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HacrosiLee pykoBOACTBO NpeasiaraeT Bam KpaTkuii 0030p napamMeTpos,
U3MEPUTENbHBIX 33434 U MHXEHEPHbIX PELLEHWIA B CEKTOPE Hanaaku 1
00CNyXMBaHUG CUCTEM OTOMIEHUS. PykOBOACTBO BKIIOYAET B CE0S 9KCNEPTHBIE
OTBETbI HA YaCcTO 3a/laBaeMble BOMPOCh!, BO3HMKAIOLME W3 NPAKTUHECKOro
npuMMeHeHns NpubopoB. PekoMeHaaLmM 0CHOBaHbI HA OFPOMHOM OMbiTe
MoNb30BaTENIEN M3MEPUTENBHBIX TEXHONIOMMIA KOMNaHuu Testo no Bcemy Mupy.

JlaHHOE pYKOBOACTBO NpeHA3HAYEHO Ais TOr0, YTOObI AATb HOBLIM
no/b30BaTeNaM 00LLMiA 0630p MPUHLMNOB U PELLIEHMIA 119 U3MEPEHUS YPOBHS
BbIOPOCOB M aHa/M3a NPOLIECCOB CropaHms. [L1s1 OMbITHLIX CMIELWANNCTOB M0
KOHTPOJIO BLIOPOCOB M TEMNOTEXHIUKOB AaHHas OPOLLIOpa CTAHET LIEHHbIM
CMPABOYHMKOM.

N3pnaHme C3KOHOMMT Ballie BpeMsi 1 YCus no noucky MHGOpMaLmMm U3 pasHbix
MCTOYHVIKOB.

MbI C pafioCTbi0 PAaCCMOTPUM BCE BaLLW Maeu 1 noxenaxus. MpocTo HanuwmTe
HaM Mo ANEKTPOHHOM NouTe Ha aapec info@testo.ru unm NoceTuTe Ha Hal
WHTepHet-cainT www.testo.ru.

HoBble uaeu 1 NpeioxXeHus HaitoyT CBOE JOCTOMHOE MECTO B CNEyIOLLEM
u3gaHuv.
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EnvHuua namepennin “nnm”

l. Y10 Takoe abIMOBOW ra3?

3HauMTENbHOE YBENMYEHME KONMYECTBA NPOLIECCOB, CBS3aHHbIX CO CrOPaHNEM
MPUBOAMT K eLlE B0MbLUEN KOHLIEHTPALMM 3arps3HIIOLLMX BELLECTB B aTMOCdepe.
MpsiMbIMK NOCNEACTBUSIMU BbiLLIEYKA3aHHOTO CyXaT 06pa3oBaH1e CMora, BbinafeHue
KMCNOTHOrO AOXAS, @ TAKKE YBENMYEHUE KONMYECTBA IOLEN C NPU3HAKaMu anepruu.
MpuHMMAas BO BHUMAHWUE BbIlLECKA3aHHOE, NPM BbIpabOTKe SHeprin HeobxoaMmo
Y4UTbIBATb HEOOXOAMMOCTb COKPALLIEHUS BbIOPOCOB 3arps3HSIOLLMX BELLECTB B
atMocdepy. EAMHCTBEHHBIM cNOCOBOM COKPATUTL KOMIMYECTBO 3arPSA3HAIOLLMX BELLECTB
B [IIMOBbIX ra3ax — 370 BblpaboTka Hanbonee 3kOHOMUYHBIX METOI0B OCTaHOBA
KOT/NOB, NPUBOASALLMX K HaMOONbLLEMY 3arpsi3HEHNI0 aTMOChEePbl. AHANM3 IbIMOBbIX
ra3oB MO3BONISET ONPEAENSTb KOHLEHTPALMW 3arPA3HAIOLMX BELLECTB U C
MakCUManbHON 3P dEKTUBHOCTLIO HACTPaMBATL OTOMUTENBHLIE YCTAHOBKM.

EavHuLbI M13MepeHnid

Hanuume BpeaHbiX BELLECTB B bIMOBOM ra3e MOXHO OMPeneNnTh M0 KOHLEHTpaLMy
KOMMOHEHTOB ra3a. OBblHO UCMONb3YIOTCS CEAYIOLME eAUHMLII N3MEPEHMUIA:

MapameTp “nnm”,

kak 1 “npoueHTsl (%)”, onucbiBaeT Nponopumio. MpoLeHTbl — 3T0 “KoNNYecTBo X
yacTeil B COTHe yacTeir”, a “nnM” — 310 “KONMYECTBO X YacTei B MUIIMOHE YacTeit”.
Tak, Hanpumep, eciu B ra3oBoM LmanHape coaepxutes 250 nnm okuewn yrnepopa (CO)
Ha MUIMOH, TO 3TO 03HAYAET, YTO ECAM B3ATb OLWMH MUIMOH YacTuL, rasa U3
unnuHAapa, To 250 13 aTkx YacTu, ByayT yacTuuamm okucu yrnepoaa. OcTabHble
999,750 vacTuu, — 310 YacTub ABYOKMcH a3oTa (N,) 1 yacTuukl kucnopoza (0,).

EnvHnua uamepeHuii “nnm” — 3T0 HE3aBMCUMbIIA OT TEMNEPaTypbl 1 JaBNEeHNs
napameTp, UCTIONb3YEeMblii B Cly4ae C HU3KMMU KOHLIEHTpaumamu. B ciyyae ¢ bonee
BbICOKVMM KOHLIGHTPALMSIMM Takve napameTphl UCTOMb3YIOTCS B BUAE MPOLIEHTOB (%).

Mpeobpa3oBaHne NapameTpoB BhINOAHAETCS CedyoLmm 06pa3om:

10.000 nnm = 1%
1.000 nnm = 01%
100 nnm = 0.01%
10 nnm = 0.001 %
1 nnm = 0.0001 %

KoHueHTpauus kucnopopa 21% ot 06bEMa OyneT SKBMBANIEHTHA KOHLIEHTPaLWMK,
pasHoit 210.000 nnm O,.



mg/Nm? (“munnurpammoB Ha KyGuueckmii MeTp”)

Mpy UCNIONB30BAHNM AMHMLbI M3MepPeHuii mg/Nm? cTaHaapTHbI 06bEM
(cTaHpapTHbIe KyOuyeckue MeTpbl, Nm®) MCNoNL3yeTcs B KaYecTBe KOHTPOSLHOI
NepeMEHHOM, a Macca 3arps3HSIIOLLEr0 ra3a NPUBOAMTCS B MUaUrpaMMax (mg).
lMockonbky AaHHas eAUHMLA M3MEPEHUIA 3aBUCUT OT [ABEHUS U TEMNEPATYPLI, TO B
KauecTBe KOHTPONbHOI AMHULbI UCTIONb3YETCst 0OBEM NPY HOPMAIbHBIX YCNIOBUSIX.
Mop, HopManbHbIMM CREAYET MOHMMATL CEAYIOLLME YCIOBUS:

Temneparypa: 0°C
[laBneHve: 1013 mbap (rfMa)

Tem He MeHee, TONbKO 3TUX CBEAEHWIA HEAOCTATOYHO, MOCKO/LKY COOTBETCTBYHOLLNE

00BLEMbI IbIMOBBIX FA30B M3MEHSIOTCS B COOTBETCTBMM C NPOMOPLMOHALHBIM

COZEPXaHWEM B HUX KUCNIOPOAA (MMEeeTCs B BUAY 0OBLEM OKPYXIOLLEro BO3ayxa Ha

ennHmLy 06bEMa AbIMOBOTO ra3a). Takum 00pa3om, 3MepsiemMble 3HaYEHWs nogexar

NepecyETy B onpeaenéHHblil 00bEM KMCNOPOAA — STAIOHHOE COAEPXaHUe KUCIopoaa

(aranonHoe copepxatiie O,). MpsaMoMy CpaBHEHIO NOAJIEXaT TObKO faHHbIE C

OMIMHAKOBLIMI 3TANIOHHBIMM 00bEMaMK KUCnopoaa. Mamepsemoe coaepxanue EamHnua usmepenmns mr/me
kucnopoza (O,) B ILIMOBbIX rasax Takke HEOOXOAMMO B LiesAX NepecyéTa napameTpa

“‘nnM” B eauHMLLE Mr/M3. MeTozel nepecyéra ang okeuaa yrnepoaa (CO), okenaa asota

(NO,) n mmokcuma cepbl (SO,) NPUBOAATCS HIXKE.

Mpeobpa3osaHue B Mr/m®
21 - aranontii 0,

CO (mr/md) = x CO (nnm) x 1,25
(21-0,)

21 — granoHbii 0,

NO, (mr/m°) X 2,05 x (NO (nnm) + NO, (nnm))

(21-0,)

Wcnonbayemble B popmynax koapdULMEHTbI — 3TO CTaHAAPTHbIE 3HAYEHMS NAOTHOCTM
rasoB B Mr/m°.



EnmHnua namepeHus Mr/kB.-4ac

“Mr/kB.-4ac” (MUNIMFPAMM Ha KB/4 3HEprum)

[lns onpepeneqns KOHUEHTPaLMiA 3arpssHSIOLLMX ra30B B €AMHMLIAX, OTHOCALLMXCS K
U3MEPEHMAM 3HeprumM — “Mr/kB.-4ac” pacyéTbl NPOM3BOASTCS HA OCHOBE
k03PUUMEHTOB A9 3a[AHHOTO BKAA TOMNMBA . Takum 00pa3oM, Anis pasnuyHbIX
BM[0B TOMAMBA MPUMEHSIOTCS Pa3nnyHbIe KO3pduLMeHTbI nepecyéTa. KoadpduumenTol
nepecyéra 4ig “nnm” n “mr/mM%’ B eAMHMLIbI, OTHOCALLMECS K USMEPEHNAM SHEPrin —
“Mr/kB.-4ac” — NpuBOASTCS HUXe. [eped NepecyEToM B Mr/KB.-4ac M3MEPSEMOE
3HauYeHMe KOHLIEHTPaLWW BLIOPOCOB HE00X0AMMO Npeobpa3oBaTth B AUHMLLY
M3MepeHus AbIMOBOro ra3a 6e3 npumeceit (3TanoHHoe coaepxanue kucnopopa — 0%%).
KoadpduumeHTsl nepecyéta Ang TBEPAbIX BALOB TOMAMBA Takke 3aBUCST OT HOPMbI
MMEIOLLIErocs TOnNMBa (LiebHbIA 610K, Kak, Hanpumep, N3MeNbYEHHOEe

KoapdpuumenTbl nepecyéta ans TBEPAbIX BUAOB TON/MBA TAKKE 3aBUCAT OT GOPMbI
MMEIOLLIErocs Tonnmea (LienbHbIi BNOK, Kak, HanpuMep, U3MeNbYEHHOE TOMAKBO,
MOPOLLOK W T.1.). o 37O NpuymMHe ncnonb3yemble KO3PGUUMEHTBI TONNBA NOANEXAT
TILATENbHOI NPOBEpKE.

1 nnm = 1,110 mr/kB.-yac 1 mr/ks.-uac = 0,900 nnm

co 1 mr/m? = 0,889 mr/ke.-uac 1 mr/ke.-yac = 1,125 mr/m®
NO 1 nnm = 1,822 mr/kB.-yac 1 mr/kB.-4ac = 0,549 nnm
X 1 mr/m® = 0,889 mr/ks.-yac 1 mr/kB.-4ac = 1,125 mr/m®

1 nnm = 1,074 mr/kB.-yac 1 mr/kB.-4ac = 0,931 nnm
Cco 1 mr/m3 = 0,859 mr/ke.-uac 1 mr/ke.-yac = 1,164 mr/m®
NO 1 nnm = 1,759 mr/kB.-4ac 1 mr/ke.-yac = 0,569 nnm
X 1 mr/m? = 0,859 mr/kB.-uac 1 Mmr/ke.-4ac = 1,164 mr/m®

Puc. 1: KoadpduumenTsl nepecyéta ans eanHuL, U3MepeHus 3Heprum



CocTaB AbIMOBOIO ra3a

Huxe npuBOAATCA KOMMOHEHTHLI AbIMOBOI0 ra3a B Nopaake yMeHbLUEHUA NX
KOHLIEHTPALW B bIMOBbIX ra3ax.

Asort (N,)

A30T (N,) — OCHOBHOM KOMMOHEHT (79 00bEMHBIX %) BO3[1yXa, KOTOPbIM Mbl [bILLIMM.
a3 6e3 LBeTa, 3anaxa 1 BKyca, He y4acTBYIOLLMIA B NPOLLECCE CropaHms. 3TOT ra3
HarHeTaeTCs B KOTEN B KauecTBe Oannacta, HarpeBaeTCs U NepekaunBaeTcs B Tpyoy.

Asot

CTan#apTHble 3Ha4eHus B IbIMOBOM ra3e:
LIM36/1bHbIE/Fa30BbIE rOPEKU: 78 % - 80 %

Yrnekucnbiii ras (CO,)

Yrnekucnblid ra3 — 310 ra3 6e3 LBeTa 1 3anaxa C KMCnoBatbiM MpuBkycoMm. Mop,

BNIUSHUEM COJTHEYHOrO CBETA PACTEHS C NIUCTbSIMIA 3€NEHOI0 33 CHET HANMYMS VINeKMCbIN ras
xopoduia LueeTa npeobpasyot yrnexmcnbiid ras (CO,) B kucnopoa (0,). B npouecce

[bIXaHs JIOMEI 1 XVBOTHbIX MPOMCXOANT nepecyéra kucnopoaa (O,) obpatHo B

yrnekucnbiii ras (CO,). 310 Co3naET paBHOBECHE, MPU KOTOPOM MPOMCXOAMT pacnajl

ra3o00pasHblx NPOAYKTOB CropaHms. Takon pacnag CnocobCTBYET CO3AAHMIO

napHukoBoro addekTa. MpeaensHoe Noporosoe 3HaueHue coctasnget 5000 nnm.

3HayeHns KOHLEHTPpaLwm cebie 15% ob6béma (150000 nnm) Npu AbiXaHWM BbI3bIBAIOT

ObICTPYIO NOTEPIO CO3HAHMSI.

CTaHﬂapTHble 3HayeHns B [lbIMOBOM rase.

LIn3esbHbie ropesku: 12.5% - 14 %
[a30Bble ropenku: 8%-11%

Mapbl BOARI (BNara)

Conepxalumitcs B BOfIE BOLOPOJ, COEAMHAETCA C KUCNOPOAOM 1 00pasyeT Body (H,0). Bozopon
13 TonnmBea oH BbIXOAMT BMECTE C BOLOI M C 06ECNEYMBAIOLLMM FOPEHNE BO3AYXOM B

3aBMCHMMOCTM OT TemnepaTypbl AbIMOBOro rasa (FT) B dopme copepxalueics B

[bIMOBOM rase Bnaru (Mpy BLICOKMX 3HAYEHUSIX TEMNEPaTypbl ALIMOBOrO rasa FT) uim B

BMAE KOHAEHCaTa ((Mpy HU3KMX 3HAYEHMSIX TEMMePaTypbl AbIMOBOIO rasa).

Kucnopogp (0,)

OcTaBLumiics KUCNOPOA, He MCMOJb3YETCS B NPOLIECCE FOPeHUs B CNyyae, koraa
OCHOBHOI 00bEM M3OLITOYHOTO BO3YXa COCTABMSET bIMOBOI ra3 B ra3000pa3HoM
coctosiHuM. OH ncnonb3yetcs ans onpenenerus ahpeKTBHOCTU cropatmst. OH Takke
1Cnonb3yeTcs A9 onpeaeneHns notepb CoAepPXaHus AbIMOBOrO rasa 1 yriekucnoro
rasa.

Kucnopon



YrapHbii1 ra3

Okeup a3ota

CepHuCTbIN ra3

CTaH,[lapTHbIe 3HayeHns B [bIMOBOM rase.

Junsenbhbie ropenkn: 2% - 5%
[a308ble ropenkn: 2% - 6%

YrapHbiii ra3 (CO)

YrapHblii ra3 — 3T0 CoAepXaLlMiAics B BO3MyXe SA0BUTHIA ra3 6e3 LBeTa 1 3anaxa,
SBNSIOLLMIACS NPOAYKTOM HEMONHOro cropaHust. Mpu BHICOKWUX KOHLIEHTPALMSIX OH
MPEnSTCTBYET NOCTYMNEHWIO B KPOBb KMCNIOPOAA. Tak, HanpuMep, npu COAEPXaH! B
Bo3ayxe B komHare 700 nnm CO AbixaHne Takum BO3MYXOM CTAHET HEBO3MOXHbIM
yepe3 3 yaca. MpenenbHoe NoporoBoe 3HayeHue coctaenget 50 nnw.

CTaH,[lapTHbIe 3HayeHns B [bIMOBOM rase.

Zn3esnbHble ropesiku: 80 — 150 nnm
la308ble ropesku: 80 — 100 nnm

Oxkcupbl asota (NO,)

Mpu BbICOKMX 3Ha4eHUsAX Temneparypbl (npu cropatuu) asot (N.,) npucyTcTeyeT B
TOMAMBE M U B COYETAHNSX OKPYXAIOLLEr0 BO3MAyXa C KMCOPOLOM, COAEPXalLemcs B
Boazyxe (0,), n 06pasyet yrapHbiii ra3 (NO). Mo npowecTsim HEKOTOPOTO BPEMEHM
[iaHHblit OECLIBETHbIN ra3 okucnseTcs nop aeiicTevem kucnopoaa (0,), B pesynbtare
yero obpasyetcs yrnexucnbiid ra3 (NO,). NO, — 310 BOLOPACTBOPUMBIN [ibIXaTebHbliA
7, BbI3bIBAIOLLMIA TIKENOE NOPAXEHME NETKMX NPK BAbIXaHWM 1 CNOCOOCTBYIOLLNIA
00pa30BaHMI0 030Ha NOJ, AEUCTBUEM YNbTPAPMONETOBOrO M3NY4eHMs (CONHEYHOrO
ceera). KomnonenTbl NO 1 NO, HasbiBaiotcst okcupiamu asota (NO,).

CTaHaapTHbie 3Ha4eHns B bIMOBOM rase: n3esnbHpie/razoBbie ropesku: 50 — 100 nnm

Asyokucs cepsbl (SO,)

AByokuch cephl (SO,) — 370 OECUBETHBIA 1 TOKCUYHBIN ra3 C PEe3KUM 3anaxoM. JToT
ra3 0bpasyeTcs B pe3yNbTaTe NPUCYTCTBUS B TOMNMBE Cepbl. [penensHoe noporosoe
3HaueHve coctasnset 5 nnM. CepHuctas kucnora (H,S0,) obpasyetcs npu
coemHenun ¢ Boaoii (H,0) nnm ¢ koHeHcaTom.

CraHpapTHOE 3HaYeHME B IIMOBOM rase ang ansenbHblx ropenok: 180 — 220 nnm

Cm. TexHuyeckwii cnpaBoyHuk Testo, “AHanna AbIMOBOrO rasa B npou3soacTee”, (Yactb
Ne0981 n Ne2773), roe npueoasTcs 6onee noapobHbIe CBEAEHUS 00 3MEPEHNSX
“S0.,,..

o



Hecropesiue octatouHble yrnesogopoabl (HC)

Hecropesiume yrnesonopofbl (HC) dbopMupytoTca B pesynbTare HEMNoiHOro Cropaxus u
cnocobeTBYIOT 06pa30BaHMI0 NAPHUKOBOrO addexTa. B aaHHyIo rpynny BXoaaT MeTaH
(CH,), 6ytaH (C,H, ) n Gexzon (CHy).

HecropeBLuve yrnesoaopoasl

CTaHaapTHoe 3Ha'4eHne B [IbIMOBOM ra3e [Jid An3€JIbHbIX ropesiok. < 50 nnm

Caxa
Caxa — 370 MOYTW XMMIUYECKU-YMCTLIA yrnepop (C), obpasyioLwmiics B pesynsTate

HEMOJHOro CropaHus.
Caxa

CTaHAapTHOE 3Ha4eHne B [IbIMOBOM rase JU1s1 IM36/TbHbIX OPenokK:
Caxesoe yncno 0 wn 1

Teépabie npumecu

Teépapie npumecH (MbiNb) — 3TO MENKKUE TBEP/bIE BELLECTBA, HE MOABEPILINECS )

MPOLIECCY PasNoXeHUs Npu ropeHnu. Takue YacTuLbl MOTyT BbiTb Camoil Pa3NnyHON TBEpabie npumecH
$OpMbI 1 MNOTHOCTW. TBEPABIE NPUMECK 00pa3yIOTCs U3 NeNa U MAHEPANIbHBIX

KOMIMOHEHTOB TBép,U,bIX BWAOB TOMNBA.

1
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Il. CocTaB Tonnuea

OcHOBHbIE KOMMOHEHTbI TonmBa — 310 yrnepo (C) u Bogopoa (H,). Mpu ropanmun
aTux BelwecTs notpednserca kucnopon (O,). [aHHbIA NPoLECC Ha3biBaeTCs
okucneHremM. KoMnoHeHTbl BO3ayxa, MAYLLEro U3 FOPEHMs 1 TOMnBa, 00pasytoT HoBblE
COEAVHEHMS.

Puc. 2: CocTaB abIMOBOro rasa

v

+

Bosmyx, nopatowmiicst Ha ropenme, coctout 13 kucnopoaa (O,), Bogopoaa (N,) n
HeOOMbLIOrO KOMMYECTBA OCTATOYHLIX FA30B M Napa Bofbl. TEOPETUYECKNIA 0OBEM,
Tpebyemblii A NONHOrO CropaHus (m,,,,,) HA MPAKTVMKE 0Ka3blBAETCS HELOCTATOHDIM.
[ng pnocTuxeHms Hanbonee NoHOrO ONTUMABHOIO CropaHNs He0BXOAUMO
obecneynTb nogady Ha TennoreHeparop 60sbLUee KONYECTBO BO3AYXA, YEM 3TO
TeopeTuyeckn Heobxoaumo. CooTHOLIEHNE MeXY GAKTUYECKUM W TEOPETUYECKU
HeobX0AMMBbIM KONMYECTBOM BO3/yXxa HasbiBaeTcs “ko3dduLIeHToM 13bbiTka Bo3ayxa”
A (“nam6aa”). MakcumanbHasg 3pdeKTMBHOCTb CropaHns IOCTUrAeTCs MPK HeOONbLLIOM
M30bITOYHOM KONMYECTBE BO3AYXA, KOTAA COOTHOLLEHNS NOTEPb HECTOPEBLLErO TONMBA
1 [bIMOBOTO ra3a UMEIOT Hanbonee HU3kue 3HaveHus. [JaHHoe CBOMCTBO 04eHb YETKO
[EMOHCTPUPYETCS Ha CNeayloLen Moaenn:
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Puc. 3: peanbHblii NpoLECC cropaHus
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Puc. 4: PeanbHblit NpoLECC Cropaxms

Bupbl TBEpAOro TonAMBa

K B1paam TBEpAOro TONMMBA OTHOCATCS KAMEHHBII Yronb, GUTYMHOE NOKPbITUE, TOPD,
ApeBecuHa u conoma. OCHOBHbIMI KOMMOHEHTaMM [IaHHbIX BUMIOB TOMNMBA SBNSIOTCS
yrnepoz (C), sBonopoz (H,), kucnopop, (O,) v HeGonbiume Konn4ecTsa cepsi (S) 1 Boabl
(H,0). Teépapie BUabI TONIMBA B OCHOBHOM OT/IMHAIOTCA M0 3HAYEHUAM
TENONPOU3BOANTENBHOCTH, € HAMBbICLIEE 3HAYEHME TENIONPON3BOANTENBHOCTM
MMEET YroJb, a 32 HAM ClieayloT GUTYMHOE NOKpbITHE, TOPG 1 ApeBecuHa. OCHOBHas
npobnema npu paboTe ¢ fJaHHbIMKU BUAAMM TOMAUBA COCTOMT B hOPMUPOBaHUN
GOnbLLOro KONMYECTBA MenJia, TBEPAbIX NPUMECet U caxu. [ns yaaneHus JaHHbIX
OTX0ZI0B C 00beKTa HeobXxoaMMo 06ecneynTb Hann4ue COOTBETCTBYIOLLMX CPEACTB
(Hanpumep, KONOCHMKOBAs PELLETKA).

Bupbl Xuakoro Tonnuea

JXupkoe TONAMBO NoOnyyaloT Ha ocHoee HedTn. HedTb npoxoguT nepepaboTky Ha
HedTenepepabaTbiBAOLLIMX NPEANPUITUAX [NS NONYYEHNUS NETKOr0, CPEAHEro 1
TSXENOrO XWAKOro TonnmBea. JIErkoe u TSHXENoe TONAMBO UCMONb3YETC B OCHOBHOM B
OTONUTENbHBIX cUcTeMaXx. JIErkoe TONAMBO LWMPOKO MCMONb3YETCS B MalbiX
TOMIMBOCXKMIaIOLLMX YCTAHOBKAX B MPOMBILLIEHHOCTM 11 0BN1aCTb €ro NpUMEHeHUs
UIEHTU4YHA 061aCTM NPUMEHEHNS AM3ENBHOIO TOMKBA (NOAKPALLEHHOe AU3eNbHOe
TOMAMBO). N9 TAXENOro XUAKoro Tonmea Tpedyetcs HarpeBaHme A0 XMAKOro
COCTOSIHUSA. NSt NErkoro Xuakoro TOniMBa HarpeeaHus He Tpebyetcs.

TBEppoe TONAMBO

JXupkoe ToNmBO
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a3006pasHoe TONnMBO

Fasoo6pasHoe ToNAMBO

a3006pa3Hoe TONMBO — 3TO CMECh FOPIOYMX W HE roploynX ra3os. K roptoumm
KOMMOHEHTaM ra3a OTHOCSTCS YrNEeBOAOPOAL! (Hanpumep, MeTaH 1 GyTaH), yrapHblid
ra3 (CO) u Bogopoz (H,). OcHosHOe razo0bpasHoe Ton/nBo, UCMONb3yemoe Ans
OTOM/IEHNS HA CEroAHALLHNIA AeHb, 3TO NPUPOAHBINA ra3, OCHOBHBIM KOMIMOHEHTOM
koToporo sengetca metaH (CH,). B HeGonbiuoe konuyecTso fomos (10 %) o cux nop
nofiaéTcs OLITOBOIA ra3, OCHOBHbIMM KOMIOHEHTaMV KOTOPOTO siBsoTCA Bonopon (H,),
yrapHbiii ra3 (CO) u metaH (CH,). OnHako TennonponssoaMTeNbHOCTb OLITOBOrO rasa B
[Ba pasa MeHbLLE TenonpoM3BOANTENBHOCTY NPMPOAHONO rasa.



lll. Fopenku

MpuHuMn pa6oTbl ropenku

l'openka B COYETaHWM C TENN00OMEHHUKOM
QNS NPOM3BOACTBA Tenna. IT0 03HAYAET, 4TO
ropsiune AbIMOBbIE ra3bl MAaMeHU Fopenku
HarpeeatoT BOY B OTOMUTENLHOM 3MEEBMKE,
KOTOpas 3aTeM noaagTcsa no Tpydam B
KayecTse “TennoHocuTens”

(TennonepepaloLLeii XMAKOCTM) PasanyHbIM
TOYKaM noTpebneHus (Hanpumep, B
oTonuTeNbHble Gatapen).

Puc. 5: MpuHUMN paboTbl rOpenku 1 OTOMKUTENLHON CUCTEMBI

TeéppoTonnueHasi OToNUTENIbHAas CUCTEMA

B cnyyae ncnonb30BaHus TBEPAOTONMBHLIX OTONUTENbHBIX YCTAHOBOK CReayeT

pasnuyaTtb CUCTEMBI, Fie B KA4ECTBE TOMNBA MCMONb3YETCH JPEBECUHA, YrOfb, KOKC

UNW NPECCOBAHHBIN Yronb. B TBEPAOTONNMBHBIX OTONUTENBHBIX YCTaHoBKax 80%

BO3[LyXa, MOAAIOLLErocs Ha ropeHue, Tpebyetca ang camoro npouecca cropaus. 20%

BO3/yXa, NOJAIOLLErocs Ha ropeHune, (BTOPUYHOrO BO3AyXa) OTBOAUTCS Kak TBEPAOTON/IMBHAS OTOMUTENbHAS
oTpaboTasLuKe rasel, NOAYYAEMBIE B NPOLECCE CropaHus, 4To obecneymBaeT YCTaHOBKA
ONTUMaTbHBI NPOLIECC ropeHus. BTopuuHbliA BO3LYX TPEOYET NpeABapUTENbHOMO

MOAOrpeBa BO n3bexaHne OXNaxaeHns AbIMOBOrO rasa (HEeNonIHoe CropaHue).

Puc. 6: lMpocTas KONOCHMKOBAs Nevb

Caexwuii BO3AYX, I I
060ralLeHHbI/l KUCTIOPOAOM  [lbiMoxop,
[IbIMOBOIA ras | ! 3acnonka
——
- TepmocTar
K | OGorpesaemblii
Kamepa nopasm | BTOPUYHbIi
TOnJIMBa ' BO3AYX
\ MpensapuTenbHbii
‘ BO3/lyX0BOA
b BTOPUYHbIiA

- (i | BO3AYX
AR 7, S\

C 3 MepBuyHbIi

D{g som.m=( Bo3Ayx
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AtmocdepHbie rasoBble ropesiku
OcHOBHOE MPeyMYLLIECTBO ra30BbiX FOPENOK COCTOUT B TOM, YTO B NPOLIECCE CropaHus
B TaKWX rOpenkax He 06pasyeTcs WNakoB, YTO AAET BO3MOXHOCTb SKOHOMUM
NPOCTPaHCTBA 3a CYET KaMep NoJaYW TONNMBa. B 4acTHOCTW, NpU MCNONb30BAHUM
aTMOCQEPHbIX ra30BbiX FOPENOK 3a CYET BbITANKMBAIOLLEIH CUMbl IIMOBbIX Fa30B
AtmocdepHble MPOMCXOAUT BCAChIBaHUE U CMELLIMBAHWE BO3yXa, NOAAIOLLIErocs HA ropeHue, B
ra30Bbl€ rOPESIKN kamepe cropanusi. TonaMBo-BO3MyLUIHAA CMECh, CXUraeMasi B kKamMepe CropaHusi,
OTAAET TenNo Yepes TEMJONPOBOASILLME NOBEPXHOCTY, @ [IbIMOBOA a3 OTBOAMTCS
yepes PerynaTop pacxofa B AbIMOOTBOL,. 3aa4a YNPaB/eHNsi IOTOKOM COCTOUT B TOM,
4106bI NPEAOTBPATUTL BO3MOXHOCTb BIIMSIHUS HA NPOLIECC CrOPaHMsi B FOPENIKE 3a CHET
MOCTYNNEeHMs IbIMOBOTO rasa unu obpaTHoii Taru.

T [bIMOBOIA ras

Perynartop notoka

TepmocTar =y 3acnokka

Goiinepa

7 TennooOMeHHMK

H -—

H i Bosayx,
— i
MAYWWiA Ha

ropesue

Puc. 7: OtonuTtensHas cuctema ¢ aTMocdepHOiA ropenKoii

OtonuTenbHble CUCTEMbI C N3EJIbHBIMUA MJIN Ta30BbIMM rOpeNikamMm ¢
NPUHYAUTENLHOW TSroM
Mpu akcnnyaTaumm aHHOro Buaa 060pya0BaHMS TOMOYHbIA BO3AYX NOJAETCS B Niams
rOPenky C NOMOLLbBIO HarHeTaTens. [oCKobKY COBPEMEHHbIE AU3ENbHbIE U FrAa30BLIE
['a30Bble ropenku ropesiky NpakTUYeCKU HepasnMyMMbl Mo An3aiHy, TO B ra30BOI OTONUTENbHOI CUCTEME
C MPUHYAUTENBHON TArOii MOXHO, HanpyUMep, UCNONb30BaTb COYETAHWNE AU3ENbHBIX M ra30BbIX FOPENOK C
MPUHYANTENBHOI TArOMA. PEeMMyLLECTBO rOpPeNoK C NPUHYAMTENLHOMN TIroi COCTOMT B
HE3aBUCUMOCTU OT TSrW bIMOBOIO ra3a, 6marofaps MeHbLIEMY CEYEHMIO IbIMOXOAa,
Gonee BLICOKOV CTabunLHOCTU cropaHna u Gonee Boicokomy KINZ. Tem He MeHee, Y Hux
MMEETCs HeOCTATOK, COCTOALLMIA B Bosee BbICOKON SHEProEMKOCTH CUCTEMDI.



KoHpeHcaumoHHble CUCTEMbI

B otnu4me ot HK3LLEe TeNNOTBOPHOIA CNOCOOHOCTY BhICLLIAS TEMNOTBOPHAS
CMOCOBHOCTb — 3TO KOJIMYECTBO SHEPrM, NOY4aEMOE B X0€ MONHOTO CropaHus
TOMAMBA NPOMNOPUMOHANLHO KOMIMYECTBY MCMONb3YEMOro Tonnea. Huslwas
TENJIOTBOPHask CMOCOOHOCTb — 3TO KONMYECTBO TENMOTHI Mapa BOfbI, BbAENSEMOE B
MPOLIECCe CropaHusi, MMHYC KONWYECTBO TEMNOThI Napoobpasosanms. o aToii npuynHe
3HAYeHue BbICLLIEI TENNOTBOPHOIA CNOCOBHOCTM — NPUHLIMNMANLHO BbILLE 3HAYEHMS
HW3LLEIA TeNnNOTBOPHOIA CNOCOOHOCTU. B KOHAEHCALIMOHHBIX CHCTEMAX MCMONb3YETCS
BTOPOI TEMNOOOMEHHMK NSt 06ECTIEYEHNs: COYETAHMS TEMNOThI KOHAEHCALWN C
TENOTON CropaHmus. 3HaueHNs TeMneparypbl AbIMOBOTO ra3a B KOHAEHCALWOHHbIX
npnbopax — 3HAYUTENBHO HUXE 0ObIYHBIX TEMNEPATYPHBIX 3HAYEHMIA B TPAANLIMOHHBIX
cuctemax. KoHeHcaUmoHHble cycTeMbl paboTatoT Npu TemnepaTypax HUXe
CTaHOAPTHLIX TEMNEPATYPHbIX 3HAYEHWIA AbIMOBOIO ra3a OTOMUTENbHBIX CUCTEM.
JlononHuTenbHas (CkpbiTast) TennoTa BblAENSETCS 3a CYET KOHAEHCALWMM Napa BOAb! B KoHpeHcaLmoHHble CUCTEM
[JbIMOBbIX rasax. Temneparypa, HuKe KOTOPON COAEPXaHue BAarv B AbIMOBbIX ra3ax
MPEBPALLAETCA B KOHAEHCAT, Ha3bIBAETCS TEMNEPATYPON KOHAEHCALMMU MU TOYKOVA
pocbl. Y pasHbIX BUAOB TONUBA TOYKM POCHI PA3NNYHbI M COCTABNSIOT MPUMEPHO +58
°C ans npupoaHoro rasa u npumepHo +48 °C — ang an3enbHoro Tonnmea. Touka pochl
QNS NPUPOHOro rasa OCTUraeTcs ObiCTpee Npu OXNaXAeHUM AbIMOBLIX ra30B. ITO
03HayaeT 6onee ObICTPOE BbiAENEHWE TENOTH KOHAEHCALMKU. Takum 06pasom,
3Hepryig, NOTy4eHHas NMPK MCMOJb30BaHMM ra3a — ropasfo BbILUE, HEXENN YEM MpK
UCN0/b30BaHNUN AU3ENLHOTO TOMAMBA. B KOHAEHCALMOHHON TEXHONOM MK
MPEMMYLLECTBEHHO UCMONb3YETCS ra3, MOCKONbKY NPW rOPEHNN AM3ENbHOTO TOMnea
BblfeNAeTCs BYOKMCh Cepbl (SO,), peobpasyemblit YaCTU4HO B KOHIEHCAT CEPHIUCTON
KUCOTI. MprHUMan BO BHUMaHWe 00pasytoLMiics KOHAEHCAT, C1CTEMA AbIMOBOTO
rasa JI0/xHa ObiTb YCTOWYMBOIA K BO3AENCTBUIO Barn U KUCOTHI.
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° HOCKOHbe JHeprua uaMmepsaeTcs KaK HuU3LWasa TenJionTBopHas
cnoco6HocTb, 3HaueHune KM moxet GbiTb 6onee 100 %.

« Cnepyet nposiensitb 0co60e BHUMaHue npu usmepenmsx NO,:

nponopumoHanbHoe cootHowenne NO k NO, moxet gocturate 50:50. A

3T0 03HayaeT, 4To Ans usmepenus NO,. cneayet BbLINONHATL
paspenbHble u3mepeHus koHueHTpaumii NO u NO,.

la3oBas ropenka ¢
NPUHYAUTENbHON
TAron

OTBopHas Tpy6a

Kamepa cropatus u3
HepXaseloLwLeii cranu

Tennoo6meHHuK 1

TennooGMeHHMK 2

Otaywuna ans

AbIMOBOrO rasa
Konpencaro- O6partHas Tpy6a
cGopHuK

Puc. 8: KoHCTpyKLws ra30Boro KOHAEHCALMOHHOMO KOTNa



IV. Mapametpsl

HenocpencTBeHHO u3mepsieMbie napameTpbl

CaxeBoe 4ncno

CaxeBoe 4u1Cno onpenensieTcs ¢ NoMOLLbI0 NpUbopa, CXOXEro C BeN0CUNeaHbIM
HacocoM. OnpeaenéHHoe KOMMYeCTBO AbIMOBOIO ra3a NpoKaynBaeTcs Yepes
OyMaxHbI GUALTP ONpPeaenEéHHoe KoNMYecTo pa3. CTeneHb YEPHOTHI
NOMY4EHHON TOYKM Ha ByMaxXHOM GUNbTPE CPaBHMBAETCS C PA3NNYHBIMU
3HAYEHUIMU LLIKASIbl CEPbIX TOHOB. [M0Ny4eHHOe CaxeBoe Yncno (no bakapaky)
MOXeT ObiTb 0T 0 10 9. s ra30BbIX rOPENOK CAXEBOE YNCNO HEe ONPeaenseTcs.

Hedtenpoayktbl (0caaku HepTenpoayKkToB)

[Mpw HENOMHOM CropaHMM MO NPUYUHE HEAOCTATOYHOIO PACMbIIEHUS HECTOPEBLLME
yrnesoaopoAbl (HC) dopmMupytoT 0TNOXEHMS Ha ByMaxHOM GunbTpe,
MCNONb3YEMOM A5 ONPEAENeHNs CaXEBOro YMcna. Takme OTI0XEHUS! MOXHO
0BOHAPYXUTb BU3YasbHO, @ UX HAIWYME — NOKa3aTb C UCMOJb30BAHNEM
pacTBopuTENs (aLeToHa).

Temnepartypa okpyxatowiero sozayxa (AT)
Temnepatypa OKpyxaioLLero Bosayxa
U3MEpSeTCs Ha BxoAe ropenku. Mpu
MCNONb30BaHUN HE3ABUCUMBIX OT OKPYXAIOLLEro
BO3AyXa ropenok Temneparypa M3mepsieTcs B
ONPENENEHHOI TOYKE NoAAIoLLEi TPYObI.

0 am
Puc. 9: U3mepeHue Temnepatypl
B BO3AyLUHON TPybe/Tpybe AbIMOBOrO rasa

Temneparypa AbIMOBOro ra3a B ropsidyei Touke

Temnepartypa [1bIMOBOr0 ra3a U3MepsieTcs B B ropsiyeid Touke AbIMOBOrO rasa. B
3TOMN TOYKE MMEET MEeCTO Haubonee BbiCokas TemnepaTypa 1 KOHLEHTpaLms
yrnekucroro rasa (CO,) 1 camblii Hu3KkuiA yposeHb copepxarus kucnopoaa (0,).

BoiTankusalowwaa cuna/rara AbIMOBOro rasa
B cuctemax ¢ eCTeCTBEHHOI TAroi BbITAKMBAIOLLASA CUA UK TIra AbIMOBOIO
rasa 3710 OCHOBHOE TPebOoBaHMe K NMOTOKY AbIMOBOrO ra3a Yepes AbIMOBYIO TPyOy.

CaxeBoe yucno

MpomyKThl HEMONHOTO CropaHus

Temneparypa OKpyXaloLLero
BO30yxa

Temnepatypa [bIMOBOTO rasa

Tara
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Okcup a3oTa

[laBnexve

MocKONbKY MAOTHOCTb FOPSYMX OTPAOOTABLUMX ra30B HIXE MIOTHOCTU XONOAHOTO
BHELLHEr0 BO3AyXa, B AbIMOBOI TPyOe CO3AAETCS YaCTUYHbINA BakyyM. 310
Ha3bIBAETCA TArON. B pesynbrare TArm NpoMcXoauT BCaCbiBaHKE OKPYXaloLLero
BO3/yXa ¥ NPEOA0NEHNE CONPOTUBIIEHUIA CUCTEMBI 1 ALIMOBOIA TPYObI. B
CMCTEMax NoA, IaBNEHNEM COOTHOLLEHWEM AABNEHMIA B AbIMOBOMN TPYOE MOXHO
npeHebpeyb, NOCKONbKY B AAHHOM CJlyyae ropeska ¢ NpUHYAMTENbHOI TArow
CaMOCTOSTENbHO CO3AAET AaBNeHMe, HeobXoaMMoe AN 0TBOAA IbIMOBbIX [a30B.
B ycTaHOBKax AAHHOrO TUMa MOXHO UCNO/b30BaTb AbIMOBYIO TPYOY MEHBLLETO
[vameTtpa.

Okcupapl asota (NO,)

N3mepeHue copepxanmns OKCUAO0B a30Ta — 3T0 Cnocob NpPoBEPKM Mep No
0becneyeHmio 3PpHEKTUBHOCTI CropaHns, HaNpaBEHHbIX HA COKpaLLEHNe
BbIOPOCOB OKCIOB a30Ta ropesikamu. TepmuH “okcuabl asota” (NO,) o3Hauaet
o0uiee konu4ecTBo MoHokcuaa asota (NO) u amokenaa asota (NO,). B masbix
ropeskax (B OT/IM4ME OT KOHAEHCALIMOHHBIX KOT/NI0B) cooTHOLueHne NO u NO,
Bceraa octaéres nocTosHHbIM (97 % NO 1 3 % NO,). Takum 06pasom,
copepxanue okcnos asota (NO, ) 06bI4HO PACCUMTLIBAETCS MO MOKa3aHNAM
“3mepeHnin copepxanmns MoHokenaa asota (NO). Mpu HeobXx0aMMOCTM NONyYEHMS
TOYHbIX PE3ynbTaTtoB M3mepeHui conepxakus NO, nposoaaTcs 3amepb
conepxanus MoHokenaa asota (NO) n amokcupa asota (NO,), a nony4eHHble
MoKa3aHus CKIaablBaOTCS.

JaBneHue noToka

Mpw nNpoBepke ra3oBbIX FOPENoK HeobXoaMMO N3MepPSTb AABNEHKE NOTOKA ra3a B
nogatoLen Tpybe, a NoNyyYEHHOE 3HAYEHNE CPABHUBATL CO 3HAYEHMEM,
YKa3aHHbIM NPOMU3BOAMTENEM. [1n5 3TOr0 NPOBOAMUTCS M3MEPEHUE

b depeHumanbHoro aasnenus. Nsmepenne aubdepeHumanbHoro AasneHus
1Cnonb3yeTcs Ans PErynmpoBKM AaBneHnst GOPCYHOK ra3oBbix KOT/IOB/rOpenok,
MpK 3TOM MOLLHOCTb U3MEPUTENLHOIO Npubopa NoadbupaeTcs C y4ETOM
Tpebyemoro Konn4YecTsa BulAENSEMOro Tenna.



PaccuuTbiBaeMble napameTpbi

OcHoBHblE (I)OpMYJ'IbI, Ha OCHOBE KOTOPbIX PaCCYUTHLIBAIOTCA Cneayolmne napameTpbl,
BKJII04asa KpaTkne nosiCHeHusa, NpuBoasaTCA B anIJ'IO)KeHI/IVI.

MoTeps Tenna ¢ AbIMOBbIMU razamm (qA) (pac4éTbl N0 HEMELKUM
cTaHpapram).

MoTeps Tenna ¢ AbIMOBLIMY ra3aMn — 3T0 pasHULIA MEX[Y YPOBHEM TEN/OTbI

[AbIMOBOTO ra3a 1 YPOBHEM TEMNOThI OKPYXAIOLLEro BO3AyXa OTHOCUTENBHO HU3LLET

TENONPOU3BOAUTENBHOCTY TONMBA. TakuM 06Pa3oM, 3TO M3MEPEHUE YPOBHS!

TENOThl AIMOBOIO rasa, MPOXOALIEr0 N0 ALIMOX0AY. YeM Bhille noTeps Tenna ¢

rasamu, TeM Huxe K1/ u, COOTBETCTBEHHO, CTENeHb UCMO/b30BaHNUS SHEPruK, 4TO B

pesynbTaTe NPUBOAMT K MOBLILLEHHBIM BLIOPOCAM HarpeBaTesbHOI YCTaHOBKM. 10 3TOi

npuKHe HeobX0AMMO OrpaHUYMBATL NOTEPIO TeMJia C AbIMOBbLIMM ra3amu B ropeskax.

Onpepnenus coaepxaHme KMCI0poaa 1 pasHuLy Temneparyp A6IMOBOO rasa u

OKPYXalOoLLEero Bo3ayxa, MOXHO paccuuTartb Ko3hguUMEHTbI NoTepu Tenna ¢

JbIMOBbIMM ra3amu A ONpeaeNEHHbIX BUAOB TOMNMBA. B Lensx npoBeaeHns pacyéToB

BMECTO COAEPXaHMsi KUCNOPOAA MOXHO MCMONb30BATh KOHLIEHTPALMIO YINEKUCIOro MoTepsi Tenna ¢ AIMOBLIMI
rasa (CO,). 3amepbl TemnepaTypb! [1bIMOBOIO rasa i COAePXaH!s KUCIopoaa Wi rasamm
yrnekucnoro rasa (CO,) cneayet NpoussoauTL OAHOBPEMEHHO 1 B O[HOIA 1 TOIA Xe

TOUKE.

OnTumanbHas HACTPOIKA OTONMTENBHON CUCTEMBI HA OCHOBE PACYETOB NOTEPH TEMa ¢
[bIMOBLIMU Fa3aMu SIBNSIETCS FapaHTME NONOXMTENbHbIX PE3YNbTATOB.

1 % notepb Tenna ¢ ApIMOBLIMM Fa3amu =1 % [ONOAHUTENBLHOMO
noTpebnexus Tonamea unm

Moteps aHeprum/roa, = MNoTeps Tenna cabIMOBbLIMM razamu/ NOTpebrieHue TONNBa/rog,
[Ing HarnsaHOCTY NPMBOAUM CREAYIOLMIA NPUMEp:

PaccuntaHHas noteps Tenna ¢ AbiMoBbiMK razamm = 10 %
MoTtpebnexne TonMea/ron = 3000 n nérkoro
[JW3eMbHOro Ton/mea

Moteps aHeprum cooTetcTByeT npumepHo 300 n NErkoro aM3ensHOro TonNauBa/rog,
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Yrnexucnbii ra3

Jlambpa

KonuenTtpaums yrnekucnoro rasa (CO,)

YpoBeHb KOHLIEHTPALWM YrEKUCIIONo ra3a B ALIMOBOM ra3e ykasblBaeT Ha Ka4ecTBO
dynkumonmrposarua (KIMA) ropenku. Havsbicwiee conepxatne CO, ¢ HeOOMbILNM
KONMYECTBOM M3OLITOYHOrO BO3MyXa (MOJHOE CropaHue) 06ecreynBaeT MakCUMasIbHOE
COKpalLieHWe NoTepb Ternia AbIMOBbIX ra30B.

[Ins Kaxaoro Biaa TONMBA CyLLECTBYET MAKCUMANbHO BO3MOXHBbIiA YPOBEHb
conepxaHus CO, B /1bIMOBbIX ra3ax

(CO
HEMb34 NOMYYUTb HA NPaKTUKE.

> vaxc.)» OMPEMENAEMbIA N0 XMMUYECKOMY COCTaBY TOM/INBA, KOTOPbIiA akTM4eckm

3Hauenuns CO NS pasnnYHbIX BUAOB TOMIUBA:

2 makc.
- JIérkoe w3esnibHoe TOMMBo 15,4 00.% CO,
- MpupoaHbIiA ra3 11,8 06.% CO,
- Yronb 18,5 00.% CO,

3Hauenmnsa CO 1 YPOBHS COMIEPXaHUS KUCIOPOa B AbIMOBOM ra3e MOryT ObiTb

2 Makc.
Menosb3oBaHbl AN pacyéta sHaveHnii CO, B 1bIMOBOM rase.

Koa¢p¢duumeHT n3bbiTka Bo3gyxa A

HeoOxoamMMblii N NpoLIECcca CropaHmns KUCIOPOA, NoAaETCa B YCTaHOBKY CUCTEMbI U3
OKpyXatoLLero Bo3ayxa. s 0becrneyeHusl NofHOrO cropaHus Tpedbyetcs ropasno
OonblLEe KONMYECTBO KMCOPOA, HEXENM TEOPETUYECKI HEOOXOAMMOE ero
KonnyecTBo. COOTHOLLIEHME M3OBITOYHOTO TOMOYHOO BO3MyXa M TEOPETUYECKH
HEOOXOMMOTO €ro KONMYECTBA Ha3bIBAETCS KOIGMULIMEHTOM M3DbITKa BO3MyXa A
(Nam6pa).

>

Hepocrarok M36bIToK BO3ayxa
BO3AyXa
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Puc. 10: lmarpamma npouecca cropaHus



KoadduumeHT n3buiTka Bo3fiyxa onpezensetcs no koHuextpaumn CO, CO, n O,. 3tn
COOTHOLLIEHWS! NPeLCTaBNeHbl Ha [uarpamme npoLecca cropaHns (o1s cpaBHeHus: Puc.
10). B npouecce cropatus kaxaplii u3 yposHeit CO, COOTBETCTBYET ONpeaeneéHHOMy
yposHio CO (npu HepocTatke Bo3ayxa/A<1) unm yposHio O, (npu n3bbiTke
Bo3nyxa/A>1).

3Hauenme CO, ABNAETCA MaKCUMAIbHLIM M HE MOXET SIBNITLCS PENPe3eHTaTVBHbIM
3HaueHueM. B cuny atoro obcTosTenscTea Tpedyetcs nposeneHne 3amepos CO unm
0,. Mpy paboTe ¢ M30LITOYHBIM BO3AYXOM (CTaHAaPTHaA paboTa) Ha CeroHaLLIHNIA
[ieHb SBNIAETCA NPEANOYTUTENbHBIM OnpeseneHue yposHa O,,. [niq kaxaoro Buaa
TONNMBA CYLLECTBYET CBOMN rpadmk 1 cBOE 3HaueHne CO [UNS CPaBHEHUS:
lpunoxeHue).

O6wwmia KNA

06wwid KM — ato KMNJ, paccumTaHHbIA Ha OCHOBE aHANN3a TOMbKO YAENbHON TeNNOTh

[bIMOBOr0 ra3a npu oTCyTCTBlK B NOCNEAHEM Napa BOAbI. Takum o6pa30M, B pacqéT
NPUHNMaETCa TOJIbKO H3LLIaA TenioTopHas CMOcOBHOCTbL TON/MBA.

CymmapHbiia KNO

Cymmapbiid KM, — 310 KINJ, paccumtaHHbIn HA OCHOBE aHaN3a NOTEHLMANBLHO
TENNOTbI Napa BOAbl B ILIMOBOM ra3e. Takum 06pa3om, Npu pacyéte notepb Temnna ¢
JbIMOBbIMM [a3amMu UCTIONB3YETCS 3HAYEHWUE BbICILIEH TENNOTBOPHOI COCOBHOCTM
TOMNMBA.

2 makc. (

KN

Temnepartypa TO4KM pOChI

Temnepatypa TO4Kv poChl ra3a — 3T0 TeMNeparypa, Npu KOTOpOii Napbl BOAp,

COflepXaLLMecs B rase, NepexofsT B XuaKoe COCTOsHME. Takoi nepexop HasbiBaeTcs

KOHfEHcauuei, a o6pa3y|om,a9| XWOKOCTb — KOHAEHcaToM. [Mpu TeMneparype Huxe TeMnepaTypa TOYKM POCHI
TEeMnepaTypbl TOYKW POCHI BAAra HaX0AMTCS B XMAKOM COCTOSHWM, @ MpK Temneparype

BbILLE TOYKM POCHI — B ra3000pa3HoM. PUMEPOM MOXET CAYXUTb 06pa30BaHue 1

MCYE3HOBEHME TyMaHa UM pockl. Temnepartypa TOYKy PoChl ONPEAENsIeTCs Mo YPOBHIO

BN@KHOCTY; 3HaYeHME TOUYKM POChI BO3MyXa Npu ypoBHe BnaxHocTu 30 % coctaBnget

npumepHo 70 °C, a ans Cyxoro Bo3ayxa npu ypoBHe BRaxHoCcTH 5 % — Bcero 35 °C.

Puc. 11: 3aBMCUMOCTb YPOBHS BIXHOCTM BO3MYyXa OT TOYKM POCHI (HaBfeHWe BO3ayxa:
1013 mbap)

509

40%]

30%

20%]

YpoBeHb BnaxHocTu, %

10%

0% |
? 1

0° 10° 200 30 40 50° 60° 70
Touka pocel, °C
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V. OCHOBbI U3MepeHHiA AbIMOBOIO ra3a

[uzenbHble 1 rasoBbie ropeJsiku

W3mepeHune okpyxalowiein TemnepaTypbl OKpYXaioLein cpeabl

30Hp 0T6Opa NPOOLI YCTAHABNMBAETCS HA BXOAE FOPENKH, 1 MPOM3BOANTCS 3aMep

Temneparypbl OKpyxatoLero Bosayxa. onyyeHHoe 3HayeHre Temneparypbl

COXPAHSIETCS WM M3MEPSIETCS HENPEPBLIBHO C MOMOLLBIO CMELMaNbHOMo

TEMMNEPATYPHOro 30HAA. 3T0 3HaYEHMe TemnepaTypbl HEOOXOAMMO A5 pacyéTa

noTepb Tensia ¢ AbIMOBLIMU rasamu.
7y

Puc. 12: UamepeHue Temnepatypbl BO3ayxa NOAAIOLLEr0Cs Ha FOPEHre

W3mepeHune notepb Tenna ¢ AbIMOBLIMM rasamu (gA)

30Hp, 0TBopa NPobbl YCTaHABNMBAETCS B IIMOOTBOL, YEPE3 CreLmaibHoe
0TBEPCTME A5 3MEPEHWIA. Lienb namepeHnii COCTOUT B ONpeaeneHnmn “ropsyen
TOYKK”, T.€. TOYKW HAMBLICLLIEH TEMNEPATYPbI ALIMOBOrO ra3a NyTém
HeNpPepLIBHOTO M3MepeHust Temnepatypbl. [Uns YCTaHOBKW 30HAa 0TOOpa Npobbl B
TpebyeMoM NONOXEHWUM UCMONb3YIOTCA CNeLMabHbIE MEXaHWUYECKUE YCTPOMCTBRA.
Temneparypa bIMOBOTO ra3a U3MepsieTcs Ha KOHuYMKe 30HAa 0Tbopa npobel. C
MOMOLLbI0 MEMOPaHHOIO Hacoca AbIMOBOVA a3 BCACLIBAETCS Yepe3 30HA, 0Tbopa
npoGbl 1 NOJAETCA B aHanM3aTop. 3amep KoHLEeHTpauum kucropoga (0,)
BbIMOJHSIETCS TONBKO B OIHOIA TOUKE,



a KOHLieHTpaLms yrnekucrioro rasa (CO,) paccunTbiBaeTCS Ha OCHOBE 3HaueHus,
MOJY4EHHOTO B X0€ BblLLEYKa3aHHOro 3amepa. PacyéT notepb Tenna ¢
[bIMOBLIMU ra3amu (QA) B aHanM3aTope OCYLUECTBSETCH Ha OCHOBE 3HAYEHMI
nokasaHuit 3amepos AT, FT, O, uin CO,. MonyyeHHoe 3HaueHne notepu Tenna ¢
AbIMOBbIMM [a3aMm OKPYISIETCS B CTOPOHY YBENMYEHUS. [IeCATUYHBIE 3HAYEHUS
00 0,50 oKpyrnsioTCs B CTOPOHY YMEHbLUEHNS, a 3Ha4eHus Boile 0,50 — B
CTOPOHY YBESIMYEHNS.

Puc. 13: Onpepnenenne notepu Tenna ¢ AbIMOBLIMU ra3amm

MprumnHa peskoro naaeHns Temneparypbl A6IMOBOTO ra3a MOXET COCTOSATh B
cneaytoLiem:

- Hanuuve kanenb koHfieHcaTa Ha Tepmonape (CeHcope TeMnepaTypbl) npu
HAXOX[EHWUM 30HAa 0TOOPA NPOOLI B BEPTUKANBHOM NMONOXEHNN.

Cnoco6 ycTpaHeHns JaHHON NpuumHbl: 30HA 0TOOPa NPOOLI CeayeT YCTaHaBMBATb
FOPU3OHTANBHO 19 00ECTIEYeHMs BOSMOXHOCTM YAANEHUS UM CTEKAHUS! KOHAEHCATa.

npl/l‘ll/lHOVI C/IMLLIKOM BbICOKOWA notepu Tena ¢ AbIMOBbIMA ra3aMin MOXET BUTLCA
creqytolge:

- HeBepHoe 3HayeHne oKpyXatoLLeii TeMnepaTypbl, MOAYYEHHOE B X0 KanMOPOBKM C
MCMONb30BaHNEM 30HAA 0TOOPA NPOOLI. PekomeHaaums: BbINONHUTE 3aMepbl G
MCMONb30BaHNEM OTAESbHBIX TEMMEepaTyPHbIX 30HI0B.

- HeBepHble HACTPOIKK MCMONL3YEMOrO BUAA TOMIMBA.

- Hanuume konebaHuii Temnepatypbl “ropsiueii To4kn” aTMOChEpPHbIX ra30BbiX
ropenoK. 10 B 3HAYUTENBHOI CTENEHN 3aTPYAHIET MPOLECC BbINOAHEHMS
KOHTPOJIbHbLIX 3aMepOB.
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Mo npuynHe HeonpeaenéHHOCTU 3aMEPOB NPY Pa3NIMYHBIX HACTPOIKAX CropaHms K
npeaenbHbIM 3Ha4eHUsaM 100aBNSIOTCS 3a4aHHble TO4kK aonycka. OLeHOYHoe
3HayeHue CKaablBaeTCs M3 CyMMbl 3HAYEHUSI OrPaHUYEHNS U BbIPAXEHHBIX B
MPOLIEHTaX TOYKAX A0nycka. OKPYrNEHHbIA B CTOPOHY YBENMYEHUS PE3YNbTAT
3aMepa noTepy Tenna ¢ AbIMOBLIMM ra3amm JIOMXeH ObiTb HIXE UK COBMafaTh C
OLIEHOYHBIM 3HauYeHUeM. OnpeaensitoLLEee OLEHOYHOE 3HAYEHWE PACCUMTBIBAETCS,
KaK NMoKa3aHo Ha HUXenpuBeaEHHOM rpaduke.

Topenku ¢
NPUHYANTENbHON TATOM
v
Mpenencbie |2 @0, Touku gonycka | — > 3HaYeHMe OLEHKM
3HaYeHus
A
Topenku 6e3
NPUHYAUTENbHOI TArN
MpepenbHbie 3 » Enunmua
3HaYeHus OLIEHKN

Puc. 14: lnarpamma pac4€ra OLEHOYHOr0 3Ha4EHUs



OnpepeneHune CaxeBoro 4icna ass Au3enbHbiX ropenok

[pu onpeaenexHnm CaxeBoro YKucna B A6IMOOTBOJ, BBOAUTCS CAXEBbIA HACOC C
OymaxHbIM GUNLTPOM, Yepe3 KOTOpbIA AbIMOBOI ra3 NPOKaYMBAETCS C NMOCTOSAHHOM
CKOPOCTbI0. 3aTeM GULTPYIOLLMIA ANEMEHT U3BNEKAETCS M MPOBEPSIETCA HA HANINYME
HedTeNpoaykToB. ECn GunbTpyioLwiA 3NEMEHT 0Ka3bIBAETCS OKPALIEHHBIM MO
MPUYMHE UX HANMYKS, TO GUILTP HE PEKOMEHYETCS UCMONb30BATH [N ONpeneneHus
CaxeBoro yncna. Tpebyetcs BbiNONHEHME TPEX OTAENbHbIX 3aMepoB. CTeneHb
OKpalumBaHus GuUNbTpa CpaBHUBAETCA NO Lkane bakapaka, 1 onpenenseTcs Caxesoe
yucno. Ecnu B xoae nposeaeHus 3amepa GuibTP CTan BAAXHBIM M0 NPUYMHE
00pa3oBaHmMs kKOHAEHcaTa, TO 3amep HeobxoaMMo NoBTOPKTL. OKOHYaTeNbHOE
3HAYEHME CAXEBOr0 YnCa ONPENENseTcs NyTéM pacyéTa CpeaHero apudmeTUIeckoro
3HaYeHNs TPEX OTAENbHbIX 3aMepOoB. [1g ra30BbiX FOPENOK CAXEBOE YMCHO HE

LWar 3
onpepengetcq.
HomuHanbHbIii Caxegoe uncno
BbixoA 3599"4" Tun ropenku r YCTaHOBNEHHOE MMM U3MEHEHHOE YUCIO0
B KBT #030.09.1988 | ¢ 01.10.1988 |  po01.11.1996
OGonee 4 Topenka ¢ NpuHYAUTENbHOM 2 1 1
TArOW
po 11 KoHneHcaTopHas ropeika 3 3 3
TopeJika ¢ NPUHYAUTENbHON . 2 1 1
TAroun
Gonee 11
KongeHcaTopHas ropesnka 2 2 2

Puc.: 15: MpenenbHble 3HAYEHNS CaXEBOro Yucnia A1s XWAKoro Tonamea
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B He3HakoMbIx ans Bac cuctemax npexae Bcero Heobxoammo onpeaenuTb YPoBeHb
caxw, 4Tobbl 6e3 HeOOX0AMMOCTU HE NoABEPraTh aHANU3ATOPbI MOBbILLIEHHO
Harpyske.

N3mepeHue T9ru AbIMOBOrO rasa

[ins onpeaenexms TArm IbIMOBOrO ra3a (BbITaNKUBAIOLLEN cunbl), Tpebyemoit ans
0TBO/A JbIMOBbIX Fa30B B aTMOCHEPHbIX FOpeNkax, 30, 0Tbopa Npodbl BHOBb
YCTAHABNMBAETCS B OTBEPCTUE A1 U3MEPEHWIA B ILIMOOTBOAE. [locne aToro nepeq,
MpOBEEHNEM 3aMEPOB [1IMOBOIO ra3a Unu aBNeHust CEHCOP AABNEHWs HE0OX0aMMO
06HynMTb. 30HA, 0T60Pa NPOOLI M3BNEKAETCS, a B paboyeii kamepe ropenku
U3MEepSIETCS AaBNEHME. AHANM3aTop aBTOMATUYECKMN YKA3bIBAET 3HAKOM “MUHYC”
anddepeHUmanbHOE AaBNEHNE MEXIY OKPYXatOLLEen Cpeaon 1 I6IMOOTBOAOM. B uensx
BbISIBIEHNS KONEOaHMI aBNeHMs YCTAHOBKA HYNsi TakXe BO3MOXHa BHe TPyObl
AbIMOBOrO rasa. [lns JaHHOro Tuna U3MepeHns NoJaYa AbIMOBOrO rasa UCKIIOYAETCS.

CTaHAapTHOG 3HaYeHue Taru ang gbiMoxoaa:

CuicTema ¢ NoNOXWTENbHBIM JABNEHWEM C FOPENKOIA C NPUHYANTENbHOI TArOi +
BbICLLIAS TEMNOMNPOM3BOAMTENBHOCTL: NonoxutensHoe aasnewue 0,12-0,20 rfa (m6ap)

Mapoau3esnbHas ropesnka 1 aTMochepHas razoast ropeska: OTpULIATENbHOE aBNeHIe
0,03-0,10 rfMa (m6ap).



[TPUYMHON CNLLIKOM HWU3KMX 3HAYEHWIA NPY 3aMepax TArv MOXET ABUTLCS CriedytoLLee:

HenpanmbHaﬂ YCTAHOBKa HyNnd CeHCOPa [AaB/IEHN4.
: Pa3repmeTM3au,V|9| JINHUKX NOJA4K ras3a B aHaiM3atope.

- CNuLIKOM BbICOKas TAra B aTMOCHEPHBIX ra30BbIX FOPENKaX MOXET SBNSThCS
MPUYMHOIA NOBbILIEHHBIX 3HA4eHUiA CO. 3TOro MOXHO n3bexarb NyTém
CNOMNb30BaHMs KnarnaHa KOHTPONs TArU.

lNpakTnyeckme ceeneHUs
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VI. Usmepenus CO ra3oBbix ropenok

B uensx obecneyenns 6e30MacHOCTV ONepaTopoB CUCTEMbI FA30BLIE FOPENKY
nognexar nposepke. Heobxoamumo 06ecneynTb NOHbIA 0TBOA, IbIMOBbIX ra30B. 310
0COBEHHO BAXHO N5t HE3ABUCHUMBIX OT OKPYXAIOLLEro BO3AYXa ra3oBbiX CUCTEM C
KOHTPOJIEM NOTOKA, NOCKO/IbKY B TaKUX CUCTEMAX OTBOZ, Fa30B OCYLLECTBIISETCS Yepe3
abimoxoA. Mpu 3aKynopke AbIMOXOMA ra3 Yepe3 CUCTEMY KOHTPONS MOTOKA MOXET
nocTynatb B 60iinepHyto, Noasepras onacHoCTX onepatopa. YTobbl 3T0 NPenoTBpaTUThL
B ropenkax ¢ OTKpbITHIMW KaMepamm CropaHus 1 B rOpeNnkax ¢ MPUHYAMTENLHO TAroi
BbINOJTHAETCS 3amMep KOHLEHTpaumu yrapHoro rasa (CO), Bko4as npoBepky
AbIMOX0A0B. [JaHHast Mepa 6e30MacHOCTU He SBNSIETCS HE0OXOAMMON NS ra30BbiX
rOPenoK ¢ NPUHYAUTENbHOI TArON, NOCKOMbKY AbIMOBbIE ra3bl OTBOAATCA Yepe3
ObIMOBYIO TPYOY.

MpoBepku 6e30MacHOCTY ra30BbIX FOPENOK C OTKPbITHIMIA KAMEpaMM CropaHmst 1
ra30BblX FOPEJIOK C NPUHYAUTENBLHOI TArOM.

B cnenyiowumii pernamMeHT NpoBEPKM BKITIOYEHbI BCE 3Tarbl, HEOOXOAUMbIE A
MPOBEfIEHHs MOJIHOrO OCMOTPA TPYD ALIMOBOIO rasa.

3apava OK 3ameyaHus
IMpoBepka paboTocnocobHOCTY Fropenku

3akpoiite Bce OkHa 1 BEPY B HEMOCPELCTBEHHOI 6/IM30CTH OT rOpenku

Heobxoammo y4ecTb BAUSHUE MMEIOLLMXCS BEHTUNSTOPOB

Y6eanTbes B HaNMuMmu CBOOOAHBIX CEYEHNIA Y BCEX OTBEPCTUIA

Y6eanTbes B HaNMuMu CBOOOAHOO CEYEHMS Y LLTaHra AbIMOBOrO rasa

Y6eanTbCs B OTCYTCTBUM MPSI3V U NOBPEXAEHWIA B kamepe CropaHus

Y6eanTbes B HaNMummu CBOGOAHOIO CEYEHMs Y AbIMOOTBOAOB rOpSYEro rasa

3axeyb ropesky

YbeauTses B Haayiexallieii pabote ibIMOBOVA 3aC/IOHKM

BuayanbHo onpenenutb CTeneHb cropaqus no Gopme naameHm

Y6eanTbCs B OTCYTCTBUM B ra3e rOpesiki OTXOL0B HepTENPOAYKTOB OT YTUAM3ALIMMN bIMOBbIX ra30B
Y6eanTbes B Hagiexallein pabote CUCTEMbI KOHTPONS NOTOKA

M3mepuTb koHUeHTpaumio CO B AbIMOBOM ra3e

lMoaroToBuTbL Paboyyio AOKYMEHTALVIO

TMoAroToBUTH XypHaN 0cMOTPa

Puc. 16: PernameHT npoBeaeHus npoBepku /ocMoTpa 1pyo
JIbIMOBOIO ra3a aTMOCQEPHBIX ra30BbIX CUCTEM:



U3mepeHue koHUeHTpauum yrapHoro rasa (CO) B AbIMOBOM rase

Ypostu CO u CO, nnm O, n3MepsioTcs B CMECK [1bIMOBOIO rasa 1 BO3fiyxa (Ha Bbixoae
13 CUCTEMbI KOHTPOAS MOTOKA) C MOMOLLbBIO 30HAA. [Ins TOro, 4T00bl YOemmThCs B TOM,
4yTO cMcTeMA YHKLIMOHMPYET Haayexalymm 06pa3oM, koHueHTpauus CO nonxHa
paccuMTbIBATLCA 10 pa3baBNeHns AbIMOBOrO rasa Bo3myxoM. CylecTsyeT
BO3MOXHOCTb TOr0, YTO NPy 06aBNEHMM BO3ayXa nokasaHus yposHs CO 6byayt
HETOYHbIMW. [N IAHHOrO pacyéTa noTpebyeTcs 3Ha4YeHUe YPOBHS KMCNOpoaa B
[ibiIMOBOM raze. KoueHTpaumio O, HeoOX0AMMO 3aMepATb NapaeNbHo ¢
koHUeHTpaumeii CO.

OpnHoro namepenns CO HefOCTaTOYHO

KoHueHTpaums HepasbasneHHoro CO pacCuMTbIBAETCS aHaN3aTOPOM M BbIPAXAETCS
Kak HepasbasrnieHHoe conepxatue ., (COHepasd). He pekoMeHAyeTes BLINOHATL
3amephbl O Tex Nop, NoKa ra3oeas ropenka He npopaboTaeT, no MeHbLLEl Mepe, 2
MWHYTbI, MOCKOJbKY MOBBILLEHHBIA ypoBeHb CO CHUXAETCS 10 HOPMaNbHOTO paboyero
3HAYEHMS NMLLb MOCNE 3anycKa CUCTEMBI.
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MpenensHble 3HaueHns KoHueHTpauun CO ans Hepa3baBneHHOro ALIMOBOIO rasa:

CO Hepas6asneHHblit cabiwe 500 nnm: TpebyeTcs npoBeneHne

TEXHNYECKOro 060}'IY)KVIBaHVI‘r'I CUCTEMBI

CO HepazbasneHHblii cabiwe 1000 nnm: OtKa3 cucTembl

Tonbko 3HaueHns koHLeHTpaumm CO B pa3baBneHHOM AbIMOBOM rase MoryT

MPUMEHSITLCS NSt OLLEHKN paboTbl ropenku. Mpu pa3basieHny nokasaHust MOryT ObiTh

HETOYHbIMU.

U3mepenne CO B atmocdepe

B uensx 6esonacHocty, uameperne CO B atMocdepe HeobXxoarMo BbINONHATL
JOMONHUATENBHO K M3MEPEHUsIMM IIMOBOIO rasa B X0fe NpoBeaeHus paboT no

TEXHU4YECKOMY 06CJ'Iy)KVIBaHVIPO ra30BbIX arperatoB B XWJbIX NMOMELLIEHUAX, NOCKONbKY

06paTHbIi1 NOTOK AbIMOBOrO ra3a MOXET MPUBECTM K NOBbILLEHHOM KOHLieHTpauum CO n

0MacHOCTM OTpaBneHuUs. Hapsiny co BCeMM ApyruMin U3MEPEHNIMUA IaHHbIe
“3MepeHus HeobXoaMMO NPOBOAMTL B NEPBYIO 04Epeb.

KoHuenTpauus CO B Bo3ayxe
0.003 %

30 nnm

200 nnm
400 nnm

800 nnm

1600 nnm

3200 nnm

6400 nnm

12800 nnm
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0.02 %
0.04 %

0.08 %

0.16 %

0.32 %

0.64 %

1.28 %

Bpem4 BabIxaHus 1 BAUSHUE

MNpenenbHoe NOpPOroBOe 3HaYEHNe (MaKC.
KOHLIEHTpaumsi, NMp1 KOTOPOM

Mepuog, BPEMEHM AblXxaHusi MOXET NPeBbILLATH 8
4acoB)

MosiBneHWe NErkoi rofoBHOM 6071 B Te4eHue 2-3
4acos

MosiBneHme ronoeHoi bonu B 06acTu nba B
TeyeHve 1-2

4acoB C Noc/eayoLLMM pacnpoCTPaHEHWEM Ha
BCIO 001aCTb roJI0BbI

l'0noBOKpPYXEHUE, TOLIHOTA U APOXb B
KOHEYHOCTSIX B TEYEHME

45 MuHyT. lMoTeps Co3HaHWS B TEYEHUE 2 YacoB
l'0noBOKpPYXEHUE, TOLIHOTA U APOXb B
KOHEYHOCTSIX B TEYEHME

20 MuHYT. JleTanbHbIA UCX0A, B TEYEHWE 2 4ACOB
l'0noBOKpPYXEHUE, TOLIHOTA U APOXb B
KOHEYHOCTSIX B Te4eHUe 5-10 MUHYT, neTanbHbIi
ucxop, B TeveHue 30 MuHyT

lonoBHas 60s1b 1 FONOBOKPYXEHHE B TeveHne 1-2
MUHYT. JleTanbHbl ncxop, B TeyeHne 10-15 MuHyT

JletanbHbli ucxop, B TeyeHne 1-3 MuHyT

Ha pe3ynbTatbl U3MEpeHuii BAMSIET CUrapeTHbI AbiM (MUH.

BnusiHue pabixaHus KypuinblLiUKa Ha pe3yibTaTthbl usmepeHuﬁ

COCTaBNSeT MPUMEPHO S NnM.

OGHVHGHI/Ie JNlyylie BCero BbiMOJIHATb HA CBEXEeM BO3ayxe.



Vil. Pacuét KNA

[lns cTaHpaPTHBIX OTONUTESIbHBLIX CUCTEM

06wwmii KNJ, — aro KM, paccunTaHHbIA HA OCHOBE aHanNM3a TOMbKO YAENbHOMN TENNOThI
JbIMOBOrO ra3a npi OTCYTCTBMM B NOCNEAHEM NApPOB Bofbl. Takum 06pa3oM, B pacueT
MPUHUMAETCS TOMLKO HM3LLIAS TENJIOTBOPHAsH CMOCOOHOCTb TOMNMBA.

CymmapHblii KM — ato KINJ, paccunTaHHbI Npu aHanu3e AbIMOBOrO ra3a BMECTE CO
CKPbITOVA TENNIOTOI KOHAEHCALWMW B IHIMOBOM ra3e. Takum 06pa3oM, Ans pacyeta
UCNONb3YeTCs 3HAYEHUE BbICLLIEH TENNOTBPOHOI CNOCOBHOCTM TOM/MBA.

A= (AT - VT A2 +B
W= BTV |

M3mepeHuns Temneparypbl AbIMOBbIX Fa30B M TEMMEpaTypbl TONOYHOIO BO3AyxXa rasa, a
TakkXe KOHLEHTpaLuMM KUCNopoaa B IbIMOBOM ra3e id JAHHOr0 PacyéTa BbiNONHAIOTCS
napannenbHo, C MCMOMb30BAHNEM 3HAYEHMIA NONPaBOYHbIX k03pduLmeHToB (A2, B) ans
3a/1aHHbIX BUIOB TON/MBA W 3HAYEHMS YPOBHSI COAEPXaHMs KUCnopoaa B Bosayxe (21),
COXpaHEHHBIX B aHanm3atope. [ns Toro, 4tobbl MCNOJL30BaTh NPaBUNbHbIE HAKTOPbI
Tonnmea A2 n B, Heo6x0aMMO NpaBUibLHO BbIOPATL TOMAUBO B aHANM3ATOPE.

KoHpeHcaumoHHbie npubopsl

MockonbKy B COBPEMEHHBIX KOHAEHCALMOHHBIX NPUBOpax UCMONb3YeTCs 3HAYeHUe
TEN/IOThI KOHAEHCALWW, KoMNaHus Testo B Liensx NpaBuibHOCTM PACYETOB BBENA
J0nonHuTeNnbHoe 3HaveHue “XK” ang KoppekTHoro pacyeta. [laHHoe 3HaueHue
BK/TIOYAET MCMONb30BAHUE TENNOThI KOHAEHCALMN B OTHOLUEHUM K HU3LLIET
TENIOTBPOHOI CNOCOBHOCTY. [Py OCTBIBAHUM HIMOBLIX Fa30B HUXE TEMMEPATYPbI
TOYKM POCHI, TEOPETUYECKOE 3HAYEHME KOTOPOE NS ONPEAENEHHOr0 BUaa TOMNMBA
3aJ10XeH0 B aHanu3atope Testo (ans cpaBHeHus: Puc. 24), nponopuyoHabHbIii
koadduumeHT XK byaer cooTBETCTBOBATL 3HAYEHMIO TENNOThHI Mapoobpa3oBaHus ¢
MonpaBKOi BOLSHOrO KOHAEHCaTa, bnarofaps KOTopoMy noTeps Tenna ¢ AbIMOBbLIMM
rasamu MOXeT COKPATUTLCS UM CTaTb OTpULIATENLHOM. YpoBeHb K1/ B oTHOWEHMM
YMCTOIA TENATBOPHOLL CMOCOOHOCTI MOXET NPUHUMATD 3HaueHMs cabilue 100% (ans
CPaBHEHUS CM. CTeayIoLLMiA TPUMEP).

n =100% - gA

[ponopuUMOHanbHbIiA
koadpduumeHt XK
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MNpumep ¢ NErkMM ansenbHbIM
TOMJIBOM

4

A2 =0.68 -> gA
B =0.007
FT. =30°C -> gA

AT =22C > h
0, =3%
XK =547%

=19 %(nponopumoHanbHbIiA k03pduumeHT XK)

=-3 % (¢ nponopumoHabHbIM K03dd. XK)
=100 % - (-5%)
=105 %

[ins HarnsaHoOro npuMepa Ha cneayioLem rpaduke OTYETAMBO NOKA3aHO, B CUITY YEro
KT, B KOHAEHCAUMOHHBIX cucTemax npesbitaet 100 %.

HuskotemneparypHas
oTonuTenbHas cucTema

3a 100 % npuHumaeTcs
YyucTas Tennonpon3BoAUTENIbHOCTb

8 % notepb
Tennac
AbIMOBBIMM
rasamm

1 % noTepb
Tennac
U3nyyeHuem

91 % ncnonb3yemoi
TEN0BO 3HEPrUK

11 % 1,5 % —
Heucnom,syemoﬁ Heucnonb3yemaa
TennoTbl Tennota
KOHAeHCaLuun HAEeHCaLlun

KonpeHcaumnoHHasa cucrema

3a 111 % npuHumaetcs yncras
Tennonpoussonmewbuocn

1 % notepb
Tennac
AbIMOBbIMU
rasamm

0,5 % notepb
Tersia ¢
uanyyeHmem

N

108 % ncnonb3yemoin
TENN0BO 3HEPrum

Puc. 17: MoTeps aHeprv B HU3KOTEMNEPATYPHbIX M KOHAEHCAUMOHHBIX CUCTEMAX.



- C HayanoMm 1cnonb30BaHUsA TOMMBA HAYHET BbipabaThiBATLCS TEMO U
06pa30BbIBATLCS NApbl BOABI.

+ TMpw n3meperum o61LEro koauyecTea TennoTsl 6yaet nonyyeHo 100% 3HaueHne
YUCTOI TENNONPOU3BOAUTENBHOCTH.

- Ecnu npnbaBuTh SHEpPrUI0 BOASHOTO Mapa (TennoTy KoHAeHcauwu), To bynet
MoMTy4eHO 3Ha4YEHME BbICLLIEI TENNONPOM3BOAUTENLHOCTY (00LLEI TENNOTBOPHON
cnocobHocTH).

+ 3HayeHme BbICLLIEV TENNONPOU3BOAMTENBHOCTU — BCET/A BbILLE 3HAYEHUS YUCTOI
TENONPOU3BOAUTENBHOCTY (HU3LLEA TEMIOTBOPHOI CMOCOOHOCTH).

Mpu pacuéte KL 3a ocHoBy Bceraa 6epeTcst HU3LLen TENNOTBOPHOI CNOCOBHOCTH.

- OpHaKo B KOHAEHCALMOHHBIX YCTAHOBKAX HApsiAly CO 3HAYEHUEM HM3LLIE
TENNOTBOPHOI CNOCOBHOCTY, a TakXe UCMONB3YETCS SHEPrIS KOHAEH AL, a 3TO
o3Hayaer, yto KIJ, moxet npesbiwwath 100%.

Tem He MeHee, B KOHAEHCALMOHHbIX YCTAHOBKAX UMEIOT MECTO NoTepu
Tenna, 4YTo IBHO roBOopUT 0 ToM, 4To KMl 06ycnosneH 3HaueHMeM HU3LIEiA,
BMECTO BbiCLLEl TEeMnJIOTBOPHOI CNOCOOHOCTH.

Tonnueo Temneparypa To4ku pochl, (B °C)
[MpupopaHbii ras, H 57.53
J1érkoe pm3aenbHoe Tormmeo “EL” 50.37
LPG (70/30) 53.95
BbITOBOIA ra3 61.09

Puc.18: 3HaueHms TemnepaTypbl TOYKW POCHI IbIMOBbIX Fa30B 1S ONPEeaeNEHHbIX
BMAIOB TOMNMBA. PaccumTaHbl AN cTaHAapTHOro aaeneHmns (1013 mbap) u
CTEXMOMETPUYECKOTO CropaHus.
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VIll. NO, Usmepenus ang rasoBbix ropenok

Conepxatve okcnuos asota NO, ykasbiBaeT Ha 00Luee CoiepxaHine MOHOKCA a3oTa
(NO) n nByokucy asota (NO,). O0bIHO cooTHOLIEHKE KoHLieHTpauwin NO u NO,
IBNSETCS NOCTOSHHO BenuumnHon (97 %
NO 1 3 % NO,). Mo atoii npuymHe
u3mepenne copepxanus NO sBnsetcs
JOCTaTOYHbIM [/191 ONPEeNeHNs
koHugHTpaumn NO,. OnHako npu
MCMOMb30BAHWUM CMELLIAHHOMO TOMMBA UK
KOHZEHCALMOHHBIX YCTAaHOBOK
BbiLLEYKa3aHHOE COOTHOLLIEHWE
u3mMeHsieTcs. B cuny atoro
06CTOSTENLCTBA COAEPXaHNE ABYX
komroHeHToB (NO 1 NO,) nsmepsetcs
OTAENbHO, @ CyMMa PesynbTaroB 3TUX
M3MEpPEHUiA YKa3bIBAET Ha CoAEpXaHue

NO,.

Puc. 19: Mpubop testo 335 nepeblii Ha pbiHKe 3-X KOMMNOHEHTHbIA NpUbop ¢
BO3MOXHOCTbIO NpsiMoro namepermst NOx

Avokcup asota (NO,) pacTeopum B BOAE, NO3TOMY ANS TOYHOIO
onpeaenenus koHueHTpauuu NO, Heo6X0AMMO UCNONBL30BATh CYXOi
AbIMOBOW ra3, NOCKOJbKY pacTBopéHHbiii NO, He yunTbiBaeTcs. Takum
o0pasom, nepep, nposefseHneM GakTUYeCKMX 3aMepoB cofepXXaHus
Avokcuaa a3ota Heo6xoaMMO Mcnonb3oBaHMe 6/10ka NPo6ONOAroTOBKM Ais
yAaneHus Bnaru u3 AbIMOBOrO rasa.

+ Mpu npoBepeHun 3aMepoB B HENOCPEACTBEHHOI 6U30CTH OT
anekTpocTaTuyeckoro ¢punbTpa 30HA 0TOOPa NPoObLI He0OX0AUMO
3a3eMNINTb AN UCKJTIOYEHUS CTaTMYEecKoro 3apsaa.

+ MMpu BO3MOXHOCTN BLICOKOIO YPOBHS COAepXaHUa TBEPAbIX NPpUMecei n
CaXu HeoOXoAUMO MCMONb30BaTh YNCTbIE cyxue GpunbTpbl. MoXHO
MCMob30BaTh NpeaBapuTesNbHbii GUALTP.



IX. ®yHKUMOHaNbHbIE UCNbITAHNS OTONMUTENbHBIX YCTPOWCTB

TecT Ha repMETUYHOCTb TPYO ALIMOBOrO rasa

Tpy6bl AbIMOBOrO ra3a, He3aBUCUMbIE OT OKPYXAIOLLEro BO3ayXa, NPOBEPSIOTCS Ha
rEPMETUYHOCTb NYTEM U3MepeHIs ypoBHs O, B ABOIHOM CTEHKE. [laHHblil TecT
HEOOXOAVIMO MPOBOAMTL HA COBPEMEHHBIX CUCTEMaX. YPOBEHb KOHLeHTpaLum O, B
MoCTynaroLLEeM BO3[yXe B [IBOMHOI CTeHKe 006bl4HO cocTansieT 21%. Ecnu 3HaueHns
3amepoB cocTaengioT Huxe 20,5%, TO 3TO YKa3bIBAET HA TO, YTO BO BHYTPEHHE! Tpybe
[ObIMOBOrO ra3a MMEETCS Te4b, YTO, B CBOIO O4EPEfb, YKA3bIBAET HA HEODXOLUMOCTb
MPOBEPKMN BCEN CUCTEMBI.

[1BOIHAg cTeHka
y o\ [bIMOBOI ra3
! )

CepnoobpasHblit 30H4

~—pm@3—0Q@3 —
- —-p@Q@ 3> —0@ > —

lMocTynatowmii BO3ayx

Puc. 20: 3amep yposHs O, B MEXCTEHHOM NPOCTPAHCTBE [1bIMOX0A CEPro0OPasHLIM
30HAOM

CepnoobpasHbiit 30HA Testo (Hanpumep, ang npubopa testo 330, Ne 3akaza 0632
1260) no3sonsieT ObICTPO 1 TOYHO M3MEPHTL YPOBEHb O, B IBOMHOI CTEHKE.

O6bI4HBIM CNOCOOOM NPOBEPKM FEPMETMYHOCTM [IbIMOXOAIHOI TPYObI ABNSIETCS
u3mepeHue B Heii nasneHns. C nomolLbio nprubopa ans npoBepki repMETUYHOCTM B
Tpyby AbIMOBOrO ra3a nofaéTcs BO3AyX, Noka aaeneHue B Tpybe He coctasut 200 Ma
(paHee — 1000 Ma). [JaBneHue noaaepXmBaeTCs Ha BblleykasaHHOM YPOBHE,
onpenensieTcsl 06bEM BO3[1yXa, BbIXOASLLETO B MECTe yTeuku. Tpyba AbIMOBOro rasa
CYMTAETCS rePMETUYHOI, EC/IM CKOPOCTb yTeuKM cocTasnget 50 n / (hm?).
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B03MOXHbLIE HEMCNPABHOCTM

KoHTponb NoToka ¢ NOMOLLbIO 3/IEKTPOHHOTO AETEKTOPA YTEUKM

[ns 0becneyeHns 3ddeKTUBHOI paboTkl ropenku HeobXxoaMMOo 006eCTeYUTh NOJHOE
yaaneHue apIMOBbIX ra30B M3 Bnoka KOHTpons notoka. CyliecTByeT psij cnocobos
onpeaenenns 3dbdeKTMBHOCTM 0TBOAA ALIMOBbIX ra30B. BLIOPOC AbIMOBOIO rasa
onpenensetcs no GopMMPOBAHMIO KOHAEHCATA Ha KOHTPOJILHOM NMNACTUHKE Wi B
razoaHanM3aTope, a Takxe o NOBbILLEHUIO TEMMEPATYpPbl, U3MEPSEMOii C MOMOLLbIO
TEPMOMNapbl UK N0 BU3YanbHOMY KOHTPOIO NOTOKA B Masioi bIMOBOIA Tpyoe.

Mpu cnenytowwmx 06CTOSTENLCTBAX MOXET BO3HUKHYTL 0OpaTHbIA NOTOK B 610K
KOHTPOJIS NOTOKA:

- Teub TPyObI ABIMOBOIO ra3a, Bbl3BaHHast OTCYTCTBUMEM win Aedopmaumeii
YMNOTHEHMS, YCTANOCTHOCTb MaTepuana ynnoTHEHMS, 0cnabnenme TpybHbIX
COEOVHEHMIA, TOYEYHAd PXaBYMHA, KOPPO3US WU TPELUMHI.

+ [NpengTcTBus TAre OTONUTENLHOIO ras3a B BUAE YacTULL WK N0 NPUYUHE
nedbopmauuu
+ OTCyTCTBME NOAAYM BO3LYXA NO MPUYMHE FEPMETUYHOCTM paboyeii cpeapl

+ BnokupoBka Unm 3arpsi3HeHNe BEHTUNSLMOHHBIX OTBEPCTHIA

+ YactuuHag unu nonHas 3aKynopka Maructpain abiMOBOro rasa

Puc. 21: OBbHapyxeHue yTeuku
AbIMOBbIX Fa30B B B10Ke KOHTPONS
MOTOKA C MOMOLLLIO IeTeKTopa
yTeukm testo 317-3



[marHocTuka HemcnpaBHOCTei ¢ nomoLbio pubpockona

PeBontoLioHHas rbkas Tpybka 3HA0CKONA NOAXOAMT ANst M0ObIX TPYAHOAOCTYMHBIX
MECT, TPYOKY MOXHO M3rubaTh B NPaKTUYEcKn NtoOOM NonoxXeHun. YoobHas pykosTka
no3BoAseT ynpasnsTb Npubopom TestoView omHoi pykoii, 6naroaaps ynobeTey
pacrnonoXeHMs OpraHoB ynpasneHus MPMOOPOM, YTO NO3BOJISIET 3KOHOMMTb BPEMS 1
OEHbIH.

MowHasa LED noacsetka

Puc 22. UHcnekupms Tennousonsiuyum ¢ MoMOLLbIO
aHpockona testo 319
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X. Hactpoika ropenok

Manble ropenku

9KONOrMYHOCTbL PaboThl YCTAHOBKM COCTOMT B 0OECTIEYEHU NOIHOMO CropaHust
(CTEXMOMETPMYECKOro CropaHus) Ton1Ba Npu MakCUMasbHO BO3MOXHOM

3 beKTUBHOCTM 3KCNyaTaLmmM ycTaHoBKU. OHUM M3 ONpenensioLyxX napaMeTpoB ans
ONTUMAILHOCTY PabOoTLI YCTAHOBKM SBNSIETCS HACTPOIKA NOAAYM TOMOYHOTO BO3AyXa.
Ha npakTuke 6blio YCTAHOBNEHO, YTO ANF UaeanbHoON paboTbl YCTAHOBKM TpebyeTes
LWL HEBOMBLLOE KONMYECTBO M3OLITOYHOrO BO3AyXa. MHbIMM ClioBamu, ans
obecneyeHns cropaHus nofaétcs 6onbLuee KONMYECTBO BO3MYXA, YEM 3TO
TEOPEeTUYECcKN HeobXxoaMMO. Ha npakTHke NPUMEHSIETCS CNEAYIOLLEE MPaBMIIO;

MakcumansHhbiii KIM[ cropanms gocturaercs T0/1bKO rpu MUHUMasbHbIX
norepsax Tenna ¢ AbIMOBbIMU ra3amMu rpyu MUHUMAJIbHOM rnojaye
U30bITOYHOr0 BO3AYXa.

Ha puc. 23 npeacTaBneHbl 3HaYeHNs! KOHLEHTPALWM KOMMOHEHTOB [IbIMOBOIO a3a,
06YCNOBNEHHbIE KONMYECTBOM MOMAYM BO3AyXa.

KoHueHTpauums KOMNOHEHTOB AbIMOBOIO ra3a

WU36bITOK BO3AYXA

Puc. 23:[uarpamma npouecca cropaHus



Mpowue roBops, aMAIUPUYECKUM NYTEM ObiIN BbIBEAEHbI CneayioLue
npasuna:

[ina makcumansHoro KIA: Konuettpaumsa CO, 10MXHA ObITb MakCUMAITbHOIA

KoHueHTpaums CO nonxHa ObiTh Ha CaMOM
HWU3KOM YPOBHE

HuskotemnepatypHbie U KOHAEHCALMOHHbIE KOT/Ib
Kak HacTpamBaTtb KOTNbI?

+ Hacrpoiite ropesky no HOMWHaJILHOI TENIOEMKOCTW YCTAHOBKM.
+ YcTaHoBUTE NpeaenbHbLIE 3HAYEHNS AbIMOBbIX ra30B, Takue Kak noTeps Tenna.

+ HacTpoiite HOBble CUCTEMbI TakM 06pPa3oM, YTOObI CAXXEBOE YUCTO HEe
npeBbiano 1.

+ Otperynupyiite KoHueHTpaumio CO, B HOBLIX CUCTEMAX TakuM 00Pa3oM, YTOObI
€€ ypoBeHb cocTasnsn npumepHo 11-13 %.

- Otperynupyiite TeMnepatypy AbIMOBOTO ra3a B COOTBETCTBUM C
PEKOMEHAALMSMIA NPON3BOAUTENS.

+ YcTaHoBuTe onTuManbHyto koHueHTpaumio CO.

+ Ecnu puddepeHumanbHasa TemnepaTtypa coOOTBeTCTByeT
cneunduKaLmMm npoMsBoauTens, T0, CKopee BCero, cucTema
OTperynMpoBaHa NpaBuJibHO.

° anI HU3KUX SHAYEeHUIX TeMnepaTtypbl AbIMOBOI0o rasa npoucxoauTt
¢dopmupoBaHme 60MbLLIOro KONIMYECTBA KOHAEHCATa, YTO MOXET
npuBecTu K HETOYHOCTU noKa3aHWUM Unu K nospexapeHuto
aHanu3aropa. Cnoco6 yctpaHeHus npo6nemMbl: MICNONb30BaHME
6n0ka npo6ONOAroTOBKM BMECTO KOHAEHCAaTOCOopHMKa (CM. Puc.
24).
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Puc. 24:

Ocyuwuka rasa obecnednsaet
TOYHOCTb MOKA3aHWIA 1
WUCKIIO4aET BO3MOXHOCTb
noBpexaeHns aHanuaaropa testo
300 XXL B pe3ynbTarte
dbopmMupoBaHmus

KOHAEHcaTa.

Fa30Bble OTONUTESNbHbIE CUCTEMDI

Llenb perynmpoBku COCTOMT B 06€CNEYEHUM MAKCUMabHOI 3KONOMMYHOCTU 1

3¢ dEeKTUBHOCTH MCNONBL30BaHMS TONAMBA. [pyn aKcnyaTaumm ra3oBblx ropenok
HeoBX0aMMO PerynmpoBaTh 1 KOHTPONIMPOBATb 06LEM NOTOKA rasa. 10
OCYLLECTBIIETCS NYTEM M3MEPEHUS TEMMEPATYpbl NOTOKA rasa. BblleykasaHHbIi
napameTp ykasblBAaeTC NPOM3BOAUTENEM M PEFYIUPYETCS NOC/E MOHTaXa
YCTaHOBKK. [IONOAHUTENbHLIA NapameTp — 3T0 asfieHne GOPCyHKM, BMSIOLLEE
Ha NPOLECC CropaHms.

Kak HacTpauBaTb ra3oBylo OTOMMUTENbHYIO CUCTEMY?

+ HacTtpoiika npeaenbHbIX 3Ha4EHWIA 419 ALIMOBBIX ra30B, HANpUMep, noteps
Tenna ¢ AbIMOBbIM ra3oM, A0MKHA ObITb HAMMEHBLLEN.

+ Hacrpoiika TpebyeMoro faBneHns AbIMOBOrO ra3a nyTém U3MepeHms
anddepeHLManbHOro JaBneHns (Hanpumep, ¢ nomoLbio npubopa testo 330).
Tpebyemoe 3HauyeHMe AaBeHns yka3aHo B CrieLmdukaLmm npom3soauTens.
JlaHHas perynupoBka no3BOSIET NOAYYUTL Tpebyemoe AaBneHme rasa B
dopcyHke.

+ MowHocTb Npubopa MOXeT BbiTb OTPETYNMPOBAHA B COOTBETCTBUN C

TpebyembIM YPOBHEM Harpesa NyTém PerynmpoBku AasneHns popcyHku. Mpu
HenpaBUIbHOW PErYMPOBKE AABEHUS ra3a MOXET NPOU30IATH CeayloLlee:



Cnuwikom BbICOKOe aaBnieHue rasa  OTpbiB NnameHu
+ HenonHoe cropaxue
+ Bbicokas koHueHTpaums CO
+ OnacHOCTb OTpaB/ieHNs
- Bbicokoe notpebneHme rasa

Cnmwwkom HM3Koe fasneHne rasa - NoracaHne niamexm
+ BbICOKMI1 ypOBEHb NOTEPD
Tenna ¢ AbIMOBbIMI ra3amu
* Bbicokuit yposeHb O,
* Huskuit yposerb CO,

* He nponseogute 3amepoB AaBneHns Ha rnaBHoi Tpybe
(cobGniopaiite aMana3oH M3MePEHUi).

+ Y6eputechb B OTCYTCTBUM TEYM MEXAY TOYKOI 0TOOpa NpoObI 1
aHanU3aTopoMm (OnacHOCTb B3PbIBA).
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Xl. TecT Ha yTeuku XuagkocTten u rasos

Tpy6bl no cranpgapty DVGW

Mepen Hayanom NpoBefeHUs paboT Ha ra3oBbix TPydax HEOOXOAMMO 3aKPbITh
331BUXKY 1 06€CNeYnNTb HEBO3MOXHOCTb €€ OTKPBITUS HE YNONMHOMOYEHHBIM Ha
TO NEPCOHaNOM (HanpumMep, NYTEM U3BNIEYEHUS KITKOUa WU CHATUS BEHTUNS).
Mpw yTeYKE UM BO3MOXHOCTU BbIOpOCA ra3a HeobXxoaumo 0becneynTb
BO3MOXHOCTb ero 0TBofia B 6e30nacHoe MecTo, NPeAyCMOTPETb
CNOMb30BaHWe 415 0TBOAA ra3a BEHTUNSALWMW AW BOSMOXHOCTb 0TBOAA rasa
3a npeqenbl NOMELLEHNS Yepes LWaHr. 3aiBUXKY CEAYET OTKPbIBATH TOJILKO B
TOM CIyyae, Korfa Bce 0TBepCTUS 3a6N10KMPOBaHHBIX TPYO, Yepes KoTopble
MOXET BbIXOAWUTb a3, MIOTHO 3aKPbiThl. ITO HE OTHOCUTCS K BHELLHUM paboTam
Mo TEXHUYECKOMY 0BCTYXMBaHMIO TPYO.

+ CornacHo crangapty DIN 30657, ang 06HapyxeHus yTeuku B ra3oBblx Tpybax
CcneayeT MCnonb3oBaTb NPUOOPLI 0OHAPY)XEHMS YTEUKM ra3a UiK NEHY.
Wcnonb3oBaHne ang 3T0ro niameHn HefonycTuMo. BpemeHHas repmeTu3aums
[0NYCKAeTCs INLLb B CNyyae BO3HUKHOBEHMS OMACHbIX CUTYaLWiA.

+ Tpy6bl ¢ pabounm pasnenmem oo 100 mGap noasepraloTcs NpeaBapyUTENbHLIM
11 OCHOBHbIM TeCTaM. TecTbl He06X0AMMO NPOBOAUTD NEPEn
3alLTYKaTypUBAHUEM UMM 3aKPbITUEM Kabens, uin nepep NoKpbITUEM Mu
YKNafIKOW COeMHUTENbHBIX Kabeneii B kopo6. TeCTbl MOXHO Takxe NPOBOAUTL
MOCEKLIMOHHO.

: PGSYJ'IbTaTbI nposeaeHns BCeX TeCTOB JOJKHbI ObITb 3a10KyMEHTUPOBAHbI.

MpepsapuTenbHbili TECT

CyTb NpoBEAEHNS NPEABAPUTENLHOIO TECTA COCTOUT B NPOBEPKE NOJ, HArpy3KoiA
BHOBb MPOJIOXEHHbLIX TPY6 6e3 apmatypbl. Ha nepuoa nposeneHus Tecta
0TBEPCTUS TPYO AONXHBI ObiTh TLIATENLHO 3arepMETM3MPOBaHbI METAMTNYECKMI
npobkamu, KpbllLKamu, 3arnyLikammn uiau BpeMeHHbIMM driaHuammn. CoeamHeHns ¢
ra3oBbiMu Tpyb6amm HegonycTUMbI. MpeaBapuUTENbHbIA TECT MOXET NPOBOANTLCS
Ha Tpybax ¢ apmaTypoii Npu YCNOBWM, YTO PACYETHOE AABNEHME apMaTypbl B X04€
npoBefeHus TecTa byaeT, No MeHbLLE Mepe, COOTBETCTBOBATb TECTOBOMY
[ABNEHNIO.



MNpy NpoBefeHNM NpeaBapuTENLHOMO TeCTa PEKOMEHAYETCS UCM0/b30BaTh BO3MYX
UMW MHEPTHBIN (HU3KOPEAKTUBHBINA) ra3 (HanpuMep, asoT WK YrNeKUCIbIA ras), Ho
He kucnopoa,. Mpy 3ToM TeCTOBOE aBNEeHMe AOMKHO cocTanaTh 1 6ap. TectoBoe
[AaBNEHNE He JO/KHO CHUXATLCS B X04€e NPoBeaeHns Tecta, answerocs 10
MUHYT.

OcCHOBHOI TeCT

OCHOBHOV# TECT — 3TO TECT HA FEPMETUYHOCTb TPYD M apmartypbl, HO 63
MCNO/b30BaHNS ra30Bbix NPUOOPOB 1 YCTPOIICTB KOHTPONS M 0OECTeYeHNs
6esonacHocTu. Mpu NPoOBEAEHNM OCHOBHOMO TECTA MOXHO MCMONb30BaTh
ra3oBblil CYETYMK. MpK NPoOBELEHNUN OCHOBHOIO TECTA PEKOMEHAYETCS
CM0Jb30BaTh BO3AYX WM MHEPTHBIN (HU3KOPEAKTUBHBIN) ra3 (Hanpumep, asot
WK YTNEKMCANbIiA ras), Ho He KMenopog,. MNpu aToM TeCToBOE AaBNeHue JOMKHO
coctasngtb 110 6ap. Mocne komneHcauuy TeMNepaTypHOro BO3aeicTams
TECTOBOE AaBNEHNE HE [OMKHO CHU3UTLCS B TEYEHUE MUHUMYM MOCIEAHNX
[ECATN MUHYT NPOBEAEHMS TECTA. M3MepuTenbHbIi NPUbop LOMKEH ObiTh
HaCTONbKO TOYHBIM, YTOObI PErMCTPUPOBATL NaAEHNe faBneHus aaxe Ha 0,1
mbap.

U3mepeHue 06BLEMOB yTeuku

MMpw HAMYMKM OCHOBAHMIA NPEANosaraTb HAMYME YTEYEK HAXOASALMECS B
aKcnyaTaLn UK UCNosb30BaHHbIE TPYObl HU3KOTO IABNEHUS MPOBEPSIOTCA Ha
NPUrOAHOCTb K 3KCMNyaTaLum o 3anpocy CO CTOPOHbI 3aKasumka viu npu
MOBTOPHOM MOACOEAMHEHUW. B nepByio ouepenb Tpyba npoxoauT NpoBepKy nop,
Harpy3koiA, T.e. NOABEPraeTCa TeCTOBOMY AaBneHuto 3 6apa B TeyeHune 3-5 MUHyT.
Llenb npoBepkyu Nop, Harpy3koii COCTOMUT B 0OHAPY)XEHWUM NOBPEXAEHMI B
pe3ynbTare koppo3uu. B Tpyby 3akaumBaeTca BO3AYX ANg CO3AAHMS
COOTBETCTBYIOLLErO TECTOBOIrO AABNEHUS M M3MEPSIETCS NafieHne AapneHns 3a 1

MUHYTY.
a) Cpok aKcnyaTauum He OrpaHuyeH, eciy KOIMYECTBO YTEeUKM ra3a COCTaBNseT
meHee 1 nuTpa B yac npu paboyem AaBNEHNN.

6) Cpok akcnnyaTaLm orpaHudeH, ecim KONMYecTBO YTeUKM ra3a coctaBnsieT 1-5
NWUTPOB B Yac Npu paboyem AaBneHuu.

B) HenpurogHoCTb K aKcrnyaTaumm, eciiv KONUYecTBO YTEYKM ra3a NpeBbILaeT 5
JUTPOB B Yac Npu paboyem JasneHnm.
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Onpepnenexne 06bEMA YTEUKM ra3a
Mo SIorapudMUYEecKon INHenKe

B uensix yctaHoBNEHMst 06bEMA yTeukM raza HeobxoaMMo onpenennTs 06bEM rasa
B TPyOE N0 M3MEPEHHOW UK NPUBAM3NTENLHOI AHE TPYOLl. O6bEM yTEUKM rasa
MOXHO N0Ka3aTb Ha rpaduke no NafeHmIo AaBNEHNS B MUAHYTY, U3MEPEHHOMY
npnbopoM ans namepennst audpdepeHUManbHOro AaBneHms, a Takxe no 06bEMY
rasa B Tpybe cornacHo TY DVGW G 624 unu cneumanbHoii norapudmMnyeckon
nuHenke Testo, yTBepXaEHHOI cTaHaapTom DVGW.
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pg = 10mbar
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[k min]
Fropan

g = S0mbar
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Puc. 25: Onpenenexne NpUrogHoCTH K 3KCMTyaTaumm no norapudmMmudeckoit inHeiike
Testo

Mcnonb3oBaHue norapudmMUYecKoii IMHENKK UCKMIYaeT HeobX0AMMOCTb BBOAA
[aHHbIX B aHanmM3arop. Mpaduyeckoe 1 paccuMTaHHOE 3HadeHne ans 06bEma yTeuku
rasa onpegesnsieTcs no cneayiowei dbopmyne:

Vo=V (p,/p,- 1) xpg/p, xfx60

O6bEM yTeuku rasa B xoae paboTbl B 1I/MUH.

B

v O6bém rasa B Tpyde “I”

P, A6CONIOTHOE TECTOBOE AAB/IEHNE B HAYasle
n3mepeHus B bapax
(nokasaHus GapomeTpa + UCXOAHOE TECTOBOE AABIEHNE)

P, A6COMIOTHOE TECTOBOE AABNIEHNE B KOHLIE UMEPEHNS B
Gapax
(noka3aHus 6apoMeTpa + KOHEYHOE TECTOBOE AAB/IEHME)

Pg MakcumanbHoe aaBnexme rasa B Mbapax

pL TectoBoe [aBneHne B Ha4ase n3mepeHusa ¢ UCnosb3oBaHNeEM

BO3/lyxa B MOapax (MonoXuTensHoe JaBnexme)

f KoapdpuumeHT yyéTa TMNa raza



B kauecTBe anbTepHaTMBbI 11 U3MEPEHUS 0OLEMOB YTEUKM CYLLIECTBYIOT
npnbopbl (Npon3soacTea He Testo), An9 KOTOPbIX B HACTOSILLMIA MOMEHT He
CYLLIECTBYET HOPM MO WX UCMOJIL30BAHMIO NPU NPOBELEHWUM TaKOro POAA TECTOB.
Mpyn cnonb30BaHUM Takmx NPMOOPOB EAMHCTBEHHBIM NPOC/EXMBAEMbIM METOLIOM
aBNseTCa rpaduyeckoe/pacyéTHoe n3mepeHne 06bEMa yTeuKM.

B COOTBETCTBIM CO CTENEHbBIO MPUrOAHOCTM K SKCTYATALWN MOXHO MPUHATH
cnenyloLLme Mepbl:

a) lMpu OTCYTCTBUM OrpaHUYEHMIA NPUIOAHOCTY K SKCMyaTaLmm Tpydbl MOXHO
aKcnyaTMpoBarb.

0) lMpw orpaHMYEeHHON NPUrOAHOCTM K akcnayaTauum Tpybbl TpebytoT
repmeTusaumm unm 0bHoeneHus. [ns Tpyb ¢ pabounm aaeneHneM cabite 100
mbap TY DVGW G 624 cywecTyeT aononHutensHoe Tpebosanme. CornacHo
pa3neny 7.1.3, repMETMYHOCTb 0MXHa ObiITb BOCCTAHOBNEHA B Te4EHME 4
HeeNb C MOMEHTA YCTAHOB/IEHWUS CHXEHWS NPUrOAHOCTU K AKCMTyaTaumm.

B) HenpuropHble Tpybbl He06X0AMMO CHUMATL C akcnnyatauum. Te xe TY
[ENCTBYIOT B OTHOLLIEHWM CEKLMIA TPYD Nocne peMOHTA, eCl Takue CeKLm
WUCTONb3YIOTCS NSl BHOBb NMPOK/IAJbIBAEMOr0 TPyOonpoBoaa.

OT1 Mepbl ykasaHbl Ha norapudmmyeckoii nHeiike Testo.

Mocne npoBeaeHus noObIX PEMOHTHbIX padoT Heo0xoAUMO
npoBefAeHWe TecTa nageHus fasneHus (OCHOBHOM TecT, Ang
CpaBHeHUS: CTp. 45).

TecT repMeTMYHOCTU Ha BOAONPOBOAHBIE TPYObi

JlaHHbIA TECT COCTOUT M3 NPeBaPUTENBHOTO M OCHOBHOIO TECTOB U BLINOSHAETCS
Ha BHOBb YCTAHOBJEHHbIX TPYOax 1 HA HEOKPALLEHHBIX N HEOOCAXEHHBIX TPyOax.
[laHHbIA TECT NPOBOAMTCA B TEX CyyasiX, KOraa NpoBeAeHNe TecTa C
MCNONb30BaHWEM BOAbI HEBO3MOXHO MO MPUYMHE MOPO3a UK pucka
00pa3oBaHus koppo3un. B uensx 6e30nacHOCT OCHOBHOW TECT NPOBOAMTCS MOL,
nasneHvem 110 mbap nepen NpoBEAEHUEM NPEABAPUTENBHOIO TECTA NpU
MaKCUMaIbHOM AaeneHun 3 6apa (Ha Tpybax HOMUHANBLHON LWMPWHBI COTNACHO
cranpapty DN 50) nnm npu makcumansHoM aaeneHnn 1 6ap (Ha Tpybax
HOMUHAJIbHOMN LWIMPKMHBI cornacHo ctanaapty DN 50). [laHHbIiA TECT He 3aMeHsieT
TECT Ha Harpysky C UCN0b30BaHWEM BOAbI NOf, AABIEHUEM B COOTBETCTBUM C
TpebosaHuamu craHgapta DIN 1988-2 TRWI 11.1.

a
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OOHapyxeHMe yTeuku rasa

YTeuyka NnpupoaHOro rasa u3 Tpyobl UM OTONUTENBHON YCTAHOBKM CO3HAET
OMacHOCTb OTPaBNieHMst MK B3pbiBa. M0OCKONbKY NPUPOAHbINA a3 He UMeeT
3anaxa, B Hero A00aBnsATCs 0fopaHTLl. [pu NosSBNEHNUM 3anaxa rasa NoMeLLeHe
HeobX0AMMO HeMeIEHHO NPOBETPUTL. YTEuKy rasa B Tpybe MOXHO 0OHApYXUTb C
MOMOLLbIO AETEKTOPA OMpeaeneHuns yTeuku. B uensix 6e30nacHoCTH Henb3st
npeBbILLaTh NPeaenbHoe 3HaveHne, cocTasnsiollee 20% B3PbIBOOMACHOM
KOHLEHTpaLmm.

Puc. 26: ObHapyxeHue yTeuku
rasa B Tpybax ¢

MoMolLLbio npubopa

testo 316-1



XIl. UamepuTtenbHble NpubOPBLI

MpembaBnsemble K NOPTATUBHBLIM ra30aHanM3aTopam TpeboBaHus CTaBAT
CNOXHbIE 331241 nepeq NoObiM NPOU3BOANTENEM U3MEPUTENBHOTO
obopynosaHus. Bo-nepebix, HEOOXOAMMO CO3AATb MHCTPYMEHT [/ MPUMEHEHUS B
CYPOBbIX YCNIOBUSIX OKPYXAIOLLEN CPefibl; BO-BTOPbIX MHCTPYMEHT 6e3
He0OX0AMMOCTI MOAKIIOYEHNS EF0 K CETH, T.€ NOPTATUBHbINA; B-TPETHUX,
M3MepUTENbHbIN NPUOOP [0MKEH 061aAaTh BbICOKOTEXHONOMMYHBIM OCHALLIEHWEM
W IU3aNHOM, OTBEYAIOLLMM NOTPEOHOCTAM 3akasdunka. Mprubopbl AONXKHbI
OT/IMYATLCS KOMMAKTHOCTbIO, NErKOCTHIO, MOPTATUBHOCTBIO M MPOCTOTON B
UCTONb30BaHuK. [lpyrie BaxHbe TpeboBaHUs — 3T0 ObICTPas JOCTYMHOCTb
3HAYEHUIA M3MEPEHUIA, HU3Koe 3HepronoTpebieHne 1 NPOCTOTa TEXHUYECKOrO
obcnyxuBaHus.

CeHcopbl

Bbibop CEHCOpoB A5 onpeaeneHns KOHLEHTpaumm rada 06ycnoBneH
TpeboBaHNSIMU, NPEAbABNSEMbIMA K U3MEPUTENbHBIM NPUOOPaM.
ONEKTPOXMMMYECKME CEHCOPbI Fra3a NPeKpPacHO 3apekoMeHaoBanu cebs B
NPaKTUYECKOM UCMONb30BaHNUKU. OCHOBHbIE MPEMMYLLECTBA CEHCOPOB TAKOro Tmna
3aK/1104aI0TCA B OLICTPOI JOCTYMHOCTY 3HAYEHWIA M3MEPEHNIA, KOMNAKTHOCTM,
BO3MOXHOCTU TEXHUYECKOr0 0OCNYXMBaHKS NONb30BATENEM, A TAKXE B
akoHoMMyHOCTW. OpHaKo, HeobxoaMMo npoaenatb 60MbLLIME HAY4YHO-
MCCNeaoBaTeNbCKMe W OMbITHO-KOHCTPYKTOPCKME paboThl A1 Co3aaHus Hanbonee
NOAXOASLMX AaHHBIM TPEDOBAHMAM ra30BbiX M3MEPUTENbHBIX fueek. TpebyeTcs
ONTMMM3ALWS NyTell NPOXOXAEHUS ra3a, pa3paboTka an3aiiHa M3MepUTENbHOM
fYeikn ans yaobCTea ee 3aMeHbl MOb30BATENEM C YYETOM BO3HUKAIOLLEN
NEepEeKPECTHON YyBCTBUTENLHOCTM.

PaGoTa XMMM4ECKOro ABYX3/1IeKTPOJHOTO CEHCopa

TpExanekTpoaHbIE CEHCOPbI UCNONL3YIOTCS A1 ONPEAENEHUS KOHLEHTPaLWK
TOKCMYHOTO rasa. MpuHLwmn paboTbl 3TMX NPMOOPOB ONUCLIBAETCS HA NPUMEPe
MCNONb30BAHNS CEHCopa yrapHoro rasa (CO).

CraHpapTHbli 1BYXaNEKTPOAHbIN CEHCOP — 9T0 ceHcop kucnopoaa (0,). Ha puc.
27 nokasaH NpuHLMN paboTbl CEHCOPa KMCNopoAa.
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CeHcop kucnopoaa

50

Ceexuit BO3gyx

o
Memo6paHa,
Kartop, v npuHMMaloLLas ra3
F—-  (ePSenienme
MOHOB
OH" BN 1
\_ \ y . Axop,
OH AN
CoepvnHeHne
Karoga
N
NTC cencop NN
Temneparypbl BopHbiii
3neKTponuT
BHeluHss
(&) © 3NeKTpUu. Lenb
—1

Puc. 27: MpuHuwn pabotsl ceHcopa O,

MpuHuMn paboTbl cEeHCOpa KUCNOPOAA B KITIOYEBbIX CJI0BaX:

- Monekynbl O, NpOXoAAT Yepe3 ra3onpoHmLIaeMylo MeMBpaHy v MornajaloT Ha

Karog,

+ Xummyeckas peakums: 06pasytotcst MoHbl OH™ (MOHBI = 3apsXeHHbIe YaCTuULbl)
* NoHbI NpoxoasT Yepes XUAKWiA 3NeKTPOAUT U NONaJatoT Ha aHOA,

» [IBUXEHME MOHOB CO3AAET ANEKTPUYECKYIO NPOBOAMMOCTb BO BHELLHE Lieni,

NPONOPLMOHAIbHYIO KOHLIEHTpaLmu O,.
970 03HAYaET CNeyHoLLEe: YEM BbIlLE KOHLEHTPALWS, TEM Bbillie
ANeKTPUYeckas NPOBOAUMOCTb.

ManeHne HanpsXeHus 3MePSIETCst B CONPOTUBIIEHWM, A MOJy4EHHbIE JaHHbIE
00pabaTbIBAOTCS ANEKTPOHHBIM CMIOCOOOM.

Jins KoMneHcauuy BAUSIHWSI TeMNepaTtypbl CAYXUT UHTErpasibHoe
COMPOTYBIIEHME C OTPULLATENbHBIM TEMNEPATYPHLIM KOIDOUUMEHTOM, YTO
0becneynBaeT CTabuIbHOCTb PaboThl CEHCOpa HE3aBMCMMO OT TeMMepaTypbl.

- Pecypc ceHcopa kucnopoaa CocTaBnsget NpuMepHo 3 roaa.



YpaBHeHus peakumii
Kartopn;: 0,+2H,0 +4e" 40H-
AHop; 2Pb + 40H- 2Pb0 + 2H,0 + 4e~
Bananc:  2Pb+0, 2Pb0

N306bITOYHas KOHLEHTpaLUMs ra3a CoOKpaLLaeT pecypc UamepuTesbHbIX
fyeek.

PaboTa XMMM4YEeCKOro TPEX3NEKTPOAHOr0 CeHCopa ANg TOKCUYHbIX

ra3oB
[biMoBoOM ra3s
Memb6paHa,
NpUHMMAIOLLad ra3
BHelwuHss
3NeKTpuY. uenb ?
— PaGounii

e anekTpop,
. (G ) PT— STanoHHbLIN
f * % anekTpoA

[~ ONeKTpoA CUrHaNbHO#M CeHCOp co
— NNACTUHBI
Aarimk BoaHblii A
TOKa Memb6paHa,
anekrponut o NPUHMMaloWas ra3
Caexuii BO3ayX

Puc. 28: MpuHumn pabotbl ceHcopa CO
MpuHUMN paboTbl TPEXANEKTPOAHOTO CeHcopa (Ha npumepe ceHcopa CO):

+ Monekynbl CO npoxoasT yepe3 ra3onpoHuLaeMyto MeMOpaHy 1 NonaaaioT Ha
paboymit anekTpo,.
+ Xummyeckas peakums: 06pa3oBaHme MOHOB H.

* NoHbI NepeHoCcATCS K ANEKTPOAY CUTHANIbHOI NNACTMHBI.

- Bropas xumudeckas peakuuma ¢ yyactnem O, B CBEXEM BO3MYXE:
3NEKTPONPOBOAHOCTb BO BHELLHEN LIENN.

+ JTNOHHbIN ANEKTPOL, CTabUAM3NPYET CUrHaN CEHCOopa.

+ Pecypc cocTtaBnsieT NpuMepHo 2 ropa.
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[MonynpoBOAHUKOBLIN CEHCOP

YpaBHeHus peakumii:
AHop; CO+H,0 CO,+2H" + 2"
Karopn;: 0, + 4H+ + 4e” 2H,0

MU306bITOYHAA KOHLIEHTPALUS ra3a, X004, B/iara u 4acTuLbl rpa3u
COKpALLAIOT PEeCypC M3MEPUTENbHbIX A4€eeK.

Pa6oTa nonynpoBOAHWKOBOrO CEHCOpa NpU U3MepeHun
roplo4mx rasos

lMonynpoBOAHUKOBLIV CEHCOP UCMOML3YETCS ANS U3MEPEHUIA FOPIOYMX ra3oB,
Takux kak HC, H, 1 CO. OH 1crions3yeTcs fiisi 00HapyXeHus yTeukm rasa.
KoHCTpyKLmS nonynpoBOAHUKOBOrO CEHCOpa npeacTasneHa Ha Puc. 29.

CoepvHeHus

CurHanbHbli kabenb Kopnye
CeHcopHblii 3nemeHT co cnoem Sn0,,

KaGenb ans Harpesa
Bnok nnamenu

Puc. 29: KoHCTpyKums nonynpoBOAHMKOBOTO CEHCOpa

MpuHUMN paboTbl NOTYNPOBOAHMKOBOrO CEHCOpA (Ha MPUMEPE MCMONb30BaHMs B
30HAE AN 0OHAPYXEHNS YTEYKM ra3a):

- CeHCOpHbII 3aNeMEHT HarpeBaeTcs 40 paboyeit Temneparypbi
300 °C.
- Tpw HarpeBaHWUM B OKCUE 0/10Ba CO3AAETCS BbICOKOE COMPOTUBNEHNE.

* Mpw Hannunm roproumx rasos (HC, H,, CO) B okpyxaioLiem Bo3ayxe B 0051acTH
CEHCOPHOTO 3/IEMEHTA, T.€. BHYTPU CEHCOpA, 3TU ra3bl cCOBMPAIOTCA Ha croe
oKCuaa 0/10Ba.



- AnexTpuyeckoe conpoTueneHue bynet ocnabesarb.

+ [Napexne CONpOTUBJIEHMSA CONPOBOXAAETCA BU3Ya/IbHbIM U 3BYKOBLIM
CUrHanoMm.

N30bITO4YHAs KOHLIEHTPALWS ra3a, X0MO/, Bara W 4acTuLbl rpsidn COKPaLLaioT
PECYPC N3MEPUTENBHBIX SHEEK.

AneKTpoHmnka

CospaHue ele 60nee KOMMNAKTHBIX, HO B TO XE BPEMSI KOMMIEKCHbIX
N3MepUTENbHLIX MPUOOPOB, ABNSETCS SIPKO BLIPAXEHHOI TEHAEHLMEl B chepe
pa3BMTMS U NPON3BOLCTBA M3MEPUTENBHOrO 060pyaoBaHmus. brarogaps
KOMIbIOTEPHOMY NpoekTupoBaHuto (CAD) 1 aBToMaTU3NpOBaHHOMY
NPOM3BOLCTBY, CNOXHbIE 3NIEKTPOHHBIE CXEMbl MOXHO pas3MeLLaTb Ha
Ype3BblyaiiHO MasloM NMPOCTpaHcTee. MeyatHble NiaTbl pa3pabaTbiBatOTCS MO
MHOrOyPOBHEBOMY MPUHLMMY, @ NPK YCTAHOBKE 3NEKTPOHHBIX KOMMOHEHTOB
NPUMEHSIIOTCS HOBEMALLIME TEXHONOMMU (MOBEPXHOCTHBIN MOHTaX — “SMD”). [ins
NPOBEPKYM Nnat B COOPE 1 BbiiBNEHNS AePEKTOB HA PaHHE CTaauy UCMONb3YETC
TECTOBbIA KOMMbIOTEP (BHYTPMCXEMHBI TECTEP). ITO NO3BONIET 3KOHOMMYHO
YCTPaHSITb HEMCMPABHOCTM M BO3BPALLATL NAaThbl B NPOU3BOACTBO. Mocne cbopku
W YCTAHOBKM MNAT 1 U3MEPUTENbHBIX SYEEK B KOPMYC U3MEPUTENbHBIE MPUOOPHI
NoABepratoTCcs 3KCNyaTaUuMoHHbIM TECTAM Ha KOMMbIOTEPHOM UCTbITATENIbHOM
CTEHAIE 1 NPOXOAST KaMOPOBKY C MCMONb30BaHUEM NOBEPOYHONO rasa.
Ceptudwmkaums DIN 1ISO 9001 rapaHTUpyeT BbICOKOE Ka4eCTBO W
kBaMdUUMPOBAHHOE MOCT-NPOAAXHOe 06CNyXnBaHNe. KOHEYHbI pe3ynbTar —
3T0 N3MepUTeNbHbIE MPUOOPbLI, COOTBETCTBYIOLLME NOCAEAHUM TPEOOBAHUAM

Puc. 30: Mnatbl SMD Ha OCHOBE MHOrOYPOBHEBOI TEXHONOTMU
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Ou3ain

lMnaHMpoBKa ra3o0BOro TpakTa NPUBNEKAET OFPOMHOE BHUMAHME CMELMaNCTOB
npm pa3paboTke NOPTATMBHbIX aHAIN3ATOPOB AbIMOBbLIX ra30B. MOCKObKY
Ha/IMYMe YTEYEK UCKaXAET pesynbTaTbl USMEPEHNIA, BCE COEAMHEHMUS B Fa30BOM
TpakTe A0MKHbI ObiTb aBCONOTHO repMeTMyHbI. Bo n3bexanue noBpexaeHns
N3MEPUTENbHBIX T4EEK HEOOXOAMMO MCKIIOYUTb BO3MOXHOCTb HANMuMst MECT
BbiNafieHnsi KOHAEHCaTa. B COBPEMEHHbBIX aHaNM3aTopax AbIMOBbIX ra30B
MCNONb3YIOTCS KOHAEHCATOCOOPHUKM, 0becneymBaloLme cOop KoHaeHeaTa 1
npefoTBpaLLaloLMe NOBPEXAEHNE U3MEPUTENbHBIX NPMOOPOB. Ha cneayioLiem
pUCYHKe NPEACTaBNeHa CxeMa rasoBbix TPYO B YNPOLLEHHO dopMe.

ObimoBo# ras

P,

I — [ memem
limisitind
-

-

KoHpgeHcaTocO0pHUK dunbTp Kanunnsp !
L\

<

®dopkamepa

Wv

AR CanCanCan@h

Puc. 31: YnpoLiéHHas cxema ra3oBoro TpakTa B aHaIu3aTope AbIMOBOrO rasa

C nomolwbto Hacoca “P” bIMOBOI ra3 NofaéTcs B KOHAEHCATOCOOPHMK Yepe3
30HA, 0T6Opa Npo6. BCTpoeHHast B HAKOHEYHUK 30HAA TepMmonapa u3MepsieT
TeMneparypy AbIMOBOrO rasa.

KoHaeHCaToCOopHUK M BCTPOEHHDIV GUALTP “BbICYLUMBAIOT” IbIMOBOM ra3 u
3a/1ePXMBAIOT YacTuubl Nbinu 1 caxu. C nomoLubto Hacoca “P” obpasely rasa
yepes kanunnsp (Cyxexue B AbIMOBOI TPyGe) noaaéTcs B hopkamepy,
nemnoupytolLyto 3dbdexT brueHus, co3aapaemMblii MemOpaHHbIM HacocoM. Ha
BbIxoze 13 dopkamepbl 3MepsieMblid ra3 NoaaETCs B UI3BMEPUTESIBHYIO SHENKY, B
KOTOPOW, B 3aBUCHMOCTM OT KOHCTPYKLMM NPMOOpPa, BbINONHSETCS M3MEPEHNE
koHuenTpaumii 0,, CO, NO, NO,, u SO,.



Iins n3mepeHns YpoBHS TArn UCMOMb3YETCS OTXOASLLMIA AbIMOBOIA a3, KOTOPbIN
MPOXOAMT M3 30HAA HANPSIMYIO K CEHCOPY IABNEHNS aHANM3aTOPa, Tam U
MPOUCXOAUT UMEPEHME TSr.

Temnepatypa NoAatoLLErocs Ha ropeHre Bo3ayxa 3MepSIeTCs C NOMOLLbIO 30HAA
Temneparypbl, NOAKMOYEHHOrO HEMOCPEACTBEHHO K NpUbopy.
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XlIl. Mpunoxexve

PacuetHbie ¢popmynsbl (Fepmanus)

A= |(FT - AT) [ r ]
QA= - — | [-XK
MoTepsi Tenna ¢ AbIMOBLIMM (21-0,)+B

rasamm FT:  Temnepatypa AbIMOBOrO rasa

AT:  OkpyxaioLias Temneparypa Bo3ayxa

A2/B: KoadpduumeHTbl nepecyéra ans onpenenéHHbIX BUA0B TONMBa (CM.
Tabnuuy)

21:  YpoBeHb KMUCNOPOAA B BO3MyXE

0,:  3Hauenve namepenua O, (OKPYrnAeTcs B CTOPOHY GMXAiLLIEro LENoro
yucna)

XK:  TponopuvoHanbHbIA KO3GOULMEHT, BbIpaXatOLLMIA napaMeTp QA kak
0TpULATENbHOE 3HAYEHWe, NPU He JOCTUKEHUN TOUYKM POChI. [IaHHbIA
k03pdULMEHT HEOOX0AMMO MCMONBL30BATL NPU BbINOJHEHUN M3MEPEHUIA HA
KOHAEHCALUMOHHBIX ropesnikax. Ecnv 3HauyeHne Temneparypbl TOYKU POCHI He
3aHnxeHo, To0 XK = 0.

(FT - AT)

=f
w0,

®opmyna 3urepta g pacyéta noTepb Tensa ¢ [bIMOBLIMM rasami. [JaHHas
bopmyna 1crnonb3yetcst ecv GpakTopbl A5 oNpeaenéHHbIX BUAOB Tonnea A2 n B
(mns cpaBHeHms: cM. Tabnunuy), paBHbIX HYAIO.

Ta6nuua ko3apPuLMeHToB nepecyéTa AN onpenenéHHbIX BUAOB TONIMBA

Tonnumeo A2 B f CO,, .
JOvsensHoe Tonnmeo  0.68 0.007 - 15.4
MpupoaHbiii ra3 0.65 0.009 - 11.9
CXVXEHHBII ra3 0.63 0.008 - 13.9
Kokc, [ipeBecuHa 0 0 0.74 20.0
DakTopb! AN ONPEAENEHHbIX MpeccoBaHHbiii yronb 0 0 0.75 19.3
BIM0B TOM/MBA ButymHoe nokpbiTne 0 0 0.90 19.2
AnTpauut 0 0 0.60 18.5
KokcosblIi ra3 0.6 0.011 - -
BbITOBO ra3 0.63 0.011 - 11.6

MoBepouHbii ra3 0 0 - 13.0



KonunyectBo BO3AYXa L:

L=}\‘XLMI/IH.

LMVIH.:

dakTiyeckoe KoM4ecTBo
BO3[yXa

BosayLwHbin kK03GdUUMEHT
TeopeTuyecku-Heobxogumoe
KOMMYECTBO BO3AyXa

KoHuenTtpauus yrnekucnoro rasa (CO,):

COppe X (21-0,) €O, MakcumansHoe
= 3HayeHue CO, B 33B1MCMMOCTH
Co, )
21 ot TONMBa
Koadpduument u3bbiTka Bo3ayxa A: CO,,,.: MakcumansHoe

COZMaKc. 02 C O
A= =1+ z
Co, 21-0,
0,:
21:

3Havetve CO, B
3aBUCKMOCTM OT TON/MBA
PaccuuTaHHoe 3Hauenme CO,
B bIMOBOM rase
Vamepentoe 3Hauenme O,
(okpyrnsieTcs B CTOPOHY
GnuxaiiLero LEoro Ymena)
YpoBeHb KMUCNopoza B BO3ayxe

KoHueHTpauua Hepa3baeneHHoro yrapHoro rasa (CO

uepasﬁann.) :

CO,catamn = CO.sgoen X A
epasta. pasBasr. CO:  V3mepeHHoe 3HayeHne CO
A N36bIToK BO3MmyXa:
KNA cuctems! n: oA: MoTeps Tenna ¢ AbIMOBLIMU
n= 100-0A rasamu

Konunyectso Bo3ayxa

Kotuentpauus CO,

Jlambpa

KoHueHTpauus

Hepa36asneHHoro CO

KN
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PacueTHble popmynbl (BenukoOputaHus)

[Iinsa pacyéTa npuBeNEHHBIX 3HAYEHUIA UCTIONL3YIOTCA CREAYIOLLME YPaBHEHUS:

3rauerneCO,:

C02 = CoZMaKc. X OZYCT- S 02 COZrmaKc.:
(60)
0) o IZYCT.
B 0,

nOTep‘iI Tenna C AbIMOBbIMU ra3amMu:

EffG = 100 - |:|:

X x (2488 + 2.1 x FT - 4.2 x AT)

Iing onpenenéxHbIX BUIOB TOMNMBA

Makc. sHauenHue CO,

CozepxaHue K1CNIopo/ia B BO3ayXe
M3amepeHHOe comepxaHme K1CIopoaa

K1 x CO

K, x (FT - AT)
co, J

K,r. X (FT - AT)

EffN = 100 - |:|:

Q,, x 1000

Xx (210 + 2.1 x FT - 4.2 X AT)

} L

]

co, + Q, x 1000
FT: Temnepatypa AbIMOBOrO rasa
AT: OxpyxalolLias Temneparypa

Ky Kurs Ky Conepxanie Bogopopa B Tonnmee, H, Brara

KONIMYECTBO TON/INBA MH20, Q

Q

BCe akTopbl TONMBA.

uucr.?

uCO = CO (nnm) x

CO (nnm)

€0, +CO

K1xQ,xCO

H

rat = CO, (%) x 100

Q,,, x C0,+CO

I
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MpesenTauus npuodopos Testo

W3mepuTenbHbie TEXHOMOMMU AN OKPYXAIOLE cpeabl, CUCTEM
OTOM/IEHUS, BEHTUASLUN U KOHAULMOHMPOBAHUS, MPOMBILLIEHHOCTH
Komnanus Testo AG co wrab-kBapTupoii B r. JleHukupx/LUBapuganba, Obina
ocHoBaHa B 1957 roay. bonee 1000 cnyxauwx no Bcemy Mupy pa3pabarbiBaior,
MPOW3BOAST U PEANN3YIOT U3MEPUTENBHBIE TEXHONOTMM MO BCEMY MUPY:
MOPTATUBHbIE 3NIEKTPOHHBIE U3MEPUTENbHBIE MHCTPYMEHTHI U CEHCOPbI
Temneparypbl, BNRXHOCTH, CKOPOCTW NOTOKA, CKOPOCTY BPALLEHNS, AaBNEHNS,
aHanu3a [1bIMOBbIX ra30B ¥ BOZbI, YPOBHS LLUYMa W OCBELLEHUS.

WHHoBaLuKn

WNHHOBaUmK BKIOYAIOT B Ce0S BCE BUABI [EATENBHOCTY, HANPAaB/EHHbIE HA
ONpEeQeneHne 1 NPOrHO3MPOBAHNE CETOAHALLHMX M ByayLMX NOTpeBHOCTE!
HaLLMX KNMEHTOB. HayyHO-MCCnenoBaTensCKuid U ONbITHO-KOHCTPYKTOPCKMUIA
0TAEeNbl koMnaHum Testo NpeBpaLLaioT faHHbIe NOTPEOHOCTY B MPOAYKLMIO,
[OCTYMHYIO HALWIKUM KJIMEHTAM 0 BCEMY MUPY B NPaBUIIbHbLIA MOMEHT BPEMEHM, MO
MPaBULHOM LiEHE, 1 C NpaBubHBIMK XapakTepucTukamu. 70% Hawwero
T0Bapo0OOPOTA OTHOCUTCA K NPOAYKLMMW, KOTOPas CYLLECTBYIOT HA PbIHKE HE
bonee 3 neT, Noka3biBas TEM CaMbiM MHHOBALWOHHBINA NoTeHupman Testo.

Testo no Bcemy mupy

CeTb 0d1COB NPOAAX M CEPBUCHBIX LLEHTPOB B [epMaHum Npeasiaraet ycnyru
HOBbIM U CYLLIECTBYIOLLMM KieHTaMm. Dunmansl B ApreHTuHe, ABCTpanmm,
benbruun, bpasunum, Ppanumm, Benukobputanum, FoHkoHre, Mtanum, AnoHuu,
Kopee, Hupepnanpax, Asctpuu, Monblue, Moptyranum, LWseiiuapum, Ucnanuu,
Yexuu, Typumu, Benrpum n B CLLUA, a ¢ Havana 2006 n B Poccuu, a Takxe bonee
40 nnepoB 3aHUMAIOTCS NOCTaBKAMM MPELIM3MOHHBIX U3MepUTENbHBIX NPUOOPOB
13 JIEHUKMPXa HA BCE NMSTb KOHTUHEHTOB U NPEAOCTAB/IEHNEM KAUECTBEHHBIX YCyr
no npogaykuuu Testo.

BbiCOKMiA ypoBEeHb KayecTBa

Yucno aHanm3aTtopos AbIMOBOrO rasa Testo, HaXOAALMXCS B UCMOMb30BAHUM Y
HaLwmx 3aka3unkos, coctasngeT cabitie 100.000. MNonb3oBatenu B
MPOMBILLNEHHOCTM, BU3HECE W KOHTPOMMPYIOLLMX OpraHax no npaBy AOBEPAIOT
aHanuaartopam [IbIMOBOr0 ras3a Testo, 4To NoAYEPKMBAET Hallly COOCTBEHHYIO
YBEPEHHOCTb B BbICOKOM KAQ4YECTBE HaLLMX NPOAYKTOB, MNOATBEPXAEHHYIO
AUTENbHBIMIA NEPUOAAMM FapaHTUM.



YBenu4eHHbli rapaHTUiiHbIA CPOK

[ing aHann3aTopoB AbIMOBbIX ra3oB Testo yCTaHaBNMBAET CPOK rapaHTm 2 roga. C
TOYKM 3pEHNS NOTPeOMTENs, 3TO 03HAYAET COKPALLEHME LIEHbI, MPUHUMAs BO
BHUMAHME, 4TO CTOMMOCTb M3MEPUTENLHOrO Npubopa CKnaabiBaeTcs U3
CNeaytoLLmX ABYX KOMMOHEHTOB:

1) 3atpatbl Ha NPUOOPETEHME: LiEHA HE MEHSIETCA.

2) 3atpatbl BO BpEMS JKcrnyarauumn, Hanp., B Nepebie 2 rofa MCrosb30BaHUs
K/IMEHT He HECeT PaCcX0A0B Ha PEMOHT WM Ha 3anacHble AeTanu no
rapaHTUiHBIM cnyyasm Testo (3a UCKMoYeHeM paboT No TEXHMYECKOMY
00CyXMBaHMIO UM pabounx aeTaneii).

3) Bnepable komnaHwua testo pazpabotana rasoaHanuaropsl testo 330 LL co
CPOKOM rapaHTiM 4 rofia 1 CPOKOM CyXObl 6 net (ceHcopsi O, 1 CO).

KeanuduumposaHHoe o6cnyxmBaHue

Jlaxe no ucTeyeHnn cpoka rapaHTum Testo He OCTaBNSIET CBOMX 3aKA34YMKOB:
BCEMUPHAs CiyX0a TEXHNYECKOI NOAIEPXKM rapaHTUPYET NpefocTaBneHue
NOAAEPXKM B KpaTyaiLume cpoku. Testo Takke NpeaocTaBnsieT TEXHUYECKYHO
NOAEPXKY 119 U3MEPUTENbHBIX MPUOOPOB, CPOK CIYXObl KOTOPbIX NpeBbillaeT 15
ner.

Ceptuduxkar 1ISO 9001

Bnepable komnanms Testo nonyumna nepebiin ceptudukar kavecrsa 1SO 9001 B
okts6pe 1992 ropa, koTopbIA ObiN NOATBEPXAEH NOBTOPHO B 1997 ropy.
[PamMOTHO NPUMEHsieMas 1 OPUEHTMPOBAHHA Ha byayllee cuctema obecneyeHms
KayecTBa rapaHTUPYET NPENOCTABNEHME 3aka34nKy NPOAYKTOB OECNPEeLEeAEHTHOrO
kayecTsa. CTpoxanwumii ayauT u ceptudmkaums NpoBOANINCH HE3ABUCHMON
komnanmeii: Germanischer Lloyd. O6LeCTBEHHOCTb PErynsipHO KOHTPOAUPYET
cobnioneHme craHpapta ISO 9001 komnanueii Testo.

Mpnbopbl Testo ang n3MepeHuin B CUCTEMax OTONNEHMS NMPEACTAB/EHbI HA
cneaylowmx AByx cTpaHuuax: Mpu Heo6x0aMMOCTH NOTYYEHUS AOMONHUTENbHBIX
CBefieHuin ucnonb3ayiTe Gopmy 3anpoca CBEAEHWIA Ha NOCNEAHE CTpaHuLe.
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N3mepuTenbHblie Nprbopbl Testo Ha OCHOBE TEXHOMOTWIA MBMEPEHMIA B OTOMUTENbHBIX CUCTEMAX

| L] i, L e

N3mepeHus B ra3oBbix Tpybax s T T S S S e T Nt ARSI L

TECTOB C UCMONb30BaHUeM npubopa
testo 312-3

MpoBeneHNe OCHOBHBIX TECTOB C
“cnonb3oBaHuem npubopa testo 312-2/3
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O6HapyXeHue yTeuku rasa ¢
“cnonb3oBaHueM npubopa testo 316



M3mepeHms Ha OTOMMTENbHBIX arperarax

TecT [1bIMOBbIX Fa308 C
“cnonb3oBaHKem npubopos testo 327,
330-1LL, 330-2LL

TecT yTeuku AbIMOBLIX ra30B C
1cnonb30BaHKeM npubopa testo 317

5 - e i P ey g P T e e
R %—WE‘TF“ TR SRR R
'

McnbiTaHne Ha repMETUYHOCTb C
1cnonb30BaHeM npubopa
testo 312-1/2
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0630p razoaHann3atopos testo/ 2-KOMMNOHEHTHbIE NPUOOPHI

_®

testo 327-1

| - Jlerkoe B 0GpaLLEHUM MEHIO

- 4-X CTPOYHBI CErMEHTHIiA
LWCnei Ha PYCCKOM 5i3blke
- LED nogcrteetka gucnnes
- Jlerkas pacneuyatka yepe3 UK-Mopt
- BCTPOEHHbIA KOHAEHCATOCOOPHMK
- Mpotectuposat TUV (°C, O,)
- - HebonbLuoi JIutuii-VoHHbIi
akkymynsTop (1200 MA4, pecypc

6artapeu 5 y) 3apsifka B

WHCTPYMEHTE U BO BHELLHEM

3apsiiHOM YCTPOIACTBE

MPOCTPAHCTBE
[bIMOX0AA (COXpaHgeMoe)

- PaspenbHoe u3mepeHue
TEeMNEepaTypbl OKP. Cpembl

- Uameperune CO Hepa36aBneHHOro

(coxpansiemoe )

- Uamepenue Tarun

- BbICTPOCHEMHBIV OAMHAPHBIN
pa3bem Ais NOAKI0YEHUS 30HAA

- Uamepetrmne CO B atMocdepe yepes
npo600TOOPHbI 30HA

- Nameperne O, B MEXCTEHHOM

» 3anacHoii akkymynsTop,
3apsxaeMblii B pubope 1nm
OTAENbHO

- 8 BUIOB TOM/MBA B NaMsiTU

npnbopa

- Knacc sawmri IP 40-

TexHuyeckue faHHbIe

TexHuyeckue AaHHbIe

i \ JonontutesnbHble GYHKLUMN

testo 327-2

npu6opa no cpaeHeHuio ¢ testo
. 327-1
# - Jlerkast 3aMeHa U3MepPUTENbHbIX
7 queek Bnarofaps cneuvansHo
4 pa3paboTtaHHbIM ceHcopam Testo
- Cpok cnyx6bl CEHCOpoB 10 3 Nnet
- HapexHocTb B pabote Gnarogaps
bYHKLMM CaMOAMArHOCTUKM
npnbopa 1 CEHCOPoB
- IR & IRDA uHTepdeiichl s nerkoro
CHMTBIBAHUS!
- IaHHbIX 1 nepetoca Ha [K,
npuntep unm KK
- Onuws Bluetooth (B paspabortke)
- U3mepenne puddepeHumansHoii
TEMMeparypbl
- U3mepenne puddepeHumanbHoro
[JIaBNeHUs: 2 N3M. ananasoHa
- Mamsts (20)
- Li-ion akkymynstop (2,400 MA),
pecypc 10 u.
- TUV-npotectiuposaro (°C, O,, onums
CO)
- Onums CO ¢ H, komneHncauuen

0, uavepenus V3m.ananason 0-2106.%
CO, pacyer [Lvanason oto6p. 0 no CO, max
CO u3mepenms M3m.ananason 0 po 4000 nnm
Kna

(ETA) M3m.auanason 0o 120 %
Motepu Tenna W3m.avanason 07099.9 %
Tara/

[NiaBeHue + 40 rla
U3MepeHus

W3mepenus Temn. W3m.avanasoH -40 po +600 °C

0, navepenus V3m.ananason 0-2106.%

CO, pacyer [vanason oto6p. 0 no CO, max

CO nameperms 3m.auanasoH 0 0 4000 nnm
0 got 8000 nnm onuws

Kna

(ETA) M3m.avanasoH 010120 %

MoTepu Tenna M3m.auanasoH 010 99.9 %

Tara/

[JaBrneHne +40 rMa

U3MepeHus

M3mepenus Temn. M3m.ananason -40 po +600 °C




0630p ra3oaHann3aTopoB testo/ 3-x KOMMNOHEHTHbIE MPUOOPHI

testo 330-1 LL testo 330-2 LL

............

M3mepenve
Temneparypbl Wam. pnanason  -40...+1200 °C

W3mepeHve
Temneparypbl W3m. pnanason  -40...+1200 °C

W3mepenne Taru. Wam. puanason  -9.99 ...+40 rMa M3mepenne Taru. Mam. ganason  -9.99 ...+40 rMa

Wamepenvie nasnenus.  M3m. amanason  0...200 rfla Wamepenvie nasnenvs.  M3m. amanason  0...200 rfla

0, 3meperns Wam. ganazon  0...21 06l. % 0, 3meperns Wam. ganazon  0...21 06l. %
CO namepeHus Mam. guanazon  0...4000 nnm CO unamepeHve Wam. ganazon  0...8000 nnm
Kna Wam. qvanason  0...120 % (H,-xomnencauysa (aBT pasabenerue.) 8000...30.000 nnm
lMotepu Tenna Wam. pmanazod  0...99.9 % KnA Viam. pvanason  0..120 %
CO,pacuer [vanasoH oto6p.  0...CO,max Motepm Tenna Wam. pmanazoH  0...99.9 %
Wamepexnst CO-8 okp.cpene CO,pacyer [ivanasoH oto6p.  0...CO,max

(c 30Hmom CO) Wam. pnanazod  0...500 nnm W3mepeHus CO-B okp.cpene

30Hz Tevemckaten.  Jvanasod oto6p  0...10.000 nnm (c 30raom CO) Vam. avanasor 0...500 nnm

CH,/CH, 30Hp Tevenckatenb.  [uanason oro6p  0...10.000 nnm
CO, B ok.cpepe Vam. puanason  0...1 00. % CH, /Cyfty
(c 3oHmom CO, probe)  0...10.000 nnm CO, B ok.cpezie Mam. puanasoH  0...1 06. %

(c 3oHmom CO, probe)  0...10.000 nnm
NO Uamepenne(Onups) Mam. ananason  0-3000 nnm

NO Uamepenne(Onups) Mam. auanason  0-3000 nnm
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00630p razoaHanusaTopoB testo / MHOroOKOMNOHEHTHbIE NPUOOpbI
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testo 300-XXL

®yHKUMKM aHanu3aTopa

- MakucmanbHo 4
U3MEPUTENbHBIX CEHCOpa

- BcTpoeHHbliA 6110k nTaHUs
1 aKKymynsTop fsis paborl
ABTOHOMHO OT CETH

+ [amaTb JAHHBIX
(250.000 3HaueHue)

02 n3mepenme 0 0 25 06.%

CO2 nameperms 0 zo CO, max

CO namepeHus 0 o 10,000 nnm (H2 komn.)
Kna, 010 120 %

MoTepu Tenna -20 00 99.9 %

NO n3mepeHus 0 g0 3,000 nnm(onums)

NO, namepenus 0 20 500 nnm (onuws)

S0, namepenms 0 0 5000 nnm (onums)

Tara -40 no +40 rMa; Pa3p.: 0.01 rMa

Temneparypa usmepexve - 40 go +1200 °C

testo 350-S

®yHKUMKM aHanu3aTopa

+ MakucmanbHo 6
U3MepUTESTbHBIX CEHCOPOB

+ BCTpoeHHbii

aKKymynsTop
N5 paboTbl aBBTOHOMHO OT

- [amsTb JaHHbIX
(250.000 3HaueHme)

+ CoeaunHeHWe no LiKHe JaHk
Testo

02 nameperue 010 25 06.%

CO2 namepenus 0 zo CO, max

CO namepeHus 0o 10,000 nnm (H2 komn.)
Kng, 0 1o 120 %

MoTepu Tenna -20 10 99.9 %

NO uameperms 0 0 3,000 nnm(onuws)

NO, nameperus

0 20 500 nnm (onuwys)

S0, namepenms

0 20 5000 nnm (onwums)

Tara -40 po +40 rMa; Pa3p.: 0.01 rMa
AP1 + 80 rfla; Paspewetme: 0.01 rMa
AP2 + 1000 rfla; Paspeuenme: 0.1 rla
Temneparypa namepeHue -40 po +1200 °C
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TESTO 208 (M, WL, 1|, TESTD 33441, 1, %, TESTO 138

upons “Toste A, e

BH Ky rmcen

Metponoruyeckas Ceprudpukaums

Mopenu aHann3aTopoB AbIMOBbIX ra3os testo 325-M/-1, testo 330-1/-2/-3, testo 300-
XXL, testo 335, BHeceHbl B ['ocynapcTBeHHbli Peectp Cpencts uamepenuii PO nog
HomepoM 17271-5 1 ponyuieHsl k npuMeHeHnio B Poccuiickoin Gepepaumu.

Cpok peitcteusg ceptudukara: ao 01 ausaps 2011 ropa.

MexnoBepoyHbIn uHTepBan - 1 rog.

Mogenum aHann3atopoB abiMoBbIX ra3os testo 350-S/-XL, BHeceHbl B [0CYAaPCTBEHHbII
Peectp Cpencts namepenuin PO nog Homepom 14078-07 v monywieHbl K NPUMEHEHNIO B
Poccuiickoin Gepepaumu.

Cpok peitcteug ceptudukara: oo 01 mas 2012 ropa.

MexnoBepoyHbIn uHTepBan - 1 rog.

Mogenum aHanu3aTopoB abiMOBLIX ra3oB testo 327-1/-2 BHeceHbl B [0CyIapCTBEHHBIN
Peectp Cpencts namepenmii PO nog Homepom 36652-07 1 aonyLueHs! K PUMEHEHUIO B
Poccuiickoin Gepepaumu.

Cpok peitctaua ceptudukara: no 01 aueaps 2013 ropa.

MexnoBepoyHbIn uHTepBan - 1 rog

BoamoxHo nposeneHue FocyaapcTeHHoi MepryHoii u Meproanyeckoit noBepku npubopos
C COOTBETCTBYIOLLWIMI 30HAAMM MO CEAYIOLLMM KaHanam:
- MiamepeHue koHueHTpaumm O - W3mepenue koHueHTpauuu CO;

- Mi3amepeHne KOHLIEHTpaLmm N%); - W3mepenue koHueHTpauum NO,);
- UamepeHue koHueHTpauum SO,); - U3mepeHue koHueHTpauum H SZ;
- M3mepeHne KOHLIEHTpaLmm Cxl-zly; - W3mepeHme KoHUEeHTpaLmm 062;
- MiamepeHue Temneparypbi; - Mamepenne pudbpepeHnLanbHOro IaBNeHUs;

- Mi3amepeHme CKopoCTY NOTOKA BO3MYXa; - 3mepeHme OTHOCUTESIbHOI BIaXHOCTH.
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