npocto BO
BCEX OTHOLUEHMAX, HO Ha MpPaKTUKe 3TUMM
N3MepeHNsIMMN YacTo npeHebperatoT.

B yem 3gecb npuymHa?

Takoe BnevatrieHue, YTo B UISMEPEHUMN OaB-
NEeHMs1 He yCMaTpuBalT MPaKTU4eCKown
nonb3bl. inn ke geno 3gecb B TOM, 4TO
NPakTUK He COBCEM MOHUMAET, YTO eMy Je-
naTtb ¢ gaBneHnamu. Ha camom pgene, Ha
NpakTUKe HEBO3MOXHO COCTaBWUTb aHanms
npoLiecca ropeHusi, ecrnm COOTBETCTBYIO-
wmm obpaszom He NpUHUMaTb BO BHMMaHue
nokasartenu gaenexHus. Mbl cuntaem Bax-
HbIM €eLle pa3 ykasaTb Ha TO, YTO XOPOLUUI
cneunanucT He CTaHeT OTKasbliBaTbCHA OT
n3aMepeHnin gaBreHus.

[laBneHne B TOMO4YHOW Kamepe N Ha Bxoae
B OblMOBYHO Tpyby moxeT ObiTb onpeaene-
HO C MOMOLLBLID NOAXOOAWNX U3MEPUTENb-
Hblx npubopoB. bonee BbIrogHBIM 4NN
npakTMka SBMseTcs M3MepuTenbHbIn npu--
0op, KOTOPbIA C MOMOLLbI0 MarHUTa MOXET
ObITb NErko yKpenneH Ha nepegHen CTeHke
KOTfia u umeeT ABa Auanas3oHa NnokasaHun.
3TMM crnocobom JaBneHne B TOMOYHOW Ka-
Mepe 1 Ha BXOAEe B ObIMOBYH TpyOy MoxeT
ObITb 32ahUKCUPOBAHO OOHUM B3rNA40M.
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N3wvepeHne OaeneHns Ha BXoge B ObIMOBYIO
TpyOy OOIMKHO MPOMCXOauTb Npu paboTtatoLlen
ropenke. B cnydae TennoreHepatopoB C TO-
MOYHOM KaMepoWn C paspexeHMeM ObIMOBasi
TpybGa O0SmKHa BbIMUMULLL-ONPeaerneHHble 3a-
Jaun, 0 KOTOpbIX, B YaCTHOCTU, ByaeT eLue pac-
ckasaHo Briepegn. CyLLEeCTBEHHO: B crydae
KOTIIOB C paspeXeHUeM BO BPEMsi UX IKCnIya-
TauumM B TOMOYHOW Kamepe [eWCTBUTENBHO
[OIDKHO ObITb paspexeHye.

CriepqoBatenibHO, COOTHOLLEHVSI OaBrieHUsi BO
BCEW CUCTEME [AOMMKHbl OblTb COrMacoBaHbl
apyr ¢ gpyroM. CambIiM BaXHbIM BONpPO-
COoM pans npakTuka Torga 6yaer Bonpoc
0 HeobxoaMMom paBrieHMM B OAbIMOBOM
TpyGe n B Tono4YyHOM Kamepe.

3anomMHure:

paspexeHne Ha BXxoge B AbIMOBYK Tpyby
[OIDKHO MOAOEPKMBATLECA MOCTOSIHHBIM U Y TO-
PENOK C Marion NpoM3BOANTENBHOCTBIO LOIPKHO
coctaensaTs 0,05-0,1 m6ap.

Xopolulee cropaHve npeanonaraeT NoCTOSHHOE
[aBrieHve B Torno4Hom kamepe. MNpu konebanu-
AX OaBIEHNS BO3HMKAKOT M3OLITOK MK HeOoC-
TAaToK BO3AyXa MpW BXOAE B CMECUTENbHOE
YCTPOMCTBO. [0 3TOM Xe MpuYMHE CTaHOBUTCS
ACHbIM, YTO B CUCTEME OOIMKHblI MMETb MECTO
MOCTOSIHHBbIE COOTHOLLEHUS OABIiEHUs, YTOObI
ropeHve Mormo npotekatb 6e3 nomex un ¢ no-
CTOSIHHbIMM Nokasatensimm CO.,.

HanopHas rasoBas ropenka RG1 c¢up-
Mbl MTnpu

Tawm, rge oTcyTCTBYET CTabunbHoe paspe-
XeHwue B AbIMOBOM Tpybe, MOXHO UCNpaBuTb
MONOXeHWE C MOMOLLILIO perynsaropa Tam,
BCTPOEHHOIO B ra3ooTBOAHbLIN kaHar. MNpu MoH-
TaXke perynsropa Tarv 0cobo pekoMeHayeTcs
cobrofieHVe COOTBETCTBYHOLLIMX ANPEKTUB doe-
AepanbHbix 3emenb. Ecnn cvna Tam naHavans-
HO CIMLLIKOM Mara, TO MOXeT NOMOYb TONbKO
perynsaTop TArv B BUAe BEHTUNATOPA.

YToBbl MMETb BO3MOXHOCTb MPaBWUIbHO  YC-
TaAHOBUTb pa3peXxeHue Ha Bxode B ObIMOBYHO
Tpyby, NpakTMKy HeoBXOOUMO OMpedenuTb Co-
NPOTUBIIEHNE CO CTOPOHbI YXOASLUMX [a30B.
Mo 3TOM NpUYMHE HYXHO 30€ECh elle pa3 ocTa-
HOBUTLCH  HA  3HAYEHWN  COMPOTUBMEHVS.



MM BogsiHoro ctonba

32

{

Kak nokasaHoO Ha puUCYHKe, OCHOBOW Ans
lonpeaeneHns CONPOTUBIIEHUST SIBISIETCS

¥

M3MepUTENbHBIN NPUGOP, KOTOPLIA MOXET
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paspexenue nabbiTouHoe nasnexve

m6ap

NoKa3blBaTb AManasoH paspexeHus u aua-
iNa3oH N30bITOYHOIO AABMEHUS.

‘OTOT BUA M3MEpPUTENbHbLIX NPUBOPOB MOX-
HO npuobpecTv B cneuvanusaMpoBaHHOM
Toproene. lUkana nsmepuTenbHbIX NpuUGo-
POB MMeeT nocepeauHe HyNeByl OTMETKY,
[AaBneHve OOIMKHO U3MepsAaTbcs B MbGapax.
Takum oGpasom, OaBneHve MoXeT u3me-

MM BOASIHOTO ctan6a
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CornportvaneHue

ConpoTuaneHue co CTOpoHbl ALIMOBOIO a3a cocTasnsieT
2 MM BofiHoro cTonBa wnu 0,2 mGap

PSITbCA B AManasoHe paspexeHus 1 B aua-
nasoHe U30bITOYHOro AaBIEHMS.

Kak nokasaHo Ha JaHHOM pUCYHKe paspe-
XeHue Ha Bxoae B ObIMOBY Tpyby cocTtas-
nsaet 0,4 mbap, a paspexeHne B TONOYHOM
kamepe paBHo 0,2 m6ap. Tak YTO NOCKOsb-
Ky oba gaBneHuss HaxogsaTcs B OOHOM U
TOM X€, @ UMEHHO - MWUHYCOBOM Ananaso-
He, MOXHO ANsl HaXOXAeHNa pasHOCTU Bbl-
YecTb MeHbLUee 3HadYeHne u3 bonbLuero.

PesynbrTar:

MM BoAsiHoro ctonGa
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Duimosan TpyGa,
IR TonouHan KaMepa

Conpomanerve 1
) )
ConpoTvBneHue co CTOPOHB! AbIMOBOTO rasa cocTasnser
5 mm BogHoro cronGa unv 0,5 mBap

CO; 13% # 80° npu -15° sHewHeit TeMnepaTypbi

-

st

’

2 7L Mowpocs sennwTopa 100%
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Koten ¢ Tono4Hon £ . NOSBAM ypaEHUTEBHON WaRGW
xamepoi noa s g . '
paspexetnem s Pasnetwe » asimosod pyGe

M3 gaHHbIX CbaKTOB MOXHO YBMOETb, KaK BaXXeH A4 NPaKTUKa KOHTPOJ1b 3a AaBlieHnemM BO BpeM4d Mnpo-

TeKaHWsl NpoLecca ropeHus.
3anomMHuTe:

MmeeT mecTo nepenag gasneHun B 0,2
mbap.

[Mpn onpepeneHun conpoTUBMEHUSA CO CTO-
POHbI YXOAALMX ra3oB B Criydae TOMOYHbIX
Kamep C M30bITOYHbIM AaBfiEHNEM MOXHO
NCXOANTb U3 TOro, YTO OAHO AaBrfeHue Ha-
XoOouTca B guanas3oHe u3bbITOYHOro AaB-
neHus, a gpyroe - B AnanasoHe paspexe-
HUS.

Ecnn pgonyctuTb, 4TO paspexeHne Ha
BXo4e B AbIMOBYH TpyOy coctaensiet -0,3
mbap, a n3bbITOYHOE OaBreHWe B TOMOY-
Holn kamepe paBHO +0,2 mBap, TO MOXHO
KOoHCTaTupoBaTb nepenag gasnexHun B 0,5
mbap.

Ha paHHOM pucyHKe crnegyeT OCTaHOBUTb-
CA Ha B3aMMOAENCTBUWN [aBMEHUN Yy KOT-
NOB C TONOYHON KaMepoWn Noa paspexeHu-
eM. [pu paccmMoTpeHun AaHHOro Bonpoca
cnefyeTt UCXOAUTb U3 MOLLHOCTM BEHTUNS-
Topa ropenku. [na TOMOYHBIX Kamep nog
paspexXeHneM BEHTUMSATOP FOperku pac-
CYuTaH TakuM obpas3om, YTO HyneBas OT-
MeTKa HamopHOW MOLLHOCTM BEHTMRSTOpa
NPV BbIFOPaHWM MNiaMeHn yxe OOCTUrHyTa.
lMpeogoneHne conpoTUBIEHNS CO CTOPOHBI
YXOASALMNX ra30B U BbiBEOEHUE YXOOALLErO
rasa B OTKPbITOE MPOCTPAHCTBO [LOMMKHO
ObITb rapaHTMPOBaHO AbIMOBOM TPYHOW.

TOJNMBbKO B pe3ylibTaTe KOHTPOJIA 3a AaBlieHneM rapaHTMpoBaHbl NOCTOAHHOCTb NPOTEeKaHNA npouecca

ropeHna n cobnogeHue ,D,eﬁCTBYIOLLI,VIX npep,nwcaanh.
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UT0o6bl 3KCnyaTUpoBaTb TOMOYHYIO Kame-
py nog M30bITOYHLIM OABIIEHNEM C ra3oBoW
HamnopHoOM ropernkon, BEHTUNATOP roperku
OOIKeH umeTb Gonee cunbHoe HarHeTa-
HVe, T.K. B 3TOM Cllydae cropaHue npoTeka-
€T Npy N3GbITOYHOM AaBNEeHUN.

ConpoTuBreHne yxodsLWux rasoB KoTna
OOIMKHO MPeoaosieBaThCs AaBMNEHWEM BEH-
TUNATOPa U HyneBasi OTMeTKa BEHTUNSTOp-
HOro [faBneHusi OOCTUraeTcs TOSIbKO Ha

B Crniy4ae TOMOYHOWN KaMepbl C M306bITOYHBIM JaBIEHMEM Ha ObIMOBYH pr6y HE BO3J1araetcsd BbINoOJi-

HeHne Kakmx-nmbo 3agay B xoae npouecca ropeHud.

[bimoBas pr6a MMeeT 3aJaden TOSbKO NnLlb BbiBOA yxXogdauwmnx ra3oB eCTeCTBEHHbIM NyTEM B OKPY-
Xawulee npocTpaHCTBO, HE OnyCKad UX TeMnepartypy HMxXe TOYKU POoChl.

Pa3pexeHune Ha Bxoae

B AbIMOBYIO TPYOy AOMKHO ObITb
paccyuTaHo TakK, YToObl OHO
He OKa3blBaso BIIUSHUA Ha

npoTeKaHue npouecca ropeHus

1. VamepuTtb pacxop rasa

2. YuntbiBaTb JaBfieHNE Ha BXOAe B Obl-
MOBYHO
TpyOy 1 B TONOYHOM Kamepe

3 TemnepaTypa yxoasLmx ra3oB He
BblLIEe, YeM TpebyeTca

1. N3amepuTb TeMnepaTypy Bo3ayxa ans
ropeHust

2. CTpeMuTbCs K BbICOKMM NoKasaTensam
CO,

3. He npeBbiwaTtb cogepxaHme CO
paBHoe 0,05 o6beMHbIX %

M3 paHHOro cpbakta cnepyeT 3akniOUUTb:
paspexeHne Ha Bxoge B AbIMOBYL TpyOy
OOIMKHO ObITb paccynTaHo Tak, YTobbl OHO
He OKasblBano BINUSHUSA Ha npoTekaHue
npouecca ropeHus.

B aton cBsasn cneayet ocobo ykasaTb Ha
cBoeobpasne TpeboBaHui, NpeabsiBrsie-
MbIX K AbIMOBbIM Tpy6am, npu paboTte ¢ TO-
NMOYHBbIMKM KaMepaMn nog W30bITOYHbLIM
[aBreHneM.

Pes3loMypysi, MOXXHO B OTHOLLUEHUU OTAENb-
HbIX M3MEPUTENbHBIX NMPOLLECCOB AaTb cre-
aylowme pekoMmeHgaumm:

1. [ns BbINOSIHEHMS OENCTBYIOLWMUX Npea-
nNMcaHWn 1 Ans JOCTUXKEHNSI MOCTOSIHCT-
Ba NpoTeKkaHus npoLecca ropeHus He
06xo4MMO TOYHO onpeaenuTb pacxon
rasa.

2. lMpwu cobnogeHnn gaBneHui B TONoY-
HOW Kamepe M Ha BXxo4e B AbIMOBYIO
Tpyby OocTuraeTcs NOCTOSHCTBO rope-
HUS.

3. TemnepaTtypbl YyXOOALMX [a30B He
OOJDKHbI ObITb BbILLE, YEM 3TO TpebyeT-
¢4, 4TOObI Oblna rapaHTMpOBaHa 3KOHO-
MWYHOCTb YCTaHOBKM.

4. B oCHOBY pac4yeToB KnaaeTcsi TONbKO
TemnepaTtypa Bo3ayxa A5l TOpeHust, Ko-
Topas u3MepsieTcsl Ha BXo4e Bcachl-
BatoLLero natpybka ropernku.

5. CnepyeT NOCTOSAHHO CTPEMMUTLCS K Mak-
cMMarnbHO BbICOKOMY cogepanuio CO..

6. He npesbiwaTtb cogepxaHne CO pas.-
Hoe 0,05 06beMHbIX %
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PesynbTtaTbl M3MepEeHUiA TEXHUYECKOO TOMNMBHOMO
rasa

MpoTekaHue npouecca

UamepuTenbHas TexHuka Ans NpakTnyeckoro -
NonL30BaHNA

OnpeneneHne Npovs3BoaMTENLHOCTN FOPernku
OneKTpoTeXHNYeCcKoe NoacoeanHeHne ra3oBom ro-
penku

ApmaTypa Ass rasoBoro NoAcoeanHeHNs

MponsseaeHHoE
Tenno

| | i Jm?
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CneumnanbHble npegnucaHnsa TpedyoT npu
BBOJE B SKCMfyaTauuio OTONUTENbHbIX YC-
TaHOBOK onpeneneHnsi HOMUHanNbHOW Ten-
Nonpou3BoanNTENBHOCTU FOPEsKu.

Kak MmoxeT ObITb BbIMONHEHO 3TO YeTKoe
TpeboBaHue?

HomuHanbHas Harpy3ska

HomunHanbHOM Harpyskon rasoTOmnMAMBHOMO
KoTna HasblBaeTCs NOABOAMMOE B rase 3a
eOUHULY BPEMEHM KOMNMMYecTBO Tenna wms-
MepsieMoe B M°/4 B paBoyeM COCTOSHUM.

U3mepeHue pacxoaa rasa MonHein 060-

pOT B NOCNefHen KneTke ra3oBoro cHeTyu-
ka o3HayaeT: 0,1 m® (10011) ra3a npoTeknu.
PasHocTb Mexay ABymMsi mocnenyroLwmumMmm
uMcpamun BO BTOPON KneTke nocne 3ans-
Toit cocTasnsiet 0,01 m* (KOn).

Pacxop rasa

AMnupunyeckasn opmyna:

Pacxog B M” = konu4yecTBy npobexasLumx
LMcp BO BTOPOM KNeTKe Nocre 3ansaTon 3a
36 cekyHa. (CnepnyeT yunThiBaTb OeNeHUs
Mexay AByms npoberatowmmmn uudpamm).
[pumep: BO BTOpOK KreTke nocre 3andaTon
3a 36 cekyHA 6binu cymTaHbl Undpbl 4,6,
yTo AaeT 4,6 Mm°/y



Tenno

lMpovsseaeHHoe

n3
rasa

N3MEpPEHO B
M
Kr/y

[MponsseneHHoe
TEnno

n3

MpownsseaeHHoe
TEnmno
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[nsa onpegeneHna HOMUHaNbLHOW Harpy3ku
HY>XHO 3HaTb HOMWHAMbHYO TENSIONPON3-
BOOMTENbHOCTb, TENOTy CropaHus Ton-
NMBHOrO rasa u k.n.4.
HomuHanbHas Harpyska [M3/L|] =
HOMUWHasbHas TBMIIOMPON3BOAUTENBHOCTL
H,KILI.
HomuHanbHas Harpyska [kBT/u] =
HOMVHasIbHas TENoNPOV3BOAUNTENBHOCTD

K.M.A.

MpounsBeaeHHOe KONMMYeCTBO TennoThl B
KBT/4 = yCTAHOBOYHOE KONM4ECTBO M /4 Hyg

MoTeps Tenna c yxoasaWwMMH razamm
Mpoun3BeneHHoOe TEMNO Ha MpaKTUKe Herb-
351, 04HaKO, NONHOCTbIO NpeBpaTUTb B MO-
nesHoe Tenno Ans otonneHus. Ero oTHo-
LLUEHNE K HEeWCMONb3oBaHHOMY Tensy Bbipa-
XaeTcs B NpoLeHTax.

Heuncnonb3oBaHHoe Tenno HasbiBaeTcs Mo-
Tepel Tenna ¢ yxoasaLyMmMmn razamu.

MoTepsa Tenmna ¢ yxoOsLMMKN rasamu onpe-
Jensetcsa no gopmyne 3urepTta. dta gop-
Myna nonyyaeTtcs crefdylolwmm o6pasom:
N3 nsmepeHHoO TemnepaTypbl yXoasaLero
rasa, obosHayaemol 3Aech t,. BblMMUTaeTCs
TemnepaTypa BcacbiBaeMOro Bo3dyxa Anst
ropeHusi, 0603Ha4aemMoii 34ech t;.

PasHocTb Mexay t, 1 t; 1 cogepxaHue oc-
TaTtoyHoro kucnopoga O, onpenensoT no-
Tepto Tenna ¢ yxoaawmmMm rasamm.

A, B
1. Topoackowu ras 0,63 0,011
2. MpupoaHbIN ras 0,66 0,009

3. Nponax / ByTaH 0,63 0,008
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lMNponsseneH-

Hoe Tenso

MponsBeneH-

Hoe Tenno
100% npownsBeneHHOro
Tenna -% notepwu Ten-
na ¢ yxogswumm rasa-
MU
=0

MpounsseneH- =%«kn.g.nF

Hoe Tenno

Mpounsse-

JeHHoe
Tenno B KBT
(kkan/v)

X

K.n.a. nF%

Tensonpouns-
BOOMU-
TenbHOCTb
KoTna B KBT
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MoTeps Tenna ¢ yxogsawmMMu rasamum Mo-
XeT OblTb onpeaeneHa ¢ NoMoLLblo coaep-
»aHusa CO,:

Ay B
1. Topoackom ras 0,35 0,011
2. NMpupogHbIN ras 0,37 0,009
3. NMponaH / ByTaH 0,42 0,008

PesynbTar:

[aHHoe npou3BefeHne — 3TO AONs, Npu-
XoAswasncs Ha NoTepr Tenna ¢ YXOAALm-
MW rasamu, BblpaxeHHas B %.

Mpumep:
lMoTepsa Tenna ¢ yxo4aLWMMU razamm =

= (180 - 9) « (0,37/10+ 0,009) = 7,87%

Ecnu ot npoussepeHHoro Tenna (100%)
OTHSITb MOTEPH Tensna C yxoaswmmmn rasa-
Mu (B %), TO NONYYMM TEMSOTEXHUYECKNN
KO3dhMUMEHT NONe3Horo gencTanga Nk

Tennonpon3BoAnTENbHOCTL KOTNA
3pecb OygeT nokasaHo, Kak MOXHO Npowns-
BECTW onpegeneHve Tenmnonpou3Boamn-
TenbHOCTM kOoTNna 6e3 yyeta notepu Ha um3-
JydeHue a3lr.

MponsseageHHoe Tenno B kBT (kkan/y) ne-
peMHOXaeTcs C BblMUCNEHHbIM K.n.A4. Pe-
3ynbTatoM SABNAETCHA TennonpounsBoau-
TenbHOCTb KOTNa B KBT, a »MeHHO: npu 3a-
AaHHOM yCTaHOBOYHOM KOfun4yecTBe Tenna,
N3MEpPEHHbIX TemnepaTtypax u us-
MepeHHOM coaepxaHum CO,.

Mpumep:

HOMWHanbHas Harpyska 25 kBT, Torga Ten-
Nonpon3BOAMTENbHOCTL KOTMa COCTaBUT
22,5 kBT, npuHnmas nF =0,9.



3anomHuTe:

yeMm 6onb-
LLe nones-
HOe Tenno

TEM MeHbLle
Hencnosmb-
30BaHHOe
Tenno

MoTepu Tenna ¢ yxoasLwymMmm rasamm =

(ta- t1)-(A2/CO,+B)

KoadhpuumneHT nonesHoro gencrems =
100 - noTepu Tenna ¢ yxoasaLwmMMmn rasamu
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3[eCb ellle pa3 NokasaHbl B3aUMOCBSA3U, U
crneumanucT JOJKeH YCBOUTb, YTO

yem Gonblle TpebyeTca NnonesHoro Tenna,
TEM MEHbLIMM criegyeT noaaepXuBaTtb
Heuncrnonb3oBaHHOe Tenso.

Pestome no teme

"OnpepeneHne NpPou3BOAUTENTLHOCTHU

ropenku"

1. TemnepaTypa yxogsLmx rasos t, - TeM-
nepaTypa BcacbiBaeMoro sosayxa t; B
°C

2. PesynbTaT AeniMM Ha naMepeHHoe 3Ha-
yeHue CO,

3. PesynbTaT ymMHOXaeM Ha koapduumneHT
CpeAHero 3HayeHns ans aHHoro BMaa
rasa

4. Boluntaem n3 100% notepu Tenna c
yxogsLwmm razamu, nonyyaem koapdum-
LUMEHT NonesHoro gencrams nF

KoadcmumeHT nonesHoro gencrens
KoTna

Mpn HaxoxgeHun koadpduumneHTa nones-
HOro OencTBus cnegyet obpatutb BHUMA-
HWe Ha To, 4YTO mocnegHun obpasyeTcs u3
noTepu Tenna ¢ yxoaswumm rasamm u no-
Tepu Ha nanyyeHue kotna. lNotepu Tenna c
YXOAALWMUMM ra3amMmu MoryT ObiTb MOMyYeHbl
Ha yCTaHOBKEe, MOTEPU XE Ha M3JyyYeHue -
HeT. OTO 3HadeHuWe cregyeTt MonyyYnuTb OT
N3roToBUTENS KOTNa. Y KOTMOB HOBOrO Mo-
KOJSIEHNS1 OHO MOXeT cocTaBuTb -1,0 go
2,5%, y cTapbix KOTnoB oT 2 0o 5 % u 60-
nee.

CornacHo cooTBeTCTBYHOWUM npeanncaHnam 01U nocne BBOAA B JKcnnyatTaumo U TeXHU-
YyecKoro oﬁcnymuaauvm BO3HMKaeT He0BXOAMMOCTb B COCTaBNeHUU npoToKona. 1ot npoTo-
KOJ&1 MOXeT BbINOJNTHUTbL CBO€ NpeaHa3Ha4YeHue TOJNIbKO Torga, korga oH 6yﬂeT nonHbIiM. 3Ta
nonHoTa BKM4YaeT B cebsa Bce npuBegeéHHble B AAHHOM 06pa3u,e no3nuuun. Uenblo, K
KOTOpOI;I HY)XHO CTpeMuUTbCA cneuuvanucTty B OAHHOW BaXHOM obnacTu TennoTeXHUKMH,
AOJIXKHO CTaTb onpeaperneHue "HOMMWHanNbLHOMN TEensIonpon3BOAUTENILHOCTU FroOpenku”.



38

M3ﬂ.eﬂMe- HOMUH. TennonponssBoaunT. KoTNa

KoTén HoMuHanbHas Tennonponaso- HommHankHas Harpyska= —— =
KoathdpuumeHT nonesHoro gencreusi
ANTENbHOCTb KOTNa -

T e kBT
TUM || e KBT anIHVIMaﬂ TENNOTEXHUYECKUN K.M.A4. paBHbIM....O,g.
[openka  [JuanasoH MecTtopacno- | daenenue | Tennota cropaHnsa B HOpMarbHOM COCTOSI-
®dupmbl noxeHwe Hag | noacoe- HUW - KO3 PULMEHT NepecyéTa =
GIERSH YPOBHEM MO- | AuHeHusi- | H, B paboyem coctossHum
ps: [aBneHne | B B HopmanbHOM COCTOSHMM
Twvin Conno nokosi [ AT kBTu/ m* - KOADPULNEHT............... =
1 kBtu/ m°
YCTaHOBOYHOE KOMNMYECTBO rasa M° [y =
MeTpoB mbap =HomuHanbHasa Harpy3ka kBT
[ T — M 1y
[asneHne ncrteyeHns | Pene naB- | TemnepaTypa yxoasa- Temnepartypa Bca- | TemnepaTtypa
o nocne NEeHNst yc- | WnX rasoB CbiBAaeMOro Bo3gy- | kotna
perynaTtopa TaHoBne- xa
mbGap mb6ap HO: °C °C °C
MoHunzaumoHHbin | CogepxaHne CO | Coagepxanue CO, | Hanét caxn HomuHanbHas
TOK % % TennonpousBoaun-
TEeNbHOCb FOPEenku
[aBneHne Ha [asneHue B ConpotuBne- MNoTepu Tenna | k.n.a. kBT
BXo4e AbIMO- TOMOYHOW Ka- Hue c yxogawmmm | =0,..........
BOM TpyObI mMepe rasammu
mbap mbap Mbap
1 PesynbTaTbl U3BMEPEHUI TEXHNYECKOro TONNMBHOrO | HanopHyto rasoBylo roperky, BXOOSLLYO B
rasa COCTaB OTOMUTENTIbHOW YCTAHOBKW, HEIb3s
2. TpoTekaHne npolecca ropeHus paccmaTpmBaTb Kak 4acTb YCTaHOBKW, Cy-
3. NameputenbHaa TexHuMKa Ons NPakTU4ecKo- wecTBytowyto camy no cebe. OHa aBnseT-
ro UCrnonb30BaHUA CH 4acTbl0 OOHOr0 TEXHWUYECKOro Lenoro,
4. OnpegenexHve NponsBoaNTENbHOCTU rOpenku TECHO CBA3aHHOMW C OCTaslbHbIMWN YCTPOMWCT-

.SﬂeKTpOTeXHMHeCKoe nogcoeAnHeHne rasoBou ro- BaMy BCEN OTONUTENbLHON YCTaHOBKMW. B
PEJIKN O0aHHOM pasfaene OOJDKHbI ObITb paccMoT-
6. ApmaTypa A4 ra3oBoro nogcoeanHeHund PEeHbl 3NEeKTpu4eCkne CBA3n Mexay Hanop-

HOW ra3oBOW ropesikon 1 KOTMOM.

HanopHas rasoBas ropenka ¢upmsbl Girsh N3 coobpaxeHun TexHukn Ge3onacHocTH,

RG1 KOTOpble YCTaHOBIIEHbI, UICXOAHA U3 Creuu-
anbHbIXx npegnucannn DIN 4788, npepo-
XpaHuUTenNbHble YyCTponcTBa bGbinu pasge-
NeHbl COorfiacHoO COOTBETCTBYHOLEN HOMU-
HarbHOM MPOU3BOAUTENBLHOCTU TOPErioK.
CoobpasHo € 3TMM HamnopHble ra3oBble ro-
penku OOMKHbl OblTb OCHALLEHbl ra3oTo-
NMOYHbIM aBTOMATOM, 3aALUUTHOE BPEMS KO-
TOPOro COOTBETCTBYET MpeAnucaHHbIM
NPONYCKHbIM CNOCOBHOCTAM.

HanopHble ropenkn ¢ HOMUHaNbBHON Harpy3Kown
00 50 kBT gomkHbl ObITb OCHaLLEHbI 3aLLUMTHBIM BpEMEHEM paBHbIM 5 cekyHAaM
cBbiwe 50 kBT - 3 cekyHaam.

Jatyuk nnameHn JomkeH cpabaTbiBaTb camoe nosgHee Yepes 1 cekyHay.
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Mycx ¢ o6pa3onaHuem nnamenu
Moa 3aWwMTHLIM BPpEMEHEM MOHUMAKOT Hau-

Bpema JAUNTHOE BPEMS Gonee [OMYCTUMBIN NPOMEXYTOK BPEMEHW,
NpenBapuTEntHoH | paBora B TEYEHME KOTOPOro ras noctynaeT B Kame-
j—--- NPORYBKU ool pa - py cropaHusi 6e3 BO3HUKHOBEHUSI NPU 3TOM
(R
—Morep M~ nnaMmeHn. Ha ucnonb3yemblx HaMu Tonou-
HbIX aBTOMaTax Mbl oCTaHoBUMCS Gonee
Féne eoayxa noapo6HO B ApYrom MecTe.
Bentuny
Jaxuranue —
Mnams

Fa30TONOYHbLIN aBTOMAT

[a3oTono4YHble aBTOMAaThl, UCXOAS U3 MO-
CTaBIEeHHbIX Nnepeg HUMW 3agad, cornacy-
lOTCS C COOTBETCTBYIOLMMK TOpPENKaMu.
PerynaposaHvie ¥ MonHoCTbIO aBTOMATUYECKNe rasoBble ro-
. KOHTPOM® 38 penku OOSMKHbI 6VI:ITb cornacHo ONe 4788
e Temnepatypod OCHalLeHbl YCTPOWCTBOM AOJ11 KOHTPOns 3a
. nnaMmeHem, KOTOpoe MpOoLUfIo CTEHAOBLIE
MCMbITAHNSA U OOIMKHO UMETb HOMEp Moae-
nn. B pe3synbTate BBOA4A B AEWNCTBME raso-
Ceme : TOMOYHOro aBTOMAaTa ropesika CTaHOBUTCS
MONMHOCTbLIO aBTOMATUYECKON, T.K. OHa, Ta-
AaxnraHve MraMeHn KMuM 0bpa3om, CTaHOBUTCS He3aBUCUMOM
KOHTPONb 32 NNameHem oT obcnyxumBatoLero nepcoHana. 3T10T aB-
fopeni@ e, W ToMaT, OENCTBYS camMoCTOsTenbHO, 6epeT
Vo iy Ha cebsa 3axuraHme W KOHTPOnb 3a nname-
. [w 22 HEM, a TakKXe BKITIOYEHMEe U BbIKMOYEeHue
ApMaTypa ans » roperku B 3aBUCMMOCTY OT YMCIIOBOTO 3HAa-

i YeHNs perynmpyemMon BennYmnHbI.

[330TONOYHLIA
aBTOMAT

Kotna

noABe/ieHns rasa
CornacHo DIN 4756 rasoBble ropesnku oTo-
NUTEnbHbIX YCTAHOBOK B 3aBUCUMOCTM OT
X pasMepa M KOHCTPYKUMW OOIDKHbI ObITh
la3oTonouHbi aBTOMaT P P pyKkunm A o
! OCHalLleHbl npefoXpaHUTEeSIbHbIMU YCTPOW-
| cTBamMu © perynupylowmmmn npmubopamu,
| KoHTyp ynpasnetis oTBevatowmmm DIN 4788. Kak nokasaHo Ha
1 -~ -
| [aHHOM puUCyHKe Ha (hba3oBOW nuTaroLlen
l 1 NWHUKN B KayecTBe NPeaBKIYEHHbIX Mpu-
OopoB HaxogATcsA npegoxpaHuTenb aedu-
(asosan nuraiowan nuns 1 LuMTa pacxofa BOAbl, KOHTAKTHbIN BbIKTO-
o ? 57 w37 uaied 7’ yaTenb ABeplbl, NpefoXpaHUTENbHbIA Or-
= 3 paHu4nTensL TemnepaTypbl U aBapUHbIN
PerynsTop BblKMoYaTenb. B KOHType ynpaBneHus ra-
Mpe poupanwTens ABtwuNTa "y — ype ynp
pacKoAl BopH TEMNEpPATYP : 30TONOYHOrO aBTOMara PacrofioXeH pery-
Ir(lwnmuﬂ auunm:'rem ABBpU NIATOP TemMnepartypbl KoTna.
pe AOXPAHMTANbHBIA OFpAHMNKTEAD
TeMnepaTypy
Asapwiiil BuiknOuUBTM




[ 236T0NONHbIR
astomar

40

‘ PMcyHOK NnoKa3blBaeT BCe np|/|60pb|, KOTO-

pble NOOKMKYaKTCA K ra3oToONIMBHOMY aB-
TomMary, YTOObLI MMENO MECTO 3aXuraHue u
KOHTPOJ1b 3a NiiaMeHeM, a TakXXe KOHTPOJ1b

. 3a TemnepaTypown koTna. Ha d¢asoson nu-
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Cuctema KOHTpOnSA 3a niaMmeHem
ONA rasoBbIX ropenok
Y®, noumsaumsa n
MUralowmn geTekTop

TaloLen NUHNN ra3oTONOYHOro aBTomaTa
HaxoAsaTCA ABYXMO3WLMOHHBIN BbIKIOYa-
Tenb, a Takke Nnpubopbl 4N KOHTPONs

3a KOTenbHOW yCTaHOBKOW. Perynatop
TemnepaTypbl KOTNa HaxoauTcs 34echb B
KOHTYpe ynpasreHus.

OT ras3oTono4Horo aBTomara nposoda BedyT
K pere nnameHu, K pene AasneHus ra-
3a/Bo3gyxa, K TpaHcopMaTopy CUCTEMb
3axuraHus, a Takke K gpyrum apmartypam
rasoBoro NoAcCoefMHEHUs N K KOHTaKkTopy
Ana motopa ropernku. [lanee rasotonou-

' HbI @aBTOMAT COeMHEH C aBapuMHON nam-

now n gebnokupyowlen kHonkon. B To Bpe-
MS KaK y Manblx aBTomaToB Aebnokunpyto-
LLias KHOMKa BCTPOEHa HenoCcpeACTBEHHO,
y 6onbLlnx no pasmepy aBTomMaToB NMeeT-
Csl BO3MOXHOCTb 3f1eKTPUYECKOro ANCTaH-
LUMOHHOro AebnoknpoBaHus.

Cxema LITeKepHoro ANeKTpn4veckoro
nogcoeauHeHuna AOnsd OAHOCTyI'IeH‘-IaTOﬁ
ropesnku

Ha cdasoBon nutalowen nuHum, Knemma
L1, pomkHbl ObITb MocneaoBaTeNlbHO
noacoeaAuHeHbl [MaBHbIA BbIKMOYaTENb
Qi:, npegoxpaHuTens F; 1 npepoxpaHu-
TenbHbIN TepmocTat Fs;. Cnepgywowas
knemma PE npegycmoTpeHa ansa npoBo-
na s3awutbl. K knemme N nogcoegunHsaT
Hynesown nposofg. Mexay knemmamu T, u
T, HaxoguTCA perynupyowmin TepmocTtaTt
Fgl.

Knemma S; npegycmoTpeHa gns BHeLl-
HEWn aBapunHOWM namnbl, a knemma Bg-
ansa cyétymka nnu paboyen namneol.

O6wue ceBegeHus

[(MaBHOWM Lenblo KOHTPONS 3a nnameHeMm
SIBNSIETCS CaMOe HajexHoe npeaoxpaHe-
HWe YyCTaHOBKW, MMEIOLLEeN ropenky, OT He-
XenaTenbHOM yTeyku Tomnuea. HauBbic-
LUWA NPUOPUTET UMEET HageXHoCTb cpaba-
TbiBaHWs Mpu 3aTyxaHuu nnameHu. Oanee
KOHTPONb 3a nramMeHeM [OJIKEH Takxke
ObITb HEYsI3BUMbIM B OTHOLUEHWUM BTOPUY-
HbIX HEUCNPAaBHOCTEN, T.€. TAKMX HapyLue-
HUN, KOTOpPbIE XOTHA U He yrpoxatoT 6e3o-
MacHOCTM YCTAHOBKM, HO MeLlatoT ee pabo-
Te wnn Jaxe [ernarwT ee HEBO3MOXHOW.
YCTaHOBKM C rasoBbIMW TFOpefnkKamMun Yyxe
AnuTeneHoe BpeMsi KOHTponupytoTcsa nnbo
C NMOMOLLbI YNbTPadnoneToBoro AeTeKTo-
pa unu xe C NOMOLLbK WOHU3ALMOHHOIO
KOHTPONSA COrnmacHoO MNnasMeHHOro NpUHLK-
na. C HegaBHUX MOP MCMONb3YIOT Takxe
Murawowme geTtektopbl (MHGpakpacHble).
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FasoTono4yHbIM aBTOMAT ANA KOH-
TponsA 3a MoOHMU3auunen

[[@30TONOYHLI aBTOMAaT ynpaBnsieT U KOH
TponupyeT paboTy rasoBOW HaMOPHOW ro-
PEerikv NONHOCTBI0 aBTOMAaTUYECKN.

KpaTkoe onucaHune

CoepguHuTenNbHbIE KNEMMbI NpegycMoTpe-
Hbl ANSA: WMOHW3aUWMOHHOrO 30HAa, pene
BO34yxa, TpaHcdopmaTopa, CUCTEMbI 3a-
XUraHusi, MOTopa, BEHTUNS U BHELUHEro
nHgukaTopa nomex. lNpu cumynupoBaHun
nnamMmeHn BO BpeMsi npeaBapuTENbHOMN
NpoAYyBKN OCBOOOXAEHME TOMMMBA He Mpo-
ncxogut. [lNpoBepsieTcsi MONOXEHUE KOH-
TakTa pene Bo3gyxa. [yck 6Gyaet BO3MOX-
HbIM, €CN TONbKO OH BKINOYEH B paboyee
nonoxeHuve. Ecnn pabounit KOHTaKT BO
BpeEMSI PErynmMpoOBOYHOIO OTKITHOYEHUS He
OTKpbIBAETCS, TO MPOUCXOAUT aBapunHoe
OTKMOYEeHNe Npu cneaytowem nycke. Npu
NCYE3HOBEHMM MilaMEHN BO BpeMs paboTbl
TOTYac Xe npekpawaeTca nogada Tonmu-
Ba, M aBTOMAaT NepexoauT B aBapuiHoe no-
noxeHune. ABTOMaTuka BCTPOEHa BO BCTaB-
HOW MNacTMacCOBbIN KOXYX.

MpuHUuMn paboTbl KOHTPONSA 3a MOHU-
3aumnen

MOHM3aUMOHHBIN CTEPXEHb - 3TO He 4TOo
MHOe, KaKk MeTannuMyeckun npyT, KOTOpbIN
noarpyxaetcs B nnams. Ecnv mexay ropen-
KOW U MOHU3ALUUOHHBLIM CTEPXHEM Mpuro-
XUTb NEepemMeHHoe HanpsxXeHue, To yepes
WOHM3aLUMNOHHBIA CTEPXEHb U MNnamsa K ro-
penke HavyMHaeT TeYb MNOCTOSIHHLIN TOK.
Mnamsa gencteByeT Kak BbIMpAMUTENb (CM.
PUCYHOK). OTOT MOCTOSAAHHBIA TOK MOXET
ObITb yCUIEH, NOKa OH He BygeT B cocTodA-
HUM BO3OyaMTb perne nnameHu. Hecosep-
LWEHHasA M3oNAunsa Mexay MOHU3AUMOHHBIM
CTEPXKHEM W 3emIien MMeeT cneacTBmem
TOkM yTeukn. Camo cobor pasymeeTcs, 4TO
3TO NepeMeHHble TOKW. BKMtoveHHbIN ne-
pen ycunutenem unbTp 3aboTutca o
TOM, 4TOObI 3TN TOKM yTe4kn Bbinn addek-
TMBHO OTAeneHbl OT COOCTBEHHO WMOHM3a-
LMOHHOrO CTepXHsa. B cnyyae KopoTkoro
3aMblKaHUst MEeXAy ropenkom M NoHM3aLuu-
OHHbIM CTEPXHEM 3PeKkT nnameHHoro
BbINpAMUTENS Oonblie He MoXeT pabo-
TaTb, TOrga cucTema fgaeT CcurHan
"Flamme AUS" ("lNMnams BbIKIT").



AnekTponpoBoAKa gaT4yuka

MOHM3aLUNOHHBIN 30HA, MOCTaBMNSAET OYeHb Maro
3Hepruun. JMneKTponpoBodKa AdaTyuka AOSKHa
ObITb Kak cregyeT M30NMpoOBaHa N He CITMLIKOM
OJNTMHHON. OBbIYHbIA 3MNEKTPUYECKUIA MOHTaX Mpu
MOMOLLM NPOBOAOB B MOSIMXITOPBUHUITOBOW M30-
nsaumm B nMobom cryvyae otBevaeT 3Tum Tpebo-
BaHWAM. HaeXHOCTb NpPOBOAKU MOHU3ALUOHHO-
ro gatyuka abconoTHa. HeucnpaBHOCTb B M30-
NaUMM NPUBOAUT K BO3HUKHOBEHMIO NEPEeMEHHOro

14- .
Kyna4koBbIU

KoHTakT, To-
NMOYHbIN aB-
ToumaT
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MoHn3auMOHHbIN BaTuyunkK
MoHun3zaumoHHbIn 30HA, paboTarwmi no
NPUHLMNY NNamMeHHOro BbINPSMUTENS, MO
cBoeV npupoae abcontoTHO HagexeH. Bos-
MOXXHOCTb CUMYNUPOBaHMA addekTa Bbl-
npsamutensa otcytcTByet. CTapeHne WOoHW-
AL NOHHOTO CTEpPXHSA B CMbICIIe ero HeHa-
OEXHOCTU HeMbICNMMO. WOHM3auUNOHHbIN
AaTyYMK KOHTpOMNMpyeT nnamsi B TOM MecTe,
roe Bbl noxenaeTte. HegoctaTtkom MoHu3a-
LMOHHOro 30HA4a sBnseTca npobnema ero
LenecoobpasHoOro pasMeLleHns npyu Moay-
AMpyeMmbIX WM MHOrOCTYNeHYaTbIX ropen-
Kax. BbixogHasi MOLHOCTb MOHM3ALMOHHO-
ro 3oHAa He OYeHb BblCOKas, 4YTO genaet
HeobOXoaAMMbIM [OOBOMbHO 3HAYMTENBHOE
ycureHue.

TOKa, KOTOprVI CO CTOpPOHbI pene nnamMmeHun He
pacno3HaeTCAa Kak curHan njiamMmeHu.

Mwurawowmn geTekTop

KOHTpONb OCHOBbIBAaeTCA Ha WHpakpacHOM
nNpo6neckoBoM NpuHLUMNE, T.€. MPOUCXOANUT KOH-
TPONb 3a TENOBbIM U3Ny4YeHneMm, KoTopoe nsme-
HSeTcsa ¢ onpedeneHHon YyacToTon (YactoTa nna-
MEHM).

MpuHuMn pencTBua ynbTpaduone-
TOBOro KOHTpons

YnbTpadnoneToBbI ETEKTOP - 3TO NnaMm-
na' Trnewuiero paspsga, NoMelleHHas B
CTEKMsIHHYI0 Konby, KoTopas 40 HEKOTOPOW
CTeneHn nponyckaeTt ynbTpaduonetoBoe
nany4veHue. Noka oTcyTCTBYET YynbTpaduo-
NneToBOE M3My4vyeHue, NPUNoXeHHoe nuTaro-
LLee HanpshkKeHNe HUKE HanpsXKeHUs 3axu-
raHus y namnsl Trnewwero paspsaga. YnbT-
pacbuoneToBoe Xe WU3nyyeHme CHuxaeT
HanpsKeHne 3axuraHus paspsgHor nam-
Nbl 4O TexX nop, NOKa OHO He CMOXeT
3axeyb namny.

Bo Bpems paboTbl ropenku, Kak u Bo Bpe-
MS npefBapuTenbHON NpoayBKW, ynbTpa-
MONEeTOBLIN ANEMEHT IKCMyaTupyeTcs ¢
MoBbILLEHHBbIM HanpsbkeHnem. Ecnn YO-
anemMeHT nmeeT OObLIKHOBEHME Mpu 3aTyxa-
HUW NNamMeHn OCTaBaTbCs 3aXOKEHHbIM, 3TO
OyneTt 3amMevyeHO CBOEBPEMEHHO, 3a40Nro
00 BO3HMKHOBEHUA pucka ansa 6esonacHo-
CTU KOHTPONS.

[aHHas anekTpuyeckas cxema 3aliuilieHa
OT TOKa YTEYKM N KOPOTKOro 3aMblKaHUS.
OTo gocturaeTtcs 3a cyeT BbINpsMUTENS,
BKIIOYEHHOr0 HEMOCPEACTBEHHO Npu Y& -
anemMeHTe. GunbTp U ycunuTenb pearnpy-
0T TOMNbKO Ha MOCTOSHHbLIN TOK. TOK yTeYKu
U TOK KOPOTKOTO 3aMbIKaHWUS SBMASANCH
Obl NepeMeHHbIM TOKOM, OT KOTOPOro 3Ta
cucTtema He cpabaTbiBaerT.
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FasoTono4yHbIin aBTomaTt ana YO -
KOHTpons

KpaTkoe onucaHue

[FazoTonoyHbin aBTomaTt TMG 740 nonHo-
CTbi0 aBTOMATUYECKN YNPaBNSET U KOHTPO-
nupyet paboTy HanopHoM ra3oBon ropen-
kn. B kayecTBe pene nnameHn MOXeT UC-
nonb3oBaTbecs YP-anemeHT UVZ 721 unun
WNOHM3ALMNOHHbIN 30HA, YTO He TpebyeT ne-
peknoYyeHnsa Ha npubope. 3a npoueccom
PYHKLMOHNPOBAHMSA MOXHO NPOCNeanTb C
NMOMOLLbIO BCTPOEHHON MHAMKALUKN Npo-
rpammbl. CoeauHUTENbHbIE KIeMMbl npe-
AycMOTpeHbl ansa Y®-anemeHTa unm noHu-
3aLUMOHHOro 30HAA, UCMOMHUTENBHOrO ane-
MeHTa BO34YLLUHOW 3aCMNOHKN, KOHEYHOIO
BbIKMOYaTENs BO3AYLUHOW 3aCnOHKK, pene
BO34yxa, TpaHcdopmaTopa CUCTEMbI 3aXKN-
raHusi, MOTopa, BEHTUIS, NEPBOW CTYMNEHM,
BTOPOW CTYyMNEHW, BHELLUHEN UHONKALNN He-
ncnpaBHOCTEN U ANCTAHLMOHHOIO BO3Bpa-
Ta B UCXOQHOE MonoXeHue.

Y®-patumnk

YcTaHoBKa ynbTpadMoneToBoro anemeHTa
B ropernke oTHOCUTenbHO npocta. Hepoc-
TaTok Y®D-CUCTEMbI KOHTPONHA COCTOUT B
TOM, YTO yXO4 NfNaMeHW OT FOpefnkn He
KOHTponupyeTcda. Ha Y®-anemeHT mMoXerT,
npaBda, OKasblBaTb BIIMSHUE W3NyYeHUe
HaxogsLencst NobrM30CTU ropenKu.

OneKkTponpoBoAKa gaT4yuKa:
MuTtaowaa nuHna gnsa Y®-anemeHTa 4B-
naetca Hekputudeckon. B koHType YO-
3rIeMeHTa B HallleM pacnopsiXeHun nMmeet-
CA OHEepPrnn HeCKOoNbKMMU nopsaakamm
fbonblle, YeM B KOHTYpPE MOHU3ALMOHHOIO
30HAa. 3aWmnThl OT TOKOB YTEYKU U KOPOT-
KMX 3aMblKaHU Mexay NpoBoAamMu He Cy-
wectsyeT. [MpaBga, B pe3ynbtate UCKYCHO-
ro MOHTaxa BbINPAMUTENS HenocpencT-
BEHHO MpPW 3fIEMEHTE 3TOT HEeZoCTaTOK
NErko yCTpaHuM.

0630p npouecca pabotbl

[Mpn HopmanbHOM nycke ¢ o6pa3oBaHUEM
nnameHn MOTOp BEHTUNATOpA NepPBbIM MO-
ny4vaet HanpsbkeHune. Kak Tonbko nepeknto-
YaeTCcs KOHTaKT perie Bo3gyxa, HaunmHaeTcs
BpeMsa npegsaputenbHon npoayeBku. [lo
OKOH4YaHuK hasbl NpeaBapuUTeSIbHOMN Mpo-
OYBKWN HanpsbkeHwe OAHOBPEMEHHO nopa-
€TCS Ha 3aXuraHme U MarHWTHbIA BEHTUIb.
Tem camblM HaynMHaeTcs 3alnTHOE BpeMA.
Kak Tonbko OaTtyuK nnamMmeHun yctaHaBnumBa-
eT Hannyne nnamMmeHu, 3axXuraHme OTKIo-
yaeTcs.



44

Nyck 6e3 06GpazoBaHuR NNameHun |
J Mpu nycke 6e3 obpa3oBaHWsi NnameHu no-

Bpema JaumTHoe spemA i adva B KOHUe 3allMTHOro BpemMeHn totyac
npeasapuTenbHol / ‘ A L L p +

e—  NpPOAYBKH £ | XXe OTKI4YaeTcd M ra3oTtornoyHbin aBToMaTt
MoTop BKIlO4aeTCcA Ha HENCNPaBHOCTD.
Pene soagyxa |~
Jaxuranue
Knarax
HewucnpasHocTh

Ecnn B npouecce paGoTbl NPOMCXOAUT 3a-

TyXaHWe nnameHu, TO nojaya Tonnuea
SaryxaHve niiameny & npouecce padorkl nocne BpeMeHU peakuun gatyuka nname-

HM TOTYac e npekpalwiaeTcs. Fa3oTonouy-

pabora Bpems peakyuu Hblii aBTOMaT BKMIOYaeTCA Ha Heucnpas-
Morop HOCTb.
Knanau -
Mnama . ———
HewcrnpasHocTs .

Pene OaBlieHNA NpU KaXgoM MycKe KOH-
flyck ¢ 3aMKHYTbIM KOHTaKTOM BO: LHOL 11] Tponmpye‘rcﬂ B HEMNOABUXHOM U pa60qu
NONOXEeHUN; eClnn KOHTaKT Npu nNycke 3aMk-

Tepmocrar PaGora Perynupyemoe Perynupyemoe N
P ormgqeme BKAIOMeRNe HYT, TO NPOUCXOQUT aBapuUMHOE OTKMoYe-
. - e L Hue (TMG 740, MMI 810).
Tepmocrar T R
Motop -
BosgywHoe pene 1]
Knanau
HeucnpaeHocrs .. 1 . e ——————

Perynstop TeMnepatyphbl KoTna

MpuGopbl Ans perynupoBaHUA U KOH-
Tponsi 3a TemMnepaTypou KoTna

Perynatop Temnepatypbl KOTna npy 4octu-
XEHWUW YCTaHOBIEHHON TeMnepaTypbl KOTNna
OTKIIOYAET roperky, a Npu oxnaxaeHum
KoTna o onpegenieHHOro 3Ha4yeHus cHoBa
BKMOYaeT ee. TemnepaTtypa OTKOYEHUS
Ha perynsaTope yctaHaBnmBaeTcs C NOMO-
LWblo KHOMKK. TemnepaTypa BKIIOYEHMWS
pacnosiokeHa Huke TeMmnepaTypbl BbIKIHO-
YeHWs Ha 30HY HEOAHO3HAYHOCTW peryns-
Topa. YTobbl n3bexartb HM3KOTEMMEPATYp-
HOW KOPPO3NWN AnanasoH 3a4aHHOro 3Have-
HUA ONsa perynatopa TemnepaTypbl koTna
yacTo orpaHuyeH cHudy. Camas Hu3kas
TemnepaTypa, KOTOPY MOXHO YyCTaHOBUTb
Ha perynaTtope TemnepaTypbl, COCTaBnseT
no aTon npuyunHe 65° C.



Pene TemnepaTtypbl koTna

KHonka nebnokmpoBaHus

OrpaHnuuTenb TemnepaTypbl KoTna

KHonka ge6nokvpoBaHus

MpenoxpaHUTErNbHbIA OrpaHMYUTENL TEMMNEPATYPbI KOTNa
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Pene Temnepatypbl koTna - ato npubop,
MOXOXWUIA Ha perynsatop TemnepaTtypbl KOT-
na, U OTNMYaloLWMINCS TONbKO TEM, YTO pe-
e He perynupyeT TemnepaTtypy KoTna, a
KOHTponupyeT. Pene TemnepaTypbl KoTna
nmeeT Bonee BbICOKYIO YCTaBKy, YeM pery-
nATOp TeMnepaTypbl KOTNa, U OTKN4aeT
ropenky TOMbKO MpW OTKase perynstopa
TemnepaTypbl koTna. Mockonbky pene siB-
nsieTcs opraHoM KOHTPOnNs 3a Temneparty-
pov KoTna, TO ero NnoAkn4yatT He B KOH-
TYp ynpaBrieHusi, a B 0asoBylo NUTaOLLYHO
JIMHUIO ra3oTOMOYHOro aBToMarTa.

B cny4yae ycTaHOBOK, K KOTOpPbIM NpegbsaB-
nawTca bonee BbicokMe TpeboBaHUA Mo
3alwuTe, ANA KOHTpPoONsA 3a TemnepaTypon
KOTrna UCNonb3ylT OrpaHn4MTens Temne-
patypbl. NocrnegHun oTKM4YaeT ropenky
npv NpeBbllUEHNN YCTaHOBMEHHOW TeMmne-
paTypbl KOTfa, HO Mocre OXNaXXAeHUs KoT-
na OH ero cHoBa CaMOCTOSATESNbHO He
BKkNtoYaeT. [N nycka ycTaHOBKM nocne
cpabaTblBaHUSA oOrpaHuyuMTens Temnepary-
pbl Heo6Xx0AMMO NpuBedeHVEe B OeNCTBUe
aebnokupylowen kHonkn. B pesynbtaTte
BGrnoKMpOBaHUA OrpaHmuuTens Temnepary-
pbl, KOTOPOE HacTynaeT TONbKO Torga, Ko-
roa perynatop HemcnpaseH, HyHO obpa-
TUTb BHUMaHuMe nofnb3oBaTens YCTaHOBKM
Ha 3TO noBpexaeHue.

HauBbicLuyto CTyneHb BesonacHocTH
obecneuymBaeT npegoxpaHUTenbHbIN Orpa-
HUYUTENb TemnepaTypbl. ITOT nNpubop OT-
nnyaeTcsl OT YXe OMUCAHHOro orpaHu4nTe
nsg TemnepaTypbl TONbKO TeM, 4YTo gebrno-
Knpylowas KHonka MoxeT OblTb npuBeaeHa
B AEWCTBME TOMNbKO C MOMOLLbIO MHCTPY-
MeHTOB. B pesynbTaTte MOHTaxa npepgo-
XPaHWUTENbHOro orpaHnyuTensd TemnepaTty-
pbl gocTturaetca HeobxoAuMMOCTb  ANS
nonb3oBaTtens nNpu BO3HUKHOBEHWW Heuc-
npaBHOCTU BbI3BATb NpeAcTaBuTens up-
Mbl MO TEMMOBbLIM YCTAaHOBKaM, a HE HaXwu-
mMaTb gebnokupytowyo kHonky. [Npeacrta-
BUTENDL (PUpmbl OebnokupyeT orpaHuyu-
Tenb TemnepaTtypbl TOMbKO Torga, Korga
Oynet ycTpaHeHa npu4YMHa HeucnpasHO-
ctn. Ona perynupoBaHusa KOTNOB WUCMNOSb-
3YlOTCA CTaHOapTHble OrpaHu4uMTenu Tew-
nepaTypbl, KOoTopble, 6yay4yn BCTPOEHHbIMU
noA 3alMTHYIO KpbILWKY, CTaHOBATCA npe-
AOXPaHUTENbHBIMU  OFPAHUYUTENSMU  TEM-
nepatypbl. [1e6noKMpPYyIOLLY0 KHOMKY MOXHO
npvBecTn B AeNCTBME TONbKO Toraa, korga ¢
noMOLWbID  WHCTPYMeHTOoB  OyaeT yaa
neHa Kpbllka, Haxoaswasca Hag gebno-
KnpytoLLen KHOMKOW.
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YT106bI OrpaHMunTenb TEMnepaTypbl Nnpu
00bIYHOM pexume paboTbl He cpabaTbiBarn,
€ro To4YKa BbIKMIOYEHUSA OOSKHa pacnona-
raTbCs BbllLE TOYKW BKITHOYEHUS pPEerynato-
pa Ha 6e3onacHbIi NPOMEXYTOK. OTOT Npo-
MEeXyTOK AOMKeH OblTb N0 BENMYUHE Ta-
KMM, 4TOObl MOXHO ObIfO Y4nTbIBaTh Kak
3aBOACKME JOMYCKN PErynsaTopoB U OrpaHu-
yuTenew, Tak U KOHBEKTUBHbLIN HarpeB KOT-
na. Ecnv npegoxpaHvTenbHbIA OrpaHnym-
Tenb TeMnepaTypbl ycTaHoBneH Ha 95°C,
TorAa TOYKY BbIKIIOYEHWS perynaTopa, uc-
X041 U3 3TOro yCrnoBus, pa3peLleHo ycTa-
HaBnuBaTb MakcumyM Ha 88° C. lNpu 30He
HEeOAHO3Ha4YHOCTKM perynsaTopa B 6° C no-
ny4yaem Torga CpegHio TemnepaTtypy no-
JatoLlen nuHum pasHyto 85° C.

[na noBTOpeHMs W3MOXEHHOro paccMoT-
pum elle pas npubopbl Ans perynvposa-
HMSA M KOHTpOMnsA TemnepaTypbl kotna. Pery-
NATOPbLI U pene TemnepaTtypbl KOTNAa Bbl-
KrntoyalT ero npv AOCTUXEHUN YCTaHOB-
NeHHOW TemnepaTtypbl, a N0 OXNnax4eHuu
KoTna cHoBa Bkm4yawT ero. OrpaHuym-
Tenb TemnepaTtypbl OTKMOYaeT KOoTen no
OOCTUXEHUN YCTaHOBMEHHOW TemmnepaTtypsl
M TonbKo nocrne AebnokMpoBaHWs BKIHO-
YaeT cHoBa. [MpegoxpaHuTenbHbIA OrpaHu-
unTenb TemnepaTypbl 6nokMpyeT koTen no
OOCTMXXEHUN YCTaHOBMEHHOW TemnepaTtypbl
N MoXeT BbITb AeBnoknpoBaH TOMbLKO C Mo-
MOLLIbIO MHCTPYMEHTOB.

Pene naBneHus Bospgyxa

Pene paBneHua — 3710 npubopbl, Kak yxe
BUAHO M3 Ha3BaHWA, KOTOpble HaxoadAT
NPUMEHEHUE B TEMMOTEXHWUKE AONS1 KOHTPO-
na 3a AaBneHWeM B AvanasoHe munnubap.
B cnyyae HanopHbIx rasoBbIX rOPEiok OHM
MCMNonb3ylTCA ANA KOHTPOMNs 3a nogayen
BO34yxa ANs ropeHus, a Ha NPUCOeauHU-
TEeNbHOM rasonpoBOAe - ANS KOHTPOnNs 3a
OaBrneHvemM rasoBoOro  NPUCOEOUHEHUSI.
,D,aBneHme BKJITHOMEHUA U BbIKINIO4YEeHUA BO-
obLle ycTtaHaBnuMBaeTCA Ha pene pasne-
HUS BO3ayXa MMaBHO, HO pene AaBneHus
BO3Jyxa, M30bpaxeHHOe Ha cocefHeM pu-
CYHKe, UMeeT XecCTKyto ycTtaBky. Ecnu Ha
membpaHe pene gaBneHus BO3HWUKAET U3-
6bITOYHOE JaBneHue, TO CUMOBON BbIKMIO-
yaTenb B MOMEHT OOCTWXEHUs1 hUKCUpO-
BaHHOro AaBneHus NpuBOAWUTCA B ApYroe
KOMMYTaLMOHHOE MOMOXeEHNeE.
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Kaxpasa oTonutenbHas yCTaHOBKa Hyxxaa-
eTCcHa B rfNaBHOM BbIKMo4aTene, ¢ nNomo-
Wb KOTOPOro OTKIKYaeTCcs BCHA YCTAHOB-
ka. YacTto B kayecTBe BbIKNo4YaTensa umc-
Nonb3ylT TaKoW BbIKNKOYATENb, KOTOPLIN,
Oyay4n pacnonoXeH BHe KOTENMbHOW, OOHO-
BPEMEHHO npeacTaBnseT cobow aBapuii-
HblW BbIKNOYaTenb. OTO pacnofoXeHue
HenpasunbHoe. [lpn npaBunbHOM pacno-
NOXEHUN C NOMOLLbIO FMaBHOMO BbIKMOYa-
Tens BbIKNKYaeTCA BCA YCTaHOBKa Lienu-
KOM, a C MOMOLLbIO aBapuUAHOrO - TOMbKO
YyCTpONCTBO ropernku. MNpuynHa, no KoTopon
Npv BO3HUKHOBEHMM OMACHOCTU HE AOSKHbI
OblTb OTKIIHOYEHbI OTOMUTENbHbLIE TPYMMbI,
3aKkno4yaeTcss B TOM, YTO B JAHHOM COCTOSI-
HUK, KOTOpoe BOOOLLE O3Ha4yaeT neperpes
KOTna, TENNI0O MOXeT OblTb OTBEOEHO Yepe3
OTONUTENbHbIE TPYNMblI C MOMOLLBIO peuunp-
KyNALMOHHBIX HacocoB. Ecnn xe B crniyyae
OMacHOCTU BCS YCTaHOBKa OTKN4YaeTcs
yepes rnaeBHbI BbIKMOYaTENb, BO3HUKAET
HOBasA ONAaCHOCTb TOro, YTO M3-3a neperpe-
Ba B KOTNe MOXeT npou3onTtun obpasosa-
HWe napa.

Hes3aBncuMO OT MPOCTPaAHCTBEHHOrO pas-
MELLEeHUA K aBapuUiHbIM BbIKIoYaTensamM B
npegnucaHnax DIN npegbaBnAwTCsa OCO-
6ble TpeboBaHusa. [Ana yctaHoBok fo 350
kBT (300000 Kkan/4) paspelleHo ykasaH-
HOe Ha [JaHHOM pUCYHKe pacnorioxeHue,
npyv KOTOPOM YCTPOWMCTBO rOperiku MOXeT C
MOMOLLbIO aBapUIMHOIO BbIKMOYaTENs ObITh
BbIKITIOYEHO W 3aTEM CHOBA BKIHOYEHO.

B cny4yae ycrtaHoBok cBbilwe 350 kBT
(300000 kkan/y) cormacHoO Hopmam, yka-
3a@HHbIM Ha [JAHHOM PUCYHKe, aBapuiHbIN
BbIKITlOYaTENb HE MOXET CAYXUTb ANA Mno-
BTOPHOIO BKIOYEHUS YCTAHOBOK. NS umc-
MofnHeHWsa npegnucaHnsa Heobxoguma cxe-
Ma GITOKMPOBKMU:

Ecnn aBapuiHbIn BbIKMOYaTENb MPUBO-
Ounced B OencTBMe, TO Nocne BKYEHUS
HY)KHO [OOMOMHUTENbHO HaxaTb ele wu
KHOMKy AebrnokMpoBaHus, 4Tobbl roperka
cHoBa 3apaboTtana. Takoe pacnonoxeHue
OyaeT npensaTcTBOBaTb TOMY, YTOOLI nocne
BbIKITIOYEHUS] aBapWUHOINO BbIKMOYaTENS
ycTaHoBKa Obina NMOBTOPHO BKIOYEHA He-
KOMMNEeTEHTHbIM NLIOM, NoKa He ByaeT ycT-
paHeHa onacHOCTb.
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Mpy MOHTaXe TOMOYHbLIX YCTPOMCTB, Npea-

1. Pe3ynbTaTbl UaMepeHuii TEXHUYECKOro TomM- Ha3Ha4YeHHbIX AN CXKUraHns TEXHUYECKOro
NUBHOrO rasa TONSIMBHOIO rasa Wnu ero kombuHauum c
2. lNpoTekaHne npouecca ropeHus XUAKMMW BMOamMu TOnnuBa, cnegyeTt co-
3. ViameputenbHaa TexHuMKa Ons  npak- oniogaTtb TEXHUYECKME npepnucaHnd, ou-
TUYECKOro NCMONb30BaHUSA pekTuBbl "(epMaHCcKoro obbeaguHeHus cne-
4. OnpepeneHne Npon3BoAUTENBHOCTU rOpen- umanmcToB B obnactu raso- U rmgpoTexHu-
KN kn" (DVGW- TRGI1), namatkm DVGW, a
5. OnektpoTexHunyeckoe noacoeanHeHune Takke DIN 4756 n mecTHble npegnucaHus.
ra3oBoW rOpenku MHbiMM  crnoBamu, rasoTpybonpoBoabl,
BKMKOYAs apMaTypy, [OMKHbI BbIGUPaTLCS

N NpokKnagbliBatbCA CoOrjlaCcHoO 3TUM npean-
NMMCaHNAM.

ApmaTypa Aans ra3oBoro nogcoeauHeHus

ApmaTypa gnd rasoBoro noacoeguHeHus,

KOTOpble Ha rasonpoBofe pacnosiaralTca

MIML HeMoCpeaCTBeHHO nepen HanopHoW raso-
BOW ropenkov B NpUCoOeaAnHUTENbHOM TpY-

r 6onpoBoae, B 3aBMCMMOCTU OT BMAa rasa,

| €ero pacxoga n gaBrfieHUs NpUcoeauHEHNs
criyxat Onsd KOHTpOns, perynupoBaHus u
npefoxpaHeHns noaBedeHHOro TOMSIMBHO-
ro rasa. DIN 4756 u DIN 4788, a Takke B
csoge npasun DVGW yctaHaBnnBaeTtcs,
Kakasi apmaTtypa cornacHo Buay rasa, ero
pacxogy u OaBfieHUMI0 NPUCOedUHEHUSA U
rae JormkHa ObiTb pacnosioxeHa.

B kauecTBe npnmMepa 3gecCb nokasaHa KOMMIEKTHad npucoegmnHuTesribHaa apmMmartypa, Kotopad Uc-
nonb3yeTcd and Toro, 4yTObbI HaNOPHYK ra3oBYHO rOPEJIKY cHabauTb cornacHo YKa3aHHbIM BblLUE Mpa-
Bunam.

B yacTtHoCTU, cloga OTHOCATCA:

1. MaBHbIN ra3oBbI MarHNUTHbLIV KnanaH 4. Perynatop gaBrieHus rasa
2. lNpepoxpaHuTenbHbIM MarHUTHLIA KnanaH 5. Ma3oBbI PUNbLTP
3. Pene gaBneHud rasa 6. LLapoBon kpaH

FasoBble MarHUTHbIe KnanaHbl (aBTOMa-
TNyeckme Onokn perynmpoBaHUS COrnacHo
DIN 3394 nuncT 1)

[a3oTonNuBHBIE YCTAHOBKM crnegyeT OCHa-
WwaTtb aBTOMaTU4eckMMn Grnokamu perynm-
pOBaHus, KOTOpPbIE NPU PerynmpyeMom unm
aBapurHOM OTKMOYEHMM TOTYaC Xe camo-
CTOATENbHO MepeKkpbiBalOT nogadvy rasa.
OHW JOoMmXKHbI BbIT UCMbITAHbI U AonyLle-
Hbl K 3KCMnyaTaumm cornacHo namsartke 651

3anupatoLme ycTponcTea AenATCA Ha TPU rpynnbl:

1. Onsa ropenok 6e3 BO3ayxodyBK1 C HOMMHarbHOM Harpyskon ao 120 kBT knacca kavectsa He meHee C.

2. [na ropenok ¢ Bo3gyxonyekon o 120 kBT n ropenok 6e3 Bo3gyxoayBKN ¢ HOMUHANBHOW MOLLHOCThLIO
cBblwe 120 kBT knacca kayectsa MUHUMYM B.

3. [nsa ropenok ¢ BO3Oyxo4yBKOW U HOMUHAaNbHOW Harpy3kown csblle 120 kBT knacca kadecTta A.

Mopenku ompmbl 'MpLw NpUHUMNKANBHO MMEKT MarHUTHBIW KnanaH Knacca kadectsa A.
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[Ons MHOroCTOpOHHEro uCnonb30BaHUSA Cy-
LLLeCTBYIOT pa3nu4yHble ucnonHeHus: basosoe
nucnonHeHne npeacrtaensetr cobown GbICTpo
OTKPbIBAKOLLMIACA U ObICTPO 3aKpbIBaKLWUACS
KranaH, T.e. NOJIHbIA X0 cpasy OTKpbIBaeTCs
N CHOBa 3aKpbiBaeTCHA: OTK KranaHbl UCMNOSb-
3yl0TCs1 B Cly4yae ropenok C rasoperynu-
pytoLen 3aCNOHKON UK KapeTKon U B Kade-
CTBE OOMNOSTHUTENBHOIO NPEeSOXPaHUTENBHOMO
KnanaHa. 3TOT BMA KnanaHoB MOXeT ObiTb
Takke CHabXeH YCTPOMCTBOM AN perynupo-
BaHUA pacxona rasa.

Bce ropenku mowHocTbio cBbille 120 kBT cnegyeTt no OTHOLLEHMIO K rady 3anyckaTb C MOHWXEHHOW
CTapTOBOW MOLLHOCTbIO, KOTOpas OOIMKHA HaxoanTbesa B npegenax 10-40% oT HOMUHaNbHOW Harpys-
Kn, Nnpyn aToM 6onee BbiCOKas NPOLLEHTHAsA CTaBKa OeNCTBUTENbHA ANS FOPEnoK, MMEKLWMX MEHbLLYHO
MOLLLHOCTb.

MenneHHO OTKPbLIBAIOLMNCA UMK XXe OTKPbIBAKLWMIA C 3ano3fgaHMeM KranaH OCHalleH ObicTpoaencT-
BYHOLLMM KOPOTKMM XOA0M (KOTOPbIA MOXET TaKkKe UMETb UCMOSTHEHME, NO3BOSIAIOLLEE PETYNUPOBKY),
YTO MMeEeT BOonbLIOE 3HAYEHME ON1S1 HAOEXKHOMO 3aXXuraHms ropenki. Kak Tonbko KOpOTKMA XO4 Npou3s-
BeIl OTKpbIBaHWE, Taperika KnanaHa MeasieHHO ABMXETCS B KOHEYHOE MOoNoXeHne. OTOT XO4 MOXHO
BapbMpoBaTh 4118 PEryIMPOBaHNsS pacxoda Npw MOSTHOW Harpyske.

Pene paBneHus rasa

Pene paBneHna cnyxart ana KOHTponsa Oa.-
neHus rasa. lNpu npeBbILLEHUM UMM OMNyCKa-
HUM  HWXEe  3aJaHHOro  [aBreHus,  Yyc-
TaHaBNMBAEMOro nocpeacTBOM  OMCKOBOrO
Kynadka u wkanbl, pene 3amblkaloT, KOMMY-
TUPYIOT WU pasmbIKalT  3NEKTPUYECKYHD
Lenb.

3agaHHoOe 3HayeHue y 3TOro Buga pene gas-
neHns MOXeT ObITb TOYHO 3adhUKCMPOBAHO C
NMOMOLLbIO nnaBHO BpaLLaemoro yc-
TaHOBOYHOrO KOMnecuka, UMeoLero Ha cBoen
BEPXHEN CTOPOHEe LWKany C AeneHusmu B
Munnubapax. YkasaHHble Ha LuKane 3HavyeHus
OTHOCATCA K COOTBETCTBYHOLLUMM MYCKOBbLIM
[aBlIeHUAM.

[locne BbLINONMHEHHOW MUKCaAUMM Xenaemoro
3a0aHHOro 3HadYeHusi NnaBHO BpaLlatolleecs
YCTaHOBOYHOE KOJIECMKO CTOMOPUTCHA BUHTOM.

PerynaTopbl naBneHus B npubope

CornacHo DIN 4756, a6sau 5.2.3. n DIN
4788 rasoTonnuBHbIE YCTaHOBKM aAna obec-
neyeHUss pPaBHOMEPHOrO ra3oBOro AaBneHusd
nepen ropenkom [OMMKHbl ObiTb OCHALLEHbI
perynatopom haBneHus B npubope.
Perynatopbl gaBneHuss B npubope wumetoT
CcBOel 3agjayen cHabxaTb rasoByl TrOperiky
rasom, WMeKWMM, N0 BO3MOXHOCTWU, MO-
CTOAHHOe paBneHve. [ns aTton uenu pery-
nATop [AaBneHus [JorfmkeH ©Oonee BbICOKOE
konebniouwleeca ceTeBoe [aBneHWe pery-
nupoBaTb C MOHWXEHMEM OO0 COrfnacoBaHHOro
c ropenkom MNOCTOSAHHOIO 3afaHHoro
[aBneHus unm COMnoBoro OaBneHus.
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Ha yctaHoBkax ¢ ManbiMuU UnNn cpeaHumMu
MOLLHOCTAMMN U HU3KUMMW AaBAEHUSMU UC-
Nomb3yT PEeCcCOPOHarpy>XeHHbIe perynsaTo-
pbl aBneHus B npubope, nmerowune pery-
nvpyemoe 3agaHHoe 3HadeHve. [Ina bonee
BbICOKMNX AaBIEHNI U CPEOHMX MOLLHOCTEN

NPUMEHSIOT pPerynsitopbl, Ha KoTopble Aa-
BAT NPYXWHa M rpys, Tak YTo BbiCOTa AaB-
neHns Ha Bbixode sBndeTcsa yHKUnen ot
npyXuHbl 1 Beca. Ons 6onbwmnx MOLLHO-
CTeN N BbICOKMX OaBfiEHMIA UCMONbL3YIOT pe-
rynsaTopbl CO BCNOMOraTenbHOW 3Hepruemn
OT OBbeKkTa perynmpoBaHus, Npu 3TOM UC-
NOMHUTENbHLIA NPUBOP NonyyYaeT CBOU MM-
nynbCbl OT YNPaBaIoLLEro perynaropa.

YcTaHOBKM € paBneHueMm rasa Bbilwe
100 mbap [OSKHbI ObITb OCHALLEHbI Mpe-
OOXpaHUTENbHbIM  3aMopHbLIM  KranaHoMm
(SAV). OT0T KnanaH SAV MoXeT ObiTb B
KayecTBe OTAenbHOro npubopa BCTPOEH
Nno HanpaBneHu TeYeHus nepen peryns-
TOPOM WNMU HENOCPEACTBEHHO B KOXYyXe
perynsTopa.

BesoTkasHasi paboTa 4yBCTBUTENbHbLIX pe-
ryNUpyOLWNX 1 3alMTHBIX YCTPOUCTB, yCTa-
HOBIEHHbIX Ha ra3oBblX TOMOYHbLIX YyCTa-
HOBKax, B 3HAYUTENbHOW CTEMNEHU 3aBUCUT
OT XapakTepuUCTUK TONMMBHOrO rasa. Tak
KaK Takue BpefHble BELLEeCTBa KaK pXKaB4u-
Ha M Mbifb B TpybonpoBogax HeusbexHo
nNpvMBOOAT K HeucnpasHOCTAM B paboTe, TO
yCTaHOBKa HaeXHbIX ra3oBbliX (PUNbTPOB
nepen perynmpyowumMm n 3awmuTHbIMAU yCT-
povicTBaMu ropernok okasanacb Heobxoau-
MOW.

CornacHo DIN 4788, nekabpb 75 npegnu-
CblBaeTCH UX YCTAHOBKA.

PucyHOK nokasbiBaeT CMEHHbIN BKNagbiL
unbTp.
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3anopHble ycTponucTBea

3anopHble yCTpoWCTBa AOIMKHbI OTBEYaTb
HOpMaM [Afi COOTBETCTBYIOLMX MaKCK-
ManbHbIX pabounx aasneHwui. OHWM OOMX-
Hbl OblTb PacnonioXeHbl B ferko AocTyn-
HOM MeCTO W 0[06peHbl CO CTOPOHbI
DVGW. 3arnopHoe YyCTPOWUCTBO JOSMKHO
MOHTMPOBATbLCA CO CTOPOHbI BXOAA Ha YC-
TaHOBKe AN perynupoBaHusa gasrnexHus. B
crniyyae yCTaHOBOK C HOMWHarnbHOMW Ten-
nonpou3BoanTenbHOCTbIO Gonee uyem 46
kBT (167,4 M[x/4) cnegyeT cHapyxu no-
MeLLeHWs, rae pacrnonoXeH TennoreHepa-
TOp, BCTPOMTL B rasonpoBo/ 3anopHoe yCT-
PONCTBO, KOTOpOe ObINo Obl Nerko AocTyn-
HO 1 oBcnyxmnBanochb BpPyYHyto. AuctaHum-
OHHOE yrnpaBreHne pPekoMeHAYyeTCs Mnpex-
e BCero Ansi yCTaHOBOK C Gonbluen Ten-
nonNpov3BOAUTENBHOCTBIO.

KomnaktHas apmatypa CL, MC unn xe CG
COCTOUT 13
... PuNbTpa M3 NOPUCTON TKaAHU C Heopu-
E€HTUPOBAHHbLIM PaCNONOXeHUEM BOJIOKOH
cornacHo DIN 3386 ... perynatopa nasne-
HUsA cornacHo DIN 3392

. HAOCTPOEHHOro perne [AdaBneHus Co-
rnacHo DIN 3398

... Mar#ntHoro knanaHa cornacHo DIN

3394 4.1.

BbICTPO OTKpLIBaOLErO 1 BbICTPO 3aKpbl-
BaloLLLero, UCMNofb3yemMoro B ka4ecTBe npe-
OOXpaHUTeNbHOro 6roka perynmpoBaHns
1, KpOMe TOro, nocregoBaTesibHO BKIO-
YEHHbIN B Ka4ecTBe rMaBHOro perynupyto-
LLlero opraHa ele ouMH MarHUTHbIN KnanaH
cornacHo DIN 3394 4.1 ¢ gemndunpoBaHHON
XapakTepuUCTUKON OTKPbIBAHUA A1S
"MArKOro nycka" nogkrto4eHHOM ropenku.
HavanbHblh MOMEHT aeMmndupoBaHms n
MOMEHTanNbHOro 0CBOBOXAEHUA CTAPTOBOIrO
pacxoja rasza MOXHO 6e3 Tpyaa yCTaHOBUTb
C NOMOLLbIO NOBOPOTa AeMndumpyroLero
anemMeHTa. OTOT MarHUTHbIN KnanaH
aBnsieTcs ObICTPO 3akpbiBaOWmMM. Beixoa-
Hasi CTOpPOHa KOMMMNEKTHOW apMaTypbl OC-
HallleHa Bpallatowmmcs wubepom ans yc-
NeLHOro cornacoBaHnsa BbIXOQHOMO AaBre-
HUs. KoMnakTHble apmaTypbl, He UMetoLLne
BCTPOEHHOrO BpaLlyatoLlerocs wunbepa, Mo
ryT perynvpoBsaTb BbIXOQHOE AaBreHne ¢
NOMOLLLbIO BCTaBIEHUS PETYNUPYIOLLUX
ApOCCenbHbIX 3aCrNOHOK B pe3bboBoe co
€AVHEHME Ha BbIXOQHOW CTOPOHE KOMMNAKT-
HOW apmaTtypbl.
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KomnaktHas apmatypa GB3 coctouT u3 ...
...ounbTpa N3 NOPUCTON TKAHU C HEOPU-
€HTMPOBAaHHLIM PACMOOXEHNEM BOMOKOH CO-
rnacHo DIN 3386
... perynaTtopa gasrneHus cornacHo DIN
3392
... HQACTPOEHHOTO perie [AaBrieHust Cco-
rnacHo DIN 3398
... MarHMTHoro knarnaHa cornacHo DIN
3394 4.1.
®PUnNbTP TOHKOM OYUCTKA OYULLE@ET MOCTY-
nalowmi ras ot TBepablx Bewects. Ha us-
MepuUTenbHOM naTpybke nocne dunbTpa xe-
CTKO CMOHTMPOBaHO perie [AaBreHus rasa
(NpepoxpaHutens geduumta pacxoda rasa).
Cregylowmii 3a HAM perynsaTop [OaBneHus
rasa noanepuBaeT BbIXOAHOE JaBrneHne Tou-
HO Ha perynmpyemMom 3HadeHuu. B 3aBucrmo-
CTW OT CTYMNEHM MCMOmMb30BaHWA 3aTeM crneay-
€T O4VH UNM ABa MarHUTHbIX KranaHa, npuyem
IMaBHbIA MarHUTHBLIA KnanaH MOXeT ObITb Haa-
CTPOEH MO BbIGOPY: OLICTPO OTKPLIBAIOLLMM U
3aKpblBaloLLMM - cepus "S" UM ¢ BO3MOXHO-
CTbl0 YCTaAHOBKM KOPOTKOTO X0Aa, MedneHHO
OTKpbIBatoLWMM - cepusa "KL". [na oByxcTyneH-
YyaToro pexvma paboTbl NPUCTPOEH nepeny-
CKHOW KramaH CcO 3BEHOM [pOCCErbHOro
unbTpa AN perynmpoBaHUs Marnoro pacxo-
Oa rasa. B cnyyae ucnonHeHua ¢ AByms npe-
OOXpaHUTENbHLIMK  3aMnOpHbIMKW  KnanaHamm
MOXHO MOACOEOUHUTL aBTOMAaTUYECKUA KOH-
TPOIb Ha FEPMETUYHOCTD.

KomnaktHas apmaTtypa CG

C cpunsTpom

perynaTopom JasneHusi

perie naBneHus

1 OOHUM UNWN ABYMSI MarHUTHLIMK Knana-
Hamu



OnacHoctb!

B 3aknto4eHune elle HeCKONbKO CNoB K TeMe:
"TexHuka 6e30MacHOCTN NpU UCNOSTb30BaHMM TO-
NSVBHLIX ra3os”
OnacHocTK, KOTopble BO3HUKAKOT BO BpeMsi Mpu-
MEHEHMWS TOMMMBHBIX ra3oB, MOryT ObiTb NpenoT-
BpallleHbl B pesynbTaTe COOTBETCTBYHOLUUX Mep
Ges3onacHocTu. B kayecTBe MCTOYHMKOB OMAaCHO-
CTWU MOXHO Ha3BaTb WX B3PbIBOOMACHOCTb U TOK-
CUYHOCTb.
BospgenctBus oTaenbHbIX ra3oB Ha 4enoBevye-
CKUA OpraHM3Mm O4YeHb pasfiMyHbl U NPOSIBNEHMUS
Takke pasnuyHbl. Hanpumep, nosBNsSeTCs ronos-
Has 6onb, TOWHOTA, pBOTA, 3aTeM MPOUCXOaUT
noTeps co3HaHua U cMepTb. PasnuyatoT:
a) dymMuUraHTbl C yaylwawwmmMm OeACTBUEM: Yrie-
kncnein raz CO,, Bogopoa H,, asot bl,, npo-
naH C,Hg, meTaH CH,, 6yTtan C4Hto,
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6) dymMuraHTbl C pasgpaxarwwmm JENCTBUEM:
OBYOKNCb cepbl SO,,

B) dymuraHtbl, [OENCTBYIOLWME Ha KpPOBb,
HEpPBHYIO  CUCTEMY U Jpyrme  TKaHu
opraHusma: okucb yrnepoga CO, cepoBogo-
pog H,S, cepoyrnepog CS..

Mpu oTpaBneHnn rasom, COMPOBOXAAOLLMMCSH
yaoywbeM, MOXHO C NOMOLLb HEMEANeHHON no-
Jayun kucnopoga AOCTUYb ynydweHus. Hanpo-
TMB, Npu oTpasneHmn CO Heobxogmma pereHe-
pauuns KpoBMW.

Kpome TOro, npu npoekTMpoBaHWM YCTaHOBOK
cnegyet obpaTuTb BHMMaHME Ha TO, 4YTOObI He
BO3HUKII@ ONACHOCTb NS XXM3HW B pe3ynbraTte
neperpesa.

Yto menartb, ecnu naxHeT rasaom”?

1. Totyac xe noracutb nnams (Ha Bcex roperkax!)

2. ToT4yac e OTKpbITb BCe OkHa 1 aBepu!

3. ToTyac xe 3aKpbITb 3aNoOpHOE YCTPOMCTBO MPU ra3oBOM CHETUUKE.

4. B nomeLlleHusi, B KOTOPbIX YyBCTBYETCS 3anax rasa, He BXOAUTb C OTKPbITbIM OrHem!

He 3axuratb cnuydkn n saxuranku!

He BknoyaTh U He BbIKMOYATb ANEKTPUYECKUI CBET, T.K. BbIKMoYaTeny 4acto NCKpsT!
He nonb3oBaTbCs anekTpuyecknm 3BoHKOM! He KypuThb!

5. [ocne 3akpbITUA rNaBHOroO kKpaHa NOCMOTPETb, 3aKpbIThl NN BCE ra3oBble€ KpaHbl U Te, KOTopble
eLe OTKpbIThl, 3aKkpbITb! (KpaHbl orHenpoBoaa, ra3oBblvi OXNaguTens u T.4.).

6. CBeT MOXHO CHOBa 3a)keyb TOJIbKO TOraa, koraa 6onblie He GydeT YyBCTBOBaTbLCA 3anax rasal!
He cneayetT nonaratbcsl Ha COGCTBEHHbIE OpraHbl YyBCTB, a N03BaThb AN 3TOro Apyrux nuu!

7. Ecnu He HalTW NpUYMHbLI 3anaxa rasa, HECMOTPS Ha TO, YTO BCE ra3oBble KpaHbl 3aKpbIThbl, TO
crieflyeT ToT4yac No3BOHWTL B ra3oByto cnyx0y. [laxe o cnabom 3anaxe rasa, NpuynHy KOTOPoro
He BbISICHUTb, CrieyeT COOBLLMTL B ra3oByH CMyXoy!
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8. Ecnu 3anax rasa NPOHUKaET N3 nomeLleHnn, B KOTOpPbIE HEeJlb3A TaK NMPOCTO nonacTtb Npn aBa-
pun nnn noBpexneHndx Ha ra3oBbiX YCTaHOBKax, TO crnenyeTt ToT4Hac e n3BeCTtuTb nosinynio,
KOTOpaA MMeET MnpaBo obecneunTb cebe 0OCTyn; OOHOBPEMEHHO HY>XHO ONOBECTUTb ra30BYHO

cnyxoy!

9. Ecnu ecTb nogospexne, YTo 3anax rasa maeT U3 nogsana, To crieqyeT XOpoLUo NPOBETPUTb
noagarn, HO He BXOAWTb B HEro; ornoBeCTUTb OCTarbHbIX XXUIbLOB A0Ma, OAHOBPEMEHHO creay-
€T OMOBECTUTb rasoByto CIyKoy!

10. ABapuu nnv NOBPEXAeHNs Ha ra3oBblX YCTAHOBKaX He YCTPaHATb CaMOCTOATENbHO. JTO pa3pe-
LLIEHO BbIMOSMHATL TOMBKO chneumanucTam, KakoBbIMU SBMASIOTCA YNOMHOMOYEHHbIEe rasocHab-
XaroLmx NpeanpuaTun n cnecapun maructTpansHbix Tpybonposoaos! Mecto nospexaeHus
OOJIMKHO OCTaBaTbCs OOCTYNHLIM AN aBapuiHON criyxobi!

I'Iepe.q BBOAOM B 3KCnJlyaTaunio HaNnopHbIX ra3oBbiX ropesfiok nmuyo, oTBeTCTBeHHoOe 3a

nNyCK, AOJTXXHO NPOBEpPUTDb!

1. [MpaBunbHO N1 BbIOpaH 1 pacnonoxeH (cornacHo DVGW 4788) koMnnekT apmaTypbl ra3oBoro
noacoeanHeHus Angd npeaycMoTpeHHoro pacxona rasa?

2. KoHTponbHOe ucnbiTaHme aNeKTPUYEeCKoro MoHTaxa, BKIHoYasi perynstop, pene, orpaHuynTenb
W NpegoxpaHuTene gedwvunTta pacxoga Boabl. Ecnv oTcyTcTBYET ynpaBneHue kotna, 1o npose-
pUTb, UMEKTCS M NPAaBUIbHO NN NOACOEANHEHBI YNPAaBSOLWNE N PErynnpyroLmne yCTponcTaa.
Bblna nu BbINONHEHa NpefyCMOTPEHHAs B KaXJ0M Crydae cxema SnekTpudecknx nogcoeanHe-
HUI N NpPaBUIbHO N cornacoBaHa a3oBad NUTatoLasa IMHNA Ha LLOKOSE ra3oTONOYHOro aBTo
Marta ¢ npegyCMOTPEHHOW Afs 9TOro KNeMmon?

3. CBoboaeH nv rasooTBOAHOW KaHamn u, ecnu umeeTcsd, To 6rI0KMPOBAHO N COrnacHoO AeNCTBYO-
LLLeMy MOCTaHOBMNEHMWIO YCTPOMCTBO AN perynmpoBaHust yxoasLmx rasos.

4. bBblna nv npeanpuHaTa CaHTEXHUKOM, UMEIOLLMM cheunanbHoe paspelleHne ot GVU nposepka
Ha repMeTUYHOCTb pacnpeaenuTenbHON NUHUA.

5. CﬂyLLI,eH 1 BO3OYX U3 pacnpe,qeaneanon JIMHUN BNJNOTb A0 KOMMJIEKTa apMaTypbl ra3oBoro
coeanHeHuna, HanpumMmep, 4yepes M3MepI/ITeJ'IbeIIZ HUMNMNesNb Ha peryndartope ra3osoro gaBrneHund,
npun cobnogeHnn D,el7ICTByI'OLLI,VIX B OTHOLUEHUKN 3TOro npaswuiia TeXHUKN ©es3onacHocTn?

6. Mocne Hagnexalero yaoaneHuna so3ayxa 3aKkpbliTb 3anopr||7| KpaH.

7. TMopcoeouHUTb K U3MEPUTENBHOMY HUMMENO pere AaBleHNsl COOTBETCTBYIOLLMIA MAHOMETP, OT-
KpbITb 3aMNOpHbI KpaH, cuMTaTh U 3anucaTtb AaBreHne NpMcoeanmHeHns rasa.

8. 3aKkpbITb 3aMOPHbIN KpaH 1 OCTaBWUTL MaHOMETP MOA NoKa3aHHbIM Ha COOTBETCTBYIOLLEE Bpe-
ms. Ecnu nokazaHHOe JaBrneHne ocTaHeTCsl HEM3MEHHbBIM, TO MOXHO YTBEPXKAaTb, YTO 3anop-
Hble YCTPOWCTBa B nopsiake. B pesynbtate AeiicTBUIA B ONMCAHHON NOCNELOBATENBHOCTU B KOM-
nnekTe apMaTypbl ra30BOro NOACOEAMHEHNS BMNAOTb 40 Pene AaBneHus yCTaHOBUIOCh AaBrie-
HVe rasa, KoTopoe NPUBOAUT KOMMYTAaLMOHHbIE KOHTAKTbI B pene AaBrneHns B paboyee nonoxe-
HVE 1, TEM caMbIM, CO3[aHa NPeANochkInka Ans NocrneayoLLero KOHTPONs NPaBUNbHOCTU YHK-
LMOHMPOBaHWS BCEN 3MEKTPOTEXHUYECKON YacT 06opyaoBaHusS.

9. [1ns kOHTpONs NpPaBUITbHOCTU PYHKLMOHNPOBAHUSA BCEW 3NTIEKTPOTEXHUYECKOM YacTu obopyno-
BaHWUSA HYXXHO AenCcTBOBaTb creayowmm obpasom:
a) B cnyyae kOTnoB, MMeOLWMX KOTENbHOE ynpasreHue, NocTaBuTb NepeknoyaTens pexnma
paboTbl koTna B nonoxeHwne "AUS” ("BbIKIT"), rmaBHbIn BbikntoyaTens NOCTaBUTbL B MOMO-
xeHue "EIN" ("BKJ1") n TonbKko Torga nepeknoyaTens pexnma paboTbl KOTNa NpMBeCTU B



10.

11.

12.

13.
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roperike anda KOHTpOoIiA 3a nogaHHbIM A4 ropeHnda Bo3ayxom, OOJIKeH p,e6n0|<|/1po-
BaTb 3arnycK nporpamMmbl ra3oTornoO4YHOro aBTomara.

3. BkrntovaeTcs 3axuraHue, a 3atem OTKPbIBAKOTCA ra3oBble MarHUTHble KanaHbl, KOTO-
pble npeanucaHbl AnA Ka)XXgoro otaesibHoro criyyasd.

4. Mocne OTKPbITUA MarHUTHbIX KrnanaHoB AaBlieHNe ra3a B KOMMJIEKTE apMaTypbl ra3o-
BOro npmncoeguHeHnda CHMXxaetca 1 ra3oTOMOYHbIN aBTOMAT BKMNOYaAEeT CuUrHarn Heuc-
NnpaBHOCTMU. MaHomeTp, ﬂpMCOGﬂ,MHeHHbM K USMEPUTESNTbHOMY HUNMNENO perne OaBle-
HWA rasa, gormxeH yIZTM B HyJ'IeBOVI anana3oH n3MepeHus.

3anomHuTe: TOMNbKO NOCIE YCNewHoro UCXo4a KOHTPOMst NPaBUbHOCTU (PYHKLMOHNPOBAHNUS
BCEW 3MEeKTPOTEXHNYECKON YacTn 060pyA0BaHNSA MOXHO Ha4YMHATBL SKCNyaTauuto.

Ol'lpe,El,eJ'Il/ITb HOMUWHAlbHYHK Harpy3ky 1 3aHeCTu 3Ha4eHNA B NPOTOKOJ1 BBOAA B 3KCrlyaTauuio.
lNocne TOro, Kak 6y,EI,yT HangeHbl BCe AaHHble AN HOMUHANbHOM Harpy3ku, MO>XHO Ha4MHaTb
SKCnnyaTtauunio. [na atoro OTKPbITb 3ar|opr||7| rasoBbii KpaH n ,El,e6J'IOKVIpOBaTb ra3oTOMNOYHbIN
aBToMart, C 3TOro MOMEHTAa ropersika 3anyueHa.

YcTaHoBUTL pacxon rasa n oTperynmpoBaTb ropesiky Ha BO3MOXHbIA TENNIOTEXHUYECKUI K.M.4.
3anucatb n3mMepeHHble 3Ha4YeHUA B NPOTOKOS1 BBOAA B 3KCNnyaTauuio.

YcTaHOBUTb HOMUHANMBHYO TENNONPON3BOAUTENBHOCTL FOPENikM U CPaBHUTL NoMyYeHHoe 3Ha-
YyeHue ¢ TpebyemMoit HOMUHaNbLHON TenoNPoON3BOANTENBHOCTLIO KOTNna. [pu 3HaUYMTENbHbBIX OT-
KIMOHeHWsIX criegyeT AOMOSTHUTENbHO OTPEryMpoBaTh rOperky.





