2.3. CUCTEMbI OTOIMJIEHUA NOJIOM
2.3.1. MNMpenmywectea COIl.

Cuctembl otonnenuss nonom (COM) GypHO pa3BMBatoTCA B NOCNegHWe rogbl U CMOMNM 3aBeBaTb
BceoOLlee Mpu3HaHME Kak uaearbHble CUCTEMbl OTonneHusi. CucTtembl OTOMSIEHWST MOSIOM Ha
ocHoBaHun TexHomorum  upmbl  “HENCO” Hamnyywwmm obGpa3om oTBevalT TpeboBaHMsM
NpeabsABMAEMbIM K COBPEMEHHbLIM CAICTEMAM OTOMNJIEHNS.

lMpMMeHeHne CcOBpeEMEHHbIX 3JHeprocbeperarowmx TExXHOMOrMn Ans npov3BoAcTBa Tenna npu
NCNoNb30BaHMM HU3KOTEMMNEPATYPHbIX HarpeBaTenen MNpuMBOAUT K 3aMETHOW 3KOHOMUU 3HEPTUW.
Huvkakon Opyror Tun OTOMSIEHWS KPpOME OTOMSIEHMS MOSIOM He B COCTOSIHMM oBecneynTb CTOMb
BbICOKMIA YpOBEHb KoMdopTa, I3CTETMKM U SKOHOMUWU 3JHEepPrum B COYETaHUU C MNPaKTUYECKU
HeorpaHM4YeHHbIM CPOKOM CIYKObI.

Cyxue aprymeHTbl MOrytT roBoputb O MHoroMm. COIl no cpaBHEHMIO C pagvaTopHbIMKA UMK
KOHBEKTOPHBLIMW CUCTEMaMU, MO3BOMSET IKOHOMUTL OT 25% po 40% sKkcnnyaTauMOHHBIX PacxodoB.
KoHkpeTHas BenMymnHa 3aBMCUT OT MPOEKTHbIX peLLeHWIn JoOMa U KBanumrkaumm NpoeKkTUpoBLLKKa.

He oTpuuas BaXHOCTM CTpeMneHus pa3paboTynkoB SHEProCUCTEM K MOBBILLEHUIO UX 9KOHOMUYHOCTH
N 9KONOrMYHOCTU, HEOHXOAMMO BCE XKE YTOUHUTb, YTO IMaBHON Uacen CMCTEM OTOMMEHNS NONOM 6bIno
co3gaHve MakcMManbHO yaobHoM Ans deroBeka cpefbl. TemnepaTypHbli KOMGOPT Ans veroBeka
JocTuraeTca noaaepxaHuem TEnroBOro paBHOBECUA Mexay BblAeNieMblM €ro OpraHuM3mMom
KONMYeCTBOM Termna B OKpY>XaloLLyto cpefy 1 TennooTgaden CUCTeMbl OTOMNNEHUS.

Ha ocHoBaHuMM TennoduanyeckMx WMCCrefoBaHMM Tena 4YenoBeka Obinma MOCTpoeHa waearnbHasi
KpvBasi pacnpegeneHns TemnepaTypbl No BbiCOTE MOMELLEHMWS, COOTBETCTBYIOLASA MaKCUManbHOMY
TennoBomy komdopTy. CpaBHeHMe rpadhnkoB pacnpeneneHnst TemnepaTtyp npy pasnuyHbix cnocobax
OTOMSEHMST NOKa3biBaeT, YTO TemrepaTypHbIA rpadvk CUCTEM OTOMNEHUS MONOM Hambornee 6nmM3sko
noAxoauT K naeanbHOW KPUBOKW. MO CPaBHEHUIO C APYTMMU cMCTEMaMU OTOMNSEHUS.

PucyHok 2.3.1. \gpeanbHaga KpuBeag, a Takke nona v pagvatopos

OpHUM 13 OCHOBHbIX (haKTOPOB MpW BbIBOpe CUCTEM OTOMMEHUS SBNSOTCA 3[0pOBbE U rUrmeHa. B
crnyyae OTOMSIeHUss MOMOM TENMooOMeH MAET NPEUMYLLECTBEHHO MYTEM MACCUBHOIO U3NyYeHUs
TEenna, YTo MPaKTUYECKN MWCKIOYAET UMPKYNSAUMIO MbifA, XapakTEPHY AN CUCTEM C MOLLHbIMU
KOHBEKLIMOHHbIMM NOTOKaMM (B 4aCTHOCTW, OTOMMEHNE paguaTopamun u koHBekTopamu). Kpome Toro,
NOAOrpeB MOBEPXHOCTU MOMia YHUUTOXaeT NuTaTenbHyo cpedy Ans GakTepui M NbiNeBbIX KreLllen.
Taknm obpasom, cuctembl otonneHuss nonom “HENCO” B 3HaunTtensHOM Mepe cnocobCTBYOT
co3gaHuto uanornormdeckm 6raronpuaTHOrO U rMrmeHnYeckn 6e3onacHoro KnMmarta B NoMeLLeHnn.



Puc 2.3.2

e Henb3sa He KOCHYTbCA acTeTn4eckom CTOPOHbI BoOMpoca. OueBnaHbIM npenmyuiectBoM OTONNEeHUA
noryioMm 4BnAeTcda OTCYyTCTBUE BUOMMbLIX HarpeBaTesibHbIX I'IpI/I60pOB, CHAMawLllee BCAYeCKune
orpaHn4yeHmnsa co CTUrneBbIX peIJJeHI/II7I MHTEpPbEepa.

e QOueHb BaXHO OTMETUTb, YTO pe6eI-DK, HUKOrga He nony4yut HeI'IpVIFITHOCTeﬁ UM oxora, 4To MOXeT
CNyYnTbCAd Npn KaCaHnn O pagnaTtop, UM KOHBEKTOP.

2.3.2. KoHCTpyKuMsa Tennoro nona

HarpeBaTenbHbIM  3M1EMEHTOM B CUCTEME OTOMMEHUS MOMIOM  SBMASIETCA  TEPMUYECKU
n3onupoBaHHas OT HeadEKTUBHbIX yTeyeKk Tenna (BHM3 M B CTOPOHbI), Kak npaBuno, OeToHHas
nnacTuHa, HarpeBaemMasi BMOHTUPOBAHHbIM B Hee 3MEEBUKOM, B KOTOPOM LIMPKYINIMPYET TOpsYnii
TennoHocutenb. CyLecTBYOT pasfMyHble BapuaHTbl KOHCTPYKTMBHOIO PELUEHMsI Takoro HarpeBaTens,
Mbl paccMOTpum Haubonee nonynspHeIn M3 HUX. Ero cnowncras CTpykTypa npeAacTaBrieHa Ha CXeMe.
[MapameTpamn HarpeBaTens ABMSAOTCA:

® [lofHas TennoBasi MOLIHOCTL (Tennoson noTok)Q , BT
e yaenbHas TennoBasi MOLWHOCTb (MMOTHOCTbL TEMMOBOro MoTokKa) q (TennoBas MOLLHOCTb,
pasBuBaeMasi eanHULEN NMoLwam Harpesarens), Bt/M.
e nonesHas nrowadb Fy, (adbdekTnBHas nnowanb 30HbI, 3aHUMaeMon 3MEEBUKOM), M2,
Q= gxFp
TemnepaTtypa noBepxHOCTH nora (NokpbitTus) t,, °C .
Temnepartypa TennoHocuTens (cpegHss) t, °C.
MOHTaXHoe paccTosiHue b , m.
e OnunHa 3meeBuka L ,m.

[onycTumble TemnepaTtypbl MOBEPXHOCTWM NOMOB t, Npu OTOMNEHWM MONIOM 3aBUCAT OT 06yBM,
MOKPbLITMSA MOJa, YacToThl UCMONb30BaHUSA NMOMELLEHUS, a TakKe OT aKTUBHOCTU U BpeMeHn npebbiBaHusA
nogen B NoMeLleHnn. B cooTBETCTBMM C 3TUM OMNpPeLerneHbl MakCUManbHble A0NYCTUMbIE 3HAYeHUs OIS
TemnepaTtypbl NOBEPXHOCTK nona:

e ans obnacten NOCTOSHHOTO NpebbiBaHMSA NIOGEN B XUIbIX MO0 CNYXEOHbIX MOMELLEHNSIX:
t,=29 - 31°C

e N5 BaHHbIX kOMHAT: t,=33°C

e [519 y4acTKOB, MpUMeraoLLmnxX K BHELHUM cTeHaMm: t,=35°C

[ocTuxeHne onpefeneHHon TeMnepaTtypbl NOBEPXHOCTU obycraBnmBaeTcs BenuumHamu b n t, a
TakXe TEeMnMoBbIM CONPOTMBINEHMEM NOKPLITUS Nona R;.
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. CteHa

. lWTykaTtypka

. MnuHTyC

. QnactuyHas Wenesas 3amaska
. N3onupyowmin nanHTyC

. MonuatuneHosas nrneHka

. Hactun DIN 18560

. AIKOpHBIN Kpenex

. MeTtannonnactukoBas Tpy6a 16x2
10. Tepmoun3onupyoLmii HacTunM
11. Hecywwmi Hactun

12. PacTBOp A9 TOHKOro HacTuna
13. Tonkuit HacTun (MokpbITHE)
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PucyHok 2.3.3. KoHCTpyKUuA nona oTonneHns B paspese




. KomneHcupyowmii WoB 13 neHononmaTUIeHoBON NEHTHI
. MeTtannonnacrtukoBas Tpyba 16x2

. 3awmTHas rocppmpoBaHHasi Tpyba

. AnactuyHas wernepas 3amaskad

. Hactun DIN 18560

. Kagpenb

. PacTtBop ang ToHkoro Hactuna

. TepmMoun3onNunpyoLWnin HacTun

. Hecywun Hactun
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PucyHok 2.3.4. KoHCTpyKuns KOMNEHCAUMOHHOrO LBa B pa3pese

KomneHcauusa oBMXEHNA CTSXKKU

B ntoGoli nnacTvHe OTOMNEHUsI BO3HMKAIOT ABWKEHUS, KOTOPbIE MPOMCXOAAT NPenuMyLLECTBEHHO U3
3a ycadkym WM TemnepaTypHbiX YOSMHEHWA. STV ABWKEHUS OCYLLECTBISITCA MNPerMYyLLECTBEHHO B
HamnpaBiEHU OCHOBHOIO YANMHEHWS Mofa T.€. B FOPU30HTaNbHOWM MiTOCKOCTY.

MosiBNEeHNs1 HEKOHTPONMPYEMbIX TPELUMH U BbINSYMBAHUIA, BOSHMUKAIOLWMX B CTSKKE B pesynbrate
TaKUX OBVXKEHWI, MOXHO 13bexaTb MyTemM orpaHUYeHust NioLaam CTsHKKM U NPaBUITbHOTO PacroNnoXeHUs!
cneuuanbHbIX pasgenuTenbHbIX WBOB.

YanvHeHve, BbI3BaHHOE U3MEHEHMEM TEMMEPATYpPbl, PACCUMTLIBAETCS MO criefytoLlen dopmyne:

Al=a x 1 x At
oe a — koapprUMEHT NMHENHOIO pacluupeHus, K’
| — HayanbHas AnNvHa NAUTbl, KOTOPbIA MOXET NpeTepneTb YATMHEHne, M
At — p5a3HV|u,a Temneparypbl paboTbl M TemMnepaTypbl Npu MoHTaxe, K
o=1.1x10

KomneHcauunto TeMnepaTypHbIX yﬂ,J'IVIHeHVIVI crneayert ydnTbiBaTb Ha CTagnun NpoOeKTUpOBaHUA.
Heobxogumo npaBuUiibHO COCTaBUTbL MJ1aH PacrnoJs1oXXeHNA LLBOB.
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Puc 2.3.5. ledhopMaLMOHHbIN LWOB

PacnonoxeHue wBoB
e [lo KpasiMm CTSKKM ON1s1 KOMINEHCaAUMKN pacLUMPEHNS.
e [Ins orpaHn4yeHus nnowaan, 3aHMMaemon CTskkon (He bonee 40 M2; makcumManbHas
OJIMHHA CTOPOHbI 8 M; COOTHOLLEHKE CTOPOH a/b > V42).
Hap nedopmauroHHBIMY LUBAMW HECYLLIMX KOHCTPYKLIA.
B nBepHbIX Npoemax.
e [lpn cnoxHoun koHdurypaumm nona.

HenpasunsHoe pacrnonoxeHue 1 ycTPOMCTBO LUBOB ABMsieTca Haubornee pacnpoCcTpaHeHHON
NPUYNHON NOSIBNEHNS OedEKTOB CTKKM.

HENPABHILHO NPABMNBHO
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Puc 2.3.6. YcTpoMCTBO LWBOB B KOHCTPYKLUMY Mona

HeobxoomMo cornacoBaTtb CXeMy YKMaZKku U pacrosioKEHNE CTSKEK:
e KoHTyp gomxeH GbITb yrioxeH Tak 4Tobbl TpyObl He Nepecekany 4edopMaLMOHHbIE LLBBI.
e Tonbko nogeogsLume Tpybbl MOryT nepecekaTb 4edOPMaLMOHHbIE LLBHI.
e B wmecrtax nepeceyeHuss TpyObl CO LWBOM €e HeOOXOAMMO YKnagbiBaTb B 3aLLMTHOWN
rocppmpoBaHHo Tpybe no 20 CM OT LBA C KaXX4OW CTOPOHbI.
e [lpu ncnonb3oBaHny TBEPAbIX MOKPLITUIA A11S MOfia, HanpUMep KepaMU4eCKoW NITUTKM LLOB
OOMKeH NoAHMMAaTbCs 40 MOBEPXHOCTU nona.



Tunbl YKnagku 3MeeBUKOB.

KoHdurypauum 3mMeeBUKOB MOXHO pasfenuTb Ha [Ba OCHOBHbIX Tuna: 3uraaroobpasHble U
cnupaneBugHble 3MeeBuKkN. PasdymeeTcs, BO3MOXHbI Ntobble Mx coveTaHusl. Kaxapii U3 AByx TUMOB
UMeeT CBOU XapakTepHble 0COBEHHOCTH.

Mpu cnupaneBnaHON yknagke TpyObl C MPOTMBOMOJSIOXHBIMW HanpaBfeHNAMN NMOTOKOB YepenytoTcs,
npuyem Hambonee ropsvMi yHacTok TpyObl coceacTByeT ¢ Hanbornee xonoaHbiM. BosHukalowee npu
3TOM TepMuyeckoe B3aMMOOENCTBUE NPUBOAUT K PpaBHOMEPHOMY pacnpedeneHuo TemnepaTtypbl U
paBHOMEPHOW Nepefave TENMoBoN MoOLWHOCTU. CnivpaneBuaHas yknagka He MoXeT ObITb NPUMeEHEHa
B 30Hax, UMeKLUNX NUHENHbIN YKMNOH. [pu HenpaBubHOM pacyeTe, ecnu Ans COOTBETCTBYIOLLEro
HaMosNbHOro MOKPLITUSI, PaccTosiHue Mexay BUTKamu Gonblue Tpebyemoro, BO-NMepBbiX, MOLLHOCTb
Harpeatensa OyaeT HeaOCTaTOYHOW, a BO-BTOpPbLIX, OyaeT Habnogatbesa addekT nonocaToro nona:
norioca Tenmoro nmnomna, nosoca XxornopHoro. [locrnegHee o06GCTOATENBCTBO KPOME MPOYEro
OoTpUUaTEnbHO CKa3biBAeTCs Ha HaroflbHOM MOKpbITUKU. Ecnn crnegctBnem HenpasuIbHOrO pacyeTta
ABUMOCb YMEHbLUEHME pacCTOsHUA MexOdy BWTKamu, 3TO CYLLECTBEHHO CKaXXEeTCA Ha pacxoge
maTepvana. MoOLWHOCTb Mpu 3TOM He BO3pacTeT, Tak Kak BO-MEPBblX, OHa OrpaHU4MBaeTCs
TEPMOCTaTUKOW, a BO-BTOPbLIX, Npu ware yknagkm meHee 100 mm nposiBnseTcs adhpekT TennoBoro
MOCTa 1 TeMmnepaTypa nogayu GyaeTt cpaBHMMa C TemnepaTypon Ha BbIXO4e 13 3MeeBMKa.
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Puc 2.3.7.
Mpwn 3ursaroobpasHoi yknagke ropsiyMin TennoHoCUTernb MOCTyNaeT B 3MEEeBWK, Kak npaBuno, Y
BHELLHEW CTeHbl MOMELLEHUS U HENPepbIBHO OXMNaxaaeTcs npu npotekaHin no Tpybam. MNoatomy B
MecTe MOCTynneHus TennoHocuTena (Hayane 3meeBuKa) AocTuraetcd Oonblias TemnepaTtypa
MOBEPXHOCTU M, Kak crieacteue, Oonbluas Tennootdada. [anee Bmybb NoMelleHWs Bcrieacteue
OXNaxaeHWs TEMMOHOCUTENS YMEHbLUAEeTCsl TeMnepaTtypa NoBEPXHOCTU Nofna U NITIOTHOCTbL TEMMOBOrO
notoka q. [Ans OOCTWXEHUS OOCTaTOYHOW TeMnepaTypHOW paBHOMEpPHOCTM, TpebyeTcsa MOBbICUTL
CKOPOCTb TEMJIOHOCUTENSA B 3VIEEBUKE, CriefoBaTeNlbHO, HEOOXOOMMO MPUMEHEHME LIMPKYIALNOHHOMO
Hacoca C Oonblei NPoOM3BOAUTENLHOCTBIO, YeM MpU  aHarormyHoMm HarpeBaTene co
cnupaneBngHbIMN 3MEEBUKAMM.
BTopoi BaxHOM OCOBEHHOCTbLIO 3Ur3aroobpasHON yKnagku sIBNsieTCs BO3MOXHOCTb €€ MPUMEHEHUS
ans oborpeBa HaAKMOHHbLIX Y4acTkOB (B T.4. CTEH), MpW 3TOM 3ur3aru OOfKHbl ObiTb pPacmnofoXeHbl
rOpM30oHTanbHO nepneHgukKyJidpHO HanpaBlieHUo HakroHa MOBEepXHOCTW, a noaBoadAlune pr6bl
OTXOAUTb OT 30HbI 3MeeBMKa C HanBbICLLMM YPOBHEM.



Puc 2.3.8.

e He CyLieCTBYyeT UHbIX OrpaHI/I‘-IeHI/Iﬁ Ha UCNOJib30OBaHUE Pa3sinyHbIX TUNOB YKIagkm U nx KOMOUHaLUWA.
OpHako B OonbLUMHCTBE Ccny4YyaeB cnupanesunmaHasa YyKragka sABNAeTCA bonee I'IpeD,I'IO‘-ITVITeJ'IbHOﬁ
BBUAOY bonee paBHOMEPHOro rnporpesBa noJjia n ncnoJsib3oBaHNd MeHee MOLLHOIo Hacoca.

¥

Puc 2.3.9. PacnpegeneHune TemnepaTtypbl Npu pasHbIX TUNax yknagku



Pa3nuyHble BapuaHTbl YKIaaKu KOHTYPOB OTOMMEHMUS MOSIoM
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3ursaroobpasHas yknagka

FpaHuqHaﬂ 30Ha noJfly4yeHa 3a c4YeT oTAeNbHOro
rpewowiero KOHTypa ¢ ynno THeHHbIMU BUTKaMun
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Pwuc 2.3.10.

T

CnupaneBugHas yknagka

Puc 2.3.11.
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Punc 2.3.12.
IpaHn4yHasA 30Ha nony4eHa 3a cyeT
TOro XXe KOHTypa



2.3.3. TexHonornyeckue TpeboBaHus.
Tpeb6oBaHUs K HecyLleMy HacTuny

Hecywmn Hactun OOMMKEH YOOBNETBOPSATb CTAaTUYECKUM UM OUHAMWMECKMM YCIIOBMSIM Harpya3ku,
3aBUCALLEN OT UCMONb30BaHUSA MOMELLEHNs. BbicoTa pacnonoXeHnst 1 POBHOCTb MOBEPXHOCTW HECYLLENO
HacTuna [JOJDKHbl COOTBETCTBOBAaTb [JOMyckaM HepoBHOCTM TpeboaHum DIN18202 “[onycku npwu
ctpoutenbctBe”. CornacHo 3tum TpeboBaHUSM B 3aBMCUMOCTM OT pPaACCTOSAHUS Mexay Toukamu
n3mepeHuna aonyctuMmbl AOMYCKM HEePOBHOCTU NOBEPXHOCTW. D,OI'IyCK HEepOBHOCTM NoO nnowaan,
3aHMMaeMOW O4HUM 3MEEBMKOM HE OOJSPKEH npeBbiwaTbe +5 mm. Mpu HapyweHnn gaHHoro TpeboBaHus
MOXeT BO3HUKHYTb Npobnema He TOMNbKO € 3anyckom faHHoro yyacTtka COIl, HO 1 ¢ ero nocnegytoLlen
paboToM.

Mpn HenpaBUIbHOM MOHTaXe WM HEeOOoCTaTOMHO POBHOW MOBEPXHOCTM Hecyllero nona
HeKoTopble y4acTku TpyObl 3MeeBMKka MOTyT OKa3aTbCHA BbIMyKIbiMU BBeEpX. CkannuBarolMecss B TaKMX
MecTax rasbl CO34aloT rasoBble MpobKW, pe3Ko yBeNnuuuBawLIME MApPaBIMYECKOE COMPOTUMBIEHVE
OTOMUTENBHOIO KOHTYpa M CHUXarLWwue Tennootgady Tpyobl B 9TuX 30Hax. [[a3oBble Npobku MOryT ctatb
NMPUYNHOM MOSMHOM OCTaHOBKM MOTOKa B 3MEEBUKE, €CIM BO3HMKAlOLee B KOHTYpe najeHue OaBrneHus
npeBbICUT pacnonaraembln Harmop. Cnocobbl 1M pekoMmeHgauuu MO yganeHuio Bo3dyxa M3 CUCTEM
OTOMMEHUs MpuM 3anycke U 3KcnyaTauuu, NpuBedeHbl HKe B MyHKTe “PerynupoBka v 3anyck CUCTEMbI
OTONSIEHNS Nonom”.

A-A B-B

Punc 2.3.13.

TpyObl 1 anekTponpoBodka, KOTOpble pas3MelleHbl Ha Hecylem HacTune, OOSKHbl ObiTb
3aKkpenneHbl. 3ateM C MOMOLLbI BbIpaBHMBAKOLLErO Cros crnedyeT co34aTth NIMOCKYH FOpU30OHTarnbHYHO
MOBEPXHOCTb, TaK 4Tobbl Obifa BO3MOXHA yKnagka TennonsonupyloLlero crnos no sceun nnowaau. Ans
3TOro cnefyeT 3annaHupoBaTb TPEBYeMy0 KOHCTPYKLMOHHYIO BbICOTY. [N BbipaBHMBaHMS YPOBHSA nona
He crnegyeT NPUMEHATb Cbinyyne MmaTepuansbl (Kak, HanpuMmep, CTpoUTeNbHbIE 0TX0AbI UK necok). Ecnun
oTannMBearoLLas NofoOM KOHCTPYKLMS JOSDKHA codepXaTb 3aMeTHble YKIoHbl (>1.5%), Hanpumep, B ayLue,
TO 9TW YKIMOHbI CnegyeT U3roToBUTb B HECYLLIEM HACTWUIeE, YTOObI BbIMONHUTL TpeboBaHMe paBHOMEpPHON
TONWMHbI oTannuearLero Hacturna. Npy aTom yknagka 3MeeBMKOB AOSMKHA ObiTb BbINOMHEHA TakUM
obpa3om, 4TOObl MCKMIOYUTL BO3MOXHOCTb WX 3aBo3gylmBaHus (cM. Puc. ). 3asopbl mogBukku B
Hecyllem HacTune (CTpouTenbHble 3a30pbl) OOMKHbI MMETb OAMHAKOBYIO MO BCEW MPOTSKEHHOCTM
LUMPVHY, UMETb OYePYEHHbIE KaHTbl 1 Mporeratb NPAMONUHENHO. MakcumanbHO AOMyCTUMbIE SIMHENHbIe
pasmMepbl He pasfeneHHbIX 3a3opamu NOOBWXKKM MnacTuH coctaensaiT 8m. Hecywwui crnon nepen
HaCTUNOM CUCTEeMbl OTOMMNEHMSA MNOSIOM AOIMKEH BbITb CYyXUM.

YNnoTHeHUs NPOTUB KOHAEHCAaTa Y rPYHTOBBLIX BOA (TMAPOU30NALMSA) OOMKHBI BbITh CNNaHNMpOBaHbI
apxutektopom B cootBeTcTBMM € DIN18195, n gomxHbl ObITb YCTaHOBMEHLI Nepef HacTUIIOM CUCTEMb
oTonneHus nonom. Mpu ucnonssosaHmm PVC- nnbo Gutymocogepxallen ruapomsonsumm cnegyet nog
TEPMOU3ONSALMOHHbBIE NNACTUHBI U3 XEeCTKoro neHononuctupona (PS) HacTenuTb pasgensiowmn crnom
(HanpvmMep, KapToOH, MNONWAITUIIEHOBAs MfeHKa) ONA CHWKEHUS pasMsryalowero AencTBUs Ha 9Tu
NNacTuHbI.



Tpe6GoBaHMA K UCNONb3yeMbIM MaTepranamM KOHCTPYKLUUI nona.

Tpy6bl
Tpyba gomkHa COOTBETCTBOBATb, M0 MEHbLLEN Mepe, CNeaylLmMM TEXHUYECKUM TpeboBaHMAM:

e OrtcyTcTBUE KMCNOpoaHow anddysnm
100-npoueHTHasa repMeTUYHOCTb
KoadhduumeHT NMHeNnHoro paclumpeHmst MeHblue nnbo paeeH 0,025 mm/mK
Mokasatenb TennonposogHocm = 0,43 W/mk
Bo3MOXXHOCTb M3rnbaHms BpyyHyto
MmeTb goCTaTouHYO ANUHY AN YKNaOKM 3MEEBUKOB HY>XHOWN AfMHHbI 6€3 €ANHOro CThika
Cpok cry0bl MpK OaHHbIX YCIOBUSIX 3KCMyaTauum AOMMKEH ObITb COM3MEPUM C COKOM CIYKObI
BHYTPEHHUNX KOHCTPYKLUWIA 30aHNS
[na aTux uenen kak Henb3s Jydlle NOAXoAuT MeTannonnacTukoas Tpyba Henco.

Kpenex

Tpyba BHYTpM nona [osbkHa pacnonaratbCs CTPOrO TFOPU3OHTaNbHO W LIAromM COrfacHO pacyeTy.
MoaToMy oHa gomkHa ObITb NpeaBapuTENbHO 3akpensieHa Ha MOBEPXHOCTU yTennstwowero crod. [ns
3TUX Lienen MoxeT BbITb MCMONBE30BaH SIKOPHbIV Kpenex.

Tpebyemoe KonMyYecTBO SIKOPHOTrO Kpernexa Ans Tpy6 nponopumoHanbHO AnnHE Ucnonb3yemon Tpybbl ¢
y4yeToOM TOro, YTO CpeJHee pacCTosiHNE MEXAY TOYKaMu 3akpensieHus Tpybbl coctaBnset 0.3 - 0.5 m.

Tepmousonsuus

HarpeBaTenbHasa nnactMHa oikHa ObiTb TEMMOM30NMPBAHa Kak CO CTOPOHbI HECYLLEro HacTuna, Tak u
no BCceMy nepumeTpy CTeH. [py 3ToOM TonwmHa Crnosi TENSIOU30NALUN U €ro MIOTHOCTb HE MOXET ObITh
MeHbLUE onpeaeneHHbIX BEMUYH.

B kauecTBe TepMOU3ONSALNN PEKOMEHOYEeTCS UCNOMb30BaTh NEHOMMNAcT MOTHOCTLIO HE MeHee 25 kg/m3.
TornwuHa N30nnpyrLLLEro CNos CUCTEMbI OTOMIIEHMS MOSIOM, MOHTUPYEMOM Ha rPYHTOBOM MOy UIK Hag
He OTannMBaemMblM MOMELLEHNEM, AOIMKHA OblTb He MeHee 30 mm, Hag TennbiM MOMELLEHMEM, He
MeHee 22 mm.

Mo Bcemy nepumeTpy, Mexay HarpeBaTenbHOM MMaCTUHOW WU HAPY>KHBIMU M BHYTPEHHUMMU CTEHaMM
HeobxoaMMO npoknagbiBatbh NMbo AemMndepHyro MNeHTy, NMBo TOHKOMMCTOBOW MeHonnact, Ans Toro
YTOObI UCKMIOYNTE 0Opa3oBaHMe TEMTOBOrO MOCTa MEXAY NIACTUHOW U CTEHAMW.

Mnactudmkarop
OObIYHbIV cocTaB OeTOHa He COBCEM MOAXOAMT AF1S CO30aHWS MIIAcTUH OTonneHus norom. MNoatomy ons
YNyYLLEHNST €r0 MEXaHNYECKNX U PU3NYECKMX CBONCTB HEOOXOAMMO NPUMEHATL CneLmanbHyo Npucaaky,
nnacTudukaTop.

HanonbHble NOKPbITUA

e B KauyecTBe NOKPbLITUIA A51s MOMOB CO CMOHTUpPoBaHHON COIN MoryT ncoionb3oBaTbCA Kak NnacTUHbI U3
HaTypanbHOro KamHsi U KepaMuUyecKkMe NIUTKK, Tak U TEKCTWUIbHbIE M 3NaCTUYHbIE MOKPLITUSA. Takke
BO3MOXHO MCMONb30oBaHWe napkeTta. [puMeHeHWe napkeTa B MOMELLEHUSIX C OTOMMEHMEM MOSIOM
TpebyeT cobnogeHns HOpMbl BNAXXHOCTU NapkeTa Ha MOMEHT YKnagku, He meHee 4%. CywecTByeT
crneumarnbHbIn TUN napkeTa, UHXeHePHbIN. OH COCTOUT M3 MENKMX MNacTUH, Ha KOTOpble HaKneeH
napker.

e CrniegyeT obpaliaTb BHMMaHWe Ha TO, YTOOblI MpMMeEHsieEMble MaTepuarnbl, 0COOEHHO TEKCTUIbHbIE
MOKPbLITUSA, ObINM OLEHEHbl NMPOU3BOAMTENEM KaK noaxogsume Ans nogobHbIX CUCTEM UM UMENU
cooTBeTCTBylOWME 0O03HayeHns. [lonoBoe MOKpbITUE ABMSIETCS  OOMONHUTENBbHLIM  CITOEM,
BNUAOWMM Ha Tennonepegady, noatomy B cootBeTctBuM ¢ DIN4725 Heobxogmmo npocneauTsb,
4TOObI BEMMYMHA TEMSOBOrO COMPOTMBIIEHWS MaTepuana He npeBblwana AonycTMMOro 3HaveHust
R,=0.15 m*K/W.

e [lpuMeHeHne JaHHOro KOHKPETHOro maTepuana obsi3aTernibHO OOMKHO ObITb COrnmacoBaHO BO BpeMs
NPOEKTUPOBaHMS.

e TeKCTWUMbHbIE MOJSIOBLIE MOKPbLITWSA, NMHOMEYMbI, MOKPbLITUS U3 depeBa B (pOpMe MapKeTHOW [OCKU
NnMBo NapKeTHbIX NNAacTUH AOMKHbl ObITb NpPUKIIeeHbI MO BceW nnowagu noAXoAALWMUM
TEPMOYCTOMNY MBbIM KrleeM. 3TO AacCT rapaHTUIO MOSTHOM oT4adqm TennoBor MowHocty COrl.




1/1

nMKTOFpaMMbI, obo3Havawwmre npuroaHoCTb I'IOKprTI/IIZ Onga nonoB oTonneHua.



3.3.4. NIPOEKTUPOBAHUE CUCTEM OTOIIJIEHHUSA ITIOJIOM

OcHoBoi ntoboOro pacyeTa CUCTEMbI OTOMSIEHUS SABMSIETCS pacyeT TEMnoBbIX MOTEPb MOMELLEHMS,
BbIMOJSTHEHHBIA B COOTBETCTBUM C HOpPMATMBHbIMM MeTogukamu. OCHOBOW Takoro pacuveTta SBMATCSH:
MacluTabHble MNnaHbl 3TaXeln, BepTUMKanbHble CeYeHWsi, AaHHble 00 MCMOonb30BaHHLIX MaTtepuanax u
CTpouUTenbHbIX KOHCTPYKUUSX, AaHHbIE O xxenaemon nnbo cooteetcTaytowen CHul TemnepaTtype BHYTpU
NoMeLLEHNa N KNUMaTUYECKOW 30HEe, B KOTOPOW HaxXOAWUTCHA 30aHWe, a Takke O Hanumumm u TensnoeBown
MOLLHOCTM AOMOMHUTENBHbIX U NApa3UTHbLIX MICTOYHUKOB TENNa, eCnu NX BAUSHNE CyLLECTBEHHO.

[lna pacyeTa cncteMbl OTONNEHMS MNOSIOM AOMNOSTHUTENBHO OOSMKHbI ObITb N3BECTHLI NOMOBbLIE MOKPLITUS U
ux TennoBble conpoTuBneHus R;, nubo ana pacyeta NpUHMMAKOTCS COOTBETCTBYHOLME HOpPMam
Tennosoro conpoTtmeneHns R;=0.1 m’KIW Ons XunblX nomeweHnmn n R;=0.0 m?K/IW ONs BaHHbIX
KOMHaT.

Bo3MOXHbI crydaun, Korga npu HeZoCTaTOYHOM YTEMNNEHUW MOMeLleHUs mbo mManon 3ddeKkTUBHON
nnowaan BbIACHAETCH, YTO OTOMSEHNE MOSIOM HE MOXET MOMHOCTLIO MOKPLITb BCE TEMNOMNOTEPU, U
TpebyeTca ycTaHOBKa OOMOMHMTENbHbIX HarpeBaTenen. OObIMHO 3TO CBS3aHO C HapyLleHWEM HOpPM
NpoeKkTUpOBaHMA WKW cTpouTensctBa. B aTom cuTyaumm cuctema oOTONNeHuWss nornom paboTaeT
COBMECTHO C WMHbIMW MUCTOYHUKaAMKU Tensa. Bo3MOXHO MpUMMeEHEeHUEe OTOMMEHUSI CTEH U MEXKOMHATHbIX
Nneperopoaok, YTo NO3BONSIET JOOMTLCS XKenaeMoro pesynbrara.

BbI60Op MOHTaXXHOrO paccTosiHUA

[MonyyeHHast Ha oCHOBaHWM TENNOBOro pacdeta Tpebyemasi NonHasi MOLWHOCTb MOMOBOro HarpeeaTens
(paBHas TennonoTepsM nomMeLleHus Mo COOTBETCTBYHOLLEN UX YAcTu NPU Hannuun Apyrnx MCTOMHUKOB
Tenna) Q[W] aBnsaeTca ocHoBaHMeM ANdA onpefeneHusi NOBEPXHOCTHOW MMOTHOCTU TEMMOBOro MnoToka

aw/m?:
q=QF,

,rae:

Q [W] - nonHas TennoBasi MOLLHOCTb (TErroBon NOTOK);

q [W/mz] - yaenbHas TennoBas MOLHOCTb (MMOTHOCTb TEMMOBOro NOTOKA);

Fp [mz] - nonesHas nnowaab (3ddekrMBHaga nnowaab 30Hbl, 3aHMMAEMON 3MEEBUKOM).
Mcxoaos u3 BbISICHEHHBIX MNOTHOCTEN TEMIOBOro MOTOKA W TEMMOBbIX COMPOTUBEHUN MPUMEHAEMbIX
MOKPLITMIA cnegyeT No guMarpaMmam MOLLHOCTWM UMK aHanornyHbeiM Tabnuuam paccymtaTb MOHTaXHOoe
paccTosHue mexagy Tpyokamu b[m] ons kaxxgoro ameeBuka.
TennooTtgada CUCTEMbI OTOMEHUA MOSIA B MOMELLEHUM ABMASIETCA CYMMOW TEMNSOBbIX MOTOKOB YaCTUYHbIX
30H, KOTOpble MOryT BKMOYaTb pa3Hble 3VIEEBUKM W UMETb PasfvyHble MOHTaXHble PacCTOSHUS WU
NAOTHOCTW TENJIOBOIO NOTOKAa B 3aBUCMMOCTU OT HEOBX0AMMOCTH.
He pekomeHOoyeM MOHTMPOBaTb OTOMEHME MOMOM, B 3MEEBMKaX KOTOPOro 3HAYMTENbHO HapyllaeTcs
ycnoeue: b > 0.3 m, T.K. NIpM 3TOM HEpPaBHOMEPHOCTb HarpeBa MOBEPXHOCTM Mosyla CTaHOBUTCS SAPKO
BblpaXXeHHON u nposBnseTcsa adhdekT nonocaroro nona.

Onpenenexuye MHTepBana yknaakv ameeswkos (T=55"C)
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Puc 2.3.14.



Yucno koHTtypoB(120 m, 30 kPa, 1800 W)

Tpe6ye|v|oe ana otonneHna OA4HOIM nomMeleHuna Konn4ecTBO 3MeeBUMKOB onpenendaeTcAa HEeCKOJTbKUMMU

napamMmeTpamu:

e pasmepom nnowaan Fy

e HeoOxoaumow AONuHOW TpyObl 3MEEeBMKOB, KOTOpas, BKMAYaAsh COeMHUTENbHbIE YYacTKu MeXay
pacnpegenutensiMm n 3MEEBUMKOM, HE OOIDKHa cywlecTBeHHO npesbiwate 120m gns COM 1 180m
anda KnuMmatuyeckoro nona. ,D,aHHbIe BeNMM4YnHbI nNpuBedeHbl OnA TOro, yTobObl MOMOYb K3bexaTb
OWNBOK B NPOEKTUPOBAHUN TEM, KTO HE UMEET BO3MOXHOCTM C AOCTAaTOYHOW TOYHOCTbI MOCYUTaTh
rmgpasnuyeckoe ConpoTUBIIEHNE BCEN CUCTEMbI U K&XA0W BETBU B OTAEMNBHOCTMW.

e TennoBbiMW MOTEPSIMUA MOMELLEHUS: PEKOMEHOYEMOE OrpaHUYeHne MOLLHOCTM OOHOro 3MeeBUKa
Q=1800W

He cnegyeT MOHTMpOBaTb OTOMMTENbHbIE KOHTYpa, MMelLWMe noTepy [aBneHus Oorblie, Yem

AP=30kPa.

nOTepM AaBlNeHnsa B KOHTypax

MoTepy AaBreHUsi B OTOMUTENBHOM KOHTYpe OMpedensiioTcs CYMMOW MOTEPb AaBfEeHWsl Ha MECTHbIX
COMPOTUBIIEHUSIX U JIMHEWHBIX MOTEpPb, KOTOPbIE B CBOK OYepedb 3aBUCAT OT CKOPOCTM MOTOKa
TennoHocutena B TpyGe M ONWHbL  TPYBbl C  YMETOM COEOVMHUTENbHBLIX Y4YacTKOB Mexay
pacnpenenuTensiMn 1 3MeeBUKOM.

Ap =LxR +2ExZ
roe:
Ap[kPa] - notepu naBneHnst B KOHTYpE;
L/m] - arnvHa Tpy6bl;
R[kPa/m] - eauHnunHas nuHeinHas noteps Aasnexus (cm. Tabnuuy);
& - k0a(pHMLUMEHT MECTHOTO conpoTuaeHus (cm. Tabmmuy);
Z=V*xp/2
roe:
v/m/s] - ckopocTb NoTOKa TENMNOHOCUTENS;
p[kg/m3] - MNOTHOCTb TENMOHOCUTENSA NPU AaHHON TeMmepaType.

O6bEMHBIN pacxop, TENNIOHOCUTENS:
Vs=1,1xQx3600/(cxp x(to~t;))
roe:
Q[W] - tpebyemas Tennosasi MOLHOCTb KOHTYPA;
Vs [m3/h] - 06bEMHBII pacxon TENNOHOCUTENS;
c[J/kgK] - TennoemkocTb TENNOHOCUTENS MPW AAHHOW TeMnepaType;
p[kg/m3] - NNOTHOCTb TENSIOHOCUTENS MPY JaHHOW TeMnepaType;

to-t1 /°C] - nonyctumoe nageHne Temnepatypbl TEMMNOHOCUTENS B 3MEEBVKE.
OB6bemHbIN pacxo TennoHocuTens Ans BCe CUCTEMbl ABASETCA CyMMOM PacxXofoB BCEX KOHTYPOB U
paccyuTbiBaeTCA N0 aHanorMmiHom copmyne.



2.3.5. Y3nbl nogmeca

Ons obecneveHns Tpebyemoi TemnepaTypbl MOBEPXHOCTU Mofa Heobxomma crabunusaums u
orpaHuyeHne TemnepaTypbl LVPKYNMPYIOLWEro B 3MeeBrKax TennoHocuTens. MNockonbky B 6OMbLWMHCTBE
CUCTEM OTOMMEHWSI HavanbHas TemriepaTypa TEMnOHOCUTENSI 3HAYMTENbHO Bblle Heobxoaumon Ons
COl, a vHorga, Kpome TOro, He SIBMSIETCS MOCTOSIHHOM, B CUCTEME AOMKHO BbiTb MpeaycMOTPeHO
YCTPOMCTBO, OCYLLECTBNSAOLLIEE TaKylo CTabunusaumio.

Heckonbko BapMaHTOB MPUHLMMMANbHBIX CXEM TaKMX Y3roB NPUMBEAEHO HUXE.

Kpacpeaenutensm Kpacpeaenutens

60 C 60 C
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Kkany

1 — LnpKynAUMOHHBIN Hacoc

2 — Tpexxo4oBoOW TePMOCMECUTESbHbLIV KranaH
3 — TepmocTaTmnyeckui knanaH

4 — BeHTWUNb NpeaBapuUTernbHON PErynnpoBKu

Puc 2.3.15. Y3nbl nogmeca

lMpMMeHeHNe Kakon-TO KOHKPETHOW CXeMbl MoAMeca, 3aBUCUT OT KOHKPETHOrO MNpoekTa M onbiTa
NPUMEHEHNST OaHHbIX Y3M0B. Halw onbiT roBOpUT O TOM, YTO MPUMEHEHWE Y3MOB MogMeca C MpsivbiM
perynupoBaHneM, siBNseTcs Haubornee BbIFOAHLIM NPW UCMOMb30BaHUN B CMCTEMAaxX CO CMeLUaHHbIM
oTonnexHunewm, rae coemewyatotca COP n COT1.



Pacxop matepuanoB
TpyObI
YpenbHbin pacxog Tpyb Lo (Tpebyemasa gnuHa TpyO And moHTaxa 1 m? OTONMeHUst Momnom npu
onpefeneHHOM MOHTaXHOM paccTosHun b) uyncneHHo paBeH BenuuMHe, OOpaTHOM 3HAYEHUHO
MOHT@XXHOI0 PacCTOsIHUSA:
Lo = 1/b[m/m?]
CooTBeTCTBEHHO, ANMHa 3MeeBuka (pacxod TpyObl) MponopLmMoHanibHa 3aHMMaemMon UM Nnowaau:
L[m] = LoxF,
Kpenex
Tpebyemoe KONM4YecTBO AKOPHOro Kpenexa A5is Tpy® nponopumoHanbHO OfIMHE MCMOoNb3yeMol TpyObl ©
y4eTOM TOro, YTO CpeAHee paccTosgHME MexXay TouKkamm 3akpenneHus Tpyobl cocrasnsieT 0.3 - 0.5 m.

Tepmousonsaums

Tpebyemas nnowanb TEPMOW3ONUPYIOLWEro Cros COOTBETCTBYeT noresHon nnowaau nona Fo. B
KayecTBe TEPMOU3ONALUN PEKOMEHOYETCH MCMOMb30BaTh MEHOMNMACT NMOTHOCTLIO HE MeHee 25 kg/m3.
Tonu.lea n3onupyrouiero crioa CUCremMbl OTOMNeHnA nosiom, MOHTMpyeMOVI Ha rPyHTOBOM Moy unn Hag
He oTannvBaeMblM MoOMeLleHneM, JormkHa ObiTb He MeHee 30 mm, Hag TennbiM MOMELLEHMEM, He
MeHee 22 mm.

Mo Bcemy nepumeTpy, Mexay HarpeBaTefbHOW NMAacTUHOM U HAPYXHBIMU W BHYTPEHHUMMU CTEHaMMU
HeobxoaMmo npoknagpiBate NMOO AeMNEpHy NeHTy, MO0 TOHKONMCTOBOW NeHonnacT, Ans Toro
YTOObI UCKMNIOUNTE 0Opa3oBaHMe TEMTOBOrO MOCTa MEXAY MIAacTUHOW U CTEHaAMM.

MnactudumkaTop
CpegHun pacxopg nnactudumkatopa Ha 1m2 otannmBaemoro nona coctaBnset 0.16 nutpa. CocraB
pacTBopa npu 3TOM MOXeT ObITb CreayLwum:

necok - 200 kr

uemeHT M400 -100 kr

Boaa -20n

nnactugpukatop GLASCOLITH 500 - 500 .



2.3.6 MoHTax HarpeBaTeNnbHOW NNAaCTUHbI

[nsa co3pgaHns 3EKTUBHON CUCTEMbI OTOMNEHNSA NONIOM HEOOXOAUMO BbINOJIHEHNE OMNpeaeeHHbIX
TexHornorn4yeckmx TpebosaHuni:

e [loBepxHOCTb OCHOBaHWS Morfia OOIMKHA OblTb YMCTOM WM POBHOW. [lonyckalTCA HEPOBHOCM U
BbICTYMbl He 6onee 10 mm. B npoTmeHOM cnyyae Heo6x0AMMO NPOM3BECTU BblpaBHUBaHUE “4epHOBOIO”
nona C MOMOLLbBIO OOMOMHUTENBHON BbIpaBHUBAOLWEN CTSHXKKU. [onbl B MOMELUEHUSX, NPUMbIKaoLWMX
HEenoCpPeACTBEHHO K FPYHTY, AOMMKHbI UMETb HaAeXHY mMapousonsaumio. B uenom KoHkpeTHoe peLleHue o
HeobXxoOMMOCTM rMapousonsauMM u BblIOOpe COOTBETCTBYIOLWLEO ee Tuna MpUHMMAaeTcs Ha MecTe
CTPOWUTENBbCTBA U B KOHKPETHOM Cry4yae.

[Mocne BbipaBHUBaHUSA NOBEPXHOCTM OCHOBaHWS U e
npMMbIKaLWWX K  HEMY  Yy4yacTKOB  CTeH
Heobxoanmo BOONb GOKOBbIX CTEH  YOXWTb 4
KpaeByto neHTy KpaeBasi neHTa Jo/mkHa ObiTb .
yrnoxeHa BOONMb BCEX CTEH, ObpamMnswwmMx  f=
nomeLLeHne, CToek, ABePHbIX KOPOBOK, OTBOAOB U |
T.M. JleHTa AomnxkHa BbICTYynaTb Hag
3annaHMpoBaHHOW BbICOTOM KOHCTPYKUMM nona
MUHUMYM Ha 20 MM.

[ -

Puc 2.3.16. packnagka kpaeBow NeHThbI

Mocne atoro Ha OETOHHOW  KOHCTPYKUWUU

nepekpbITnuda HeobxoaMMo pPa3nnoXnTb =
TENNON30NSALUNOHHbIN mMmaTtepuan C
(bOJ'IbreJ'IVIC'!I/IpOBaHHbIM NOKPbITUEM n C

HaneyaTaHHOW ceTkoW, obrnerdalolen MOHTaX
cnvpanen TpyG C onpedeneHHbIM B MNpPOEKTe
LIarom. HaunHatb yKnagKky — meHonnacra
Heobxogumo C yrma KOMHaTbl  Hauboree
yOaneHHoro OT pacnpenenurenbHon mpebeHku.
TennonsonaTop yknagblBaeTcsl BCTbIK, MPU 3TOM
donbra gomkHa 6biTb cBepxy. Obpesku

Puc 2.3.17. Packnagka Tennounsonatopa
B cnyyae ecnu B KayecTBe TEMMOM3ONSALUMOHHOIO MaTepuana Mcrofib3yeTcsi oOblYHbIA NeHonnacT, TO
nepen HaHEeCEHUEM CTSKKM M3OMALVOHHbBIN CrON cnegyeT 3akpbiTb NONUITUNEHOBOW NIEHKON (TOMLWUHA
0,2 mm un Gonee). OT0 HeobOXo4MMO BO M3DExXaHWe pacTeKaHVst CTSDKKM MO LBaM W30MSALUOHHOMO
mMaTtepuana, Y4To MPUBOAMT K YXyALIEHUIO TEMMO U 3BYKOM3OMNSAUWW, U BAUTBIBAHWEM W3OMSLMOHHBLIM
MaTepuarnomM BOAbl U3 CTSKKU, YTO MOXKET yXyALWUTb YCINOBUSI €€ OTBEPAEBAHMS.
B mecTtax cTbika Monoc nneHkn Heobxoanmo obecneyunTb MUHMMAanbHbIA nepexnect B 8-10 cm.

[na neHonnacTta 6e3 onbrn yKpbiTME NIIEHKOW CBEPXY 00si3aTernibHO, NeHOMMacT ¢ PONbro MOXeT He
HakpbIiBaTbCH, a MMEeHKa MOXeT rMogKnagblBaTbCsA MO4 MNEeHonsacT, nNpu STOM Kpasi ee y CTeH
3aBopayMBalOT U KnagyT CcBepxy Ha Tennousonatop. [1pu HaHeCceHMM nnaBatoLLen CTSDKKU 3aLLMTHYHO
NAEHKy nyylle NpuKNenTb Unn NpuBapuTb, YTOObI 06ecneynTs BOOHENPOHNLLAEMOCTb



TpyObl packnagbiBalOTCA HEnocpeacTBEHHO Ha
neHonnacre M Kpenatcs npyv NOMOLM SKOPHOro
Kpenexa, BOUTOro B neHonnact. Ons kKpenneHus
Tpyo MOXHO TaKkke nucnonb3oBaThb
HanpaBnswLMe C CaMOKMELWENCcs MneHKoun,
nnbo ncnonb3oBaTb NANTbLI U3 NEHONONNCTUPONA,
yXXe MMEeILEero BbICTYNbl ANS KpenneHnst TpyObl.
Hanpaenswowune HaknagblBatoTCA Ha NNEHKY uUnm
¢onbry OCHOBaHMEM C CaMOKIEIOLLENCS NEHTON C
warom He meHee 1 M. gpyr oT gpyra. FAKOpHbIA
Kpenex ycTaHaBnmBaeTcs Ha pacctosHum 0,3-0,5
M. apyr ot gpyra. OH yaepxuBaeT Tpydy Ha
M30nAuMmM 3a cyeT 3yOLOB Ha KOHLaxX KpenneHus.
BoasnusaHne SIKOPHOro Kpenexa B
TENNOU30NSATOP BO3MOXHO B PYy4YHyl, Nubo C
MCNOMb30BaHWEM CMeLManbHOO  WHCTPYMeHTa. | ] 1]
Mepen yknagkon TpyObl OOMH €€ KOHEL KPEMUTCH  hluddtalnlote LN B E———— -
K pacnpegenuTento, rnocre 4ero npousBoanUTCS Puc 2.3.18. packnagka Tpy6bl
ykrnagka TpybObl cOrnmacHo napameTpam KOHTypa,

HayMHas C BHELWHeWN CTOPOHbI 3MeeBMKa. [JoBeas

Tpyby Ao rpebeHku, ee oTpesaroT ¢ HebonbLIUM

3anacom.

B cnyyae nprvmeHeHMsI NOMOBbIX MOKPbITUA U3
Kepammku Unm mMpamMopHbIX NIMUT pekoMeHayeTcs
pasnoXutb Ha Tpybax ceTKy C TOMWMHON
NpoBoSsIokKM 3 MM wnu Oomnblie U pasmMepoMm
ayenkn 100x100 mMmMm. C Uenbld apMUPOBaHUSA
6eToHa. ApMUpOBaHME JOIMKHO ObITb NpepBaHo B
pavioHe pasgenuTenbHbIX LLBOB.
PasgenvTtenbHble WBbl HEOOXOAMMO NMPUMEHSATD,
ecnu anvHa GeTOHHOW MnUTbl MPeBbIWaeT 8 M,
MUHMManbHas LWMPWHA WBa AOMMKHA COCTaBNSATb
5 mm. MNepen 6eToHMpoBaHuem Tpy6 Heobxoanmo
NPOBECTU UCMbITAHWUA MPOSOIMKUTENBHOCTHO 24
Yaca npu gasneHun 6 Gap (cm. pasgen 1.1.6.
ucnbltTaHus). Bo Bpemsi GeToHMpoBaHWs TPyObl
JOMmkHbl ObITb Nog gaeneHnem okono 3 6ap
Temnepartypa Bogbl okorno 20C. 3ta Temnepartypa
OOMMKHa ocTaBaTbCsl Ha BCe AHW 3aTBepAeBaHus
G6eToHa (21-28 gHen).

Punc2.3.19. NcnbiTaHne Ha repMeTUYHOCTb

e PerynvpoBka v 3amyck CUCTEMbl OTOMSEHUS OCYLLECTBIsSieTCs nocne 3aTBepaeBaHus 6eToHa,

T.e. nocne 3-4 Hepenb. HayanbHas TemnepaTypa He AOSPKHA MpeBblllaTb TemnepaTtypbl Bo3gyxa B
nometleHun, T.e. okono 20C, nocre kaxaoro AHs akcnnyatauum Heobxoaumo nosekilwaTth ee Ha 5C, noka
He GyaeT OOCTUrHyTa NpoekTHasi BennynHa. OCHOBHas 3afjava Npw 3anycke CUCTEMbI — yaaneHue U3 Hee
Bo3ayxa (cMm. pasgen 2.3.8.).

YKa3aHus K 3aNlMBKe pacTBOPOM HarpeBaTesNlbHOW NIacTUHbI

MnactudmkaTop HeobXoAMMO MCIONb3oBaTh NPW 3anvBKe PacTBOPOM HarpeBaTeribHOM MNIacTUHbI.
OH npuaaeT pacTBOpY NNAaCTUYHOCTb, NPeaoTBpaLLas BO3MOXHOCTb pa3pyLleHust 6GETOHHOro cnos.
lMockonbKy HU  YNOXeHHas Tenrnousondaumsa, HW cucTemMa TerroBOoro pacnpeferneHus He
npegHa3HayeHbl  BblaepXkuBaTb  OOrblyld  Harpysky, [JorkeH ObiTb CMOHTMpPOBaAH  CrOW,
pacnpefensaiwmin Harpysky. Yaile BCero STOT CINOW COCTOMT M3 LEeMEHTHO-MEeCOYHOro pacTBopa.
Takon HacTun HasbiBaeTcs MraealoWwmM [OTONUTENbHBIM] HAacTWIOM W JOJDKEH COOTBETCTBOBATb
TpeboBaHuam DIN18560 4yacTb 2. TonwmHa M Kracc XecTKocTu nnbo TeepOocTu HaCTVIJ'Ia ansi
OObIYHO MMaHMPYyEMON MNpU KBaApPTUPHOM CTPOUTENbCTBE WMHTEHCMBHOCTM Ao 1.5 kN/m? [OmKHbI
BbIOMpaTbCa B 3aBMCMMOCTM OT BMAa BbIMNOMHSAEMbIX paboT B cootBeTcTBUM ¢ DIN18560 yacTtb 2
Tabnuua 2.



e OOwas TonwuHa HacTuna gomkHa ObiTb Kak MUHMMYM 45 mm. Bo3MOXHO NnpuUMeHeHue 1 HacTUNoB
WHOW TonwmHbl. OgHaKo TOMLWMHA HACTUNa AOMXKHa 6biTb He MeHble, Yem 30mm Hag Tpybow. [ns
CTpoUTENbCTBA NOMELLEHUN APYrOro Tvna npu Gonee BbICOKON MHTEHCUBHOCTU Harpyskm TpebyroTcs
Apyrvue yCTaHOBKW K TOMLLUMHE M Ka4yeCTBY HacTuna.

e CnepgyeTt, ogHaKo, UMeTb BBMAY, YTO yBenMYeHUe TOJLUMHbI HacTuna CHUXaeT Tennoorgadvy
con.

e ApMMpOBaHUE LEMEHTHON CTSXKKM He sBnsieTcs obsi3aTenbHbiM, HO xenaTtenbHo. [locpencTteom
apMMpoBaHUsa Henb3st 3aMeamTb npouecc obpasoBaHus TpewmH U aedopmauuin, HO MOXHO
npeaoTBpaTUTb pacnpoCTPaHEHNE BO3HMKLUNX TPELLMH.

e B cootBeTcTtBUM ¢ TpeboBaHusmu DIN4725 yacTb 4 KOHTYpPbl MOMIOBOro OTONMEHUA OO0 Hauvana
3aNIMBKU_Harpyskopacnpegensitoero crnosi AoMKHbl ObiTb _UCNbITaHbl BOASAHbLIM OaBlneHueM.
FepMeTUYHOCTbL AOMkHA ObITb _rapaHTMpoBaHa Kak [0, TaKk U BO Bpems yknaaku Hactuna. B
MOMEHT 3a5iIMBKU Harpyskopacnpegensilowero ciosi U BoO BpeMsi_ero CTtaHOBNeHUsi cucrema
OTONJIeHUsA NOJIOM AOJKHA HaXOAUTLCA Nod OAAaBIEHUEM.

e [locne yknagku HacTUn OOMXKeH ObiTb BblepXaH B _TeyeHuMe 21 OHA, B 3TOT nepuon
HegonyCTUMbl MeXaHM4YeCKue U UHTEHCUBHbIE TepMUYECKUe BO3JencTBuUSA (B NepByr ovepedb,
Bkn4yeHune COIM).

2.3.7. NMpumeHeHne N30NSALUOHHBLIX MaTepuarnos

K cuctemam oTtonneHus nonom, BEepHEe K MOBEPXHOCTSM Ha KOTOPbIX MOHTUPYHOTCS AaHHbIE
CUCTEMbI, HanpuMmep, TEnno WU 3BYKOM3OMSALMOHHbIE MaTepuanbl NPeabsBhsiTCA OnpeaerieHHble
TpeboBaHua ©n HopmaTumBbl. Hambonee nonHO yaooOBRNEeTBOPAT 3TUM TpeboBawsM MAUTbl U3
neHononmcTupona ¢ NnoTHocTHo 6onee 25 kr/m3. BOo3MOXHO MCMONb3oBaHWE cneuuanbHbIX MAUT 13
NeHoMnonucTupona Cco chneunanbHbiIM  MNONUMEPHBLIM  NOKPbLITUEM  METanNU3MpPOBaAHHOM  MIEHKOWN,
NNOTHOCTb KOTOPbLIX He MeHee 25 kr/mM3, wnu cneuuwanbHble MAWMTbLI C BbicTynamu (“6obbiwkamun”) c
NMOTHOCTbLIO He MmeHee 30 kr/m3.
TonuwuHa TeNsIoBOM U30MSLMM 3aBUCUT OT Ha3HaYeHUS MEPEKPLITUS:

- ANS NepekpbITUA Hag oTanJMBaeMblM NMOMELLeHMEM HEeOOXOAUMO MPUHMMATL TOSWMUHY M30MSUmMm
COOTBETCTBEHHO conpoTmereHno Tennonepenade R=0,75 m2K/BT, neHonnacT TOMWMHON 3 CM.

- 4Nna  nepekpbiTUS Hah He oTanfMBaeMbiM MNOABafioM - COOTBETCTBEHHO COMPOTMBIIEHUIO
Tennonepenade R=2,00 M2K/BT, neHonnacT TOMNLWWHON 5 M.

- [ONa NepeKkpbITUS Ha rpyHTe — COOTBETCTBEHHO COMpPOTUBMeEHMIO Tennonepegade R=2,25 m2K/Br,
neHonnacT TonwmHon 6onee 5 cm.

TexHnyeckne napameTpbl TENSTON3ONALNOHHBIX NAUT U3 NEHONONMMCTUPONa NpeacTaBneHsbl B Tabrmue.

TexHu4eckne napameTpsbl

Ne | HaumeHoBaHue nokasatenen Mnutel C C
NEeHONONNCTUPONbHbIE | antoMUHUEBOW | BbICTYNaMM
NIEeHKON

1 MnoTHOCTb Kr/Ky6.M. 25 35 50 25 30

2 |[MpoyHocTb Ha cxxaTue npu 10% 0,08 0,14 0,2 0,12 0,22
nuHenHon gedopmauun, MlMa
He MeHee

3 [Mpenen npoyHOCTM Npu crube 0,16 0,2 0,35 0,18 0,2
Mla, He meHee

4 |TennonpoBOAHOCTb B CyXOM 0,041 0,038 | 0,037 0,039 0,034

cocTosHum npu 25+ -5rpagC
B1(Mm.K.), He Bonee

5 |Bpemsa caMoCTOSATENbHOMO 4 4 4 - -
ropeHnst NnuT, cek. He Gonee

6 |BnaxHocTb nnuT % He Gonee 12 12 12 - -

7 |BoponornauieHue 3a 244aca, % 3 2 1,6 - -

no obbemy, He Gornee




2.3.8. PerynupoBKa 1 3anycKk CUCTeMbl OTONJIEHUSA MOJIOM.

lMpaBunbHO paccyMTaHHas cucTemMa OTOMMEHUs MOMOM MpakTUYEeCKM He HyxaaeTcda B
perynuposke. Heobxoaumo npefeapuTenbHO OTPEryMPOBaThL pacxoq Ha TeX BETBSIX CUCTEMBI,
KOTOpblE HE MOTyT ObiTb NEPEKPbITEl TEpMOCTaTaMy NOMHOCTLIO. K HUM OTHOCSITCA BETBU C BETBM
nonoTeHuecylnTenen n cobcTBeHHo OGannacHble nNuHMK. Kaxpas Takas BeTKa oba3aTernbHO
cHabxaeTcs 3anopHbIM KpaHOM, KOTOpbI B pabodem nonoxeHunn Ha 70...80% 3akpbIT

NMpuMeHeHne BblAeNeHHOW 6annacHoM JIMHUMKM ABNSAeTCA O6fA3aTenbHbIM YCIIOBMEM B TeEX
crny4yasix, korga B KOHCTPYKUMM CUCTEMbI OTOMMEHUS MOfioM Mpu OTCYTCTBMM Y3NOB noaMmeca
OTCYTCTBYIOT BETBM MonoTeHuecywmnTenein. B npoTMBHOM cryvyae BO3MOXEH BbiIXoO W3 CTPOS
LUMPKYNALUNOHHBIX MOMM BBMAY OTCYTCTBMS LMPKynsumni. He pekomeHayeTcsi BolkntoyaTb MOMMy Ha
BPEMSI MeEXCe30Hbsl. [leno B TOM, YTO MOCHEe HEeCKONbKMX MeCSLIEB HaXoXaeHusi B Hepaboyem
COCTOSIHUM MOMMNa MOXET cama He 3arnyCcTUTbLCS, U POTOP NPUAETCS «PacKpyuMBaTb» NPUHYAUTENBHO.
Ecnu e 3anyck 6ygeT nponsBoguTb HE CNELMAnUCT, OH MOXET He 3aMeTUTb OTCYTCTBUS BpaLleHus
poTopa, 1 nomna BbIOET U3 CTPOSI.

o Hayana 3anuBKM CUCTEMbI CriefyeT o6paTuTb BHUMaHWE Ha OABlEHME HaKadku aKCnaH3oMaTa
(noppobHee cMm. «BkcnaH3omaT n ero noabop»).

OcHoBHasa 3agadva npu 3anycke cuctembl — yaaneHue u3 Hee Bo3gyxa. [1pu OTKMAOYEHHbIX
Hacocax cucTemMa 3anonHseTcs Ao AaBneHus, Ha 15% npeBblwatowero ctaTu4yeckoe AasreHne
cTtonba TennoHocuTeNsl B BepTUKarnbHOM Yactu Tpybonposonos — Py. MNMoaaepxuBas nognuTkon
3TOT YypOBeHb [AaBfeHusl, CTPaBNMBAlOT BO34YyX M BO34YyXOOTBOAYMKOB. TONMbLKO MOcne 3Toro
BKITHOYAOT HacoCbl Ha Marow CKOpOCTWU. 3aTeM BpY4YHYHK KranaHamu nepekpbiBaloT BCE BETBMU,
OCTaBNsAsi OTKPbLITOW OAHY, M OoOuBaloTCA ee MonHoro obe3Bo3gylunBaHusA. Takum obpasom
«MPOOABMNMBAIOT» KaXOdyl M3 BeTBEN — B OCOOEHHOCTU 3TO OTHOCMTCSA K BETBAM OTOMMEHUS
nofnom, Ans KOTOpbIX 3Ty onepaumio HeobxoaMmo nNpoAenbiBaTb HECKOMbKO pa3 B TeveHue
HECKOMbKMX AHEN BBUOY TOM, YTO HEBO3MOXHO BbirHaTb BO3OyX M3 OOCTATOYHO AOJIMHHbIX
3MEEeBVKOB Cpaay.

lMocne aToro noBbiWakT TeMnepaTypy B cucteme o padoyen (85°C) n nogHumaloT gaBrneHune ao
YPOBHsI cpabaTbiBaHWs aBapuMHOMO KranaHa, BbigepxusatoT B Tederne 30 MUH., nocne 4ero
NPOU3BOAAT KOHTPOIb FrEPMETUHHOCTU COEAUHEHUIA.

Cucrema gomkHa 6bITb UcnbiTaHa gaBnexHveM B 1,5 pasa npesbiwakowmm padboyee (HO He MeHee
0,6bar) B TeyeHne He MeHee 2,5 yacoB, BCe COEOUHEHWS OOIDKHBbI NPU 3TOM COXPaHSTb
repMeTUYHOCTb. 3aTeM JaBreHve YMeHbLIAT 00 MuHUMYyMa (Pg) 1 NPOM3BOAST KOHTPOSbHYHO
NPOTSKKY BCEX pe3bboBbIX GMTUMHIOB. PekomeHayeTcsi MOBTOPUTb 3TOT LMK ABaXdbl, BTOPON
pa3 — npu KOMHaTHOM Temnepatype. [locne aToro ycrtaHaBnuBalT paboyee AaBrieHue B
cucteme: P=1.2xPy npn KomHaTHoM Temnepatype unm P=1.5xPy... 1.8xPy npu pabouen (85°C).
HeobxoaMMo NpoBECTU KOHTPOSIBHbIE 3aMepbl MapaMeTPOB CUCTEMbI MO UCTEYEHUN 7-MU U 14-Tn
AHeN ¢ Havana akcnnyatauun B pabodeM pexume. CHMKEHWEe AaBreHus 3a BTOPYIO Hedento
AOMKHO BbITb B HECKONBKO pa3 MEHbLUMM, YEM 3a NepByo (3aMepbl AenatTcs Npu O4HON U Town
Xe Temnepartype).

[ns npoBepkuM KOpPPEKTHOCTU paboTbl aBTOMATUKM KOTENbHOro obopynoBaHMs, Heobxooumo
HEeCKOMbKO pa3 NpoBepuTb cpabaTbiBaHNe pabounx n aBapuiHbIX TEPMOCTATOB NpY Neperpese u
BbIMOJIHEHME BCEX PEXMMOB LIMKIMYHOCTM Ha pa3HblX TeMneparypax.
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