WLF

OOwmume ykaszaHuA

no npeaBapuTeribHOMY
NPOEKTUPOBAHUIO
CUCTEM OTOMNJIeHNNA




WLF

CopepxaHue

[0 2 T=Y o3-S CtpaHuua
MomelleHnsa anst yCTAHOBKN CUCTEM OTOMIMEHUS, KOTEMBHBIE .......ceevevveeenieeennne 3-4
KOTEITBHDBIE .. .utiiiieeiiieet ettt e ettt e e e et e e e e e et eeeeeesnntaeeeeeeessseeeeeeannees 5-8
JIBIMOBBIE TPYODBI ....ceiitiie itttk ettt ettt e aib et e e bt e e st e e sene e e s beeeeanbeeenas 9-12
OpWEHTMPOBOYHEIN pacyeT NoNepevyHoOro CeYeHUs ObIMOBBIX TPYO ................... 13-14
XapaKTEPUCTUKN OTOMUTESNTBHOTO KOTITA 1oeeeeeeeeeeieeeeiiiniiinrereeeeeeeeeeeeeeaeaeeeeeeeaeanannes 15
YKkazaHUs O51s1 BbIOOPA MAPAMETPOB ......eeeeeeeiuiiieeeeiiiiereeeeeitreeeeeeeisnreeeeeessseeeens 16-18
YCTPONCTBO 3aLUMTbI HA CryYal HEAOCTATOYHOIO KONMYECTBA BOADI ................. 19-20
PaCLUMPUTEITBHBIE COCYIBI ...ceiuutiieiiieeiiieeesiteeesteee et ee e et e e sne e e e ssbeeesateeesneeeennbeeennee 21
BopgonoporpeBatenb: ONPEAENEHNE, PACHET .....ccciuieerieeeriieeaieeesieeeaseneeeaeeeennees 22
dopMynsp Ana pacyeTa NOKA3ATENS PACKOLA «eeeeeuurrerreeaaurereaaeaaneeeeaeaaaneeeeaaeaanees 23
MNokasaTtens pacxoda N, nokasartenb MOWHOCTU N ..o, 24
BepTuKanbHbIe BOMMEPbl SE-T .......cooiiiiiiiii e 25
MHOIOCEKUMOHHBIE BOMIEPDBI MS .....oiiiiiiiiiiiee e 26-27
M3mepeHns Ha TOMOYHbIX YCTaHOBKax, paboTatoLwmx Ha HedhTENPOAYKTax v rase ..... 28-33

Perynatop Tarn / kKombGuHMpoBaHHOE YCTPOMCTBO ANnga AobaBoyHoro Bo3gyxa... 34-36

[MPUMEPBLI CUCTEM OTOMIIEHMS ....uvviiiiiiieeeiieeeeeeieeaeaeeeeeeeaeaeaasassnnnnssssseseenereeeeeees 37-41



WLF

NomeleHns ANA yCTaHOBKU CUCTEM
OTONJIeHUSA, KOoTelnbHble

1. BBepgeHue

2. NomelueHuns, roe ycTaHaBnuBaeTcA
oTonutenbHoe OGOpyAOBaHVIe

2.1. CHaGxeHne NnoMeLLeHU M,
npepgHa3Ha4YeHHbIX AN YCTaHOBKU
OTONUTENLHOro 060pPyA0BaHMS,
BO34YyXOM Ans noanepXaHus
npouecca ropeHus

2.2. YCTPOMCTBO KOHTPOISl OTXOAALLMX
rasoB AN ra3oBbIX TOMOK

Hwxe npvBOAATCS HOPMbI U NpaBuna, NPeAyCMOTPEHHbIE A4S NOMELLEHUN, NpegHasHaYeHHbIX
ONS yCTaHOBKM OTONUTEnNbHOro obopyaoBaHus, oblias HOMVHanbHasi TennoBasi MOLHOCTb
KOTOpOro Haxogutcs B AvanasoHe Ao 50 kBT, a Takke Ans KOTeNbHbIX, TENnoBas MOLLHOCTb
KoTopbiXx npeBblwaeT 50 kBT. TpeboBaHNa K UCNOMHEHUIO KOTENbHbLIX NPUBEAEHbl B
PacnopsikeHnn o TonovyHom obopyaoBaHuu, a Takke B TRGI (TexHnyeckne npaBuna MoHTaxa
rasoBoro obopyaoBaHus).

MomeweHnsn, rae ycTaHaBnuBaeTcs oOTonuTenbHoe o6GopyaoBaHue, ob6uwas
HOMMHarnbHas Tennosasi MOWHOCTL KoToporo meHee 50 kBT

MomeLlleHuns, B KOTOPbIX MCMNOJb3yeTcs TOMOYHoe obopyaoBaHWe o6Lien HOMUHANbHOM
MOLLHOCTb0 MeHee 50 KBT 1 koTopble OAHOBPEMEHHO CRyXXaT AN XKUIbIX UMM aHanorMyHbIX
uenen, HasblBalOTCA NMOMELLEHUSMU, NpefHa3HaYeHHbIMU AN YCTaHOBKM OTOMUTENBHOMO
obopynoBaHus.

Mpy obopynoBaHnM Taknx NomeLleHnin Heobxoaumo Takke cobniogatb TpeboBaHMS noxapHom
besonacHocTn 1 obecrneumBaTtb MX Haanexallylo aKcnayaTauuio.

Heobxoaumoe konuuecTBoO Bo3adyxa ANA NoadepXaHusi npouecca ropeHns obecneunBaeTcs,
ecnv B NMoMeLleHre, rae ycTaHaBnMBaeTcs oTonuTenbHoe obopyaoBaHMe, 3a yac noctynaet
1,6 M® Bo3fyxa Ha kaxabli KBT obLlielt HoOMUHaNbHON TEMNMOBOW MOLLHOCTU OTOMUTENBHOrO
o6opyaoBaHns Mpy NOHWXEHUN AaBreHns He bonee vyem Ha 0,04 mbap (4 Ma) no cpaBHeHWIO C
HapYXHbIM AaBreHneM.

CHaGXxeHne noMeleHunil, NpeaHasHAYeHHbLIX AN YCTaHOBKM OTOMUTENbHOro
o6opyaoBaHus, BO3AYXOM AN NoAAepXKaHUs Npouecca ropeHusi Yepes HapyXHble
WBbl NOMeLWeHUst

MomeleHe, roe yctaHaBnMBaeTCs oTonuTensHoe obopynoBaHue, OMKHO UMETb MO KpanHewn
Mepe OfHYy ABepb, BEAYLLYI Ha ynuuy, UNU O4HO OTKpbiBatkoLleecsi okHo. KybaTypa Takoro
NoMeLLIEHUS oMKHa COCTaBNATb He MeHee 4 M® Ha Kax bl KBT 06LLelil HOMUHaNbHOW TENNoBOW
MOLLHOCTM OTONUTENbHOrO 06OpYAOBaHUS.

CHabGxeHune nomelleHMil, NpeAHa3HaYeHHbIX ANSA YCTAaHOBKM OTOMUTENbHOro
ob6opyanoBaHus, BO3AYXOM ANA noaAdepXaHUA npouecca ropeHusl Yepes oTBEpPCTUSA,
BeAyliMe Hapyxy

Heobxoanmoe konuyecTBo BO3Ayxa AN NOAAepXKaHWs npolecca ropeHns obecnedvsaeTcs,
ecnn B NoMeLLeHnn rae ycTaHaBnuBaeTcs oTonutenbHoe obopyaoBaHue, MMeeTcs 0AHO
OTBEPCTUE HapyXy C MOMepeYHbIM cevyeHneM He meHee 150 cm® unu ABa Takux OTBEPCTUS C
rornepeyYHbIM ceYeHnem He MeHee 75 cm® kaxpgoe.

CHabXeHue nomelweHUn, nNpegHa3Ha4YeHHbIX ANA YCTAaHOBKU OTOMUTENbLHOrO
o6opyaoBaHus, BO3QyXOM AN NoaaepXaHus npouecca ropeHus Yyepes Bo3gyXoBoOAbl,
BbIXoAsilME HapyXy

Ecnu Bo3gyx ons nogaepaHusi npolecca ropeHunsl B NoMelleHne, npegHasHavyeHHoe Ansi
YCTaHOBKU OTONUTENbHOro 06opyaoBaHuMs, nogaeTcs no BO3dyxoBogam, To KybaTypa Takoro
NoMeLLLeHNs JoMKHa COCTaBMNATb He MeHee 1 M3 Ha Kaxkabli KBT 06LLeit HOMUHANBHOW TENnoBow
MOLLHOCTU OTonuTerNbHOro 06opyaoBaHus. onepeyHoe ceyeHve BO34yxoBoAa MOKa3aHO Ha
anarpammax 1 1 2. MNMpu M3aMeHeHUN HanpaBneHns KaXabli pa3 HYy)KHO y4uTbiBaTb Cregyolime
NPUNYCKK:

koneHo 90 °: npunyck 3,0 m
KoneHo 45 °: npunyck 1,5 m

PaboTalouwume B 3aBUCMMOCTM OT TemnepaTypbl BO3Ayxa B MOMELLEHUN ra3oBble TOMKK C
YCTPOWCTBOM 3aLLMTbl NMOTOKA HOMUHANBLHOW TEMMOBOW MOLLHOCTLIO Gonee 7 kBT gonyckaetcs
yCTaHaBMMBaTb B XWUMMLWAX M aHaNOrM4YyHbIX MOMELLEHUAX TOMBKO B TOM Cllydae, eCcnin OHU
obopynoBaHbl YCTPOMCTBOM KOHTPOMS OTXOASLMX ra3oB (370 TpeboBaHMe OeNACTBYET C
1.1.1989 r).

lMpumeyvaHue:

lposepka Gelicmeusi u cepmucghbukayusi ycmpolicmea KOHMPOsis omxo0siujux 2a308 O0/mKHa
npogodumscsi eMecme ¢ omonumesibHbIM KomsoM. [Toamomy Ha omonumesibHble KOMmJibi
dornyckaemcsi ycmaHasnueamb MOJIbKO me ycmpolicmea KOHMpPOsi omxo0suux 2a3oe,
Komopble pekomeHO08aHb! U32omosumersieM 0mornumesnbHo20 Komia unu rpednazarmecsi um
8 cocmase npuHadnexHocmel K omonumMesnbLHOMY Komily.
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NomelweHns oNA yCTaHOBKU CUCTEM
OoTONJIeHUA, KoTelNnbHble

Onarpamma 1

Ounarpamma 2

3. KotenbHble
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OKBMBaneHTHble KBagpaTHble nornepevHble ceyeHuss TpybonpoBogoB A B 3aBUCMMOCTU OT UX
anvHbl L ana npsmelx TpybonpoBofoBs, nopatolwmx BO3AyX AMs npouecca ropeHus u
NPUCOEUHSIEMBIX K OTBEPCTUIO HApyXy CO CBOGOAHbLIM MonepeyHbiM cedeHnem 150 cm?.
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OKBMBAnNeHTHbIE KBagpaTHblE MOMEpeYHble ceYeHust TpyGonpoBogoB A B 3aBUCUMOCTM OT WX
anuvHbl L ans npsimbix Tpy6onpoBoAoB, nogalwowWwmnx BO3AyX ANs Npouecca ropeHus u
NPUCOEAMHSIEMbIX K OTBEPCTUIO HapYXy CO CBOGOAHLIM NMOMEPEYHbIM CeYeHneM 75 cm2.

TpeGoBaHMA K UCNONMHEHUIO KOTeNbHbIX, O6Was TennoBas MOLWMHOCTbL KOTOPbIX
npeBbiwaeT 50 kBT

TpeboBaHWs K MCMONMHEHUIO KOTerbHbIX, 0bLias TennoBasi MOLHOCTb KOTOPbIX MpeBbiwaeT 50
kBT, npuBeaeHbl B PacnopsikeHnn o TonodyHoMm obopynoaHun TRGI (TexHuveckue npasuna
MOHTaXa ra3oBoro obopyaoBaHus):

- TOMKWM ONA UeHTparibHbIX CUCTEM OTOoNnJ1ieHuda, nogorpesa BoAbl UK BblpaGOTKI/I Tenna ana
NpPOn3BOACTBEHHbIX UINN X035MCTBEHHbIX HYXAO, nmerune 06Ll.ly}0 TEeNnnoByw MOLWHOCTb
6onee 50 kBT, AonycKkaeTcAa ycTaHaBiMBaTb TOJIbKO B TaKUX KOTEJ1bHbIX, KOTOPbIEe He
NCNONb3YTCA HU ANA KaKUX UHbIX uenen, KpOMe KaK A4 XpaHeHUa pa3pelleHHOoro konnyecrtea
Tonnuea.

lMpumeyaHue:

U3 npusedeHHoU yumamsl criedyem, Ymo rnpu UCMoIb308aHUU OMOnUmMesibHo20 0bopydosaHusi
MouwjHocmbro MeHee 50 kBm komesbHbix He mpebyemcs. Ecniu komesibHasi meM He MeHee
coopyxxaemcsi, mo oHa 0bopydyemcsi o yCMOMPEHUI 3acmpoliujuka.

Kpome moeo, uz amotli yumamsi criedyem, 4Ymo npu UcrnofbL308aHUU 0OMonumesibHo20
obopydosaHusi MowHoCcmMbI0 MeHee 50 KBm romeuwjeHue KomesbHOU Moxem
ucronb308ambcsi makxe Onsi UHbIX yenel, HarnpuMep, Kak Xumioe unu aHamo2u4yHoe
rnomeujeHue.
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KoTtenbHble

CHabeHue Bo3gyxoM Ans
noanepxaHus npouecca ropeHus

[abapuTHasi BbiCOTa KOTEMbHbLIX , BKMOYash pa3pelleHHble BCroMoraTeribHbie NOMELEHUs 1
nyTW 3BakyauuW, OOMKHA COCTaBnATb He MeHee 2,0 M.

- I'Ipvl Mncnonb3oBaHUKM NoflyaBTOMaTU4YeCKMUX UMM NOJNTHOCTbO aBTOMAaTUYECKUX TOMOYHbIX
YCTaHOBOK BHe KOTENbHOW Ha Nerko AOCTYNHOM U XOpoLwo 3alunueHHoOM MecTe OOJIKeH
ObITb npeaoycMoTpeH 3]'IeKTpVIL|eCKVIl7I BblKNlo4aTeslb AnNa OTKNK4YeHUA HacocCa XuUAOKoro
TonnuBa U nNpuBoda roperok.

lpumeyaHue:
To xe camoe delicmsumernbHO U Os1s1 2a308bIX OMONUMesIbHbIX Komioe!

- Pasmepbl KOTENbHOW AOMKHbI OblITb TakMMu, 4TOGbLI Gbina obecnevyeHa BO3MOXHOCTb
Haanexallero ynpasefieHusi TOMoYHbIM 060pYyAOBaHMEM, Er0 TEXHUYECKoe obcnyxuBaHue u
YMUCTKa CO BCEX CTOPOH.

[Bepu KOTenbHbIX JOMKHbLI pacnaxmBaTbCsl HapyXxy. Te ABEPU, KOTOPbIE He BedyT Ha ynuuy,
[OOKHBI BECTU Ha MyTW 3BaKyaUWW U JOMKHbI GblTb KAk MUMHUMYM OrHe3afepXuBatoLmm
M camo3aKpblBalLWMMUCS.

- B koTenbHbIX JOMKHO ObITb MO KpaWHEW Mepe OHO OKHO, BbIXOAsLLEE HEMOCPEACTBEHHO Ha
ynuuy. B koTenbHbIX, roe ucnonb3yetcs TonovyHoe obopynoBaHue o6Lielt HOMUHAMNbHOW
TennoBon MowHocTbio Gonee 350 kBT, 4OMKHO GbITb NPpeayCcCMOTPEHO ABa BbIXOAa,
pacnonoXeHHbIX MO BO3MOXHOCTU HanpoTue Apyr gpyra. OauMH U3 HUX JOJKEH BECTU
HenocpeAcTBEHHO Ha ynuuy. BmecTo Takoro Bbixoga MOXHO MpegycMoTpeTb na3 yepes
OkHO. B aToMm cnyyae npu HeobGxoauMmMocTu criegyeT NpefycMOTpeTb XOO0Bble CKOObI.

CToku, ycTpamBaeMble B MOy B KOTESIbHbIX C TOMKAMU Ha >XUAKOM TOMSMBE, AOMKHbI ObiTb
o6opyaoBaHbl YCTPOWCTBaMM, 3afepKUBaoWMMn MasyT. BbicoTa ABepHOro nopora AomkHa
OblTb He MeHee 3 cM.

- B koTenbHbIX gomkHa ObITb npeaoycMmoTpeHa noCTtoAHHO ,D.eIZCTBy}OLLlaﬂ BEHTUNAUNA.
BeHTUNSALMOHHbIE pr6b|, WwaxTbl U KaHanbl 1 UX OTBEPCTUA OOJIKHbI ObITb 4OCTATOYHO
oonbwmMun. ﬂpm onpegeneHun nx pasmMmepoB HY>XHO Yy4YUTbIBATb 06LL|yPO HOMUWHanbHYHO
TennoByw MOLLUHOCTb OﬁOpyﬂOBaHI/IFl n Tun yCTaHaBJ‘II/IBaeMOVI TONKW.

CHabxxeHue BO3AyXOM ANsi NogAep}XXaHusi npouecca ropeHust Ansi KoTenbHbIX, obwas
Tennosasi MOWHOCTb KOTOPbIX NpeBbiwaeT 50 kBT

Ona nogaun Bo3dyxa, B KOTENbHON AOMKHO ObiTb NPeAyCMOTPEHO MO KpaWHel Mepe OAHO
YCTPOWCTBO, Yepe3 KOTOpOoe MPOU3BOAUTCS BCachbiBaHWE BO3adyxa C ynuubl. YCTPOWUCTBO Ans
nodayun Bosgyxa AOMKHO AelcTBOBaTb TakuM 06pasoM, YTOObl B KOTEMBLHOW, FAe YCTaHOBMNEHO
paGoTatolwee B 3aBUCMMOCTU OT TemnepaTypbl BO3ayXxa B MOMELLEHUMU TOMOYHOE
obopynoBaHue obLenn HoMUHanNbHOW TennoBow MolwHocTbio Ao 1000 kBT, gaBneHue He
cHuxanocb 6ornee yem Ha 0,04 mbap (4 Ma).

CHabxeHue BO3AYXOM ANs NoAAepXaHUs Npouecca ropeHusi Yepes oTBepPCTUS,
BeAylwmMe HeMnocpeaCTBEHHO HapyXy

Heobxoanmoe cBob6oAHOE nonepeyHoe ceyeHre OTBEPCTUst Ansl TOMOYHOro obopyaoBaHus
obLuer HoMMHanbHOWM TennoBow MolwHocTbio Ao 1000 kBT MOXHO paccuuTaTtbh Mo
ypaBHeHuto (1):

A = F-a-[25-00 Q, +70)] [1
A: cBobofHOe nonepeyvyHoe ceyeHne OTBEpPCTUS B CM
F: 3aBUCALLMIA OT POPMbI OTBEPCTUSA KOIPDULIMEHT MOXET COCTaBNSATh!

1,0  ana npsamoyronbHbIX OTBEPCTUiA, ecrniv Gonee ANMHHAs CTOPOHa He
6onee yem B 1,5 pasa gnvHHee Gonee KOPOTKOW CTOPOHbI

1,0 ans kpyrnbix oTBEpCTMiA

1,1 Ana npsMoyronbHbIX OTBEPCTMiA, ecnin Gonee AnNVMHHAs CTOpOHa He
6oree yem B 5 pa3 anvHHee Gonee KOPOTKOW CTOPOHbI
1,25 pna npsaMoyronbHbIX OTBEPCTU, ecriv Goree ASIMHHas CTOpoHa He
6onee yem B 10 pa3 aAnvHHee Bonee KOPOTKON CTOPOHbI
a: KO3 PULMEHT 3apeLleyeHHOCTN OTBEPCTUS:
1,0  ana HesapelleyeHHOro OTBEPCTUS
1,2 ana 3apelieyeHHOro oTBEpCTUs

0Q

o6Las HoMUHanbHas Tennoeas MOLWHOCTb B KBT
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KoTtenbHble

Mpumep:

CHabxeHue Bo3gyxom ans
noanepXxaHus npouecca
ropeHus

Ounarpamma 3

4. Paamepbl nomMelleHun gns
KOTenbHbIX

[ns oTonuTenbHOM cMCTEMbI OOLLE HOMUHAMBLHOW TENMoBou MoLLHOCTb0 150 KBT TpebyeTtcs
paccuntatb cBob6OOHOE MonepeyvyHoe CeyeHve OTBEepCTUi Ans cHabXeHusd Bo3dyxom And
NnoAAepXaHus npouecca ropeHnsi, BeayLwmx U3 nomMeLLeHNs HenocpeaCTBEHHO HapyXy.
OTBepcTMe AnA NOCTYNfeHUs BO3dyxa - KPYrnon hopMbl, UMEET peLueTKy.

BbluncneHue:

A = F-a-[25-00 Q,+70)]

A = 1,0-1,2-[2,5-0150+ 70)]

A = 660 cw?

d = 4-A = 4-660 = 28,99 cm
VA A = Jase0

d = 29cm = 290 mm

B cnyyae npsiMoyronbHbIX OTBEPCTUIA ANsi NOCTynaroLiero Bo3ayxa 6onee KopoTkasi CTOPOHa
[OoIKHa cocTaBnAaTb He MeHee 10 cm. B pelueTkax 1 NpoyMx aHamnorMyHbIx NpUcnocobneHnsx
OOIMKHBbI UMETbCS CKBO3Hble oTBepcTus pasmepoM He MeHee 10 x 10 cm. OTBepcTue ans
nocTynatLLero Bo3gyxa no BO3MOXHOCTU AOSHKHO HaxoOWTbCA HaNpOTUMB OTBEPCTUS B LUAXTE
ANs yaaneHus otxoaswmx rasos. OTBepcTMe AN nocTynaloLwero Bo3gyxa AonyckaeTcs
Aenatb 3aKpblBalOLMMCSt TOMbKO B TOM Cryyae, ecnv 3alMTHbIM YCTPOWCTBOM obecneveHo
TO, YTO ropesku Tonku, paboTaloLwein B 3aBUCUMOCTH OT TemnepaTypbl BO3[lyXa B NMOMELLEHNN,
MOryT BKIKOYATbCS, TONbKO KOraa Kpbllika OTKpbITa B AOCTATOYHON CTEneHu.

CHabxeHne BO3AyXOM ANA NoAaAepKaHUsA NpoLecca ropeHus - LaxTa Ha Hapy>XHOW CTeHe
Ecnv Bo3gyx Ana nofaepkaHusi Mpouecca ropeHnst NocTynaeT U3 LWaxThl, PAcrofIoKEeHHOW Ha
Hapy>XHON CTeHe 3[aHusi, TO ee MNonepeyvyHoe cevyeHne AOJMKHO OblTb No kpaiiHe mepe B 1,5
pasa Gonblle NonepeYyHOro CeYeHUsi OTBEPCTUS AN MpUToYHOro Bo3gyxa. OCHOBaHMWE LUAXThb
OOIMKHO HaxoauTbCs He MeHee YeM Ha 30 CM HWXKe HWXKHEro Kpasi OTBEpPCTUSA AN NPUTOYHOTO
Bo3gyxa. Heobxogumo obecneuntb BO3MOXHOCTb GECnpensiTCTBEHHON OYUCTKM LIAXThI.

CHabeHne BO34yXOM AN NoAAepXaHUA npouecca ropeHus Yyepes BO3AYyXOBOAbI,
BbIXOAsLMUE HAPYXY

Ecrnv Bo3gyx Ans nogaepxaHvs NpoLecca ropeHyst NocTynaeT B NOMELLEHME Yepes3 BO3AyXOBOAbI,
TO Ansi pacyeTa nornepeyHoro ceveHnst Bo3dyxoBoda cregyeT NpUMeHsiTb Auarpammy 3.
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O6Las HoMUHanNbHas TENNOBas MOLLHOCTb (KBT)

Pa3mMepbl nomelLeHnii Ans KOTEMbHbIX HOMUHANLHOW MoLLHOCTb0 6onee 50 kBT.
OpUEeHTMPOBOYHbIE pa3Mepbl MOMELLEHUN AN KOTenbHbIX NpuBedeHbl B guarpamme 4. MNMpu
3TOM pas3mepbl NOMELLEHUA ANS KOTEemMbHbIX 3aBUCSAT OT HOMUHANbLHON MOLLHOCTM KOTna,
KOTOpas ycTaHaBnuBaeTCcsl B OnpefeneHHoM AuanasoHe.

Owvarpamma 4
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KoTtenbHble

5. O6bopynoBaHue KOTernbHbIX

OTBepcTue ans
OTXOAsILLero Bo3ayxa —

Hapy»Hoe okHO

OBepun

Peuwetka ————— I::

[biMoBas Tpyba

B LWaxTa Ans oTxoAsiero Bosayxa
(anbTepHaTuBa)

OcBelLeHne

OTONUTENBHBIN KOTEN

OTtBepcTue ans H =
nocTynaioLlero Bo3ayxa T . |
dyHaameHT
6. XpaHeHue Tonnmea
. BbicTpo3akpbiBatoLLmMAcs
3anonHsioLLmit I~ KpaH
Tpy6onposog A |
BbiTspkka MHamMKaTop ypoBHS
- 1 — 3anonHeHust
'}s BcacbiBatowmin
Tpybonposoz
Aarunk rpar4Horo £l / 3anopHbIvi BEHTUMb
3HaueHns! ! ounerp ans
XKUAKOTro TonnmBa
[ »
O6paTHbIN knanaH
Pesepsyap ans -
Tonnuea Eg | lopenka ansi
XKUAKOTO TOMnMBa
BcacbiBatoLumi \C M ﬁl = Lilbrenner
KnanaH T 1 T 1 | L_==TT, L

Yka3aHue: lomeweHus ansa XpaHeHuna Tonnuea cnenyet 06opy,u,0|3aTb B COOTBETCTBUN C MECTHbIMU CTPOUTENbHBIMW NpaBunamMmu.
an/IBe,D,eHHaﬂ HUNXe Taﬁnwua COAEpPXUT TONbKO BCnomMoraTtesibHble OPUEHTUPOBOYHbIE OaHHbIE.

Pa3peweHue opra-
HOB CTPOMUTENIbHOro
Hap3opa

Ob6s3aTenbHo TpebyeTcs pa3pelleHue opraHoB Hazsopa
MoBTOpPHbIE MPOBEPKM MPU pasMeLLeHUM 06bekTa B BOOOOXPaHHOW 30He

MomeweHune
XpaHunuuwa

CneuuarnbHoe nomelleHve TpebyeTcs TONbKo Npu XpaHeHun Tonnmea B o6beme ot 5000 n go makc. 100000 n,
npu 3TOM JaHHOe MoMeLLieHNe He JoMycKkaeTCs Ucnonb3oBaTh AN kakux-nmbo apyrvx uenen. MNpegycmaTtpusaTb
3aLMTYy NOMELLEHUst OT 3amep3aHusl.

Pa3mep nomelueHusn

Obbem xpaHsweroca Tonnuea 10000 n HE MeHee 16 m

20000 n He meHee 23 M?
30000 n He meHee 33 m?
40000 n He meHee 43 m?

BbicoTa nomeweHusa

He meHee 2,10 m. Ecnn pe3epByapbl C TONMBOM pPacnofioXeHbl B HECKONbKO psigoB, TO pacCTosiHue OT
BEPXHEr0 Kpasi pe3epByapa [0 NOTOoMKa OOMKHO CocTaBnsiTb He MeHee 600 Mm (4ToGbI cBepxy Gbin npoxon).
Mpn OOHOPSIAHOM PAacMONOXeHUV pe3epByapoB crieunanbHbIX TpeGoBaHW He NpeaycMOTPEHO.

MuHumMmanbHble
paccTosiHus

Mexagy pesepByapamu 1 CTEHaMU CO CTOPOHbI AOCTYyNa K pe3epByapam U CMEXHbIX CTOPOH - He MeHee 400 mm.
Mexay kpaem nasa u noTonkoMm - He MeHee 600 MMm.

Mexny pesepByapamu B Gatapee pe3epByapoB - He MeHee 40 mMMm.

CTeHbl U NOTONKKU

MoTonku pomkHbl GbITh OrHE3aAepXMBaOLWMMK, a Npu xpaHeHun cebiwe 8000 n Tonnmea - OrHECTOMKUMM.
CTeHbl JOIMKHbI OblTb OrHECTONKUMM.

Monbl Monbl He OOMKHbI NPOoMycKaTb TOMMMBO W AOMKHbI ObITb OFHECTOMKUMUW. YNaenuBaroLllasi kamepa AormkHa
BMellaTb Kak MUHUMYM BECb OOBEM XPaHSLLErocsi TOMnMBa U UMETb 3aLUUTHYIO OKPacKy, YCTOMYMBYIO K
BO34ENCTBUIO Macna.

OkHa MomelleHne AOMmkHO BbITb NPOBETPUBAEMBIM.

OBepu u BbixoAabl

[Bepu JOMmxHbI ObITb FepPMETUYHBIMM, CaMO3aKPbIBAOLWMMUACS U KaK MUHUMYM OTrHE3aAePXKUBAOLLIMMU.
MpenycmoTpeTb TabnuyKy: XpaHunuLie TonamBea.

OcBeleHne MomeLlleHMe Ans XpaHEHWUst TOMMMBA AOMKHO MMETL 3NEKTPUYECKOE OCBETUTENBHOE 06opyaOBaHme, NPUrogHoe
ONS MCNOMNb30BaHUS BO BMaXHbIX NOMELLEHUSIX, knacc 3awmtbl - IP4(X).

OrHetywuTtenu Knacc noxapHou 3awuTtbl - A, B n C, eMKOCTb - He MeHee 6 Kr, OTHETYLUIUTENN OOMKHbI HAaXOAUTbCS BHE
NOMELLEHUsSI ANS XpaHEHUs TOMnuBea.

Mpouee CTeneHb 3anonHeHusi pesepsByapoB - He bonee 95 %.

lMocne 3aBepLueHUsi MOHTaxa

BCIO CUCTemy cHabXeHns TONNMBOM, BKIoYasi Bce ee KOHCTPYKTUBHbIE 3NIEMEHTbl U NPpUCoeaUHAEMblE TOPEnKn

Aanga >XXuakoro tTonnuea, HeOGXO,ClVIMO npoBepuUTbL NpU MakCMMarbHOM pa60qu OaBneHnn U MakcnumanbHOM pacxode XWOKoro tonnuea.

I'IepBOHaqaanbM NyCK CUCTEMDI CHabXXeHUsi ToNMBOM B aKcnnyaTtaunio OO0JMHKeH BbINONHATLCA ee U3rotoBmtenem unm HasHa4eHHbIM UM

cneuynanncTom.
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KoTtenbHble

7. YKa3zaHUsl N0 MOHTaxy

oGopynoaaHMﬂAnﬂra3006pa3Horo

Tonnuea

Mpumepbl pa3MeleHUs aBapUNHbIX
BbIKIlouaTenen U ra3oBoro 3amnopHoro

yCcTpouCcTBa Ans KOTenbHOW
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ABapuiiHbI
BbIKIOYaTenb

CXWXeHHbIN ras

lMpu MoHTaxe M nycke B 3KCMryaTauuio ra3onpoBoAoOB crieayeT cobniogaTe TexHuyeckune
npasuna u TpeboBaHns HemeuKOro cotwsa Mo MOHTaxXy rasoBoro v rmapaBrnM4yecKkoro
ob6opynosaHus (DVGW), a Takke TexHuyeckve npasuna ans cxwxeHHoro rasa (TRF).

CornacHo TpeboBaHusm pabouvero gokymeHta DVGW G260, kak npaBuno, gonyckaertcs
MCMNoNb30BaTh TOMBbKO ra3 U3 KOMMYHasbHbIX M MarucTpasbHbiX ra3onpoBOAOB, NMPUPOAHLIN
ras, a TaKkke ras cMecu rasa v Bosgyxa.

Ecnu B cBsi3u ¢ BennumHoln paboyero faeneHus He TpebyeTcs yunTbiBaTh UHblEe 0bs3aTeNbHbIE
ycnoBus, TO MNpu MpokKnaake rasonpoBOAOB, BKMYas WX apmaTypy, cregyet
pykoBoacTBoBaTbcs TpeboBaHusmn DVGW-TRGI u, cootBeTcTBeHHO, TRF.

B rasonpoBop TpebyeTcsa BCcTpauBaTb 3anopHOe YCTPOWCTBO, KOTOPOE AOMKHO ObiTb
pasMelleHO BHe NMOMeLLeHNs KOTenbHON U KoTopoe B Mobo MOMEHT MOXHO NPUMBECTU B
denicteme pykol. Takoe 3amnopHoe YCTpPOWMCTBO MOXET ObiTb 3aMEHEHO rMaBHbIM 3anopHbIM
YCTPOWCTBOM, MpeAHa3Ha4YeHHbIM TOMbKO ANSi AAaHHOMO 3A4aHWs, 3anopHbIM YCTPOMNCTBOM Ans
BCEro 34aHus Unu 3anopHbIM YCTPOMCTBOM CO CHETYUKOM.

Fa3oBoe 3anopHoe
yCTPOWCTBO, pa3meLiaemoe
BO6NU3M ABepu KoTenbHOM

3anopHoe yCTPOUCTBO CO CYETUYMKOM
BbINONHSAET (PYHKLMIO ra3oBoro
3anopHOro ycTponcTea AnsA KoTenbHoMn

MmaBHOe 3anopHoe yCTPOWUCTBO
BbINOJSIHAET (PYHKLUUIO rasoBoro
3anopHOro ycTponcTBa AN KoTenbHoMn

(1) rasoBoe 3anopHOe YCTPOWCTBO ANS KOTESHO

@ 3NEeKTPMYECKUA aBapyiHbIA BbIKMOYaTenb (MOXeT OTCYTCTBOBAaTb, €CMNY UCMONb3YIOTCH
rasoBble TOMku, paboTatowme 6e3 BComoraTenbHOW AMEKTPUYECKON IHEPrN)

Mpn ncnonb3oBaHWM ropenok ra3oBbiX TOMOK AOMKHA OblTb NpeaycMOTpeHa BO3MOXHOCTb MX
OTKMNIOYEHNA B NOOON MOMEHT 3MeKTpUYeckUM NyTeM C MOMOLLbI0 BblKMoYaTens,
pa3mMeLlaeMoro BHe NomelLleHus, rae ycTaHaBnvBaeTcs oTonuTensHoe obopynoBaHue. Pagom
C BbIKNoYaTeneMm AomkeH OblTb NPegyCMOTPEH YeTKO pasnuuuMmbli ykasaTenb ,ABapUiiHbIn
BblKNtovaTens Tonku®. MNMpuBegeHne ropenok B A4eNCTBME C MOMOLLbIO Takoro BblknovaTens
[onycKkaeTcs TONbKO B TOM Cryyae, ecnv 310 He NpeAcTaBnsieT OnacHOCTW B CUITY crieuuanbHoOn
KOHCTPYKLMW rOpenoKk U COOTBETCTBYIOLLEro perynupyioLlero ycTponcTaa.

Ecnu otonutenbHbin koTen paboTaeT Ha CXUXKEHHOM rase HuXe YPOBHSI NMOBEPXHOCTU
3emnu, To cregyeT cobnogatb COOTBETCTBYHOWME cneuunanbHele TpebosaHus TRF.
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AbimoBbIe TPYObI

BBepeHune

1. OcHOBHble TpebGoBaHus

2. Knaccudukaumsa abLIMOBbIX TPYO
2.1. AbimoBbIe TPYObl U3 KMpNuya

2.2. CtanbHble AbIMOBbIE TPY6bl,
cooTBeTCTBYylOLME Gonee HU3KUM
Tpeb6oBaHUAM

2.3. Tpy6bl ans oTBoAa OTXOAALMX
rasoB, BbIMOJIHEHHbIe U3 HOBbIX
cCTpouTenbHbIX MaTepuarnos,
Hanpumep, cTekna, nnacrMacchil...

Hopmbl 1 npaBuna o6opyaoBaHus ObIMOBbIX TPYO, a Takxe
NoAKIOYEeHNA TOMOK K AbIMOBLIM Tpy06am 34aHUM

OTonuTenbHbI kKoTeN U AbiMoBas Tpy6a cocTaBnsoT eauHoe Lenoe. 3To 06CTOATENbCTBO
BCEM W3BECTHO U OCHOBATENbHO OMMCAHO BO MHOTMX crneunanbHbix paboTax. B ganbHeiiem
Mbl HE CTaBMM CBOEW Lienbio NPeACcTaBUTbL peLleHnst No NpaBuiibHOMY ONpeaeneHnto pasmepos
ObIMOBbIX TPYD, a NUWb AaeM CChIfIkM Ha HOPMbl M NpaBuna, AeCTBYyOWME ANa ObIMOBbLIX
TPy, a Takke ANs NOAKIOYEHUs! TOMOK K AbIMOBLIM TpyGaMm 3faHuii.

MonepeyHoe ceyeHue B CBETY, BbICOTA, PACMONOXEHUE, TEPMETUYHOCTb, TePMUYECKOe
COMNpOTMBMEHME ObIMOBbIX TPYD AOMkHbI ObiTh BbIBpaHbl Tak, 4ToObl Gbin obecneyeH Hanop,
HeobxoauMbIA AN NoAaYn Bo3gyxa Afs NOAAEPXKaHUst MPoLEecca ropeHusi, TemnoreHepaTopa
N COEAMHUTENBHOTO 3MEMEHTA W CMOCOGHLIV NMPeofoneTb CONPOTUBMEHNE AbIMOBOWA TPYObI.
Mpn oTBOAE OTXOASLUMX rasoB U3 AbIMOBOW TPyGbl HapyXy HEOOGXOAUMO MPEedyCMOTPETH,
YTOGbI BbiNagalolime B OCAAOK YacTULbl B pe3ynbraTte MX OXMaXAEeHWs He MOV MoBpeauTb
ObiMoByt0 TpyOy.

CornacHo knaccudukaumm DIN 18160 (ObimoBble TpyObl JOMOB - TPEGOBaHMS, NPOEKTUPOBaHME
1 ncnonHeHue) AbIMoBble TPyObl NOAPa3AEensioTCs Ha HeCKONbKO rpynmn. MpuHagnexHocTb K
TOW UNW WHOW rpynne 3aBUCUT OT TEPMUYECKOrO COMPOTUBMEHMUS ObIMOBON TPyObl. Mpynnbl
AbIMOBbIX TPYO nMpvBefeHbl B criepytolent Tabnuue.

Tepmuyeckoe lpynna no Tun ucnonHeHus
Tabnmua 1: COMNpoOTUBNEHNE | TepMUYECKOMY cornacHo
m2 K/BT conpotusrneHuto |DIN 4705, yacTb 2

Tepmunyeckoe cConpoTmBreHne,
rpynna no TepMmu4eckomy
COMPOTUBIEHWIO, TUM UCMOSTHEHUS

He meHee 0,65

ot 0,22 no 0,64

o1 0,12 po 0,21 1]

TepMuyeckoe CONpOTUBIIEHNE CTanbHbIX AbIMOBbIX TPYD - MeHee 0,12 m2 K/BT. Takas apimoBas
Tpyba nNo TepMmyeckoMy COMPOTMBMEHUIO OTHOCMTCH K rpynne V. Y cTanbHbIX AbIMOBbIX
Tpy6 B TaKOM WMCMOMHEHWWN MMEKT MEHbLUUA CPOK CyXObl, MEHbLLYIO COMPOTUBMNAEMOCTb
BO3ropaHuio Caxv BHYTPU AbIMOBOW TPyObl U MEHbLUYIO CTOMKOCTb MpW NoXxapax B 34aHUsX.

lpumeyaHue:
Takue ObiMogble mpybbl donyckaemcsi MPUMEHSIMb MOJIbKO 8 MOM cllyyae, ecriu umeemcs
crieyuanbHOe paspeweHue om op2aHo8 cmpoumesibHO20 Had3opa.

Ha ,abiMoBble Tpybbl“ B TakoM HOBOM UCMOSNTHEHUN YKe Bonblue He pacnpoCTPaHSIOTCS HOPMbI
n TpeboBaHusa ctaHgaptoB DIN 18160 u, cootBeTcTBeHHO, DIN4705. 3T HOBble TpybObl Ans
0TBOAA OTXOASALLMX ra3oB [OMYyCKAeTCA UCMONb30BaTh TOSIbKO B TOM Cryvae, eCniv OHU Obinun
npeacTaBneHbl U3roTOBUTENEM A1 NPOBEPKM UX OEUCTBUSA U NPUrogHOCTU. Takne UchbITaHns
npoBoaATcs VIHCTUTYTOM CTPOMTENBHON TEXHWKU, Haxoaswmmcs B Bepnure.

B 3aBucumocTM OT maTepuana, U3 KOTOpOro M3roTOBMEHbl Takue TpyObl, HA HUX BblgaeTcs
paspelleHne Ha UCnonb3oBaHNe B MOCTOSIHHOM PEXWMeE Npu TemnepaType OTXOASLUMX rasoB
He 6onee 80°C, 120 °C wnmn 160 °C. Ha kaxgon cocTtaBHOW YacTu AbiMoBoW Tpybbl (Tpyba,
KONeHo, OTBETBIIEHWE W T.4.) AOSKEH ObiTb NPOCTaBNEH CePTUGUKALIMOHHBIN HOMEpP, a Takke
MakcumanbHasi fonyctumasi TemnepaTtypa.

YT06bI U3bexaTb NOBPEXAEHWNSA 3TUX KOHCTPYKTUBHBIX AeTanew, HermocpeAcTBEHHO Ha OTBOAE
ObIMOBOI TPYyObl OT OTOMMTENBHOrO KOTMa Ha NyTW OTXOASALMX ra3oB crnefyeT yCTaHOBUTb
3alUTHbIA OrpaHMynTenb TemnepaTypbl, KOTOPbIA B Criydyae npeBblleHUA [OMyCTUMOWN
TemnepaTtypbl OTXOASALWMUX ra3oB OTKMOYAET U BNoKMpyeT OTOMUTENbHbIA KOTen. 3aluuTHbINA
orpaHuymTenb TemnepaTypbl HeT HeoOXOAMMOCTU yCcTaHaBnuBaTb, €Cnv Mpu NPoBeAeHUN
TWUNOBbLIX UCMbBITAHUIA OTOMUTENbBHOrO KOTNa MOATBEPXAEHO, YTO MpPEBbILEHNSA AOMYCTUMOMN
TemnepaTypbl OTXOAAWMX ra3oB (Hanpumep, 120 °C) He mMpovcxoauT.

MuHMManbHbI avameTp Tpy6 Ans oTBOAa OTXOASLMX ra3oB MOXeT OblTb MeHee 110 mm.
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3. AnameTp AbIMOBLIX TPYO

3.1 MMHuMmanbHoe nonepe4vyHoe
ceyeHue B CBeTYy

3.2. MakcumanbHoe nonepevyHoe
ceyeHue B CBeTYy

4. BbicoTa AbIMOBOM TPYObI

10

4.1 MuHumanbHaa addekTusHasn
BbicOTa

MonepeyHoe ceyeHue AObIMOBbLIX Tpy6G B CBETY AOMXHO MMeTb (hOpMy Kpyra unu
npsiMoOyronbHUKa, nnoLiaib KOToporo AomkHa 6biTb He MeHee 100 cm2. 100 cm? COOTBETCTBYIOT
onametpy 11,28 cm, T.e. npumepHo 110 Mm.

Bonee kopoTkasi CTOpoHa MPSIMOYrOfIbHOTO MOMEPEeYHOro cevyeHust AormkHa bbiTb He meHee 10
CM, @ Y AbIMOBbIX TPYD, BbINMOXEHHbIX KMPNUYOM, - He MeHee 13,5 cm. Bonee annHHas ctopoHa
MOXeT ObITb ANMHHee Bonee KOPOTKOWM CTOPOHbLI He Gonee yem B 1,5 pasa.

Pa3vep makcMmarnbHOro nornepeyHoro ceveHus AbIMOBbLIX TPpyG B CBETY crneayeT onpenenstb
TaknuM 06pa3om, YTobbl NPU MUHUMATBLHON TEMOBOW MOLLHOCTM NPUCOEAMHEHHON TOMKN MNOTOK
OTXOASALLEro rasa umen ckopoctb He meHee 0,5 m/c. 310 TpeboBaHMe AeNCTBYET Takke U B
TOM criyyae, ecnu K ofHoi AbIMOBOW Tpy6e NpUCOeAMHEHO HECKOMNbKO TOMOK.

lNMpumeyaHue:

Ecnu pasmvep nonepe4Ho20 ceyeHusi orpedesieH mak, 4mo CKOpOoCMb Momoka omxoosu,eao
2asa cocmaernsem MmeHee ),5 m/c, mo HyXHO umemb 8 8udy, 4mo y 8Xx00HO20 omeepcmusi
mpy6bi 6ydem npoucxodumpb e20 ysnaxHeHue u bydem rpopbieambCsi XOM00HbIU 8030yX.
lMosamomy Obimogbie mpybbl ¢ 6onbWUM MOMepeYHbIM ceyeHuem 8 ceemy Oornyckaemcs
ycmpausamb MoJibKO 8 MOM Crlyyae, ecriu 00Ka3aHo, Ymo yKa3aHHbIe 8bilie ompuyameribHble
obcmosimenibcmea He MpPosi8NsOMCH.

C nomouibto npugedeHHo20 HUXEe ypasHEeHUsI MOXHO paccyumamb CKOPOCMb [10MokKa
omxodsAweao 2a3a 8 3agUCUMOCMU OM €20 MI0MHOCMU, Macco8o20 OMoKa U ronepeyHo2o
ceyeHusi ObiMosol mpybbi:

; (1]
m
W =
m pm . A
W = CpefHsisi CKOPOCTb MOTOKa OTXOAsLEero rasa B m/c
m = MacCOBbI/ MOTOK OTXOASILLEro rasa B Kr/c

= cpegHAA NNOTHOCTb OTXOo4ALero rasa npuMepHo 0,7 Kr/m®

A = ronepeyHoe ceyeHve AbIMOBON TpyObl B M?

OdekTBHaA BbicOTa COGCTBEHHbIX AbIMOBbLIX TpyD, AnaMeTp KOTOpbIX onpeAeneH B
cootBeTcTBUM € DIN 4705 (PacuyeT AbiMoBbIX Tpy6), AOMKHA COCTaBMnATbL He MeHee 4 M.

OhhekTMBHaA BbiCOTa OOLWMX AbIMOBLIX TPYO B OTONMUTENbHLIX cCMCTEMax, paboTalwmnx Ha
TBEPAOM WUIM XMAKOM TOMMMBE, AOJIKHA COCTaBNATb HE MeHee 5 M; a B OTOMUTENbHbIX
cuctemax, paboTtarLlmx Ha rasoobpasHoM TONNMBE, - HE MeHee 4 M.

Ecnu xe y Tonok, paboTtatowmx Ha rasaoobpasHOM TOMNMBE, HEMOCPEACTBEHHO 3a naTpybkom
0N OTBOAa OTXOASLMX ra3oB UMEETCS NOABOAALLMUA BepTUKarbHbIN y4acToK TpyObl AnMHOM
He MeHee 1 M, TO AOCTaTO4YHO, YTOObI adhpeKkTnBHAsA BbicOTa AbIMOBOW Tpybbl Gbina B 1,5
pasa AnvHHee Takoro yyactka Tpyobl.
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Mpumep:

4.2. MakcumanbHaa adcdekTuBHasn
BbIiCOTa AbIMOBON TPYObI

5. NMpucoegnHeHne TONOK K AbIMOBbLIM
Tpy6am 3gaHus

5.1. MpucoeanHeHue Tonku K
co6CcTBEHHOW AbIMOBOM Tpybe

lMpumeyvaHue:

SphekmusHol ebicomoli Ha3bigaemcsi ydacmok mpybbl om mecma exoda omxodsuux 2a3oe
00 mecma ux ebixoda. Mcxods u3 npueedeHHbIX 8blule MOI0XKEeHUU, MUHUMAalbHYHO
aghhekmusHyro ebicomy ObiMogol mpybbi Orist morok, pabomarouux Ha 2a3006pa3HoOM morisuse,
MOXHO paccyumame 1o credyowemMy ypasHeHU!

H =4m-(15xH [2]

min Anlauf(no,qson))

H..= MWHMManbHas BbicOTa AbIMOBON TPybObl AN Tonok, paboTatolwmx Ha
rasoobpasHoM TOMnuBe, B M
[ (ronsom = HE MeHee 1 M, B MPOTMBHOM criydae ypaBHeHue (2) He MOXeT NMPUMEHATLCS.
£
T
]
©
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/ \ I HAnlauf(nonBou)

HaHo: Yyactok nogsoaa H, . . — 1,3 ™
Tpebyetca Haiitn: H
Pelenue: Hi,=4M-(1,5x13)mMm=205m

MuvHumanbHas BbicoTa AbIMOBOW TpyGbl coctaBnseTt 2,05 m.

MakcumanbHaa 3adekTMBHasa BbicOTa AbIMOBbLIX TPyO C ofHOW onanyGkon He AOorkHa
npesbiwaTb 150-kpaTHbIN pasmep rMapaBAuYeckoro AMaMeTpa, a ¢ HecKosbKuMK onanybkamu
- 187,5-kpaTHbI pa3mep rmgpaBriM4eckoro gnameTpa.

lMpumeyvaHue:

Bbicoma u duamemp ObiMO80OU mpybbl 83aumMo3asucuUMbl. B criuwiKoM 8bICOKUX ObIMO8bIX
mpybax co3daemcsi o4eHb b6osblwasi CKOPOCMb MOMoKa omxodsAuwux ea3os, m.e. bonbwas
msea. Tsza 8 dbimosol mpybe OosiXHa coomeemcmeogamb Xxapakmepucmukam
omonumernbHO20 Komina, yKa3bleaeMbIM €20 U320mo8umersieM, MocKoMbKy Cruwkom bonbuwas
unu cruwKomM manasi msiea 8 ObiMogol mpybe ompuyamernbHO CKa3bl8alomcsi Ha rpouyecce
20peHusi.

K cobcTBeHHOM AbiMoOBOW Tpybe crnefyeT NpUCoeanHATb:

- nobble Tonku, paboTakwwme Ha XUOAKOM UNM TBEPAOM TOMMMBE U MMetowme obLlyto
HOMWHarbHY Tennosyl MolHocTe 6onee 30 kBT;

- nobble Tonku, paboTatoLume Ha rase U UMetoLLMe O6LLYI0 HOMUHArbHYIO TEMOBYHO MOLLHOCTb
6onee 30 kBT;

- nobble TOMKWU, NpefHa3Ha4YeHHblE AT TOPENioK C HaadyBoOM;

- nobble OTKPbITbIE KAMMWHbI, HAKOBaNbHW U ApYyrMe o4aru, B KOTOPbIX MCMNOMb3yeTcs
OTKpbLITOE Nnams;

- nobble TOMKM B 3aaHUAX, UMeOLWMX Gonee 5 MOmMHbIX 3Taxew;

- nobble TOMKK, B KOTOPbIX BO34yX AN NoAAepXaHus npouecca ropeHusl nogaeTcs vyepes
OTBEPCTUS, BbIXOASALME HAPYXKY MM MO repMeTMYHbIM BO34yXOBOAAM;

- nobble TOMKK, UMetoLMe 0COBY KOHCTPYKLMIO.

11
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5.2. NMpucoeanHeHne HECKONMbKUX
TONOK K COGCTBEHHOW AbIMOBOWM
TpyGe

5.3. NpucoeamHeHne HECKONbKUX
TONoK K obuwen aAbimoBON TpyGe

6. CoeanHuUTenbHble 3NeMeHTbI /
TpyGbl ANs oTBOAA OTXOAALLMX
rasoB

Mpumep:
oY
—
X X

12

HeckonbKko TOMOK JOnyckaeTcsi MPUCOEAMHATL K OOQHOW COOCTBEHHOWN AbiMOBOW Tpybe B TOM
cny4vae, ecnu Kaxabli pa3 MCnonb3yeTcsl TONMbKO OfHAa TOMKa, a AbiMoBas Tpyba noaxoaut
OIS KaXKAoW U3 TOMOK.

OTKNOHEHNEM OT 3TOro npasuna MoxeTt ObITb TOMbKO cnyqaﬁ, Korga HecCKOJ1IbKO TOMOK
,EleIZCTBleT OAHOBPEMEHHO, HO NMpu 3TOM 6e3onacHOCTb Takoro peXxuma akcnnyataunum Tonok
[omkHa ObITb JoKa3aHa B XO4€ TUMOBLIX MUCMbITAHUIA UMW OOJKEH UMETbCSA CepTI/IdI)I/IKaT,
I'IOD,TBep)K,ElaIOLLlI/IIZ HanuuMe HeobXxoaMMbIX XapaKkTepucTuk ObIMOBOM pr6bl, nUnu e korga
BblJaHO OCbVILlI/IaJ'IbHoe pa3pelieHne opraHoB CTpoOUTENIbHOro Haasopa.

K obwen abimoBon Tpybe gonyckaetcs MpucoeanHATb:

- nmbo go 3 Tonok, paboTatoLmMX Ha XMOKOM UM TBEPAOM TOMMUBE U MMEIOLLMX MOLLHOCTb He
6onee 20 kBT kaxaas,

- nubo #o 3 Tonok, paboTarlmx Ha rase u MMerLLMx MoLHOcTe He Gonee 30 kBT kaxaas.

Kaxaylo Tonky cnepyeT NpUcOeAuMHSITb K AbIMOBOW Tpy6e npu nomowim oTAenbHOro
COEAMHUTENbHOrO 3nemMeHTa. AT COeANHUTENbHbIE 3NEMEHTbI HYXXHO BBOAMTb B AbIMOBYIO
Tpyby, cMewas ux no BbicoTe. PaccTositHne mexay BXOAHOW Y4acCTbld CaMOro HUXHEro
COeVHUTENbHOrO dNeMeHTa U CamMoro BepXHero CoeAuHUTENbHOro anemMeHTa B AbIMOBOW
Tpybe He OomkHO npeBsbiwaTb 6,5 M.

YT06bl yny4ylunTb OTBOA OTXOASLUMX ra3oB, HEMOCPeACTBEHHO 3a naTpy6kom Ans oTBoAa
OTXOASLUMX Fa30B HYXHO MpedyCMOTPeTb NMOABOASLLMIA BepTUKanbHbIN y4acToK Tpyobl.

Ecnn nmeetcsa oduumnanbHoe paspelleHne OpraHoB CTPOUTENbHOrO Hagsopa, To oblve
AbIMOBble TPY6bl MOXHO MCMOMb30BaTh A5 TOMOK C Pa3nNUyHbIM BMAOM TOMMUBA BNEepeMeLLKy
npu yCroBuW, YTO COEAMHUTENbHbIE 3NIEMEHTbI TOMOK MMEeKT NOABOASALMIA BEepTUKANbHbI
yyacTok Tpybbl AnMHON HEe MeHee 1 M.

Kak npaBuno, kaxgasi Tornka JOSKHA UMeTb COGCTBEHHbIM COEAUHUTENbHBIA dNeMeHT Ans
npucoeauHeHus Kk aAbimoBol Tpy6e. CornacHo obwum TexHuveckum TpeboBaHusiM obuyune
COeAVHUTENbHbIE 3NIEMEHTbLI ABMSATCS KONMMeKTopamy OTXOAALWMX rasoB. Mx gonyckaetcst
MCNONb30BaTh TOMbKO NPW HaNU4YUM CreunanbHOro 3akKmoYeHUs OKPYXKHON MHCTaHUMKU No
Haf30py 3a COCTOSIHMEM ObIMOBbLIX TPYO, NoAaTBEepXAalowWwero, YTo B AaHHOM KOHKPETHOM
cryyae HeT COMHeHuI B ux 6e3onacHocTu.

O6WKUIN coeanHUTENbHbBIA 3NEMEHT (KONMEKTOp OTXOASLMX ra30B) HECKONbKUX CUCTEM,
BblpabaTbiBaOLWMX TENNO, AOMKEH UMETb Takoe MnornepevyHoe cevyeHwe B CBETY, pasmMep
KoToporo paBeH 0,8-kpaTHOM CyMMe MOMepeyHbiX CEeYEeHUN OTAEeNbHbIX COeAUHUTENbHbIX
3M1IEMEHTOB.

KonnekTopbl oTXo4sAWwmMx ra3oB Ans otonutenbHbix cuctem NG-31ED, npeanaraemeie covpmoii
,Bonbd*“, npownun ceptudunkaunoHHele McnbiTaHns Hemeukoro cowsa paboTHUKOB
TexHn4yeckoro Hagsopa TUV.

A = Tlatpybok ans otsofa otxoaswmx rasos LU x = 200 mm
Tpebyetcst Hantu: = L y konnekTopa

PeweHve: = 200 Mm = 31416 mm2

A, = (31416 +31416) - 0,8 = 50265 mm?
4-.50265
Wy = -
T

Wy = 253 mm

Mpoune TpeboBaHme npuBeaeHsbl B ctaHaaptax DIN 18160, yacte 2, u DIN 1298.

[Ons rasoBblx TONOK AeNCTBYIOT ykasaHus TRGI '86/96 (TexHudeckme npaBuna MOHTaxa
razoBoro obopynoBaHus).
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NMpumepHbIN pacyeT nonepevyHoOro
ceYeHUs AbIMOBbIX TPYO

Fopenku c HapayBoOM, paGoTaloLme
Ha XXUAKOM Tonnuee, Ans TOMOK C
M36bITOYHbLIM AaBfIeHNEM

MonepevyHoe ceuyeHue Kpyrnom
cdopmbl

NMonepeyHoe ceyeHne KBagpaTHOMN
cdopmbl

HoMuHarnbHas Tennosas MOLHOCTb (KBT)
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NMpumepHbIN pacyeT NnonepevyHoro
ceYeHUs AbIMOBbIX TPYO

Fa3oBble KOTnbI, paGoTatowme npu
aTmoccdpepHOM AaBReHUM
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XapaKTepuCTUKU OTONMUTENbHbLIX KOTINOB

Temnepatypa oTxoaswmx rasos t, (°C)

MoTeps oTxoaswmx rasos q, (%)

K.n.a. Tonku n, (%)

OTHOoCUTenbHas noTeps
3KCNIyaTauUoOHHOM roToBHOCTH g, (%)

HomuHanbHas TennoBas MOLLHOCTb

K.n.a. kotnan, (%)

Hwuxe 6ynyT aaHel 6onee noApobHble ykasaHUs OTHOCUTENIbHO OCHOBHbIX XapakTepUCTUK
OTOMMUTENbHBLIX KOTMNOB, @ UMEHHO:

- TemnepaTtypa oTxofsuwx rasos t, (°C)

- NoTepsi OTXOAAWMX ras3os d, (%)

- K.n.g. Tonku n, (%)

- OTHOCUTEmNbHas NoTeps JKCMnyaTaLuuoHHON FOTOBHOCTU g, (%)
- K.n.A. kotna n, (%)

Temnepatypa otxogsawwux rasos t, (°C) - ato TemnepaTypa, KoTopas uMsMepseTca B
HEenocpeaCcTBEHHOW GnM30CTU OT MecTa BbiIXOA4a AbIMOBbLIX ra30B M3 OTOMUTENBHOIO KOTNa.
OHa 3aBuCUT OT TemnepaTypbl BOAbl B KOT/E, CTENEHN 3arpsi3HEHUsI KOTNa M OT Harpysku Ha
koTen. Onsa Toro 4tobbl paccymMtaTtb pa3mepbl AbIMOBON TpyObl U onpefenuTb NOTepto
OTXOASLUX ra3oB, HE0OX0AMMO 3HaTb TemnepaTypy OTXOASALIMX ra3oB B YCTaHOBUBLUEMCS
pexuMme paboTbl OTONUTENbHOrO KOTNa Npu LOCTUXEHUW TemnepaTtypbl BOAbl B KOTME He
Huxe 60 °C. Pexum paboTbl OTONUTENBHOrO KOTMa CYMTAETCs YCTAaHOBUBLUMMCS, KOrga
KOTenbHas ycTaHoBka OyaeT mmeTb TemnepaTypy BOAbl B KOTMe, a pasHuua mexagy
TemnepaTypov NoABOAMMON M OTBOAUMOWN BoAbl OyaeT ocTaBaTbCs MOCTOSIHHOM.

Mon noTepen oTxodsawmx rasos g, (%) nogpasymesaeTtcs TOT MOTOK Temnsla OTHOCUTENbHO
MOLLIHOCTM KOTNa, KOTOpbIi 6e3 MCNONb30BaHUst BO BPEMSI NPOLECCA FOPEHUST BbIXOOUT Yepe3
AbIMOBY0 TpyOy.

Kak paccuutaTb NoTepr OTXOASALMX ra3oB, a Takke MaKCUManbHO AOMYCTUMbIE FPaHWYHble
3HaYyeHWs B COOTBETCTBMM C OEWCTBYKLWMUM B HacToslee BpeMsa PacnopsxeHuem
denepanbHOro npaBuTenbcTBa 0 3awuTte oT BblbpocoB (BlmschV), onncaHo B rnmaBse
,M3mepeHnsa Ha TOMoYHbIX yCcTaHOBKax, paboTawowmx Ha HedTenpoaykrTax u rase”.

K.n.o. Tonku n, (%) paccunTbiBaeTca no noasefeHHon Tennoson aHeprium (100 %) mMuHyc
noTepsi OTXOASALMUX rasos.

Ne (%) = 100 (%) - q, (%)

OTHocuTenbHaa nMoTepsa aKCniyaTauMoOHHON rOTOBHOCTU (, (%) OTOMMTENbLHOrO KoTra
XapakTepuayeT Ty 4YacTb TENMOBOW MOLLYHOCTM TOMKW, KOTOPasi BCNeACTBUE U3MYyYeHus u
KOHBEKLMN MepexoauT B OKpYXalollylo cpefy OTOnUTenbHOro kotna. Mpu aTom He nmeeT
3HayeHus1, Korga nepexoauT dTa ,MOTepsiHHas aHeprns“ - B Hepaboyem COCTOSIHUM UNW BO
Bpems npouecca ropeHusi. NMockonbKy 3Ty ,MOTEPSHHYI0 SHEPrni“ HYXHO pasgenuTb Ha
YCTAHOBIMEHHYI0 MOLHOCTb TOMKW, OHAa HasblBaeTcs OTHOCUTENbHOW noTepewn
akcnnyatauuoHHom rotoBHoctu. CornacHo DIN 4702, yacTb 1 (,OTonuTenbHbIN KOTeN, TEPMUHBI,
TpeboBaHwus, ucnbiTaHns n obo3Ha4veHns”) n, cootseTcTBeHHo, EN 303 oTHocuTenbHas noteps
3KCnnyaTalMOHHOW FOTOBHOCTM ONpeAensieTcs npu cpegHeM MpeBbileHnn Temnepartypbl
oTonuTenbHoro kotna 55 K. MNpu aTom B TeyeHue nepmopa nNpocTosi OTONUTENbHOro KOTNna Ha
oTBOAHON Tpy6e Ans AbIMOBbLIX Fa30B AOMKHO OblTb MOHWXEHHOEe AaBrneHue, paBHoe -0,05
mbBap 1 nonesHoe TEMMO He JOIMKHO M3My4aTbCs.

Bnarogaps xopollel TENNOU30NsALUN COBPEMEHHbBIX HU3KOTEMNEPATYPHbIX OTONMUTENbHbIX
KOTFIOB OTHOCUTENbHAas NoTeps 3KCMfyaTauMOHHOW roTOBHOCTWU cocTaBnsieT meHee 1 %.

Mon HOMWHaNBLHOW TEMOBON MOLLHOCTBIO OTOMUTENBHOTO KOTMa MOHMMAETCS TaKyto TEMmnoByo
MOLLHOCTb, KOTOpasi nepefaeTcs B MMAPaBIIMYECKYIO CUCTEMY.

K.n.a. kotna n, (%) onpefenaerca Kak OTHOLIEHWE HOMMUHANbHOW TEMIOBON MOLLHOCTU K
TENnoBOW MOLLHOCTW, NOABOAUMON K oTonuUTenbHOMy koTny. Kak npaBuno, oH usmepsietcs
npyv HOMWHAaNbHOW TENMOBOM MOLLHOCTU B YCTaHOBMBLUEMCH pexume. [1pyu 3aToM neperpes co
CTOpPOHbI BOAbl AOMXKeH cocTaBnaTb 6onee 50 K. Ecnu BcrneacTBMe aKkcnnyaTauMOHHbIX
YCIOBUI 3TO HE BO3MOXHO (HM3KOTEMNepaTypHbIA OTONUTENbHbIA KOTen), To cornacHo DIN
4702, yactb 1, n, coorBetctBeHHo, EN 303 Hy>XHO MpOBECTW UCMbITaHWUS MPU NPEBbILEHUN
TemnepaTypbl He MeHee 30 K 1 pasHocTu mMexagy TemnepaTypow NMOABOAVMMOMN U OTBOAMMOWN
Boabl pasHon (10 £ 2) K.
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W.IF YKka3aHusa gns Bbioopa napameTpoB

Ausdehnungsgef,qﬂe B kaxxgon cucteme BOASHOTO OTOMSIEHNSI HEOOXOAVMMO MPedyCMOTPETb PaCLLUMPUTESBbHBIN cocya, ANs
npvema Bofbl, BbITECHAEMOWN B pe3yrnbTate yBenuyeHus ee obbema npu Harpeee. B HeGonblumx
yCTaHOBKax NMpeaycMaTpuBaloT 3aKpbiTble, @ B KPYMHbIX YCTAHOBKaX - OTKPbITble cOCyAbl C
HaBMHYMBAIOLLENCS KPbILKOW U MokoM. HeGornblune paclumpuTernbHble cocyabl B GONbLUMHCTBE
CryyaeB UMET LmnHapudeckyto doopmy. OHM MOTYT ObiTb FOPUSOHTASTBHBIMU UIM BEPTUKAITbHBIMU.
Bonee KpynHble paclwimpuTenbHble cocyabl MMeT QopMy siimka. HoOMUHanNbHbIN 06beM
pacLumpuTensHoro cocyaa V, (o6bem 6pyTTo) NpuMepHo B 1Ba pasa 6onblie o6bema pacLUmMpsioLLenca
Boab! A 'V, koTtopbin npu ee Harpese ¢ 10 °C po 100 °C coctaBnset npumepHo 4,3%, T.e. NpUMEPHO
oT 1 0O 2 NUTPOB Ha KaxkabI KBT TennoBoi MOLLHOCTY.

OpUEHTUPOBOYHbIE MOKa3aTenu Afsi CUCTEM OTOMMEHWUST C OObIYHBIMWM OTONWUTENbHBIMU
KOTNnamu U paguatopamu:
npu ncnonb3osaHum pagmatopos: V =1,0..1,3  nutpa Ha kaxapii kBT Tennoson

MOLLHOCTU

npu ucnonb3osaHum koHeektopos: V =0,5...0,8 nuTpa Ha kaxapii kBT Tennoson
MOLLHOCTU

npu OTOMMIEHUM B MOMY: V,=1,5..2,0 nutpa Ha kaxabi KBT Tennosoi
MOLLHOCTU

YT06bl TOYHO OnpedenuTb HeOGXOAMMbIE MapameTpbl PacLMPUTENBHOTO COCYAa, HYXHO
BbIMMCIINTL 06beM BOAbI VB KOTrE, paguaropax, Tpybax u T.A., TK. 3TW 3HAYEeHUs CUNbHO
pasnuuatoTcs.

O6beM pacmMpUTENbHOrO cocyaa, BKIYasi NPUNyck Ha Tedb, B OObIYHbIX CUCTEMAX
BOAAHOro otonneHus 6ynet coctasnAte V= 0,06 ... 0,08 Vges.

10000

7 7 8000 | ! Z
CpeaHui o6wuin 06bLem Boabl B cUCcTeMax T ———
LeHTpanbHOro oTonneHus 6000 +

< o CraHpapTHble
B 3aBUCUMOCTU OT HOMUHAlIbHOW TennoBou 4000 paguaTopbl /
MOLLHOCTM (cormacHo aupekTuse ZVH) 3000 |DIN4722
% TNnteie \5/
Q9 paavaTtopb!
3 000 DIN 4720
o
=% 1000 ve
)
g
= 500
3 7
Lré 300 K
OHBEKTOPbI
s / p!
g 200 g 4
2 / > n aCTI/IHLaTbIe
3 paguaTopsl
g 100
Q
O
50
40

5 10 20 30 50 100 200 350 600
HomvHanbHas TennoBasi MOLLHOCTb CUCTEMbI oTonneHus Q B kBT

O6bem BoAabl, coaepxKalliencs B

oTONUTENbHLIX TPy6ax Tpy6bl ¢ pe3bbori cornacHo DIN 2440 *)

Owoimbl 3/g" 12" 34" 1" 14" 1" 2"
HomuHanbHbIi MM 10 15 20 25 32 40 50
anameTtp
HapyxHbin MM 17,2 21,3 26,9 33,7 42,4 48,3 60,3
anameTtp
BmMecTumocTbe n/m 0,12 0,20 0,37 0,58 1,01 1,37 2,16

BeclioBHble cTanbHble TpyObl cornacHo DIN 2449 *)
HomuHanbHbIn MM | 40 50 60 65 80 90 100 110 125
auameTtp

HapyxHsbii MM | 44,5 57 70 76 89 102 108 | 121 | 133
avaveTp

1,231 2,08 | 322 | 385 | 535 | 7,09 | 793 | 10,0 | 12,3

MegaHble Tpy6bl cornacHo DIN 2449 *)

HomuHanbHbin MM | 8/0,8 | 10/0,8 | 12/1 | 15/1 | 18/1 | 22/1,2| 28/1,2 | 35/1,5 | 42/1,5
avaveTp
BmecTtumocts n/m | 1,23 | 2,08 | 3,22 | 3,85 | 535 | 7,09 | 7,93 | 10,0 | 12,3

*) BMmecTuMocCTb 6ecCLUOBHbIX CTanbHbIX TPYyD, BbINonHeHHbIX cornacHo DIN 2448 (Tpy6el ISO
Ons cTeH OObIYHOM TOMLWMHBI), NpuMepHO Ha 10 % GonbLue.
McTounuk: Recknagel - Sprenger - Honmann
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YKa3aHua Ans Bbibopa napameTpoB

Hacoc kotenbHoro koHTypa KP

(1]

Hacocbl kotenbHoro koHTypa KP,
BCTpauBaemble B 6ainac

NMpucoeanHeHne 6anmnacHoro
Tpy6onpoBoaa

Hacocbl koTenbHOro KOHTypa,
BCTpauBaeMble B MepBUYHbLIN
KOHTYp

LnpkynsumoHHbin Hacoc UP

Hacoc koTenbHoro koHTypa KP pgormkeH oGecneuynBaTb nogadyy MUHUMAnbHOrO 0GBHEMHOMO
noToka, Heo6XxoAMMOro Ans Toro, YTobbl NPV NpeaBapUTENbHO 3a4aHHON Pa3HOCTU TEMNEpaTyp
Mexay NoABOAMMON M OTBOAMMOWN BOAbI NMpoucxoauna nepepada HOMUHANbHOW MOLLHOCTU
KOTNa BOASIHOWM CUCTEME OTOMUTENbHOM yCTaHOBKM. KpoMe Toro, npu onpeaeneHHoM 06GbeMHOM
NMoTOKEe HacoC KOTENbHOro KOHTypa [OJMKEeH NpeoaorneBaTh CONPOTUBIIEHWE, BO3HUKaOLWee B
pesynbTaTe TpeHus B Tpybax, a Takke CymMapHoe COMpPOTMBIIEHWE BCEX OTAENbHbIX
COMPOTMBNEHUI (HanpyMep, U3MEHEHUS HaMpPaBIIEHU LMPKYIVPYIOLEro NoToka B KOTIE.

I'IpM 3TOM pellarluiee 3Ha4yeHne nMmeeT pacnosioXxXeHne Hacoca KOTeJibHOro KOHTypa (B bannace
nnu B nepBn4YHOM KOHType). OBGBbEMHBIN NOTOK HAacoca KOTENbHOro KOHTYpa MOXHO paccyuTaTb
Ha OCHOBe crneaytowlero ypaBsHeHUA:

00GBbEMHBIN NMOTOK HAcoca KOTENbHOro KOHTypa (M3/4)

QK = HOMWHanbHasi MOLHOCTb KoTna (KBT)

P, = NIOTHOCTL: NNOTHOCTL BOAbI - NpuMepHo 1000 kr/m?

c, = ygenbHas TENMOEeMKOCTb: yAernbHas TEeNnoeMKocTb Boabl - npumMepHo 4,2 (kBtc/krK)
At = pa3HOoCTb MeXAay TemnepaTtypow nogsoAumon n otsoaumon soppl (K)

Ecnn Hacoc KOTenbHOro KoHTypa BCTpoeH B Baiinac: At=30..60K
Ecnu Hacoc KOTENbHOIO KOHTYpa BCTPOEH B MEPBUYHbLIN KOHTYP: At=15..20K

B Gannac Hacocbl KOTENbHOIO KOHTYypa BCTpanBakTCA B OCHOBHOM B KOTEJIbHbIX YCTaHOBKax
c 1 oTonNuTENbHLIM KOTNIOM. B cuctemax ¢ nUTbIMM OTOMUTENbHLIMK KOTNlaMu B nepsyro
o4yepenb OHU cnyXaT Ana NoBbILLEeHUA TemMnepaTypbl OTBOAMMOM BOAbI. I'Ipewmyu.leCTBo Takoro
BapuaHTa pa3MelleHna HacoCa KOTellbHOro KOHTypa 3akrno4yaeTca B 6onee HWM3KOM CTOMMOCTU
peweHna I'IpO6J'IeMbI NoBbILLEeHNA TemMmnepaTypbl OTBOAUMOW BOAbI npn ogHoOBpeMeHHO HWU3KOM
SJ'IeKTpI/NeCKOVI MOLLUHOCTU noamMelunBatoLLero Hacoca. npl/l onpegeneHnn napamMmeTpoB Hacoca
KOTeJIbHOro KOHTypa, pa3MelilaemMoro B bannace, B KayecTBe noTepun gaBleHnsa HYXHO
Y4nTbiBaTb TOJIBKO COMPOTUBIIEHNE OTOMUTESNIbHOINO KOTia Ha CTOpOHEe ropﬂqeﬁ BOObl, @ Takxke
KOpPOTKMe coeguHuTernbHble pr6bl 00 MecTa npucoegnHeHua bannaca.

OTtHoLeHne 06bemMHoro notoka V,,, NofjaBaeMoro HaCoCOM KOTENbHOTO KOHTYpa, K 06beMHoMY
MOTOKY UMPKYMSALMOHHOIO Hacoca (UMPKYMALMOHHBLIX Hacocos) V,, cnedyeT nNpuHuMmaTh
paBHbIM 1 : 1 OTHOCUTENBHO COOTBETCTBYHOLLEN PA3HOCTN Mexay TemnepaTypoun NMOABOLAMMOW
n otBoaumoN Boabl Dt.

lmpopaBnuyeckne cxembl - cM. lMpunoxeHne (cTp. 37 - 41).

YT0o0bl 0OBUTBECS XOPOLLEro nepeMeLllnBaHns pasnmyHbiXx 06BbEMHbIX NOTOKOB, 6annacHbIN
TpybonpoBo criefyeT NPUCOEAUHSITE HA paccTOsiHMM NpUMepPHO 5 x D oT MecTa noaknoveHus
K oTonutenbHoMy KoTny. MNpucoeanHeHne GannacHoro Tpy6onpoBoAa AOMKHO BbIMOMHATLCA
B COOTBETCTBUM CO cneuumanbHbiMu TpeboBaHUAMM.

MpvicoeanHeHne Hacoca

OTONUTENBLHOrO KOHTYpa

2 5xD

MpvicoeauHeHue K KoTny ‘_. ~— OTBOA BOAbI OT KOTNA

B MHOrokoTenbHbIX yCTaHOBKaX HACOChbl KOTENbHOrO KOHTypa BCTPavBalTCs B MEPBUYHbIN
KOHTYp C WCMNONb30OBaHWEM TMAPaBIMYECKOro MepeknyalLwero ycTponcTea kak B
noABOASLUMA, Tak U B oTBOAAWMIA Tpybonposoa. Mpu 3TomM npoknaabiBasi Tpybbl, BaxHO
y4YuTbiBaTh, YyCTaHaBNIUBAETCHA NU AnNs MOBbILEHUA TemnepaTypbl OTBOAMMOW BOAbI
CTaumMoHapHOe YCTPOWCTBO YNpaBreHUsl CMECUTENEM Ha KaXAOM OTOMUTENbHOM KOTIE UMK
e ucrnonb3yeTcs TOMbKO OAHO CTauMOHapHOE YCTPOMCTBO yrnpaBlieHUs CMecuTernem Ans
BCEW CUCTEMbI OTOMNMEHUS.

Mpu onpegeneHny napameTpoB Hacoca (HacocoB) koTernbHoOro koHTypa KP, BcTpauBaembix B
NepBUYHBIA KOHTYP, 3TOT HAcOC KOTENbHOIO KOHTypa AOMKeH NpeoAorneBaTb CONpoTUBIEHUE
OTOMUTENBLHOrO KOTMAa CO CTOPOHbI ropsiyeii BOAbl, @ Takxe MOTeplo AaBleHUs B
cooTBeTCTBYLOLWMUX TpybonpoBodax BmecTe C TMAPABIUYECKMM Mepekiovanwmm
YCTPOACTBOM. [N HarHeTaemoro 3TUM HacoCoM OBBLEMHOro notoka V,, crieayeT npuHuMaTh
pasHOCTb TemnepaTtyp nogBoaumon n otsoammon sogbl At = 15 K.

O6beMHbIN NOTOK, HarHeTaeMbIN LMPKYNALUMOHHBIM HAcoCcoM V ,, paccuMThIBaeTCsA No ToMy
XE YPaBHEHWIO, YTO M 06bEeMHbIN NOTOK, HarHeTaeMblli HaCOCOM KOTENbHOro KOHTypa V..
PaccuutbiBasi noTepio AaBMeHWs, HYXXHO NPOBOAUTbL pasnuyne Mexay ycTaHOBKamu C
rMapaBnuyeckvM nepeknioyalowmym yCTpoucTBOM U ycTaHOBKaMu 6e3 Takoro yCTpOMCTBa.
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YKa3aHua Ans Bbibopa napameTpoB

OTonutenbHble cucTeMbl 6e3
rmapaBnunyeckoro
nepeknw4yawouero yCTpOﬁCTBa

OTonuTenbHbIe CUCTEMbI C
rmapaBfM4YecKMM MepeKYalLWwmum
YyCTPONCTBOM

FmapaBnuyeckoe nepeknioyaroliee
yCTPONCTBO

Mpwv onpeneneHMn nNoTepu AaBEHUS HYXXHO YUYMTbIBaTb COMPOTUBMEHWE OTONUTENBLHOMO KOTNa
CO CTOPOHbI ropsivelt BoAbl, @ Takke B COOTBETCTBYHOLEM TpyGonpoBoae BMECTE C CyMMOW
BCEX OTAENbHbIX COMPOTUBNEHWUNA.

Tak xe, Kak YKa3aHo Bbille, TOJNbKO bes yyeTa KOTEeJIbHOro KOHTypa.

B ycraHoBkax GOMbLWION MOLWHOCTM MMAPaBIMYeckoe nepeknoyarwee yCTponcTeo gaer
cregyowme npeMmyLLecTea:

- obecneynBaeT coeMHEHME Ha CTOPOHE AaBreHUs MexXAy NepPBUYHLIM U BTOPUYHBLIM
KOHTYpamu;

- ynpowjaeT onpeAenieHne HyXHblX pasmepoB Hacoca (HacocoB) KOTENbHOro KOHTypa /
LMPKYNSILMOHHOMO Hacoca (LUPKYNSLUMOHHBIX HAcOCOB);

— YHMBEpPCanbHOCTb NPUMEHEHUS;

- ynaBnuBaHve wnama.

YT106bI 06ecneunTtb GecnepeboiiHoe felcTBME TMOPABIIMYECKOrO MepeknioyatoLero
yCTpOWCTBa, HEOOX0AMMO NpaBuUIIbHO 3aaaTh ero napameTpbl. Ero napameTpel 6yayT BoibGpaHb
npaBUnNbHO, €CNN MeXay MEPBUYHBIM U BTOPUYHBLIM KOHTYPOM MPaKTUYECKM HE NPOUCXOAUT
cnaga AasreHusi. VIHbIMM cnoBaMu MOXHO cka3aTb, YTO napaMeTpbl rmapaBnuyeckoro
repeknoyaLwero yCTporicTea BelbpaHbl NpaBMIlbHO, ECMIU HOMUHANbHOE KONMYECTBO BOAbI
B KOMMeHcupyoueM TpybonpoBoae npoTtekaeT ¢ HebonbLow ckopocTbio (Ao ... 0,2 m/c).
Mnowanb NonepevyHOro ceyeHus, Yepes KOTOpoe MpPoTeKaeT NPUHATBIA NOTOK C yKa3aHHOW
CKOPOCTbIO, UM CKOPOCTb MOTOKA MPWU yKa3aHHOW Nnowiaan MonepevyHoro CeYeHUs MOXHO
paccyuTaTb C MOMOLLBIO CreayoWero ypaBHeH s :

v [2] V = oBbemHbli NOTOK, NOAABaEMbIN LMPKYMSALMOHHBIM HAaCOCOM / HACOCOM KOTEMbHOro KOHTypa (M*/4)
w = 3600 A W = CKOpOCTb NOTOKa BOAbl B rMApaBfMYeCcKOM MNepekrovarllem ycTponuctase (m/c)
A = nnowaab nonepeyHOro ceveHusi, Yepes KOTOPOe MPOTEeKaeT MOTOK BoAbl (M2)
B cnepnytouleii Tabnuue npveedeHbl napaMmeTpbl, HEOBXoAUMbIE 3aKa3vmKy Ans
N3roTOBMNEHNSI TMAPaBANYECKOro NepekrioYaloLero ycTponcTaa.
O6beMHbIN NoTok| MolHocTs koTna MpumepHble pasmepbl
Mycpra ans At=15K D KV/HV
yaanenas (M*/4) (KBT) (Mm) KRHR
Bo3gyxa
Mydra 1/2 proiivia 4,0 70 100 Rp 1S
ANaA NOrpy>Hon
Era:ﬂifenm Mnb3bl y 52 90 110 Rp 18
nepdopaumein I
N~ 5,7 100 120 Rp 18
Mogson h Mopson K cicTeme 6.8 120 130 Rp1S
kotny KV 1 oTtonnexus HV
U 8,6 150 150 DIN 65
10,3 180 160 DIN 65
) D 13,0 250 180 DIN 80
171 300 200 DIN 100
20,0 350 220 DIN 100
22,9 400 233 DIN 100
OtBop oT OTBOA U3 CUCTEMBI 25,1 440 243 DIN 100
kotna KR oTtonnenusa HR
28,6 500 260 DIN 100
Sagepxv /bl LUNaM
%—: 30,3 530 270 DIN 100
. 34,3 600 285 DIN 125
I'IpenoxpaHMTeanbM BEHTUINb
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YcTpOUCTBO 3alMThl Ha criy4yamn
HeAo0CTaTO4YHOro KonimyecTBa BoAbl

1. QencTBylOWMeE NpaBuna

2. KoHCTpyKums, npuHumn
pencreus

2.1. KoHcTpykums

2.2. MpuHuMn gencTeus

CornacHo DIN 4751, yacTb 2 (Bbinyck 2/93), BCe OTONUTENbHbIE YCTAHOBKM, paboTatowime ¢
HEeNnocCpeACTBEHHbIM MUCMNONIb30BaHMEM MNNaMeHU, AOMKHbI OblTb 060pyAOBaHbl 3ALUUTHBIM
YCTPOWCTBOM Ha clnyyam HeJoCTaTOYHOro KonmyecTBa BOAbI.

B yctaHoBKkax, MMerLmx mMowHocTb Ao 350 kBT, BMECTO 3alMTHOro yCTPOWCTBA Ha criyyaw
HEOCTaTOYHOrO KonmMyecTBa BOAbl MOXHO MCMNONb30BaTh TaKXe JaTyMK MOTOKA unu
YCTPOMCTBO OrpaHMyeHUss MMHUManbLHOro faBreHus. B ycTaHoBkax, MMeKLWMX MOLLHOCTb
cBbiwe 350 kBT, HeobxoaMMo ycTaHaBnNMBaTb YCTPOWMCTBA 3aLUUTbI HA Criydal HeJoCTaTO4YHOro
Konu4yecTBa BOAbI.

BmecTo 3almMTHOro ycTpoWcTBa Ha Clyyan HegoCTaTOYHOro KonMyecTBa BOAbl, AaTyuka
NoTOKa UMM yCTPOMCTBA OrpaHWYEHUss MUHUMAanbHOIO AAaBMEHUS B YCTaHOBKAX, MMELLMX
MowHocTb Ao 350 kBT, aTy (yHKLMIO MOXET BbINOMHATbL TaKKe 3alUTHbLIA OrpaHnynTeNb
TemnepaTypbl. B aTOM cnyyae oTonuTenbHble KOTbl LOMMKHbI MMETb CBUAETENLCTBO 00
ncnbiTaHMax Hemeukoro cotosa paboTHUKOB TexHu4Yeckoro Haasopa TUV.

67 KoHTponbHas KHorka

KHonka
nebnokvpoBaHus .
=3
:I BbikntoyaTtenb
L.
2!
[n
3axnmHoe
NpuUCcoeauHEHNE

\ Monnasok
— lNpucoeanHuTenNbHbLIV
naTpybok

Ecnu YpOBEHb BObl B TenjioreHepatope CHWXXaeTCAa (Hanpmmep, n3-3a Te"ll/l), TO onycKaeTcd
TakXxe nonnaBokK 3alUTHOro yCTpOVICTBa Ha cnyqaﬁ HEeJOCTaTOYHOrO KonMyecTsa BoAabl. JTOT
nonnaBoK NocpenCcTBOM pbl4aXHOro mMexaHnsma coelunHeH C BblKn4aTtenem, KOTOprﬁ
OTKNK4YaeT u 6J'|OKV|pyeT TOMKY. Mocne yCTpaHeHUA HencnpaBHOCTU C NMOMOLLUbIO KHOMKU
Lle6ﬂ0KV|pOBaHI/IF| OTONUTENIbHYK YCTAHOBKY MOXHO 3anyCTuUTb CHOBa.

PerynsipHble NpoBepkn yHKLMOHUPOBAHWS 3TOrO YCTPOWCTBA MOXHO MPOBOAUTbL, HE CHUXas
YypOBEHb BOAbl B OTOMUTENbHON yCTaHoBKe. [Nsi 3TOro HY>XHO HaXaTb KOHTPONbHYH KHOMKY
(KOHTPONbHbIA CTEPXKEHb) A0 ynopa BHU3 , UMUTUPYSI CHUXXEHWE YpOBHSA Boabl. Tonka Gynet
OTKIoYeHa 1 3abnokupoBaHa. MoAHSB KOHTPOSbHbLIN CTEPXKEHb B UCXOAHOE MOSIOXKEHUE, TOMKY
MOXHO CHOBa 3anyCTWUTb C MOMOLLbI KHOMKU Ae6rokMpoBaHus.

YcTpoicTBa 3alnThl Ha cryyan HeJoCTaTOMHOrO KONMYecTBa BOAbI AOMXHbI cpabaTtbiBaThb,
Korga ypoBeHb BOAbl B CUCTEME OTOMIEHNS CTAHOBUTCS HWXE TPaHWYHOrO 3Ha4yeHus, KoTopoe
OOIMKHO 6bITb He MeHee yem Ha 100 mm (pasmep H) Bbllle MakcumanbHO HarpeBaemou
MOBEPXHOCTY TennoreHepaTopa. YCTPOMCTBO 3alLMThbl Ha Cryyall HeQoCTaTOMHOrO KONM4yecTsa
BOAblI NPeAOXpaHseT TennoreHepaTop OT HakanvBaHWs U paspyLUueHus.
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YCcTpOMUCTBO 3allMThbl Ha CryYau
HeAO0CTaTOYHOro Konm4yecTBa BoAbl

3. Mpumepbl BapuaHTOB MOHTaxa

20

YCTPOMCTBO 3alUMThl HA Cry4Yyal HEAOCTATOYHOrO KONMM4YecTBa BOAbl CriedyeT yCTaHaBnvBaTb
B HenocpeacTBEHHOW GnM3ocTu oT TennoreHepaTopa. Mexay TennoreHepaTopoM U 3TUM
3aLNUTHBIM YCTPOWCTBOM HE [OMMKHO OblTb HUKAKUX CY)XEHWUI M HUKaKoW apmaTypbl (HAacOCOB,
cMmecuTenew, 3anopHbIX YCTPOWCTB ...).

370 3aWMTHOE YCTPOWCTBO HYXXHO MOHTMPOBATbL B BEPTUKANbHOM MONOXeHuwn. uameTp
coeauHUTENbHON TpyObl JOMKeH ObiTb He MeHee DN 32!

&




WLF

Pacwn puTeribHble CoOCyabl

1. JencTBylOWMe NpaBuna

2. KoHCcTpyKuuMA, npMHUMN
pencTeusa

2.1. KoHcTpyKums

2.2. MpuHuMn gencreus

3. Mpumep MoHTaxa

CornacHo DIN 4751, yacTb 2 BCce oTONUTENbHbIE YCTAHOBKM, paboTatoLme C HeNocpeACTBEHHbIM
ncnonb3oBaHMeM NnameHyu n umetowne molHocTb cebile 350 kBT, B HenocpepcTBeHHOWM
©6rn30CTN OT NPeAOoXPaHUTENBHOrO BEHTUINS AOIMKHBI MMETb PacLUMpUTEnbHbIA cocya. B kaxaom
TennoreHepaTope A0MKHO BbITb He 6onee 3 NpefoXpaHUTENbHbIX BEHTUNEW 1, CriefoBaTernbHo,
He Gonee 3 paclMpuUTENbHBIX COCYAOB.

Yka3aHue:

Ecnn TennoBas MOLHOCTb OTAENbHBIX TennoreHepatopoB Huxe 350 kBT, TO
paclmpuTenbHbIn cocyn He TpebyeTcs. He TpebyeTcs oH 1 B TOM criydae, KOoraa HecKonbKo
TennoreHepaTopoB NofdcoeAuHeHbl K obluen noasoasilen Tpybe.

PacLumpsiomincs nap

Pacwwupsiowasics Boaa

D
4
2..5xD

© —/

S 0,8...1xD

3

g

©

PacwuputencHbin cocyn obecneunBaet Ge3onacHoe pasgeneHune BoAabl U napa. OH
npucoeamnHsAeTCs K OTBEPCTUIO NMPEeAOXPaHUTENBHOTO BEHTUNS, Yepe3 KOTOpOe BbIXOAUT
Bo3ayx. Korga aTo oTBepcTue OTKpbIBAeTCs, TO Boda (MnU BOASIHOM nap), HaxoZsAwascs nog
[aBrNeHneM, BbIXOOUT HE HEMOCPEACTBEHHO HapYXy, a OTBOAWTCA B PacCLUMPUTENbHbLINA COCYA.

Bnarogaps yBenuueHHOMY MonepevyHOMY CEYEHMIO PacLIMPUTENBHOMO COCyaa NPoVCXoanT
CHWXeHWe OaBrieHus. PacluMpUBLUNIACS Nap BbIBOAMTCS HapyXy, B TO BPeMsl Kak CHU3Y
MOXHO HabnogaThb, Kak BbiTekaeT Boaa.

Hapyxy

Yknow > 05% [

— E—

L
\/

[ ] P
Crok

BapuaHT MOHTaxa pacwmputensHoro cocyaa cornacHo DIN 4751, vactb 2
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BoponogorpeBartenb:
onpepnerneHuve, pac4yetr

MokasaTenb mowHocTU N ,
nokasarenb pacxoga N ons
ObITOBbLIX HYXA,

BbluucneHue

22

BbibupaTtb BogonogorpeBaTens cnenyet B cootBetcTBum ¢ DIN 4708 no metony eamHbIx
nokasaTenemn Ans >Xunbs.

OnpepeneHue:
[MokasaTenb MOLLHOCTU OMpeaensieT, BO CKOMbKO pa3 3abupaemoe KonuuecTBo BoAabl Gonblue
WUINN MeHbLUe, YeM AN CTaH4APTHOrO Xunbsi, onpegenexHHoro B DIN 4708.

B kayecTBe CTaHAapTHOro Xunuua, onpefeneHHOro Ha OCHOBE CTaTUCTUYECKUX
ncecneaoBaHun, NpUHMMaeTCa KBapTUpa, B KOTOPOKW NpoxusatoT B cpegHeM 3,5 yenosek. OHa
cocTouT 13 4 nomelleHWn n obopyaoBaHa OfHOM BaHHOMW (emkocTbio 150 n), a Takke ABYMSA
Toukamu Bopo3abopa. Bpemsa HanonHeHusi BaHHbI coctaBnseT 10 MUHyT. [ns Takoro xunuiia
TeopeTtuyeckn TpebyeTtca oanH Boinep, MMeroLLWiA nokasatens MowHocTn N, = 1.

C nomowpbilo mnokasaTtena pacxoga N MOXHO paccyuTaTb HYXHYH BeNUYUHY
BojgonojorpesaTtens, YkasbiBaeMblil U3rotoBuTENemM BOAOMOAOrpeBaTens nokasaTenb
mouiHocTn N, formkeH 6biTh Gonblue nokasatens pacxoda N unu no kpanHel mepe paseH emy.

0 (np-v-W)
MokasaTtenb pacxoga N = —mM8M8
20370
n = KONMUYECTBO WAEHTUYHbLIX KBAPTUP
p = CcpeaHee KOMUYECTBO XWUIMbLOB cornacHo Tabnuvue 1
V =  KONWYEeCTBO OAMHAKOBbLIX YCTPOWUCTB 3abopa BoAbl
W, = pacxod Tenna Ha Kaxpoe yCTpOMCTBO 3abopa Boabl B BT 4 cornacHo Tabnuue 2

Ta6bnuua 1: CpegHee pacnpeneneHue ksaptup B denepatuHoint Pecnybnvke MepmaHum no
cBefieHnaM ®epepanbHOro CTaTUCTUYECKOro BeAOMCTBA.

KonuuyectBo koMHaT
B KBapTupe * 1115 2 |25 3 |35 4 |45 5 |55| 6 |65 7

CpenHee Konu4ectso

XAMBLIOB P 25(25(25|23(27(31(35(39 (43|46 (50|54 |56

* 3@ UCKINOYEHNEM KyXHW, BaHHOW KOMHaTbl, Kopugopa, Kna,qosoﬁ

Tabnuua 2: Pacxop Tenna Ha Kaxmioe ycTponcTso 3abopa soasl W, B BTy

. KonnyectBo Pacxop Tenna Ha kaxaoe
OcHalleHne YcTpoictea Bogosabopa, yunteiBaeMble 3aB1paeMoli Boabi 3a |yCTPOWCTEO 3a60pa Boab!
KBapTUPbI npw onpeaeneHun pacxoaa Bopl onu pas (1) W. (8 BTu)
CTaHpapTHLI 1 BaHHa 1600 cornacHo DIN 4471 unm
BapuaHT 1 ,qyl.uesejm kabuHa co cmecmteanom 140 5820
6aTapeeit / 6e3 cmecuTenbHo 6aTapen
VK OBbIYHbIV YL
- 1 MOEYHbIN CTON U 1 KyXOHHasi paKoBMHa He YYUTbIBAOTCA
- ecnu B KBapTMpe MCMonb3yeTcs MHOro caHuTapHoro obopyaoBaHus, ee cnegyet
OTHECTM K BApUaHTY NOBbILLIEHHON KOMOPTHOCTU
BapmaHT no- BanHa 1600 cornacHo DIN 4471 140 5820
BbILLEHHOW BanHa 1700 cornacHo DIN 4471 160 6510
koMdpopTHocTV | MarorabapyTHas BaHHa 1 BaHHa C YCTYroM 120 4890
KpynHorabaputHas BaHHa (1800 x 750 mm) 200 8720
[Oywesas kabuHa co cMecUTENbHON 40 1630
6aTapeeii M 06bIYHbIN AyLU
[yweBas kabuHa c BEpXHUM 1 ABYMS 75 3020
GOKOBLIMU AiyLLAMU
[lononHuTenbHbIN HOMBUOYANbHBIA 100 4070
BEPXHUA OyLu
MoeuHbIi cTon 30 1160
Bune 17 700
PakoBuHa Ans MbITbs pyK 20 810
Handwaschbecken 9 350

KyxoHHasi pakoBUHa (Y4WTbIBAETCS TOMBbKO MO CrieLumansHOMy 3anpocy)




w." Popmynsap And pacyeTa noKasartens
pacxopa

OnpeneneHMe nokKasartenda pacxoga N aonsa BbIGOpa Boaonoporpesartens

MpoexT: MpoekT Ne:
KonuyectBo kBapTtump: Twnbl kBapTMp™: Jlnct Ne:
Tun kBapTMpBbI: OcHalueHue:
KonnyecTBo MAEHTUYHBIN KBaApTUP: n=
KonuyecTBo nomeLLeHuii; KonnyectBo XnnbLOB: P= (Tabn. 1)
. Pacxop Tenna Ha kaxgoe W
YctpoiicTea YCTPONCTBO 3abopa BoAbl: v
3abopa BoAbl:
WV
WV
WV
WV
WV
Tun kBapTUpbI: OcHalueHue:
KonuyectBo MAEHTUYHBIN KBaApTUP: n=
KonunyecTBo nomeLleHui: KonunyecTtBo unbLoB: P= (Tabn. 2)
. Pacxop Tenna Ha kaxgoe W
YctpoiicTea YCTPONCTBO 3abopa BoAbI: v
3abopa BoAbI:
WV
WV
WV
WV
WV
n p v W,
- (n-p-v-W)ges.
N =
20370
- N = =
20370
= N, 6onblue nnn pasHo
= BbibpaHo: N, =
(n . p . v . W,)ges. =

* KBapTI/Ipr, B KOTOPbIX UMeeTCA OANHaKoBOe KOJIM4eCTBO I'IOMeLLl,eHI/Iﬁ N CaHUTapHoro 060py,Cl,OBaHI/Iﬂ, MoryT 6bITb OTHECEHbI K KBapTupam ogHOro tuna.
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w." Noka3aTenb pacxoaa N, nokasaTtenb
mMowHocTu N/

Mpumep: [na noma n3 6 kBapTup B cootBeTcTBUM C DIN 4708 no meToay eauHbIX nokasaTenen Ans
Xunbsi TpebyeTcsa BbibpaTe NOAXOAALWMIA BOAoMoAorpeBaTerb.

M3 aTmx 6 kBapTup 3 KBaApTUPbl OTHOCATCS K TUMY CTaHAApPTHbIX, @ 3 KBaApPTMPbI - K TUMY
KBapTUP MOBbILIEHHON KOMMOPTHOCTY.

OnpeaeneHue nokasartens pacxoga N ans eni6opa Bogonogorpesarens

Mpoexr: MHO20KeapmMupHbil dom MpoexT Ne: XXX
Konuuyecteo ksaptup: 6 Tunsl keapTup™: 2 Jiner Ne: 1
Twn kBapTVpLI: 1 OcHalueHve: M108bIW. KOMPOPMHOCME
KonuuectBo MAESHTUMHLIA KBAPTUP: n= 3
KONMUECTBO NOMELLEHIN: KONWYECTBO XUMbLOR: p= 39 (Tabn. 1)
; Pacxoj Tenna Ha Kaxaoe
Yetpoictea T eatHa YCTPOWCTBO 3aGopa BOAb: W, 5820
3abopa soaby:
1 MoeuHsIl cmon WV 700
1 dyw (KoMgbopmHbiil Oyw) WV 3020
1 KyxoHHast MoiiKa W, ne ywumsbisaemest
1 paxosuHa dns 2zocmeti W, 350
WV
Tvn KBapThpbI: 2 OcHaujerne: SMaHOPMHbLIL 8apuaHm
Konu4ecTBo WAEHTWMHDIA KBAPTUP: n= 3
KonuuecTeo nomeLeniii: 3 Konuuecreo xunbLos: p= 27 (Tabn. 2)
. Pacxop Tenna Ha kaxaoe
Yctpoicrea 1 8aHHa yCTpoUCTBO 3a6opa BOAbI: W, sez0
3abopa BoAbI:
1 MOeYHbI cmon WV He yqyumsleaemcs
1 KyxoHHast MOUKa Wv He y4umbteaemcst
WV
WV
WV
n p v W,
3 .39 1 i 5820 - 68094 (n-p-v-W)ges.
N =
3 . 39 . 1 . 100 - 8190 20370
3 39 . 1 . 3020 = 35334
3 39 . 1 . 350 = 4095 162855
, N o= 20370 p—
3 2,7 . 1 . 5820 = 47142
= N, Gonbiue unu pasHo 7,99
= BuibpaHo: N = 8
(n p - v - Wj)ges. = __ 162855

* KBapTupbl, B KOTOPbIX UMEETCA OANHAKOBOE KOMUYECTBO NOMELLEHWIA U CAHUTAPHOTO OGOPY/L0BAHMUS, MOTYT BbiTb OTHECEHD! K KBAPTUPaM OAHOrO TVNA.
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BepTukanbHble 6onnepbl SE-1

OnutenbHass MoOwWHOCTbL Gounnepa

TexHU4ecKne xapaKTepucTUKn
BepTUKanbHbIX 6onnepos

¢ SE-1-150 no -400

L]

T
L
B

SE-1-500/-750

JononHUTenbHbIN 3NEeKTPOHarpeB

o[>

0

OnutenbHaa MowHOCTb Golinepa nokasbiBaeT, CKONIbKO NIMTPOB BOAbl B Yac MOXET ObiTb
BblJaHO MpW NOCTOSIHHOM KONMYECTBE BOAbI U NMpu pasHocTy TemnepaTtyp At = 35 K B pexume
NPUOPUTETHOrO BKIIOYEHUst Bornnepa.

OnutenbHasi MOLLHOCTb 60|7mepa YKa3blBaeTcA B 3aBUCUMOCTU OT crneayrwmx
napamMeTpoB:

Temnepatypa TexHnyeckon Bogbl Ha Bxoge - 10 °C  TemnepaTypa BoAbl, NOABOAMMOW K
cucteme otonnenus - 80 °C

TemnepaTtypa TexHM4YecKon Boabl Ha Bbixoge - 45 °C TemnepaTypa Bogbl, OTBOAUMON U3
cuctembl otonnexus - 60 °C

Tun BepTuKanbHoro 6ounnepa SE-1-150 | SE-1-200 | SE-1-300 | SE-1-400 | SE-1-500 | SE-1-750
BmecTtumocTb 6ornepa mTp 150 200 300 400 500 700
MokasaTenb MOLLHOCTH Niso 2 3.2 6,2 12 20 38
[nuTenbHas MOLLHOCTb
6ovinepanpn  80/60-10/45°C  «kBt-n/u | 20-490 | 37,5-920 | 50-1230 | 75-1850 | 58-1430 | 94-2320
70/50-10/45°C 13-320 | 26640 | 34-840 | 47-1160 | 38-940 | 71-1750
60/50-10/45°C 11-270 | 20-490 | 27-670 | 38-940 | 27-670 | 56-1380
55/50-10/45°C 10-250 17-420 | 21-520 | 32-790 | 25-620 | 48-1185
Makc. BbicoTa Goiinepa A MM 1085 1380 1420 1800 1850 1870
TepmomeTp B mm 750 975 980 1150 1158 1495
MNoakntoyeHn XxonoaHom Boab! C Mmm 110 110 114 114 85 360
OTBOA CeTeBol BOAbI D mm 281 281 297 297 370 605
Linpkynsums E mm 485 715 750 1005 1185 1075
MNoasopa ceTeBow BoAb! F mm 610 823 910 1114 975 1467
3abop ropsyeri Boabl G mMm 710 990 1000 1372 1850 1835
HunameTp Gonepa H mm 500 500 600 600 650 800
[OnameTp koxyxa I MM 600 600 700 700 750 1000
DdnaHey, Kmm - - - - 370 440
TepmomeTp (BHYTp. pe3bba) Rp S S S S S S
PerynsaTtop (BHyTp. pe3bba) Rp S S S S S S
OnekTpoHarpes (BHyTp. pe3bba) Rp 2 2 2 2 2 18
BHyTp. AnameTp pnaHua MM - - - - 175 210
Mopaya xonogHom BoAkl (BHYTP. pessba) Rp 1 1 1 1 1 18
OtBoA ceTeBoi BoAbl (BHYTP. pe3bba) Rp 1] 1] 1] 1] 1 1]
Monsop ceTesoit Boab! (BHYTP. pe3bba) Rp 1] 1] 1] 1] 1 1]
Linpkynsumsa (BHyTp. pesbba) Rp s s s s 1 18
3abop ropsuen Boapl (BHYTp. pe3sba)  Rp 1 1 1 1 1 18
[MoBepxHoOCTb HarpeBa M2 0,9 1,5 1,9 2,3 2,0 3,4
ConpoTuBreHve ceTeBoii BoAbI
80/60-10/45°C m6ap 4,8 22 48 145 82 97
Bec Kr 106 133 169 207 225 340

K BepTukanbHomy 6onnepy SE-1 npepnaraloTca ycTpoWcTBa AOMNOMHUTENBHOrO
anekTpoHarpeBa MoLlHOCTbIO 2 KBT Ha 230 B, nnm cooTBeTCTBEHHO, MOLLHOCTBIO 4,5 nnu 6
kBT Ha 3 x 400 B.

OTOT HarpeBaTesnbHbIA 3N1EMEHT BbINOSIHEH U3 MHKONOSA C 3P(PEeKTOM CaMOOYUCTKM U CO
BCTPOEHHbIM 3aLlUMUTHBIM OrpaHuuuTeneM TemnepaTypbl.

[na HarpeBaTeNbHbIX 3N1IEMEHTOB MOLLHOCTbIO 2 KBT gOnonHMTenbHO BCTpauBaeTcs
TepmocTaT bolnepa, perynupyemsblii B ananasoHe 10-60 °C.
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MHorocekuuoHHble 6ounepbl MS

NMpumeHeHne

Mporpamma nocTtaBok

WUcnonHeHne

TexHu4yeckue
XapaKTepPUCTUKN

CoeauHuTenbHbIe prsbl
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O] |6 ©10|06

O] © (ONNO) (ONNO) (O NONNO;

o ® (O] O] (OB NO) |6 (O NONNO;
ggﬁ;ﬁﬁk}?wom 200 200/2 200/3 200/4 200/6 200/9

MHorocekumoHHble Gonnepbl MS MCNONb3YOTCA NPEMMYLLECTBEHHO B TeX Cly4asx, koraa us-
3a HepocTaTka Nnowiagn HeT BO3MOXHOCTU YCTAHOBUTbL OOMbLUOK BepTUKanbHbIA Gonnep
UNn Korga Takon Gowvnep TPYAHO BHECTU B HY)XHOE MOMELLEHUE.

M3 BblCOKONErMpoBaHHOW cTanu, 3aBOACKOW HOMep

MUHeparbHOro BorokHa. Pama n obnuuoska: ST-37.

1.4571, ¢ Tennousonsunen ns

Tun MS 200 200/2 | 200/3 | 200/4 | 200/6 | 200/9
EmkocTb Goinepa TNTPBI 200 400 600 800 1200 | 1800
[OnuTenbHasi MoLLHOCTb Bovinepa
npn 90/70°C n/q* | 2015 | 4030 | 6045 | 8060 | 12090 | 18135
kBt | 80,6 161 242 322 484 725
80/60°C n/y* | 1250 | 2500 | 3750 | 5000 | 7500 | 11250
kBT 50 100 150 200 300 450
70/50°C n/y* 730 1460 | 2190 | 2920 | 4380 | 6570
KBT* 29 58 87 116 174 261
55/50°C n/y* 490 980 1470 | 1960 | 2940 | 4410
kBt | 19,6 39 59 78 118 176
MokasaTenb MOLYHOCTU Niso 5 15 32 50 90 190
Pacxog ceteBoit Bogbl npu 80/60°C M3/4 2,15 4.3 6,45 8,6 13 19,3
ConpoTuBneHne ceTeBoil BoabI mbap 100 100 100 100 100 100
FabapuTbl (C 0BNMLIOBKOI) ANNHA mv [ 1240 | 1240 | 1240 | 1240 | 1240 | 1240
LuMprHa MM 620 620 620 1190 1190 1760
BbicOTa MM 625 1235 | 1845 | 1235 | 1845 | 1845
MoaknioyeHust  ropsiyasi Boga (HapyxH.)
XxonofgHasi Boaa (HapyxH.)
LMpKynaLms (Hapy»H.) R s" R s" R s" R s" R s" R s"
noaBO/, CETEBOM BOAbI(HAPYXH. )
0TBOA CeTEBOWN BOAbI(HAPYXH.
Bec K 83 160 245 320 480 725
Makc. paboyas TemnepaTtypa
TexHnyeckas soga °C 95 95 95 95 95 95
Heizwasser °C 110 110 110 110 110 110
max. Betriebsdruck Brauchwasser 6ap 10 10 10 10 10 10
ceTeBas Boaa 6ap 10 10 10 10 10 10

* MNpwn 10/45 °C - xonogHas / ropsyvas Boga

[nsa Toro 4ToGbI NPU MCNOMNBL30BaHUN MHOTOCEKLIMOHHOTO Gornepa MS 3abop Boabl 1
yaaneHue Bo3gyxa NpPOU3BOAWMWUCHE MapaniienbHO 130 BCEX CEKUM OAHOBPEMEHHO,
coeavHUTENbHbIE TPYGbI CriedyeT npoknaapiBath Mo cnocoby TuxenbmaHa (CM. npumepbl

BapuaHTOB MOHTaxa).
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MHorocekuuoHHble 6ounepbl MS

Cxema npoKnagku
CcoeAuHUTEnNbHbIX TPY6
MS 200/4

@Hapy>KHa;| pe3bba 3/4 plorima
(@HapyxHas pessba 1 1/4 gronma
@Hapy»maﬂ pesbba 1 1/4 provima

"t

[opsivast Boga

XonopHas
O 0|0 O
BoAda @ 9
©) Pl
© o OCDo (@) @
@ (o] (o]
@
lre O[O0 o|®
®<L 4
O O®O O ®O o .
o 3anopHblii BEHTUIb
Limpkynsaums
» OaTtuuk
@ Temneparypbl

@Hapy>KHa;| pe3bba 3/4 prorima
@Hapy»maﬂ pe3bba 1 1/4 groima
(®HapysxHas pesbba 1 1/4 gronma

Yka3saHue:

BHUMAHME:

Me)K,qy npeaoxpaHuTernibHbiM BEHTUNEM U NpucoegunHeHnem XONOAHOW BOAbl

Ha Goirnepe He AOIMKHO GblTb HUKAKMX 3amMOpHbIX YCTPOWCTB.

®

Moasona

BOAbI _@_
3arpysouHbii
Hacoc

4,

0O Jle) 0O Oraon
(0] ®O®
(] (]
® A@o@@\ [ ° e\l
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O 0|0 O
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/(;@o %
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3anopHbi
BEHTUMb

B KOMMMeKkT noctaBkM MHOFOCEKLMOHHOrO Goiinepa MS B kauyecTBe MHCTPYKLMM MO MOHTaxy
BCerAa BKMOYaeTCs COOTBETCTBYHOLLAA CXeMa NPOKNagku CoefAuHUTENbHbIX TPyo.
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N3mepeHnsa Ha TONOYHbIX YCTaHOBKaXx,
pa6oTalowmnx Ha HedpTenpoayKTax v rase

1. O6wme Tpe6oBaHUS K TOMOYHbLIM
yCTaHOBKaM, paboTaloLum Ha
HedTenpoayKTax v rase

28

CornacHo PacnopsikeHus o 3awmTte oT BbibpocoB (BlmschV) k TonoyHbIM ycTaHOBKaM,
paboTalowmm Ha HedTenpoaykTax v rase, NpeabABNATCS cnepyolmne TpeboBaHus:

B pa6otatolmx Ha HedbTenpoaykTax 1 ra3e TOMOYHbIX YCTaHOBKaxX, KOTOpble Bbinu COOpyXXeHbl
UM B KOTOPbIX B CBA3W C 3aMeHOi koTna 6binu npou3BefeHbl U3MEHEHWUS MOCe TOro, Kak
BCTYNWUIO B CUMy [aHHOE pacropsikeHune, AOMKHbI BbiTb NpeayCMOTPEHbl TEXHUYECKUEe Mepbl,
obecneunBatolme orpaHu4eHne BbIGPOCOB OKMCIIOB a3oTa B npefeniax, CoOOTBETCTBYIOLMX
COBPEMEHHOMY YPOBHIO TEXHUKM.

B yacTtHOCTM, AN YCTaHOBOK, paboTarolmx Ha HeddTEeNpoayKTax, AeVCTBYIOT Crieaytolme npasuna:

a) CreneHb NovepHeHUst unLTPoBaribHOM Bymarn 1M3-3a nblreobpasHbix BbIGPOCOB B OTXOAsLLEM
rase He JOIMKHa MpeBbILLAaTh NokasaTernb coagepkaHusi caxim 1 (Mo LwKarne cpaBHeHUs nokasarenew
cogepxaHusi caxu PuHrensmaHa).

6) OTxopsiwme rasbl He JOIMKHbLI codepaTb AepuBaToOB HETU (HE OOMKHO ObiTb XenToro
OKpaLUMBaHUsi unTPoBanbHON Gymarn).

B) Obs3aTenbHoO cobnogaTte rpaHWyYHble 3HAa4YeHWUs MOTepu OTXOASILLMX ra3oB (CM. Tabnuuy
Ha cTp. 28)!

B To Bpemsi kak NyHKTbl @) U 6) MOXHO MPOKOHTPONMPOBATL BU3yaribHO, MyHKT B) onpeaensieTcs
nyTeM BbIMWCIIEHUI, MPUYEM STOMY Luary AOSDKHO NpeaLLecTBoBaTh M3MepeHne nmbo copepkaHns
kucnopoaa (O,) nubo conepxanna asyokucu yrmepoaa (CO,) B oTxodswem rase. Temnepatypa
OTXOASILLEro rasa AormkHa hUKCMpoBaTLC B TOT X€ MOMEHT, Koraa MPOBOASTCS 3TU U3MEpeEHUsI.
Tornbko TakvmM 06pa3oM MOXHO MpPaBUIbHO ONPEeAEenUTL MOTEPHO OTXOASLLUMX ras30B.

CornacHo PacnopsikeHus o 3awute oT BbibpocoB (BlmschV), notepsi oTxoaswmx rasos
paccunTbiBaeTCs no criegytowen dopmyne:

a) npu namepeHun cogepxanus asyokucu yrnepoga (CO,) B oTxogdwem rase:

(1]

6) cogepxaHus kucnopoga (O,) B oTxoAsulem rase:

A 2]

=(t-t) (—" +B
%= 4ot (gl B

O603Ha4YeHus:

g, = noTeps OTXOASWMX rasos B %

—
"

pd

Temnepartypa oTxogsawumx rasos B °C

t = Temneparypa Bosgyxa ,Heobxoaumoro Ansa nogaepxaHus npouecca ropexns B °C
CO, = obbemHoe coaepxaHue OBYOKWUCW yrnepoda B Cyxux OTXoaswux rasax B %
O, = obbemHoe coaepxaHue KMCNOpoaa B Cyxux OTXOAALMX rasax B %

B 3aBucumocTv OT Buaa Tonnmea Ans sHadeHuwin A, A, n B pelicTeutenbHa criegyrolias tabnuua:

Tonnuso Maasyt MpupoaHbIn CXWKEHHbIN ra3 n cmecu
KoHcTaHThI ras CXWKEHHOro rasa n Bosgyxa
A, 0,5 0,37 0,42
A, 0,68 0,66 0,63
B 0,007 0,009 0,008

Tabnuua 1: KoHcTaHTbI A pacyeTa NoTeph OTXOASILLMX ra30B B 3aBMUCUMOCTM OT Buaa TOnnvea

M3amepeHusi oTXoAsALLMX ra3oB crieqyeT NPOBOAUTL Ha paccTtosiHum 2 x d (d = guameTp AbIMOBOW
TpyObl) - AN BepTMKanbHON AbIMOBOM TPYyObl M Ha paccTosHuM 3 X d - Ans ropuM3oHTanbHoOM
ObIMOBOW Tpy6bI.

I'Ipe}:lBapMTeano Heobxoaumo npoBepuTb NPaBUbHOCTb pa6OTbI n3MmepuTenbHbIX I'IpI/IGOpOB.

[nsi TONOYHbIX YCTAHOBOK, paboTalLwmx Ha HedhTenpoayKTax, ¢ pacnblIMTENbHbIMU ropernkamm
M ONS TOMOYHbIX YCTAHOBOK, paboTalolmx Ha rase, ¢ ra3ogyTbeBbIMU rOpenkamm U3MepeHus
HY>XHO Ha4YMHaTb He paHee, YeM 4Yepe3 ABe MUHYTbl Mocne BKIYeHUs ropenku. Temnepatypa
KOTNna gormkHa bbiTb He Hke 60 °C.
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N3mepeHnsa Ha TONOYHbIX YCTaHOBKaX,
pa6oTalowmnx Ha HedpTenpoayKTax v rase

2.1. UsmepeHue TAru Ha Bxoae
AbIMOBOM TPyObl U B Kamepe
cropaHus

Mo4Tn Cc Takoml e TOYHOCTbID MOXHO paccyuMTaTb MOTEPI OTXOASLUMX ra3oB C MOMOLLbIO
06bI4HON hopmynbl 3urepTa. Mpu aToM ANa Ma3yTa NPUHMMAETCH MOCTOSIHHBIN KO3 MULIMEHT,
paBHbIn 0,59, anst npupoaHoro rasa - 0,46, ans cxwkeHHoro rasa - 0,50.

MoTeps oTxogsAwmx ra3oB no gopmyre 3urepTa:

Mpumep:
t -t 3
— A L . 059 Temnepartypa oTxogswmx rasos 200 °C
9y = —=— , .
CO. % Temnepatypa Bo3ayxa B nomelueHun 20 °C
2 Copepxanne CO2 B otTxoasawmx rasax 13 %
0,59 - nocT. koadhduumneHT Ana masdyTta EL

_ow0-20
W T3 ’
4. = 817%

KoadbdbnumeHT nonesHoro aeiicTems TonouHoit yctadoskn N = 100 % - 8,17 % = 91,83 %

|_| Touka namepeHus

Puc. 1:
Touka nsmepeHus
ObIMOBbIX ra3oB

I=2xD

OnuncbiBaeMbI Hke NOPSiAOK AENCTBUA OTHOCUMTCS K TOMOYHbIM YCTAHOBKAM C AYTbEBbIMU
ropenkamu ans HedTenpoaykToB. Ha ero ocHoBe GyaeT nosicHeHa Iorvka ykasaHHOW Bhbllle
nocrnefoBaTeNbHOCTU Pas3fNNYHbBIX U3MEPEHUI.

Mpexae Yyem HavyaTb U3MEPEeHWs, HYXXHO 3anycTuTb KoTen. Obs3aTenbHbIM yCrnoBueM Ans
3TOro ABNSIeTCS NpaBuUNbHOE MOAKMIOYEHWEe Topeniok K yCTPOWCTBY nogadu Tonnuea u
OCHalleHne Mx CooTBETCTBYylOWEN POPCYHKON COrNacHO MHCTPYKUUM U3rOTOBUTENS.
PerynupoBka (Hanop HacocoB, AaBneHue BO3ayxa) OCYyLLEeCTBMNSETCA Takke B COOTBETCTBUM
C VHCTpYKUMEW M3roToBUTENS.

B TONOYHbIX yCTaHOBKax C eCTECTBEHHOWN TAroW Tsra B AbIMOBOW Tpybe ABMNsSeTCs peluaroLmnm
yCroBMeM Ans ONTMMarbHOro npouecca ropexus. [yTem naMepeHusi COOTHOLLEHWS AaBReHNs
B bIMOBOW Tpy6e MOXHO yCTaHOBUTb, UMEETCA N HeobxoAMMbIA ANA TennoreHepartopa
Hanop, NpefyCMOTPEHHBIN N3roToBUTENEM.

Ecnu nocne aToro u3amMeputb NOHWXEHWE AABIIEHWsi B KamMepe CropaHus 4yepes crieuuansHo
npefycMOTpeHHOe Ansi 3TON Lenu oTeepcTve, NMBo Yepes 13onMpoBaHHOE CMOTPOBOE
oTBepCTUE B ABepLe KOTra, TO MOXHO OonpeaenuTb nepenaj AaBreHus Unu, uHave rosopsi,
conpoTvBIieHMe ObIMOBbIX ra3oB KOTMa.

MM BofA. cTonb6a
-5 -4 -3 -2 -1 0 1 2 3 4 5

mb6ap
I

I [-voBas TpyGa

W OTtonuTenbHbIA KoTen
I 1

1«——p! ConpoTtueneHune

Puc. 2: ConpoTuBneHne co CTopoHbl AbIMOBbIX ra3oB (0,1 m6ap = 1 mm Boa. cton6a)
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N3mepeHnsa Ha TONOYHbIX YCTaHOBKaXx,
pa6oTalowmnx Ha HedpTenpoayKTax v rase

2. Kakne namepeHusi npoBoAATCA B
npakTuKe Ha TONOYHOW YCTaHOBKe,
paboTalowen Ha HedpbTenpoaykTax?

30

2.2. OnpepeneHve nokasartens
cofepXaHUA caxwu

Yto6bl 0b6ecneunTb HGecnepeboiHyo paboTy cucTeMbl OTOMNMEHUs), HEOOXOAMMO NPOBOAUTL
crefyoLlme U3MepeHns:

1. N3meputb TAry B gbiMoBon TpyGe u/unu gaBreHve B kamepe cropaHus (noHwkeHwe/
noBbllleHWe Aasnenus). MNpu aTom ropernka AormkHa ObiTb BKIOYEHa, a kKoTen pasorpeT Ao
paboyero pexuma.

. npOBeCTVI TEeCT coaepiXaHna caxwu.

. Copepxanune CO, nunn O, M3MepuTb OAHOBPEMEHHO
UM HEenocpeAcTBEHHO APYr 3a APYroM B OOHOW
. Temnepatypy oTxoAawmnx rasoBd ,; toi xe Touke.

a b WODN

. Miameputb Temnepatypy BcacbiBaemMoro Bo3sgdyxa Ansl NoAAepxaHusi npouecca ropeHust.

Bce namepeHus, npoBoanMble Ha CTOPOHE AbIMOBBLIX ra3oB, Kak, Hanpumep, U3MepeHue
copepxaHnua CO,, coaepaHns caxu, TArv B AbIMOBOW Tpy6e NpoBOAATCS Y USMEPUTENbHOro
0TBEpPCTUS B AbIMOBOW Tpybe, KOTOpOe AONXHO HaxoAMUTbCHA Ha pPacCTOSHUW, PaBHOM
npvMepHo ABYM AuameTpaM Tpybbl 3a natpybkom Ans OTBOAa OTXOAALWMX rasos (2 x d).
M3amepeHne HyXHO MpOBOAMTb B LIEHTPE MACcCOBOro MOTOKa OTXOASALMX rasoB, TO eCTb Tam,
roe ux TemnepaTypa SIBNSieTCS MakCUMarbHOW.

ﬂﬂﬂ 3TOM Lenn HeobxoaMMo NoAroTOBUTb COOTBETCTBYHOLLME U3MepuTesibHble MHCTPYMEHTHI,
npeanaraemMmble cneunann3npoBaHHbIMWU TOProBbIMU NpeanpuUATUAMN. Yauwe Bcero
ncnonb3dyeTca caxeBblll Hacoc.

MeTop onpeneneHns nokasartens COAEPXKaHWA CaXu B OTXOASALLMX rasax 3akiio4aeTcs B TOM,
4TO C MOMOLLbK 3ITOrO Hacoca onpepeneHHoe konuyecTtso (1,65 n) gbiMoBoro rasa
npokaumBaeTcst yepes3 unsTpoBanbHyto bymary (npokadatb 10 pas). Caxa ocaxpaetcss Ha
unsTpoBanbHoM Gymare 1 B 6onblUen UM MeHbLUen cTeneHn okpalumBaeT ee. CTeneHb
noyepHeHns UNLTPoBanbHOM Bymarn us-3a crieja caxu onpenensieTcsi No CpaBHUTENbHOM
wkane (no metoay PuHrenbmaHa). UTtobObl pe3ynbratel M3MepeHnUid He ObinMn UCKaXKeHbl 13-3a
nonajaHusa MOCTOPOHHero Bo3ayxa, AbiMoBas Tpyba nepen nsMepuTernbHbIM OTBEPCTUEM, a
Takke ABepLbl KOTNa U CMOTPOBOE OTBEPCTUE AOIMKHbl ObiTb FEpMETUYHO 3aKpbIThI.

B HOBbIX yCTaHOBKax Mo BO3MOXHOCTW criefyeT CTPEMUTBLCS K TOMY, 4TOGbl NokasaTenb
cogepxaHusa caxu 6bin paBeH 0. CormacHo PacnopspkeHuto o 3awmTte oT BbIGpocoB
(BlmschV) ans TonoyHbIX yCcTaHOBOK, paboTalowmx Ha HedTenpoaykTax, MakcuManbHO
[onycTumas cteneHb noYepHeHus hunbTpoBarnbHoW Gymaru, onpeaensemasi no Likane
PvHrenbmaHa, cooTBeTCTBYeT oTMeTke 1 B CepoM AuanasoHe.

Puc. 3:

CaxeBbli Hacoc ans
onpeaeneHus nokasartensi
cofepxaHusi Caxu B
OTXOASLUMX razax
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N3mepeHnsa Ha TONOYHbIX YCTaHOBKaX,
pa6oTalowmnx Ha HedpTenpoayKTax v rase

2.3. UamepeHue coaepxanus CO,

2.4. NamepeHue TemnepaTypbl
OTXOAALLMX ra3oB

MpuynHa, noyeMy HeoBXoaMMO CTPEMMUTLCH K TOMY, YTOGbl NoKasaTenb COAep)XaHWUs Caxu
BbIN Kak MOXXHO MeHbLLe, 3aKM4YaeTca B Tennou3onNupytoLLeM OeiCTBUM Caxu U ONacHOCTU
3arpsAsHeHns OKpyxatollen cpedbl. Hanpumep, crnoit caxu TonwmHon 1 MM obycnasnueaet
BO3pacTaHve TemnepaTypbl OTXOASLUMX ra3oB Ha 58 °C. JTO 03HayaeT, YTo Yepes NoBEPXHOCTU
HarpeBa, NOKpbITbIE CaXeil, SHEPrMs ObIMOBbIX ra3oB XyXe nepeaaeTcs B BOAY B OTONUTESNIbHOM
KOHTYpe 1 TepsieTcsi, YXOA4a Ha MOoBbllLEeHNe TemnepaTypbl OTXOAALMX Fra3oB.

x
E 220
g 200 -~
g~ L~
25 f,i 180 !
B 25160
Puc. 4: gﬁé 8 1‘218 P
BospacraHue Temnepatypbl OTXOAAWMX & & 100 P
rasos B 3aBUCMMOCTY OT TonwmHbi crios £ 8 S 80
caxu 8o 60 —
5 § g 40 7
gge 20

0 0,5 1 1,5 2 2,5 3 35 4
TonyHa crnos caxm Ha NoBEPXHOCTW Harpesa (MM)

Oco6oe BHMMaHWe crieayeT yaenatb usmepeHno copepxanusa CO,. Koraa aToT nokasatenb
OTHOCUTENBHO HWU3KUWA, OH CYLLECTBEHHO BNUSET Ha TemMnepaTtypy oTxoasdwmx rasos. Ecniun
pacxof TonnvBa OTPErynnpoBaH NpaBuibHO, HO A0S BO3J4yXa CMMLLKOM Gonbluas, To B KOTne
npoucxoauT HarpeB M36bLITOYHO NMOABOAMMOro BO3Ayxa, TEMNno KOTOPOro He yaaeTcs
Mcnonb3oBaThk NonHocTblo. OHO OkasbiBaeT HebnaronpusaTHOe BO3OENCTBUE Ha TemnepaTtypy
OTXOASALMX ra3oB W MOBbILLIAET COMPOTUBMEHME KOTNa No TPakTy AbIMOBOro rasa. B pesynerate
usmepeHus copgepxaHnsa CO, KOCBEHHbIM MYyTeM MOXHO YCTaHOBUTb, ONTUMAanbHO fu
oTperynupoBaHa nodaya Bosayxa B cucTeme otonneHus. [na onpeaenexns cogepxaHus CO,
Ha MpakTuKe valle BCcero NMpUMeHSeTCsl Tak HasbiBaeMblii ,Lelikep“. B aTom ycTponcTee B
KayecTBe agcopbeHTa HaxoauTcsa pacTBop eakoro kanu (KOH). HekoTtopoe konunyecTBo
OTXOASALUMX ra3oB C NMOMOLLBI Py4HOro Hacoca (nmpumepHo 18-22 npokayvek) npornyckaeTcs
Yyepes aTOT aacopbeHT, Gnarogaps KOTOPOMY MOXHO onpeaenuTs copepxaHua CO, no
yMeHblueHnto o6bemMa oTxoasAwmx ra3os. PesynbtaT namepeHnss MOXHO cyuTaTb Ha
COOTBETCTBYIOLWEN LKane. Ha npakTvke 3To AOMKHO ObITb 3HaveHue nopsigka 12,5 % (npu
nokasartene cogepxaHusi caxu 0).

Mpyn cnmwkom Huskom cogepxanun CO, B OTXOAALMX rasax HyxHO 0Bsas3aTernibHO NpoBecTM
KOHTPONbHOE M3MepeHue B TOMOYHOW kamepe. Ecnu 3geck Byaet oBGHapyXeHO CrWLLIKOM
BbiCOKOe cofepxaHue CO,, To 0QHO3HAYHO CriedyeT, YTO MEXay Kamepoi CropaHus 1 TOYKOM
M3MepeHus OTXOoAsWMnX rasoB nonagaeT NOCTOPOHHMI BO3AyX, KOTOPbIA HeobxoaMmo
ycTpaHuTb. MNpoBoas namepenune cogepxanna CO,, HYXKHO TaKke CneauTb, Y4To6bl Bbino
3aKpbITO CMOTPOBOE OTBEPCTME Ha ABepLie KOTna (4epe3 Hero MoXeT MocTynaTb NOCTOPOHHWI
BO34YX).

OpHoBpemeHHO ¢ n3mepeHnem coaepxaHns CO, HYXHO NPOBOAUTL M3MEPEHVEe TemnepaTypbi
oTxoasumx ra3oB. B GonblumHcTBE crnyyaeB ans 3To TpebyeTcs COOTBETCTBYHOWMIA LMpoBOM
N3MepUTEnbHbIA MHCTPYMEHT. Ecnu Takoro namepuTenbHOro MHCTpyMeHTa Het, To oba usmepu-
TenbHbIX MPoLecca HYyXXHO NPOBOAUTL CPa3y Xe ApYyr 3a ApYroM.

Puc. 5:
N3mepeHne
Temneparypsbl
OTXOASILUMX ra3oB
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N3mepeHnsa Ha TONOYHbIX YCTaHOBKaXx,
pa6oTalowmnx Ha HedpTenpoayKTax v rase

2.5. NamepeHue TemnepaTtypbl
BO34yXxa, BcacblBaeMoro Ans
noaaepXaHuA npouecca ropeHus

3. Kakne namepeHusa npoBogAaTcA Ha
npakTuKe Ha ra30BOM KOTIle C
ropenkoun, paboTatoLyen npm
aTmoccepHOM gaBneHun?
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TemnepaTypy OTXOOALWMX ra3oB TpebyeTca M3MepATb ANs TOro, YTobbl, C O4HON CTOPOHDI,
paccumMTatb MOTEPH OTXOAALWMX ra3oB (cM. nyHKT 1 pasgena ,O6wwne TpebGoBaHusa®), a ¢
OPYron CTOPOHbI, OLEeHUTb paboyee COCTOsIHME YCTaAHOBKM B Lenom. YTobbl nsbexartb
NOrpeLUHOCTEN B UBMEPEHUSIX, MPU N3MEPEHUN TEMMNEPATYPbI OTXOASILLNX Fa30B HYXXHO CreanTb
3a TeM, 4YTOObl KOHeL, JaTyuMK TepMOMETpa He Comnpukacascs co CTeHKaMu AbIMOBOWN TpyObl.

B 3aBMCMMOCTM OT TUMNa KOHCTPYKUWWM AbIMOBOW TpyObl TemnepaTypa OTXOASLWMX rasos
[OImKHa ObITb yCTaHOBIEHA MyTEM PEryNMPOBKM rOPEnok TakuM 06pa3om, YToObl He BO3HMKAsO
HUKaKMX NOBPEXAEHUN.

Kpome TOro, Ana AbIMOBbIX pr6 YYBCTBUTEJIbHbIX K BO34ENCTBUIO Bnaru pekomeHayeTca
BCTpaunBaTb KOM6I/IHVIp0BaHH09 yCTpOI?ICTBO Ana BTOpPUYHOro Bo3ayxa.

Ons obIMOBbIX TPYG HEYYBCTBUTENbHbIX K BO3OEWCTBUIO BMarm MUHUManbHasi gonyctumas
TemnepaTtypa OTXOAsILUMX ra3oB Ha BxoAe AbiMoBoi Tpybbl cormacHo DIN 4702 cocraBnsiet
160 °C pgns Tonok, paboTarowumx Ha HedpTenpoaykTax, u 80°C ans Tonok, paboTarowmx Ha rase.
Ecnu TemnepaTypa OTXOASILLUX ra30B HWXE, TO HYXHO MCMNONb30BaTb AbIMOBYL TpyOy
HEYYBCTBUTENbHYIO K BO3AEWCTBUIO Braru, a B ONPeAeneHHbIX Cryvasix Takke YCTOWYMBYIO
K BO34encTBuo kucnor!

TemnepaTypy Bo3ayxa QAN noadepXaHus Mpouecca FOpeHUs HYXHO W3MepsTb
HEMOCPEACTBEHHO Y OTBEPCTUS TOpesikK, rae Npov3BOAMTCS €ro BcacbiBaHue. MamepeHue
OOJKHO NPOM3BOAMTBLCS OYEHb TOYHO, TaK Kak 3TO 3HAYeHWe YYuUTbIBAETCS Npu nogcyerte
noTepb OTXOAALWMX ra3oB B KayecTBe (pakTopa BnusiHMsA. YKasbiBaemasi NpubnusmTensHo
TemnepaTtypa Bo3gyxa B MOMELLEHUM MOXET MPUBECTM K OLUMGOYHBIM pesyrnbTaTam.

T e—

Puc. 6:

M3amepeHre TemnepaTtypbl
BO37yXa Ans noaaepxaHus
npoLecca ropeHusi y oTBepcTusi
ropernku

Mo noBoay M3mMepeHuid, NPOBOAMMbIX Ha ra3oBOM KOTNe, paboTatoLiem npu atMochepHOM
AaBneHun, HeobxoaMMOo 3amMeTUTb, YTO NPU 3TOM MCMOMb3YeTCs MPUHLMN CKUraHUa Tonnvea
npu atMocdepHOM AaBneHun ¢ n3bbiTkom Bosayxa npumepHo 40-60 %. OTo o3Hayaert, 4To
oTperynupoBaTh nogady Bo3ayxa Tak, kak, Hanpumep, Ansi ra3oayTbeBbIX FOPeniok, He yaaeTcs.
[MoaTomy nokasatenu ammuccumn B ropasfo bonbluen cteneHn 6yayT 3aBUCETb OT KOHCTPYKLMW
YCTPOMNCTBA, YCTAaHOBNEHHOW MOLLHOCTU, TAMM B AbIMOBOW Tpybe v ncrnonb3yemoro tuna
rasa.
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N3mepeHnsa Ha TONOYHbIX YCTaHOBKaX,
pa6oTalowmnx Ha HedpTenpoayKTax v rase

3.1. U3mepeHune TArv B AbIMOBOM
Tpybe

3.2. U3mepeHue copepxaHuA
CO, B oTx0oAsILMX Frasax

3.3. UamepeHue Temnepartypbl
OTXOAALMX ra3oB

3.4. UamepeHune Temnepartypbl
Bo3Ayxa Ans noaaepXaHus
npouecca ropeHus

3.5. UamepeHune copepxaHua CO

4. BoiBOg

Ha NpaKkTuke Npon3BoaATCA UaMepeHuna cnefyruwmnx BeNMMYnH:

. TAra B AbIMOBOW Tpybe

. copnepxanue CO,

. cogepxanue CO

. Temnepartypa OTXoAsLUuX rasos

. TemnepaTtypa BcacbiBaeMoro Bosgyxa

A wWwN -~

npe,D.Bapl/lTeJ'leblM ycnosuem Onda npoeeneHua ykas3aHHbIX Bbllle I/I3MepeHI/IIZ ABNnAeTcAa
I'IpaBI/IJ'IbeIVI 3anycK KoTna B COOTBETCTBUU C ,D.eﬁCTByIOLLl,I/IMI/I npegnucaHnaMn 1 ykasaHnamm
n3rotosuTena.

[ns nonyyeHus onTMmanbHbLIX NMoOKa3aTenemn npouecca ropeHns Tara B AbIMOBOW Tpybe npu
MCNONb30BaHWN CheumanbHbiX ra3oBblX OTOMUTENbHBIX KOTNOB, paboTawwux npwu
aTMocepHOM AaBneHnu, nMmeeT elle Gonbluee 3Ha4YeHWe, Yem B criyyae rasofyTbeBblX
ropenok. Mpu ucnonb3oBaHuUU crneunanbHbIX ra3oBbiX OTOMUTENbHBLIX KOTIOB, BbIMyCKaeMbIX
dupmon ,Bonbd®, TpebyeTca Tdra, pasHasa 0,05-0,1 m6ap. 310 M3mepeHune, a Takke Bce
npoyve WM3MepeHus, NPOBOAMMBbIE MO TPaKTy OTXOASAWMX ra3oB, BbIMNOMHAKTCHA Yy
N3MEepUTENbHOTO OTBEPCTUS B AbIMOBOM TpyGe, KOTOpoe AOMKHO HaXOOAMUTBCA Ha PacCTOSIHWK,
paBHOM MpuMepHO ABYM AnameTpam (2 x d) Tpybbl 3a natpybkoMm And npucoeamHeHus
ObIMOBOM TpyObl K YCTPOWCTBY 3alUUTbl MOTOKA.

NamepeHne copepxaHusa CO, B OTXOAALMX razax NpPOM3BOAUTCSA MO TOMY Xe NpuHLuny,
KOTOpbIA onncaH B nyHkTe 2.3. OgHaKo B 3TOM Cryvae HYXHO y4uTblBaTb, YTOOHI ,Luelikep”
npv 3TOM UMeeT APYrylo rpafdyvpoBKy, Tak Kak OTXOASALMN ras, Npoxoas Yepes yCTPOMCTBO
3aWmnTbl NoToKa, pa3baBnseTcd BO3QyXOM U3 OKpyxatowen cpeabl. B 3aBucumoctn ot
pasmepoB YCTPOMNCTBA U YCTAHOBMEHHOW MOLLHOCTM B pesynbTaTe cofdepxaHue CO, B
OTXOASILMX rasax AOIMKHO ObiTb paBHbIM 3-6 % (M3MepeHne NpoBOAWTbL Mocne yCTponcTBa
3alUnTbl NOTOKA).

TemnepaTypa OTXOASALMX ra30B U3MEPSIETCH TakMM e o6pa3oM, Kak OnvMcaHo B MyHkTe 2.4.
PesynbTaTel M3MepeHUii 3HaUUTENbHO HUXE, YEeM B 3aKpbITON Kamepe CropaHusi, Tak Kak
OTXOASILLMIA ra3, NPOXOAs Yepes YCTPOWCTBO 3alyuThbl NOTOKA, CMELUMBAETCS C BO3OYyXOM U3
OKpyXaloLLei cpefibl U NMO3TOMYy ero TemnepaTtypa CyLeCcTBEHHO NoHwkaeTcs. Namepsiemble
BENUYUHBI KonebnioTcs B ananasoHe oT 70 °C go 120 °C.

lMpumeyvaHue:
Ecnu memnepamypa omxodswux 2a3zoe Huxe 80 °C, mo mpebyemcs dObimogasi mpyba,
HeyyscmeumersbHas K 8030elicmeuro enazu.

Temnepatypa Bo3gyxa Ansl NOAAEpPXaHUsi npouecca ropeHuss BMecTe C TemnepaTtypoi
OTXOASILLMX Fa30B Y4YUTHIBAETCS MPW BblYMCIIEHUM NOTEPU OTXOAAWMX ra3oB. B ocHoBe
pacyeToB Nnexar Te e (POpMyrbl, KOTOpble NPUBEAEHbI B MyHKTE 1.

YTtob6bl n3bexatb owmnbok npu noacyeTe NoTepb OTXOASALUMX ra3oB, U3MEpPeHMe crnenyet
NpOBOANUTL HEMocpeACTBEHHO MNepep pacnpedenuTenbHon Tpyboi Ans ropenok.

B ®PI He cywlecTByeT HUKaKux npegnucaHumn kacatenbHo mamepeHus cogepxaHuss CO npwu
CXXUraHUM MPUPOLHOIO UMW CXWDKEHHOTO ra3a. Tem He MeHee B PacnopsbxkeHun o6 yaaneHun
OTXOAO0B M KOHTPOre 3a Ux yaaneHunem (cokpatieHHo KUQO) B kayecTBe JoMyCTMMOW NpedenbHOn
BENWYMHbI YKazaHa MakcuManbHas kKoHueHTpaumsa CO pasHas 1000 ppm (Y4acTer Ha MUSFIMOH).

N3mepeHne koHueHTpauun CO, kak npaBuno, NPoOM3BOAUTCS C NOMOLLbI LUPPOBbLIX
M3MepuTenbHbIX NpMBOpPoOB, KOTOpble B HacToslliee BpeMs HaxoAasaT Bce Gonbluee
pacnpocTpaHeHue. HaunHasa ¢ koHueHTpauun CO, paBHon 500 ppm, 60nbLIMHCTBO CNyx6
KOHTPONS 3a COCTOSIHWEM [AbIMOBbIX Tpy6 peKOoMeHAYT MpPOBOAUTb TEXHUYECKoe
obcnyxvBaHue, npvBrekas Ans 3TON Lenv cneuvanucta, UMetLLEero cneuuarnbHbli AOMycK.

CTpeMsiCb K 3KOHOMUYHOWM IKCMIyaTaLuu CUCTEM OTOMMEHUs, @ TakKe y4nTbiBasi Bce
YBENUYMBAIOLLYIOCA HarpysKy Ha OKPYXaloLlylo Cpeay u3-3a BbIGPOCOB BPeAHbIX BELLECTB,
HeoB6X0AMMO CTPOro MPUAEPKUBATLCS OMUCAHHBLIX BbIlLE KOHTPOIbHO-U3MEPUTENbHbIX
npouenyp, YTo6bl C MOMOLLBIO U3MEPUTENbHBLIX NMPMBOPOB ONTUMarbHLIM 06pa3oM
OXBaTUTb AENCTBUTENbHbIE MOKasaTenu, XxapakTepusyiolime NpoLecc ropeHus.
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1. Pacuet cuctemM AbIMOBbIX TPYy6

2. 3a cyeT 4Yero U3MEeHSTCs yCroBus
3KcniyatauuMu oTonuTenbHOMU
cuctembl?

3. PerynsaTtop Tarm
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CornacHo DIN 4705 ,Pacuet cuctem abiMoBbIx Tpy6“ 1, cootBeTcTBEHHO, DIN 18160 ,[biMOBbIE
Tpy6bl 3aaHuii, TpeboBaHWs, NPOEKTUPOBaHME, UCMOMHEHNE" CUCTEMBI AbIMOBbIX TPYD HYXXHO
paccunTbiBaTb B 3aBMCUMMOCTM OT YCMOBWI 3KCNNyaTauuu TennoreHepatopa. B kayectse
pesynbTaTta nonyyaetcs:

- appeKkTMBHAsS BbiCOTa ObIMOBON TpPYObI
- nonepeyHoe ceyveHue AbIMOBOM TPyObl B CBETY.

3TV BeNWUYUHBI 3aBUCAT OT CrEAyLNX XapakTepucTuk TensoreHepartopa:

- HOMVHanbHas TennoBasi Harpyska W, crnefoBaTenbHO, MacCoBbIA MOTOK OTXOASILLMUX ra3oB
- TemnepaTypa OTXOASILLMX ra3oB y BXoAa AbIMOBOW TpyObl

- TMN TONNMBa (ApeBecuHa, yronb, MasyT, NPUPOAHbLIN ras u T.4.)

- copepxarue CO, B OTXOAAWMX rasax.

Ycnosus aKcnnyatauum OoTONUTENbHONo0 KOTMa, a TakXe BbliCOTa ObIMOBOW pr6bl, ee
TennousonAauna n gnameTp ABNATCA BelIMdYMHaMy, B3aMMHO BNUAKOWWMMU OpYr Ha Aapyra.

M3 aTOro ogHO3Ha4yHO cnegyer:

OTonuTenbHbIN KOTeN U AbiIMOBas Tpyb6a cocTaBnsT eauHoe uenoe!

anI MogepHu3aumm ctapblX CUCTEM OTONNEeHUA, Kak npaBuno, obHoBRIsIOTCS / 3aHOBO
BCTPaAMBAKOTCA rOpesiku, OTONUTENbHbIN KOTen, paCLIJI/IpI/ITeHbHI:IIZ cocya un LlVIpKyJ'l'FlLWIOHHbIIZ
HacoC CUCTEeMbl OTONNEeHUA.

3aqaCTyro B Xo4e MoAepHusauuun B 3gaHUM genaroT AONONTHUTENbHYO Tenson3onauuto. B
nTore pacxopg tenna 3gaHuna CTaHOBUTCA CylleCTBEHHO HUXe, yeMm OO0 MoepHusauunu.
OTonuTEnNbHbIA KOTEN AOSMKEH COOTBETCTBOBATH 3TUM HOBbLIM ycnosuam.

Ecnn gbimoByto Tpyby OCTaBWUTb B NMPEXHEM COCTOSIHWMM, TO YCMOBUSI dKCMyaTauum HOBOTO
OTONMMUTENBHOro KoTna bornblue yxe He OyayT rapmMoHMpOBaTb CO CTapon AbiIMOBON Tpybow!

Y106bI AENO HE AOLUMO A0 KPAWHOCTU M HEe MPOU3OLLINO pa3pyLUeHusi AbIMOBOI Tpy6bl (HaMoKaHue
/ BO3gdencTBME NAapoB NpW KUNEHUW), HeoBX0AMMO BbIMOMHATL Crieaytoline MeponpusaTUs.

B cBsi3n ¢ Tem, 4yto AbimoBasi Tpyba Gbina npucrnocobrneHa k NpexHen cucTeMe OTOMMeHus,
TAra B AblMoBOW Tpy6e, Kak NpaBuio, CIULIKOM CUMbHas ANS HOBOMO COBPEMEHHOrO
oTonuTenbHOro kotna. [Ans Toro 4tobbl 4OOGUTLCA ONTUMAaNbHOIO CXWUraHUs Tonnuea W,
crnegoBaTtenbHO, MaKCUMarbHOMO Ko3dduuMeHTa NonesHoro AencTBms TOMOYHOW YCTaHOBKMU,
HYXXHO TAry B AbiIMOBOW Tpybe oTperynupoBaTb B COOTBETCTBUM C NMapamMeTpamMu HOBOFO
OTOMNUTENBHOTO KOTHa.

MpoLue Bcero 3To MOXHO peanu3oBaTb MpW MOMOLUU perynsitopa Tsru.

Puc.1: PerynaTop 18ru

Perynatop TArM npensaTcTByeT NPEBLILIEHWNIO ONPeAeneHHOro NOHWXEHWS AaBneHus (Taru)
Mexay AbIMOBOM TpyGoW M noMelleHWeM, rae yCTaHOBMEH OTONUTENbHbIA KoTen. Yepes
perynupyoLLunii knanaH perynsatopa Taru BO3AyX U3 OKpyXatoLen cpebl B OTKPbITOM COCTOSIHUM
(nobaBo4YHbIN BO3A4YX) ycTpemnsieTcs B AbiMOBYyt0 Tpyby. B pesynbTaTte npu pabote
OTOMUTENbLHOrO KOTNa MOHWXaeTcs TemnepaTypa AbIMOBbIX ra3oB B AblMoBOW Tpybe u,
crnepfoBaTenbHO, CoKpallaeTcsi Tepmmuyeckast NogbemHas cuna.
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KnanaH oTkpblBaeTcsi aBTOMaTU4YECKM 3a CYET TArM B AbIMOBOW TpyGe npu onpeaeneHHom,
OTPErynMpoBaHHONM C NMOMOLLBI0 PETYNIMPOBOYHOIO rpy3a PasHOCTY AaBleHUs MeXAy ObIMOBOM
TpybOM U NOMELLEHNEM, TAE YCTaHOBMEH OTOMUTENbHbLINA KOTEN.

M3 coobpaxeHnit 6e30NacHOCTM perynaTopbl TArM MMEKT Takylo KOHCTpyKuuio (TpeboBaHue
DIN 4795 ,YcTpowncTtBo ansi 4o6aBOYHOro BO3ayxa Anst AbIMOBbLIX TpyO 34aHui®), kotopas
obecneyrBaeT, YTO pa3HOCTb AaBleHUs Mexay AbIMOBOM Tpy6Goi M nmomelleHuem, rae
yCTaHoBrEeH otonutenbHbii koTen (D p = 10 Ma, yto cootBetcTBYeT 0,1 MGap), He OyneTt
HWXe OonpeneneHHoN BenuuYMHbl. TeM cambiM obecrneynBaeTcsi To, YTO PErynaTop TAru He
OyneT oTpuuaTtenbHo ckasblBaTbCs Ha 6esonacHocTu paboTbl AbIMOBOM TPYObI.

006aBOYHbI Boa,qyx\.

perynupyowuii knanax Puc.2: MpuHuMnmanbHaa cxema
perynatopa Taru

PEeryrimMpoBOYHbIN rpy3

OTXOASALLMI ra3 — 1[I

/

\

Perynsitop Tsiru, kotophini pmpma ,Bonbd* npeanaraeT B coctaBe cBoero obopynoBaHus,
MOXHO BMOHTMpPOBaTh NMG0 B AbiMOBYt TpyOy, nubo TpyOy Ans oTBOAA OTXOASALMX ra3os.

PerynsTop tsrm PerynsTop tsrn
3
n
1 ! |
B : B

o
<

Puc. 3: MoHTax perynsitopa Puc. 4: MoHTax perynstopa Taru B Tpy6e

TArM B AbIMOBOW TpyGe ONs 0TBOAa OTXOASALMX ra3os

PerynsTop Tarv perynupyet Tary B AbIMOBOW Tpybe B COOTBETCTBUM C [OOABOYHBLIM BO3[YXOM,
3abupaemMbIM U3 MOMeELLEeHNS, TAe YCTaHOBMNEH OoTonuTenNbHbINM koTen. Kpome Toro, B TO Bpems,
KOTAia ropesiku HaxoAATCs B PeXume MpoCcTos, OH cnocobeTByeT obcyluke AbIMOBON TpyObl.
Bnarogaps aToMy BO MHOrux criydasix ctapble AbIMOBble TPyObl MOXHO 3KcnnyaTupoBaTb C
HOBbIMW COBPEMEHHBbIMW HU3KOTEMMNEPaTYPHbIMW OTOMUTENbHBIMW KOTNamu, He Npou3Boas
caHaummn aTux Tpy6.

B niwo6om cny4yae, 4ytobbl ybeautbcsi, yTo 6narogapsi perynsatopy Tsaru otnagaet
Heo6XoAMMOCTb B CaHMPOBAHUM ObIMOBOWM TPyObl, Mocne Toro, Kak npou3BeAeHa yCTaHOBKa
HOBOrO OTOMUTENBHOIO KOTNa, COCTOSIHME AbIMOBOMN TPyGbl HEOBXOAMMO KOHTPONMPOBAaTb
yepes perynsipHble NMPOMEXYTKN BPEMEHW.

Yka3aHue:

B pesynbTate QOMNOMHUTENBHOrO BCTpavBaHUS perynstopa TArv NpoucxoauT U3MEHeHue B
cucTeMe OTBOAA OTXOAAWMX razoB. CornacHoO yCTaHOBMEHHbIM NMpaBuiiam, MeCTHbIA OpraH,
KOHTPOSMPYIOLLMIA COCTOSIHNE AbIMOBbLIX TPYD, HEOGXOAMMO CTaBUTb B M3BECTHOCTb O NHOObLIX
M3MEHeHMAX B CUCTEMe OTBoAa OTXOAALLMX rasoB.

Ha nepeobopynoBaHue cTapbix CUCTEM OTOMNNeHust TpebyeTcs nonyvyeHne paspelueHne ot
COOTBETCTBYHOLMX ODULManbHbIX OpraHoB. B pasnuuHbix deneparnbHbiX 3eMasX Ans HUX
[AEWCTBYIOT pasnunyHble HOPMbI U MpaBuna.
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4. Kom6GuHupoBaHHoe KomBuHnpoBaHHOE yCTpoOiCcTBO AN Ao6aBOYHOro BO3Ayxa Mo CBOEW NMpUHLMNUAnbHOWN
YCTPOMCTBO Ans 06aBOYHOr0O KOHCTPYKLMM SIBNIAGTCA PErynAToOpoM TAMM C AOMONHUTENbHLIM CepBONpUBOAOM, KOTOpbIV
Bo3ayxa MOSTHOCTbLIO OTKPLIBAET PErynvpyoLLMii KnanaH B TO BPeMS], KOra ropesiku HaxoasTcs B pexvume
npocTos. B pesynbtate AbiMoBas TpyGa Aonblle BEHTUNMPYETCS U Nyylle NpOoCyLINBAETCSs.

Puc. 5:
KombBuHnpoBaHHoe
YCTPOWCTBO Ans
nobaBoyHOro
BO3ayxa

Takum obpasom, faxe korga AbiMoBasi Tpyba xonofHasi, obecneynBaeTcs ee BEHTUNMPOBaHWe
n, cnefoBaTtenbHO, yaaneHve Bnaru.

KoHueBoOW BbIkNtoYaTenb cepBonpuBoAa NpeaHasHavyeH Ans Toro, 4ToGbl ropenka cHoBa
BKMtoYanacb B pexvm paboTbl, NULb Koraa KOMGUHMPOBaHHOE YCTPOMCTBO Ansi 406aBOYHOrO
BO3/yXa MEPEKIOYMIIOCh 06paTHO Ha aBTOMAaTUYECKY (DYHKLMIO.

Kakve npeumywectBa gaet KOMOMHUPOBaAHHOE YCTPONCTBO AnNA Ao6aBoOYHOro
Bo3ayxa?

Boree Lmnpokoe AelicTBre KOMOUHMPOBAHHOMO YCTPOCTBA A1S A06aBOYHOrO BO3adyXa Mo CPaBHEHMIO
C PerynsaTtopom TsirM NPosiBNsSieTCsi B 0COBEHHOCTU B Te AHWM OTOMUTENBHOTO CEe30Ha, Koraa Ha ynuue
yCTaHaBMMBaeTCa Ooree BbiCokas Temnepatypa. B 310 Bpemsi, YTOObl NOKPbITb NOTPEBHOCTL XKMIbs
B Ternne, AOCTATOYHbIM OKa3blBaeTcsi bonee kopoTkoe Bpemsi paboTbl ropenku. [biMoBas Tpyba He
nporpeBaeTcsl B AOCTAaTOMHOW CTEMNEHW M BO3HUKAET MOBLILEHHAsi OMNACHOCTb KOHAEHcauun
OTXOAsALMX rasoB. VIMeHHO B 9Tux obcTosiTenscTBa B OOMBbLUMHCTBE CryvaeB He XBaTaeT MpoCcToro
perynsatopa Taru. Tara B gbiIMOBON Tpybe He AoCTUraeT BENUYMHbI, YCTAHOBMEHHOW ANS
aBTOMATMYECKOTO OTKPbITUS PEryNMPOBOYHOTO KiarnaHa MM XKe OH OTKPbIBAETCS Ha HeJoCTaTOuHO
ONUTENbHBIN MPOMEXYTOK BpeMeHu. [JononHMTeNbHbIN OTBOA Bnarv B TO BPEMS, KOrga ropesnka
HaxoaMTCA B peXume NPOCTos, - 3TO peLlatoLlee NpenmMyLecTBo0 KOMOMHUPOBAHHOIO YCTPOCTBA
ans nobaBoyHOro Bo3gyxa.

Komb6uHMpoBaHHOE yCTPONCTBO Ans fo6aBovHOro Bo3gyxa vpmbl ,Bonbd“ npegHasHavyeHo
ONs BCTpavBaHWSl TONMbKO B [bIMOBYIO TpyOy.
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Puc. 6: MoHTax MpurcoeanHnTENBHBIN NATPYBOK
KOMOUHUPOBaAHHOIO
ycTpoucTBa ons

nobaBoyHOro

BO34yXa

Bo3ayLuHbIi knanaH orpaHuunTens
TAM

PerynupoBo4HbIn rpy3

OorpaHN4uTENs TArn

Ynpasnstowuin Asuratens (OTKpbiBaeT
BO3AYLUHBIN KNanaH, korga ropesnka
YkazaHue: HaXOAWTCS B peXume NpocTost)

B pesynbTaTte gONOMHUTENLHONO BCTpauBaHWsi KOMOMHMPOBAHHOIO YCTPOMCTBa ANst 400aBOYHOrO BO3dyxa NPOUCXOOUT U3MEHEHME B
cucTeMe 0TBOAA OTXOAAWMX ra3oB. CornacHo ycTaHOBMEHHbIM NpaBuiam, MECTHbIA OpraH, KOHTPONMUPYIOLWMI COCTOSIHME AbIMOBbLIX TPYO,
HeobXoAMMO CTaBWUTb B U3BECTHOCTb O NIOObIX U3MEHEHUSAX B CUCTEME OTBOAA OTXOASALLMX ras3oB.

KomGuHMpoBaHHbIE yCTpoCTBa Ansi 406aBOYHOrO BO3A4yXa He AOMYCKaeTCs WCMonb3oBaTb Afls TOMOK, paboTaloLlmx Ha TBEpAoM Tonnvee!

Brnarogaps BCTpavBaHUiO perynstopa TArv UM KOMBMHUMPOBAHHOMO YCTPOWCTBA ANsi 4OGABOYHOrO BO34yxa BO MHOMMX CIy4asix MOXHO
obovitTnuce 6e3 4OPOrocTosILLEro CaHUPOBaHUSI AbIMOBON TPYObI.

OpHako Bonpoc o ToM, obecneunBaeT N perynsTop TSrvM unm KoOMGUHUMPOBaHHOE YCTPOWCTBO ANnst AobaBoyHoro Bo3gyxa 6ecnepeboiiHyto
paboTy cucTembl (KOTna, ropenok, AbIMOBOW Tpy6bl), HYXHO pellaTb Ha MecTe. Mo 3ToN NpuYMHe npexae, YemM HauumHaTb MOHTaX 3TUX
YCTPONCTB, HEOb6X0AMMO 0B6pPaTUTLCA B MECTHbI OpraH, KOHTPOMPYIOLWMIA COCTOSIHWE AbIMOBbLIX TPYO.
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