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VAK 621.311
METOAMYECKUE YKA3AHIAA 1O MPOBEREHWIO

SKCRNYATALIMOHHbIX MCNLITAHWI KOTENBHLIX YCTAHOBOK PA 153-34.1-26.303-98
ANA OLEHKA KAYECTBA PEMOHTA

Bsogumcs B geticmBue
¢ 03.04.2000

1. OBUIASt YACTb

1.1. 3apa4M 3KCOAyaTaIIMOHHBIX UCIEITAHUN (HPUEeMO-CAATOY-
HBIX UCIIBITAHUM) onpeAeasieT "MeTOANKa OLIEHKH TeXHUYECKOro
COCTOSIHHSI KOTEABHBIX YCT@HOBOK AO ¥ mocae pemoHTta” [1], co-
FAGCHO KOTOPOH IIPY IIDOBEAEHUU HUCIIBITAHMUN MOCAe KallATaAb-
HOTO PEMOHTa AOAKHBI GBITE BEISBAGHEI M COITOCTABAEHEI C Tpe-
60BaHUAMM HOPDMATHBHO-TeXHMUYeCKOH AoKyMmeHTaumu (HTA) u
pe3yAbTaTaMM HCHBITaHUH HOCAE IPEABIAYIero peMOHTa 3Have-
HHS NOKa3aTeAeld, mepeyrcAeHHbIX B TabA. 1 HacTroammx Meto-
AMYECKUX YKaszaHHM. YKa3aHHOM MEeTOAMKOH OmnpeAeAeHBI Kak
JKeAaTeAbHble M MCIHEBITAHUS Iepej PEMOHTOM AASL YTOYHEHHUS
00BeMa NPEeACTOAIEr0 PEMOHTA.

1.2. IMpaBuramu [2] oneHKa TEXHUYECKOTI'O COCTOSIHUNA KOTEAb-
HOW YCT@HOBKH IIPOM3BOAUTCSI Ha OCHOBE Pe3yABTATOB IPUEMO-
CAATOYHBIX HMCIBITAHMI (IPH IIyCKe ¥ IOA Harpy3KoM) M NOAKOH-
TPOABHOM 3KCHAyaTaUWU,

[TpOAOAKHTEABHOCTE TTIOAKOHTPOABHOM 3KCIIAyaTaliM NIPH
paboTe 10 pe’XUMHOM KapTe IPKU HArpy3Kax, COOTBETCTBYIOIIUX
AMCIIETYepCKOMY rpaduky, ycTaHaBAauBaercsi paBHo#n 30 cyT, a
NIpYeMO-CAQTOYHEIX HMCNBITAHMM I0A HOMHHAABHOM HAarpy3koi
TaxKe Inpu pabore No peKUMHON KapTte — 48 u.



Ta6auua 1
BeapoMmocTh moKa3areAein
TEeXHHUYECKOTO COCTOSIHUSA KOTEABHOHM YCTaHOBKH

3HaveHwe nokasatens
no HTQ nocne nocne AO
Nokazarens NOCNEAHEr0 | HACTORWErO | HacTOsWero
KanUTanbHoro PEMOHTa pemoHTa
pemoHTa

1. Tonnneo, ero xapakrepucTika

2. KonuyecTBo paboraiotmx cucTem
NbIAENPUroTOBNEHNA®

3. ToHkoCTs Nbin Ay (Ao, %

4. KonnvecTso paboTaowwmx ropenok*

5. UabbiTok BO3AYXA 32 Naponeperperare-
nem a, ™

6. Naponpou3soaMTeNbHOCTb, NPUBEAEH-
Has K HOMMHAZILHBIM NapaMETPaM, T/4

7. Temneparypa neperperoro napa, 'C

8. Temneparypa napa npomneperpesa,’C

9. Temniepatypa nuTarenbHoii Bogsl, °C

10. Temneparypa B KOHTPONLHBIX TOMKAX
NapoBOARHONO TPAKTa B.A ¥ NPOMEXy-
TO4HOrO neperpesarens, °C

11, MaxcvmanbHas paasepka Temneparypbl
CTEHOK 3MEEBUKOB NOBEPXHOCTEN
Harpeea B XapaKTepHbIX MecTax

12. MpUcochl XoNoaHOro BO3NYXA B TONKY

13. NpHCOCH XONOAHOTO BO3AYXA B CUCTEMBI
fIbENPUrOTOBNEHUS

14, NpUCOCH B KOHBEKTUBHBIE A30XO/b!
xotna

15. Npucocul B ra3oxoabt OT BO3AYXONOAOT-
peearenn A0 AHMOCOCOB

16. PaspexeHne nepes HanpapnsoWmmm
annapatami AHMOCOCOB, /M2

17. CreneHb OTKDLITA HANPABAIOLMX
annapatos AbIMOCOCOB, %

18. CreneHb OTKPLITHA HANPABNAIOLMX
annaparoB BEHTWIATOPOB, %




Oxonuanue mabauyst 1

3naveHne noxasarens
no HTA, nocne nocne o
TMoxa3atens NIOCNEAHEr0 | HacTOsLiero | HacTosulero
KANWTAnLHOTO | peMonTa PRMOMTA
pemonTa

19. Temneparypa yxoasiumx rasos,’C

20. MMotepy Tenna ¢ yxoaswmmy razamm, %

21. MNorepy Tenna ¢ MEXaHUECKOM
HeNoNHOTOM cropatus, %

22. K.n.a. kotaa “Gpyro”, %

23. YpenoHbiih pacxo 3NeKTPOIHEPritM Ha
neinenpurotoanenve, kBr-yfr Tonnmea

24. YpensHbiA pacxon SnekTPOSHEPr Ha
TAry w aytee, kBry/T napa

25. Conepxanue B AbIMOBLIX razax NO,
(npn o = 1,4), mr/umd

* MPUHMUMBETCR NO PEXVIMHOI KapTe.

1.3. Mcnerranse KOTEABHOM YCTAHOBKH CAEAYET NPOBOAHUTH
TIDM HOMHMHAALHOH €e NPOM3BOAUTEABHOCTH. AAST YCTAaHOBOK, Y
KOTOPBIX MMeeT MEeCTO OrpaHHYEHHe Harpy3Ku IO KakuM-Ambo
NIPUYMHAM, YTBEP)KAEHHOE B COOTBETCTBHH C CYIECTBYIOILMMH
MIOAOJKEHMAMHU BHILIECTOSAUIEH OpraHu3anuel, B Kadyectse 6a3o-
BOM HCIOAB3YeTCS XapaKTEePHCTMKA pabOThl IIPH AOCTHXKUMOM
Harpyske.

HcnritaHusa npeaArnoYTUTEABHO IPOBOAUTE IPH HOMHHAALHOM
3HAYEeHUH TeMIIePaTyphl TUTATEALHOM BOABI, IIDCKOABKY 3TO OII-
PeAeAsieT TeMNIepaTypPy YXOAALIMX ra3oB M, KpOMe TOro, Aasa Oa-
paGaHHBIX KOTAOB OT 3TOrO 3aBHMCHUT TeMIlepaTypa IeperpeToro
rmapa, a A MPSIMOTOYHBIX — TeMIlepaTypa B KOHTPOABHBIX TOY-
Kax NapOBOASHOIO Tpakra. IIpy OTCYTCTBMM BO3MOYXHOCTH IIOA-
Aep>XaHusT HOMMHAABHOU TeMIIepaTyphl MHUTATEeABHOM BOABI TEM-
TIEPaTyPy YXOAALIMX ra3OB CAEAYeT CKOPPEKTHPOBATH B COOT-
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BETCTBUMHM C IIOIIPAaBKaMK K HOPMaTHMBHEIM Xapaxrepucrukam. [To-
IIPABKH K 3THM XapaKTepUCTHUKAM CACAYeT HMCIIOAB30BATh M AAH
ydJera BAUSHHMs H3MEHEHHH B TEMIIEPAType XOAOAHOTO BO3AYXA U
BO3AyXa Ha BXOAe B BO3AYXONOAOTPEBATEAR,

1.4. AAsl NCKAIOYEHHMS HEONPABAAHHBIX DA3AMYMM B mMOKasa-
TEeASIX KOTeAbHOH YCTaHOBKM HM3-3a HEYeTKOW OpraHM3alMM pe-
XuMa ee paboThl CAeAyeT, COTAACHO pexoMeHApauuaM [3], crpe-
MHUTBCS [IPU UCTHITAHUAX K MOAAEPKAHUMIO Ha YPOBHE, yKa3aH-
uoM B HTA, (peXxuMHOH Kapre):

BEPXHEro npepeAa Harpys3ku;

u30hITKA BO3AyXa 3a llaponeperpeBaTeAeM (B KOHTPOALHOM
cedyeHun);

KOAMYECTBa PAGOTAIOLIMX CHCTEM MKIAENPHTOTOBAEHHUSA U TO-
PEAoK;

TOHKOCTH IIBIAH;

pacnpeaeAeHHst BO3AyXa M TOIAMBA I10 TOpPEeAKaM;

KOAMYECTBA Ta30B DEIMPKYASAIMY (KOAWYECTBa PabOTaromux
ABIMOCOCOB PEUMPKYASLUH);

paspe>xenys B BepXHeH 4acTH TOIKH;

TEMIEpaTyphl BO3AYXa Ha BXOAE B BO3AYXOIIOAOTPEBATEAR;

HarpeBa XOAOAHOTO BO3AYXA 3a CYeT PeIMPKYASIUH U AD.

1.5. Ao npoBepeHUs AAMTEABHOTO (48 4) OmLITA NMPM HOMH-
HAABHOM Harpy3ake Heob6XOoAMMO, YTOOHR! KoTea mpopaGoTan He
MeHee 2 CyT IIOCA€ pacTONKHM, U3 HUX HE MeHee 4 Y Ha HOMH-
HaABHOI Harpy3ke. KpoMe TOro, A0 Hayaada OCHOBHOIO OIKITa
CABAYET NPOBECTH HPHKHUAOYHEIC OIBITH AAS BEIIBA€HHsT HeoG-
XOAMMOCTH KOPPEKTHPOBKH YKa3aHMt PeXXUMHOM KapTH BCACA-
CTBHE NOBBILIEHHOW (IIOHM’KEHHOM) TeMIleparyphl napa, NOHH-
JKEHHOM 3KOHOMMYHOCTH, YPe3MepHOTC COAEpP’KaHHA B ABMO-
BBIX Fa38X OKCHAOB a30Ta, HHTEHCHBHOTO IIAQKOBAHUS 1/0BCPX-
HOCTEM Harpepa ¥ T.11. Bo BpeMsi IPHKHAOYHBIX OIIBITON CACAYET
AOOGHTBCSI MMHMMAABHBIX IIEPEKOCOB 110 TeMIeparype ¥ COCTaBny
ABIMOBEIX ra30B, a TAaK)Ke TEMIIepaType Iapa Io IOTOKaM tiapo-
BOASIHOTO TPAKTa ¥ B IIPEACAAX Ka’KAOTO M3 IOTOKON,

YcTpaHeHUIO TIepeKOCOB 110 Ta30BOMY TPAKTY AOAMIIO [IpeA-
LIECTBOBATh BEIDABHHBAHHE DPaCIIPEACASHHs TOUAMM Y BO3AYXa
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II0 TOpeAKaM, KOPPEeKTHPOBKA pPaclpepeAeHUs BO3AyXa IO CO-
NA@M, HIAMIAM U T.IL.

1.6. [Ipu mpOBEAEHMH Ha HIAAKYIOIIEM TOIAMBE OCHOBHOIQ
AAVTEABHOTO OIIBITA AOAJKHBI MCIIOAB30OBaTHCA BCe OOAYBOYHEIE
ammapaTsl C YaCTOTOM WX BKAIOYeHMs, obecrneyuBaionied oTcyT-
CTBME IIPOTPECCHPYIONIEro HIAAKOBAHUA, O KOTOPOM MOJXHO Cy-
AUTH TI0 CTaGHABHOCTH BO BPeMEHM TeMIlepaTypPhl ABIMOBBHIX Ta-
30B M Napa (CTeNeHH MCIOAB30BaHUA napooxaapureneit). Koau-
YeCTBO MCIIOAB3YeMEIX GOAYBOYHEIX AlNapaToOB AOAKHO (DHKCH-
poBartecs. Heo6xoanMo pHKCHPOBATh ¥ HCIPAaBHOCTH YCTPOMCTB
INAGKOYAAACHHS.

1.7. YcranoBky, paboTrarouiye Ha HECKOABKMX BMAAX TOIAM-
Ba, CAEAYET HCIIBLITHIBATL Ha TOM TOIIAMBE (CMECH TOIIAMB), KOTO-
poe 6BIAO MCIIOAB30BAHO IIpu cocraBreHMH HTA u Ha KOoTOpOM
IIPOBOAMAOCH MCIIBITAHME IIOCAE IIPEABIAYILIETO PEMOHTA.

1.8. KpoMe OCHOBHOTO M IIPMKHMAOYHBIX OIILITOB COTAACHO
. 1.5 HacTosmux MeToAMYECKMX YKA3aHMH AOAYKHKI OBITHL IIPO-
BEAEHE! ONHITEI IIO BEIABACHHUI) IIPHCOCOB XOAOAHOTO BO3AyXa B
TOIIKY M IapOIleperpeBareAb, ra30BEIM TPAKT OT naporeperpesa-
TeAsl A0 ABIMOCOCA (CO CTOPOHEI HAarHETaHMsA), B CUCTEMEI ITBIAE-
NPUrOTOBAEHHA. MIX caeAyeT npOBOAMTE Ha TOM JXKe Harpyaske,
YTO M NPH NMPOBEAEHHH OCHOBHOTO OMBITA, OAHAKO OTAECABHO OT
OCHOBHOTO OTRITA, TaK KaK 3T0 TpebyeT y4acTHsi AONOAHUTEAD-
HOTO KOAMYecTBa AabOpaHTOB.

1.9. I'lpy NpOBEAGHHM IKCHAYATALMOHHBIX MCHBITAHHH B OC-
HOBHOM HCIIOABL3YIOTCS IITATHEIE IIPMOOPLL. AOITOAHMTEABHO IIPH-
MeHs10TCs radoaHaau3aTops! ['XI1-3M (Opca) ¥An nnepeHOCHBIe
aBTOMAaTHYeCKHe ra3oaHarn3aropsl THia “Testo-Term". KayecTtBo
TOIIAMBA OIPEAEASIETCS II0 CPepHEeCYTOYHBIM NpobaM 3AEKTpO-
craHnuy. B Tex cayyasx, KOoraa speKrpocTaHius norpebaser cmech
TBEPABIX TOIIAMB MAHM Ka4eCTBO (Mapka) TBEPAOTO TONMAHMBA Helo-
CTOSIHHO, CA€AYeT OTOMPaTk Npoby TONAMBA U3 TeYeK IMTaTeAeH
TOTIAMBA. MeToapuka or6opa u paspeAkH npob TONAMBA Ha aHa-
AM3 U3A0XKeHa B [4].

1.10. AAsi NOATOTOBKY K TIPOBEAEHHIO MCTBITAHMM BO BpeMst
PEMOHTA CAEAYEeT NPOBECTH NPOBEPKY:

00-79
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IITaTHBIX IPUOOPOB, BKAIOYAsi IIPOBEPKY AATYMKOB IO raso-
BO3AYIIHOMY, IIaPOBOASIHOMY M TONAMBHOMY TpPaKTaM, a TakxXe
IIPABMABHOCTH WX YCTAHOBKHU. B 4YaCTHOCTH, AOAKHEI IIPOMTH
IIPOBEPKY ra3o3abopHBIe U LIYHTOBHIE TPYObl KHCAOPOAOMEPOB.
Aatdauk¥ MpuGOPOB AOAKHBI YCTAHABAWBATECH B TaKHe TOYKU
IIOTOK&, B KOTOPBEIX U3MepsAeMbIH lapaMeTp COOTBETCTBYET CPEA-
HEMY 3Ha4YeHMIO IIO IIOTOKY B LIEAOM;

1IHGEPOB, YCTAHOBACHHBIX Ha Fa30BO3AYILIHOM TPAKTe, HAlpaB-
ASIIOLIMX anHapaToB M IPOTOYHOM YAaCTH TATOAYTHEBRIX MAlIWH;

TOPEAOYHEIX YCTPOMCTB, LIAMI, COIA U Ap.;

YCTPOMCTB, AO3SHMPYIOIIMX IIOAAYY TONAMBA (CHHXDOHH3AIMH
YaCTOTH! BpAINeHUsl IINTaTeAell TOIAMBA MAM IILIAM, AHAlla30Ha
M3MEHEeHUs] 3TOH YacTOTEl M €T0 COOTBETCTBUS IIOTPeGHOCTSAM
KOTA&; COCTOAHUS YCTPOMCTB, PEryAHPYIOLINX BHICOTY CAOS TOM-
AMBAa Ha IHUTATEASIX TOIIAMBA; COCTOSIHMS AO3UDYIOILINX KOAEC ITH-
TaTeAeH MEBIAM, & TaK)Ke KAAIaHOB, PETYAUPYIOUIUX [TIOAaYy ra3o-
06pa3HOro U JXUAKOrO TOTAUBA, H T.IL);

COOTBETCTBHS IIPOEKTY Y3A0B CHCTEM HBIACIIPUTOTOBACHHS,
OIPEAEASIONIMX KAayeCTBO ILIAM B €e PAaBHOMEpPHOe paclipepe-
A€HHe,

1.11. B xayecTBe CIPaBOYHOM AMTEPATYPEI [IPH OPraHU3ALUH
Y IPOBEACHHMM 3KCIIAYaTalHOHHBIX MCIBITAHUH PEKOMEHAYETCsI
TIOAB30BATHCA [4], @ IpK IIPOBEAEHUH PACYETOB [5].

1.12. C BEIXOAOM HAcCTOAMX MeTOAMYEeCKMX YKa3aHHMH yT-
pauuBaeT cuAY "VIHCTPYKIHSI M METOAMYECKHE YKas3aHus I10
IIPOBEAEHHIO IKCIAYATAITMOHHBIX SKCIIPECC-UCIBITAHUM KOTEAR-
HBIX arperaTroB AAsi OLleHKM KadecTBa peMoHToB" (M.: CLIHTH
OPTP3C, 1974).

2. ONPEAENEHUE N3BbITKA BO3AYXA
n NPUCOCOB XONOAHOIO BO3AYXA

2.1. Onpepenenne n3bbiTka BO3ayXa

N36BITOK BO3AYXa O ONIPEAGASIETCS C AOCTATOMHOM AASI IIpaK-
TUYECKMX LIPAEH TOYHOCTBIO N0 YPaBHEHHWIO
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21

o &8 ————
21-0,

(1)

TMorpenrHocTs pacyeToB IO 3TOMY YPaBHEHMIO He [IPEBHILIA-
eT 1%, ecan o MeHblle 2,0 AAa TBEPABIX TONAMB, 1,25 Aast Ma3yTa
¥ 1,1 pAAs IPHPOAHOTO rasa.

Bonee TouHOE ompepeAeHMe U3OLITKA BO3AyXa O, . MOXKET
OEITH BHIIOAHEHO II0 YPaBHEHHUIO

21
Cron = * Kur
21 -(0,-05C0O -0,5H, - 2CH,)

(2)

rAe K, — monpaBOYHHI KO3 (UIHEHT, ONpeAeAseMRlif o puc. 1.

Beeaenue nonpasku K, MoxxeT morpe6GoBaThCA AAA NMPAKTH-
YeCKHUX IleAeH AMIIb IpU GOABIIMX M3OBITKAX BO3AyXa (Hampw-
Mep, B yXOAALIUX Ta3ax) ¥ IIPH CKUTaHUM IPUPOAHOro ra3a. Bau-
siHHe MPOAYKTOB HEIIOAHOTO CTOPAaHUs B 3THX YPaBHEHUNAX OYeHb
HEBEAMKO.

ITocKOABKY @aHaAM3 ra30B IPOU3BOAUTCS OGBIYHO C IIOMOILBIO
XMMHYECKHX ra3zoaHarusaTopos Opca, neaecoo6pa3HO NPOBEPHUTH
COOTBeTCTBHEe MeXAy 3Hauenusmu O, U RO, 1nockoaeky O,
onpepeAsercst o pasHoctd [(RO, + O,) — O,], a 3naueHue
(RO, + O,) BO MHOTrOM 3aBUCHT OT IIOTAOTHTEABHEIX CIIOCO6HOC-
Tell MUporamnosa. TaKyro IIPOBEPKY IPU OTCYTCTBHUH XUMUYEC-
KO¥M HENOAHOTH! CTOPaHHS MOJXHO BBIITOAHHTB, CONOCTABHB U3-
GBITOK BO3AYXa, ONIPEAGACHHEBIN 10 KUCAOPOAHOM ¢opmyae (1) ¢
HU30LITKOM, ONPEACACHHBIM 110 YTAEKUCAOTHOM (popMyAae:

RO;“C

Q = =T,
RO, (3)
Tlpu npoBeAEHHH 3KCIAYaTAUMOHHEIX HCIBITAHMI 3HaYeHHe
RO AAsT KAMEHHEIX ¥ GYpHIX yrAeil MOXXHO NPUHATHL PAaBHEIM
19%, ana AL 20,2%, aaa ma3syta 16,5%, AASL IDHPOAHOrO rasa
11,8% [5]. OueBHAHO, YTO NpPH C)KUTaHHUM CMECH TOMAMB C pas-
HBIMM 3HAUEHUAMHM RO,™ NOAB30BaTHCS YPaBHEHHEM (3) HeAb3s.

00-79
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Prc. 1. 3aBNCHMDCTYL NONPABONKOTO KDA(PuumenTa K

or Koapduryuenta n3bbiTka Bo3Ayxa a:
1 — TBEPAbIE TONMBE; 2 — Ma3YT, 3 — NPUPOAHLIE Faabl

I'Ipoaepxy [PABUABHOCTH NPOBEACHHOrO ra3oBOro aHaAHM3d
MOXXHO BBIDOAHUTH 4 10 YPaBHEHUIO

100 - (RO} - RO,)
2 = Makc (4)
476RO}

VAK C nOMOIkI0 rpaduka puc. 2.
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Puc. 2. 3asncnmocTs copepianns CO, 1 0,8 NpogyXTax ropenns

Pa3nniHbix BUAOE TONAVEA OT KoaddmumenTa nabuiTka so3ayxa o
1, 2 v 3 — ropopcko ra3 ( ROJ’,“""C CooTBETCTBEHHO CocTaBnneT 10,6; 12,6 n 11,2%);
4 — npUpORHLIA ra3; 5 — KOKCOBBIA a3, 6 — HedTsHoi ras; 7 ~ BopsHow ra3; 8 9 — MagyT
(RO;™ or 16,1 a0 16,7%), 10 n 11 ~ mynna Teepgoro Tonmwea { RO ot
18,3 a0 20,3%)

Ipu ucronrb30BaHUM AASL BHISBAGHMS M30GBITKa BO3AyXa NpPH-
6opos tumna "Testo-Term" 3a OCHOBY IIDUHMAMAETCs ONpeAeAeHHe
copepxanus O, Tak Kak B 9Tux npubopax sHavedue RO, onpe-
AGASTeTCSl He MPSAMBIM M3MEpeHHeM, a PacyeToM Ha OCHOBaHUH

00 79
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ypaBHeHus, aHaroruuHoro (4). OTcyTcTBHe 3aMETHOM XMMHYeC-
KO# HenOAHOTH cropanus (CO) onpepeasieTcst OGBIYHO C IIOMO-
B0 MHAMKATOPHEIX TPy6OK MAM nmpubopos Tumna “Testo-Term".
CTporo roBopsi, A\l OIIDEACACHHsI U3OBITKA BO3AyXa B TOM
MAH MHOM CEeYEeHHMH KOTEeABHOM YCTaHOBKM TpebyeTcs HAWTH Ta-
KM€ TOYKHM CeYeHMS, aHAAHU3 ra30B B KOTOPHIX B GOABINIMHCTBE
peXuMOB OTpa’kaA Obl CpepHME 3HAYEHUs 110 COOTBETCTBYIOLIEH
YacTH CeyeHus. TeM He MEHee AAA OKCIIAYaTal[MOHHEIX HCIHITa-
HMI1 AOCTaTOYHO B Ka4eCTBE KOHTPOABHOIO, GAMDRAMINEro K TOIKE
CeyeHMs! IPHHUMAaTh Ia30XO0A 38 IIEPBOI KOHBEKTHBHOM IIOBEPXHO-
CTBIO B OIIyCKHOM ra30XoAe (YCAOBHO ~— 3a IaporieperpeBareAeM),
a mMecto or6opa npo6 pAaa I1-06pa3HOro KOTAa B IIEHTpe KaXKAOHK
(mpaBO¥ M AeBOit) TOAOBHUHEI ceueHMsA. Aasi T-o6pa3sHOro Koraa
KOAMYECTBO MeCT oT6opa npob rasa CAeAyeT YABOUTE.

2.2. OnpegeneHue NPUCOCOB
BO3AYyXa B TONKY

AAs1 onipepeneHHs IPMCOCOB BO3AyXa B TOIKY, & TaKXe B ra-
30XO0ABI AO KOHTPOABHOrO CeueHHs noMuMo metoaa FOxxOPTPOC
C IIOCTAHOBKOM TONKM I10A ABBAeHMeE [4] peKOMEHAYEeTCS HCIIOAL30-
BaTh MeToa, npeprokerHbi E.H. ToaunrckuMm [6]. AAs onpeaene-
HMS1 IPMCOCOB CAEAYET ITPOBECTH ABA ONKITA C PA3HBEIM PaCXOAOM
OPraHM30BaHHOTO BO3AyXa IIPH OAHOM Harpyske, IIDH OAHOM pa3-
PeXXEHHUU B BepXy TONKM M IPU HEM3MEHHOM NOAOXKEHuM mwmbe-
POB Ha BO3AYLIHOM TPaKTe NIOCAE BO3AYXONOAOrpeBareasi. Harpysky
JKEAQTEABHO IIPHHATE K8K MOXKHO OAMIXKe K HOMUHAABHOM C TeM,
9TOOR! 6blA@ BO3MOXXHOCTH (6BIAM AOCTATOYHB! 3a11aChl B IIPOHM3-
BOAMTEABHOCTH ABIMOCOCOB M IIOA@YE AYTHLEBBIX BEHTHASTOPORB)
M3MEHATh B IIMPOKUX NpeAerax M30BITOK Bo3pyxa. Hampumep,
AMST IBIA€YTOABHOTO KOTAA MMETH 3a IlapoleperpeBaTeAeM B rep-
BOM onbITe o' = 1,7, a Bo BTOpoM o = 1,3. Pa3pexeHue B BepXy
TOIKH ITOAAEPIKHMBAETCS Ha OOGBITHOM AASI AQHHOTO KOTAA YPOBHE.

[Ipn 3TMx yCcAOBMAX CyMMapHBIe NPHCOCH BO3AyXa (Aa.),
TOpHCOCH B TONKY (Ao ) ¥ ra30Xop naponeperpesarens (Ao )
OIIPEAEASIIOTCS 110 YPaBHEHHUIO
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, a'C-ad

A’ = Aal +Aq) = ———
T Ton nn C—l (5)

a(’)pr (p:n - S’y)'
e e el (6)

opr

3AECh Oy, U QO — M3GBITKM OPraHM30BAHHO [IOAAHHOTO B TOI-
KY BO3AyXa B IEPBOM H BTOPOM OIILITE;
(ps, - S,) — mepenap AABAEHMH MeXXAY BO3AVILHEIM KO-
poGOM Ha BHIXOAE U3 BO3AYXOIIOAOrpeBaTe-
A M pa3pe’keHHeM B TOIKe Ha YPOBHE ro-
PEeAOK.
Ipy BEIIOAHEHHH OIILITOB TPeGYeTC st IPOU3BOAUTEL U3MEPEeHHe:
IaPONPOM3BOAMTEALHOCTH KOTAA — A
TEMIIepaTyphl H AGBACHMSI CBE)KEro Iapa U lapa poMIeper-
peBa;
COAep)XaHus B ABIMOBHIX razax O, ¥ IpM HeOGXOAMMOCTH
HPOAYKTOB HenoaHoro ropenus (CO, H,);
paspe’keHHs B BePXHEH YaCTH TOIKU M Ha YPOBHE TOPEeAOK;
A@BAEHUS 33 BO3AYXOIIOAOTPEBATEAEM.
B ToM cAyvyae ecan HarpysKka KOTAA A, OTAMYAeTCs OT HO-
MUHAABHOM A, [IPUBEAGHUE NIPOM3BOAMTCSH TI0 YPABHEHHIO

= Aa;' . Auou

A .
( aT)HOM Aonu'r (7)

OaHako ypaBHeHMe (7) CIIpaBEeAAMBO, €CAM BO BTOPOM OIBITE
M306BITOK BO3AYXa COOTBETCTBOBAA ONITUMAALHOMY IIPY HOMHHAAB-
HOM Harpy3ke. B mpoTMBHOM CAyyae NpHUBEAEHHE CAEAYET BhI-
MIOAHATDH IO YPaBHEHUIO

" Aﬂonauou
(Aa'r)uom = Aar ’ m' (8)

OneHnka U3MEHEHMS PACX0OAA OPraHU30BAHHOIO BO3AYXA B TOII-
Ky 1o 3HaueHuio (P, - S,)BO3MO’XKHA IpY HEU3MEHHOM [IOAOXKEe-

00-79
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HMH IIHOEPOB Ha TPAKTe IIOCAe BO3AyXomoporpeBaTeas. OAHAKO
9TO He BCerapa ocyujectsuMo. Hanpumep, Ha IIBIA€YTOABHOM KOT-
A€, OCHAIIEHHOM CXeMOM IBIAEIIPUTOTOBAEHMS IIPSIMOTO BAYBa-
HHA C YCTAHOBKOW IepeA MEeAbHUIIAMH MHAMBHAYAABHEIX BEHTH-
asiTopos (BIQ), snauenue (p,, - S,) XapakTepH3yeT Pacxop BO3-
AyXa TOABKO yepe3 TpakT BTOPHYHOTO BO3AyXa. B CBOO ouepepn
Pacxop IEPBUYHOrO BO3AyXa IIPU HEM3MEHHOM TIOAOKEHUU HIU-
6epoB Ha ero TpPaxTe U3MEHUTCS IPH IePEeXOAE OT OAHOTO OIIBITa
KO BTOPOMY B CYII}eCTBEHHO MEeHbIIeH CTeNeHH, IIOCKOABKY O6Ab-
LIyIO AOAIO CONIPOTHBAeHHsI npeoponeBaer BI'A. AHaroruuHo
IIPOMCXOAMT Ha KOTAE, OCHAlleHHOM CXEMOH IBIAEIIPUIOTOBAE-
HHUS C IPOMOYHKEPOM C TPAHCIIOPTOM IIBIAM FOPSTYMM BO3AYXOM.

B onucaHHBIX CUTYaLMsAX CYAUTh OO H3MEHEHHH PAaCX0Aa opra-
HHM30BAHHOTO BO3AyXd MOJKHO IIO IlepenaAy AGBACHHM Ha BO3AY-

XOIIOAOTpeBaTeAe, 3aMeHsis1 B ypPaBHeHMH (6) mokasareas (p,, - S,)

BEAWYMHOM A, MAH TIepenajpOM Ha U3MEPUTEARHOM YCTPOMCTBE Ha
BcacwiBaouemM kopobe BeHTuassTopa. OAHAKO 3TO BO3MOXXHO,
€CAM Ha BpeMsl ONEITOB 3aKPHITA PELMPKYASIIMA BO3AyXa uepes
BO3AYXOHOAOTPEBATEAb M B HEM HeT 3HAYMTEABHBIX HEIIAOTHOCTEH.

INpomie pemaercsi 3apaya OIPEASACHUS IIPHCOCOB BO3AyXa B
TOIIKY Ha ra3oMa3yTHBEIX KOTAAX: AMS 3TOrO HaAO NPEKPaTHTh
[I0AQYY B BO3AYIIHEIH TPAKT ra30B PEUPKYAALIMH (€CAM HCIIOAB-
3yeTCsl Takasi CXeMa); MBIAEYTOABHBEIE KOTABI Ha BpeMsi OIBITOB,
€CAM 3TO BO3MOJXXHO, CAGAYET NlepeBeCcTH Ha ra3 uau masyr. U Bo
BCEX CAYYasX NpOLje U TOYHee MOYKHO ONIPEACAUTD IIPHCOCH IIPH
HAAMYMH IPSAMBIX U3MEPEHHH PacXoAa BO3AyXa IIOCAE BO3AYXO-
TIOAOTPEeBaTeAsl (CyMMapHOTO MAM ITyTEM CAOXKEHHSI PACXOAOB IO
MHAMBUAYAABHBIM ITIOTOKaM), onpeaeasis napaMerp C B ypaBHe-
HuH (5) mo hopmyare

o o ®

Hanuraue MpsMBIX H3MepeHui (), TO3BOASIET OLIPEASAHTD IPH-
COCBHI M IIyTEM COIIOCTABAEHHsS €ro 3HAUeHHsl CO 3HAYeHUSAMH,
OIpeAeAsieMBIMH TI0 TETIAOBOMY GaAaHCy KOTAQ:
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AK Aine + ABI’I Ail

Qyq - SV 4, Ny (10)
nﬁp
ra, = Fe = or (11)
OTG

B ypaBuenuu (10):
A, 1 A, — pacxop CBeero napa ¥ napa npoMIleperpesa, T/4;
Ai M Ai, — npupalleHHe TENAOBOCIPHATHS B KOTA€ IIO OC-
HOBHOMY TPaKTy ¥ TPAKTy Ilapa IIpOMIIeperpesa,
KKaA/KT;
Nep — K.ILA. KOTAQ 6pyrro, % ;
VP — NpUBEAEHHEIH PAacXOA BO3AyXa (M3) MpU HOPMaAb-
HBIX ycroBusiX Ha 1000 KKaa AAsL KOHKPETHOTO TOII-
AuBa (Taba. 2);
o, — u30LITOK BO3AYXa 3a aporneperpeBaTeAeM.

Tabauya 2

IIpuBepeHHbIE TeOpeTHYeCKH HeoOXOoAMMbIe
00 beMBl BO3AYyXa AASl CKMTaHUS Pa3sAMYHBIX TOMAMB

XapaxTepucTuxa Tonnmea NpuBeAeHHbIR Ha
1000 kxan obnem
Bacceitt, Mepea Q,': w o 803/yxa
BU7, TONAVBA KKan/kr % | %10° -« (npma=1) VP
an 10° wkan
JAoxeuxuii a 4680 13 2,78 1,13
r 5260 8 1,52 1,13
T 5780 5 0,87 1,13
A 5390 8,5 093 1,13
Kyaneumin A 5450 12,0 2,2 11
r 6240 85 1,36 1,1
T 6250 6,5 1,04 11
1CC,2CC | 6180 10 1,62 1,1
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Oxonuanue mabauum 2

XapaKrepucTuka TonimuBa MpusenenHLil
Ha 1000 xxan obbem
BacoeiH, Mapea o | Ww | W Bo3fyra
BAZ) TONAMBA KKan/kr %-10° -xr (npnac=1) VP,
Kran 10° M¥/xxan
KaparanamHCKuit K 5000 8,0 1,57 1.1
Akubacryackuit cC 4000 70 1,75 11
MoamMOCKOBHbIN b2 2490 32,0 12,9 1,18
PaitumxuHCKui B2 3040 315 123 117
Wpwa-BopoanHckmi b2 3740 3 8,82 1,13
bepe3sosckuii b2 3740 33 8,82 1,14
CnaHub! - 2610 13 498 1,1
Mpe3eprbii TOpd - 1940 50 25,8 1,22
Masyr - 9490 30 0,32 1,1
I"'a3 Crasponons-Mocksa 8730 - - 1,11

PacyeTsl ¢ HMCIOAL30OBaHHEM VP IO3BOASIOT HE ONPEACASTh
TENAOTY CTOPaHUA U V|, TONAMBA, C)KUIaeMOI0 BO BPEMS OILITOB,
TIOCKOABKY 3Ha4eHWe 3TOM BEAHMYHHEI B IPEAEAAX OAHOTO BHAA
TOHAMBA (IPYIIBI TOHAMB OGAM3KON NPHBEACHHON BAAKHOCTH)
H3MEHsIeTC HEe3HAUYMTEABHO.

Onpepensiss IPUCOCH HO ypaBHeHuio (11), caeayeT umeTs B
BHAY BO3MOX>XHOCTbh OOABIIMX IOTPEIIHOCTeN — 1o [4] mopsiaka
5%. Tem He MeHee, €CAM IIPH IIPOBEAGHUH HCHHITAHHHA ITIOMHMO
OIpEeAEAeHHs IPUCOCOB CTABUTCS 3aAdya BHISABUTE pacIipeAeAe-
HHe BO3AYyXa, IPCTYIAIOUIETO B TONKY 110 IOTOKAM, T.6. 3Ha4eHHe
Q, u3BecTHO, mpeHeGperaTs onpeaerenneM Aa, 1o (11) He cae-
AyeT, 0CO6eHHO eCAY NPHCOCH BEAUKH.

YupoiileHHe METOAMKY, U3A0KE€HHOM B [6], mpoBeaeHO B nIpea-
TIOAOYKEHUHM, YTO IIPHCOCHI B ra30XOA€ OT MecTa M3MepeHus B
BEPXy TONKH AO KOHTPOABHOIO CeYeHMs (3a mapomeperpesare-
A€M HMAM Aahee TIO TPaKTy), TAe IPOBOAMTCSE OoTOOP Nnpob ra3a Ha
aHaAM3, HeBEAMKH M MAaAO MEHSIIOTCS OT ONBITa K ONBITY M3-3a
MaAOro CONPOTHUBAECHMSI IIOBEPXHOCTEM Harpesa B 3TOM padoHe.
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B Tex caydasx, KOTAa 3TO NPEATIOAOXKEHMEe He YAOBAETBOPAETCS,
CAEAYEeT HCIIOAB30BATh METOAMKY [6] 6e3 yrpomeHHi. Apd 3TOTO
TpebyeTcst MPOBEAEHHE HE ABYX, & TPeX onbIToB. [Ipryem onucas-
HBIM BBILIIE ABYM OIIBITaM (AaA€e C BEPXHUMH MHAeKcamu ' u ')
AOMKEH NPEANIeCTBOBATEL OMKIT (C MHAEKCOM ') IIPM TOM JXKe pac-
XOA€ OPTraHM30BAHHOIO BO3AYX4, YTO M B OIBITEe C MHAEKCOM ('),
HO ¢ 66ABIIet Harpy3Koi. AOIOAHUTEABHO K Pa3peKeHHIO B BEPXY
TOUKU S B ONBITaX AOAKHO OIIPEAGAATHCS Paspe’XeHue B KOHT-
POABHOM cedeHuH S,. PacueTrr BeayTCs 0 ¢opMyaam:

w_a'"C-(a"-8)
A -__C—(:—l—; (12)
’ ] " o_ " Sm
5 = (o= B _a,)JE,+s, VSe +S]

RN T e (13)

2.3. Onpepenenve NpncocoB BO3AyXa
B ra3oxoibi KOTEeNIbHON YCTaHOBKM

ITpn yMepeHHEIX HpHCOcax LieAecooGPa3HO OPraHU30BaTh
onpeAeAeHHe H30BITKa BO3AyXa B KOHTPOABHOM CEYEHMH (3a na-
poneperpeBaTeAeM), 3a BO3AYXONOAOTpeBaTeAEM M 3a AbI-
mococamu. Ecam npucoch 3HayMTEeABHO (B ABa pa3a M 6Goaee)
NIPEeBLILIAIOT HOPMAaTHUBHEIE, IjeAeco06pa3HO OpraHu30BaTh HU3-
MepeHUs B GOABIIOM YUCAE CEYEHUH, HAIpUMep, AO K IIOCA€ BO3-
AYXOIIOAOTPEBATEAS,, OCOOEHHO pereHepaTMBHOrO, A0 H IIOCAe
3AeKTpouAbTPa. B HazBaHHEIX CEeYEHMSX LierecooOpas3HO, Tak
JKe KaK ¥ B KOHTPOABHOM, OPraHU30BaTh U3MEPEHHs C IIPABOH U
AEBOY CTOPOH KOTAA (060X ra30X0oA0B T-06pa3Horo KOTAa), uMest
B BMAY BBICKa3aHHBIE B pasp. 2.1 cooOpaXeHus O IpeACTaBH-
TEABHOCTH MecTa oT6opa npob Ha aHaAU3.

TToCKOABKY TPYAHO OpPraHM30BaTh OAHOBPEMEHHEIN aHAAM3
ra3oB BO MHOTHMX CEYEHHSX, OORIYHO IIPOBOAATCA U3MEPEHHS CHA-
Yara C OAHOHM CTOPOHEI KOTAA (B KOHTPOABHOM CEYEHHH, 3a BO3-
AYXONIOAOTpPEeBaTeAeM, 38 ALIMOCOCOM), 3aTe€M C APYTOM.

OueBHAHO, B T€YEHHE BCETro ONEITa He0OX0AMMO 06ecreYuTb
CTaGMABHEIM PEXUM paboThl KOTAA.

00-79
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3nauenve IIPHUCOCOB OIPEAEASAETCsI KaK PAa3nOCTh 3HAYEHH
U30EITKOB BO3AyXa B CDABHUBAEMBIX CEUYEHUSIX.

2.4. Onpepenenne NpUCOCOB BO3ayXa
B CUCTEMbI NbINENPUrOTOBAEHNS

OnpeaeasiTh TIPUCOCH COI'AGCHO [7] CAeAyeT B YCTAHOBKaxX C
IpOMGYHKEpOM, & TakXXe C NPSMBIM BAYBaHMEM IIPH CYLIKE Abl-
MOBEIMH rasaMu. I'Ipy ra30Bo¥ CyLIKe B 060MX CAyYasX MPUCOCH!
OIIPEAEASIIOTCSI, KK M B KOTA€, Ha OCHOBE ra3oBOTO aHaAU3a B
HayaAe U B KOHIIE YCTAHOBKH.

Pacuer nmpucOCOB O OTHOIIEHHIO K 0GBEMYy ra3oB B Havare
YCTAHOBKH BeAeTcs To hopMyae

t " " U
Kopue = RO, - RO, fw’ 100~ 222 Of -100%. (14)
P RO! 21- 0}

Ilpu cymke BO3AYXOM B CHCTEMaxX IIBIACNPHTOTOBACHUSA C
NIPOMOYHKEPOM AASI OIPEACAECHHSI IIPHCOCOB CAEAYeT OpraHm30-
BaThb M3MepeHHe PacXoAa BO3AyXa Ha BXOA€ B CHCTEMY IIBIAe-
TIPUTOTOBAEHHS Q) M BAAXXHOTO CYIIHMABHOTO areHTa Ha CTOpPO-
He BCACBLIBAHMA MAM HaTHETAHMA MEABHHYHOTO BEHTHUASTOPA Q,,, .
ITpu omnpepereruM Q. Ha BXOAE B MEABHHYHBIM BEHTHAATOP
PEeLUPKYASIIHIO CYLITHABHOTO areHTa BO BXOAHOM NaTpyboK MeAb-
HHIB! Ha BPEMS OIIPEAEACHHS IIPHCOCOB CAEAYeT 3aKPEITE.

PacxoABI BO3AyXa M BA@KHOIO CYHUIMABHOTO areHTa ONpeAe-
ASIIOTCSI C [OMOIIBIO CTAHAADTHHIX M3MEPHTEABHBIX YCTPOMCTB
AM60 C IOMOILBIO IPOTAPMPOBAHHEIX TPyOKamMu [TIpaHATAR MyAB-
TUNAUKATOPOB [4]. TapMPOBKY MYABTHIIAMKATOPOB CAEAYET IIPO-
H3BOAUTE B YCAOBHAX, MAKCHMaAbHO NPHOAMIKEHHBIX K pa6o-
YMM, TaK KaK JIOKa3aHUs 3TUX YCTPOMCTB He CTPOro NOAYMHEHBI
3aKOHOMEPHOCTAM, IPUCYIIMM CTAHAAPTHBIM ADOCCEABHEIM YCT-
PpO¥CTBaM.

Anst npuBepeHUst 0ObEMOB K HOPMaAbHBIM YCAOBHSM HM3Me-
PSIOTCSI TEMIIEpaTypa ¥ AQBA€HHE BO3AyXa Ha BXOAE B YCTaHOB-
KY ¥ BA@XHOTO CYIIMABHOTO areHTa y MEeABHHYHOTO BEHTHASITO-
pa. TTroTHOCTD BO3AyXa p., (Kr/M%) B CeueHHH Hepep MEeALHHUIeH
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(0pu 0BBIYHO NPUHUMAEMOM COAEPIKAHMM BOASHEIX TIAapPOB
(0,01 Kr/Kr cyxoro Bo3ayxa):

273 p,

12850 Pu
Pu (273 +1.)-760 (13)

rae p, — abCOAIOTHOe AABACHHE BO3AyXa IEepeAe MeAbHULEH B

MeCTe H3MEepeHHUSl PaCXOAd, MM PT.CT.
TIAOTHOCTE CYIIMABHOTO areHTa IepeA MeAbHHYHBIM BEHTH-
asaTopoM p!, . (kr/m3) onpeaeasiercs o gopMyae

. 1+d  273p., 6
P ™"d 1 @ia+t,,) 760" (16)

0804 1,285

TA€ 4’ — INpHMpailieHHe COAEP’KaHWS BOASHEIX IapoB 3a CYET
d
MCIIAaPEHHOMH BAAru TONMAMBA, KI/KT CYXOro BO3AYXa, OIl-
peaeasieMoe 1o GopMyAe

B

d =AWy =AW —— N
“ 1285-Q., - 1000 (17)

3AeCh B, — NPOM3BOAHMTEALHOCTE MEABHHIH, T/4;
U — KOHI|EHTPAILUsA TONAMBA B BO3AyXe, KI/KT;
Q. — pacxop BO3AyXa NepeA MEABHHMIEH IPH HOPMAAbHAIX
YCAOBHSAX, M3/y;
AW — AOAst MCIIADEHHOM BAATM B 1 KI' HCXOAHOTO TOMIAMBA,
omnpeaeasieMast o (popMyAe
P A
AW = _M_/._;,VK_' (18)
100 -w™
B KoTopost WP — Baara tTonausa paGouas, %;
W™ — ppara neiag, %.
[ToacueTs! npu OnpeAeAeHHH IIPHCOCOB IPOBOAATCS IO op-
MyAaM:

onpuc = o:an _O;( _an M3/q’ (19)
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B, -1000
TAC Qyn = ~0804 AW y3/q; (20)
O“ i
npuc ol:“ '100%. (21)

3HaveHHe NMPHCOCOB O OTHOIIEHUIO K TEOPETHYECKH Heob-
XOAUMOMY AASl COKMTAHHSI TOIIAMBA PACXOAY BO3AYXa OIIPEAEAs-
ercs no dopmyae
_ Qupuecp 11000

[24
nc BK Vo

' (22)

rae Quucc, — CPeAHee 3HaYeHHe NPHCOCOB IO BCEM CHCTEMaM

IILIAEIPUTOTOBAGHMS, M>/;
n — cpeAsee YHCAO paboTalouuX CHCTEM ITRIAIIPHTIO-
TOBA€HHSA IIPY HOMMHAABHOM Harpy3ke KOTAQ;
B, — pacxop TONAMBa Ha KOTeA, T/Y;
V, — TeopeTHYeCKH HeOOXOAHMMEIN PACXOA BO3AYXa A
cxuranus 1 Xr TomAuBa, M3/KT.
AMS BHISIBAGHUSI 3HAUEHMS O, . HA OCHOBE 3HaYeHus Ko3(pdu-
LIUEHTa Knpm, onpeaeAeHHOro 1o dopmyae (14), caepyer onpe-
AEAHTB KOAMYECTBO CYNIMABHOTO areHTa Ha BXOAE B YCTEHOBKY M
Aanee BeCTH pacyeThl Ha 0OCHOBe hopMya (21) u (22). Ecan onpe-
AeAeHye 3HaueHUs Q, 3aTPYAHEHO (HampuMep, B CHCTEMax MbI-
ACIIPUTOTOBAEHUS C MEABHHIIAMH-BEHTHUASTODAMM H3-3a@ BHICO-
KHX TeMIlepaTyp rasa), To MOJXHO 3TO CAEAaTh, ONUPasiCh Ha pac-
XOA ra3oB B KOHIE YCTAHOBKH — Q, , [coxpaHsiem 06o3HaueHMe
dopmyant (21)]. Aps aToro K, - onpeaensieTcst 10 OTHOIIEHHIO K
CEYEeHHIO 3a YCTaHOBKOMH II0 hopmMyae

k' RO -RO; 0;-0;
e RO, 21-0; (23)

B aTrom caydae
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Qupie = Kopue (Qln - Q,,) M3/u (24)

Aanee Aa, - onpepensiercs o dopmyae (24).
Tlpu onpeAeA€HHH PacXOAad CYIIMABHO-BEHTHANPYIOIIETO areH-
Ta IPH Ta3oBOi CYIIKe HEeAeCOOGPAa3HO MAOTHOCTh ONPEAEASTh

1
no opmyae (16), HIOACTaBAsIA B 3HAMEHATEAE BMECTO 1285 3Ha-

1

uyenne —~ TlocaepHee MOXKHO, COTAACHO [5], ompeaeAuTs o ¢op-
MyAaM:
o +1,285 (@ -1
p, = - L2127 s (25)
a
Pro = B, - 001 K, W™ xr/M3, (26)

TA€ p., — TAOTHOCTb ras3oB npu o = 1;

W™ — IIpUBEACHHAas BAGKHOCTL TOIAMBE, % Ha 1000 xkaa
(1000 kr - % / xKaa);
By u Kp — Ko3(pHIMeHTE!, UMEIOLINe CACAYIOLIUE 3HAUYEHUS:

By KP
Alll 1,376 0,70
Tomme yrau 1,36 0,70
KameHHbIe YTAH ¥ HX OTXOABL 1,35 0,70
Bypeie yran 1,354 0,51
Chaasifsl 1,325 0,48
Topd 1,365 0,60
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3. ONPEAENEHME NOTEPb TEMNNA
UK.N.A4. KOTNA

3.1. PacueTh 1O ONPEASACHHIO COCTABASIOLIHX TEIAOBOTO
6anraHCa BEAYTCS IO IPMBEACHHBLIM XapaKTepPHUCTHKAaM TOIAHBA
[5] aHarorHYHO TOMY, KaK 3TO BHIIIOAHSETCS B [8].

KoagdunueHT moare3Horo AeiMCTBus (%) KOTAQ OIpeAeAsieTcs
no obpatHoMy Ganancy no dopmyae

ne =100 -q, ~q; ~q - 45 - G5 (27)
TA€ g, — TIOTEpPH TellAd C YXOASIMMH razamu, %;
g, — TIOTePH TelAa C XUMUIECKOH HeMOAHOTOM CropaHus, %;
g,— OOTepH TelAa C MeXaHH4YeCcKOH HEIIOAHOTOM cropa-
Hus, %,;

q; — TOTepH TelAa B OKPYXKAIOIYI0 cpeay, %.:

qg — TIOTepH TenAa C (PU3NYECKHM TEIAOM MIAAKa, %.

3.2. B cBA3M ¢ TeM, YTO 3apayedt HAaCTOSAMIUX MeTOANYEeCKHX
yKa3aHui ABAsIeTCS] OlleHKA KaueCTBa PeMOHTa, & CPaBHUTEAb-
HEle MCHBLITAHMSI IIPOBOASTCS MPUMEPHO HPU TEX JKE€ YCAOBMIIX,
NIOTepHU TenAad C YXOAAUIMMHU ra3aMy MOTYT C AOCTAaTOYHOM TOY-
HOCTBIO OIIPEAEASITECH II0 HECKOABLKO YIPOIEHHOH (opMmyae
(B cpaBHenuym c npuHATOM B [8]):

a
q, = (K ay, +C) (8, —;—-—"i—--t")~(1—0,01q4)-K0 ‘1079 (28)

ot b
rae oy, — k03¢ dunueHT W306ITKA BO3AyXa B YXOAALUX ra3ax;
ﬁyx — TeMIIepaTypa yXOAAIUX ra3os, "C;
t,, — TeMmepaTrypa XOAOAHOIO BO3ayXa, °C;
g, — TOTEepH TellAa C MeXaHHYeCKOH HEIOAHOTOH! cropa-
Hust, %,;
Ko — IONPABOYHLIA KO3 MUIUEHT, YIMTHIBAIOUIUN TEIIAO,
BHECEHHO€ B KOTeA C IIOAOTPETEIM BOSAYXOM U TOoII-
AMIBOM;

K, C, b — xo3¢punueHTH, 3aBUCALIHE OT COPTa U IPUBEACH-
HOM BA@KHOCTH TOIIAMBA, YCPEAHEHHbIe 3HAYeHHs
KOTOPHIX IIDHBEAEHH B TabA. 3.
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Tabauua 3

YcpeaHnenHbie 3Havenusi Ko3gpunnenros K, Cu b
AAsl IOACYETa NIOTEPS TenAa g,

Tonauso K c b
AuTtpaumT, 35+0,02W"~353 | 032+0,04 " 0,38 0,12
NOAYAHTPALNTH,

TOlLME yram

KamenHbie yrau 35+0,02m" 04+0,04 " 0,14
Bypuie yram 3,46 +0,021 W 0,51 +0,042 " 0,16 +0,011 W*
Cnanup! 345+0,021 w" 0,65+0,043 W" 0,19+0012 "
Topd 34240021 w" 0,76 + 0,044 " 0,25+001 W"
[fiposa 3,33+ 0,02 W 0.8+0,044 " 0,25 +0,01 "
Maayr, Hedtb ~35 ~4,5 0,13
TpvpopHbie rasst 353 0,60 0,18
MonyTHbie rass! 3,52 0,62 -0,18

Non Wr=20=0,12+0,014 W".

Temneparypa xoaopnoro Bospyxa t . (°C) usmepsierca Ha
CTOPOHE BCACHIBAHHS AYTHEBOTO BEHTHAATOPA AO BBOA@ PETYAM-

PYIOU[Ero ropsyeroc BO3AyXa.
IMonpasounsiit koagppuuuent K, onpeaeasiercst no popMyae

QP
Q: + qTA + qmp

Duspyeckoe TEIAO TONAUBA MMEET CMEICA YYMTHIBATHL AMIIHL
IIpY MCIIOAL30BaHUHM HarpeToro Masyra. PaccuuThiBaeTcs 3rta Be-
AMYMHA B KAJK/KT (KKaA/Kr) o dhopmyae

q,=Cnt, a,, (30)

TA "TA M

K,

(29)

rAe CY — yAeAbHasi TElIAOEMKOCTb Ma3yTa IIpH TeMIepaType ero
TIOCTYNIACHMS! B TONIKY, KAXK/(xr - °C) [kkaa/(kr - °C)];
tM

TA

— TeMmeparypa [OCTYNalOIero B KOTEA Ma3yTa, Harpe-

Toro BHe ero, °C;
@, — AOASI Ma3yTa IIO TENAY B CMECH TONAMB.

00-79
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VaAeALHEINM pacXoA TellAa Ha 1 KT TONAMBA, BHECEHHOTO B KO-
TeA C BO3AYXoM (KAJK/Kr) [(Kkan/Kr)] pH ero npeaBapyUTeABHOM
HOAOTpEBE B Karopudepax, paCCYUTHIBAETCS 1O (HopMyAe

Gy = 035 al, At (1+0006 W™ K,) QF 107, (31)

TAe a, — u36GBITOK BO3AYXa, HOCTYTIQIOLIEro B KOTEA, B BOSAYLI-
HOM TPAKTe IIepep BO3AYXOIOAOrPEBaTEAEM;
At,, — moOBRINIEHHE TeMIEpPaTyPHl BO3AyXa B Karopucepax,
OC;
WM — npuBeaeHHas BA@KHOCTB TONAMBA, (KT % - 10%) / KAK
[(xr - % - 10%) / xxaa];
K, — dusuueckas nocrosHHas, pasHas 4,187 xAx (1 xkan);
QP — HM3WIaA TENAOTA CrOPaHHUsA, KAJK(KKaA/KT).
IpuBepeHHast BAQXHOCTh TBEPAOrO TOIAMBA M Ma3yTa pac-
CYMTHIBAETCH Ha OCHOBE TEKYINMX CPEAHUX AQHHEIX Ha 3AEKTpO-
CTAaHIUHK 10 POopMyAe

. WrP-10°
W' = —Q—E--—-, (32)
rae WP — BAQKHOCTh TONIAMBA Ha PaGouyio Maccy, %.

Ilpr COBMECTHOM C)XKHMraHMM TOIAMBA PA3AMYHBIX BHAOB H
Mapok, ecau Koadodunuentnl K, C u b AAT Pa3sAMYHEIX MApoOK
TBEPAOTO TOINAMBA OTAMHYAIOTCH OAMH OT APYTOro, IIPUBEACHHEIE
3HAaYeHHs 3TUX K03(dHUIHeHTOB B popMyae (28) onpepeasroTcs
o ¢opmyae

K=K a + K,a,+..K_ a (33)

n - n'
TAe @, @, ... 4, — TENAOBLIE AOAM K&XXAOTO U3 TOIAUB B CMeECH;
K, K,.. K, — 3nasenus Koaddunuenra K (C, b) a1 KaxxAOTO
M3 TONAMB.
3.3. [ToTepH TelAa C XMMUYIECKOH HEeITIOAHOTOM CrOpaHusi TOI-
AMBA OMPEAEASIOTCS IO POpMyAaM:
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AASL TBEPAOTO TOIIAMBA

B = K, (a— 0,02) - Oﬂen.crop %: (34)
AASL MasyTa
9= K, (o — 0,05) - Qﬂerx.crop % (35)

AASL IDUPOAHOTO Ta3a
q3 = KB ’ ‘0' - 0'1) ’ Oﬂen.crop %- (36)

Koadpuuvenr K, npunumaercs pasHbiM 0,11 uaum 0,026 B
33BMCHMOCTH OT TOTO, B KaKMX EAMHMIAX ONPEABARETCH Qo oo
— B KKaA/M3® Mam KAK/ M3,

3HaveHue Oﬂen_Crop OIIpeAEASIETCS 110 (hopMyAe

Q = 30,2 CO + 258 H, + 85,5 CH, xxkar/m3, (37)

Hen.crop

IMpn pacueTax B KAX/M3 uncarenHEIe KO3 GMHIMEHTE B 3TOM
¢opmyre ymuoxkarorcs Ha kKosddunmenr K = 4,187 kA)k/Kxaa.

B ¢opmyae (37) CO, H, u CH, — oOmeMHble COAEp)XaHHsA
IIPOAYKTOB HEIIOAHOT'O CTODaHMsi TOIAMB B MIPOIEHTaX IO OTHO-
LIEHUIO K CyXUM razaM. OIpepeAsiioTcs 3TH BEAWYMHBI C ITOMO-
B0 XpoMarorpadoB MO IPEABAPMTEABHO OTOOPaHHEIM npobaM
ra3a [4]. Apst IpakTHYeCKUX NeAel, KOrAd pe’XuM paboTH KOTAa
BEAETCS IIPM M3OHITKaX BO3AyXa, 06eCrneuYnBalOUMX MHUHHMaAb-
HOe 3HAYEHME G, BIIOAHE AOCTaToYHO B ¢dopmyay (37) moacras-
ASITB AMIb 3HaueHue CO. B aToM cayuae MOKHO 0GOUTHCE GoAee
MPOCTHIMH TadoaHarm3aTopamu tumna "Testo-Term".

3.4. B oTAanume OT APYTHMX NOTEPH AASI ONIPEAEASHMsI IIOTEPh
TemAa ¢ MeXaHWYeCcKOH HEeNOAHOTOH cropaHusi TpeGyercsi 3Ha-
HUEe XapaKTePHCTHK TBEPAOrO TOIIAMBA, MCIOAB3YEMOro B KOHK-
PETHHIX ONBITaX — €ro TEIAOTBOPHOM crnocoGHocTH QP u pabo-
yeil 30AbHOCTH AP. IIpu CoKMraHMM KaMEeHHBIX yTAeH Heolpeae-
AEHHEIX ITOCTAaBIIMKOB MAM MapOK IIOA€3HO 3HATh ¥ BBHIXOA AeTy-
yux V), TAK KaK 3Ta BEAMYMHA MOXKET OTPa3UThCH Ha CTENEHHU
BRITOPaHMSI TOINAMBA — COAEP)XaHHH rOPIOYUX B YHOCE I‘YH H
mnake I'
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PacyeThl IPOBOASATCA 1O (hopMyAaMm:

g, =90 +q;" %i (38)
ryu rum OCI’OPA K o,
9O too-r, "=Too-r.) o TR @9

TAe d,, ¥ @, — AOASl 30ABI TONAMBA, BEIIGAAIOLIEH B XOAOAHYIO
BOPOHKY M YHOCHUMOM ABIMOBEIMH ra3zaMu;

Qeop — TENAOTA CTOPaHUA 1 Kr rOPIOYMX, paBHas

7800 xKan/Kr uan 32660 KAXK/KT.

IloTepu TenAa ¢ YHOCOM M ILIAAKOM LIEAECOOBPA3HO paccyu-
THIBATH OTAEGABHO, OCOOEHHO Np¥ GOABIINX DA3AMYHUAX B F "
I, ,. B nochepHeM caydyae BECEMA aKTYaABHO YTOYHEHHE 3Have-
mm a,,,, IOCKOAEKY peKoMeHpanuH [9] 1o 3roMy Bompocy BeckMa
npubAmKennbl. Ha mpaktuke a,, u I 3aBUCAT OT KPYNHOCTU
NEIAY ¥ CTENIeHH 3arps3HEHHUs] TONKHU LIAAKOBBEIMM OTAOKEHUSIMH.
AAs yTOuHeHus: 3HaUeHust a,,, PEKOMEHAYETCS IPOBECTH CHEIMAABHEIe
UCHBITaHKA [4].

Ilpu CXXHMraHWM TBEPAOTO TOIIAMBA B CMECH C ra3oM MAW Ma-
3yTOM 3HaveHue g;" (%) OnpeAeAsieTCss BEIPOJKEHHEM

q:“ =q, Upy (40)

TAe 4, . — AOAS TBEPAOrO TOMAMBA NO TENAy B o6ILIeM pacxope
TONAMBA.

ITpu OAHOBpPEeMEHHOM CKWraHUM HECKOABKHAX MapOK TBEPAO-
rO TOIIAMB& pacyeTHl 1o opmyae (39) BeAyTcs 1o cpeapHeB3Be-
UIEeHHEIM 3Ha4YeHHsIM QP u AP,

3.5. IToTepu Tenna B OKPY’KaloOIyI0 CPEAY PaCCYMUTHIBAIOTCH
Ha ocHOBe pekoMeHpanmii [9]. [Tpu npoBeAeHMHM ONBITOB Ha Ha-
rpy3Ke A MeHblleH, yeM HOMHHAABHAsA, [IepecyeT NPOU3BOAHUT-
cs no opmyae

HOM

qs =q;™ A— (41)
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3.6. IloTepu Tenaa ¢ PU3NIECKUM TENAOM IIAAKA CYUIECTBEH-
HBI AMIIB TIPH XKUAKOM LIAaKOyAareHuH. OIPEeAeAsIOTCA OHU 0
dopmyae

w _ %, (C9),, AP
qs =T or (42)

rae (C 9),, — SHTaABIUS 30AHL, KAXK/Kr (KKar/Kr). Onpepeasiercs
no [9].

TeMnepaTypa 30ABI IPX TBEPAOM HIAAKOYAAAEHUM NMPUHHMA-
eTcst paBHOM 600°C, npu >XHAKOM — paBHOH TeMmeparype HOp-
M8ABHOIO JKMAKOrO miAakoyparenws £, wam t, + 100°C, xoToO-
pele onpeaeAstioTcs no [9] u [10].

3.7. Ilpu npoBEAGHMM ONBITOB AC ¥ NOCA€ PEMOHTA HeoGxo-
AHMO CTPEMMTBCS K ITOAAEPIKAHHUIO OAMHAKOBOTO MAaKCHMAABHOTO
4YKCAQ IapaMeTpoB (cM. 1. 1.4 Hacrosamux MeTopAYyecKuXx yka3a-
HHM) c TeM, 4TOOBI CBECTH K MUHMMYMY KOAHMYECTBO NONPABOK,
KOTOpEIe TpebyeTcss BBOAUTE.

OTHOCHTEABHO NPOCTO MOXKET OHITH OINpPeAeA€Ha AMINE NO-
[IP&BKa K ¢, Ha TeMIepaTypy XOAOAHOTO BO3AyXa f, , eCAM TemIe-
paTypa Ha BXOAE B BO3AYXOIIOAOTPEBATeAb {,. MOAAEDKUBAETCS
HA NOCTOSHHOM ypoBHE. CAGAATBH 3TO MOJKHO Ha OCHOBe (POPMYARI
(28), ompeaeAMB @, IPH Pa3HBIX 3HaYeHWAX [, .. YYeT BAMAHUA
OTKAOHEHHUsI APYTHX IIapaMeTpoB TpebyeT 3KCnepHMeHTaALHOH
NIPOBEPKH UAM MANIMHHOTO [IOBEPOYHOro pacyeTa KOTAA.

4. ONPEAENEHUE BPEHbIX BbIBPOCOB

4.1. Heo6X0OAMMOCTE ONPEAEGACHHUST KOHIEHTPANUM OKCHAOB
aszorta (NO,), a takxe SO, u CO AUKTYeTCst aKTYaABHOCTBIO PO~
6AeMBI COKPalEHUsI BPEAHEIX BEIGPOCOB SAEKTPOCTAHIIUEH, KOTO-
Po¥i ¢ ropaMHM yaenseTcs Bce Goabuiee BHMManue (11, 12]. B [13]
3TOT Pa3AeA OTCYTCTBYET.

4.2. A aHaAM3a ABIMOBEIX I'a30B Ha COAEP)KAHME BPEAHBIX
BbIOPOCOB IPHUMEHSIOTCS TePEHOCHBIe ra30aHAAU3ATOPEL MHOPEX

00-79
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¢upm. HauGonree pacnpocTpaHeHE! Ha dAeKTpocTaHuuax Poc-
CHM IAEKTPOXHMMHUYECKHEe NPUBOPE! repMaHckoi ¢pupmu “Testo".
®upma BEITyCKaeT IPUGOPH! pa3HOTo Kaacca. C MOMOIIbIO Hau-
6oaee npocroro npubopa “Testo 300M" MOXHO OIlpeAeAUTE CO-
Aep)XaHue B CyXHX ABIMOBRIX rasax O, B % 1 OOBEMHBIX AOAAX
(ppm)* CO u NO, 1 aBTOMaTHYECKH TIEPEBECTH OOBLEMHEIE AOAH
B Mr/um® mpu o = 1,4, C nmomouisio 60Aee CAOKHOTO npubopa
"Testo-350" MOXXHO MOMHMO H3A0XKEHHOTO OIPEAEAHMTH TeMIle-
paTypy M CKOPOCTH r'a3a B MeCTe BBOAA 30HAR, ONPEAEAUTHL pac-
YETHRIM IIyTeM K.ILA. KOTAQ (€CAM 30HA BBEAEGH B Ta30XOA 3a KOT-
AOM), Pa3A@ALHO ONPEAGAMTD C TOMOIIBIO AOIOAHHTEABHOTO GAOKaA
(" Testo-339") copepkauue NO u NO,, a Takxe IpH UCIIOAL30Ba-
HUM 00OrpeBaeMeIX (MUHOM A0 4 M) mAaHroB SO,

4.3. B TonKax KOTAQOB NIPH FOPEHHY TONAMBA B OCHOBHOM (Ha
95— 99%) o6pasyercss MoHOOKcUA a3ora NO, a copepikanue Gonee
TOKCHYHOrO AMOKcHAd NO, coctaBaser 1—5%. B rasoxopax Kot-
A4 ¥ pAanee B aTMocdiepe MPOUCXOAUT YaCTUYHOE HEKOHTPOAUPY-
emoe pooxucrenue NO B NO,. [To3ToMy yCAOBHO IpH IE€pPeBOAe
06beMHOR Aoau (ppm) NO, B CTaHAAPTHOE MaCCOBOe 3HayeHHe
(Mr/uM%) npu o = 1,4 npUMeRsAETCA TePeBOAHON K03dBUIHEHT
2,05 (a He 1,34, xak pna NO). 3tor xe ko3 dUIUeHT NPUHAT U
B npu6opax "Testo" TpH nepeBoAe 3HAYEHMI U3 ppm B Mr/HMS,

4.4. CopeprkaHMe OKCHAOB a30Ta IIPUHSITO OIIPEAEASTh B CY-
XUX rasax, II03TOMy BOASIHBIE Naphl, COAEPIKAHECS] B ABIMOBHIX
ra3ax, AOAKHEI OBITh MAKCHMAABHO CKOHACHCHUPOBAHHl U OTBEAE-
HEL. AASl 3TOTO IOMMMO KOBAGHCATOOTBOAYMKA, KOTOPHIM OCHa-
maloTcs npuboph " Testo", neaecoo6pa3Ho Npyu KOPOTKHUX AUHU-
AX YCTaHaBAMBATH IIepep NpubopoM KoABy Apekcaepa Aast opra-
HM3alMM IIPOGYABKUBAHUSA Ira3a uepes BOAY.

4.5. ITpeacTraBuTersHyIO IPOOY Tasa A onpeaenenus NO,, a
Takxe SO, u CO MOXHO 0TOOPATh AMIIL B CEYEHHH 3@ ABIMOCO-
COM, rae rasul llepeMellaHEl, B CeyeHHaxX Xe, 6oree OAMBKHUX K
TOMNKE, MOXXHO NOAYHHMTHL UCKaXXKEHHBIe PE3YABTATH, CBA3aHHEIE
¢ ort6opoM IIpoG M3 mIAelia TONOYHEIX ra30B, XapaKTEpPH3YIO-
1Ierocs TMOBLIIEHHBIM UAH IIOHWKEHHBIM copepxanueM NO,, SO,

1 ppm = 1/10° o6wema,
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uau CO. B TO Xe BpeMsl Ipy AETAABHOM HM3y4YeHMM IPHYHH I1O-
BBHIIEHHEIX 3HayeHu# NO, moae3Ho 0T6MpaTh NPOOE! U3 HECKOAB-
KUX TOUEK IO IIMPHHE Ta30X0Aa. JTO IIO3BOASIET CBA3ATh 3HAYE-
Hust NO, c opraHu3alnMel TOIOYHOTO PE>XXMMa, HAHTH PeXVMEI,
XapaKTepuayomuecss MeHbIIMM pasbpocom 3Hauenuit NO, u
COOTBETCTBEHHO MEHBIIIMM CPEAHUM 3HayeHHEM.

4.6. Onpeaerenrie NO, A0 ¥ IIOCAe DEMOHT4, TaK XK€ KaK M
OIIPEAEAEHHE APYTHX ITOKa3aTeAed KOTAQ, CAEAYET IIPOBOAUTE IIPH
HOMHHAALHOHM Harpy3ke M B PEXXHMax, PeKOMEHAYEMBIX PEIKMM-
HOM KapTo¥. [Tochrepnsisi, B CBOIO OYepPeAD, AOAKHA OBITH OpHEH-
THPOBaHa Ha MPMMEHEHNE TeXHOAOTMYECKHX METOAOB IIOAABAE-
HHMA OKCHAOB a30Ta — OPraHHU3aIyYIO CTYHNEHYaTOro CXKUTraHwus,
BBOA ra30B PELUPKYASIIIUY B FTOPEAKH MAM B BO3AYXOBOABI ITEPEA
rOpeAKaMH, Pa3HyIO IIOAAYY TOIIAUBA U BO3AyXa B Pa3HhI® SPYCHI
TOPEAOK M Ap.

4.7. IIpoBOASI OIEBITHL IO MAKCUMAABHOMY coKpaujenuio NO,,
YTO YACTO AQCTUTAETCs CHIDKEHHMEM H30GHTKa BO3AYXa B KOHT-
POABHOM CeYeHMH (3a mapoleperpeBaTeAeM), CAepyeT usberats
pocta CO. IlpepersHBle 3HAYEHMSI AASI BHOBb IIPOEKTHPYEMEIX
VA DEKOHCTPYHMPYEMBIX KOTAOB, COTAGCHO [12], COCTaBASIIOT: AMS
rasza u Masyra — 300 Mr/HM3, AASI IILIAEYTOABHHIX KOTAOB C
TBEPABIM M XHAKHMM IIIAGKOYAGAEHHEM — COOTBETCTBEeHHO 400
u 300 mr/mm3,

INepecuer CO u SO, u3 ppm B Mr/HM® IPOU3BOAUTCS YMHO-
JKeHMeM Ha yAeAbHble Macch 1,25 u 2,86.

4.8. AAst HCKAIOUEHHS] OMIMOOK TIPH ONPEAEACHHMM COAepsKa-
HHUA B ABIMOBBIX ra3ax SO, He0GXOAMMO OTOMpPATh rasbl 3a ABIMO-
COCOM M, KpOME TOTrO, NPEAOTBPATUTh KOHACHCAIHIO COAepPIKa-
MUXCSE B ABIMOBBIX Ta3aX BOASHBIX NMApPOB, Tak Xak SO, xopomo
pacTBopsieTcs B BOAe ¢ ofGpasoBanueM H,SO;. Aast atoro mpu
BBEICOKOM TeMIleparype YXOASIIMX ra30B, HCKAIOYAIoIeil KOHAEH-
Calui0 BOASTHOTO I1apa B ra3o3abopHON TpyOKe M LIAaHre, cAe-
AQTB MX MaKCHMMaAbHO KOPOTKMMM. B cBoiO ovepeawr npu BO3-
MO>KHO# ROHAEHCAIMH BAAry CAeAyeT IpUMEHAThL o6orpeBaeMbIe
(po Temmepartyprl 150°C) mAQHTH M IIPHCTABKY AASL OCYILEHHS
ABIMOBHIX Ta30B.
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4.9. OT60p npob 3a ALIMOCOCOM COIPSI’)KEH B TEYEHHE AOCTa-
TOYHO AAUTEABHOTO IEPHOAA C MHHYCOBHIMH TeMIepaTypaMu
OKpYJRaIoLIero Bo3AyXa, a mpubophr "Testo" pacCYMTAHBI AAS
paboTs! B o6AacTu Temmeparyp +4 + +50°C, nosromMy AAst ©3Me-
peHuii 3a ABIMOCOCOM B 3MMHee BpeMs TpebyeTcs yCTAHOBMTb
yTenAeHHbBIe KaOMHKHU.

AAsi KOTAOB, OCHBIIIEHHEIX MOKDBIMM 30AOYAOBHUTEASIMHM, OII-
peaeaenue SO, 3a ARIMOCOCOM IIO3BOASIET yYeCTh JaCTHYHOE I10-
raouenue SO, B ckpyGoepax.

4.10. Apst UCKAIOYEHHS CHCTEMAaTH4eCKUX OIMOOK B onpeae-
aenuu NO, u SO, u cpaBHeHUsI X C 06061leHHHIMH MaTepHana-
MU LIeAeCO0Opa3HO CONOCTaBUTh IKCIIEPMMEHTAAbHEIE AAHHBIE C
pacyeTHLEIMHM 3HavYeHUAMM. [locaepHHMe MOryT OBITH ONpEAEAEHE!
o [13] u [14].

4.11. KauecTBO peMOHTa KOTEABHOM YCTAaHOBKH CPEAM IIPO-
YMX IIOKa3aTerel XapaKTepH3YIOT BHIGPOCH! B arMocgepy TBep-
ABIX yacTul. IIpy HeOGXOAUMOCTH OIIPEAEAEHUs 3TUX BHIOPOCOB
CAEAyeT TTOAb30BaThCs [15] u [16].

5. ONPEAENEHUE YPOBHA TEMMEPATYPb!I MAPA
U AVMANA3O0HA EE PEMYJINPOBAHUA

5.1, Tlpu mpoBepeHMM 3KCIIAYyaTallMOHHBIX MCIBITAHUH CAe-
AYeT BHIABMTbH BO3MOJKHBIH AHANa30H PEryAMpOBaHHs TeMIiepa-
TYPHI Hapa C IIOMOLLIO ITAPOOXAGAHTEASH M IIDH HEAOCTATKE 3TOTO
AHMAIa3oHa ONPeAeAUTh HeOOXOAMMOCTDL BMEIIATEALCTBa B TOIIOY-
HBIM pe)XuM A obecrievyeHus TpeGyeMOro ypoBHSI Ieperpena,
MOCKOABKY YKa3aHHbIe ITapaMeTPHl ONPEAEASIOT TeXHHYecKoe
COCTOSIHME KOTAQ, XapaKTEepPU3YIOT Ka4eCTBO PEMOHTA.

5.2. OneHka ypoBHsi TeMIlepaTyphl ITapa BEAETCsI 110 3Hade-
HHIO YCAOBHOMH TeMmIepaTypHl t!S (TeMiIepaTypll Hapa B CAydae
OTKAIOYEHHUS TIapOOXAAAMTEAEH). DTa TeMIlepaTypa ONpeAeAsieT-
cs1 1o TabAuIIaM BOASHOTO Iapa MCXOAS U3 YCAOBHOM SHTAABITHHM:

IXC: =l + Ay, K, (43)
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TA€ I — OJHTAALIHMS TIEPErpeToro napa, KKaa/Kr;

no

Ai — YMEHBIIEHHE JHTAABIIMH I1apa B IIAPOOXASAUTEAE,

mOXA
KKaA/Kr;

K — xo3gdunuenT, y9uTHIBAIOMIMI YBeAUYEHHE TEIIAOBOC-
TIpUSATHS IIeperpeBaTeAsi BCAACTBHE POCTa TeMIepa-
TYPHOTO Hamopa MPU BKAIOUEHHUH IIaPOOXAAAMTEAS.
3HaueHHe 3TOro Koa@uLMEHTa 3aBHCHUT pasMelle-
HUs! TIAPOOXAGAMTEAS: YeM OAMIKe IIaPOOXA3AMTEAR pac-
IIOAO’XKEH K BBIXOAY M3 IlaponeperpeBareasi, TeM OAH-
Xe K epuHuIe koadduuuenr. Ilpu ycTaHoBKe oBep-
XHOCTHOTO NaPOOXA3AMTEAs Ha HaculmeHHoM mape K
npuHuMaercs pasHeiM 0,75—0,8.

Ilpm MCIOAB30OBaHKMM AAST PETYAMPOBAHHMSA TEMIIEpaTyphl Iapa
MTOBEPXHOCTHOTO ITAPOOXA3AUTEAS, B KOTOPOM HAp OXA&’KAAETCS
3a CYeT IPONyCKa yepe3 HEero YacTH IUTATEABHOM BOAEI,

Ana + 8

“noB o . . nn H op

Al:om = (ln x ln n) ' (44)
Ann

TAe i, ¥ [,  — DHTAABLIIMA NUTATEALHON BOARI M BOARI Ha BXOAE

B 3KOHOMal3ep;
A M A“p — pacxop Ieperperoro napa flenpepmnuoﬁ po-
AYBKH, Ha 3Ha4eHHWe KOTOPOH pacxop HUTATEAb-
HOH BOABI OTAMYAETCH OT PAacXoAa Iiapa.
IIp# MCIIOAB30BAaHUHU BIPLICKUBAIOUIUX I1aPOOXAGAUTEAEH

Aisnp = AB“’P .(iﬂ“ _i")

mOXA
A

TAE ,Amp — Pacxop BOAH Ha BIIPHICK (COOCTBEHHOTO KOHAEHCATa
MAM ITUTATEABHON BOABI);
[, — SHTAABIMS KOHAEHCATA, IIPH OTCYTCTBHH NMEPEOXAAXK-
AEHHSI COOTBETCTBYIOIIAsl SHTAABIIMHU BOABI Ha KpH-
BOM HACHIIEHMA IpH AaBAeHUMM B GapabaHe; mpm
BIPHICKE NHTATEAbHOM BOAH 3aMellaercs i .

' (45)

00-79
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Hpu OTCYTCTBHH U3MEpeHUH pacxoAa BOAEBI HA BIPBICK mocC-
AepHME MOXKET OBITH ONpeAeAeH o POpMyAe
l-l - iﬁl
BOp BOp |
Asnp == i An.n' (46)

Bnp

FAE Iy M i, — SHTAABLIMS ITAPa AO M TIOCAE IIaPOOXAAAMTEAS.

B Tex cAydYasix, KOTA@ Ha KOTAe MMEeeTCs HeCKOABKO BHPBIC-
KOB, 110 hopMyae (46) onpepeAsieTcss paCXoA BOABI Ha IIOCACAHUM
BIPEICK A 10 X0Ay mapa. Ha mpeapIAyniuit BODEICK BMECTO
A, B dopmyre (46) creayer mopcraBute (A — A, ) u coor-
BETCTBYIOUIME 3TOMY BIPHICKY 3HAYEHMS SHTAABIINY ITapa ¥ KOH-
AeHcaTa. AHaAOTMYHO 3amuceiBaercss popMmyaa (46) arsi caydas,
KOTA@ KOAMYECTBO BIIDBICKOB GOABILIe ABYX, T.€. IIOACTABASIETCSH
Ay = Ay = Al ) 1 TA

5.3. Auanas3oH HArpy30K KOTAQ, B IIpeA€AdX KOTOPHIX HO-
MHMHaAbHas TeMIlepaTypa CBe)Xero napa obecrniedyuBaeTcs: yCT-
polcTBaMH, NPeAHa3HAaYeHHBIMH AAST 3TOM Hean 6e3 BMella-
TEALCTBA B PEXKUM paGOTHI TOIIKH, ONPEAEASIETCS 9KCIIepUMeH-
TaabHO. Orpanndenue pas 6apabaHHOTO KOTAA IPH CHH)KEHUH
HArpy3KH YaCTO CBA3aHO C HENAOTHOCTBIO PEryAHpYIOIIeH ap-
MaTyphl, & IPH YBEAUYEHHUH HATPY3KH MOJKET SIBAATHCSH CAEA-
CTBMEM NOHM)XEHHOM TeMIepaTypH ITUTATEABHOM BOABI H3-3a
OTHOCHTEABHO MEHBbIIero pacxopa lapa yepe3 naporneperpe-
BaTeAb NPU HeU3IMEHHOM DAaCXOAE TONAMBA., AASl yyeTa BAHMS-
HUS TEMIIEPATYPhi IHTATEeABHOH BOARI CA€AYET BOCIIOAL30BAThCSA
rpapuKOM, aHAaAOTMYHHIM HM306pa’keHHOMY Ha puC. 3, a AAA
nepecyeTa Harpy3ky Ha HOMHHAABHYIO TeMIepaTypy HATaTeAb-
HOM BOABI — Ha puc. 4.

5.4. Ilpu IpoBeACHHH CPAaBHUTEABHBIX HCHBITAHMH KOTA&
AO M NOCAE PEMOHTA TaK JXe 3KCNIePUMEHTAAbHO AOAXKEH OBITE
OIIpEASAeH AHAIIa30H HATPY30K, IPH KOTOPOM BHIAEDKHUBAET-
Ccs1 HOMHHaAbHas TeMiieparypa napa mpomneperpesa. [ipu
3TOM HMeeTCs B BHUAY HMCIOAB30BaHHe NIPOEKTHEHIX CPEeACTB
PETYAMPOBAHHUS 3TOW TeMIePaType — NaponapoBOTO TEMAO-
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Puc. 3. Mpumep onpeaenelns HeoGX0AMMOro IONOAHWTENbHOTO
NOHVIKEHNA TEMREepaTyphl NEPErpeToro napa B NapooXnapMTensx
NIpM NORMXEHUM TEMNEPATYPS NUTATENLHON BOAD ¥ COXPAHEHIN

HEM3MEeHHOro pacxoaa napa
MpwrwMeyaHye I'padux NOCTPOEH UCXORS U3 TOFD, YTO NpU

Puc. 4. Npnmep onpepenenus Harpysxu KOTha,
NPUBEACHHON K HOMWHANLHOW TeMneparype
nuTarensHoil soam 230°C
{npm 4, ,=170°Cn A,=6007/4 O, = 660 1/4)

NOHIKEHWIA TEMTIEPATYDH ATATENBHOK BOAW, Hanpvmep ¢ 230 no 1 p v e wan ue. Mpaduk NocTPOeH NPK CReAYIONIMX YCIIOBHRX:
150°C, 1 HenaMeHHbIX Naponpou3BOAMTENLHOCTY KOTNA U pacxoae _ ooy 2 o - :
TOTUIMBA SHTALAWS 112013 B NEPONEPErPEBATE/NE YBEMUHHBAETCR (Tph §,6=SA6/545C; £, = 140 /oM, D = 28 WM
Py = 100xrT/oM?) 8 1,15 paza (co 165 ao 190 xian/kr), a Tewine- Dl =T o= 30C A, /I, =08

patypa napa ¢ 510 go 550°C

€€
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00MEHHHKA, Ta30BOM PEeUUPKYAALUHM, Gaiinaca ra3oB IOMUMO
npoMnaponeperpesareast (Korasl TI1-108, TI1-208 ¢ pacuen-
A€HHBIM XBOCTOM), BOpEICKAd. OIleHKY CAeAyeT BeCcTH IIpH
BKAIOYEHHEIX TOAOTPEBATEASX BHICOKOTO AGBAGHMsA (IIPOEKT-
HOM TeMmiepaType IUTAaTEeABHOH BOABI) M C YYETOM TeMIlepa-
TYyphl Iapa Ha BXOAE B IPOMIIapoleperpeBaTeAb, a AAS ABYX-
KODPIYCHEIX KOTAOB — IIpH OAMHAKOBOM 3arpyske o6oux Kop-
OyCOB.
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