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METOANUYECKHUE YKA3ZAHUA
IO ONPEAEJEHHNIO PACXOJ0B TOIIVIMBA, Jaextpo3nepruu U Boabl
HA BBIPABOTKY TEIIVIOTHI OTOIMUTEJIBHBIMU KOTEJIBHBIMH
KOMMYHAJIbHBIX TEILIOYHEPTETHUYECKHWX IMTPEJINPUATHN

(M3nanmue 4-oe)
Mocksa 2002

MCTOI[I/I‘ICCKI/IG YKazaHuss COACPKAT MCECTOAMKH pacd€ra pacxodoB  TCIIJIOTHI
HOTp€6I/ITCJ'IfIMI/I Ha OTOINUICHUC, Ha HArpc€B BOJAbI I TOpAYCTO BO,Z[OCHa6}K€HI/I${,
BCHTUJISIIUIO; pacxXoda TCIIJIOTHI HA COOCTBEHHBIE HYXbI KOTCJ’IBHOfI; pacxoa0B TOILIMBA,
QJICKTPOOHCPIH U BOJAbBI HA BBIpaGOTKy TCIJIOTBI HICTOYHHUKAMU.

HpI/IBeI[eHBI MPAaKTUYCCKUC PCKOMCHIAAINHW KW BCIIOMOI'aTCJIbHBIC MaTCpHajibl JIA
MMPOBCACHUA pACUCTOB U ITPHUMECPBI PACUYCTOB.

MCTO,Z[I/I‘ICCKI/IG YKa3aHuA MpCeaAHa3HAYCHbI JUI HCIIOJIB30BaHUA
HHXCHCPHO-TCXHUYCCKUMHU pa6OTHI/IKaMI/I KOMMYHAJIbHBIX TCIIOOHCPICTUICCKUX
HpCI[HpI/IHTI/Iﬁ npu IMIpOBCACHHU PACUCTOB IIO0O OIIPCACICHHUIO INNIAHOBBIX pPacxoaoB
TOILINBA, 3JICKTPOIHCPIUH U BOJbBI IIPU BBIpa6OTKe TCIIOTHI U ) KUJIUIIHO-KOMMYHAJIbHBIX
CJ'Iy}K6 IIpu OIPCACIICHHUU I1IJIaHOBOI'O TeHJ'IOHOTpe6J'IeHI/IH KUIMIIHO-KOMMYHAJIbHBIM
CCKTOPOM.

HaCTOHH_[aH peaaKknu:Aa MCTO,Z[I/I‘ICCKI/IX YKaSaHI/II;'I BBIITYCKACTCs B3aMCH
«MCTOI[I/I‘ICCKI/IX y1<a3aH1/n7I IO OIPCACICHHUIO PaCXOoAdO0B TOILUIMBA, J3JICKTPOSHCPIrUU H
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BOJbIl Ha BBIPAaOOTKY TeIUIa  OTONMUTEIbHBIMM  KOTEJIBHBIMH  KOMMYHAJIBHBIX
Teruio3HepreTuyeckux npeanpustuiny (M., OHTU AKX, 1994).

Mertoandeckue ykazaHusi pazpabotansl otnenom sHeprodddexruHocty XKKX AKX
um. K. /1. [Tamdunona.

3aMevaHuss M OPEJIOKEHHs] MO HAcTOSIUM METOAMYECKUM YyKa3aHHsIM Ipocb0a
HanpasJATh 1o aapecy: 123371, Mocksa, Bonokonamckoe mocce, 116, AKX um. K.JI.

[Tamdunona, ornen sueprospdexrnBroctu KKX.
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Hpunoxenne 2. Tabauipl A8 ONpeNeNeHUs KOJIWYECTBA BbIpabaThIBaeMOn
TCIUIOTBI

HQI/IHO)KCHI/IG 3. Ta6J’II/IgBI JJIA OIPCACIICHUA HOT[!C6HOI‘O KOJIMYCCTBA TOILJIMBA Ha
BBIPA0OTKY TEIIOThI

HQI/IHO)KCHI/IC 4. Ta6HI/IgBI JJIL  ONIPCACJICHUSA KOJHUYCCTBA DJICKTPOIHCPIUH,
TpeOyEeMOro Jijis BhIPAOOTKH TEIIOThI

Hpunoxenne 5. Tabuuibl ansd onpeaeneHuss KOTUYecTBAa BOJIBI IS BhIPAOOTKH
TCIUIOTBI

IIpunoxenne 6. COOTHONICHUE MEK TCILIOBBIMU CIMHHUIIAMK, OCHOBAHHBIMHW Ha
KaJIOpuu, CAMHUIIaAMHU CUCTEMbI MKI'CC M €AMHUIIaAMU CUCTCMbI CH

CIHCOK UCI0IL30BAHHON JTUTEPATYPbI

1. OBIIME MOJIOKEHUS

1.1. Hacrosimme MeTOauYecKHe YyKa3aHWs MpPEeIHA3HAYEHBI U1l HCIOJIb30BaHUS
pabOTHUKAMHU KOMMYHAJIBHBIX TEIUIODHEPTETUUECKUX TMPEANPHUATHNH TMpPU  TEKyIIeM
IJJAHUPOBAHUHM TOTPEOHOCTH B TOIUIMBE, DJEKTPOIHEPTHU M BOJAC JUIsl BBIPAOOTKH
TEIJIOTEI.

1.2. Meronuueckne yKa3aHWsi MOTYT OBITh  HWCIIONB30BAaHBl  KWJIMIIHBIMU
MPEANPUIATHIMA U MyHUITUTIATHBHBIME OPTaHU3AIMSAMU JIJIs1 ONIPEACIICHHs TOTPEOHOCTH B
TEIIOTE JIUI HYXJ OTOIUICHHS, TOPSYETO BOJOCHAOKEHUS M BEHTWISAIIUN ISl )KHIIBIX U
0OIIIECTBEHHBIX 37]aHUH U pa3pabOTKU MEPOTIPHUSITHI O SHEPTOCOEPEIKECHHUIO.

1.3. HopmartuBHBIE pacxolibl BOAbI M TEIUIOTHI CJIEAYET paccMaTpuBaTh Kak
MaKCUMaJbHO JOMYCTUMBIE TIPH HOPMAJbHBIX YCIOBUSAX JKCIUTyaTalldd CHCTEM
OTOIUICHHUS U TOpsSYero BoJocHaOxeHus. [Ipu mpeBblllIeHnn pacxo/10B BOJABI M TETJIOTHI
HEO0OXOUMO OMpPENeIUTh MPUUYUHBI Nepepacxoia U 00ecCTeyuTh MEPONPUATHS TI0 €ro
JUKBUJIAIIUU 32 CUYET MOBBIIICHUS YPOBHS dKCIUTyaTallud. MeponpusiTus, NpUBOIAIINE K
CHIDKEHHUIO BEJIMYMH Pacxojia BOJbI U TEIJIOThI, HU)KE€ HOPMATUBHBIX MpPHU 0OeCTIeYeHUN
KOM(DOPTHBIX YCIOBHUI MPOKUBAHUS KUTENEH, OTHOCATCA K pa3psiay dHeprocoepexeHusl.

1.4. Yder xonMuecTBa peajn30BaHHON TEIJIOTHI JOJKEH MPOU3BOAUTHCS MPUOOpaMu
B TOYKE ydeTa Ha TpaHMIle pa3felia TeIUIOBBIX ceTeil. [loTepu TemnoTsl TemaoBBIMU
CeTSIMM OTHOCSITCS Ha CUET CTOPOHBI, Ha OallaHCce KOTOPOH HaxOISATCS TEIIOBHIE CETH.
[ToTepu TEmIOTHl TEIUIOMPOBOAAMH, TPOJIOKEHHBIMH B TMOJBaJe 3JaHUM, ClEayeT
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OTHOCHUTH Ha CUCT HOTpC6HTGJ'ICI>i MMpONMOpHUOHAJIBHO HArpy3Kam 3,Z[aHI/II71, IIOAKJIFOYCHHBIM
K TCTIJIOITPOBOAAM.

1.5. Tlepen mpoBezieHHEM pacyeTOB MOTPEOHOCTH B TEIUIOTE JOJHKHA OBITH MPOBE/ICHA
OLIEHKA JIOCTOBEPHOCTH HCXOJHON MH(OPMAIUH: MPOEKTHBIX TEIUIOBBIX HArpy30K IpH
LEHTPAJIM30BAaHHOM  TEIUIOCHA0)KEHUH, OOBEMOB 37aHMH, KOJMYECTBA IKHUTENEH,
O0ECMEYEeHHBIX IIEHTPAJIM30BAHHBIM TOPAYUM  BOJOCHAOKEHUEM, IHAMETPOB H
INPOTSDKEHHOCTH — TPYOONPOBOJOB — TEIUIOBBIX — CETEW, HaxoIdIIMXcs Ha OamaHce
NOTPEOUTENS U TIP.

1.6. Hactosmue Metoaumdeckue YKa3aHHud BbIITYCKAOTCA B3aMCH «MeToau4ecKux
yKa3aH1/1171 0 OIIPEACICHUIO PAaCXOa0B TOIUIMBA, 3JICKTPOSHEPIUU U BOJbI HA BBIpa60TKy

TEIUIa  OTONUTENIBHBIMM  KOTEJIBHBIMH  KOMMYHAQJIBHBIX  TEIUIO3HEPI€TUYECKUX
npeanpusTHit» pazpadoranubix U u3ganHbex ['YII AKX um. K. . [Tamdunosa B 1994 .

2. OITPEJEJEHUE KOJIMYECTBA
MNOTPEBJSIEMOMU TENJIOTHI

KonunyecTBo motpebdnsemoii Ternotsl, I'/x (I'kam) onpenensiercs o gpopmyiie:

]

Q:w:w = Z Q?dﬂ?ﬁi :

iml (2.1)
rne Onomi - KOJIMYECTBO TEIUIOTHI, IOTPEOIIIEMOE i-M TOTPEOUTEIEM;
1 - KOJIMYECTBO MIOTPEOUTEIICH.

[TorpebisieMast TEIIOTa CKIIAIBIBACTCS U3 KOJMUYECTB TEIIOTHI, TPeOyeMOW Ha HYKIbI
OTOIUJICHUSI, BEHTUJISALIUU U Topsuero BojocHabxkenus, I'Jlx (I'kan):

Onomi = Qom + Qv+ Oh, (2.2)
riae Qom - KOMMYECTBO TEIIOTHI, TpeOyemoe st otorienus, ['Jx (I'kain);
Oy - KOJIMYECTBO TEIUIOTHI, TpeOdyemoe it BeHTuisiiuu, I /x (I'kan);
Oh - KOIMYECTBO TEIUIOTHI, TpeOyemMoe I HyX 7 Tropsdyero BomocHaOxenus, I'JIx

(I'kau).
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2.1. OITPEAEJIEHUE KOJIMYECTBA TEIIJIOTbBI
HA OTOIVIEHHUE

2.1.1. KommnuectBo tertotsl, I'JIx (I'kam) 3a pacuerHslii mepuoxa (Mecsi, KBapTal,
roj) B 001IeM cirydae omnpenensercs mo popmyse:

0,-360, 31 w7 o
&4, (2.3)

0, = Oomer 22,24
&8, 1, (2.32)

rae Qomax - MAKCUMAJIBHBIN TETUIOBOM MOTOK (TEIJIOBasi Harpy3ka) Ha otorieHue, MBT
(I'kain/q);

tj - CpenHsise pacyeTHas TemIepaTypa BHYTPEHHErO BO3AyXa OTAIlJIMBAEMbIX 3/IaHUH,
MpUHUMAETC: IS KWIbIX 3AaHui 18 °C s palloHOB € pacyeTHOM TeMmmepaTypou
HapyxHoro Bo3ayxa Bbilie - 31 °C, 20 °C nns pailOHOB C pacyeTHOM TeMmmepaTypou
HapyxHOro Bosnyxa Hmwke - 31 °C [1], mig HOBBIX 3/1aHWI, UMEIOIIMX IOBBIIICHHBIC
TEIJIO3aLIUTHBIE XapPaKTEPUCTUKU f; MpUHUMAaeTcs coorBeTcTBeHHO 20 m 22 °C; s
Ipa)X<IaHCKHUX 3[JaHUI B 3aBUCUMOCTHU OT Ha3HaueHUs 34anus o 1adm. 1 [pun. 1;

tm - CpemHss TemIepaTypa HapyKHOTO BO3AyXa 3a pacueTHwlii mnepuon, °C,
npuHuMaeTcs Ui turanupoBanus mo CHwull 23-01-99 [2], dakTtudeckas - Mo JaHHBIM
MECTHOU METEOCTaHIUH;

to - pacueTHas TeMmIepaTypa HapyKHOTO BO3AyXa Il MPOSKTHUPOBAHUS OTOILICHUS,
°C, npuaumaetrcs o CHull 23-01-99 [2] wim o CHull 2.01.01-82 [3] (B 3aBHCHMOCTH
OT roja TIOCTPOMKHM) JUIsi HauboJee XOJ0MHON MATHIHEBKH oOecrniedeHHOCThI0 0,92 wim
10 TaHHBIM MECTHOM METEOCTAHIIUH;

Zo - TPOIOHKUTEIHLHOCTh PabOThl CUCTEMBI OTOIUICHUS 32 PACUETHBIN MEepUo, CyT.,
npuHuMaeTcs s maHupoBaHus mo CHwull 23-01-99 (mepuoa co cpeaHeit CyTOYHOM
TeMmreparypord HapyxHoro Bo3ayxa < +8 °C), ¢aktudeckas - 10 (HaKTHIECKOM
MPOJOIKUTEILHOCTH PA0OTHI CUCTEMBI OTOTLIICHUS;
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24 - POIOIKUTENBHOCTh PAOOTHI CUCTEMBI OTOIUICHHS B CYTKH, U;
3,6 - mepeBogHOM KOA(DUIIUEHT.

2.1.2. MakcuMajbHbId TEIJIOBOM TOTOK Ha oTorieHue 3maHus Qomax TODKEH
MIPUHUMATBCS B pacueTrax B COOTBETCTBUU C MPOEKTHOM JOKYMEHTAI[MeHd Ha JaHHOE
3/1aHUE.

I[J'IH 3AaHus, MMOCTPOCHHOI'O IO TUIIOBOMY IIPOCKTY, IMPU OTCYTCTBUH KOHKPCTHOI'O
MMPOCKTa IJIA OLCHKHU MAaKCUMAJIbHOI'O TCIUIOBOTO IMMOTOKA HA OTOIJICHHUC, MBT (FKaJI/‘{),
MOXKET OBITh MMPOU3BCACHA KOPPCKTUPOBKaA I10 TUIIOBOMY IIPOCKTY IIO (bopMyne:

Qomax = Q0" omax(ti - to)/(t"i - {"0), (2.4)
rae snauenns Q" omax, "', " 0 COOTBETCTBYIOT JAHHBLIM THIIOBOT'O IIPOEKTA.

®opmyna (2.4) crpaBeyiMBa IpU OTKIOHEHUH PACUETHBIX TEMIEpPATyp OT MPHUHATHIX
B TUIIOBOM IpoekTe B npeaenax S5 °C. Ilpu 60abIIuX OTKIOHEHHUSX pacyeTHOE 3HAUEeHUE
MaKCUMAaJIbHOTO TEIUIOBOIO MOTOKa JOJDKHO OBITh COTJacoBaHO C pa3paboTuMKaMu
IIPOEKTA.

2.1.3. Ilpu OTCYTCTBUHM NMPOEKTHBIX AAHHBIX MAaKCUMAJIbHBIN TEIUIOBOU MOTOK Qomax,
MBT [['kan/4], MoxeT ObITh onpeaeseH o GopMyJsie YKPYIHEHHbBIX PAaCUETOB:

Qomax = aqoVu(ti - to)knm 10_6, (2.5)

2.1.4. KomnuectBo Temnotel Qp, I'JIx (I'kai), mpu yKpyHmHEHHOM pacdeTe MOKET
OIpeNeNAThCS 0 popMyie:

Oo = 3,6aqoVH (ti - tm)knm24Z0-10°%; (2.6)
[Oo = aqoVH (ti - tm)knm24Z0-10°°), (2.62)
B hopmynax (2.5) u (2.6):

a - TOIMpPaBOYHBIM KO3((UIMEHT, YUUTHIBAIOIIUI pailoH CTPOUTENbCTBA 3aHUA,
npuHuMaercs no tabun. 2 [Mpun. 1;

go - YACIbHAsl OTONMTENIbHASI XapaKTEepUCTHKaA 31aHus npu to = -30 °C, BT/(M3'OC)
[KKaH/(M3 q-°C)], TmpuUHHMaeTcs: AN SKUIBIX 3AaHuid 1o Tabmumam 3 + 5, aus
OOIIECTBEHHBIX 3/1aHUH O Tab. 6, A MPOU3BOACTBEHHBIX 31aHui 1o Tabmn. 7 [pun. 1;

VH - o0beM 371aHMA MO HapyXHOMY oOmepy Bbimie orMeTku +0,000 (HamzemHas
4acTh), M ;
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knm - moOBBIIAOIUN KOA(DPHUIMEHT IS ydeTa MOTEeph TEIUIOTHI TETUIOMPOBOIAMH,
MPOJIOKEHHBIMA B HEOTAIJIMBAEMBIX TIOMEIICHHSIX, MPUHUMAETCS B COOTBETCTBUH CO
CHull 2.04.05-91* [4], paBHbIM 1,05;

Im - CpEeHSAA TEMIIEpaTypa Hapy>KHOTO BO3/yXa 3a pacueTHbIN nepuof, °C.

[Totepu  TemmoTel  TpyOONMpOBOAAMH, MPOJOKEHHBIMU B  HEOTAIUTUBAEMBIX
nomenieHusx, Bt [kkan/(4-M)], MOTYT OBITh OIIPEIECTICHBI PACYETOM IO COOTHOIIEHUIO:

Qm - %qi‘é‘i :

2.7)

TJie ¢; - TeIJIOBOM MOTOK OT i-ro TpyOompoBoaa, BT/M (kkai/4-m), mpuHUMAETCS O TaoJI.
8 Ipun. 1;

lj - IPOTSHKEHHOCTh Yy4YacTKa i-ro TpyOOIpoBoa, M;
7 - KOJIMYECTBO YYaCTKOB.

2.1.5. BennuuHa yJenbHOW OTONMUTENBHOW XapaKTEPUCTHKU ¢o TPH YKPYMHEHHBIX
pacueTax MOXKeT ObITh yBeJIUYeHa!

JUIS 3[1aHUH 00JIETYeHHOTO (0apavyHOoro) TUMa U COOPHO-ITUTOBBIX JOMOB 10 15 %;

JUIsl KAMEHHBIX 3[JaHU B MEPBbIA CE30H OTOIUICHUSI, 3aKOHUEHHBIX CTPOUTEICTBOM B
Mae - uWioHe, - 12; B uwHe - aprycre - 20; B ceHtsiOpe - mo 25 %; B TeueHue
OTOITUTENLHOTO ce30Ha - 10 30 %;

JUIA 3[IaHUM, PAcTOJIOKEHHBIX Ha BO3BBHIIICHHOCTSIX, Y PEK, 03ep, Ha Oepery Mopsi, Ha
OTKPBITOH MECTHOCTH, B TOPOJCKOW 3aCTpOWKe, HE 3alIHIIEHHOW OT CHUIBHBIX BETPOB,
IpH UX cpeaHeit ckopoctu oT 3 10 5 m/c - 10 10 %; ot 5 mo 10 m/c - 1o 20 %; G6omnee 10
M/c - 1o 30 %; cpenmHsis CKOPOCTh BETpa 3a OTOMUTEIbHBIA MEPHUOJ MPUHUMAETCS T10
CHuII 23-01-99 [2] nnu 1o JaHHBIM MECTHOM METEOCTAHLIUH.

2.1.6. HapyxHbIil cTpouTenbHbIi 00beM (HAA3EMHBINA) ISl 3JaHUN C 4YepIadyHBIMU
MEPEKPBHITUSIMU  ONPEACNIACTCS YMHOKEHMEM IUIOIIAAM TOPU30OHTAILHOIO CEYEHMS,
B3STOrO IO HAPY>KHOMY OOBOJYy 3/1aHUs Ha YPOBHE IMEPBOTO 3Ta)ka BBIIIE IIOKOJS, Ha
MOJIHYIO BBICOTY 3[aHUs, MU3MEPEHHYIO OT YPOBHS YHMCTOIO IOja MEPBOTO 3Ta)Ka [0
BEpXHEH MJIOCKOCTU TEIUIOM3OJSLUOHHOTO CJIOS YEpJAYHOrO MOKPBITHS; MPH IJIOCKHUX,
COBMEUIEHHBIX KPBIIIaX - 10 CPEAHEN OTMETKH BEpXa KPBIIIIH.
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[Tpu u3MepeHnn Hapy>KHOTO CTPOUTENFHOIO 00beMa HE YUUTHIBAIOTCS BBHICTYIAIOIINE
apXUTEKTypHbIC JIETald U KOHCTPYKTHBHBIE AJIEMEHTBI, MOPTUKH, TE€ppachl, OATKOHBI,
00bEMBbI MPOE3JI0B M TMPOCTPAHCTBA IO/ 3JaHHMEM Ha omopax (B YHCTOTE), a TaKXKe
IIPOBETPUBAEMBIE TMOAMONbS IOJ 3JaHUSAMH, INPOEKTUPYEMBIE I CTPOMTEILCTBA Ha
BEYHOMEP3JBIX IpyHTaxX [1].

2.1.7. KonudecTBo TEIJIOTHl Ha OTOIUICHWE 3[aHUS YACTH 3JaHHS WU OTAEIBbHOIO
nometeHus, k/[oic (kkan), B o0IIeM ciaydae onpeensiercs mo gopmyre:

Qom = Omp + Qinf - (Q6vim + Qins)o, (2.8)

rae Omp - pacxoll TEIUIOTHl HA BO3MEIIEHHE TPAHCMHUCCHOHHBIX IOTEPh TEIUIOTHI, KJDK
(kxan);

Qinf - Pacxoj TEIIOTHl Ha NOAOTPeB MHOUIBTPYIOLIETOCS BO3/1yXa B IOMENICHUS,
kJx (KKau);

QO6bim - BHYTpPEHHHE OBITOBBIE  TEIUIOBBIAEICHHS OT  TEXHOJOTHYECKOTO
o0opyoBaHus, MoAen u np., k/x (kkan);

Qins - TEIUIONOCTYIUICHUS] Yepe3 OCTEKJIECHHBIE MPOEMbI 3a CUEeT HMHCOIAUuU. KJ[x
(kxan);

¢ - K03()(UIMEHT, YUYUTHIBAIOIIUNA CHOCOOHOCTh OrPAXIAIOMIMX KOHCTPYKLUH
MOMEIICHUH 31aHNH aKKyMYyJIMPOBaTh UM OT/IaBaTh TEILUIOTY, IPUHUMAaeTcs paBHbIM 0,8.

Pacxom Temnorel Ha BO3MEIICHHUE TPAHCMHUCCUOHHBIX TIOTCPh OrpaKAar0IINMN
KOHCTPYKOUAMU W Ha HArpeB I/IH(pI/IJ'ILprIOH_[eFOCSI BO3yXa (qepe3 OCTCKJICHHBIC
MMOBCPXHOCTHU, ABCPHU, HCIIOTHOCTU U T.I[.) 3aBUCUT OT TEMICPATYPhI HAPYKHOI'O
BO3yXxa, OBITOBBIC U HHCOJISINUOHHBIC TCTIJIOIIOCTYIUICHUS - HC 3aBUCAT.

2.1.8. 3HayeHWe yAEIbHOW OTONMUTENIBHOM XapaKTEpUCTHKU (o, BT/(M3'OC)
(KKaJI/(M3 q-°C)], I8 4YacTH 30aHMS WM OTIEJNBHOTO IOMEIIEHUS (3aHUMaeMOoro
apeH/JiaTopaMHM) MOXET OBbITb pacCYUTaHO B COOTBETCTBHM C XapaKTEPUCTHKAMU
OrpaXkJIAIOIIMX KOHCTPYKIMM paccMaTpUBAaEMOro 37aHus 1o Gpopmyie:

S
_ 54T
II'?:J P,- 2
" (2.9)
Km = Knp + Kinf, (2.10)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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B popmysax (2.9) u (2.10):

Km - oOmuit mnpuBeAeHHbI KOA(h(UIMEHT TeIulonepenays  COBOKYITHOCTH
OrpakIAI0IINX KOHCTPYKLHUH. BT/(M2-°C) [KKan/(q-M2-°C);

Knp - 1pUBENEHHBI  TPAHCMHMCCHOHHBIM — KO3()(MIMEHT  TEIIONEpenauu
COBOKYITHOCTH OTPa)KJAOIIMX KOHCTPYKLIHM, BT/(M2 °C) [KKaJI/(q-M2 °C);

Kinf - npuBecHHBIA MHQUIBTPAIIMOHHBIH (yCIOBHBIN) KO3 duUIMEeHT Tenuonepeaayu
COBOKYITHOCTH OTPa)KJAOIIMX KOHCTPYKLIHM, BT/(M2 °C) [KKaJI/(q-M2 °C);

ASM™ - 06mas nuomans orpaskkaaromuX KOHCTPYKIIUH, Mz;

Vi - 00beM oMeIIeHuH 1o HapyKHOMY o0Mepy, M.

2.1.9. IlpuBeneHHbI TPAHCMHUCCUOHHBIA Kod(Qduuuent temnonepenaun Kpp, Bt/
(M2 °C) [KKaJ‘I/(‘{'Mz’OC), ompeaensercs no hopmye:

&, (3402 Bia

2.11)

rae A; - mIom@aab 3JIEMEHTOB OTPAKIAIONINX 3AaHUI: CTEH (32 BBIYETOM OCTEKJIEHHBIX
TIoNIaiei), moja, OKOH, ABEper U Ap., M~;

R; - TpuWBENEHHOE COMPOTUBIEHUE TEIUIONEpeaadye OrPaXKAAIMUX KOHCTPYKIUN
3nanus, (M~-°C)/Bt [(q-Mz-OC)/KKaJI].

[IpuBeneHHOE CONPOTUBIIEHUE Temonepeaaue R, (M2~°C)/BT [(q-M2-°C)/I<I<aJ1],
orpeensercs 1no Gopmye:

&=i+ﬂk+l,

y: iy (2.12)

rie aB, ay- KOd(PQUIUEHTHl TEIIOOTAa4Yd COOTBETCTBEHHO BHYTPEHHEH M HapyKHOU
MOBEPXHOCTEH  OrpakJalomux  KOHCTpykuud,  B1/(M™-°C) [KKaJI/(‘l'Mz'OC)],
npuHUMarTes 1o tadn. 10 [Mpun. 1 [5];

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 9
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Rk - TepMHYecKoe COMPOTHBICHHE OTpaXKIaAIoIIell KOHCTPYKIIUH, (M2-°C)/BT
[(H'MZ'OC)/KKaJ'I].

A
= 1
7y
1=l & (2.13)
rzie o; - TOJIUHA OJTHOPOTHOTO CIIOSL, M;
Ai - pacyeTHBIi KOX(QQHUIMEHT TEeIUIONPOBOJHOCTH MaTepuana cios, Bt/(m-°C)

[kxkan/(u'm-°C)], mpurumaercs mno npuwinoxkenuto 3* CHull [1-3-79** [5] wnm mo
CIPaBOYHBIM JAHHBIM;

n - KOJIMYECTBO OJHOPOJHBIX TOCIEAOBATEIbHO  PACIOJIOKEHHBIX  CIIOEB
OrpakJaroIIel KOHCTPYKIIUH.

IIpu omnpenenenun Rk ciloM KOHCTPYKLMH, PACIOJOXKEHHBIE MEXKIY BO3AYLIHON
IIPOCJIOMKOM, BEHTWIMPYEMOW HApYKHBIM BO3JyXOM, M HapyXXHOH IOBEPXHOCTHIO
OrpaKJarolle KOHCTPYKIIUH, HE YUUTHIBAIOTCS.

2.1.10. IlpuBeneHHas BO3QYyXONPOHHUIIAEMOCTbD, gmmf, KF/(MZ"I), OIpelessaeTcs II0
bopmye:

25 273
N i Y
Anp | AR AP, A AP
W + F + ¥ + d
w_ R R R R

2 2

" A ’ (2.14)

rne Aw, AF, Ad - TIOWAAb OTPAKIAIONINX KOHCTPYKIMA COOTBETCTBEHHO CTEH (3a
BBIYETOM OKOH, JIBepeil), OCTEKJIIEHHBIX TPOEMOB, IBEPEl, M™;

R, R, R - COMPOTHUBIIEHUE BO3TYyXOMPOHUIIAHHIO OTPAKIAIOUINX KOHCTPYKIUI
COOTBETCTBEHHO CTEH (32 BBIYETOM OKOH, JBEpei), OCTEKIECHHBIX MPOEMOB, ABEpEH,
(M2 -y-[la)/kr, npuanmaercs mo CHull 11-3-79* [5];

AP - pa3HOCTb JABJICHUM BO3JyXa Ha HApyKHOM M BHYTPEHHEU IIOBEPXHOCTAX
OrpaXkJarolIMX KOHCTPYKLMH Ha paccMarpuBaeMoM Jdtaxe, lla, ompenensercs mo
dopmyie (2.15);

ASM™ - cymMMapHas IUIOIIAb OrPAXKIAIOIIMX KOHCTPYKIIH, M2,

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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APp=101la

AP =0,55H (y1 - Vi) + 0,03y,02, (2.15)

rae: H - BeicoTa 3Taxa, M;
YH, Yi - YACIIbHBIN BEC COOTBETCTBEHHO HAPYKHOTO U BHYTPEHHETO BO31yXa, H/M3;

W - CpelIHsI CKOPOCTh BETpa 3a OTOMUTENbHBIN Meproi, M/C, IPUHUMAETCS 10 [2] ummn
10 IAaHHBIM MECTHON METEOCTAHIINH.

2.1.11. OmnpeneneHue  NPUBEACHHOTO  WHQWIBTPALUMOHHOTO  (YCJIOBHOTO)
K0 QUIMEHTa TeIIoNnepejadyd COBOKYITHOCTU OTPaXkJAIOMUX KOHCTPYKUUH Kinf,. BT/
(M~-°C) [KKan/(q-M2-°C)], MPOU3BOJUTCS 1O popMyIie:

Kinf= 0,28 gn"ck; (2.16)
[Kinf= gm™ck], (2.16a)

rae: génmf - TpUBEIEHHAs BO3AYXOMPOHHUIIAEMOCTh OTPAKIAIONINX KOHCTPYKIIHIA,
Kr/(a-M”);

C - yAenbHas TeTI0OeMKOCTh Bo3yxa, paBHas 1 kJ[x/(kr-°C) [0,24 kkan/(kr-°C)];

k - KOB(I)(I)I/ILII/IeHT BJIUAHUSA BCTPCYHOI'0 TCIUIOBOTO IIOTOKA B KOHCTPYKOHAX,
HpI/IHI/IMaeMHﬁ PpaBHBIM 0,7 JUIL CTBIKOB IIAHENEH CTeH M OKOH C TpOﬁHLIMPI
MEpCIUICTaMU, 0,8 - JJIs1 OKOH U OaJIKOHHBIX zLBepeﬁ C pa3aCiIbHBIMU NCPCIICTAMU U 1
IJIe OAWHAPHBIX OKOH, OKOH U OaIKOHHBIX I[Bepeﬁ CO CIIApCHHBIMU NCPCIJICTAMU U
OTKPBITBHIX TPOCMOB.

2.1.12. Buytpennue ObIToBBIE TetUoBbIACEHUS QoHpim BT (KKan/4), onpenenstorces:

Q.::'Eaxw - Z-tih
jm] (2.17)

rie ¢; - TeIUIOBOM MOTOK. BT (KKkam'u), peryasipHO MOCTYMAIIUNA OT MPUOOPOB,
o0opyIoBaHus, JTIOJCH U Jp. UICTOYHUKOB Ha | M~ IUIOIIaau, ONMpEeAeNseTcs pacueToM:
JUTSL )KWJTBIX 3/IaHUM pUHUMaeTcst He MeHee 10 Br/m® [8.,6 KK‘aJZ/Mz] o0mieit mnomanu [4];

F; - nnomanp, M2 ;

N - KOJIMYCCTBO YHACTKOB C TCINIOBBIACIICHUSAMMU.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 11
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[Ipy HMCKYCCTBEHHOM OCBEIICHHMM W HAJIWYUHU DSJIEKTPHUUECKOTO O00OpYyHOBaHUS
teruioBbeneHus Jp, BT (kkan/a), onpenenstorcs:

0, = Sk
iml (2.18)

[Q‘, - 0863 k7.
i-1 (2.18a)

rae ki - KoadUIUEHT, YYUTHIBAIOMINN (DaKTHUECKOEe UCTIONb30BaHNuEe MOIIHOCTH (k = 0,7
- 0,9), 3arpy3ky (k = 0,5 -0,7) u ogHOBpemMeHHOCTh paboThl (k = 0,5 - 1,0) HECKOTBKUX
npuOOpPOB WM 00OPYIOBAHUS U JOJIO MEPEX0/a ANEKTPUIECKON SHEPTUU B TEILJIOBYIO,
KoTopas moctymnaer B nomemieHnue (ot 0,15 1o 0,95 mo TeXHOJIOTUM); IPU CBETHIILHUKAX
B MOMEIIEHUU k; = 1, MPU CBETHJILHUKAX, BCTPOCHHBIX B MEPEKPBITUS IOMEIIEHUS, ki =
0,4;

Nj - 31eKTpUUecKasi MOIIHOCTb Tpubopa niu odopyaoBanus, BT;
M - KOJIMYECTBO TEIUIOBBIAEIISIOMINX €IUHULL.

TCHHOHOTepI/I Ha HAarp€BaHUC MaTepuajioB, TPAaHCIOPTHBIX CPCACTB maccoi Gm, KT, B
TCYCHHUC 3aTaHHOT'O0 BPEMCHU OIIPCACIIAIOTCS IO COOTHOICHUTO!

Om = Gme(ti- tm)B, (2.19)
TJie ¢ - yAeTbHas MaccoBas TeIoeMKocTh Matepuana, Jlx/(kr-°C) [kkan/(kr-°C)];
tj - TeMmepaTypa BHyTpeHHero Bo3ayxa, °C;
tm - TeMIepaTypa NOCTYNHBIIIET0 MaTepuana, TPAaHCTIOPTHOTO cpeacTBa, °C;
B - mompaBouHBI KO3QPUIMEHT, BBIPAKAIOIIUNA CpPEAHEEC YMEHBIICHHE MOIHOM
pa3HOCTH TeMIiepaTypbl BO BCeM OObeMe MaTepuana 3a WHTEpBaJl BPEMEHHU C Hayala

HarpeBaHus B IOMEIEHUH, MpuHUMaeTcs 1o tadum. 11 [Mpwum. 1.

TenonocTymnieHust OT HarpeThIX MAaTEPUAIOB U M3JEIMH, a TAKXKe OT rOpsSUYUX T'a30B,
MOCTYMAIOUINX B MMOMELICHUE, onpeaesstoTes no ¢popmyse (2.17), moacrasisis pa3sHOCTb
temneparyp (¢m - ti).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 12
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2.1.13. TenmonoctyruieHus oT conHeyHol paauanuu QOs, BT [kkan/4], onpenenstorcs
o gopmyre:

Os = Yrkr (AF111 + AF212 + AF313 + AF4l4) + ysksAslhor, (2.20)

rae VYr, kF - xo3(pQUIHMEHTHI, yYHUTHIBAIOUINE 3aTCHEHHE CBETOBOTO IpoeMa
COOTBETCTBEHHO OKOH W 3€HUTHBIX (DOHapel HEmpO3pauHbIMH SJIEMEHTaMHU 3aIlOJIHEHUS,
npuUHUMAIOTCS 10 Tabn. 12 [pu. 1;

AF1, AF2, AF3, AF4 - muomanb CBETOBBIX MPOEMOB (acaloB COOTBETCTBEHHO
OPUEHTUPOBAHHBIX 110 YETHIPEM HANPABICHUSIM, M~;

n, 12, I3, I4 - cpengHsis 3a OTONMTENBHBIM IEPUOJ HHTEHCUBHOCTH COJIHEUHOU
pagvanvyd Ha BEPTUKAIBHYK) IIOBEPXHOCTh CBETOBBIX IPOEMOB, COOTBETCTBEHHO
OpPUEHTHPOBAHHBIX MO YeThIpeM (acanam 31aHus, (BT"{)/MZ[KKaJI/MZ], MIPUHUMAETCS 110
[2] uau [aHHBIM METEOCTAHLIMM KaK CyMMa BEJIIMYMH 1O MECALlAaM 3a OTONMMTENIbHBIN
MEPUOL;

Ihor - cpenHsisi 32 OTONMTENbHBIA NMEPHOJI MHTEHCUBHOCTh COJTHEYHOW pajualiy Ha
TOPU30HTANBHYIO TOBEPXHOCTh, BT-u/M [KKaH/Mz], MIPUHUMAETCSA KaK CyMMa BEJTUYUH
10 MECSaM 3a OTOMUTENbHBIN NepuoI. [2].

TCHHOHOCTYHJICHI/I}I OT COJITHEYHOM paauanuu npu pacuyceTe MOIIHOCTHU OTOIIUTCIIBHBIX
YCTAaHOBOK BKJIFOUAIOT B TEILUIOBOM 0ajlaHC B MCKIIFOUUTEIbHBIX clIyvasx (B paﬁOHaX C
npeoGnanaHHeM 3UMOM COJIHEUHOH HOFO,Z[BI) JIJISL IOMEIIEHUM CO CBETOBBIMH npoeMamu,
O6paI_I_ICHHBIMI/I Ha IOr. HpeI/IMYH_ICCTBeHHO OTU TCIUJIOMOCTYIUICHUA YUYUTBIBAIOTCA IIPpH
OKCIUTyaTauu CUCTEM OTOIJICHUSA C TEJIbIO 9dKOHOMHUU TCIIOTHI.

2.1.14. YnenbHas TemoBas XapaKTEPUCTHKA TPakKJaHCKOTO 34aHUS (o, BT/(M3 °C)
[KKaJI/(M3 q-°C)], MOXeT OBITh OPUEHTUPOBOYHO HalifieHa 0 (hopmyie [6]:

(1+2d)/A+5

g, =116
W 2.21)

_(1+2d)A+S

) :
’ ¥,
¥ (2.21a)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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rac d - J0JIAA OCTCKIICHUSA CTCH,

AuS- miomaab COOTBECTCTBCHHO HAPYKHBIX CTCH U 3/JaHUS B IIJIAHC, M2.

2.1.15. MakcumanbHbI TEIJIOBOM MOTOK Ha OToIUieHHWe mnomemeHuit Qomax, BT
(kKamn/4), MOKET OBITh TaKXKE OMPEAeNeH MO YCTAHOBIECHHOW MOIIHOCTH OTOMHTEIbHBIX
npuOOpoB, B TOM YHCIE WM s Clydas, KOTJa TUI U KOJIWYECTBO YCTAHOBIIEHHBIX

OTOINMUTENIbHBIX TPUOOPOB B psAJIe MOMEIIEHUH KUIIOTO 3/1aHus (HallpUMep, apeH IyEeMbIX )
OTJIMYAIOTCS OT MPENYCMOTPEHHBIX B IIPOEKTE OTONUTENBHON CUCTEMBI JKUJIOTO JIOMa, 110

bopmye:

Q.::-mx = 1?15[:2@;1 t D,gij-fj:l,
iel =1 (2.22)

rae Opi - TEIIOBOH NOTOK, MOCTYNAIOIIUHA OT OTONUTENBHBIX TPUOOPOB. BT [KkKan/u];

qj - NOTEPH TEJIOTHI j-M TPyOOIPOBOIOM (CTOSKOM HJIH MOJBOAKON K OTONUTENBHBIM
npubopam) ororieHus1, Bt/m (kkan/(u-m)], npuaumMarores o tadum. 13 [Mpun._1 [6];

lj - nnvHa j-ro TpyOonpoBoa (CTosKa), M;

7 - KOJIMYECTBO OTOMUTENIbHBIX TPUOOPOB;

M - KOJINYECTBO TPYOOIPOBOIOB OTOILICHHUS;

1,15 - xo3¢¢unueHt, y4YUTHIBAIOIIMN TEMJIOBBIIENECHUS TpyOompoBogaMu U
OTOMMUTENIbHBIMU MPUOOpaMM, pPACIIOJIOKEHHBIMM B MeECTax OOIIEro IOJIb30BaHUS

(BCCTI/I6IOJ'II/I, JJCCTHUYHBIC KJIICTKH, I1OABAJIbI, ‘-ICpI[aKI/I).

MaxkcuManbHBIN TEIIOBOW MOTOK OT OTOMHUTENBHBIX MPUOOPOB Qp omax, BT [kkan/4],
ompezaensercs no hopmye:

it
:iﬁﬂa’:Kpr 122_!':' :

(2.23)
rie Kp - koddduUMEHT Temonepesayd OTONUTENBHOIO IpHoopa, BT/(M2 °C)
[KKaH/(Mz"l'OC)];

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Fp - niomazap NoBepXHOCTH HarpeBa npuoopa, M

{1, 12, ti - COOTBETCTBEHHO PAacU€THBIE TEMIIEPATyphl BOAbl Ha BXOAE U BBIXOJE U3
OTOINHUTENILHOTO MpUOOpa U BO3AyXa BHYTpH nomerienus, °C.

Kospdunuent Ttemionepenaun oronuresnpHoro npubopa Kp, HpUHHMAETCA 11O
NacIOPTHBIM JaHHBIM IPUOOPOB, a MPU OTCYTCTBUU JaHHBIX 1O Ta0:xa. 14 IMpun._1 uiau no
CIPAaBOYHBIM JIaHHBIM.

2.1.16. Pacxonm TenmnoTel ajist HOMCMCHHﬁ, OTJIMYAOIIUXCA IO BBICOTEC OT OCTAJIbHBIX
MMOMEIICHHUH 3AaHud, OPCACIACTCA ITPOIMMOPHIUOHAIBHO 3aHUMACMOMY O6’bCMy B 3JaHUHA.

2.1.17. Hna 370aHUii, B KOTOPBIX HEOOXOJUMO TOJACPKUBATH TEMIIEPATYPY
BHYTPEHHEro BO3/1yxa f; Bbile Wik Hike 18 °C (ecnu He MEHSUIMCH TEIUIO3alUTHBIC
XapaKTePUCTUKHU OTPAKIAONINX KOHCTPYKIUH, @ TOBEPXHOCTh OTOMHUTENBHBIX TPUOOPOB
MPHUBE/ICHA B COOTBETCTBHE C TpeOyeMoil TeMIepaTypoil BHYTPEHHETO BO3yXa), Pacxol
TEIUIOTHI MOXKET OBITh CKOPPEKTUPOBAH MO COOTHOIICHUIO:

54

X = )
18-, (2.24)

2118 HpI/I 3aMCHC B 4aCTU HOMCH_ICHI/H‘/’I CUCTCMBI OTOIIVICHHUSA Ha SHCKTpI/IquKOC C
HN3BATUCM OTOIIUTCIIBHBIX HpI/I60p0B BOOSIHOT'O OTOIICHUA MW 4aCTu CTOSKOB,
HpOXOIIHH_[I/IX B 3THX IIOMCILICHHUAX, MaKCHMaHBHBIﬁ TCHJIOBOIZ IIOTOK Ha OTOIIJICHUC
3aHUA yMeHBIJ_IaeTCH Ha BeHI/I‘{I/IHy, COOTBeTCTByIOH_IyIO I[aHHOﬁ yacTu HOMeU.IeHPIﬁ. HpI/I
3TOM MOXKET HpOH30ﬁTH pasperyHI/IpOBKa CHUCTEMBbI OTOIIJIICHHA, HO3TOMy HeO6XOI[I/IMa
HaJ1aaka OCTaBmeﬁCH YaCTHU CUCTCMBI.

2.1.19. HOTpe6HOCTL B TCIIOTC HAa TCXHOJIOTHMYCCKHUC HYKIbI CEIIbCKOXO03SMCTBEHHBIX
O6’beKTOB, O6CJ’Iy>KI/IBaeMBIX TCIUIOOHCPICTUICCKUM TPCANPUATUCM, OIPCACIACTCA B
COOTBCTCTBUU C YTBCPIKIACHHBIMH HOpMAaMHU pacxXxoda TCIUIOTHI B CEIIbCKOXO03SMCTBEHHOM
MMPOU3BOACTBEC, NPCACTABIACMBIX HOTpe6I/ITCJ'IeM.

KonuuecTBO TEmIOTHI, pacxoAyeMOWl Ha TEXHOJOTHYECKHE HYXKIbl TEIUIUI] |
opamxkepeit, ['J[x (I'kan), onpenensercs o hopmye [7]:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Qﬂ-‘.’:’ =_:!21Qm’

(2.25)
e Ocxi - KOJIMYIECTBO TEIUIOTHI Ha i-€ TexHojlorudeckue onepamuu, I'JIx (Tkan);
71 - KOIMYECTBO TEXHOIOTMYECKUX OTEPALIHIA.
Ocxi = 1,05 (01 + Q6) + Onon + Onpon, (2.26)

rae O1, Os, Onon, Onpon - COOTBETCTBEHHO MOTEPH TEILIOTHI YE€PE3 OrPAKACHHUSA, PH
BO3JyX000MeHe, i1 TOJOTpeBa IMOJIMBOYHOW BOABI M AN THpomnapku mousbl, ['J[xk
(I'kan);

1,05 - xoodduuueHT, YyUYHUTBHIBAIOLUIUNM pacxoa TEIUIOTHl Ha 00O0rpeB OBITOBBIX
IIOMELICHUMN.

[Torepu Temnotsl yepe3 orpaxaenus, I'J[x (I'kan):
O7=3,6K (t; - tm)Z24-10°°; (2.27)
[O7=K (ti - tm)Z24-107], (2.27a)
rze F- muomaab NOBEPXHOCTH OrPakICHHS, M
K - xo3ddunment temonepenaun, NpuHUMAETCS AJIs OJUHAPHOTO OCTEKJIeHUs 6,4
BT/(M2-°C) [5,5 KKaJI/(Mz"l'OC)], JUIS OJMHAPHOTO TUIEHOYHOTo orpaxkaeHus 8,1 Bt/

(M2-°C) [7,0 KKaJ‘I/(Mz"I'OC)];

ti, tm - CpemHssl 3a OTONMTEIBHBIM IEPHOJ COOTBETCTBEHHO TEXHOJIOIMUYECKas
TEMIIEpAaTypa BO3yXa B OpaHKepee U HapyKHOro Bo3nyxa, °C;

Z - IPOAOIKUTEIBHOCTD OTONUTENIBHOIO IIEPUOAA, CYT.
[Torepu TemIOTHI 32 CUET BO3LyX000MeHa B oTonuTeabHbIN nepuox, I'/Dx (I'kan):
JUIsL OpaHXKEPEH CO CTEKIITHHBIM IIOKPBITUEM
O = 95,46FungS (ti - tm)Z-10°%; (2.28)
[O6 = 22,8FungS (ti - tm)Z- 10'6], (2.28a)

AJIA opachepeﬁ C IINICHOYHBIM IMOKPBITUECM

Q¢ = 47,73FuneS (ti - tm)Z-10°%; (2.29)
[Q6 = 11,4FuneS (ti - tm)Z-10°°), (2.29)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 16
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rae: Fuue - HWHBCHTApPHAs IJIoIab OpaHKCPCH, M2;

S - koapuuueHT oobema, paBHbI V/Fyng, M, XapaKTEpU3yeT BBICOTY COOPYKEHUS,
nexut B npenenax 0,24 - 0,5 ans manoraGapUTHBIX COOPYXKEHHUH M JOCTUTaeT 3 M U
Oosiee 17151 aHTapHBIX TEIUIUIL.

KonmuecTBo TemnoTel Ha moAorpeB nmoiuBoYHoU Boabl, ['JIxk (I'kain), onpenensercs mo
COOTHOILIEHUIO:

Onon = 0,0268Fnox; (2.30)
[Onon = 0,0064F o], (2.30a)
1€ Fnon - NOJIE3Has IIOIAb OPaHKEPEH, Vel

KonngectBo Temnotsl, Tpedyemoe ais nponapku noussl, I'Jlx (I'kan), onpenensercs
10 COOTHOILEHUIO:

Onpon = 0,0138F nox; (2.31)
[Onpon = 0,0033Fnoax], (2.31a)
2.1.20. TIpumeps! pacyeToB

IIpumep 1. Omnpenenurs roJoBOE KOJIMYECTBO TEIJIa HAa OTOIUIEHHE HKHIJIOTO
5-3TaXHOTO KUPIUYHOTO 37aHus 00beMom 22400 M (B T.u. mogBan 2000 M ) IOCTPOMKH
1950 roga, pacnonoxenHoro B r. Bonorze.

OcCHOBHbBIE KIMMaTHUYECKHUE JaHHBIC: pacueTHas TeMIepaTypa Hapy>KHOIO BO3yXa
(maubonee xonmomHOM mATUAHEBKH obecrneyeHHocTeio 0,92) -31 °C; cpensss
TEeMIIEpaTypa Hapy>KHOTO BO3/lyXa 3a OTOIMTENIBbHBIN Nepuo (Iepuon ¢ TemrepaTypou
Hwke 8 °C) -4,8 °C; npo10oKUTENbHOCTh OTONHUTEIBHOTO ce30Ha 228 cyT. YcpeaHeHHas
TeMIIEpaTypa BHYTPEHHEr0 Bo3ayxa 31anus pasHa 20 °C.

1. Haxonum Hapy>KHBII71 00BeM HaJ3E€MHOM YaCTH OTaIlIMBaeMOro 34aHus Vy:

Vi = 22400 - 2000 = 20400 M

2. Tlo Tabn. 3 Ilpun._1 Haxoaum TaONMM4YHOE 3HAYEHHE YAETBHOW OTOMUTEIHHON
XapaKTepUCTUKH qo, AN 30aHud oobemoMm 20400 M , paBHoe 0,326 BT/(M3'°C) [0,28
kkai/(a-m”~-°C)]; mo Taba. 2 HaXOANM 3HAYEHHUE MOMPABOYHOTO KOdhdUIIMEHTA a, paBHOE
0,99.

Koadduiment norepr Tera MOABOIAUIMMH TPyOOMPOBOAAMH, MPOJIOKEHHBIMH B
HEOTAIJTNBAEMBIX TIOMEIICHUSIX, kymn, IPUHUMaeM paBHbIM 1,05.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 17
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3. OmpenensieM Ui paccMaTpUBAEMOro 3JaHHS TOJOBOE KOJIUYECTBO TEIUIA IIO
bopmyie (2.6):

0o = 3,6 x 0,99 x 20400 x 0,326[20 - (-4,8)]24 x 228 x 1,05 =
= 3377322485,5 kJlx = 3377,3 T Ik (806,6 Tkaun).

IIpumep 2. OmpenenuTs MaKCUMaldbHBIA TEIJIOBOM MOTOK HA OTOIUICHUE st
Mara3uHa, 3aHHUMAIOMIET0 YacTh TMEPBOrO JTaxa 9-3TaXXHOTO JKUJIOTO 3HaHHUSA,
pacnonoxkeHHoro B T. MockBe. PacdyeTHas Temmeparypa Hapy»XHOTO BO3JIyXa B
XOJIOMHBINA Tepuoa roaa fy = -26 °C; Temmneparypa BHYTPEHHETO BO3IyXa MOMEIICHUN
U1t MarasuHa tg = 15 °C.

Mara3uH  pacrojio)keH Ha TEepBOM  3TaXe  KHUPIUYHOrO,  OOJMIIOBAHHOTO
KepaMHUYEeCKHMM KHUPIUYOM OKWiIoro jgoma. Jlom o00OpyZoBaH BCeMH BHIAMHU
OmaroycTpoiicTsa.

[TomemnieHnne Mara3uHa HMMeEET MpSIMOYrojbHYIO (opmy. Beicota staxa 3,35 M.
I'my6una noazemuoit yactu 2,8 M. CTeHbI JoMa KUPIUYHBIE TOJNLIMHON 73 cM, BKIIIOYast
O0JIMIIOBOYHBIN Kepamuueckuil kupnud. C BHYTpPEHHEH CTOPOHBI CTEHBI OIITYKaTypPEHBI
CJIOKHBIM PacTBOPOM, TOJIIMHA c10sl 2 cM. OKHa JBOMHBIE, pa3JelIbHbBIE B IEPEBIHHBIX
neperieTax, UMEIT YIUIOTHUTENbHbIE pokiIaaku. [1oa nepBoro ataxa pacrnoyioxkeH HaJ
MOJIBAJIOM, yTeIUIeH. BXoaHbIe ABepu 000pyA0BaHbI TAMOYpaMH.

Co CTOPOHBI I''TABHOT'O (I)acaz(a Mara3mHa UMECTCA BUTPHUHA C JBOMHBIM OCTEKJICHHEM.
Bo3z[ymHa;1 npocnoﬁKa cocTaBisieT 55 CM, 3aMKHYTa 3a CYCT YIUUIOTHCHHA CTCKOJI,
YKIIaAKU BHU3Y BUTPHUHBI TEIUION MIPpOKJIIaAKH.

[Tnomaan KOHCTPYKIUU Pasmep momany, e
OrannuBaeMas (TUIOIIAb TOJA) 573,8

CreH 3a BBIUETOM OKOH, JBEPEU U BUTPHUHBI 286,7

OxkoH 49

Bepeit 18,8
Butpunst 107

OO0mias miomags 1035,3 M2

OO0beM MOMENIeHUs Mara3uHa [0 HapyXKHOMY OOMepy ¢ BBICOTOM IIOJia MEpPBOTO
JKMJIOTO dTaxka cocTaBmiI: V' =2660,7 M

Hapy»Has creHa umeeT ciaeayromuil coctas

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 18
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)\., S, R, RG;
Ne 5, 3
s CocraB KOHCTPYKIIHUH Y, KT/M Br/ B/ By |n2wTla/
v M>°C | mM>°C | m>°C KT
1 2 3 4 5 6 7 8
1 |IlIrykarypka 0,03 | 1800 0,93 10,09 746
2 |Kupnnu nycrotusii| 0,19 | 1200 0,52 6,62 2
KEpaMH4YECKUI 1,35
3 |Kupnuu kepamuueckuii| 0,51 1400 0,64 7,01 2
ITyCTOTHBIN
[TepexpbITHE HA TOABATIOM
4 |’KenezoberoH 0,24 | 2500 2,04 17,98 47088
5 |MuHepalioBaTHBIE TUTUTHI 0,10 100 0,07 0,73 1,68 8
6 (I[Tmutsr JIBIT 0,01 200 0,08 1,81 33

1. OmnpenensieM CONPOTUBIIEHHUE TEILIONEpEIaye OTpPa)KAAOUIUX KOHCTPYKLMM MO
dopmyne (2.10) ¢ wucnonb3oBanuem AanHbix 1o CHull II-A.7-71 «CrtpourenbHas

TCIIJIOTEXHHUKA»:
CTCH
g o L 018 051 008 1 o0 sipp,
87 0522 064 0583 23
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax:
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MEPEKPHITUS

R - 1 s 0,24 s 0,1 s 0,01 s 1 183u? * OB,
&7 2,04 007 008 23

OKOH - HBOﬁHBIC MCPCINICTHI PA3CJIbHBIC

Ro = 0,44 M*-a-°C/xkan = 0,38 M>-°C/Br;
neepeit - mo CHull 11-A.7-7 u CHull 11-3-79**

Ro = 0,6Rmp ons cmen = 0,81 M>°C/Br;

BUTpUHEI - 10 CHulT I1-3-79%**

AANRAERI2D sasﬂymgaﬁ AANRAEEAZD 1
ACHERRERY L npocre by ATHERRERY A
Rp=—=+R "'Rnp + R t—-=
8,7 23

=0,11+0,18+0,15+0,18+0,04 =066 " * C/Br.

2. OmnpenensieM MNPUBEACHHBI TPAaHCMUCCUOHHBIA KO3(DPUIMEHT Temonepeaadn
COBOKYITHOCTH OTPaKIAIOIINX KOHCTPYKIHU# Knp, Br/m>-°C:

28677 4% 188 107 573
+ + + +
¥ = 135 038 07 066 183
¥ 10353 = 0,81 Br/m>-°C.

3. OmpenensieM pa3HOCTh JaBI€HUNW BO3AyXa Ha Hapy)XKHOM U BHYTpEHHEH
MOBEPXHOCTAX OrPaXAAI0IINUX KOHCTPYKIH 1o ¢popmyie (2.15)

AP = 0,55 x 3,35 (14,25 - 12,0) + 0,03 x 14,25 x 4,9° = 14,4 Tla.
APo = 10 Tla.

Haxomum  3Ha4yeHWsT  CONPOTHBIICHUS  BO3AYXONPOHHUIAHHIO  OTPAXKIAOIIMX
koHcTpykuuit mo CHull 11-39-79*

CTCH
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 20
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Ro" =373 +2 +2 + 746 = 1123 m*u-TTa/xr;
OKOH
ROF =0,38 Mz"l'Ha/KF;
BUTpUHBI 10 ipustoxenuto 10 CHull [1-3-79*
RoV=1 Mz"l'Ha/Kl";

IBEpen

_9BX50, 220 _ o
A0 A0 Mz-q-Ha/Kr.

Rﬂa’

4. OmnpepensieM NMPUBEICHHYIO BO31YyXOINPOHUIIAEMOCTD, gmi”f, KF/MZ"{, o dopmyie
(2.14):

2867 %144 49x1275 107x1275 188x379
o = 1123 0,23 1.0 933
" 10353

=(3,7+164,4+ 136,4 + 0,72)/1035,3 = 0,295 Kr/M>-d.

5. OmnpenenseM yneiapbHBIA pacxo] TEIJIOTHI HAa HarpeBaHHe WHOUIBTPYIOMIETOCS
BO31yXa ¢inf IO hopmyie (2.16):

qinf= 0,28 x 0,295 x 1,0 x 1,0 = 0,083 Br/m?-°C.

6. OnpeznernsieM BETUYUHY YACIbHOW OTONHMTENBHON XapaKTEPHUCTUKH MOMEIIEHHS 110
dopmyie (2.9) c yuerom popmyisl (2.10):

+ ot
.. - (0&T+0,083)x10353 — 0347 Briu® * C
26607 .
MPOMBILINEHHAR W IONOrM4BcKan GaIoNacHOCTE, Pasmewerue peknami
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 21
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7. OnpenensieM MaKCUMaJIbHBIN TEIJIOBOM MOTOK 1O dopmyie (2.5):
Qomax =2660,7 x 0,347 (15 + 26)1,05 = 39746,5 Bt (34175,8 xkan/q).

HpnMep 3. OHpeI[eJ'II/ITL )i (0): 105 pacxod TCIUIOTBI HAa OTOIUVICHUC IJII BCTPOCHHOI'O
Mara3vHa Ha ICPBOM 3TAXKC KHUJIOT'0 3AaHUs.

Knumaronornueckue naHHble I pacyueTa: pacueTHas TeMIlepaTypa Hapy>KHOIO
BO3JyXa JUIsl OTOIUIEHUs fp = -26 °C, cpeaHsisi TeMmmeparypa Hapy>KHOrO BO3JyXa 3a
OTOIUTENBHBIN Ce30H ty = -3,4 °C, NIUTEIBbHOCTh OTONUTENBHOrO mnepuoaa Zo = 199
CYT.

BCTpOeHHBIC NOMCUICHHUA IICPBOI'0  IOTaAXKa O6CJ'Iy)KI/IBaIOTC$[ CaMOCTOSTEIbHOM
CHCTEMOH OTOIUICHUA, KOTOpad IMOAKIIIOYCHA HCIIOCPCACTBCHHO K Y3JIy VYIIPABJIICHUSA
napajijieJIbHO CUCTEMC OTOIICHU A JKMJIOM YaCTH 34aHMSA.

TemneparypHblii TpaduK MoJauu Teria B CHCTEMY OTOIUIEHHUs mepBoro staxa 105 -
70 °C. B marasune ycTaHOBI€HbI KOHBEKTOPBI «Kombpopm (dy = 20 Mm) nmuuoii 1300
MM - 4 ., 1200 mm - 1 mt., 1100 MM - 1 mr., 1000 MM -2 mT. ¢ 001IeH MTOBEPXHOCTHIO

— 2
HarpeBa [ = 35,855 M”. O6mias npoTs)KEHHOCTh TOPU30HTANBHBIX TPYO quamerpoM 20
MM [; =48 m.

OmnpenensieM TeMIepaTypHbIii HAllOp OTOMUTENbHBIX TPUOOPOB:

_htl _ _105+70

2 ; -15=72,5"C
2 .

1. Haxonum 3HavyeHue K03(pPHUIMEHT Teruionepenadr OTOMUTEIbHBIX MPHUOOPOB IO
tabn. 14 Ipun. 1.
Kp = 6,5 Br/(M2-°
p = 6,5 Br/(m~-°C).

2. OmpeznensieM MaKCUMaJbHBIH TEIUIOBOH IMOTOK OT OTOMHUTENBHBIX HNPUOOPOB IO
dopmyie (2.23):

Qop = 6,5 x 35,855 x 72,5 = 16896,7 Br (14528,5 kxan/u).

3. OmnpenenseM  MaKCUMaJIbHBIM  TEIJIOBOM IOTOK OT  HEU30JIMPOBAHHBIX
Tpy6onpoBooB 1o Tadm. 11 IMpu. 1:

Qomp = 0,9 (128 x 24 + 68 x 24) = 4233,6 Bt (3640,3 kxan/4).
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 22
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4. [ToaHbBIN MaKCUMAJILHBIN TEIIOBO MOTOK HA OTOIJICHHE:
Qomax = 16896,7 + 4233,6 =21130,3 Bt (18168,8 xkan/q).

5. OHpC,Z[CJIHeM TOJ0OBOC KOJIMYCCTBO TCIIJIOTHI HA OTOINICHUC Mara3mHa II0 (I)OpMyJ'Ie
(2.3):

Qo =3,6 x21130,3

15— (-34)
15-(=26) 24 x 199 = 163044610,7 k] = 163,04 T'Ix (38,94 Tkan).

2.2. ONIPEJAEJIEHUE KOJIMYECTBA TEIIJIOTbBI
HA BEHTUJIALIUTIO

2.2.1. IlorpeGHOCTh B TEMJIOTE HAa BEHTWIALUIO JUIA 3JaHUN PACCUUTHIBACTCS TPHU
HAIMYMM B HUX CHCTEM BEHTHISIUH C MEXaHHMYECKUM MoOykaeHuem. Pacuersl cienyer
MIPOU3BOJIUTH B COOTBETCTBUU C TpeboBanmsimu CHull 2.04.05-91%* [4].

2.2.2. JIns XunbIX W OOMIECTBEHHBIX 3JIaHUN C €CTECTBEHHBIM BO3IYyXOOOMEHOM
KOJIMYECTBO TEIJIa HAa HArpeB BO3JlyXa YUYUTBHIBACTCS MPH MNPOECKTUPOBAHUHM CHCTEM
otoruieHus. KpaTHOCTh BO3yXOOOMEHa MPU €CTECTBEHHOW BEHTWIISIIIMH JUIS KHIIBIX U
HEKOTOPBIX OOIIECTBEHHBIX 3/IaHUI nmpuBeaeHa B Ta0u. 16 +~ 18 Ilpu. 1.

2.2.3. Ilpy HanUuuU MPOEKTAa BEHTWISALUU 3/1aHUS U COOTBETCTBHUHM yCTAHOBJIIEHHOI'O
000pYyI0BaHUS MPOEKTY MAaKCUMAaJbHBIN TEIUIOBOW MOTOK Ha BEHTHJIAILUIO PHHUMAETCS
10 TPOEKTHBIM JAHHBIM.

HpI/I HaJIMYHUU THUIIOBOTO MPOCKTAa BCHTWIALMUW IJId 3OdaHUA, ITOCTPOCHHOI'O II0
TUIIOBOMY IIPOEKTY IEepecdeT pacxoja TeIula Ui KOHKPETHOro 3AaHus, BT [kkam-d],
MIPOU3BOUTCS IO (hOpMYyJIe:

Qov=0"ov (ti - to)/(t" - 1), (2.32)

rae O™ oy - IPOEKTHBIH MaKCHMabHbIH TEMIOBOM MOTOK HA BEHTUIIALMIO O TUIIOBOMY
npoexTy, BT [kkan/4];

ti, t{" - cpelHss TeMmmepaTypa BHYTPEHHETO BO3AyXa BEHTHJIMPYEMBIX MOMEIICHMIi
3nanus, °C, COOTBETCTBEHHO JUIsl KOHKPETHOTO 3/1aHUS U TI0 TUIIOBOMY IPOEKTY;

to, 10" - pacueTHas TeMIIEpaTypa HapyXHOro BO3ayxa Hjid HOPOCKTHPOBAHUSA
ororuieHus, °C, COOTBETCTBEHHO ISl KOHKPETHOTO 3aHMS U IIO TUIIOBOMY IIPOEKTY.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 23
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2.2.4. llpu OTCYTCTBHUM MpPOEKTa BEHTUIMPYEMOIO 3/aHUS PACUETHBIH PACXON
TEIUIOTHl Ha BEHTWIALMIO, BT [KkKkan/u], onpeaensatcs mo ¢opmysie Ui YKPYIMHEHHBIX
pacyeTos:

Qov = Vuqv (ti - to), (2.33)
rjie Vi - 06beM 3/aHus [0 HAapyKHOMY 0GMepy, M°>

qv - yAenpHas  BEHTWIALIMOHHAs  XapaKTEpUCTUKA  3/aHUf, BT/(M3 °C)
[kxan/(4- M -°C)], npuHMMaeTCsl 1O pacyueTy; MpU OTCYTCTBUHM JAHHBIX MO Taba. 6 s
OO0IIECTBEHHBIX 3JaHU U 110 Tabi. 7 - as npeanpustuid (Ilpui. 1).

2.2.5. HpOI[OJ'I)KI/ITeJ'IBHOCTL pa6OTBI CUCTCMbl BCHTUIIIIMU B TCUCHUC CYTOK
NPpUHHUMACTCA B 3aBUCHUMOCTU OT HA3HAUCHUA U PCIKUMA pa6OTBI yLIpC)K,Z[CHI/Iﬁ n
OpFﬁHPB&L[Hﬁ, HO He OoJiee oT O6IJ.I€FO quciia 4aCoOB UX pa6OTLI B CYTKH.

IIpu oTCyTCTBHM HAHHBIX HPOAOJDKHTEIBHOCTh PAabOTHl BEHTWJISILMM B TOCTUHHIIAX
IIPUHUMAETCS paBHOU 16 4.

2.2.6. Ecou B OIHOM 3JIaHUN HaXOIATCA TIOMCUICHHUSA Ppa3JIMYHOI0 HAa3HAYCHUA,
OTJINYAIOIIHUECA MCIKAY coboit YI[CHBHOﬁ BEHTUJISIIIMOHHOM XapaKTepHCTHKOﬁ, TO
pvaeTHLIﬁ pacxoa TCIUIOTbl Ha BCHTUJIALMIO OMPCACIIACTCA PA3ACIbHO IJIA Kaxaoi
YaCTH 30aHUA U CYMMUPYCTCAL.

2.2.7. KonuyectBo TemnoThl, kJ[ [kkan|, TpeOyemoe Ui BEHTWISILIMM 3aHUS 3a
pacyUeTHBIN MepPHO/] ONpeneseTcs no popmye:

0, -360, 7
5= (2.34)

gL,
0, = Qp—2n,Z,|.
&4 (2.34a)
TJI€ tm - CPEMHsIs TeMIIepaTypa Hapy>KHOTO BO3yXa 3a pacueTHbIi nepuo, °C;

Ny - YCPEAHCHHOC Y1 CJIO 4aCOB pa6OTBI CUCTCMbI BECHTUJIAIIUU B TCYCHHUC CYT.;

Ly - MpOoAOJIKUTCIIbBHOCTD pa60TBI CHUCTCMbI BEHTUIALIMH 3a pacquHHﬁ nepuon.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 24
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[Ipu ykpymHEHHBIX pacueTax KOJUYECTBO TeIJia 3a pacueTHbIN mepuon, k/x [kkan],
MO>KHO OIPENEIUTH 110 COOTHOLIEHUIO:

[Ov = VHgy (ti - tm)nvZy]. (2.35a)

2.2.8. B obuem ciydae mpu o0IeoOMEHHON BEHTHIISAIMM pacdeT BO3ayXxooOMeHa B
MIOMEIICHUH OIPEIENIAeTCs U3 YCIOBUHM pa30aBiIeHus BO3/1yXa MOMEIICHUH, COAEPIKAILINX
MOBBIIIEHHYIO ~ KOHIEHTPAlMI0  BpPEAHOCTEH, A0 JONYCTHUMBIX  KOHIEHTpAlUH,
pernaMmenThpoBaHHbIx HopMamu CHull 2.04.05-91* wuam  cOOTBETCTBYIOIIMMU
CaHUTAPHO-TUTUEHUYECKUMH HOPMaMH.

[Tpu BeIeneHUM U30BITOUYHON TEIJIOTHI B MOMEIICHUH TpeOyeMblil pacxol BO3IyXa
Gy, kr/4, onpenensercs mno popmyie:

= BFEQME :
Clty ~ly) (2.36)

QHEE

clf

L =

w ly) (2.36a)
rae Ou3z6 - N30BITOYHBIH TEMIOBOI MOTOK B IOMENIEHUH, BT [Kkkan/u];

fyx - TeMIIepaTypa BO3/yXa, yXOsLero u3 nomeuterus, °C;

Inp - TeMIIepaTypa NPUTOYHOro BO31yxa, °C;

¢ - yllenbHas TeIJI0eMKOCTh Bo3ayXa, npuHuMaetcs paBHoi 1 k/Dx/(kr-°C) [0,24 kkan/
kr-°C)].

TeMHepaTypa YXOAICro u3 NOMCHICHUA BO3AyXa OIPCACIACTCA 110 (I)OpMyJIe:
lyx = l‘p3 + K¢ (H- 2), (237)

T€ Ip3 - TEMIEpaTypa Bo3lyxa B pabouei 3ome, °C, mpunuMaercs Ha 3 - 5 °C Bbime
TEMIIEPATYpPHI HAPYKHOTO BO3YXa,;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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K: - xo3dduuumeHt HapacTaHus TeMmIepaTypbl BO3/AyXa IO BbBICOTE IMOMELICHHS,
npuHuMaercs 1 - 1,5 B 3aBUCMMOCTM OT BBICOTBI IIOMELIEHUS W ypOBHSA
TEIUIOBBIACIICHU;

H - BepTHKaJIbHOE PACCTOSIHUE OT I10JIA /10 LIEHTPA BBITSKHBIX (paMyT, M;

2 - BbICOTa paboyYeid 30HBI, M.

ITpu BbIIENEHNN U30BITOYHOIO KOJIMYECTBA T'a30B B IMOMELICHUN TPeOyeMBbI pacxo
BO3ayXxa Ly, Kr/4, onpenensercs no Gpopmyie:

Ly = Go/(x1 - x2), (2.38)
rae Ge - KOIMYeCTBO Ia30B, BBIACISAIOLUIMXCS B TIOMEICHUH, MI/4;
X1 - 1omycTuMasi KOHLIEHTpaLus ra3os, MF/M3;
X2 - KOHLIEHTpAalLKs ra3oB B HApy>KHOM BO37YyX€, MI/MC.

[Tpu BeIIEIeHUHM W30BITOYHOW BJIard B MOMEIICHUH TPEOyeMBbIil pacxoj Bo3ayxa Ly,
Kr/4, onpenensercs mno gpopmyre:

Ly=Gel(d2 - d1), (2.39)
rac Gg - KOJIMYECTBO BOAAHBIX HapOB, BBIACTAOIIMUXCA B IIOMCILICHUH, F/LI;

d2 - BJ'IaFOCO,Z[Cp)KaHI/Ie BO3,Z[YX8., YXOIIHH_ICFO U3 IOMCIICHUA, I‘/KT, CyXOFO BO3I[yX3.;

dl - Bnarocoz[epxcaHI/Ie HaPY)KHOFO Bo3nyxa, F/KF, CYXOI"O BO3I[yX3.

IIpu BblAETCHMH TBUIM B TOMEIICHUWH Tpedyembli pacxon Bo3ayxa Ly, Kr/d,
orpenensercs 1no Gpopmyie:

Ly= Gn/(S2 - Sl), (2.40)
rac Gn - KOJIMYECCTBO IIBIINA, BBIJCIISIONICICS B INOMCIICHUH, Ml“/‘l;
§2 - DOIyCTUMAas KOHLIEHTPALUs IIbUIH, Mr/M3 ;
§1 - KOHIIEHTpaLKs IbUIM B HAPY>KHOM BO3JyX€, MI/MC.

MaxkcuManbHbId TEIIoBOM MOTOK Qov, BT [kkan/d4], TpeOyeMblil ansi HarpeBaHUs
yIaJIsieMOro BO3/lyXa C BPEIHOCTSAMHU U3 MMOMEIICHUS, OTIpeAesieTcs Mo hopMyie:

QOov =0,28Lycy (ti - to); (2.41)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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[Qov = Lvyey (ti - to)], (2.41a)
rze Ly - Macca HarpeBaeMoro Bo3yXa, KI/u, IPUHUMAETCsl [0 Pacuery;

Cy - yAenbHas TEIUIOEMKOCTh BO3Ayxa, mpuHumaercs paBHoit 1 xJ[x/(kr-°C) [0,24
kkai/(kr-°C)];

ti to - TeMmmeparypa COOTBETCTBEHHO BHYTPEHHETO U HAPYKHOIO BO3AyXa JUIs
pacdera otoruieHus,’°C; MpH HATUYHH KalopudepoB COOTBETCTBEHHO TEMIIEpaTypa Ha
BBIXOJIC U BXOJIE B Kaiopudep.

2.2.9. MakcuManbHbBIN TEIIOBOW MOTOK (TETIOBask MOIHOCTh) TEIUIOBOM 3aBechl, BT
(xkan/a), onpenaensiercs mo popmyIe:

Q03 = L3c3 (l‘g - 2‘0), (242)

rae Lz - KOJIUYECTBO BO3yXa, moaaBacMoro 3aBecoi (HpI/I OTCYTCTBUH B INOMCIICHHUU
MCXAaHUYCCKOT'O IIPUTOKA U BBITAXKKU NN UX 6anche), Kr/ q;

Cc3 - YyHenbHas TEIUIOEMKOCTh BO3JyXa IIpU CpEeIHEW TeMIepaType BO31yXa,
BBIXOJIALLETO0 W3 TEIUIOBOW 3aBechl, MpUHMMaeTcs paBHoW 1,21 KI[)K/(M3 °C) [0,29
kkan/(m>-°C)];

t3 - TEMIIepaTypa BO3/lyXa, I0JJaBaeMOro TeII0BoM 3aBecoil, °C;

fo - pacueTHas TeMIlepaTrypa Hapy»XKHOTO BO3AyXa IJii MPOEKTUPOBAHHUS OTOIUICHUS,
°C, npuHuMaeTcs 1o [2].

KonunuecTBo Bo3myxa, mogaBaeMoro 3aBecoii Lz, kr/c, [8]:

L3 = 1,42quonnp

VPO g (2.43)

rae: ¢ = L3/Lpp - OTHOLIEHME pacxofa BO3[yXa, MOJAaBAEMOE 3aBECOHM, K pacxomy
BO3/lyXa, MPOXOJSIIEro 4Yepe3 MpoeM; Jis 3aBeC ¢ TOPU3OHTAJIBHOM mojayed BO3IyXa
npuHuMaercs paBubim 0,6 - 0,7;

Hnp - KOO(QOUIMEHT pacxona, U 3aBEC ¢ TOPU30HTAIBHON MOJa4eil IPUHUMAETCS
paBubiM 0,25 - 0,3;

an - IJI0MaAb OTKPBIBAEMOT'O ITpOEMa, M2;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Ap - pa3HOCTh JaBJICHHUN BO3[yXa CHApPY>KU U BHYTPHU MOMEIICHUS HA YPOBHE MPOEMa,
o0opymoBaHHOTO 3aBeco, [1a;

Pcu - TUIOTHOCTH CMECH BO3JyXa 3aBEChl M HApyXXHOrO BO37yXa, KT/, npu
TeMmIepaType cMecH, mpuHuMaeTcs 1o tadia. 19 IMpui. 1.

Pacuernas pa3HOCTb JaBiIeHUHN BO3yXa ONPEAEIAETCS 10 COOTHOIICHHIO!
Ap =0,5hnp (pu - pe)g, (2.44)
rae hnp - BBICOTA IIPOEMA, M;

Pu, Pe - TIOTHOCTh COOTBETCTBEHHO HAPY>KHOTO BO3AyXa M BO3[yXa MOMEIIEHUS, KT/
M°, ipuHUMaeTcs mo tabum. 19 [Mpun. 1;

g - YCKopeHue cBOOOTHOTO Ma/ieHus, paBHOe 9,8 m/c?.
Temmeparypa BO3ayxa f3, MOJaBaeMOro 3aBECOW B JBEPHOW MNpoeM, HE JOJDKHA

npespiiath 50 °C y Hapyxsbix nasepeil u 70°C 'y BOpOT NpeaupuaTuii u
TEXHOJIOTHYECKUX ITPOEMOB, U onpezenseTcs no popmyie:

.E — 'ﬁn:LH _'ﬁn:i' +£
3 _ Q.: a7
g'1-
Coma (2.45)

rae fcm - TeMIeparypa CMECH BO3/AyXa, HPOXOMSIIEr0 4Yepe3 OTKPBITBIA MPOEM,
MPUHUMAETCS PaBHOM TEMIIEpaType BHYTPEHHETO BO3/lyXa MOMEIICHHUS; ISl BECTHOIOIIS,
JIECTHUYHOM KJIETKH >KHIIOro 31aHus npunumaetcs +16 °C [1];

fo - pacyeTHas TeMIIEpaTypa HapyKHOro Bo3ayxa, °C;

Q''Qomaxi - OTHOIIIEHUE KOJMYECTBA TEILJIOTHI, TEPSIEMOI C BO3IyXOM, YXOJSAIIUM Yepe3
OTKPBITBIH TPOEM HapyXkKy, K TETUIOBOM MOIIHOCTH 3aBEChl, MPUHUMAETCS Mo Tadm. 20
[puan. 1.

CKopocTh BBIIIyCKa BO3AyXa W3 IIENEH WM OTBEPCTUIN TEIIOBBIX 3aBEC HE JIOJDKHA
NPEBBILIATh 8§ M/C y HapY>KHBIX JBepei U 25 M/C y BOPOT U TEXHOJIOTUYECKUX MPOEMOB

[4].

2.2.10. KomuuectBo Temnothl O3, kJ[k [kkan], TpeOyemoe Uisi pac4eTHOTO Mepuoja
paboThI TEIIOBOI 3aBECHI OmpeAensieTcs mo hopmyie:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 28
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru


СсылкиTARGET" l
СсылкиTARGET" l
СсылкиTARGET" l

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

0 =360 2y g
£ L, (2.46)

£, &
_ 3 "
Q; - Q.::lg ﬁﬂzgz :
sl (2.46a)
TJIE I - CPENHSS TEMIIEPATYpPa HAPYKHOTO BO3/yXa 3a pacueTHbIH nepuo, °C;
n3 - YUCJIO 4aCOB pa60TBI TEIUIOBOI 3aBECEHI B CYTKU;

Z3 - MpOAOJIKUTCIILHOCTD pa60TBI TEIJIOBOM 3aBECHI B PacuYCTHOM MIEPUOAC, CYTKHU.

2.2.11. Pacxonx TEIUIOHOCHTEIA M3 TEIUIOBOH ceTH Ha BeHTWIAum Gy, Kr/4,
ompezaensercs no hopmye:

o= 360, ;

¢ [Tl - 7":-:) (2.47)
G:v = Qm' ,

e (n =1y (2.47a)

rae Qov - paCYeTHBIN YacOBOM pacxXo/ TEIUIOTHI Ha BEHTHIIALUIO, BT (kkain/v);

11, T2 - pacyeTHas TeMIleparypa TEIJIOHOCUTENs IO TeMIepaTypHOMYy Tpaduky
OTITyCKa TEIJIOTH COOTBETCTBEHHO B TOJAIOIIEM U OOpPaTHOM TPyOOMpPOBOIaX TEILIOBOM
cetu, °C;

C - yAenbHas TeII0eMKOCTh Bobl, mpuHumaetcs 4,187 kJx/(kr-°C) [1 kkan/(kr-°C)].

2.2.12. Tlpumepsl pacyeToB.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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IIpumep 1. OnpenenuTs ro10BOe KOJIUYECTBO TEIUIOTHI, TpeOyeMoe Ha BEHTHIISALIUIO
KUHOTEaTpa, PACHOJOXKEHHOTO B OTIENBHO CTosleM 3AaHuu o0bemom 8000 M.

HpOGKTHLIe JAaHHBIC OTCYTCTBYIOT.

PacueTtHas temmneparypa Hapy>KHOro Bo3ayxa paBHa -25 °C, cpensss TemmepaTypa
Hapy»KHOro BO3JyXa 3a OTONMTEIbHBIA INepuoj paBHa -3,4 °C, NpOAOIKUTENBHOCTH
oronuTenbHOro nepuona 182 cyrok. IIpogomkuTensHOCTh pabOThl CUCTEMbI BEHTHIISALIUH
B CYyTKH 16 yacos.

Pacuer BezieM 1o yKpyIHEHHBIM JaHHBIM 110 (opmyiie (2.33)

1. OmpenensieM BEMUYUHY YACIbHOW BEHTHIISIMOHHOW XapaKTEPUCTHKU 1O Tabid. 6
[Tpun. 1: gv = 0,454 BT/(M3-°C).

[—

Haxonum cpeaHioo TemnepaTypy BHYTPEHHETo BO3JyXa JUIsl KHHOTeaTpa Mo Taoi.
ITpui._1 pasnyro 14 °C.

2. OmnpenensieM MaKCUMAaNIbHBIN TEMJIOBON MOTOK Ha BEHTHIIALIUIO 110 Gopmyre (2.33):
Qov = 3,6 x 8000 x 0,454[14 - (-25)] = 141648 Bt (121795,4 xkan/u4).

3. OmpenensieM TOIOBOE KOJIMYECTBO TEIUIOTHI, TpeOyeMoe Ha BEHTWIALHUIO IO
dopmyie (2.34):

Oy =3,6 x 141648

14 - (-34)
14 =(=23) x 16 x 182 x 10 = 700,6 T/ (167,3 Tkan).
Mpumep 2. Onpenenurb MaKCUMAJIbHBIM TEIJIOBOM TMOTOK JJId  YJaJeHUs
yriekucyiotel u3 3ai1a Ha 1000 ywen. Temneparypa Bozmyxa B 3aie 20 °C. PacuerHas
TeMmIepaTypa Hapy>KHOT0 BOo3/yxa JJisi oTorieHus -25 °C.

HavanbHoe copepikaHue yriaeKUcIoThl B BO3yxe coctapisieT x2 = 0,5 .

Brigenenue yriaekuciaoThl OJTHUM Y€JIOBEKOM B COCTOSIHUU TMOKOS COCTaBJsIeT vx = 23
1/4. JlomycTuMoe npeesibHOe coAepKaHue YIIEeKUCIOThI B momelieHuu x1 = 1,5 e,

1. OmpenensieM KOJIMYECTBO BBIAEISEMOrO yriaeKucnoro rasa Ge:
Gz =23 x 1000 = 23000 n/u.

2. OmnpenensieM TpeOyeMblif 00beM yansieMoro BO3ayxa:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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o - 23000

¥

1,5-0,5=23000 m*/a.
3. OnpenensieM MaKCUMaJIbHBIN TEIUIOBOM MOTOK JUIsl BEHTHIIALIMU 110 popmyie (2.41):

Oov = 0,28 x 23000 x 1,0[20 - (-25)] = 289800 Br (249183,1 kka/u).

2.3. OMPEJEJEHUE KOJIMYECTBA TEIJIOTBI
HA TOJAOTPEB BOJIbI JUISI TOPSIUETO
BOJIOCHABKEHUS

2.3.1. KauecTBO XOJIOAHOW U TOpsiYEi BOMBI, TOAABAEMOI HA XO35HCTBEHHO-ITUTHEBBIE
HYKJIbI TOTDKHO COOTBETCTBOBATH TpeboBaHusiM [OCT 2874-82* «Boga nutbeBasy.

2.3.2. Temneparypy ropsiaeii BoJisI B MECTax BoJopazdopa cieayeT mperycMaTpuBaTh
B cootBeTcTBUU co CHulI 2.04.01-85* [9]:

He HIKe 60 °C - AJid CUCTCM  HCHTPAJIM30BAHHOI'0 TOPAYCTO BO,Z[OCH8.6)KCHI/IH,
MPUCOCAUHACMBIX K OTKPBITEIM CUCTEMaM TeHJ]OCHa6)KeHI/IH;

He Hmke 50 °C - AL CUCTEM  TOpA4YETO BO,[[OCH8.6)KCHI/I$I, MNPUCOCOAUHACMBIX K
3aKPbITBIM CUCTECMaM TCHJ'IOCHaG)KeHI/ISI;

He Bhie 75°C - AJI1 BCEX CUCTEM, YKAa3aHHBIX B IICPBLIX JIBYX IOAITYHKTAX;

He Bbille 37 °C - g yMBIBaJIBHUKOB U JYLIEH B OMEMIEHUAX JETCKUX JOIIKOJbHBIX
YUPEKIACHUM.

2.3.3. Jlns motpebuteneld, KOTOPHIM HEOOXOQMMa ropsiyas BOAa C TeMIepaTypoit
BBIIIIC yKa3aHHOW B M. 3.2., clexyeT AJs JOTrpeBa BOJbI MpeaycCMaTpuUBaThb MECTHBIC
BOJIOHArpeBaTelu.

32.3.4. Pacxon ropsdeil BoIbl B cpelHHE CYTKM HOTpeOuTeastMH B 3maHUU Ghm,
M~/CyT., B OTONUTENbHBIM NEpUOJ NMPH pacyeTe MOTPeOIeHHs Terla CUCTEMOM Tropsyero
BOJIOCHA0XKEHUS onpeenseTcs no Gopmyie:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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G.E:w - ID_Eigfmimi :
il (2.48)

IZie gi - pacxoX Bojbl (HOpMma) i-M HOTpeOUTeneM, J/CyT., MpUHUMAaeTca mo tadu. 21
ITpui. 1;

mj - KOJIM4CCTBO OJHOTHUITHBIX HOTpC6HT€J’ICI>i;
7N - KOJIMYCCTBO I'pylIl OAHOTUITHBIX HOTpe6I/ITCJIeI>'I.

IIpu orpanuueHHM NOAAYu TOpsiueil BOABI B JKWIbIe M OOLIECTBEHHBIC 3/1aHUS
MIPOU3BOIUTCSI KOPPEKTUPOBKA pacxoia Bosl 1o Tad:. 22 Ipun. 1.

2.3.5. Econ Temmeparypa nojgaBaeMoil K BOJOpa300pHBIM KpaHaMm BOJbI OTJIMYAETCS
OT HOPMHUPOBAHHOHM, TO MAEHUCTBUTENBHBIN pacxox ropsdyeid Boasl G*hm Oyner
COOTBETCTBOBATh COOTHOILICHHUIO:

§ _ G.&:w(‘ﬁk _z.:.')
bE :
(¢ -2) (2.49)
&

re b - (akTHueckas cpeiHss TeMmieparypa ropsueit Boasl, °C.

[Ipy OTKJIOHEHHWU BEIMYUHBI JABICHHUS B CHCTEME TOpAYEro BOJOCHAOXKEHMS PP
TpedyeMoro P GpakTHUECKUI pacxo ropsiueid Bkl onpeeisieTcs no popmye:

b _ .
Gy = G | F* [P (2.50)

2.3.6. PacxoJ TEIIOTHI Ha ropsdyee BOAOCHAOXKEHUE B OOIIEM Cllydae OIMPEIeIsIeTCs
o gopmyre:

3
Oh = Ol + OK" + Omn, (2.51)
e Qh3 - pacxo/ TeIUIOThI Ha TIOJIOTPEB BOJIBI B OToNUTeNbHBIN niepuoa, I'Jx (['kan);
thZ - pacxo/1 TEIUIOThI Ha TIOJJOTPEB BOJBI B HEOTONMUTENbHbIN nepuon, I'Ix (I'kan);

Omn - mOTEpHU TEIUIa CUCTEMOM Topsiuero BogocHabxkenus, ['JIx (['kan).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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On’® = 3,68 ummep (th - t3) 2510 + O'mn; (2.52)
3_ _h N7 100 "o,
[Qh g ummcep (lh -Ic )Z3 1077 + Q mn], (2523)
OK" = 3,68 ummepB(tn - 192107 + O'mn; (2.53)
[0K" = & ummepB(tr - t9Z210° + O'mnl; (2.53a)
J_ h 3 T 106 .
OK" = 3,68 ummepl(th - t°)Z3 + B(th - tHZa] 1070 + Omn; (2.54)
a_ _h 3 J 106 .
[OF" = g ummcep|(th - tc")Z3 + PB(th - t¢")Zn]- 107 + Omnl; (2.54a)

B opmyax (2.52) - (2.54):

ghum - HOpMa pacxoja ropsiuedl BOJbl Ha ropsiyee BOJOCHAOXKEHHME Ha EAUHUILY
U3MEpPEHus JUIs NOTpeOUTeNs, NPUHUMAETCS JUIS JKUJIBIX 34aHui mo Tabn. 21 Ilpmm._1
(CHulI 2.04.01-85*) nnu no yTBEp>KJICHHBIM MECTHBIMHM OpTaHaMU BJIACTH, JI/(CYT.-uen);

m - KOJIMYCCTBO CAWHUI HU3MCPCHUA, OTHCCCHHOC K CYTKaM WKW CMCHaM (‘-II/ICJ'IO
)KHTeJ'Ieﬁ, ydamuxcs B yLIe6HLIX 3aBCACHUAX, MCCT B 6OJ'IBHI/II_IC )41 T.H.);

th - cpemHss TeMIeparypa ropsded BOIBI IPUHUMACTCA IS 3aKPBITOM CHCTEMBbI
TEIUIOCHA0XKEHUs paBHOM 55, i OTKpHITOM - 65 °C, mpu 3TOM HOpMa pacxoja ropsuen
BOJBI MpuHUMaeTcs ¢ kodpdunuentom 0,85 [9];

¢ - ylenpHas TEIJIOEMKOCTb ropstuedt Bonwl, mpuHumaercs 4,187 x/Dx/(xr-°C) [1
kkai/(kr-°C)];

p - IVIOTHOCTH rOpsiueit BOJbI, IPUHUMAETCS paBHOM 1 Kr/i;

1 - Temmeparypa XONOJHON (BOJOIPOBOIHOI) BOABI B OTOMUTEIBHOM IEPUOJE,
NPUHUMAETCS TIPU OTCYTCTBHHM AaHHBIX 5 °C;

l‘cﬂ - TeMIIeparypa XOJIOJHOH (BO,[[OHpOBOIIHOﬁ) BOAbBI B HCOTOIIMTCJIBHOM IICPHUOIC,

IIPUHUMAETCS IPU OTCYTCTBUU AaHHBIX 15 °C;

Zg, Zn - IpOoAOJIKUTCIIBHOCTD paGOTLI CUCTCMBI TOPAYCTO BOIIOCHE[6)K6HI/I}I
COOTBCTCTBCHHO B OTOIIUTCIIBHOM U HCOTOIIUTCIIbHOM IIEpUOaAAX, CYT.;

B - KO3pPHUIKMEHT, YyUUTHIBAIOIINNA U3MEHEHHUE CPEIHEro pacxojia BOJbl Ha ropsuee
BOJIOCHA0)KEHUE B HEOTOMHUTEIbHBIN MEPUO/ [0 OTHOIIEHUIO K OTONUTEIILHOMY MEPHOLY,
IIPUHMMAEMbII TNpU OTCYTCTBHM JAHHBIX IS SKWJIUIIHO-KOMMYHAJIBHOI'O CEKTOpa
pasubM 0,8 (u1st kypopros = 1,2 - 1,5), ans npeanpusituii - 1 [10].

DaKkTUYECKOE YHCIIO 06CJ'IY)KCHHBIX IOCETHTENIE B OaHsIX OIPCACIICTCA Ha
OCHOBAaHUHU JaHHBIX 6YXF AJITCPCKOTO ydeTa IO YUCITY PpCAJIM30BAHHLBIX 3a OTYETHBIN

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 33
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru


СсылкиTARGET" l
http://www.complexdoc.ru/ntd/388840

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

MEepHoJ, Pa3oBbIX OWJIETOB Ha TMOJh30BAaHUE BCEMH OTACICHUSMH W HOMEpamMHu OaHb.
KonuyecTBO miaTHBIX MOCETUTENEH, MPOMYIIEHHBIX HOMEpaMHU, ONPEEHseTcss IO
BMECTUMOCTH HOMEpOB, OIUIAYEHHBIX IMOCETHTENSIMU, HE3aBUCHUMO OT (DaKTHUECKOTO
YyHUCia MBIBIIUXCA. B 3TOT mokaszaTenb BKIIOYAETCS TAKKE KOJIMYECTBO MOCETUTEIEH MO
YCTaHOBJICHHBIM JIBTOTHBIM Tapudam [ BOMHCKHX 4YacTel Mpu KOMaHIHOM
nocenieHuu. Jletu 1o 7 et B 4KciIo nocetTuTeneil He Bkitovatores [11].

Pacuer umucna ycloBHBIX OJIOJ, MPUTOTOBISIEMBIX M PEATM3YEMBbIX B HPEANPHUATHIX
OO0IIECTBEHHOT O MUTaHMs, orpeensercs no Gopmye [12]:

= _Zmil;{:'!- f_z,mi,
i=1 iml (2.55)

i€ m; - KOJIUYEeCTBO i-X OJIIOJ;

@j - IEPEBOAHOM KO3((UIIMEHT K HOpME pacXoja ropsiueil BoJbl Ha yCIoBHOE 011010,
NPUHUMAETCs JUISL: X0JIOAHOM 3aKycku - 0,4; mepBoro 6mtona - 1; Broporo 6moza - 0,66;
Tpetbero Omroaa - 0,14;

n - o011ee KOJIMYECTBO OJIIO.

2.3.7. J1na KOHKPETHOTO Cllydas MOTepU TEeIUIa CUCTEMOU Tropsyero BOJAOCHAOKEHUS,
kJ[x (kKai), MOTYT OBITH ONpeAeNIEHBl PACUETOM 10 opMyiam:

K
Qm?e = 3’6 Z':J-I.Eifi E.E'}g;
i=l (2.56)

3
W Zgﬁfi Zgn,
=1 (2.56a)

rze q/i - yAEAbHbIM TEIUIOBOM MOTOK OT i-ro TpyOoIrpoBoja (CTosKa, HUPKYISLIMOHHOTO
TpybonpoBoaa), Bt/m (kkan/4-m), mpunumaercs no tadum. 23 Ilpui. 1;

li - IPOTSAKEHHOCTB i-T0 TPyOOIPOBOJA, M;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 34
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru


СсылкиTARGET" l

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Zh - TPOAOIDKUTEIBHOCTh PA0OThI CHCTEMBI TOPSIUErO BOJOCHA0KEHHUSI B PAacUueTHOM
HepUOAe, CYT.;

n - IpOAOJDKUTCIIBHOCTD IMOJIb30BAHUSA FOpSI‘-ICfI BOJOI B CYTKU, Y,

k - KOMUYECTBO Y4aCTKOB TPyOOTPOBOIOB.

by 4

NI A, T

Eﬁ}m d Oy ?m‘.uz (2.57)

rae t - Temmeparypa Okpyxarwomed cpenpl, °C, NpUHUMAETCS TpPU MNPOKIAJKE
TpyOONpOBOIOB: B OOpO3/1ax, BEPTHKAIbHBIX KaHajdaX, KOMMYHHUKAIMOHHBIX [IaXTaxX
CaHTEXHUYECKNX KaOWH 23; B BaHHBIX KOMHAaTaxX 25; B KyXHSX M TyaJeTHBIX KOMHATax
JKUJIBIX JIOMOB, OOIICKUTHUM M FOCTUHHII 21; HAa JECTHHYHBIX ILIOIIaAKax 16; B KaHamax
MOJI3eMHOM TPOKJIaAKH 5; B ToHHeNsX 40; B moBanax 5; Ha yepjakax 9;

oy - KOX(POHUIMEHT TEIIOOTAaYH OT IMOBEPXHOCTH M3OJSIIHUU K OKPYKAIOLIEMY
BO3/YXY, IpuHUMaeTcs paBHbIM 6 B1/(M™-°C) [7 kkan/(u-m”-°C)];

d - HapyXHBIN AUaMeTp TpyOompoBoa, M;

dyz - nTuametp TpyOBI ¢ U3OISIIUEH, M, dyz = d + 20y3;

Oy - TONIINHA U30JISIUH, M;

Auz - KO3 UIMEHT TEMIONPOBOJHOCTH TEIJIOU3OISIIUOHHOTO CIOS, TPUHUMAETCS
s muHepanoBatHoi uzonsanuu 0,06 Bt/(M-°C) [0,05 kxan/(u-m-°C)], anst Apyrux BUIOB

H30JIA1IUH 110 NACTTOPTHBIM HUJIN CIIPABOYHBIM JadHHBIM.

YaenbHble TOTEPH W30JHUPOBAHHBIMU TPYOONPOBOJAMU MOTYT OBITH MPHUHATHI IO
Tabu1. 23, HEU30IUPOBAHHBIMH - 110 Tabm. 13 [pw. 1.

IIpy oOTCYTCTBUM KOHKPETHBIX JAHHBIX [OTEPH TEIUIa CHUCTEMOHW Topsuero
BOJIOCHA0)KEHUSI MOTYT OBITh OIleHeHbl KoaduuueHtoM Kmpn. Torna dopmynsr (2.55) -
(2.57) npuHUMAIOT BUA:

01 = 3,6¢" ummep (th - 1%)Z3 (1 + Kmn)10°, (2.58)
O = g ummepB (th - t)2Zn (1 + Kmn)-10; (2.59)
Oh = gummepl(tn - t)Zs + B (tn - 1" Za] (1 + Kmn)10°°, (2.60)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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rne: Kmn - KO3QQUIUEHT, YUYUTHIBAIOIIUI TEIJIOBbIE MOTEPU CHUCTEMOI TOpSYero
BOJIOCHAO)KEHUS (CTOSIKaMH, NOJAIOIIMMU W LUPKYJSLMMOHHBIME TpyOOmpoBOAaMHy,
MOJIOTEHIIECYIIUTENSAMHU U TIp.), IPUHUMaeMoMy 1o Tabu. 24 ITpun._1 B 3aBUCUMOCTH OT
CTEIeHH 0J1aroyCcTpoiCTBa.

2.3.8. Cpenuuit yacoBO# pacxof TEIUIOTH, BT (Kkai/4), Ha IOJOTPEB BOBI TS HYXT
rOpSYETo BOJOCHA0KEHUS OTPEIEIISCTCS:

B OTOITUTENbHBIN nepuon
O%hm = &"ummep (tn - %) (1 + Kmn) 107124, (2.61)
B HEOTONUTEILHBINA nepuon
O hm = & ummepP(th - 1) (1 + Kmn)-10/24, (2.62)
CPEOHEr010BOM
Ohm = & ummepl(th - t3)Zs + B(th - t)Zn] (1 + Kmn) 10°4(Zs + Zn)24).  (2.63)

2.3.9. HpI/I HW3BECTHOM BEIMYHMHE MaKCHUMAaJIbHOTO pacxoga BOJAbI Ha TIopsvce
BOI[OCH&6)KCHI/IC Ghmax CpCI[HI/Iﬁ pacxon T opﬂqeﬁ BOJbI MOXKCET OBITh OIIPECACIICH 110
COOTHOIICHHIO:

Ghm = Ghmax/kr, (264)

rae: ky - KoapUIUEHT YacOBOM HEPaBHOMEPHOCTH BOJIOTOTPEOICHHSI, TPUHUMACTCS 110
tabm. 25 Mpun._1 [8].

Jl7i cucTeM Topsuero BOJAOCHAOKEHUS, OOCITYKHBAIOIINX OJHOBPEMEHHO >KUIIbIC U
OOIIIeCTBeHHBIE 3aHUs, KOOPPHUIIMEHT 4aCOBOW HEPAaBHOMEPHOCTHU CJEAyeT MPUHUMATH
[0 CyMME€ YHCIICHHOCTH JKMTCICH M YCIOBHOM YHMCIECHHOCTH skutened Uycn. B
OOIIECTBEHHBIX 3/IaHUAX, ONIPEALIIEMOl TT0 (hopmyIie:

Uyen = 025G, (2.65)

rac: Ghm06u/; - CpeIlHI/Iﬁ pacxod BOABI Ha ropsuce BOI[OCHE[6)KCHI/IC 3a OTOIUTEIbHBIN

MIePHOJ, KI/4, IJIsl 0OIEeCTBEHHBIX 3MaHui, onpenensembrii mo CHull 2.04.01-85%*.

IIpu OoTCYTCTBUM NaHHBIX O Ha3HAUYEHUM OOIIECTBEHHBIX 3/aHUM MpPU OINpe/eleHUuN
Ko3pduuMeHTa 4YacoBOM  HEPABHOMEPHOCTH  YCJIOBHO  YHMCJIEHHOCTb  JKUTeNeH
JIOIyCKaeTCsl MPUHUMATh ¢ KodpduuuenTom 1,2.

2.3.10. Hgn OTCYTCTBUH BOjI0pazbopa TpeOdyeMblil pacxo]l LIUPKYJISILMOHHON ropsiueit
Boabl Gy, M™/4, 1 HanOoJiee yJaJeHHOro OT MOJOTPEBATENs y3/1a CUCTEMBI TOPSIYETO
BOJIOCHA0KEHUs onpezensercs no Gopmyie:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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13
G 2w 0
cly (2.66)

rae Omn - TMOTEpU TEIUIOTHI BCEMH MOMAAIOIIMMU TPyOONpPOBOJAMU PACUETHOTO Y3Iia
CUCTEMBI TOpsiuero BojocHabkeHus, BT (kkan/4);

At - pa3HOCTH TeMIIepaTyp TopsSUeii BOJBI OT Pa3BOASIIEIO TPYOOmpoBoaa 10 JalbHEH
BOAOPa300pPHON TOYKH CTOSKA, MPUHUMAETCS PaBHBIM JUIS 3JIaHUM BBICOTOM a0 4-X
aTaxkel 5, cBhie 4-x aTaxew - 8,5 °C;

C - TeTUI0EMKOCTh BOJIbI, IpuHUMaeTcs paBHoi 4,187 k/[x/(kr-°C) [1 kkan/(kr-°C)].

OOmiee ocThIBaHME IMPKYJSLUOHHOW BOJBI OT TOAOrpeBaTeNss 10 JalbHEl
BO/I0pa300pHOI TOUKH He 10JKHO npeBbimarh 10 °C.

2.3.11. Pacxomsl XolomHOW M Tropsiuell BOABI  BOAOPa30OpHOW  apMmaTypoit
ompeaenstoTcs MeToauke, nznoxxkennoit B CHull 2.04.01-85* [9].

2.3.12. KomuuectBo ternoTsl. I'JIk (I'kai), Ha MpOM3BOACTBEHHBIE HYXAbI OaHb U
MIpadeyHbIX onpeensercs no gopmyne [14]:

Q:uy - iQxyiF

i1 (2.67)
A€ 7n - KOJIMYECTBO TCXHOJIOT'MYECKOT'O O60p}/'I[OBaHI/IH, I/ICHOJ'IB3yIOH_[eFO TCHJ'IOTy;

ani - KOJMYECTBO TEIUIOTHI, HCMONb3yemoe i-M obOopynoBanuem, ['Jlx (I'kam),
ornpepensercs mo hopmye:

Onpi = gm, (2.68)

roe: q - YI[CJIBHHﬁ pacxod TCIUIOTbI Ha CAWMHUIY TEXHOJOTHMYCCKOro Iponecca,
MMPUHHUMACTCA:

Ha 1 mombIBKY muis nieur-kameHku 2302,9 x/x/gen. (550 kkan/gen.)

Ha Je3uH@ekuio 6enbs B kamepax: orHeBbIX 837,4 xJDx/kr (200 kkay/Kr), mapoBbIX
1507,3 xJIx/kr (360 kkan/kr), mapodopmanunoBsix 1172,4 k/x/kr (280 kkan/kr);

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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m - KOJIMYCCTBO CANHUI] TEXHOJOTHUYICCKOI'0 IIpo1ecca.

KommuectBo temmotel, ['Jk (I'kam), Ha TPOU3BOJACTBEHHOE MapoOCHAOKEHHE
MpaueyHbIX Ompeensercs mo Gopmyre:

an = 3,6Qcp0inan'10_6; (2.69)
[Onp = OP onptZnp107°], (2.69a)

rie O onp - CPEIAHEYACOBOM PacXoJ TEILIOTHI Ha IPOU3BOJICTBEHHOE MAPOCHAOKEHHE,
Bt (kkan/v);

T - cpe/iHee KOJIMYECTBO YacOB PaOOThI IPAYEUHON B CYTKH;
Znp - TPOJOJDKUTENBHOCTL PAOOTHI IIPAYEYHOM B INIAHUPYEMOM MEPHOJIE, CYT.

CpenHeyacoBO# pacxo TEIIOTHI Ha MTPOU3BOJCTBEHHOE MAPOCHA0KEHHE MPAYCUHBIX,
Bt (xkan/4), onpeaensercs o ¢popmye:

OPonp = 0,28Gnln; (2.70)
OPonp = Gnln, (2.70a)

rae: Gp - CyMMapHBIA CpeHeuacoBOW pacxoj] HOPMAIBHOTO Mapa Ha MPOU3BOACTBEHHOE
napocHaOXeHue, Kr/4;

Iy - TernocoaepxKaHue HOPMAJIBHOTO Mapa, paBHoe 2675,5 k/x/kr (639 kkan/kr).

CyMMapHBIil cpeHEeYacoBOW pacxoJ] HOPMAIBHOTO Mapa, Kr/4, Ompelersiercs IIo
bopmye:

G -3 Zety |
i=lgi-1 (2.71)

I1€ gjj - yAENbHBII pacxo/ napa i-i MaluHsl j-ro 000pyJ0BaHus, KT H.I1./4;
Dij - Tpou3BOANTENBHOCTD i-ii MAILIUHEI j-TO TUIIA, KI/4;
7 - KOJIMYECTBO OJJHOTUIHBIX MAIlIUH;

m - KOJIMYCCTBO THUIIOB MAlllMH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 38
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VYaenbHblE pacxXoipl Mapa TEXHOJIOTMYECKHMM OO0OpyIOBaHHEM NPUHUMAIOTCS TI0
NacIOPTHBIM JAaHHBIM, a IIPU UX OTCYTCTBUU 10 Tadu. 26 [Ipui. 1.

2.3.13. IIpumeps! pacyera.

IIpumep 1. Onpenenuts ro0BOE KOJIMYECTBO TEIUIA, TpeOyeMoe /11l TO10TpeBa BOAbI
Ha ropsyee BojocHaOkeHHe OonbHHMIBI Ha 450 wMect. IIpoAOKUTETHLHOCTD
OTOINHUTEJILHOTO Tepuosa cocraBisgeT 206 CyT., NPOJOKUTENBHOCTh PabOThl CUCTEMBI
ropsiuero BogocHa0xeHus B roay - 350 cyT.

bonpauIa obopynoBaHa BaHHAMHU W JylIaMHU, OOMIMMH IS KaKIOTO OTICJICHUS.
[logaua ropsiueli BOABI OCYIIECTBIISIETCS HENPEPHIBHO B TEUEHUE HEAEIU U
KpyrJIocyTOuHO. B 31aHuM cMOHTHpOBaHbI 12 HEU30JUPOBAHHBIX CTOSIKA C HAPYXHBIM
auamerpoMm TpyO 20 MM u amuuoM 23,5 M kaxapiid. [logarommii U UUPKYISAIUOHHBINA
TpYOOMPOBOIBI C HAPYKHBIM TUAMETPOM TPYO COOTBETCTBEHHO 76 U 57 MM | IJIMHOU 26
M KaXJIblil pAacloJOKEeHbl B MOJABAJIE€ U H30JMPOBaHbl MHHEPATOBATHOM H3OJIALIMEH
tommuHon 10 mMm. Cpegnsiss TemmepaTypa BOAbl B NOJAIOIMIMX CTOSIKaX U
HUPKYISAIUOHHOM TpyOomposoze 55 °C.

Temneparypy X0710JHOHW BOJONPOBOIHON BOJBI B pacyeTe NpuHUMaeM paBHou 5 °C B
otonuTenbHbI 1 15 °C B HEOTONUTENBHBIN IEPUOBI.

1. ITo ta6n. 20 Ilpun._1 ompenenseM HOpMy ropsiued BoAbl, paBHyl 75 1 Ha 1
OOJIbHUYHYIO KOUKY.

2. TTo dopmyine (2.54) HaxoaMM TOJOBOM pacxo] Temia Ha Topsiuee BOJAOCHAOKEHUS
0e3 y4yeTa TeIUIOBBIX MOTePh TPYOOIPOBOAAMU CUCTEMBI:

Oh="75x450 x 4,187 X [(55-5) x 206+ 1,0 x (55 - 15) x (350 - 206)] = 226945867
kJx = 2269,5 I'JIx (542 I'kan).

3. Haxonum yaenbHbIN TEMI0BOM MOTOK ¢/ OT HEU30JIMPOBAHHBIX CTOSKOB IO Tadi. 13
ITpunoxxenus 1 npu nepenane temneparyp Az = 55 - 20 =35 °C:

q1 =29 Bt/™m (24,9 kxan/a-m).

4, Haxoaum TemnoBoM MOTOK (HOTepI/I TeHJ'Ia) OT CTOSIKOB IOpA4YCro BOI[OCHa6)KeHI/IH B
INOMCIICHUAX 60J'IBHI/II_U>IZ

gem = qrxl =29 x 23,5 x 12 =8195,4 Br (9020,1 kxan/q).

5. Haxomum yJenbHBI TEMJIOBOW TOTOK OT TMOAAIIAX H HUPKYJISIHOHHBIX
TpyOONPOBOIOB, PACTIONOKEHHBIX B MOBasE 1Mo Gopmyde (2.57):

JUIS TIO/IAF0IIETO TPyOOompoBoaa:
HFHJHNI.I.I.I'IE‘HHEH W IKONoOrM4ecLan ﬁmnamncm_ PHSMEI.LIE'HHE' pEK.HEMbI

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 39
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. 555
% 1 0,096 1
*ln +
2%x314%005 0076 6%x314%0096

=626 Br (53,8 sxan/y)

IUIS MUPKYJISIUOHHOTO TPyOOIIpoBOAa

. 555
% 1 0077 1
#n +
2x314 %005 0057 6x314%0.077

=304 Bt (26,1 mxan/4)

6. Haxonum cyMMapHBIi TemoBOH MOTOK OT TPyOONPOBOJOB, PACHOJOXKEHHBIX B
Io/1BaJIE:

q1=62,6 x 26+ 30,4 x 26 = 2418 Bt (2079,1 xkan/q).

7. HaxomuMm TroJoBble  TEIUIOBBIE  IIOTEPH  CTOSIKAMH, IOAAOIIMMU U
LUPKYJISLAOHHBIMU TPYyOOIPOBOAAMHU:

Omn = 3,6 x (8195,4 + 2418) x 350 x 24 x 10° = 320,9 I'[Tx (76,6 I'kamn).

8. OmpenmensieM TOAOBYIO TMOTPEOHOCTh B  TEIJIOTE CHUCTEMBI  TOPSYETO
BOJIOCHA0KEHU:

Oh = 2269 +320,9 = 2589,9 I'Jlxk (618,6 Tka).

2.4. OITPEAEJIEHUE PACXO10OB
TEIIJIOHOCUTEJISA

2.4.1. PacuerHbIit pacxon CETEeBOM BOIBI OonpeacirsICTCd  OTACIBHO JJIA  HYX]
OTOINICHHA, BCHTHIIAOUU WU TOpAYCTO BO,Z[OCH8.6)K€HI/I$[ C nocjeayrmum  HuX
CYMMHPOBAHUCM.

PacueTHble pacxopl c€TeBOI BOABL, T/4, onpeaenstorcs no Gopmymnam [10]:

Ha OTOIIICHUC

3
Gomax = 3,6Qomax"10"/Ce(11 - 12); (2.72)
I'Ip-DMhllu.l'lﬁHHaH W 3HoONori4Yackan ﬁamnacﬂm'h, PESMELLIE.‘HHE.‘ FI-EK.I'IEMI:I
cXpaHa TpyAa, ayauT W cepTHdMKaLms, 4 B poxymenTax: 40
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[Gomax = Qomax'103/C6(T1 -12)], (2.72a)

rae tl, T2 - COOTBETCTBEHHO TEMIIepaTypbl TEIUIOHOCUTENS B IMOJAIOUIEM U O0OpaTHOM
TpybonpoBoax, °C.

PacueTHbIit pacxo TCIUIOHOCUTCIIA U3 TEIUIOBOM CETH B CUCTCMY OTOIUICHUSA IIpU
3aBUCHMOI CXeME MOXKET OBbITh OMpeACJICH MO COOTHOMICHUTO:

Go = Gomax/(1 + u), (2.73)

rac u - pvaeTHLIﬁ KO3¢)(I)I/II_II/ICHT CMCIICHMA, paBHBIfI OTHOILICHHUIO paCUYCTHOTO pacxodga
IMOAMEIIMBAaeMOM BOABI K pacuCTHOMY pacxony CETeBOM BOIbI, OIPCACIACTCA II10

bopmye:

u=(t1-t)/(t1-12), (2.74)
rae tl1, t1, T'2 - COOTBETCTBEHHO TEeMIIEpaTypa B MOJAIOIIEM CETEBOM TPyOOINpOBOJE,
TeMIepaTypa ropsiueii BoJbl, MOJaBaeMOi B CUCTEMY OTOILICHHS MOCIE CMECUTEIBHOTO

y3I1a, TeMIepaTypa BoAbl B 00paTHOM TpyOOIPOBO/IE MOCIIe CUCTEMBI oToreHus, °C.

HpI/I HpI/ICOG,[[I/IHeHI/II/I MCECTHBIX CHUCTEM OTOINUICHHUA W BCHTWIIAILIUU 110 He3aBHCHMOﬁ
CXEMC qepe3 TCHJ'IOO6MCHHI/IK pacquHa;I TeMnepaTypa BOJEBI B O6paTHOM pr6OHp0BOI[e
TEIUIOBOM CeTH Tocie TemaooOMeHHHKa npuHuMmaerca Ha 10 °C Bblme pacueTHOH
T eMHepaTprI BOALI B 06paTHOM pr6onp0Boz[e OT CUCTEM OTOIINICHUA U BEHTUIIALINN.

Ha BEHTUJIALIUIO

Gymax = 3,60vmax10°/Ce(t1 - 12); (2.75)
3
[vaax = vaax'lo /Cg(’[l - Tz)], (2753)
Ha Topsiuee BOIOCHAOX)eHHE (CpeTHuUiA)
a) 6 OprblIMle cucmemax mel’lﬂOCHa69fC€Hu}ll
Gim = 3,60mm 10°/Ce(th - 10); (2.76)
3
[Ghm = Ohm10°/Ce(th - 10)], (2.76a)

rae tp - TeMIeparypa Topsiieii BOABl B CHUCTEME TOpSYEro BOJOCHAOKEHHS TpHU
HEMOCPEACTBEHHOM BoIopazbope, mpuHuMaetcst paBHoit 65 °C [CHull 2.04.01-85%*];

fc - TEeMIIepaTypa X0J0JHOM (BOAOIIPOBOAHON) BOHL, °C;
0) 8 3aKpLIMBIX CUCTNEMAX MENTOCHAOHNCEHUSL:
HDDHNI.I.I.I'IE‘HHEH W AKoNnord4Yeckan ﬁmnamncm, PHSMELLIE'HHE' pﬂlﬂ'lﬂ!ﬂbl

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 4]
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npu 0OHOCMYNeH4amou cxeme

, k1
G, - 260w 10"
Gyl -7
. 3
G, = w10 |
Cﬁ[TI - T:)

(2.77)

(2.77a)

rac T'], T'g - COOTBCTCTBCHHO TEMIICpATypa CETEeBOM BOABI B IIOJIAIOIIEM Tp}I6OHp0BOIle B
TOYKEC H3JI0Ma T pa(I)I/IKa TCMIICPATYPbl BOAbI W TOCJIC MOAOrpEeBATCIIsI TOPAYCTO

BOJIOCHA0XKEHUS, pekoMeHayeTcs npunumars t's = 30 °C [13];

npu napanieIbHol cxeme npUcoeouHeHus 6000nodozpesameinei

o
G - 360w 10
Colri =)
. 3
G.&:w = Qﬂma 10.' b
C&(T]. - T:)

npu 08YXCMYNEHUAMbIX CXeMax NPUcCoeOUHeHUs 6000N00ozpesamernell

_ 360 107 551

S = oy | 552, T 4
gntl 2 [
nl}ﬂthlﬂ.ﬂﬁHHﬂ.ﬂ W AKoNnord4Yeckan ﬁﬁmnam!}ﬂ]’h, P‘aﬂMEu-IEHHE p-EK.I'IEMbI
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax:
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_ Qe 10° [ 55 -8
SRR EEE

G, 0.2/,

(2.79a)

rac: - TEMIICpaTypa BOABI ITIOCJIC nepBoﬁ CTYIICHU MOJA0Ipe€Ba IPpU ABYXCTYIICHYATBIX
CXCMax MPUCOCANHCHUA BOI[OHO,Z[OFpCB&TCJ'ICfI, °C.

2.4.2. CymmapHble pacueTHbIE pacXoJbl CETeBOM BOABI, T/4, B JIBYXTPYOHBIX
TEIUIOBBIX CETSIX B OTKPBITBIX M 3aKPBITBIX CHCTEMax TEIUIOCHAOXKEHUs Npu
KayeCTBEHHOM PETYJIMPOBAHUU OTITYCKa TEIJIOTHI CIEAYET onpeaesaTsh mno popmyie [10]:

G = Gomax + Gvmax +thm, (2~80)

Koadduiment f, yduThBalomMi JONI0 CPEOHETO pacxoja BOABI Ha Topsuee
BOJOCHAOKEHHUE TPU PETYIUPOBAHUU IO HATPY3KE OTOIUICHHUS, CIIETyeT MPUHUMATD:

JUISL OTKPBITOM CUCTEMBI TETUIOCHAOKEHUS
npu MomHocTH 100 MBT 1 Gonee 0,6
npu MoiHocTy MeHee 100 MBT 0,8

AJIA 3aKpBITOﬁ CHCTEMBI TEIUIOCHAOKECHUS IIpU MOIITHOCTH

100 MBr u Gonee 1,0
menee 100 MBT npu oTcyTcTBHH 6aKOB-aKKyMYJISTOPOB 1,2
meree 100 MBT npu Hanuunu 6akoB-aKKyMyJISITOPOB 1,0

IIpu perynupoBaHUM IO COBMELICHHOM Harpy3ke OTOIUICHHS U  TOpSYero
BOJIOCHA0KEHUS KO UIMEHT f IpUHUMAETCs paBHbIM 0.

Jns  motpebutenedt npu cooTtHowmweHUH QOhmax/Qomax > 1 W 0TCyTCTBUHU
0aKOB-aKKyMYJISITOPOB, a TaKkKe C TEIIoBbIM moTokoM 10 MBT (8,6 I'kan/4) u menee
CYMMapHBbIi pacyeTHBIA PacXo BOAbI onpeaesnseTcs no popmyse:

G = Gomax + Gvmax + Ghmax- (2'81)

2.4.3. PacycTHBIN pacxon CeTEeBOM BOOBI Ha OTOIUICHHE U BCHTUJIALIUIO,
BaHpoeKTI/II)OBaHHHﬁ Ha paCyYCTHYIO TCMIICPATYPY HAPYKHOI'O BO3AyXa HJIA OTOIICHU,
T/‘{, MOXKET OBITh OMPCACIICH C TIOMOUIBIO YACIIbHBIX PACXOJ0B BOABI 11O (bopMlee:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 43
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G= ng(v)max, (2~82)

r7ie g - yIeNbHBINA pacueTHbIN pacxo Boabl, T/MBT 1/(I'kan/4), npuauMaercs mo tadmi. 15
[puan. 1.

2.4.4. MakcuManbHbIi pacxo] ropsueit Bogasl Ghmax, T/4, JUTIS )KUJIBIX PailOHOB MOKET
OBbITH OompeesieH o hopmyie:

Ghmax = kr'Ghm, (2'83)

rne: ky - ko3 puumeHT yacoBoit HEpaBHOMEPHOCTH, MPUHUMAeETCs 1o Tadut. 25 Ilpun._1 B
3aBUCUMOCTH OT KOJIMYECTBA NOTPEOUTENCH.

IIpu oTCyTCTBMM JAaHHBIX O Ha3HAYEHHUU OOIIECTBEHHBIX 3/JaHUI JOIMYCKaeTcCs MpHU
orpeneneHud Ko3(duuueHTa YacoBOil HEPAaBHOMEPHOCTH YCJIOBHO YHCIEHHOCTb
KHUTENeH NpUHUMATh ¢ Kodppuienrom 1,2.

3. OITPEJAEJIEHUE KOJIMYECTBA
BbIPABATBIBAEMOM TEIJIOTHI

OO611ee KOJIMYECTBO BHIPA0ATHIBAEMOM TETUIOTHI TETUIOMCTOYHUKOM (KOTenbHOMN), I'JIK
(I'kaur), onpenensiercst mo Gpopmyie:

QOsvip = Qomn + QOcn, (3.1)

rae Qomn - KOIMYECTBO TEIUIOTHI, OTITYIIEHHOTO B TEIJIOBYIO CETh OT TEIUIOMCTOYHUKA
3a paccMmatpuBaembiii iepuon, I'J[x (I'kan);

Ocn - KOJIMYECTBO TEIJIOTHI, PACXOlyeMO€e Ha COOCTBEHHBIE HYK/Ibl TETIJIONCTOUHUKA,
I'JIx (I'kai), 3a TOT K€ TMepUOI.

KonunyectBo ormymenHoit terotsl, I'/x (I'kai), onpeaensiercs mo popmyiie:

Qomn = Onom + Omn, (3.2)

rne Onom - KOJMYECTBO TOTPEOJICHHON TEIUIOTHI B TEIIOMCIONB3YIOMMX YCTaHOBKAX
notpedureneit, ['JIx (I'kam), onpenensercs mo pa3aeny 2;

Omn - KOTUYECTBO TEIUIOTHI, TePsieMOe TEIJIOBBIMU CETSAMU MPHU TPAHCIIOPTUPOBAHUU
TETTIOHOCHUTENISI OT HCTOYHUKA 110 motpeduTtenei, ['J[x (I'kai).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 44
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3.1. OIPEAEJIEHUE KOJIMYECTBA TEIIJIOTbI
HA COBCTBEHHBIE HY’K/Ibl KOTEJIBHBIX

3.1.1. OGmuii pacxod TEIUIOTHl HAa COOCTBEHHBIE HYXKAbI KOTEIBHOM OIpenesseTcs
pacyeTHbBIM MJM  ONBITHBIM IYTEM HCXOAs M3 MOTpeOHOCTEH  KOHKPETHOIO
TEIUIOMCTOYHUKA, KaK CyMMa PacXoI0B TEIIOTHI (Ilapa) Ha OT/AEIbHbIE SJIEMEHTHI 3aTpaT:

MOTCPHU TCIIOTHI HA HArpeB BOHI, YI[aHHeMOf/'I M3 KOTJa C HpOHYBKOﬁ;

pacxoq TCIUIOTBI Ha TOAOIPEB Ma3yTa B IKCIC3HOAOPOIXHBIX  IMUCTCPHAX,
Ma3yTOXpaHUJINIIAX, paCXOAHbIX CMKOCTAX;

pacxo[ TCIJIOTHI B ITAPOBBIX (I)OpcyHI(aX Ha PaCHbIJICHUC ) XUAKOT'O TOIJIMBA,

pacxod TCIIOThI Ha TEXHOJOTUYCCKUC MPOUECCHI MTOATOTOBKH BOBI;

pacxo TCIJIOThHI Ha OTOIIJICHUC MMOMENICHUH KOTEIbHON 1 BCIOMOTaTeIbHBIX 3,[[8.HI/II71;
pacxo[ TCIIOTHI Ha OBITOBBIC HYXIbI IICpCOHAJIA,

IIpoYHe.

Qm - ith

(3.3)
rae Qcui - TOTEPH TEIUIOTHI HA i-il a7ieMeHT cobcTBeHHBIX HYX, ['JIxk (I'kamn);
7 - KOJIMYECTBO AJIEMEHTOB 3aTPaT HAa COOCTBEHHBIC HY KL

HpI/I pacucTax COOCTBEHHBIC HYXJbI KOTJIOB OTHCCCHEI K CTAThC HYKI KOTCHLHOﬁ, npu
9TOM IIPUHUMACTCA K.II.A. KOTJIa 6pyTTO.

Z[OJ'I?I TEIUIOTHI Ha COOCTBEHHBIC HYXbI KOTEJIbHOMI OIPEACIIACTCH 110 (I)OpMy.TICI

Ken = Ocn/Qewip, (3.4)
W
Ken =1 - Qomn/Qswip. (3.5)
nl}ﬂthlﬂ.ﬂﬁHHﬂﬂ W 3HoONori4Yackan ﬁﬂmnaﬂ“!}ﬂ]’h, PasMELuEH“E p-EK.I'IEMbI
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 45
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3.1.2. Pacxon M KOJIMYECTBO TEIUIOTHI, OTIYCKAa€MOM Ha OTOIUICHUE 3JaHUI
KOTEJIbHOM, Ma3yTOHACOCHOM M JPYrMX INPOM3BOJACTBEHHBIX 3JaHUN OIpeleNsieTcs B
COOTBETCTBHUHM C Pa3ACiIoM 2.

3.1.3. Pacxoj TemaoThl Ha PacTONKy MapoBbiX KoTioB, MBT (I'kain/4) ompenensercs
o gopmyre:

Oopacm = KpacmQok, (3.6)
rae Qok - TEIIONPON3BOAUTENHHOCTh KoTiia, MBT (I'kan/u);

Kpacm - moxasaTenb IOTEPH TEILUIOTHI, NPUHUMAETCS paBHbIM 0,3 4 mpu mpocToe
komia a0 12 9 (u3 ropsuero coctosuus) u 0,65 4 - mpu mpoctoe cBeime 12 9 (u3
XOJIOJTHOTO COCTOSTHUS).

IloTepu TemyoTH NpU PACTONKE BOAOIPEHHBIX KOTJIOB IpHUHUMAarOTcs paBHbIMU 0,9
aKKyMyJMpYymolei cnocooHoctn ooMypoBku. B tabn. 1 Ilpun. 2 mpuBeneHsl morepu
TEIUIOTHI IIPH PACTOINIKE HEKOTOPBIMM TUIIAMU BOJOTPEMHBIX KOTJIOB.

[Torepu TemnoTHl MpH pacTonke KoTiaa 3a pacueTHbld mnepuon. ['Jlx (I'kan),
OIIPENEIAIOTCA:

365K, O
an.m E ? Q.Fz 3.7)

I:me = ZK—pﬂmiQa.li :
i (3.7a)

rae Kpacmi - TOKasareb NOTEPh TEIUIOTHI IS -0l PACTOIKH,;
71 - KOJIMYECTBO PACTOMOK ISl KOTJIa B PACYETHOM MEPUOJIE.
[ToTepu TemynOTHl MpU PacTONKE BOAOTPEHHBIX KOTJIOB MPUHUMAIOTCA paBHbIMU 0,9

aKKyMYJIMPYIOLIEH MOBEepXHOCTH 0OMypoBku. B Tabm. 1 Ilpun. 2 mpuBeneHsl morepu
TEIUIOThl HEKOTOPBIMU TUIIAMH KOTJIOB IIPU PACTOIIKE.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 46
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3.1.4. Ilorepu TeEIIOTBI HA TEXHOJOTUYECKUE HYX Al XHMBOJOOYMCTKH IpHU
OTCYTCTBUM OXJAgUTeNs BblIapa (IpU HAJUYMM OXJIAJAWTENs BBIIapa B pacueTe
ucnonb3yercs neppas yactb popmydsl), I'/x (I'kax), onpenenstorcs no Gpopmyiie:

Oxe0 = Kx60Ks3Gx60Cs(t" - t")Zxs0 103 + 0,004Ga(lgwin - 1 ')Zd'10_3, (3.8)

rae Kxeo - YACTBHBIN pacXo] BOABI HAa cOOCTBeHHBIE HYKIbl XBO, T UCXOAHOH BOABI HA
1 T XMMHYECKU OUHUIIICHHON BOJIbI, MpUHUMaeTcs 1o tadu. 2 [Ipun. 3;

Kg3 - monpaBouHblid KO3 GUIIMEHT, IpUHUMAaEeMblii 1 pu Hanuuuu 06aka B3PbIXJICHUS
u 1,2 npu ero oTcyTCTBUN;

Gxeo - IPOU3BOIUTENBHOCTH XBO, 1/4;
Ceg - TerioeMkocTtb Bojibl, 4,187 kJIx/(kr-°C) [1 kkan/(kr-°C)];

t", t' - COOTBETCTBEHHO TEMIIepaTypa ChIpOM BOJBI IOCJIE BOJOMOJIOTPEBATENS M
HCXoaHOM Boakl, °C;

Zx60, Zd - TPOJOIDKUTENBHOCTh paboThl cooTBeTcTBeHHO XBO u nmeasparopa B
pacyeTHOM MEPUOJIE, U;

Gd - IPOU3BOJAUTCIIBHOCTE A€aspaTopa, T/‘-I;

lgpin, I' - SHTANBMHSI COOTBETCTBEHHO BhIMapa U3 Jea’paTopa U UCXOAHOMN BOIbI, KK/
KT (KKaJ/KT).

3.1.5. Tlorepm Temnotrel c mnpoayBouHoit Bomoi, [JIx (Tkam), 3aBuCIT OT
MEPUOANYHOCTH U MIPOAOHKUTEIHLHOCTH MPOAYBKH KOTJIa U OMPEIENSIOTCS 10 hopMyIie:

!
Q:'e‘a'.::'.:iI - %pradgﬁ;
T

(3.9)
Wi
Onpoo =KnpooQxom, (3.10)
B hopmyrnax (3.9) u (3.10):

Oki, Oxom - konndecTBo TerutoThl, ['J[x (['kai), BelpaboTaHHOE 32 IUTAHUPYEMBbIi TEpHOA
COOTBETCTBEHHO KOTJIOM U KOTEJIbHOH B LIEJIOM;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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n - KOJIM4Y€CTBO KOTJIOB;

Knpoo - x03(pOHUUMEHT NPOLYBKH, ONPENENAETCA B 3aBUCHMOCTH OT BEIUYMHEI
MPOIYBKHU:

Benuuuna nponysku P, % Koaddumment nponysxu Kipoo
HENpEpbIBHAS 0,01
5 0,0035
10 0,007
15 0,0105

CpenneB3BenieHHas: BeTUYMHA MPOAYBKH KOTJIOB IO KOTEJIbHOU, %, ompeaensieTcs 3a
IUTAaHUPYEMBbIH niepuos o popmysie:

P;eiaci =ZiQﬁ'E’f;Qﬁ=

(3.11)
rjae P - BenuunHa MPOIyBKH i-TO KOTJIA B INIAHUPYEMOM niepuoze, %o.

3.1.6. TloTepu TemioTsl 6akamMu pa3iIMYHOTO Ha3HAueHUs (IeKapOOHU3aTOphl, OaKu-
akkymyJsatops! u 1p.), I'Jx (I'kan), onpenensitorcs o popmyiie:

(g = 3.6° m_ﬁZ%iKlﬂizﬁi;
i=l (3.12)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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[Qm = 1U_ﬁZgEiK1EI;iEEi :
il (3.12a)

re ¢g6i - HOpMa TIUIOTHOCTH TEIUIOBOTO IMOTOKA 4Yepe3 IMOBEPXHOCTh Oaxa, Br/m®
(KKaH/Mz), npunuMaercsa no CHull 2.04.14-88 [15];

Fi - noBepxHOCTh Oaxa, M
Z6i - IPOIOJDKUTEIBHOCTh pabOoThl 6aKa B MJIAHUPYEMOM IEpUOJE, U;
7 - KOJIMYECTBO OAKOB;

K1 - mepecyeTHbIN TeMnepaTypHblid K03 pULueHT, onpeaensercs o COOTHOLUICHHUIO:

£, =5 (3.13)

rae fz, tj - COOTBETCTBCHHO TeEMIIepaTypa FOpSI‘-ICfI BOAbI B Oake u YCpECAHCHHAA
TEMIICpATypa BO3JJyXa B IOMCIUICHUU 3a HJ'IaHPIpyeMBIfI nepuon, °C.

[InoTHOCTH TEIUIOBOTO TMOTOKA Yepe3 H3O0MALUI0 0aKOB-aKKyMYJSTOPOB TIpHU
Temreparype Boabl B Oake 65 °C u TtemmepaType OKpyxaromiero Bosayxa 5 °C

npuBeaeHbl B Ta0. 3 [Ipu. 2.

3.1.7. KonnuecTBO TEIUIOTHI, PacXOAyeMoOe Ha XO3sIiCTBEHHO-ObITOBBIE HYXIbI I'Jx
(I'kan), onpenensiercs no ¢popmyie:

Ox = (agnKy + am)Capel(tz - 10)ZN107>, (3.14)

IJIe: ag - HOPMa pacxoja ropsdyei BOJbI Ha OJHY JYLIEBYIO CETKy, npuHumaercs 0,27
M3/CMeHy B COOTBETCTBUHU C [9];

N - KOJIMYCCTBO AYHICBBIX CCTOK;

Kq - KOS(I)(I)I/II_[I/IGHT HCIIOJIb30BAHUA AYUICBBIX, ONPCACIACTCA MPAKTUYCCKUM ITYTCM,
IIpU OTCYTCTBUHU JAHHBIX IPUHUMACTCA 1;

a - HopMa pacxojia Topsiueil BoAbI Ha 1 YenoBeka B CMEHY, IPU OTCYTCTBUM JIaHHBIX
npunumaercs 0,0141 M3/(qen./CMeHy) B COOTBETCTBUH C [9];

m - YUCJI0 pa60Ta101uI/1x YCJIOBCK B CMCHY,;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Ceg - TeruioeMkoctb Bojibl, 4,187 xJx/(kr-°C) [1 kkan/(kr-°C)];
pg - TNIOTHOCTH BOAbI, 1000 Kr/M3 ;

f2, tc - COOTBETCTBEHHO TEMIIEpaTypa ropsueii U UCXOJHOU (BOIOIPOBOIHON) BOIBI,
OC.
b

Z - IPOJOIKUTENIBHOCTD INIAHUPYEMOT0 NIEPU0JIa, CyT.;
N - KOJIMYECTBO CMEH.
3.1.8. KomuyectBo TemnoTsl, TpeOyemoe Ui HYX A Ma3yTHOro xo3ssiictsa, I'Jx

(I'kan), onpenensercs Kak cyMMa IOTepb TEIUIOTH Ul 000rpeBa Ma3yTa B pe3epByapax,
Ma3yTOINPOBOJAX, IPH CIUBE U IAPOBOM PACTIBUIMBAHUH:

Om=Q0cn+ Oxp+ On+ One+ Op, (3.15)
rae Qcy - TOTEPH TEIUIOTHI co ciuBoM Ma3zyTa, I'Jlx (['kam);
Oxp - IOTepH TEIIOTHI IpK Xpanenuu masyTa, ['Jhx (I'kan);
On - pacxof TerIoTkl Ha moxorpeB mazyta, I'Jlx (['kan);
One - moTepH TEIIoTH Ha 000rpeB Ma3yTorpoBoaos, I'Jx (['kan);
Op - moTepH TEIIOTHI IPH pacublinBanuu MasyTa, [')Jlx (I'kax).

3.1.9. VYnenpHOE KONMMYECTBO TEMJIOTHl Ha pPa3orpeB MasyTa IpH ciuBe, KJK/T
(KKan/T), ompeaensercs o COOTHOLIEHUIO:

gen = 1884,5(tk - tH)(1 + 10K, Zca/pm); (3.16)
[gcn = 450(tk - tH)(1 + 10K, Zea/pm)], (3.16a)

rne tH - HadalbHas TemIeparypa MaszyTa B uuctepHe, °C, MpH OTCYTCTBUHM JAHHBIX
npuHuMaercs paBHou oT 0 1o -2 °C s 10kHOro nosca, ot -7 1o -10 °C - 115 ceBepHOTO
nosca, ot -10 o -15 °C - mis Cubupu (uepe3 7 CyT. MOC/Ie HANOJIHEHUS TeMIleparypa
Ma3yTa B [IUCTEPHE paBHA TEMIIEpaType Hapy>KHOTO BO3yXa);

k - KOHEUYHas TeMIleparypa IHojorpeBa Masyra B nuctepHe, °C, mpuHUMaeTcs IO
Ta61. 4 [Ipui. 2 B 3aBUCUMOCTH OT MapKu Ma3yTa;

Ky - xoaddunuent oxnaxaeHus, npuHumaercs 1,55 mana 60-tonno#t, 1,71 - mns
50-TonHOM, 2,26 - 17151 25-TOHHON LUCTEPHBI;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Zcn - hakTHueckoe BpeMsl pa3orpeBa U CIUBa U3 UCTEPHBI, 4, IPUHUMAETCS 10 TabII.
S lpun. 2;

PM - INIOTHOCTb Ma3yTa, T/M3.

3.1.10. VYnenbHble MNOTEpPH TEIUIOTHI MNPH XpaHEHUM MaszyTa, KJ/DK/T (kkan/T),
oIpeAesstoTes 1o Gopmye:

qxp = 2520FK(tk IH)pr/(pMV) (317)
[9xp = 602FK(tk - tn)Zxp/(pmV)], (3.17a)

rae F - MOBCPXHOCTh OXJIAKACHUA PE3CpBYyapa, M2, NPUHUMAIOT 110 MAaCIIOPTHBIM HIJIA
(baKTI/I‘-ICCKI/IM JaHHBIM;

K - xosddunment terion Eeﬂaqn CTEHOK pe3epByapa, BT/(M2 °C) [KKaJ'I/M 4-°C],
npuaumaercs 6,98  Br/(M™-°C)  [6 KKaJ'I/(M2 q-°C)] g MeTauIMYeCcKUux
HEU30JIMPOBAHHBIX PE3EPBYapPOB, COOTBETCTBEHHO sl M30aupoBaHHbIX 3,49 (3) u 0,314
(0,27) nist moA3eMHBIX pe3epByapoB;

tn - TEMIIEpaTypa Hapy>KHOTO Bo3Ayxa, °C, MpUHUMAETCS KaK CPeIHss IS 3aJaHHOTO
nepuopa (s nmoazeMubix 5 °C);

Zxp - BpeMsl XpaHEHHUS, U,
V- eMKOCTB pe3epByapa, M

Pacxon mapa Ha mnomorpeB Ma3syTa B Mas3yTONOJOTPEBATENsAX WIM PACXOIHBIX
eMKOCTSIX IpuBeJieH B Tab:a. 6 [pu. 2.

IIpu orcyTrcTBMM JaHHBIX A pacueTa pacxo] napa fasieHueMm 1 - 1,2 Mlla un
temneparypoit 220 - 250°C Ha pa3orpeB, ciIMB U 3auuCTKy 10 ’kelne3HOIOpPOKHBIX
cucTteM eMKOocThio 50 T mpuHUMaeTcss paBHbIM 7,65 1/4 (85 - 120 kr/T); pacxon mapa Ha
CIIUBHBIE JIOTKU mm 10 M gBYyXII 3yTHOI/I SCTaKa,[[BI 0,1 1/4, Ha HpOMe)I(yTO‘{HBIe €MKOCTH
o6bemom 200 M - 0,6 1/4, 400 m” - 1,2 1/4, 600 M -1 ,8 1/4, 1000 M - 2 /.

3.1.11. Pacxox TerioTsl Ha 000TrpeB Ma3yToONpoBOAOB, BT (kkain/4), onpexaensercs 1o
dbopmye:

Qom = qlB, (3.18)

I7ie ¢ - TUIOTHOCTH TEIIOBOTO MOTOKAa OT Ma3yTOMPOBOJIa B OKPYKAKOIIYIO cpery, BT/m,
MPUHUMAIOT 110 HOPMaM IJIOTHOCTH TeruioBoro noroka (CHull 2.04.14-88%);

[ - nmuHA maponpoBoaa, 000TPEBAIOIIETO Ma3yTOMPOBO/, M;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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B - kodpOUIMEHT, YUYUTHIBAIOIIMNA TIOTEPH TEIUIOTHI OIMOpPaMU, apMaTypOM,
KOMIIeHCaTopamu, mpuHuMaerca 1,15 s OeckaHanpHOW mpoknmaaku, 1,2 - gns
MPOKJIAJKU Ha OTKPHITOM BO3AYyXE, B HEMNPOXOAHBIX KaHAJIax ISl CTaJIbHBIX
TpyOOmpoBo0B AuaMeTpoM 10 150 MM Ha MOABMXXHBIX omopax - 1,2, Ha MOABECHBIX
omnopax - 1,05.

KonnuectBo TemnoTel Ha oborpeB masytompoBoaa, ['Jlx (I'kam), ompenensercs mo
bopmye:

Om = 3,600mZm 10°; (3.19)
[Om = QomZm 107, (3.192)
rac: Zm - HpOIIOJ'DKI/ITeJ'IBHOCTB o6orpeBa, q.

3.1.12. Tlotepum TemnaoTel Ha mapoBoe pacnbulBaHue waszyta, [Jlx (I'kan)
OIpeAesstoTes 1o Gopmye:

Op = qnBm (In - Ine)107, (3.20)

IZie gn - YACIBHBIA pacxo]] Mapa Ha paclbUIMBaHUE, KI/KI Ma3yTa, IPUHUMAETCS PaBHBIM
0,3 1 HanopHbIX GopcyHoK, 0,02 - 0,03 - 1t mapoMexaHUYECKUX (POPCYHOK;

Bm - konudecTBO pacnpuisieMoro MasyTa, T;
In, Ine - PHTAIBINS COOTBETCTBEHHO Mapa U MUTATEIbHON BOMBI, KJ[K/KT (KKaJ/KT).

3.1.13. KomnuyectBo TemnoTel, TpeOyemoe Ha OOAYBKY IOBEPXHOCTEH Harpena
napoBbIx KoTiioB, I' [k (['kain), onpenensercs no ¢popmye:

Q.::'E.:i' - K.::'E.:i ' 1[:]_3%6.5? (f?z _f?z&)‘zi’

(3.21)
G#’
rae: =i - CpeaHss Mapornpou3BOIUTENLHOCTD i-r0 KOTIa, T/4;
Ko6o - xoapdunment oOmyBku, mnpuHumaemblii  paBHeiM 0,003  mpu
naponpousBoguTenabHocTy kotiaa 10 T/9 w Bemme u 0,002 - 0,003 - mnpu

apoNnpoU3BOAUTEIBLHOCTH MeHee 10 T/4;
Zji - IPOIOJDKUTEIBHOCTD PabOTHI KOTJIA, U;

In, Ine - PHTATBINS COOTBETCTBEHHO Mapa U MUTATEIbHON BOMBI, KJ[K/KT (KKaJ/KT);

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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n - KOJIM4€CTBO KOTJIOB.

3.1.14. KomuyectBo TemnoThl, TpeOyemoe Ha o0OMBIBKY KotTioB, ['Jlx (I'kan),
OIPEAEISIETCSL:

Qo6 = 3,6K06mQokZobm; (3.22)
[Q06 = KobmQokZobm], (3.22a)
rae Qok - TEIIONPON3BOAUTENHLHOCTh KoTia, MBT (I'kan/u);
Ko6m - xoapdunment oOMbiBku, npunuMaetcs 0,15 - 025;
Z06m - TPOAOHKUTEIHLHOCT, OOMBIBKY B TUTAHUPYEMOM TEpUOJIE, U.

3.1.15. Ilpoune u HEyYTEHHBIE TTOTEPU (OMIPOOOBAHHE MTPEIOXPAHUTEIBHBIX KIIAIIAHOB,
MOTEPU C yTEUKaMH U MapeHueM, OTEPU Yepe3 U30JISALUI0 TpyOoIpoBo1oB U mp.), I'JIx
(I'kan), npUHUMAIOTCS] paBHBIMU:

AJIA 0TI(pBITOI71 CHCTEMBI TEIUIOCHAOKECHUS

an = 0,02nglp; (323)

AJIA 3aKpLITOI>'I CHCTEMBI TEIIOCHAOKCHUS

Onp = 0,01 Qswip. (3.24)

3.1.16. Ilpm oOTCYTCTBMM JaHHBIX [UIsl ONPEAEICHUS PacXOJOB TEIUIOTHl Ha
COOCTBEHHBIC HYXIbl HCIHOIB3YIOTCS HOPMATHUBBI PAacxXojJa TEIJIOTHI MO JJIEMEHTaM
3arpart, npuBeAeHHbIe B Ta0n. 7 [Ipun. 2.

3.2. OITPEJEJIEHUE KOJIMYECTBA TEIIJIOTbI,
TEPAEMOMH B TEIIJIOBBIX CETAX

3.2.1. Konu4ecTBO TEIIOTHI, TEPAEMOE NMPU TPAHCIIOPTUPOBAHUM TEIJIOHOCHUTENS OT
TertoucTounruka no morpedutens, ['/[x (I'kam), ompenensieTcss Kak cymMma TMOTEPh C
MOBEPXHOCTHU TETJIOBOM M3OJISILIUK U C YTEUKAMU TETNIOHOCUTEIIS:

Omn = QOnu + Qou + Oy, (3.25)

riae Onu, Qou - TOTEPH TEIUIOTHI Y€pe3 M30JIHMPOBAHHYIO TTOBEPXHOCTh COOTBETCTBEHHO
nojaromiero u ooparHoro Tpyoomnposoaos, I'JIx (I'kan);

Qy - oTepH TEIUIOTHI ¢ yTeukamu Temtonocutens, I'Jbx (I'kan).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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3.2.2. Tlorepu TemnoThl Yepe3 H3OJUPOBAHHYIO IOBEPXHOCTh TPYOOIPOBOJIOB 3a
anupyemslit nepuoa, I'Ix (I'kan), onpeaenstoT no Gpopmyiam:

Q?d.'} + Q.;:l.u = 3:6I8 qufm + anzfaz 242 ! -.I.I:I_ﬁ,
=1 =1 (3.26)

QM + Q:w = '8 ig?@if:ﬂi + igﬂifﬂi 24‘?‘ ' 10_6 :
=l -l (3.262)

TIe ¢ni, qoi - HOPMBI TUIOTHOCTH TEIUIOBOTO TOTOKA Yepe3 MOBEPXHOCTh HW3OJIALIUU
TpyOompoBosioB, Bt/M [kkan/(u'm)] mpuHumaroTrcs mo Tabn. 8§ - 11 Ilpwm 2 B

3dBUCUMOCTH OT BUJA MMPOKIIAJIKH TCIUIOIPOBOJOB U TEMIICPATYPHI TCIINIOHOCHUTCIIA,

Ini, loi - TPOTSHKEHHOCTH i-X YYACTKOB TPYOOIPOBOJIOB COOTBETCTBEHHO MOJAIOIIETO U
o0paTHOTO TPyOONPOBOIOB, M;

Z - MMPOJOJIDKUTCIIbHOCTD pa6OTLI TEIIOBLIX CETEH B IIAHUPYCEMOM IICPpUOAC, CYT.;
n - KOJIMYCCTBO YU4AaCTKOB TEIIOBOH CCTH,

B - x03(pduIMEHT, YYUTHIBAIOINN TEMJIOBOM MOTOK Yepe3 H30JHMPOBAHHBIE OMOPHI
TpyO, (hiaHIIeBbIE COETMHEHHS U apMaTypy, puHUMaeTcs [15]:

Cnoco0 npokaaaku TpyoonpoBoaoB Kos¢puument

B

Ha oTkpeiTOM BO3/1yX€E, B HEMPOXOIHBIX KaHAIAX,
TOHHEJIAX U IIOMEIIEHUIX:
JUISL CTJIBHBIX TPYOOIIPOBOIOB HA MOABUKHBIX
OTI0pax, YCJIOBHBIM IMPOXOIOM, M
no 150 1,2

150 u 6onee 1,15

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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JUTSI CTATBHBIX TPYOOIPOBOIOB HA MOABECHBIX OMIOpax 1,05
beckananbHbIM 1,15
[Ipy 3HaUEHHUAX CpeAHMX TEMIIEpaTyp TPYHTAa U TEIUIOHOCUTENS 3a IUIAHUPYEMbIE

MEepUOJ, OTIUYHBIX OT CPEAHETOAOBBIX, MPUHATHIX MPU pacyeTe HOPM IUIOTHOCTH

TCILJIOBOI'0 TOTOKA, IMTPOU3BOAUTCS IICPECUCT I10 (bopMleaM:

JUIsl YyYaCTKOB JIBYXTPYOHOH NMPOKJIAJAKH MOJI3EMHBIX TPYOOIIPOBOJIOB

b7 +e7 - 217
R RPN

(3.27)

rie ¢; - CyMMapHas HOpMa IUIOTHOCTH TEIJIOBOTO TOTOKa Yepe3 H30JMPOBAHHBIC
MOBEPXHOCTH TOJAIOLIETO0 M oOpaTHOro TpyOompoBoaoB, Bt/M [kkan/(um)], mns
YCPEIHEHHBIX KOHKPETHBIX 3HAUEHUU TeMIlepaTyp TpyHTa W TEIUIOHOCUTENs 3a
TUTAHUPYEMBIH TIEPUO/T;

gui - CyMMapHas HOpMa IUJIOTHOCTH TEIUIOBOIO IOTOKAa Yepe3 H30JMPOBAHHBIC
MOBEPXHOCTH TMOJAAIOIIEr0 M oOpaTHOro TpyOompoBogoB, Br/Mm [(kkan/(um)], mns
CPEIHEroJIOBbIX 3HAYEHUH TEMIIEpaTyphl I'PyHTAa U TEIJIOHOCUTENs, HPUHATHIX IpH
pacuete HOpM, TpuHUMaeTcs 1o Tabum. 8, 9 Ipui. 2;

P, 1o°P - cpemnue TemmepaTyphl TEIIOHOCHTES 3a PACCMAaTPUBAEMbIil IEPHON B
MoJaroIIeM 1 06paTHOM TpyOonpoBogax TenaoBoil cety, °C;

l‘ncp'e, l‘ocp'z - CpCAHCTOHOBLIC TEMIICPATYpPhl TCIUIOHOCUTCIIA, TIPH KOTOPBIX
pacCUUTaHbl HOPMBI IINIOTHOCTH TCTIJIOBOT'O ITOTOKA, OC;

l‘gpcp - CpeiHsAs TeMIlepaTypa TpyHTa Ha TiIyOMHe 3al0KeHus TpyOompoBoja 3a
paccmarpuBaeMslil nepuof, °C, IpUHUMAETCS MO0 JaHHBIM MECTHOM METE€OCTAHLIUU; IS

HEKOTOPBIX MECTHOCTEH TeMIepaTypbl IpyHTa puUBeeHbI B Tad. 12 [Tpui. 2;

5 - TEMIICpAaTypa IrpyHTa, IMpU KOTOpOﬁ pacCuuTaHbl HOPMBI INIOTHOCTH TCILJIOBOT'O
MOTOKAa IJId MMOA3CMHBIX TCIJIOIIPOBOIAOB, OC;

IJIsL Y4aCTKOB HaJI3eMHOM IMPOKJIaIKA

JUTS TIO/IAOIIIETO TPYOOIIpoBOIa
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(3.28)

111 oOpaTHOro TpyOonpoBoaa

(3.29)
B opmynax (3.28) u (3.29):

quni, quoi - COOTBETCTBEHHO HOPMBI IUIOTHOCTH TEIUIOBOTO MOTOKa, BT/M [Kkkan/(u-m)],
npuHuMaroTes no Tabda. 10 Ipun. 2 nas mogaromiero u o6paTHOro TpyOONpPOBOIOB MpPHU
CPEIHETOMOBBIX 3HAUEHUSX TEMIIEpaTyp TEIJIOHOCUTENs W HapyKHOTO BO3IyXa,
MPUHSTHIX [IPH pacuere HOpM;

qni, qoi - COOTBETCTBEHHO HOPMBI TUIOTHOCTH TEIUIOBOTO MOTOKa, BT/M [kkamn/(u1-Mm)],
JUIsT KOHKPETHBIX 3HAYEHUH YCPEJHEHHBIX 3a IUIAaHUPYEMBIH TIEpHOJ] TEeMIIepaTyp
TEIUTIOHOCHUTENIS B TOAAIOIIEM U OOpaTHOM TPyOOINPOBOAAX M TEMIEPATYPhl HAPYKHOTO
Bo3ayxa. Jlns HOBBIX TEIUIOBBIX CeTeH, CHPOSKTHPOBAHHBIX M IOCTPOCHHBIX B
coorBercTBuM co CHull 2.04.14-88, HOpMBI IUIOTHOCTU TEIJIOBOTO IMOTOKA JOJIKHBI
npuHumatbes o aromy CHully;

6P - CpemHsIs TeMIlepaTypa Hapy»KHOTO BO3/IyXa 3a paccMaTpuBaemsblil iepuon, °C,
MPUHUMAETCS MO TaHHBIM MeCTHOM MeTeocTanuu uiu no CHull 23-01-99;

5 - TemmepaTypa Hapy>XKHOTO BO3/yXa, MPU KOTOPOH pPacCUYUTaHbl HOPMBI IJIOTHOCTH
TEIJIOBOTO MOTOKA ISt TpyOoIpoBoaoB, °C.

3.2.3. Pacxoxg TemyioTel Ha TMOTEPH C YTEUKOW TeIJIOHOcUTeNs, BT (kkan/u4),
OmpejenseTcss C Y4YeTOM IMOTepb TEeIUIOThl U3 TEIJIOBBIX CEeTed U  CUCTEM
TEIUIONOTPEOICHUSI.

£F 4
— ¥ I
£y D,ESGJ,CS 22 -7
(3.30)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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(3.30a)
rae Gy - pacxof BOJbI Ha MOAIUTKY, KI/4;
Ceg - TerutoeMkocTb BoJibl, KJx/(kr-°C) [kkan/( kr-°C)];

P, 1o°P, tcP - cooTBeTCTBEHHO CpeHME 33 IUTAHHPYEMBIH HEPHOJ TeMIIePaTyphl
BOJbl B TMOjarOUleM M OOpaTHOM TpyOoIpoBojax M XoyoaHOHW (ucxoxnoit), °C.
Temmeparypsl TermaoHOcUTeNsE (BOABI) NMPUHUMAIOTCSA JJS TEIUIONPOBOAOB TEILIOBOM
CeTH M MECTHBIX CHCTEM OTOIUICHHS B 3aBHCUMOCTH OT Tpaduka OTIyCKa TEIIOTHI
COOTBETCTBEHHO B TEIUIOBYIO CE€Th U CUCTEMY OTOIICHHS.

3.2.4. Pacxox BOAbl Ha IMOANUTKY TEIUIOBOM CETH B 3aKPBITOH CUCTEME
TEIUIOCHA0XKEHUSI C 3aBUCHUMBIM MPUCOCIUHEHHUEM CHCTEM OTOIUIEHUS K TEIUIOBBIM
ceTsM, KI/4, onpeaensercs no popmyse:

Gy = aVmcepme + aZ(Vucipmci), (3.31)

Il€ @ - HOPMAaTHMBHOE 3HAYEHUE YTEUYKM M3 TEIJIOBOM CETM MU MECTHBIX CHCTEM
OTOIUIEHUs], IPUHUMAETCS JIs Iepruoia dKcIutyaTanuu pasHbM 0,0025 M /(‘l'MZ);

Vmc, Vmei - 00bEMBbI COOTBETCTBEHHO TEIUIOBOM CEeTH U MNPUCOCAUHCHHBIX K
TCIIJIOBBIM CETAM MCCTHBIX CHCTEM OTOIIJICHUSA HOTpe6HTeHeﬁ, M3, OIPCACIIAOTCA B
COOTBCTCTBUHU C pa3aCiiOM Q;

Pmes Pmci - TUIOTHOCTh BOABI COOTBETCTBEHHO NPHU CPEIHEH TemiepaType BOJBI B
TEILIOBBIX CETAX U CHCTEMAaX OTOIUIEHHUS Icp = (tnP + to°P)2, xr/v.

KonndecTBo TemnoTsl, TepsieMoe C yTeUKOM M3 TpyOOIpPOBOJOB TEIUIOBBIX CeTed U
MECTHBIX CHUCTEM OTOIUIEHHS 3a IutaHupyemblit nepuon, I'Jx (I'kam), onpexnensiercs 1o

dbopmye:
Oy = 3,6Q0yZy" 10°5; (3.32)
[Oy = QoyZy 107, (3.32a)
r7ie Zy - IPO0IKUTENFHOCTD IIAHUPYEMOT0 NIEPHOA, Y.

3.2.5. Ilorepu TEwIOTHl H30JIMPOBAaHHBIMU TEIUIONPOBOAAMM M  apMaTrypoil
pacroyio)keHHbIMH B moMmereHusix korenbHbx u LTII, mpuHuMMaroTcs kak cymma
HOPMAaTUBHBIX IOTEPH TEIUIONPOBOJAMU M apMaTypoill B 3aBUCUMOCTH OT JIUaMETpa
TpyOOnpoBoJa, cpenHell TeMmIeparypbl TEIUIOHOCUTENS U MPOJOJKUTEIbHOCTU
TPAHCHOPTUPOBAHUS TEIJIOTHI B TEUCHHE TUIAHUPYEMOTO Ieproaa (To, KBapTai, MEcCsIl).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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[Torepu TemnoTHl TPYOOIIPOBOIAMH, PACIIONOKEHHBIMH B TOMELICHUAX OMPEEISIOTCS
no Qopmyne (3.26), HOpPMBI IUIOTHOCTH TEIJIOBOIO IOTOKa sl TPyOONpOBOAOB,
PAacIoyIOKEHHBIX B TOMEIICHUAX, IpUHUMaroTcs 1o tad. 11 [pun. 2.

[110THOCTH TEIJIOBOTO TMOTOKAa Yepe3 MOBEPXHOCTh HM30JIMPOBAHHON apMarypbl BT
(xxan/u), mpuHuMaeTcs mo Tabn. 13 [pwu. 2.

JI1st TOMEIIEHU CO CPENHEN TeMIIepaTypoi, OTIIMYHON OT IPUHATOU B pacyeTe HOPM
IUIOTHOCTH TemaoBoro moroka 25 °C, m cpeaHeld TeMIepaTypoll TEIJIOHOCUTENS
OTJIMYHOM OT MPHUHATOM I pacdyera HOPM, IPOU3BOAUTCS KOPPEKTHUPOBKAa HOPM
IJIOTHOCTH TEIIOBOTO IIOTOKA IO COOTHOLLIECHHUIO:

, _ Iﬁ" _z;
Gai qxaim_F

In T4 (3.33)

Il quai - HOPMBI IJIOTHOCTH TEIJIOBOTO MOTOKA JJIsl TPyOONpPOBOAOB € TeMIepaTypoit
teroHocurens 100 °C npu Temnepartype Bo3ayxa B nomemenuu 25 °C;

t 'm, t ’i - COOTBCTCTBCHHO YCPCAHCHHBIC TCMIICPATYPbI TCIUIOHOCUTCIISI U BO3AYyXa B
INOMCIICHHH 3a paCCManI/IBaeMHﬁ Iepuon, OC;

!m, ti - COOTBETCTBEHHO TEMIIEpaTypa TEIJIOHOCUTENS, IPUHATAs MPU pacueTe HOPM
100°C, n TemnepaTypa Bo3ayxa B IoMeIleHNH, npuHsaTas 25°C.

[110THOCTH TEMIOBOIrO MOTOKA YEpPE3 HEU30IUPOBAHHYIO U YACTUYHO M30JMPOBAHHYIO
apMaTypy omnpeneinsercs mno gopmyie:

Q:Jﬂ - g[qwgai :L

(3.34)

TI€ uai - HOPMBI TUIOTHOCTU TEIUIOBOTO MOTOKa, BT/M (KKai/4'M), MPUHUMAIOTCS T10
tabu. 13 Ipun. 2;

lqi - DKBUBAJIGHTHAs JUUIMHA i-TO SJIEMEHTa apMaTyphl, M, IPUHUMAETCs MO Tadn. 14
[puan. 2.

[ToTepu TemIOTH HEU3OIMPOBAHHBIMU (DIIAHIIEBHIMH COCIWHEHUSMHU B IMOMEIICHUU
npuBeAeHbI B Ta0m. 15 [Mpwum. 2.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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KonndecTBo TemaoThl, TepseMoe apMaTypoi 3a IUlaHUpyeMblid mepuox, kJx (kkan),
BBbIUHUCIIsIETCS 110 (popmyiie:

: £ —t¥
Qﬂ = 3’62 Qﬂﬂ!—zﬂi :
S I (3.35)
x £ =t
Q:F' - Z Qﬂﬂ!TEﬂi :
=L ETh (3.35a)

e 4, (P, to - COOTBETCTBEHHO CcpeHsAs TeMIIEpaTypa BHYTPEHHETO BO3/yXa, HAPYKHOTO
32 IUIAHUPYEMBIM MEpHoJ M pacyeTHas TeMIepaTypa HapyKHOTO BO3ayXa s
IIPOEKTUPOBaHUs oToreHus, °C;

Zai - TPOJOIDKUTENILHOCTh pabOTHI i-i apMaTyphl B pacCCMaTPUBAEMOM IIEPUOJIE, U;

1 - KOJIMYECTBO apMaTyphl.

3.2.6. llorepu TemiaOTBI € MOBEPXHOCTH TEIUIOBOM M30JSALIUU NAapONpPOBOIOB U
KOHJICHCATOIPOBOJIOB ONPEIEISIIOTCS AHAJIOIMYHO IOTEPSIM BOJSHBIMU TEMJIOBBIMU

CETSIMU B COOTBETCTBHM C HOPMAMHM IUIOTHOCTHU TEIJIOBOTIO MOTOKA JUIsl MAPOIIPOBOAOB U
KOHJIEHCATONPOBOIOB, MpuBeaeHHbIX B CHull 2.04.14-88*.

3.2.7. Tlotepu TEmJIOTHl TpPH 3aMEHE YydYacTKa TEIJIOBOW CeTH OecKaHAIbHOM
MPOKIAJAKU C TPAJAUIMOHHOW TEIUIOBOM H3OJISIIUEH TEIIONPOBOJOM C COBPEMEHHOM
TEIJIOU3OJISIITUOHHOW ~ KOHCTPYKLIMEM C  TNEHOMNOJUYPETAaHOBOM  TEIJIOM3OJISLINEH
OIIPEIENIAIOTCS CIEAYIOIIMM 00pa3oM.

[InOTHOCTH TEmJIOBOrO TMOTOKAa Uil OeckaHaldbHOM JBYXTpYOHOW MPOKIIAIKH
orpeensercs 1no Gpopmyiam:

JUTSI TIO/IAOIIET0 TPyOOIIpoBOaa
qn = (in - t2p)/Rn, (3.36)
Juis 00paTHOTrO TPyOONpoBOIa
qo = (lo - tgp)/Ro, (337)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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rne Rp, Ro - TOJHBIE TEPMHUUECKUE COTMPOTUBIICHUS COOTBETCTBEHHO JUISI MOJIAIOIIETO U
oOpaTHOTO TPYOOIIPOBOIOB.

Ry = Rnu3 + Rnep + Rnaon, (3.38)
Ro = R0u3 + Roep + Roaon, (3.39)
rae: R”g, RP , R()on - COOTBETCTBEHHO TEPMHUYECKOE COINPOTUBIICHUE TEIJIOBOM

M3OJSIIIAKA, TPYHTA M JOMOJHUTEIbHbIE TEPMHUYECKHUE COMPOTHUBICHUS B3aUMHOTO
BIUSHUS TeronpoBo 0B, (M-°C)/BT [(4-m-°C)/kkan].

B4 = ! In ﬁ
27"[}".'43 ':f:u (3.40)
rne Ayz - TEIUIOMPOBOAHOCTh OCHOBHOTO TEIUIOM3OJSAIMOHHOTO cjos, Bt/(m-°C)

[kxan/(a-m-°C)];

duz, dny - COOTBETCTBEHHO JIMaMeTp TpyOOmpoBOAa C U3OJALHMEH WM Hapy>KHBII
JIUaMeTp CTabHOTO TPYOOmpoBoIa 6€3 U30ISAIUH, M.

gr=_L ||
2nh, | d,

(3.41)
rae Azp - TemIonpoBogHocTh rpyHTa, Br/(M-°C) [kKkan/(4-m-°C)];
h - rmyOuHa 3a10XkeHus TpyOOmpoBO/Ia A0 €r0 OCH, M.
Rn%" = guRy; (3.42)
Ro%™ = g,Rq, (3.43)

rae R - (pakTop TEPMHYECKOIO CONPOTHUBICHHS B3aMMHOIO BIMSHHUS TEILIONPOBOAOB
(M-°C)/Brt [(um-°C)/kkan];

Pn, Qo - KOB(I)(I)I/II_II/ICHTBI, ONpCAC/IOIINUEC  JOIMMOJIHUTCIIBHOC  TEPMHUYCCKOC
COMMPOTUBJICHUEC COOTBCTCTBCHHO IAJIA MOJAIOIICTO U O6paTHOFO Tp}I6OHp0BOI[0B.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 60
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R -——m_j1+] 2]

oanhy, g (3.44)

rAC v - paCCTOSAHUEC MCIKAY OCAMU pr6onp0130z[a 10 TOPU3O0HTAJIH, M.

_ [':ﬁ.;:- _jg_y:'Rg - {fw _ﬁzp}R.;.].
I:{:'H - ?
[(f';u _f‘zp:lR.::- B Izg.::I _Ezp:IR'q-] (3.45)

o, = [(ﬁx _ﬁzp)R.::' - I:*\f.::I _fap)Rq;.]
YOl — R (g — IR, (3.46)

[Tpu mpoBeneHnn pacueToB KOIPPHUIMEHT TEIUIONPOBOAHOCTH TETLIOBOM U300 U3
neHononmuyperana mnpuaumaercs 0,03 Bt/(m-°C) [0,026 xxkan/(u'm-°C)] (maHHBIC
U3rOTOBUTENST TpyOompoBogoB, uzonupoBaHHbIX [IITY, 3aBoma «Mocdnoynaiiny).
3HaueHus Kod((OUIMEHTOB TEIUIONPOBOAHOCTH TPATUIIMOHHBIX TEIIOU30ISIIHOHHBIX
MaTepuasoB Jisi OeCKaHaIbHOU MPOKIAJAKHU OMPEACTSIOTCS C YIETOM YBIIAKHEHHS:

Kgp = 7\‘K, (347)

rae A - KO3(QQUIMEHT TEIIONPOBOJHOCTA CYXOTrO TEIUIOM3OJISIIIMOHHOTO MaTepuana,
B1/(M-°C) [kxan/(u-m-°C)], mpuaumMaercs o tadn. 16 [pun. 2;

K - xo3ddunument yBraxHeHUs, YUUTHIBAIOLINN yBEINYEHUE TEIUIONPOBOJHOCTH OT
yBIIQXKHEHUS, TpUHUMaeTcs 1o tabia. 17 Hpun. 2.

3.3. IPUMEPDBI PACYHETOB

IIpumep 1. Onpenenuts pacxo] TEIIOTH HA Pa30rPeB U CIUB Ma3yTa, OCTYIUBILIETO
B I. Camapy B siHBape B 60-TOHHOI1 LIUCTEpHE.

Mapka ma3zyta M 80. Bpems cienoBanust B mytu 72 4. Temneparypa ma3zyrta nepej
ciuBoM 50 °C, HauanbHas TemnepaTypa B uuctepHe -1,7 °C. KoadduunenTt oxnaxxaeHus

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 61
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1 60-ToHHOM ucTepHbl paseH 1,55. [InotHocTs Ma3yTa 990 Kr/MC. Bpewms pasorpesa u
cnuBa (tabmn. 3.5) 10 4.

1. Mo popmyne (3.16) onpenenum yneapbHOE KOJIMUYECTBO TEIUIOTHI, HEOOXOIMMOE Ha
pa3orpeB M CIMB Ma3yTa:

gen = 1884,5[50 - (-1,7)] x (1 + 10 x 1,55 x 10/990] = 112682,6 klx/t (26912,5 kKan/1).
2. OHpe,Z[CJ'II/IM KOJIMYCCTBO TCIIJIIOTHI, HCO6XO,[[I/IMOC Ha pa3orpes U CJIMB 60T MaszyTa:
Ocn = 112682,6 x 60 x 1070 = 6,76 Tk (1,61 T'kan).

IIpumep 2. Onpenenuth pacxoi TEIUIOTHl HA KOMIIEHCAIUIO TEIJIOBBIX MOTEPH MpU
XxpaHeHuu ma3zyta M 80 B M30JIMPOBAaHHOM pe3epByape.

Macca ma3syta B gesepByape 2 THIC. T, IOBEPXHOCTh pe3epByapa 927 M%. EMKoCTb
pesepByapa 2150 m”. Pacxon tommuBa 100 t/cyt. IlmotHOocTh Maszyta 990 KI/MC.
Koadduuuent remnonepeaaun cTeHok pesepByapa 3,49 BT/(MZ'OC). Temmeparypa ciuBa
Mmazyta 50 °C. CpenHss TeMIiepatypa Hapy»KHOTro BO3lyXa 3a Bpems xpaHeHus -13,8 °C.

1. OnpenensieMm BpeMsi XpaHEHHs B pe3epByape:
Znp =2000/(100 x 24) = 480 u.

2. OmpenensieM yIeNbHBIA PAacXoJl TEIUIOTHI HA KOMIICHCAIMIO MOTEPh MPH XPaHESHHU
Mma3zyTa 1o ¢opmyie (3.17):

gxp = 2520 x 927 x 3,49 x [50 - (-13,8)] x 480/(990 x 2150) = 117298,9 xx/T (28015
KKaJ/T).

3. OmpenenseM cpeqHIOD Maccy ma3yTa M, B pe3epByape 3a BpeMsl XpaHEHUS B
tederne 20 cyt. (480 4) mpu ord6ope 100 T exxecyToqHO:

MM:
1 a0
oo =M s
2043 =(2000 x 1 +1900 x 1+ 1800 %1+ 1700 x 1 +1600 x 1+ 1500 x 1 +

1400 x 1+ 1300 < 1+ 1200 x 1 + 1100 x 1+ 1000 x 1 4+900 x 1+ 800 x1+700 x 1+
600 x 1+ 500 x 14400 x1+300x1+200x 1+ 100 x 1)/20=1050 T.

4, Onpez[emleM KOJIMYCCTBO TCIJIOTBI I KOMIICHCALIMKU IIOTCPb IIPU XPAaHCHHH
MasyTa:

Oxp = 117298,9 x 1050 x 10 = 123,2 [/l (29,4 Tkan).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 62
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IIpumep 3. OnpenenuTs HOPMATHUBHBIE NOTEPU TEIUIOTHI 3@ OTONUTENBHBINA MEPUOLT
TEIUIOBOM CeThI0 00miell mpoTspkeHHOCThI0 11,6 KM, B TOM 4YHCHe: MPOKIaJKa B
MOJ3EMHBIX HETPOXOJHBIX KaHajaxX TpyOompoBojoB auamerpoMm 377 mm - 0,5 xkm; 273
MM - 1 xkm; 219 mm - 2 xm; 159 MM - 2,5 xkm; 108 MM - 3 km; 76 MM - 1,1 kMg
OeckaHanbHas MpoKJaaka TpybompoBojna auamerpoM 219 MM - 1 kM; Hajg3emHas
npokiaaka Tpyoonposoaa auametpom 377 Mm - 0,5 km.

Cpennsass TemmepaTypa TIpyHTa 3a oromnurTensHbldi nepuon 1,3 °C, cpensss
TEMIIEpaTypa Hapy’>KHOro BO3ayXa 3a oronurenbHbld nepuop -3 °C. Cpenneromonas
TeMIlepaTypa TEIUIOHOCUTENsI B MojawimeM TpybompoBoae 84, B obpatHom 48 °C.
IIponomxuTensHOCTh OTONUTENBHOrO nepuoaa 218 cyr. Temneparypa X0JI0ZHON BOABI
3a OTONUTENbHBIN niepuoa S °C.

1. OmnpenenseMm mnomnpaBouyHble KO3(PPUIMEHTHI K HOpPMaM IUIOTHOCTH TEIJIOBOTO
notoka no gopmynam (3.27), (3.28), (3.29):

JUTSl IOJI3€MHOU MPOKJIaAKU

o L B4+ 48-2x13

= 0,395,
S0+50-2x%5

JUTS HAJ3EMHOM MPOKIIATIKU

Ki\!ﬁ'ﬁi = 84 - (_3,[]) = 1,023, K;\gmﬁlg — 48 - [:_3,[:]:]

= 1,133
" 90-5 ? 0-5 0 T

2. OmpenensieM INIOTHOCTh TEIJIOBOTO MOTOKA € MOBEPXHOCTHU TEIJIOBOM M3O0JISAILIUH 110
BUJAM TMPOKJIAAKHM C Y4YeTOM JAHaMeTpa, NPOTSHKEHHOCTHM M MONPAaBOYHBIX
K03 duureHToB. HopMbl INIOTHOCTH TEIUIOBOI'O MOTOKA MpUHUMaeM Mo Tadn. 8 - 10
[Tpun. 2 pnsg TemmepaTypbl TEIUIOHOCHTENS B mojaromeM Tpyoompooge 90 °C, B
obparHoM -50 °C.

Ilo MMPOKJIAZIKE B IIOA3CMHBIX HCITPOXOAHLIX KaHaJlaX

2qili = 0,995 x 103(212,8 x0,5+174,5x1+151,2x2+124,4 x2,5+102,3 x3 + 86 x
1,1) = 1280,6 xBT.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 63
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[To GeckaHaabHON MPOKIAAKE
qili=0,995 x 117,4 x 1 x 10° = 116,8 kBr.
[To Hag3eMHOM POKIIAIKE
qili = 0,5 x 103(1,023 x 98,4 x + 1,133 x 68,6) = 89,2 xBT.

3. OmpegenseM cyMMapHbIE IIOTEPH TEIUIOTHI YEPE3 U30JIMPOBAHHYIO IOBEPXHOCTb
TEIUIONPOBOIOB 32 OTONUTENIbHBIN NIepuo o Gopmyne (3.26):

Omn = 3,6(1280,6 + 116,8 + 89,2)24 x 218 x 107> = 28000,4 I'[lx (6687,5 T'xan).

4. OnpenensieM 00beM BOJBI B IBYXTPYOHBIX TEIUIOBBIX CETSIX B COOTBETCTBHUHU C TaOJI.
3 Ipu. 5.

Ve=2(100,05 x 1 +51,04 x 1 +32,35x3 +317,66 x25+785%x3+3,74 x1,1)=639,9
M.

5. OmpenensieM MOTEpU TEIUIOTHI C YTEYKOH TEMJIOHOCUTENs U3 TPyOONpPOBOJOB
TeruIoBo# cetu o popmyre (3.32):

0Oy =0,0025 x 639,9 x 4,187 x 1000

[84 +48 5]
2 24 x 218 x 1070 = 2137,7 Tk (510,6 Tkan).

6. OnpenenseM cCyMMapHble HOPMATHUBHBIE TEIUIOBBIE MOTEPU TPYOONMpOBOIAMHU 3a
OTOMUTENbHBIN MEePHO/;:

Ome = 28000,4 +2137,7 = 30138,1 T[T (7198,1 T'kan).

4. OITIPEAEJEHHUE ITOTPEBHOI'O
KO/IMYECTBA TOIIVIMBA HA
BBIPAGOTKY TEIIVIOTbBI

4.1. IlonHas moTpeOHOCTH B YCJIOBHOM TOILUIMBE JiI KOTEIbHOW B IUIAHHUPYEMOM
MEepPUOJE OMpeNesIeTCs C yUeTOM MOTeph TOIUIMBA MPU TPAHCHOPTUPOBAHUU U XPAHEHHH,
TYy.T..

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 64
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Bnonn = on'B, 4.1)

rre: B - morpeOHOE KOJIMYECTBO TOIUIMBA HA BBIPAOOTKY TEIUIOTHI KOTEIbHOH B
IUTAHUPYEMOM NIEPUOJAE, KT Y.T.;

On - K03(pPULMEHT, YUUTHIBAIOLINI TOTEpU TOIJINBA, MPUHUMAETCs 1o Tabu. 1 u 2
[Tpunoxenns 3.

4.2. [loTpeOHOCTh B YCIOBHOM TOIUIUBE JUIsl BBIPAOOTKM TEIIOTHI KOTEJIBHOU, T Y.T.,
OIPENIENAETC YMHOXKEHUEM OOLIET0 KOIMYECTBA BHIPAOATBIBAEMOTO TEIIOTHl Ogwip,
orpenensemoro no ¢gopmyie (3.1) Ha yAeTbHYI0 HOPMY PacXxo/a yCIOBHOTO TOIIUBA JIS
BbIpaboTku 1 I'JIx (1 I'kan) TennoTs! win 1 T HOpMaIbHOTO Mapa:

B = Qevipb 1072, (4.2)
rne: b - ynenbHbI pacxo/] yCIOBHOIO TOIUMBA, Kr y.T./I' JIx (kr y.T./I'Kan).

4.3. YaenpHBI pacxoj yCIOBHOTO ToIumBa, Kr y.T./I'JIx (kr y.T./['kam), BeIYUCIseTcs
o gopmyre:

AV

(o2 @3)

&

_ 14286

b 100

(o2 (4.32)

Ep)‘?
rIe: (ﬂ'm - K03 (PHUIMEHT TOJIE3HOTO ACHCTBUSA KOTJIOarperara, COOTBETCTBYFOIIHI
HOMMHAJILHOM 3arpy3ke Kotjioarperara, %o.

KHI[ KoTJIoarperara OIpCACIACTCA Ha OCHOBAHHHM ITACIIOPTHBIX AOAHHBIX HWJIM Ha
OCHOBAHHHN PCKHUMHO-HAJIAAO0YHBIX HUCIIBITAaHHUI KOoTJioarperara, HaxoOJgIICrocsa B
TCXHUYCCKU HCIIPABHOM HW OTIAKCHHOM COCTOSHUM. HcneiTanus KOTJIOArperaTronB
MMpOBOOATCA 110 YTBep)KﬂeHHOﬁ MCTOJUKE CIICHUAIIN3UPOBAHHBIMHA OpraHU3allusAMU,
HOPMEI pacxoia TOILIWBA.

Ecam 3a koTimoarperaToM ycTaHOBJIEH SKOHOMaM3ep UIsl HarpeBa MHUTATEILHON BOIBI
WM TETUIOOOMEHHMK JUIsl TOJ0TpeBa AyTheBOoro Bo3mayxa, obmmuii KIIJ[ kormoarperara
MIPUHUMACTCS C YIETOM yTHIIM3aTOPa.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 65
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4.4. Y nenpHBIC HOPMBI PacXxo/la TOTUTUBA HA BBHIPAOOTKY TEIIOTHI 7Sl KOTJIOArPEraToB
Ha HOMHHAIILHOW Harpy3ke (MacmopTHRIE AaHHbBIE) MpuBeaeHbI B Ta0m. 3 [Ipunoxenus 3.
[Ipy OTKJIOHEHHMHM HArpy3Kd OT HOMHUHAJIBHON YJENbHBIE HOPMBI ONPEIECISAIOTCS B
COOTBETCTBMM C HOPMATHBHBIMU XapaKTEpUCTUKaMU KoTiioarperatoB. HopmaTuBHas
XapaKTEPUCTHKA OMNpPENEsieT M3MEHEHUE BEJIMYMHBI YAEJIBHOIO pacxoja TOIUIMBA, KI
y.1./I'Ix (kr y.T./['’kai), BO BceM AMana3oHe Harpy3o0K KoTjioarperara OT MUHUMaTbHON
710 MAKCUMAaJbHOMH [14].

; 142 56
b:f = f(Qm:I = F'Fi
Tw | (4.4)

Fpi
rae M - pakrtuueckuit KITJ] KOTeIbHOro arperara npH i-oif Harpyske.

[Tpu OTKJIOHEHUH YCIIOBHUI 3KCIUTyaTalluu JOJDKHBI OBITH OMpEAeIeHbl HOPMAaTUBHBIC
KO3 PHUIUEHTHI:

k03 uureHT K1, yUIUTHIBAIOLINI SKCIUTyaTallMOHHYIO Harpy3Ky KOTJIOarperara;

kodpduuuent K2, yuuThBarommii paboTy KoTioarperara ©0e3 XBOCTOBBIX
MOBEPXHOCTEH Harpena;

KOS(i)(I)I/II_[I/IeHT K3, y‘{I/ITBIBElIOU_II/Iﬁ HCIOJIb30BAHNUEC HCPACUCTHLIX BUJIOB TOILJIMBA.

Koadpduuuentsr K1, K2, K3 - onpenensiorcss Kak OTHOIIEHHE BEJIMYUH YAEIHHOTIO
pacxoga TomMBa npu  (AKTUYECKUX Harpy3kax KoTjoarperata B — YCIOBHSX
SKCIUTyaTallil K YJEJIBHOMY pacxoay TOIUIMBA TMpPH ONTHUMAIbHBIX YCIOBHAX
HKCIUTyaTalluy TP HOMUHAIBHOM Harpys3ke:

oo B2

el (4.5)

HpI/I pa60Te KoTJIoarperarta € YCTAHOBJICHHBIMU XBOCTOBBIMU ITOBCPXHOCTSIMHU Ha
PaCuYCTHOM TOIUIMBC U B HOMHUHAJIbHOM PCKHUME KOB(I)(I)I/II_[I/ICHTLI PaBHbI CAWUHUILIC.

JUisi HEKOTOPBIX THUIOB KOTJIOB 3HadeHus Ko3(dduumenra K| mpuseneHsl B Tadn. 4
[Tpunoxenns 3.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Koadduuuent K2 onpenensercst TOIbKO MPU OTCYTCTBUU YYTYHHBIX 9KOHOMa3epoB
B KOTJIaX MapoINpOU3BOAUTENBHOCTRIO 0 20 T/4 mpH mapaMmerpax, COOTBETCTBYIOIIMX
HOMUHAQJIBHOW Harpys3ke. 3HaueHust K2 B 3aBUCUMOCTH JJISl PAa3JIMYHBIX BHUJOB TOIUIMBA
IIPUBE/ICHBI HUXKE:!

Tomumso 3nauenue K2
I'a3 1,025 - 1,035
Masyt 1,03 - 1,037
Kamennsiit yrosup 1,07 - 1,08
Bypslit yrons 1,07 - 1,08

Menbiiee 3HadueHue kod(duimenta K2 NpuHUMAETCS I KOTJIOArperatoB THIIA
JKBP.IIBA, 6onsmmee - mis koo tumna [llyxosa, KPIII.BB/I.

Koadpduuument K3 11l CEKIIMOHHBIX CTaJbHBIX M YyTYHHBIX KOTioB Tura HP-18,
«MuHCK-1», «YHUBepcan», «Tyna-3» u np., a Takxke I MapoBbIX KOTJIOB Tuma E-1/9,
TONKU KOTOPBIX O0OpYIOBaHbl KOJIOCHHUKOBOW PEHIETKOW C PY4YHBIM OOCITYy)KMBaHHEM,
IIPU C)KUTAaHUU PAIOBBIX YIUIeH ¢ conepkaHueM Mmenouu (kiacc 0 + 6 mm) 6omee 60 %
npuHUMaercs paBHbIM 1,15 - mns anTpanura; 1,17 - misg kameHHbIX yriew; 1,2 - s
OypbIX yriei.

Jlisg ocranbHBIX KOTiIoarperatoB kodgduuueHT K3 ompenenseTcss Mo BeIUYUHE
IIOTEPH TEIUIOTHI TOITOK OT MEXaHUYECKOTO HEJ0KOTra B 3aBUCUMOCTH OT THUIIA TOITOYHOTO
YCTPONCTBA, 30JIBHOCTU ¥ (DPAKIIMOHHOIO COCTaBa TOILIUBA:

i,

Kg - 1 + q-’r K.H _"‘?4
we (4.6)
e

rae: q4, 4 - COOTBETCTBEHHO HOpMaTHBHAas (IPOEKTHAs) BEIMYMHA OTEPh TEIIOTHI OT
MEXaHMYECKOT0 HEeJI0K0ra U UucXoaHast, %;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 67
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Ky - mompaBka Ha cojiep:kanue Menoud (kiaace 0 + 6 mMMm). BennuuHa nompaBku
IIPUBE/ICHA HIDKE.

Copnepxanne menoun (kiaacc 0 +~ 6 MM) B TOIIUBE, %o K
55 1,0
60 1,03
70 1,1
80 1,22
90 1,4

4.5. YnenbHble HOPMBI pacxojia TOIUIMBA Ha BhIpaOOTKY 1 T HOpManbHOro mapa, Kr
y.T./T, IpU 3HTaIBNUU Hapa 2675,5 kJx/kr (639 kkan/kr) npu aTMoc(hEepHOM JTaBICHUS
OIpEeAESIETCs 10 COOTHOLIEHUIO:

b= bu(1+ Knpoo), (4.7)

rne: by - pacueTHas yjenbHas HOpPMa pacxo/ja TOIUIMBA Ha BBIPAOOTKY 1 T HOpMaIbHOTO
napa, Kr y.T./T, 3Ha4eHUs YJeIbHbIX HOPM MpuBeaeHbI B Ta01. 5 [Ipunoxenus 3;

Knpoo - k03pGUIMENT, yYUTHIBAIOIINI TOTEPU TEIIOTHI € MIPOAYBOYHOMH BOIOM.
[Tepecuer nmapa U3 KOTJIa B HOPMaJIbHbIHM BBIOIHATCS 1O GopMyJIe:

Gun = Gnp(In - Ine)/Iun, (4.8)

rne: Gun - Taponpon3BOIUTENILHOCTh KOTEIBHOM B HOPMaJIbHOM Tape, Kr/d;

Gnp - NapoNpPOU3BOAUTENLHOCTD KOTENBHOMH B pabo4eM mape, Kr/4;
In, Ine - COOTBETCTBEHHO SHTANIBIUS M1apa U MUTATEIbHON 30J1bl, KJK/KT (KKan/Kr);
Inn - PHTANBINA HOPMAJILHOTO Tapa, paBHast 2675,5 k/x/kr (639 kkan/kr).
4.6. IIpy HaIM4YMKM B KOTEJIbHOW HECKOJBKHUX KOTJIOB Pa3HbIX THUIIOB CPENHSAS HOpMa

pacxoja YCJIOBHOTO TOIUIMBA Ha BBIPAOOTKY TEIJIOTHI 3a IUIAHUPYEMBIH MEpPHUOA, KI
y.T./UJIx (xr y.T./I'Kai), onpenensieTcs Kak CpeIHeB3BEIICHHAs BeTUUrHa 110 Gpopmyiie:
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by ==l
EQ" , (4.9)
rze: bj - HopMa yJIesIbHOTO pacxojia TOIINBaA i i-ro kotia, Kr y.T./I' Jx (xr y.1./I'kan);
Qi - BbIpabOTKa TEIUIOTHI (I1apa) i-M KOTIIOM 3a IiaHupyemslit nepuon, I'Jlx (I'kan);

7 - KOJIUYECTBO KOTJIOB B KOTEILHOI.

4.7. VYnpenbHbI pacxoJ YCIOBHOIO TOIUIMBA HAa PAacTONKy KOTIa C YYETOM
TEXHOJIOTMYECKOT0 MPOLecca 3aBUCUT OT IUIONIA/IA TIOBEPXHOCTH HAarpeBa KoTJja, yucia u
JUTUTETHHOCTU OCTaHOBOK KoTia (Tabmn. 5 [Mpunoxenus 3).

4.8. Hepecqu YCJIIOBHOI'O TOIIJIMBA Bycjl B HATypaJIbHOC Buagm BBITIOIHSETCS B
COOTBCTCTBHHU C XapaKTepHCTHKOﬁ TOIIYTMBA U 3HAYCHUCM KaHOpHﬁHOF O OKBHBAJICHTA I10

dbopmye:
Buam = Byca/, (4.10)

rae: 3 - KalopuiHbIi K03 punmeHT, onpenenseMplil 10 COOTHOILIECHUIO:

3= QEIQ;M, 4.11)
¥

rze: ¥ }.® - HU3IIas TeryioTa CropaHus yCIOBHOTO TOIUMBA, paBHast 29309 kJx/kr (kkan/
KT);

F
¥ - HuU3Imasg TEII0OTa CropaHusd HaTygaJ'ILHOFO TOIlJIMBa (TBep,I[OFO, KHUIKOTO

razoo0pasHoro), KI[}K/KF(M3 ) [kkam/kr(m”)], ompenensercs cepTUUKATOM WU
71a00paTOPHBIM aHAJTU30M.

IL]'I?I HpI/I6J'II/I)KeHHBIX pacd€ToB MOXKXHO II0JB30BATLCA BCIMYMHAMHU KaJIOpI/IfIHBIX
OKBUBAJICHTOB, IIPUBCACHHLIMHA B TaoJI. z HpI/IJ'IO)I(eHI/Iﬂ 3.

4.9. VYcraHOBJIEHHBIE Ha TCIUIOOHECPICTUUCCKOM TMPCANPUATHHA HOPMbI pacxoaa
TOIUIMBA IIOJICKAT KOPPCKTHUPOBKC HA OCHOBAHHWH IIPOBCIACHUA aHeproc6eperanmHX
MepOHpI/IHTI/Iﬁ N OKCILTyaTallHOHHBIX HCITBITAHUH TOINIMBOUCIIOJIB3YOIIUX arperaTros.
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HcneiTaHus OOIKHBI MMPOBOAUTHCA TOJIBKO ITOCJIC IMPOBCACHUA 00BEKTOB B HCIIPABHOC
COCTOAHHUE U O(I)OpM.HeHI/ISI COOTBCTCTBYIOLICTO aKTA.

4.10. I[J'ISI KOHTPOJII 3KOHOMHWYHOCTHU pa6OTBI KOTCJIbHBIX W BO3MOXHOCTHU
COIOCTaBJICHUS IIIAHOBBIX IIOKa3aTeaeu OTYCTHBIMU, HOTpC6HOCTL B TOIIZIMBE H
YACIBbHBIC PACXOJbl TOIUJIMBA MOTYT OBITh MNPEACTAaBJICHBI B pPACUCTC HaA BBIpa60TKy
TCIJIOTHI, OTITYCKACMOT'O C KOJIJICKTOPOB KOTEJIbHOI.

[ToTpeOHOCTH, B YCIOBHOM TOIUIMBE Ha MPOU3BOJCTBO TEIUIOTHI, OTIYCKaeMOTO C
KOJIJIEKTOPOB KOTeNbHOMH, T y.T./' [k (T y.T./['kan), onpenensercs mo Gopmyre:

Bomn = Qomn'bomn'10_3, (4.12)

rac: Qomn - KOJIMYCCTBO OTIMYLICHHOI'0 TCIUIOTHI 3a paCCManI/IBaeMHﬁ nepuon, I[)K
[I'kan];

bomn - yIenpHas HOpMa pacxofa YCJIOBHOIO TOIUIMBA Ha BBIPAOOTKY TEIUIOTHI,
OTITyCKAaeMOro B TEIJIOBYIO ceTb, KT y.T./I' [k (kxr. y.T./I'kan).

4.11. YaenbHbIil pacxo] yciaoBHOro toruBa, Kr y.T./I'Jx (kr y.1./['kam), Ha oTmyck
TEIUIOTHI ONpeenseTcs mo Gpopmynam:

bomn = b/(l - KCH), (413)

rae: Ken - ko3 hUIIMEHT, yUYUTHIBAIOIIUNA PACXO TEIUIOTHI (TOIUIMBA) HA COOCTBEHHBIE
HY>XJIbl KOTEIbHOU, %, (cM. pazgen 3),

50041

o = e 100

Tax (4.14)

, 14286

oM Hemimo
i Pr ]

100
, (4.14a)
AR
rae: n@'.?ﬂ - cpenHui KOA((PUITMEHT TOJIE3HOTO NEUCTBHS HETTO C YYETOM pacxoja
TEIJIOTHI Ha COOCTBEHHBIC HY /Il KOTEIBHOM, %0, ONIPEACIISIETCS 0 COOTHOIICHHUIO:
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ReEmIO _ . _&
Do (’-G'f;ﬂ)q 1 100 wrs)

KoadduimenT, yunTeiBaronuii pacxo/l TOIUIMBA HA COOCTBEHHbIE HYXbI KOTEIbHOH,
%, oripenensieTcs:

Kﬂ! =@ibmi
ba ", (4.16)

rae: beuni - ynenbHBIA pacxoj TOIUIMBA Ha i-€ HYXKIbl KoTenbHOM, Kr y.T./I'JIx (kr
y.1./I'kan);

N - KOJMYECTBO PA3JIMYHBIX COOCTBEHHBIX HYXKJ KOTEIbHOW, TPEOYIOLIUX 3aTpatr
TOIUIMBA.

4.12. IIpumepbl pac4yeToB.

IIpumep 1. Onpenenuts NOTPEOHOCTh KOTEIHHOM B TOIUIMBE HA PAaCTONKY KOTJIA C
IJIOIIAJBI0 TOBEPXHOCTH HarpeBa 138 M. I'padkOoM pPEMOHTHBIX NPETYCMOTPEHBI
CIEAYIOIME OCTAHOBKU KOTJIOB: 0 48 4 - 2;m0 24 u-2;mo 124y - 5.

1. [To Tabn. 6 Ilpunoxxenust 3 HaxoauUM yJENbHBIA PACXOJ TOIJIUBA, KI' Y.T. HA OJIHY
pacTolKy KOTJIa B 3aBHCHUMOCTH OT HPOJOKUTEIHHOCTH OCTAHOBKM U BBIYUCIISIEM
MOTPEOHOCTh B TOIUIMBE Ha MPETyCMOTPEHHbIE Tpa)uKOM PEMOHTHBIX pabOT PacTONKU
KOTJIa:

Bpacm = 800 x 2 +400 x 2 +200 x 5= 3400 kr y.T.

IIpumep 2. Ompenenuth yIeNbHYI0 HOPMY pacxoja TOIUIMBa Ha BbIpaOOTKy 1 T
HOpMaJbHOIO Mapa JUisi KOoTeabHOM ¢ mAThio korTiamu JIKBP-4/13, pabGotatomem Ha
npupoanom rase, KI1J[ kotios 90,8 %.

1. HaxomuMm pacueTHyO YIelIbHYIO HOPMY pacxoja TOIUTMBAa Ha BBIPAOOTKY 1 T
HOPMaJIBHOTO Mapa 1o 1abm. S [Ipunoxxenus 3 METOI0M WHTEPIOJISALINHN:

bn =100,654 xr y.T./T.

2. Haxomum mo Tabn. 7 [lpunoxenus 1 KodQPUIMEHT, yUUTHIBAIOIIMA MOTEpU
TEIIOTHI C IPOyBOYHOM BOJOM, paBHbIM (,13.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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3. ITo dopmyne (4.5) onpezensieM ynelnbHYI0 HOPMY pacxo/a TOIUIMBA Ha BBIPAOOTKY
1 T HopManbHOrO Napa ¢ y4eTOM NOTEPH TEIIOTHI C IPOYBOYHONU BOAOM:

b=100,654 x (1+0,13) = 113,74 kr y.1./1.

IIpumep 3. Onpenenutb NOTPEOHOCTH B TOIUIMBE 10 JABYM OTONUTEIHHBIM
KOTEJIbHBIM.

Korenbnag Ne 1 umeer 5 xotnoB JIKBP-4/13, pabGoTaromux Ha TPHUPOIHOM rase,
TEIUIOTBOPHON  crmocoOHOCThIO  35589,5 FI[)K/HM3 (8500 KKaJI/HM3). [Tnomane
MIOBEPXHOCTU HarpeBa Kaxaoro korna 138 M. KIIJI xotmoarperata 88 %.
3angaHupoBaHbI ABE OCTAHOBKH KOTJIOB B I'0JT IPOJIOJKUTENBHOCTHIO 48 4 1 Ootee.

l'ogoBoit pacxon Temnotel coctaBisier: Ha ororuieHue 70342 T'Jlx (16800 I'kamn),
BeHTwsinuio 17585 I'Jlxkx (4200 T'kam), ropsuee BomocHaOxkenue 77041 T'Jlx (18400
I'kan), cooctBennble HYxabpl 3601 I'/Ix (860 'kaim), moTepu TEIUIOTHI B TEIJIOBOM ceTH
837 I'Tx (200 I'kamn).
1. OnpenensieM roJioBy10 BbIpaOOTKY TEILIOTHI:
Oswip = 70342 + 17585 + 77041 + 3601 + 837 = 169406 'k (40460 I'ka).
2. [Tpon3BouM mepecyeT TEIIOThI B 71 HOPMAJILHOTO Mapa 1o gopmyiie (4.6):

Gun = 169406 x 103/2675,5 =63317,5 m.

3. HaxoguMm yaenpHy:0 HOpPMY pacxojia YCJIOBHOIO TOIUIMBAa Ha BBIPAOOTKY 1 T
HOpMaJILHOTO Tapa 1o gopmyie (4.5), npuHUMasi:

bn =103,76 kr y.1./m napa (1abun. 4.2) u Knpoo = 0,13 (tabun. 3.7)
b=103,86 x (1 +0,13)=117,4 xr y.1./m napa.
4. BeryncrnseM pacxo]l TOIJIMBA Ha BEIPAOOTKY Mapa KoTeiabHou 1o popmyre (4.1):
Bn=63317,5% 117,4 x 107 =7433,5 1 y.T.

5. OmpenensieM TOTpeOHOCTH B TOIUIMBE AJIsl pacTONKU KOTiIoB. [1o Tadn. 4.3 Haxoaum
yAENbHBIA pacxo]l TOIUIMBA JJIA PACTONKH KOTJa MPU OCTaHOBKE KoTjia Ha 48 u - 800,
cBpime 48 4 - 1200 kr y.T.

Bp =(800 x 2+1200 x 2) x 103 =4 TY.T.
6. O61mas noTpeOHOCTH B YCIOBHOM TOIUTHBE JIJIsl KOTEeTbHOM Ne 1 cocTaBur:

B=Bn+Bp=7433,5+4=743751y.T.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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7. Onpenensiem KanopuiiHblil kodddunment no hopmyne (4.9):
2 =135589,5/29309 = 1,214.
8. OmpenensgeM NOTpeOHOCTH B MPUPOTHOM Taze KoTenabHoi Ne 1 o ¢opmyie (4.8):
Buam =7437,5 x 10°/1,214 = 6126,4 Thic. M° = 6,126 MiH. M.

KorenbHas Ne 2 umeer aa korna MI-2, paboratomux Ha yriae Mapku AM
TEIUIOTBOPHON cmocoOHOCThI0 269224 xJIx/kr (6430 xkan/kr) u obecredywBaet
OTOIUICHHE >KUIBIX 3AaHuid. [lnomans MOBEpXHOCTH HarpeBa OAHOTO Kotia 64,6 M.
3amnaHupoBaHa OJIHA OCTaHOBKA KOTJIAa B TOJ MPOJOJDKUTENBHOCThIO Oonee 48 u.
I'onoBast BeIpaboTKa TermnoTsl kotenbHou 12561 I'Ix (3000 I'kan).

1. Haxonum yJaenbHy0 HOpMY pacxojia YCIOBHOTO TOIJIMBA HA BBIPAOOTKY TEIUIOTHI
no ta6. 3 [punoxxenus 3 pasHoit 50,9 kr y.1./I'JIx (213 kr y.T./KKaN0).

2. Brruncisem HOTpe6HOCTL B TOIINIMBC Ha BBIpa60TKy PACUCTHOI'O KOJHUYCCTBA
TCIIJIOTBI:

Bm =12561 x 50,9 = 639355 kxry.T.

3. OnpenensieM MOoTpeOHOCTH B TOIUIMBE Ha PAcTONKY KOTJIOB 10 Tabi. 4.3 paBHoit 600
KT y.T.

4. OmnpenensieM 00Ty MOTPEOHOCTh B TOIUIHBE:
B=Bm+ Bp=639355+ 600 = 639955 kr y.T.
5. OnpenensieM KaJIOpUUHBIN SKBUBAICHT HATYPAJIBHOTO TOIUIHBA 1O dopMmyiie (4.9):
9 =126922,4/29309 = 0,919.
6. Beraucnsiem norpeOHOCTh KoTenbHOU Ne 2 B yriie Mmapku AM no gopmyre (4.8):
Buam = 6439955 x 10'3/0,919 =696,4 T.

IIpumep 4. Onpenenuts NOTPEOHOCTh B TOIUIMBE HA OTIYCK TEIUIOTHI B TEIJIOBYIO
CEThb KOTEJIbHOM C ABYMs KoTiiamu MI'-2.

[Inoujanp NOBEpPXHOCTH HAarpeBa Kakaoro kotia 64,6 M2, KIIJ 6pyrro 65 %. Kotus
pabortatot Ha yrie Mapku AM. ['omoBast BeipaboTka termnotel 12561 I'Jx (3000 I'kam).
Pacxon Termnotsl Ha cobcTBeHHBIE HY )bl 565 I'[Ix (135 T'kam).

1. OmpenenseM ko3((PHUIMEHT, yUYUTHIBAIOMIMA pPacXo]] TEIUIOTBI Ha COOCTBEHHBIE
HYKJIbI KOTETHHOM:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Ken =565/12561 = 0,045.

2. PaccuutsiBaeM cpennuii KIIJ[ HETTO KOTENBHON C y4eTOM pacxoja TEIUIOTHI Ha
COOCTBEHHBIE HYX/1bl KOTeNIbHOU 10 popmyrie (4.13):

NEWMo
Tax =65x(1-0,045) = 62,075 %.

3. Brruucmsem y,[[eJIBHLIﬁ pacxoa YCJIOBHOIo TOIUIMBA Ha BLIpa6OTKy TCIIJIOTHI,
OTIIYCKAacMOI'o B TCIUIOBYIO CCTh!:

bomn =

34,12

62,075 % 100 = 54,9 kr y.1./TIx (229,8 kr y.1./TKkan).
4. OnpenenHeM KOJINYC€CTBA TCIIOTBI, OTITYCKAaCMOI'O B TCIINIOBYIO CCTh:
Qomn = 12561 - 565 = 11996 I'/Ix (2865 I'kan).

5. HaXOI[I/IM HOTpe6HOCTB B YCIOBHOM TOIIUIMBE Ha IIPOU3BOACTBO TCIUIOTHI,
OTIIYCKAEMOr'o € KOJIJICKTOPOB KOTEJILHOM:

Bomn = 11996 x 54,9 = 658580 kr y.T. = 658,6 T y.T.
6. [IpousBoauM nepecyeT ycIOBHOTO TOIIIMBA B HATypalbHOE (cM. mpumep 3):

Bram = 658,6/0,919 = 716,6 1.

S. ONPEAEJEHUE KOJNYECTBA
QJIEKTPOOHEPI'MU, TPEBYEMOI'O
Hass BBIPABOTKH TEIIJIOTDI

5.1. Pacxonm »JEKTpOIHEPTHU HA MPOU3BOACTBEHHBIE HYXKIbl YCIOBHO MOKHO
pa3ienuTh Ha TEXHOJIOTHYECKHE, CBS3aHHBIC HEMOCPEJICTBEHHO C BBIPAOOTKOM U
TPAHCIIOPTUPOBAHUCM TCIUIOTBI OT KOTCJIBHBIX 10 HOTpe6I/IT€J'I$I, N BCIIOMOI'aTCJIBbHBIC
(Hampumep, MPOU3BOACTBEHHBIX MaCTEPCKUX, CKIIAJIOB TOIJIMBA U T.II.).
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Pacxonanl OJICKTPOOHCPIUH HAa BCIIOMOT'aTCIIbHBIC HY Kbl HC YUUTBIBAIOTCA B pacuCTax,
IOCKOJIBKY HC€ CBsA3aHbI HETIOCPCACTBCHHO C IIpOoHcCCaMu BBIpa60TKI/I )51 HOTpCGJ’IeHI/Iﬂ
TCIIJIOTBHI.

5.2. Pacxoapl Ha TEXHOJOTMYECKHE HYXIbl BKIIOYAalOT B ceOd pacxoibl
AJIEKTPO’HEPTUU Ha TATOJYTHEBbIE YCTPOHCTBA (BEHTHJISATOPHI, JBIMOCOCHI); HACOCHI
MUTaTEeNbHbIC, LUPKYJIALMOHHBIE, XUMBOJOOYMCTKH, Ma3yTHbIE, BAaKyyMHBIE;, NPHBOJ
MEXaHU3MOB Il TPAHCIOPTHPOBAHUS TOIUIMBA B KOTEIbHBIX, TOIUIMBOIOATOTOBKH
TOIJIMBOIIO/IAUH, IIJIAKO30JI0yAaleHus (ApoOMIIKY, yrie3adpachlBaTenau, TPAaHCIOPTEPHI,
CKperiepHble Je0eIKH U TIp.)

5.3. CymMmapHOE KOJIMYECTBO 3JIEKTPOSHEPrHMM 3a IUIaHUpPYeMbId nepuoj, kBT,
orpenensercs 1no Gpopmyie:

9 =9mex. + 9mp. ¥ uac t 3cu, (5.1

IAC omex., dmp., dHac, Icu - KOJIUICCTBO 3JICKTPOSHCPIHH, Tpe6yeMoe COOTBCTCTBCHHO
AJI TCXHOJIOTHYCCKOT'O O6OPYI[OB8.HI/I$I, UMCIOIICTO QJICKTPOIIPUBO/, Ha
TPAHCIIOPTUPOBAHUC TCILNIOHOCHUTECIIA OT HMCTOYHHKA 10 HOTpe6I/ITeJISI, Ha IMCPCKAUKY
TCINIOHOCHUTCJII B HACOCHBIX CTAHIHUAX IPU NOJYUYCHUHU TCIUIOTBI CO CTOPOHBI, Ha
COOCTBEHHBIE HYXbI KOTEJIbHOM (OCBeH_[eHI/IC, BCHTHUJIINHUIO, TIIOTCPU B CCTAX, Ha
MNOABCMHO-TPAHCIIOPTHLIC, BCIIOMOT'aTCIIbHBIC MCXAaHHU3MbI U Hp)

5.4. Konn4ecTBO 3JEKTPOIHEPIMM Ha TMPHUBOJ TEXHOJIOIMYECKOro 00OpyoBaHU,
kBT-4, onpenensercs no Gpopmyue:

imzi‘ﬁui
3 — i=l
' 1 (5.2)

rae Nj - HOMUHaJIbHAsg MOIIMHOCTh I-TO JABHUIaTClIsAd, KBT, MNPUHHUMACTCA U3 MACIIOPTHBIX
JaHHBIX,

Zi - TI0JIE3HOE BpeMsi paboThI i-ro 000py10BaHuUs, U;
Kui - K09pUIMEHT UCTIONB30BAHMUSI MOIIHOCTH JJIEKTPOOOOPYI0BAHMS;
i - KI1J1 i-ro snektpooGopyaoBaHus;

n - KOJIM4€CTBO 3HeKTp0060py,Z[OBaHI/I}I.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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5.5. KoapduuueHT ucrnonp30BaHus MOIIHOCTH 3JIEKTPOOOOPYOBAHUS OIPENENIAeTCs
IIPAKTUYECKUM IIyTEM KaK OTHOIIEHHWE AKTUBHOM MOIIHOCTH OTAEJIBHOTO NPUEMHHUKA
(uu TPYMNIBI MX) K HOMUHAIBHOMY (ITACIIOPTHOMY) 3HAUYEHUIO:

Ky :Ncp.a/NH, (5.3)
rac Ncp.a, NH - COOTBCTCTBCHHO CPCAHAA aKTHBHAA U HOMUHAJIbHAA MOIITHOCTD, kBT.

JUnist rpynmbl IPUEMHHUKOB, MMEIOLINX pa3IM4YHbIC PEKUMBI pabOThI, ONpeNesseTcs
CpeAHEB3BEIIECHHbIN KO (UIIMEHT HCIIOIb30BaHMsI aKTUBHOW MOILITHOCTH 10 (hopMmyJe:

iquEi
K’ iml

u

H

S W.Z
E v (5.4)

rae Ny - cpelHEeB3BEIICHHAass HOMUHAJIbHAsI MOIIHOCTH TPYMIBI 3JIEKTPOOOOPYAOBAHHUS,
KkBrT;

Zy - nepuoa BpEMEHH, K KOTOPOMY OTHECCHBI HOMUHAJIBHBIC BEJIMYNHBI MOIIIHOCTH, Y;

Zi - ToJe3Hoe BpeMs pabOoThl KaXIOro 3JEMEHTa 3JIEKTPOOOOpYIOBaHUS 3a
IUTAHUPYEMBIH IEPUO, Y.

5.6. KomuyectBo 31eKTpo3HEpru, TpedyemMoe Ha  TOIUIMBOIPUTOTOBJIICHHUE,
TOIUIMBONOJAYY 30JIOLUIAKOYAAJIeHue, KBT'U, Npu OTCYTCTBMM HAaHHBIX AJI pacdera
OLIeHUBaeTcs Mo Gpopmyie:

Im = Oyo.mQomnZm, (5.5)

rae Oyo.m - YACHABHBIM PAacxoi OSJEKTPOSHEPIMHM Ha  TOIUIMBOIIPUTIOTOBJICHHME,
TOIUIMBOMOIaYy M 3ojoluutakoyaaneHue, kBt-u/MBt (xkBt-u/I'kan), mpuHHMaercs ™o
tabu. 1 [pun. 4;

Qomn - MakcUMalbHasi MOITHOCTh KOTENBHOM MO OTIycKy TeraoTel, MBT (I'kan);
Zm - TPOJAOKUTEIBHOCTH pabOTHI 000PYI0BaHMS B INITAHUPYEMOM TIEPHOIE, U.

5.7. MOIIHOCTb 3JCKTPOJBUTATEINS JJISl IPUBOJA BEHTUISTOPOB M JBIMOCOCOB, KBT,
omnpezaessiercs mo popmyie:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 76
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Vi
Wy =,
T
7 (5.6)
rac V— HpOI/ISBOIII/ITeJIBHOCTB BeHTI/IHHTopa (I[BIMOCOC&), M3/C;
H - IIOJIHOC AaBJICHHUEC, CO31aBacMoO€C BGHTI/IJ'ISITOI)OM (I[BIMOCOCOM), MM BOJ. CT.,

n - KITJ1 ycTaHOBKH, IPUHUMAETCS 0 MACIIOPTHBIM JTaHHBIM.

5.8. YenbHasi NpoU3BOJUTEIBHOCTh TATOAYTHEBBIX YCTAHOBOK, M /T Tk (M3/FKaJ1),
orpeaenseTcs mo GopMyam:

JJIsL BEHTUWIATOPA

273 +¢,, 1013

Vy = BV a,— =,
213 g (5.7)
IUIA IBIMOCOCA
+
y, = Brﬂﬂ}w 273 .ifm,
273 (5.8)

2
rie '1’-"; - TEOpeTHUUYECKUN 00bEeM BO3/1yXa, HEOOXOIUMBIN ISl OJTHOTO cropaHus | o (1
KT') TOIUIHBA, HMO /M (HM3/KF), npuHUMaeTcs o tadin. 2 [pu. 4;

Vo - TeopeTrueckuii 00beM MPOAYKTOB CTOPaHHUs, M (HM3 /KT), IPUHUMAETCS 110
tabu. 2 [pun. 4;

ar, ayx - X0>(QQUIUEHTHl M30BITKA BO3JyXa COOTBETCTBEHHO B TOIKE M YXOIALIUX
razax, mpuHUMaroTcs 1o tadun. 3 [pun. 4;

fxe - TEMIIEpATypa XOJIOAHOI0 Bo3ayxa, npuHumaercs 20 °C;

fyx - TeMIepaTypa yxosamux rasos, °C;

B - pacxop TomnuBa, Kr, onpezensercs mo gopmye (4.1);
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PHSMEI.LIE'HI‘IE' peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 77
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hé6ap - 6apomeTpudeckoe nasienue, klla.

5.9. Ilpu OTCYTCTBUU NAHHBIX I pacdyeTa KOJUYECTBO SJICKTPOIHEPTHH Ha MPUBOI
AJIEKTPOBHUTATEICH TATOYTHEBBIX MAINH, KBT 4, MPUOJINKEHHO MOKHO ONPEICIUTh T10
bopmynam:

Tl BEHTUJISITOpPA

28 = VB30.B107; (5.9)

IUUIA IBIMOCOCA

3= Vroyo.rio?, (5.10)
rae 3y0.B, Oyo.I' - YIEIbHBIE PACXOMAbl DIEKTPOIHEPTUM COOTBETCTBEHHO Ha IOJAdy
BO3/yXa JYyThbCBHIMH BEHTWIATOPAMH W Ha YJAJICHUE YXOJISIIMX Ta30B JHIMOCOCAMH,

kBt-u/1000 M , IpUHUMArOTCs 1o Tab:. 4 [pu. 4.

5.10. MouHoCTh AJMEKTpOABHTraTeNs sl MPUBOAA Hacoca, KBT, ompenensercs Mo
dbopmye:

y-_ 9
10236009, (5.11)
rae G - pacxoj TEeIUIOHOCHUTENS, KI/4;
H - Hanop co3gaBaemplil HACOCOM, M;
Nu - KI1/] HacocHON yCTaHOBKH.

5.11. MOIIHOCTh 3JIEKTPOJBUTATENIS Ui MPUBOJA KoMIIpeccopa, KBT, ompenensercs
o gopmyre:

W, = GRTh %mk,

1 (5.12)
rac Gk - IPOU3BOAUTCIIBHOCTh KOMIIPECCOPA, KT, / C,
ﬂpﬂHbllll.l'l&HHaH W IKONoOrM4ecLan ﬁmnacﬁncm, PBSII'IEI.LIEHHE pEH.HEMbI

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 78
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R - ynenbHas ra3oBas noctosiHHasi, paBHas 287 JLx/(xr-°K);

T - temnepartypa, °K;

P1, P2 - COOTBETCTBEHHO HayaJlbHOE 1 KOHEYHOE AaBieHMs raza, Mlla;
Nk - KILJ] xomnpeccopHO#l yCTaHOBKH.

5.12. MowmHoCTh 31€KTpoABUrarTene, KBT, 11 npuBoja MEXaHU3MOB TPAHCIIOPTEPOB
orpeensercs 1no Gopmyiam:

TOPU30OHTAJIIBHOTO JICHTOYHOT'O TPAHCIIOPTEpa 0e3 MMPOMEIKKYTOYHBIX C6paCBIBaTCHeﬁ

= Cr
r 1
1367, (5.13)
rne G7 - IpoU3BOJAUTENBHOCTD TPAHCIIOPTEPA, T/4;
[T - paboyast JyIMHA TpaHCIIOpTepa, M;

Nn - KII /I nepenauun, npuHumaetcs paBHo# it peMenHoi 0,85 - 0,9, knmHopeMeHHOH
0,97 - 0,98, 3y6uaroii 0,98, mpu oMoty My Tsl (HermocpeacTseHHo) 1,0;

Cer6KOBBIX TPAHCIIOPTCPOB U IITHCKOB

_HRIE, +8)

! 367, (5.14)

rae R - K0dpPUIMEHT, YUYUTHIBAIOIIMN YBEIMUYEHHUE CONPOTUBICHUS TPU IYCKE,
npunumaercd 1,2 - 1,5;

Kx - x0opdUImeHT conpoTuBICHU MaTepuania, mpuHuMaetcs ans yrias 4,2 - 1,6, ans
30116l - 4,0;

Ip - nMuHA epeMeNIeHus Tpy3a, M;

S - BeICOTA noabeMa rpysa, M;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 79
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KOBIIIOBOI'O 3JI€BATOpPa
Nop = G3]ZS/367T]]/[, (5.15)
rae Gog - IIPOU3BOAUTEIILHOCTE KOBIHOBOI'O 3JI€EBATOPA, T/4.

5.13. KonudecTBo 3IIeKTPOIHEPTUU, HEOOXOIUMOE NIl OCBEIeHUs KOTeIbHOU, KBT 4,
OmpeAeNseTcs IO YHCIy W  MOIIHOCTH  yCTAaHOBJCHHBIX  CBETHWJIBHUKOB U
MPOJOKUTEILHOCTH TOPEHUS AIEKTPUIECKUX JIaMII 1o popMmyIie:

9 YN T
dce E ol (5.16)

rae Nocegi - MOITHOCTD i-T'O YCTAaHOBJICHHOI'O CBCTUJILHUKA, KBT;

ZMi - 9MCII0 YacOB HCIIOJIb30BAHUS OCBETUTEIBHOIO MAKCUMYMa, 4, IPU OTCYTCTBUH
JAHHBIX MPUHUMAETCs [UId HENpPepbhIBHOW paboThl MpU HAJIMYUM E€CTECTBEHHOTO
ocseleHus paBHbIM 4800 4, IpU OTCYTCTBUU €CTECTBEHHOr0 ocBenieHus 7700 u;

1 - KOJIMYECTBO CBETUIILHUKOB.
5.14. TloTepH 371€KTPOIHEPTUHU B CETAX NMPUHUMAIOTCS 110 Tabdi. 5 [pu. 4.

5.15. Ilpu oTcyTCTBUM JaHHBIX [UIsl pacueTa KOJWYECTBO JIEKTPOIHEPIUU Ha MPOUYUE
HYXKAbl (pELMPKYJSALUS BOJABl B KOHTYpe, IOJANUTKA TEMJIOBOM CETH, OCBEIIEHUE
KOTEJIbHON, OTEPU B pacCHpeleTUTEIbHON CeTH M CHIOBBIX TpaHchopmaTopax, pabora
ycrpoiicte KUIT n A u np.), kBT, MOXeT OBbITh ONpeesieHO YKPYIHEHHBIM pacueToM I10

dbopmye:

3np =
b
¥ QomnZu, (5.17)
rac
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 80
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ny
M - ynenpHas moTpebnseMas MOIIHOCTh oOopynoBanus, KBT/MBt (kBt-u/T'kan),
pacxoa AIEKTPOIHEPTHH KOTOPHIM YYHTHIBAETCS B COCTaBE pacxoja Ha BBIPAOOTKY

TeIUIOTHI, TPUHUMAETCs 1o Tadu. 6 [pu. 4;
Qomn - pacueTHBIN pacxo]l OTIyCKaeMOro KoaudecTsa TerioTsl, MBT (I'kan/u);
ZM - IPOJOJKATEILHOCTh UCIIOJIb30BaHUSI MAKCUMYyMa TEIUIOBOM Harpy3KkH, 4.

5.16. KosnndecTBO 351eKTpo3HEpruu Ha oTmycK TernoTsl oT LTI, kBT-u, MoxeT ObITh
OIpEJIEJIEHO YKPYIHEHHBIM PacyeToM Mo (opmyJe:

3umn =
M

WEQungumn, (518)

rre

E,J-\f'

iTT - ynenwublid pacxon sekrposueprun B LTI, kBr/MBT (kBt-u/I'kan);
Oymn - Temnosas momuocTs LTI, MBT (I'kan/4);

Zymn - TIPOJOJKUTENBHOCTh HCIOJB30BAHUS DJIEKTPHYECKOH Harpys3ku 3a

IIJJTAHUPYEMBIN IEPUO, Y.

VYaeneHbI pacxop siekTposHepruu npuHumart 2,32 (2,7) kBT/MBT (kBt-u/I'kain)
st LTI, obGecmeunBaromiero ropsiuee BOJOCHAOKEHHE U OTOIUICHWE 3AaHUN TI0
3aBUCHUMOM U He3aBucumoi cxemam; 0,76 (0,88) - mst LTI, o6ecnieunBaromiero ropsiee
BOJIOCHAOXKE€HUE U OTOIUIEHHE 3J1aHuil Mo aneBartopHoil cxeme; 1,56 (1,81) mmsa LTII
(GoiinmepHOM, HACOCHOI), O0O0ECIEUMBAIOIIETO OTOIUICHHE II0 3aBUCHUMOM CXeMme ¢
HAaCOCAaMH CMEIICHUS ¥ Topsdee BOJIOCHAOKEHHE 110 HE3aBHCUMOW CXeMe C
UPKYJISIIMOHHBIMA HACOCAMH.

5.17. KomuuectBo »smekTposHepruu, Ttpedyemoe s ocemenus [[TII, xkBtu,
ompenenseTcs mo Gopmye:

Doce =
3 i
el Zoce, (5.19)
MpOMBILLNEHHAA W 3KONOrM4eckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 8]
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rac

o 2,

#¢g - YIGIBHBIN pacxXo1 dJEKTPOIHEPTUuH Ha ocBenieHue, mpuaumaercs 0,009 kBt/m
2,
F - mnomans LITII, Mm~;

Zoce - TPOIOHKUTEIBHOCTh HUCIHOJB30BAHUS OCBETUTENBHOW HArpy3kd 3a
TUTAHUPYEMBIH TIEpUO/I, Y.

5.18. KomnuectBo 3mekTposHepruu, mnotpediasiemoe npudopamu KUIT u A, xBtu,
oTpeensieTcs:

iml (5.20)
rae Nppi - MOIHOCTE i-TO npubopa, B cperHeM MoxeT ObITh ipuHsTa 0,065 kBT;

anl - HPOAOJIKHTCIIBHOCTD ,HCI‘;ICTBI/ISI an60pa B TCUYCHHC pacCMaTpuBacMoro
nepuoaa,

1 - KOJIMYECTBO MPUOOPOB.

5.19. IlpenenbHbie 3HAYEHUS YACTBHBIX PACXOIOB SJICKTPOIHEPTHH HAa BBIPAOOTKY
TEIJIOTHI KOTeIbHBIMHU, KBT/MBT (kBT-u/I'kair), npuBeaeHs! B Tadn. 7 - 9 [pun. 4.

5.20. lns OpUEeHTUPOBOYHBIX PACUETOB KOJIWYECTBO AJIEKTPOIHEPTUU, MOTPedIIsieMoe
ANEKTPOOOOPYI0BAaHUEM KOTEIbHOU, KBT 4, MOXHO onpeaenuTs no ¢hopmyie:

bl
I=2N piEiF
iml (5.21)
rae Npi - pacueTHas OJIEKTPUYECKas Harpyska i-ro OSJIEeKTPONpUEMHMKa, KB,
onpenensemas mo ¢popmye (5.22);
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 82
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Zi - TPOJOJDKUTEIBHOCTh HCIIOJIL30BAHMS 3JICKTPOOOOPYAOBaHHUS B IIAHUPYEMOM
nepuoe, u;

n - KOJIMYECTBO 3HCKTp0060py,Z[OBaHI/IH.
Npi = Nychc, (5.22)
rac Nycm - YCTaHOBJICHHA (HaCHOpTHaﬂ) MOIITHOCTB 3JICKTPOIIPUCMHUKA, KBT,

Kc - koapduuueHT crpoca, ONpeAenseTcs ONBITHBIM IIyTeM, OpPHUEHTUPOBOYHBIC
3HAYEHUs JJIS pa3IMyHOro o0opyaoBaHus npuseaeHsl B Taba. 10 [pu. 4.

5.21. IlpumepsI pacyeToB.

IIpumep 1. OnpenenuTs MOIIHOCTH AJIEKTPOABUTATENS IS IpuBoJa AbiMococa JIH-9
Ha KoTje, paboraromeM Ha Ky3HEIIKOM KaMEHHOM yriieé ¢ MaKCHMAaJIbHBIM PacxoJoM
toruBa 287 kr/4a. I[lomHoe maBiieHue, co3maBaeMoe IbIMOcOocoM, 8,4 MM Boj. cT., KIT
ycraHoBku 0,69. TemnoBas MomHocTh KoTia 2,5 MBT (2,15 I'kan/u). Temmeparypa
yxoasauux razos 180 °C.

1. OnpenensieM TeopeTudeckuii 00beM MPOAYKTOB cropanus no Ttabm. 5.2 Ipun. 4
paBHBIM 6,58 HM /KT K03 punmeHT n30bITKa BO3AyXa B YXOASIIUX ra3ax 1,6.

2. OnpenensieM NpoOU3BOAUTEIBLHOCTh IILIMOC%% l:ll_Ol%ﬁpMYHe (5.8):
VI=1,1x287x6,58x 1,6 x 273  =55151uv.

3. OnpenensieM MOLTHOCTH JIEKTPOJABUTaTels o dpopmyse (5.6):

o o790,9x784 1 T16Br.
3600 =102 0,69

IIpumep 2. Onpenenuts NOTPeOIIEMYIO MOIIHOCTh U KOJTHUYECTBO SJEKTPOIHEPTHH 32
OTONUTENBHBIN nepuoi s ceteBoro Hacoca 3K45-30. IIpom3BoauTenbHOCTh Hacoca
49,1 t/4, namop 30,5 ™M, KIIJ| nHacocHoii ycrtanoBku 0,7. IIpomgomKUTETHHOCTH
OTONUTENBHOTO nepuoja 4920 u.

Pacuer npousBoaum no popmyse (5.11).

1. Onpez[eﬂﬂeM PaCUYCTHYIO SJICKTPUYICCKYIO MOIIHOCTD:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 83
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3
W= 49,1%30 510

=5 83kBr
2600102 %07 ,
2. OmnpenensieM KOJIUYECTBO MEKTPOIHEPTHH 32 OTOMUTEIBHBINA IEPUO 110 hopMyTiaM
(5.21) u (5.22) ¢ yuetom Tabm. 5.10:

9 =15,83 x 4920 x 0,8 =22946,88 xBtu.

IIpumep 3. Omnpenenuts rofoByt0 HOTPEOHOCTh B AJIEKTPOIHEPTUU OTOMUTENILHO-
MIPOM3BOJICTBEHHOI KOTeNnbHOU ¢ ueThipbMs KoTiaamu JE 4-14I'M. KotenbHast paGotaet
Ha HY>X/bl OTOIJICHUS, TOPSAYETO BOJAOCHA0KEHUS U TEXHOJIOTHYECKUE HYKIBL.

B korenbHOl ycTraHoBneHbl: 4 asiMococa JJH-9 ¢ anexTponBurarensiMu MOIIHOCTBIO 5,7
kBT, paboTaromue B OTONUTENbHBINA NEPUO/, B HEOTOMUTEIBHBINA MEPUOJ - 2 JBIMOCOCA;
4 nyteeBbix BeHTHATOpa BJIH-8 ¢ anexkTpoaBurarensMu MOIIHOCTBIO 5,7 KBT, pexxum
paboThl B TeUEHHUE TO/AA, KAaK y JBIMOCOCOB: BEHTHJISATOP OTHEICHHs JeKapOOHU3AINU C
anektponasurarenem 1,5 kBt; cereBoil Hacoc IIHC 60-930 c¢ snektponsurartenem
MomHocThio 30 kBT; Hacoc 0ioka TPUTOTOBIIGHUS  HMCXOMHOW  BOABI  C
ANIEKTPOABHUTATENIeM MOIIHOCThIO 7 KBT; Hacoc aexapOoHH3UpoBaHHOW Bojibl DKM-6 ¢
AJEKTPOJIBUTAaTEIEM  MOIIHOCTHIO 17 kBt; Hacoc  NPOMBIBOYHOM  BOJBI
BOJIOPOJI-KaTHOHUTOBBIX (punbTpoB 2K-20/18 ¢ anexkrpoxsurarenem 1,5 kBt; Hacoc
IepeKadyky Kpenkoro pacrsopa conu XB-13-JI1-52 ¢ anekrponsurareneM MOIIHOCTBIO 3
kBT; mepekaunBaromuii Hacoc 2KM-20/30 ¢ snexkTpoaBUraTenieM MOUIHOCTHIO 3 KBT;
Hacoc ropsiuero BogocHaOxkenus: [IHC 38-44 ¢ snekTpoaBurareneM MOIIHOCTBIO 7 KBT,
noanuTouHbli  Hacoc 2KM-20/30 ¢ onekTpoaBurareieM MOIIHOCThIO 4  KBT;
nutarenbHblii Hacoc I[HCI 38-176 ¢ snekrpoasurareneM MomHocTeio 30 kBT
kommpeccop CO7A c snektpoasuratenem MomHocTbio 4 kBT, KorenbHas ocBemiaercs
12 cBeTMABHUKAMHU ¢ MOIIHOCTHRIO JaMil 0,1 kBT KakabIi.

JUTUTenbHOCTh OoTonMTENbHOTO mepuona 4920 u. Yucnao yacoB paboOThl HACOCOB:

ceteBoro - 4920, rops4ero BOAOCHAOXKEHHUsS, TMOAMUTOYHOTO, MUTATEIHHOTO
nexapOOHN3UPOBAHHOM BOJABI, UCXOMHOW BOAbI - 8400, mepekayku COJSTHOTO PacTBOPA,
OPOMBIBKM M B3pbIXJieHHA  QuibTpoB - 600, mnepekauuBatomero - 2600.

[IpogomkuTensHOCTh  pabOThl  BEHTWIATOpAa OTAeNneHus aekapoonuzanuu 8400,
komrpeccopa - 1800 4. [IpoaomKUTEeNnbHOCTh NEUCTBUS OCBETUTENbHOU Harpy3ku 4800
4.

1. Pacuer Bemem mo Qopmynam (5.21), (5.22), pe3ynbTaTbl pacyeTOB CBOAMM B
Tabnuiy.

Tabauua

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 84
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

MoniHocTh Pacuernas Pacxo;
Koaddurment [IponomKUTENBHOCTD
O6opynoBaHue 3JIEKTPOJIBUTATENS, o4 Ko |MOLIHOCTD AGOTLL 1 AIEKTPOIHE
KBt CIpOca R INKe, kBt p ’ KBT-4
Jpmmococ JIH9 5,7%x2 0,95 10,83 8400 90972,
3480 37688,
Bentunsrop B/AH-8 5,7 %2 0,95 10,83 8400 90972,
3480 37688,
Bentmmsitop 114-70 Ne 3 1,5 0,7 1,05 8400 8820,(
Hacoc:
CETEeBOM 30,0 0,8 24,0 4920 11808(
HUCXOJHOM BOJIbI 7,0 0,8 5,6 8400 47040
JleKapOOHU3UPOBAHHOM 17,0 0,8 13,6 8400 114241
BOJIBI
MPOMBIBOYHOM BOJIbI 1,5 0,7 1,05 600 630
MEPEKAYKU  COJITHOTO 3,0 0,8 2,4 600 1440
pacTBopa
MepEeKaYnBAOLLIAN 3,0 0,8 2.4 2600 6240
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 85
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MoniHocTh Pacuernas Pacxo;
Koadduunent ITponomKUTENLHOCTD

O6opynoBaHue OMEKTPOABHTATENs, |~ " - [MOLIHOCTD AGOTLL AIIEKTPOIHE

KBt POCARE I NKe, kBT p ’ KBT-4

rops4ero 7,0 0,8 5,6 8400 47040
BOJIOCHA0KEHMS

IMOAITUTOYHEIN 4,0 0,8 3,2 8400 26880

MMUTATEIIbHBIN 30 0,8 24,0 8400 20160

Kommpeccop 4,0 0,7 2,8 1800 5040

HUTOI'O 834370

2. OnpenensieM KOJIMYECTBO JIEKTPOIHEPTUH Ha OCBemIeHue 1mo hopmyre (5.16):
Doce = 0,1 x 12 x 4800 = 5760 kBT-u.

3. Onpenensiem oO0Iee KOJIUYECTBO SJIEKTPOIHEPTHH, MOTPEOIIeMOe KOTECIBHOU 3a
TO:

D =834370,8 + 5760 = 840130,8 kBT-u.

6. ONTPEAEJEHUE KOJIMYECTBA
BO/IbI U1 BBIPABOTKHU TEIIJVIOTDBI

6.1. KonmnuectBO BOABI Ha KOMMYHQJIbHBIX TEIUIOOHEPTETHUYECKUX MPEANPUATHSIX,
TpedyeMoe A BBIPAOOTKU TEIUIOTHI, CIAraeTcs M3 pacxoJ0B Ha pa30BOE€ HAIOJHEHUE
CUCTEM OTOIUICHHUS, BEHTWISALMH, TPyOONpPOBOAOB TEIJIOBBIX CETEH, pacxoJoB Ha
MOJMUTKY CUCTEMBI TEIJIOCHA0XKEHN S, COOCTBEHHBIE HY Kbl KOTEJIbHOI:

V=Vai+ Vnoon+ Veu +

Pasmewerue peknami

4 e pokymenTax: 86
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]
2 Vo
il ,

rae V4 - o0beM BOIbI Ha 3all0JHEHNE TEIJIOBOH CETH, M3;

(6.1)

Vnoon - 00beM BOJIbI Ha IOJMUTKY CHCTEMBI TETIJIOCHA0XKEHNUS, M ;

Ven - 06beM BO/IBI Ha COOCTBEHHBIE HYXKIBI, M3;

Vomi - 00BeM BOJIbI HA 3aII0JIHEHUE CUCTEMBI OTOILICHUS I-TO HOTpC6I/ITeJ'ISI, M3;

1 - KOJIMYECTBO MOTpeOUTENEH.

6.2. O0beMm BOAbI Ha HAIIOJHCHHUEC CHCTEM OTOIIJICHUS, M3, MPUCOCANHCHHBIX
HOTpC6HTCJ’ICfI OIPCACIIACTC 11O IMOKAa3aHUAM HpI/I60p0B yucTa, a Ipu UX OTCYTCTBUH I10

bopmye:

v =SV,
il

(6.2)

TJie V - YISNbHBII 00beM BOJIBI, M>/MBT [M3/(FKan/q)], ONpENENseTCs B 3aBUCUMOCTH OT
XapaKTePUCTHKHU CUCTEMBI U pacueTHoro rpaduka temmneparyp mo tabdmn. 1 [lpum. 5;

Qoi - MakcUMalbHBIA TEIUIOBOM TOTOK Ha OTOIUICHHE i-ro moTpebutens, MBT
(F'xan/u);

n - KOJIM4YECTBO CUCTEM OTOILJICHUA.

O0beM BOJABI B OTACJIbHBIX 3JICMCHTAX CUCTCMbI OTOIJICHHUSA ITPUBCJICH B TalJ1. z HpI/IJ'I
3.

6.3. O6beM BOJBI HA HANOJIHEHHE MECTHBIX CHCTEM TOpSYEro BOJOCHAOKEHUS NpHU
OTKPBITOW CHCTEME TEeIUIOCHAO)KEHUsI ompeiensercs u3 pacuera 5,2 M /MBT [6
M /(I'kan/d)] cpegHeuacoBOil pacueTHON MOIIIHOCTH TOPSYEro BOJIOCHAOKEHHSL.

6.4. Ilpu OTCYTCTBMM JaHHBIX O THUIIE HArpeBaTENIbHBIX NPUOOPOB IOMYCKAETCS
NPUHUMATh OPUEHTHPOBOYHO YAEIbHBIH 00BbEM BOJbI Ha HANOJHEHUE MECTHBIX CHCTEM
OTOIJICHUs 3JaHUN 1O BceMy oObeMy B pasmepe 25,9 M /MBT [30 M3/(FKaJ1/q)]
CYMMapHOT'0 pac4eTHOT0 YaCOBOT'O pacxo/ia TEIUIOTHI Ha OTOIJICHUE U BEHTUJIALIUIO.

6.5. OObeM BOABI [UIA HAMOJHEHHUS TPYOOIPOBOIOB TEIJIOBBIX CETEHl, M
BBIUUCIISICTCS B 3aBUCUMOCTH OT X IUIOLIA/IN CEYCHUS U MPOTSHKEHHOCTHU 10 popMmyie:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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E;},;'e:w.u = zv.:z‘z"jI di
iml , (6.3)

TJIe Vdi - YAENbHBIH 00beM BOJBI B TPYOOMPOBOJIE i-T0 AHAMETpa MPOTHKEHHOCTHIO 1 M,
M /M, mpuHUMaeTcs o tabin. 3 [pun. 5;

ldi - IPOTSAKCHHOCTDb YUaCTKa TEIIOBOM CETH i-I'0 AnaMeTpa, KM,
N - KOJIMYCCTBO YHAaCTKOB CCTH.

Uucno HamodHEHW ompeaenseTcss rpadukoM pabOT MO PEMOHTY M HUCHBITAHUSM
TEIUIOBBIX CETEM.

6.6. O0muii yaenbHbI 00BbeM BOJBI HA 3alOJHEHHUE MECTHBIX CUCTEM M Hapy>KHBIX
TEIUIOBBIX CETEH OPUEHTHPOBOYHO MAOIYCKAaeTcsl NpUHMMaTh B pasmepe 34,5 - 43,1
M>/MBT [40 - 50 M3/(FKaJI/q)] pacxojia OTHYIIEHHON TEIIOTHI.

6.7. KomnuecTBo MOAIUTOYHON BOJABI A/ BOCIOJIHEHUS NOTCPL TCIIJIOHOCUTCIIA B
CUCTEMAX TCHHOHOTpC6JICHI/I$I u pr6OHpOBOI[aX TEIIOBOM CCTH JOJIDKHO
COOTBCTCTBOBATL BCIIMYMHAM YTCUYCK IJIA 3aKpBITOI7I CHUCTCMBI TGHHOCH36)KCHI/I$I, JJIA
OTKpLITOﬁ CHUCTEMBI TEIJIOCHAOKEHHUS JOIMOJIHUTCIIBHO U KOJNYCCTBY BOIHI, OTO6paHHOﬁ
I HY KA TopsSs4ero BO,Z[OCH3.6)KCHI/IH.

[Ipu skcmmyatanud ¢ y4eTOM BO3MOXKHBIX KOJIEOaHMI YTEUKHM B TEYEHHE Toja B
3aBUCHMOCTH OT PEKHUMHBIX YCJIOBHM PabOThI CUCTEMBI TETUIOCHAOKEHUS HOpMa YTEUKH
BOABI AJI 3aKphITOW cucTembl npuHumaercs paBHoi 0,0025/4 or obObemMa BOABI B
TpyOOMPOBOIaX TEIUIOBBIX CETEH U HEMOCPEACTBEHHO MPHUCOSAMHIEMBIX K HUIM MECTHBIX
CHCTEM OTOIJICHUS U BEHTWISIIMU 30aHui [17].

Pacxonx Boapl Ha MOAINUTKY, M3/LI, COCTaBHT:

AJIA 3aKpBITOI7I CHCTEMBI TEIUIOCHAOKECHUS

0 _
0 = 000250, 6.4)
rone V - 00BeM BOAbI B pr6onp0130z[ax TEIUIOBLIX CETel u HEMMOCPCACTBCHHO
NMPUCOCAUHCHHBIX MECCTHBIX CUCTCM OTOIIJICHUSA U BCHTUISALIUH, M3;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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AJIA OTI(pBITOﬁ CHCTEMBI TEIUIOCHAOKECHUS

G = 000257 +G,, 63

rne Gpm - CpeIHEYacoBOM pacxoJ BOJBI Ha Tropsdyee BOJOCHAOKECHHE, M3/‘l,
orpezensercs no hopmye:
L
ka - Z(gu.wimi "lITi:l
iml (6.6)

A
rac gum'- HOpMa pacxola FOpH‘-Ieﬁ BOObI JJIA HOTpCGI/ITeJ'Iﬂ B CYTKH, M3/CYTKI/I,

onpeaensiercs mo Tabdmn. 21 [pun. 1;

A
mj - KOJIM4€CTBO HOTpe6I/ITeJ'ICI71 C HOpMOﬁ pacxonaa FOpﬂ‘-ICfI BOJbI gum';

T; - IPOAOJIKUTCIIBHOCTD JIEHCTBHS CUCTEMBI ropsa4ero BOI[OCHa6)KeHI/I}I B CYTKH, 4;
7N - KOJIMYCCTBO PA3JIMIHBIX HOTpe6HTeHeﬁ.

6.8. KonmuecTBo BOfBI, MOTPEOHOE I BO3MEIICHHS YTEUKH, M3, onpenensieTcs no
bopmye:

Vnoon = GnoonZnoon, (6.7)

rae: Znoon - TPOIOIDKUTEILHOCTh ILIAHUPYEMOIO MEPUOAA TOANMTKM C PacXOJOM
Gnoon, 4.

6.9. Jlnd niaHoOBBIX PACcYETOB KOJIMYECTBA BOJbI, HEOOXOAMMOTO MAJisi BBIPAOOTKH
TEIUIOTHl KOTEJIbHBIMH, PAaOOTAIOIMMHU TOJBKO Ha OTOIUIEHHE M BEHTHJISALUIO, MOXHO
I10JIB30BAaThCs YKPYITHEHHBIMU HOpPMAaTHBaMHU Pacxoja BOJbl Ha Pa30BOE HAIOJHEHUE U
MOJANUTKY CUCTEM OTOIUIEHHMS M Hapy>KHBIX TEIJIOBBIX cered B pasmepe 0,1 - 0,12
M3/FI[>K (0,4-0,5 M3/FKaJ1).

6.10. Pacxon Boabl Ha MPOAYBKY OIpEENIIeTCs] KaueCTBOM BOJIbl, MOJaBacMoOil B
KOTEJ, U B KaXJOM ClIydyae JOJDKEH PacCUUTHIBATHCS B COOTBETCTBUU C KOHKPETHBIMHU
ycinoBusMu. B ofmeMm cioydae pacxoa BOJbI HAa MPOIYBKY, KI/4, ONpENeNsercs IO
bopmynam:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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(1 = Gl + Gk,
S L ¢ (6.8)
— A + Gy (K.:z‘ B K.t).
¥ Ko —K; - Ey (6.9)
_ AL
K-k, (6.10)
_ G.EKE + GJK.:E _.Jx"'{fx .
VK K rb(K K 6.11)

- (-Jxep' + :ﬂ-mc)[gxs - S?é)
¥ S ™ S (6.12)

B ¢popmynax (6.9) - (6.12):
G - pacxo]l BO3BpaIlaeMoro KOHAeHcaTa, KI/4;
G4 - pacxo] 100aBIIeMO XMMUYECKH OUUIIIEHHOW BOJIbI, KI/4;

ﬂn - Haponpou3BOAUTCIBHOCTbL KOTIIA, KF/‘-I, NPpUHHUMACTCA U3 TEXHHUYISCKOMN
XapaKTCPUCTHUKHU UJIH 1O I/ICHBITE[HI/I}IM);

Kk, Kq, Kn - xapakrtepuctuka (IIEJOYHOCTh MM CyXOW OCTAaTOK) COOTBETCTBEHHO
KOHJIeHCAaTa, 100aBIIeMO BOIBI U Mapa, T-9KB/KT WU T/KT;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Kg - XapaKTepuCTHKa YCTAaHOBICHHOW KOHIICHTPAIIMH B KOTJIOBOU BOJIE, I-OKB/KI WU
/KT,

b - KOIUYECTBO OTCCIIAPUPOBAHHOTO IIapa B JOJISIX OT pacXxoda HpOﬂYBaCMOﬁ BOJbI;

Hnep, Hnac - TPOU3BOJUTENHEHOCTh KOTJIA COOTBETCTBEHHO II0 IEPETPETOMY H
HACBIIIEHHOMY Tapy, KI/4;

Sng, SKG, Sn - COJICCOACPIKAHUC WM MEIOYHOCTb COOTBCTCTBCHHO MUTaTEIbHON
BOJbI, KOTJIOBOH BOJHI, I1apa, MF-BKB/J'I, ONpeaACIICTCA XUMUYCCKUM aHAJIU30M.

Benuuunbl Kkb, Kn, b - YCTAaHABJIMBAKOTCA TCIJIOTCXHUYCCKUMU HCHBITAHUAMHA
KOoTJIoarperara.

6.11. IIpm oTcyTCTBMM MAaHHBIX JAJsl pacueTa pacxoJl BOJbl Ha TMPOIYBKY, KI/d,
OIpEeIeNIAETCS] OPUEHTHPOBOYHO 110 (popMyIIe:

- 36,0107
S Ay & (6.13)
_ K010
¥ I?«B - f:ue ,

(6.13a)

rae Knp - K0o(QQUIUEHT, yIUTHIBAIOIMA PACcXo/] TEIIa Ha NPOAYBKY, IPUHUMAETCS 10
tabun. 7 [pun. 2;

Qok - HOMUHAIbHAS POU3BOIUTEIHHOCTE KOTeNbHOM, MBT/(I'kan/4);

Ik, Ing - DHTANBINA COOTBETCTBEHHO KOTJIOBOH BOJIBI MPH TEMIIEPATypE HACHIIICHUS
Y IUTAaTeIbHOM BOABI, KJIK/KT (KKaJ/KT).

Tpe6yeMoe KOJIMYCCTBO BOJbI HA IPOAYBKY, KI', OIIPCACTIACTCA:
Vnp = anan, (614)

rae Znp - NPOJOIKUTEIBHOCTD MPOJYBKH, Y.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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6.12. OOmiee KOIMYECTBO BOJBI HA HYKIBl BOAOIMOATOTOBKH, M3, onpenensieTcs o
bopmye:

F
Vig = SWnim +V..,
BT E i 7 Exg ] (6.15)

3

rae Vehi - KonM4ecTBO BOALL, TpeOyemoe st i-ro (puibTpa, M°, OIIPEAEAETCS 0 Tad. 4,

S Ipuun. 5;
7 - KOJIMYECTBO OJMHAKOBHIX (DUITBTPOB;
m - KOTUYECTBO MPOIIECCOB B3PHIXJICHHS U PereHepaluu 1Jis i-ro GuibTpa;
P - KOJIMYECTBO Pa3HbIX (GUIBTPOB;

Veépin - KOIMYECTBO BOJBI, BBIIapHBaeMoe B jea’patope (IpU OTCYTCTBHH
OXJIAZIUTEJNs BhINapa), Ve orpeensercs 1no Gpopmye:

Vevin = 0,004Gﬂ2ﬂ, (616)
rae GJJ - IpOu3BOUTENBHOCTH JIea’paTopa, M/u;
Zﬂ - IPOAOJIKUTCIIbHOCTD pa6OTBI Acasparopa, 4.

6.13. HpI/I OTCYTCTBHUU NAHHBIX 06]1_[66 KOJMYCCTBO BOJbI HA BOAOIMOATOTOBKY MOKCT
OBITh HalJIEHO I10 YKPYIHCHHBIM JJaHHBIM I10 (I)opMyne:

VB = vXBOKe3GXBO + Veuin, (6.17)

rae GXBO - npousBoautensHocts XBO, 1/4;
VXBO - YIENbHBIN pacxo/l BOJbI HA COOCTBEHHBIE HYXIbI XBO, T UCXOTHOW BOJBI HA
1 T XUMHYECKH OYHINEHHOW BOIBI, B 3aBHCHUMOCTH OT OOIIEH >KECTKOCTH BOJBI

npuHUMaeTcs o tadu. 2 [pu. 2:

Kg3z - mompaBouHblil kK03 duimeHT, npuHUMaemMblii paBHbBIM | mpu Hanuyuu Oaka
B3PBIXJIEHUS U 1,2 IPU €ro OTCYTCTBUHU.

6.14. Pacxom BOIbI Ha XO3SHCTBCHHO-TIUTHEBBIC HYKIIbI, M/, OTIPENIENISIeTCS 110
dbopmye:

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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IJIE dg - HOPMa pacxo/ia BOJIbI Ha OJIHY JyLIEBYIO CETKY, TpuHUMaercs 0,5 M /cyTKH;
Ng - KOIMYECTBO JYUIEBBIX CETOK;

Kg - xoaddunyenT ucnonp3oBaHys AyIEBHIX 3a 1 4 HanOoJbIIEro BOAONOTPEOICHH ,

onpe,uenﬂeTc;I HpaKTI/I‘-IeCKI/IM HYTCM, l'[pI/I OTcyTCTBI/II/I JAHHBIX HpI/IHI/IMaCTC}I paBHBIM
0,5;

a - HOpMa pacxoja Bojabl Ha | deloBeKa B CMEHY, IPU OTCYTCTBUU JAaHHBIX
npuHuMaercs pasHou 0,045 M3/(cyT.-qu1.);

M - 9HCIEHHOCTh pa60Tarou11/1x B CYTKH, YCJI.

KosnndectBo BOABI, pacxoayeMoOW Ha XO3SHWCTBEHHO-IIUTHEBBIC HYXKIIBI, M,
omnpezaessieTcs mo popmyie:

V= (agNgK + aM)Z, (6.19)
rac Z - HpOI[OJ'DKI/ITC.HBHOCTL HJ'IaHI/IpyeMOF (0] nepﬂona, CYT.

6.15. IIpu OTCYTCTBUM AAHHBIX JUIsSl pacdyeTa pacxo/ BOAbI Ha X031CTBEHHO-ITUTHEBBIC
HYKbl KOTEIBbHOU (IYIIHM, YMBIBaJbHUKH, OXJIQXKICHHE MOAIIUIHUKOB, BPAIIAIOLIINXCS
MEXaHU3MOB M IIp.) OPUEHTUPOBOYHO TMpHHUMaercs 2 - 3 M3/CyT. Ha | T
IIPOU3BOJUTENIBHOCTH KOTJIOB.

6.16. Ha cucremy NU1aK03070yJaIeHUs] HCIOJIB3YIOT BOAY IIOCJIE MPOMBIBKU
(GUIBTPOB, U3 MYIIEBBHIX U YMBIBAJHLHUKOB M IPYTYIO 3arpsi3HEHHYIO HA MPOU3BOJICTBE
BOAY. YJeNbHbIE KOJMYECTBA BOJABI HAa CHCTEMBI ILIAKO30JIOYJATICHHS, M /T NUIaKa U
307161, MpUBEEHBI B Tabm. 6 [Tpu. 5.

6.17. YenpHble MOTEPU BOJBI HA NAPOBOE paCbUIMBaHKE MaszyTa npuHumatorcs 0,3
11 HanopHbIX GopcyHok u 0,02 - 0,03 Kr/kr Ma3yTa Ajs MapoMeXaHn4ecKUX (pOpCyHOK.

6.18. KomuuecTBo BOJIbI, TpeOyeMoil Ha OOMBIBKY KOTJIOB, KI, ONPEACISCTCS IO
bopmye:

Goom = Qoom/CB(tz - txs), (6.20)

rne Qoom - KOJIMYECTBO TEIUIOTHI, 3aTpauyeHHOoe Ha OOMBIBKY KomioB, ['Jlx (I'kan),
OMpEESAETCS B COOTBETCTBUU C PA3ACIIOM 3;

f2, txg - COOTBETCTBEHHO TEMIIEpATypa ropsiuei ¥ ucxoaHoi Boael, °C.

6.19. I[.IISI OTOHNHUTCIIbHBIX KOTCIIBHBIX IIpH 3aKpBIT01>i CHUCTEME TEIUIOCHAOKCHUS
HOTpC6HOC KOJIMYECTBO BOJIbI, M3, OPHUCHTHPOBOYHO MOXKCT OBITh OIPCACIICHO 110

dbopmye:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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V' =gpQokKmZ, (6.21)
IrZie g - yAeNbHBIN pacxo] Bojbl, T/4-MBT, npunumaetcs no tabmn. 1 [lpui. 5;
p - TNIOTHOCTB BOJIBI, /M , IpuHuUMaetcs o Tabn. 19 Ipun. 1;
Qok - TEII0Bask MOIIHOCTB KoTeabHOM, MBT (I'kai/4);
Km - K03 OUIMEHT UCIIOIB30BaHU MAaKCUMyMa Harpy3KH;
Z - IPOIOJKUTENBHOCTD KOTEJIBHOM B IIJIAHUPYEMOM IIEPUOE, Y.

IIpu OTKpBITONW cHcTEeME TEIUIOCHAOKEHUsI K MpuHATOMY 10 (opmyne (6.21)
3HAYEHUIO cJenyeT J00aBUTh KOJMYECTBO BOJBI Ha Topsyee BOJOCHAOXKEHHE 3a
pacyeTHBI NEPUOA, NPU HAIUYMM MOKPOIO 30JI0YJAaBIMBAHMS U THUAPO30JI0YJAIECHUS
CJIELYET yUECTh U 3TOT PacXoa.

6.20. IlpumepsI pacyeToB.

Ipumep 1. OmpenenuTs KOJIMYECTBO BOJBI, HEOOXOAMMOE Il HAIMOJHEHHUS U
MOANUTKHA TEIJIOBBIX CETEM M IPHUCOEAMHEHHBIX K HUM CHUCTEM OTOIUIEHHS 3IaHMM,
MOJyYaroIUX TEIUIO OT KOTeNbHOH, pabotaromeit mo pexxumy 150 - 70 °C. Cucrema
TEIUIOCHA0XKEHUS 3aKPbITas.

l'ogoBast BeIpaboTka TernoThl KoTenmbHOUM 25122 TI'JIxx (6000 I'kam), pacueTHbIH
pacxox temnotsl 2,984 MBT (2,75 TI'kan/4). IIpotsokenHnocts temnoBoi cetu 8§00 M, u3
Hux 200 m nuamerpom 150 mm u 600 m amamerpom 108 mMM. 3manus oOGOpyIOBaHbBI
YyT'yYHHBIMH paguaTopamu BbeicoToi 500 MM, TemrniepatypHblil rpaduk otorieHus 95 - 70
°C.

[TpogomKUTEeNbHOCTh OTOMUTENBHOTO Tepuofa 182 cyT., pacdeTHas TemmepaTypa
HapyxkHoro Bo3zayxa -25 °C, cpemHsis TeMIeparypa Hapy>KHOTO BO3ayxa 3a
OTONUTENBHBIN nepuon -3,4 °C.

1. OnpenensieM KOIUYECTBO BOBI, TpeOyeMoe s 3alI0JHEHUSI CUCTEM OTOIUICHUS 110
dopmyie (6.2). [IpenBaputesnbHO HAXOIUM YAETbHBINH 00bEM BOABI B MECTHBIX CUCTEMAaX
OTOIUICHUS 3/IaHUM MpH Mepemnajae Temmneparyp B cucreme oromieHus 95 - 70 °C no taba.
1 Ilpun. 5 paBHbIM 16,8 M /MBT:

Viom = 16,8 x 2,984 = 50,131 .

2. OnpenensieM KOJIMYECTBO BOJBI, TpeOyeMoe MJIs 3alOTHEHHUS HApY KHBIX TETUIOBBIX
cereii mo Gopmyie (6.3), ucnonb3ys nanHbie Tabdm. 3 [pun. 5:

Veemu=0,2 X 17,66+ 0,6 x 7,85 = 8,242 w.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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3. PaccunTtaem KOJIMYECTBO MOAMUTOYHOMN BOABI B COOTBETCTBUU C HOPMOMW MOAMUTKH
o popmynam (6.4) u (6.7):

Vnoon = 0,0025(50,131 + 8,242)24 x 182 = 637,433 W,

4, Haxonum 0611_[66 KOJIMYCCTBO BOJbI HaA 3allOJIHCHUC W TMOAIUTKY CHUCTCMbI
TEIUIOCHAOKECHUS:

V'=150,131+ 8,242 + 637,433 = 695,806 W,

IIpumep 2. Omnpenenuth KOTHMYECTBO BOJBI HA HYXABl KOTEIBHOM C TOJOBOM
BbIpaboTkoi Teria 12561 I'JIx (3000 I'kam).

Pacuer BenmeM IO YKpYNHEHHBIM JaHHBIM B COOTBETCTBMM C M. 6.9, mpuHuUMas
YZEIbHOE KOIMUYECTBO BOBI B cpenHeM 0,11 M3/Fﬂ>1<.

O61uee KOJIMYECCTBO BOAbBI IJIA FOI[OBOﬁ BBIpa6OTKI/I TCI1Ji1a COCTAaBUT.
V=0,11x 12561 = 1381,71 v°.

IIpumep 3. OmnpenenuTb TroJ0BOE KOJUYECTBO BOJAbI HAa COOCTBEHHBIE HYXKbI
XMMBOJIOOYMCTKM M Ha BBINAp Jea’paTopa. XHUMBOJOOYHMCTKA 00OpyJOBaHA JBYMs
HaTpUil-KaTHOHUTOBBIMH  (punbTpamu guamerpoM 1000 mm. Perenepanust QpuiabTpos
NpOU3BOAUTCS 2 pa3a B cyTKH. [Ipu B3phIxiieHUH (UIBTPOB MCHOIB3YETCSI OTMBIBOUHAS
Boja. IIpousBomurensHOCTH neal’paropa 153 M/, [TpoomKUTENLHOCTh  PabOTHI
OTJEJIEHNs BOAONOArOTOBKH 350 cyT.

1. Haxoaum pacxoja BoJbl Ha B3PBIXJISIONIYIO IPOMBIBKY 10 Tabi. 5 Ilpui. 5 paBHbIM
2,1 M 1 Ha perenepanuio puisrpa 7,3 M.

2. Haxogum TpebyeMoe rojioBoe KOJIM4eCTBO BOJIbI 10 Gopmyde (6.15):
V=(2,1+7,3)2x2x350+0,004 x 153 x 350 x 24 = 18300,8 .

IIpumep 4. OnpenenuTh pacxoi BOAbI 3a ToJ Ha OBITOBBIE HYXKIbI KOTEIBHOH,
pabotatomieil B Tpu cMeHbl B TeueHre 350 nqHel B roay. UUCIEHHOCTh paboTaromux B
nepBoii cmeHe 8, BO BTOpOH - 4, B TpeTheil - 3 uen. beiToBbIe MOMeIIeHUsT 000py10BaHbI
AyIIeM C IByMsl qylieBbIMH ceTkamu. KoaduureHT ncnonap3zoBanus aymebix 0,5.

Pacuer Benem no opmye (6.18):

V'=10,5x2 x 0,5 x 3 +0,045(8 + 4 + 3)]350 = 761,25 m°.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 95
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IHPUJIOKEHUA

INPUJIOXKEHHUE 1

Tadauubl 1J14 onpeaeJeHUus KOJIM4eCcTBA

MoTped IsieMOd TEIJI0ThI

Cpennsist TeMIiepatypa BHyTPEHHET0 BO3yXa JIJIs 3[aHUi pa3IMuyHOro Ha3HA4YEHUs

Taomuma 1

HanmenoBanmne 3JaHusA

Cpennsis
TeMIeparypa
BHYTPEHHETO
BO3ayxa ti, °C

['ocTuHMIIBI, OOIIEKUTHS, AIMUHUCTPATUBHBIC 3TaHHS 18-20
JleTckue cafpl, SICIU, MOJUKINHUKYA, aMOyJIaTOpUH, TUCTAHCEPHI, 20
OOJIBLHUILILI

Briciine H cpeaHue crenurajbHbIe 3aBeJICHUS, 16
o01mieoOpa3oBareabHbIC IIIKOJIBI, HIKOJIbI-UHTEPHATBHI,

naboparopuu, MPEANPUATUS OOIIECTBEHHOTO MUTAHUS, KITyOBbI,

JI0Ma KyJIbTYpPBI

Teatpsl, Mara3uHsbl, II0KapHBIC JIE110, IIPAYCYHBIC 15
Kunoreatpsl 14
I"apaxu 10
np-Dthlllﬂ'ﬂHHEH W AKoNnord4Yeckan 'EB:!‘EII'IEGHDE'I'I:, PﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 96
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HaumenoBanue 31aHus

Cpenusis
TeMIeparypa
BHYTPEHHETO
BO3ayxa ti, °C

bann

25

Ilpumeuanue. Cpequss TeMieparypa BHyTPEHHETO BO3lyXa JUIsl 3/laHUM MIPUHSTA
M0 JJAHHBIM MIPOEKTOB OOIIECTBEHHBIX 3aHUN U YUPEKICHUN 00CITy)KUBAHUSI.

Tabmnura 2

[TonpaBo4HbIil KO GUIHEHT, YIUTHIBAIOUINA PaliOH CTPOUTEIHCTBA 3aHUS

to, °C

-5

-10

-15

-20

-25

-30 | -35

~40

-45 | -50 | -55

2,05

1,67

1,45

1,29

1,17

1,08

1,0 | 0,95

0,90

0,851 0,82 | 0,80

Tao0muma 3

VY enbHbIe OTONUTENbHBIE XapaKTEPUCTUKH JKIIIBIX 3IaHUH, TOCTPOCHHBIX 10 1930 1.

VY aenbHas oTonUTENbHAS xap%KTepncha 3/:[331{1/1;1 do,
OGbeM 31aHms 10 HOCTpoeI:IHOFO 1o 1930 r.,VBT/(M °C) [KKEU'I/(‘I'M : C;)], TUTST
Hapy KHOMY 0BMEpY pailoHOB C Hapy>KHOU TeMIlepaTypoit Bo3ayxa fo
VH, M

Hixke -30 ot -20 o -30 BbIIIE -20
500 - 2000 0,430 (0,370) 0,477 (0,410) 0,523 (0,450)
2001 - 5000 0,326 (0,280) 0,349 (0,300) 0,442 (0,380)
5001 - 10000 0,279 (0,240) 0,308 (0,265) 0,331 (0,285)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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VY nenbHast OTONMUTEIbHAS xap%KTepncha 3IL33HI/I§I qo,
OGBeM 31aHHA 110 HOCTpOGI:IHOFO 1o 1930 F.,UBT/(M °C) [KK?H/(H'M °CO)], nns
Hapy KHOMy 06MEpy pailoHOB C HapY>KHOU TeMIIepaTypoit BO3ayxa fo
VH, M
ke -30 ot -20 mo -30 BoIIIC -20
10001 - 15000 0,244 (0,210) 0,267 (0,230) 0,291 (0,250)
15001 - 25000 0,227 (0,195) 0,244 (0,210) 0,267 (0,230)
Boinee 25000 0,215 (0,185) 0,227 (0,195) 0,250 (0,215)
Tabnuna 4

VY nenbHas OTONUTENbHAS XapaKTEPUCTHKA ¢o VIS )KWIBIX 34aHUM noctpoiiku 1930 -
1958 r.r. m nmocne 1958 r.

VY enpHas OTONUTEIbHAS XapaKTEPUCTHKA 3/IaHUS o, BT/(M3‘°C)
[KKan/(q-M3 -°C)], nst paiiloHOB ¢ pacUETHON TeMIIEpaTypoit

O0BeM 30aHUS 110 o .
Hapy>»KHOTO Bo3ayXxa fo = -30 °C, mocTpoiiku

Hapy>KHOMY
obmepy Vu, o

1930 - 1958 r.r. nocie 1958 r.
1 2 3
100 0,861 (0,74) 1,07 (0,92)
200 0,768 (0,66) 0,954 (0,82)
300 0,721 (0,62) 0,907 (0,78)
400 0,698 (0,60) 0,861 (0,74)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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O0BeM 31aHUA 110
Hapy>KHOMY
obmepy Vu, M

VY ienbHas OTONUTENBHASA XapaKTEPUCTUKA 31aHUS (o, BT/(M3 -°C)
[KKaJI/(q-M3 -°C)], 1t paifoHOB C pacueTHON TeMIlepaTypon

HapY’>KHOTO Bo3ayxa to = -30 °C, mocTponku

1930 - 1958 r.1.

nocie 1958 r.

500 0,675 (0,58) 0,826 (0,71)
600 0,651 (0,56) 0,802 (0,69)
700 0,628 (0,54) 0,791 (0,68)
800 0,616 (0,53) 0,779 (0,67)
900 0,605 (0,52) 0,768 (0,66)
1000 0,593 (0,51) 0,756 (0,65)
1100 0,593 (0,50) 0,721 (0,62)
1200 0,570 (0,49) 0,698 (0,60)
1500 0,558 (0,48) 0,686 (0,59)
1400 0,547 (0,47) 0,675 (0,58)
1500 0,547 (0,47) 0,663 (0,57)
1700 0,535 (0,46) 0,640 (0,55)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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VY ienbHas OTONUTENBHASA XapaKTEPUCTUKA 31aHUS (o, BT/(M3 -°C)
OGBeM 31aHHA 110 [KKaJI/(q-M3 -°C)], 1t paiioHOB C pacueTHOM TGMIICp&TypOfI
HapY’>KHOTO Bo3ayxa to = -30 °C, mocTponku
HApY)KHOMY
obmepy Vu, M

1930 - 1958 r.r. nocie 1958 r.
2000 0,523 (0,45) 0,616 (0,53)
2500 0,512 (0,44) 0,605 (0,52)
3000 0,500 (0,43) 0,582 (0,50)
3500 0,488 (0,42) 0,558 (0,48)
4000 0,465 (0,40) 0,547 (0,47)
4500 0,454 (0,39) 0,535 (0,46)
5000 0,442 (0,38) 0,523 (0,45)
6000 0,430 (0,37) 0,500 (0,43)
7000 0,419 (0,36) 0,488 (0,42)
8000 0,407 (0,35) 0,477 (0,41)
9000 0,395 (0,34) 0,465 (0,40)
10000 0,384 (0,33) 0,454 (0,39)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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O0BeM 31aHUA 110
Hapy>KHOMY
obmepy Vu, M

VY ienbHas OTONUTENBHASA XapaKTEPUCTUKA 31aHUS (o, BT/(M3 -°C)

[KKaJI/(q-M3 -°C)], 1t paifoHOB C pacueTHON TeMIlepaTypon

HapY’>KHOTO Bo3ayxa to = -30 °C, mocTponku

1930 - 1958 r.1.

nocie 1958 r.

11000 0,372 (0,32) 0,442 (0,38)
12000 0,361 (0,31) 0,442 (0,38)
13000 0,349 (0,30) 0,430 (0,37)
14000 0,349 (0,30) 0,430 (0,37)
15000 0,337 (0,29) 0,430 (0,37)
20000 0,326 (0,28) 0,430 (0,37)
25000 0,326 (0,28) 0,430 (0,37)
30000 0,326 (0,28) 0,430 (0,37)
35000 0,326 (0,28) 0,407 (0,35)
40000 0,314 (0,27) 0,407 (0,35)
45000 0,314 (0,27) 0,395 (0,34)
50000 0,302 (0,26) 0,395 (0,34)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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VY ienbHas OTONUTENBHASA XapaKTEPUCTUKA 31aHUS (o, BT/(M3 -°C)
[KKaJI/(q-M3 -°C)], 1t paifoHOB C pacueTHON TeMIlepaTypon

O0BeM 31aHUA 110 o N
Hapy»>XHOI'0 Bo3ayxa fo = -30 °C, noctpoiiku

Hapy>KHOMY
obmepy Vu, M

1930 - 1958 r.I. nocie 1958 r.

Illpumeuanue. Ins pacueTHON HAPY>KHOM TeMIIEpaTyphl, OTIUYHON OT f, = -30 °C,
[P OMNPEAEICHUN YJEIbHBIX OTONUTENIBHBIX XapaKTEPUCTUK CIEAYET MPUMEHSITh
MIOTIPABOYHBIN KOAPPHUIIHEHT o

Tabmuma 5

yI[eJH)HaH OTOIIMTECJIbHAA XapPAKTCPUCTUKA ¢ KHUIIBIX 3Il21HI/IfI I10 TUIIOBBIM ITPOCKTaAM

VYnennHas
Pacuernas
O0BeM OTOIIUTEILHAS
Temmeparypa Temnonorepwu,
Tumn 3nanus 3IaHUS XapakTepHUCTHKA ¢o,
Hapy>KHOTO 3 | BT (kxan/u) 30
BO3IyXa to, °C Vi, M Br/(w™7C)
Ayxa to, [kKkan/(a-m>-°C)]
1 2 3 4 5
I143/16 -26 24951 514743 0,469 (0,403)
(442600)
I142/16 -26 28676 576336 0,457 (0,393)
(495560)
I130-6/12 -26 22423 333130 0,337 (0,290)
(286440)
I130-5/12 -26 33616 496752 0,336 (0,289)
(427130)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Pasmewerue peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 102
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VYenpHas
Pacuernas
O0BeM OTONUTELHAS
Temieparypa Tennonorepy,
Twum 3nanus 3IaHUS XapakTEepUCTHKA ¢o,
Hapy>XHOI'0 3 | Bt (xxan/u) 3
BO3ayXa to, °C Vi, M Br/(w™5C)
Ayxa fo, [kkan/(a-m>-°C)]

IT130-4/12 -26 22373 327245 0,333 (0,286)
(281380)

IT130-3/12 -26 33552 490867 0,333 (0,286)
(422070)

I130-2/12 -26 33603 496752 0,336 (0,289)
(427130)

I130-1/12 -26 22426 333130 0,337 (0,290)
(286440)

n-700J1 -25 49665 915886 0,429 (0,369)
(787520)

I146-2/12B -26 18373 150609 0,186 (0,160)
(129500)

I155-4/12 -25 8422 190732 0,527 (0,453)
(164000)

I155-2/12 -25 12279 264001 0,500 (0,430)
(227000)

I144-1/16 -25 14600 232716 0,371 (0,319)
(200100)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 103
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VY nenbHas
PacueTnas
Ob6beMm OTOMUTEINbHAS
Temieparypa Tennonorepy,
Tun 31anus 3/1aHus XapaKkTepUCTHKA ¢o,
HapY>KHOTO 3 | BT (kxan/u) 30
BO3ayXa to, °C Vi, M Br/(w™°C)
Ayxa fo, [KKan/(q-M3-°C)]

I144-4/6 -26 15820 300054 0,441 (0,379)
(258000)

1605AM-04/120 -25 36149 627429 0,404 (0,347)
(539500)

I13/16 -26 33710 483529 0,326 (0,280)
(415760)

Im31/12 -26 45430 707441 0,354 (0,304)
(608290)

I147/12 -26 36547 560566 0,349 (0,300)
(482000)

[1-68-01/160-2/78 -25 22828 393094 0,400 (0,344)
(338000)

Tabmnuma 6

VY 1enbHbIe TEIIOBBIC XapaKTEPUCTUKHU IS OTOIUICHUS ¢o W BEHTWISIAH ¢y IS
0OIIIECTBEHHBIX 3MaHUI

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 104
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

HauMmenoBanue 31aHus

O0beM 31aHUS
[0 HAPY>KHOMY

obMepy 3VH, THIC.

VY nenpHast TEMI0Bask XapaKTepUCTUKA
00IIECTBEHHBIX 31aHUl TIpH to = -30 °C

Br/(m>-°C) [kkan/(u-m>-°C)]

M
JUTSL OTOTUICHHUS ¢ | JJI BEHTUIISIIIAH ¢y
1 2 3 4
AJIMMUHHCTpPATHUBHbBIC Ho 5 0,500 (0,43) 0,105 (0,09)
3IaHUs
5,01-10 0,442 (0,38) 0,093 (0,08)
10,01 - 15 0,407 (0,35) 0,081 (0,07)
Bonee 15 0,372 (0,32) 0,186 (0,16)
Kiy6m1 Ho 5 0,430 (0,37) 0,291 (0,25)
5,01-10 0,384 (0,33) 0,267 (0,23)
Bosnee 10 0,349 (0,30) 0,233 (0,20)
Kunotearpsr Ho 5 0,419 (0,36) 0,500 (0,43)
5,01-10 0,372 (0,32) 0,454 (0,39)
Bosnee 10 0,349 (0,30) 0,442 (0,38)
Tearpbl Ho 10 0,337 (0,29) 0,447 (0,41)
10,01 - 15 0,314 (0,27) 0,465 (0,40)
15,01 - 20 0,256 (0,22) 0,442 (0,38)
20,01 - 30 0,233 (0,20) 0,419 (0,36)
Bosnee 30 0,209 (0,18) 0,395 (0,34)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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VY enbHas TEIIOBasi XapaKTePUCTUKA
O6beM 31aHus 00IIECTBEHHBIX 31aHUl TIpH to = -30 °C
HaumenoBanue 3qanust 11O HapysKHOMY BT/(M3-°C) [KKaH/(‘{'M3'°C)]
obmepy Vy, ThIC.
M3
JUTSL OTOTUICHHUS ¢ | JJI BEHTUIISIIIAH ¢y
YHuBepmaru, Ho 5 0,442 (0,38) 0,093 (0,08)
YHUBEPCAMBI, Mara3uHbI
5,01-10 0,384 (0,33) 0,314 (0,27)
Bonee 10 0,361 (0,31)
Jerckue canpl u acau Ho 5 0,442 (0,38) 0,128 (0,11)
bonee 5 0,395 (0,34) 0,116 (0,10)
[xos Ho 5 0,454 (0,39) 0,105 (0,09)
5,01-10 0,407 (0,35) 0,093 (0,08)
Bosnee 10 0,384 (0,33) 0,08 (0,07)
JlaGopaTtopHnsie kKopmyca Ho 5 0,430 (0,37) 1,163 (1,0)
5,0-10 0,407 (0,35) 1,105 (0,95)
Bosnee 10 0,384 (0,33) 1,047 (0,90)
Bricmue y4eOHbIE o 10 0,407 (0,35) -
3aBe/IeHUs, TEXHUKYMBI,
KOJUTC KU 10,01 - 15 0,384 (0,33) 0,116 (0,10)
15,0 - 20 0,349 (0,30) 0,093 (0,08)
Bonee 20 0,279 (0,24) 0,093 (0,08)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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HauMmenoBanue 31aHus

O0BeM 31aHus
[0 HAPY>KHOMY
obMepy 3VH, THIC.

VY nenpHast TEMI0Bask XapaKTepUCTUKA
00IIECTBEHHBIX 31aHUl TIpH to = -30 °C

Br/(m>-°C) [kkan/(u-m>-°C)]

M
JUTSL OTOTUICHHUS ¢ | JJI BEHTUIISIIIAH ¢y
IlonuKINHUKH, Jo 5 0,465 (0,40) -
aMOyJ1laTOpuH,
JUCTIAHCEPBI 5,01-10 0,419 (0,36) 0,291 (0,25)
10,01 - 15 0,372 (0,32) 0,267 (0,23)
Bonee 15 0,349 (0,30) 0,256 (0,22)
BonpHutb Ho 5 0,465 (0,40) 0,337 (0,29)
5,01-10 0,419 (0,36) 0,326 (0,28)
10,01 - 15 0,372 (0,32) 0,302 (0,26)
Bonee 15 0,349 (0,30) 0,291 (0,26)
bann Ho 5 0,326 (0,28) 1,163 (1,0)
5,01-10 0,291 (0,25) 1,105 (0,95)
Boiee 0,267 (0,23) 1,047 (0,90)
[Tpadeunsie Ho 5 0,442 (0,38) 0,930 (0,80)
5,01-10 0,384 (0,33) 0,907 (0,78)
Bosnee 10 0,361 (0,31) 0,872 (0,75)
[NoctunmIB! Ho 5 0,500 (0,43) 0,377 (0,32)
5,01-10 0,442 (0,38) 0,335 (0,29)

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,
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HauMmenoBanue 31aHus

O0beM 31aHUS
[0 HAPY>KHOMY

obMepy 3VH, THIC.

VY nenpHas TEmoBas XapaKTepUCTHKA

00IIECTBEHHBIX 31aHUl TIpH to = -30 °C

Br/(m>-°C) [kkan/(u-m>-°C)]

M
JUISL OTOIUICHHUS o | JUIS BEHTHJISIUH ¢y
10,01 - 15 0,407 (0,45) 0,293 (0,25)
Bonee 15 0,372 (0,32) 0,754 (0,65)
[Ipeanpusitus Ho 5 0,407 (0,35) 0,814 (0,70)
OOIIIECTBEHHOTO
MTUTAHUS, 5,01-10 0,384 (0,33) 0,756 (0,65)
(babpUKu-KyXHH,
pectopassbl, kade bonee 10 0,349 (0,30) 0,698 (0,60)
[Toxapnbie aeno Ho2 0,558 (0,48) 0,163 (0,14)
2,01-5 0,535 (0,46) 0,105 (0,09)
Bornee 5 0,523 (0,45) 0,105 (0,09)
Iapaxwu o 2 0,814 (0,70) -
2,01-3 0,698 (0,60) -
3,01-5 0,640 (0,55) 0,814 (0,70)
Bornee 5 0,582 (0,50) 0,756 (0,65)

IIpumeuanue. In Ipyrux pacueTHBIX TEMIIEPATYP HAPYXKHOTO BO3LyXa fo IIPH
OTIpPENICIICHUN YACTHHONH OTOMUTENLHOW XapaKTePUCTHKH (o CIEAYeT TPUMEHATH
MTONPABOYHBIN KOADOUIIMESHT 0, 3HAYCHHSI KOTOPOTO MPUBEACHBI B TA0I.

Tabmuma 7

VY nenpHbIC TETIOBBIC XapaKTEPUCTUKH JIJIST OTOTIICHUS ¢o W BEHTHIISAIINM ¢y TS
MIPOU3BOJICTBEHHBIX 3aHUI

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
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MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

O6beM VY aenbHast TEIIOBAsi XapaKTEPUCTHKA
MIPOU3BOJICTBEHHOT'O 3/1aHUS (o TIPH o =
- SAATIBLTIO 7 30 o, Br/(m3+°C) [kKan/(u-w>-°C)]
AuMEHOBaHHE 3IaHM HapyKHOMY
06Mep};, THIC.
M JUTSL OTOTUICHHUS ¢ | IJIS1 BSHTUIISILIAH ¢y
1 2 3 4
Iexa: 10-15 0,35-0,29 (0,3 - 1,38 - 1,16 (1,1 -
0,25) 1,0)
YyTyHOJIUTEUHBIN 50 - 100 0,29 - 0,26 (0,25 - 1,16 - 1,05 (1,0 -
0,22) 0,9)
100 - 150 0,26 - 0,21 (0,22 - 1,05-0,93 (0,9 -
0,18) 0,8)
MEIHOJIUTEHHBIN 5-10 0,47 - 0,41 (0,40 - 2,91-2,33(2,5-
0,35) 2,0)
10 -20 0,41 - 0,29 (0,36 - 2,33-1,74 (2,0 -
0,25) 1,5)
20 -30 0,29 - 0,23 (0,25 - 1,74 - 1,40 (1,5 -
0,20) 12)

Pasmewerue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:

reklama.complexdoc.ru

OGnem VYV nenpHas TEnoBas XapaKTepPUCTHKA
[IPOU3BOACTBEHHOI0 31aHUS o IIPU Lo =
- SAATIBLTIO 7 30 o, Br/(m3+°C) [kKan/(u-w>-°C)]
aVMEHOBAHUE 3aHUS Hapy>XHOMY
06Mep};, THIC.
M JIJI OTOIUIEHUS ¢p | IJI BEHTWISALWH ¢y
TEPMUYCCKHIA Jlo 10 0,47 - 0,35 (0,40 - 1,51-1,40 (1,3 -
0,30) 12)
10 - 30 0,35-0,29 (0,30 - 1,40 -1,16 (1,2 -
0,25) 1,0)
30-75 0,29 - 0,23 (0,25 - 1,16 - 0,70 (1,0 -
0,20) 0,6)
Ky3HCUHBIN Jlo 10 0,47 - 0,35 (0,40 - 0,81 -0,70 (0,7 -
0,30) 0,6)
10 - 50 0,35-0,29 (0,30 - 0,70 - 0,58 (0,6 -
0,25) 0,5)
50 - 100 0,29 - 0,17 (0,25 - 0,58 -0,35(0,5 -
0,15) 0,3)
MEXaHOCOOPOYHBIH, 5-10 0,64 - 0,52 (0,40 - 0,47 -0,29 (0,4 -
MEXaHUYECKUM,  cllecapHoe 0,30) 0,25)
OTJICICHUE 10-15
0,52-0,47(0,45- | 0,29-0,17 (0,25 -
0,40) 0,15)
50 - 100 0,47 -0,44(0,40- | 0,17-0,14 (0,15 -
0,36) 0,12)
MHCTPYMEHTAJILHOI'O

110




basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

O6beM VY aenbHast TEIIOBAsi XapaKTEPUCTHKA
MIPOU3BOJICTBEHHOT'O 3/1aHUS (o TIPH o =
- SAATIBLTIO 7 30 o, Br/(m3+°C) [kKan/(u-w>-°C)]
AuMEHOBaHHE 3IaHM HapyKHOMY
06Mep};, THIC.
M JUTSL OTOTUICHHUS ¢ | IJIS1 BSHTUIISILIAH ¢y
JIEPEeBOOOICITOTHBIT Jo 5 0,70 - 0,64 (0,60 - 0,70 - 0,58 (0,6 -
0,55) 0,5)
5-10 0,64 - 0,62 (0,56 - 0,58 -0,52 (0,5 -
0,45) 0,45)
10 - 50 0,52-0,47(0,45- | 0,52-0,47 (0,45 -
0,4) 0,4)
METAJUTHYECKUX 50 - 100 0,44 - 0,41 (0,38 - 0,62 -0,52 (0,53 -
KOHCTPYKLIHH 0,45) 0,45)
100 - 150 0,41-0,35(0,35- | 0,52-0,41 (0,45 -
0,30) 0,35)
MOKPBHITHI  (TalbBAHUYECKUX Jo 2 0,76 - 0,70 (0,66 - 5,82 -4,65 (5,0 -
U Jp.) 0,60) 4,0)
2-5 0,70 - 0,64 (0,60 - 4,65 - 3,49 (4,0 -
0,55) 3,0)
5-10 0,70 - 0,58 (0,65 - 3,49-2,33(3,0 -
0,60) 2,0)

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
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HanmenoBanue 31anus

O0Bem

3JIaHUS 110

Hapy>KHOMY
06Mep};, THIC.

M

VYV nenpHas TEnoBas XapaKTepPUCTHKA
IIPOU3BOJCTBEHHOI0 3MaHUA ¢o IIPH fp =
-30 °C, Br/(m>-°C) [kxan/(a-m>-°C)]

JUIsL OTOIUIEHUS o

JUISL BEHTUIISILUH Gy

PEMOHTHBIA 5-10 0,70 - 0,58 (0,65 - 0,23-0,17 (0,2 -
0,60) 0,15)
0,58 -0,52(0,50- | 0,17-0,12 (0,15 -
0,45) 0,1)
KOTEJILHBIN 100 - 200 0,29 (0,25) 0,70 (0,60)
KorenbHbie (0OTONMUTENBHBIE U 2-5 0,12 (0,10) 0,58 - 0,35 (0,5 -
MIapOBBIE) 0,3)
5-10 0,12 (0,10) 0,58 - 0,35 (0,5 -
0,3)
10 -20 0,09 (0,08) 0,47 -0,23 (0,4 -
0,2)
Mactepckue 5-10 0,58 (0,50) 0,58 (0,50)
10-15 0,47 (0,40) 0,35 (0,30)
15-20 0,41 (0,35) 0,29 (0,25)
20-30 0,35 (0,30) 0,23 (0,20)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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VYV nenpHas TEnoBas XapaKTepPUCTHKA

Opem MIPOU3BOJICTBEHHOTO 3/1aHUS o TIPH tp =
o o
- SAATIBLTIO 7 30 o, Br/(m3+°C) [kKan/(u-w>-°C)]
aMMEHOBAHHE 3JJaHUS HapyKHOMY
06Mep};, THIC.
M JUTSL OTOTIIICHUS ¢ | IISl BEHTHIISLIUU ¢y
Hacocubie Ho 0.5 1,22 (1,05) -
0,5-1 1,16 (1,0) -
1-2 0,70 (0,60) -
2-3 0,58 (0,50) -
Kommnpeccopusie o 0,5 0,81-2,33 (0,70 - -
2,0)
0,5-1 0,70 - 0,81 (0,60 - -
0,70)
1-2 0,52 -0,70 (0,45 - -
0,60)
2-5 0,47 - 0,52 (0,40 - -
0,45)
5-10 0,41-0,47 (0,35 - -
0,40)
I"a3oreneparopHsble 5-10 0,116 (0,1) 2,09 (1,8)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 113
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O6beM VY aenbHast TEIIOBAsi XapaKTEPUCTHKA
MIPOU3BOJICTBEHHOT'O 3/1aHUS (o TIPH o =
- AT |30 °C, Br/(w+°C) [kxan/(am°C)]
AuMEHOBaHHE 3IaHM HapyKHOMY
06Mep};, THIC.
M JUTSL OTOTUICHHUS ¢ | IJIS1 BSHTUIISILIAH ¢y
Pereneparnus macen 2-3 0,35-0,87 (0,3 - 0,58 - 0,70 (0,5 -
0,75) 0,6)
Cxianpl XMMHKATOB, KpPacoK Ho 0,99 - 0,87 (0,85 - -
U T.II. 0,75)
1-2 0,87 - 0,76 (0,75 - -
0,65)
2-5 0,76 - 0,67 (0,65- | 0,76 - 0,67 (0,65 -
0,58) 0,58)
Cknaapl MoAeaed U TJIaBHBIE 1-2 0,93 -0,81(0,8-0,7) -
MarasuHbI
2-5 0,81-0,7 (0,7 - 0,6) -
5-10 0,7-0,52 (0,6 - 0,45) -

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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O6beM VY aenbHast TEIIOBAsi XapaKTEPUCTHKA
MIPOU3BOJICTBEHHOTO 3/1aHUS o TIPH tp =
- AT |30 °C, Br/(w+°C) [kxan/(am°C)]
AMMEHOBAHHE 3aHUS HapyKHOMY
06Mep};, THIC.
M JUTSL OTOTUICHHUS ¢ | IJIS1 BSHTUIISILIAH ¢y
BriTOBEIE Hu 05-1 0,70 - 0,52 (0,60 - -
aIMUHUCTPATHUBHO- 0,45)
BCIIOMOTaTeIbHBIE
IIOMEIIEHUS
1-2 0,53-0,47 (0,45 - -
0,40)
2-5 0,47-0,38(0,40- | 0,16-0,14 (0,14 -
0,33) 0,12)
5-10 0,38-0,35(0,33- | 0,14-0,13(0,12 -
0,30) 0,11)
10 -20 0,35-0,29(0,30- | 0,13-0,12 (0,11 -
0,25) 0,10)
[Tpoxoansie Ho 0,5 1,51 -1,40 (0,30 - -
1,20)
0,5-2 1,40 - 0,81 (1,20 - -
0,7)
2-5 0,81-0,64 (0,70- | 0,17-0,12 (0,15 -
0,55) 0,1)
Kazapmsbr u nomernienus 5-10 0,44 - 0,38 (0,38 - -
0,33)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
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OGnem VYV nenpHas TEnoBas XapaKTepPUCTHKA
IIPOU3BOJICTBEHHOIO 31aHUA o UPH o =
371aHUS 110
-30 °C, Br/(m>-°C) [kkan/(u-m>-°C)]
HaumenoBanue 3nanus Hapy>XHOMY
oOMepy, ThIC.
M3

JUISL OTOIUIEHUS (o | U1l BEHTUISILUHU Gy

BOXP 10-15 0,38 -0,36 (0,33 - -
0,31)

IIpumeuanue. JIna npyrux pacueTHBIX TEMIIEPATyp HApPYXKHOTO BO3IyXa fo IpU
OTIpPENICICHUN YACTHHONH OTONMUTENFHOW XapaKTePUCTUKH (o CIEAYyeT TPUMEHATh
MIOTIPABOYHBIN KOA(PPUIMEHT 0, 3HAYEHUS] KOTOPOTO MPUBEJICHBI B TA0M. 2.

Ta0muma 8

TerurooTa4a N30THPOBAHHBIX TEIIONPOBOJIOB B IMOABAJIAX M TEXHHYECKUX TOIOIBSIX
3nanuii (mpu kodddummente 3¢dextuBHOCTH H30IsIHu 0,75) [12]

t - to, Tennoornaua 1 M nzonupoBaHHoi TpyOsl, BT/M (kKkan/u-m), npu nuamerpe
°C YCIIOBHOT'O MPOX0/1a, MM

15 | 20 25 | 32 | 40 50 | 65 80 | 100 | 125 | 150 | 200

50 | 13 ) 16 | 20 | 24 | 27 | 33 | 40 | 45 | 33 | 65 | 16 | 105

55 | 15 18 | 22 | 27 | 30 | 36 | 45 | 51 | 60 | 73 | 86 | 118

60 | 16 | 20 | 24 | 30 34 | 41 50 57 67 88 96 | 132

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 116
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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t - to, Tennootnaua 1 M u3oaMpoBanHoON TpyOsl, BT/M (KKan/4-M), mpu AuaMeTpe
°C YCIIOBHOT'O IIPOX0/1a, MM
15 20 | 25 | 32 | 40 | 50 | 65 80 | 100 | 125 | 150 | 200
1 2 3 4 5 6 7 8 9 10 11 12 13
13,8 17,2 | 20,6 | 25,8 | 29,2 | 35,3 | 43,0 | 49,0 | 57,6 | 75,7 | 82,6 |113,5
65 | 18 | 22 | 27 | 34 | 37 | 45 | 55 | 63 | 15 | 91 | 106 | 146
15,5 18,9 | 23,2 29,2 | 31,8 | 38,7 | 47,3 | 54,2 | 64,6 | 78,3 | 91,2 [ 125,6
70 | 20 | 24 | 30 | 36 | 41 | 50 | 60 | 69 | 83 | 100 | 116 | 160
17,2 20,6 | 25,8 | 31,0 | 35,3 | 43,0 | 51,6 | 59,3 | 71,4 | 86,0 | 99,8 [137,6
75 |22 | 27 | 33 | 40 | 44 | 55 | 65 | 715 | 90 | 109 | 127 | 175
18,9 23,2 | 28,4 | 34,4 | 37,8 | 47,3 | 559 | 64,5 | 77,4 | 93,7 |109,2|150,5
80 | 24 | 29 | 35 | 43 | 48 | 59 | 71 | 81 | 98 | 119 | 137 | 189
20,6 | 24,9 | 30,1 | 37,0 | 41,3 | 50,7 | 70,1 | 69,7 | 84,3 [102,3|117,8[162,5
85 | 26 | 31 | 38 | 47 | 52 | 63 | 77 | 88 | 106 | 128 | 148 | 204
22,4 26,7 | 32,7 | 40,4 | 44,7 | 54,2 | 66,2 | 75,7 | 91,2 [110,1|127,3(175,4
90 | 28 | 34 | 41 | 50 | 56 | 67 | 8 | 95 | 113 | 137 | 159 | 219
24,1 29,2 | 35,3 43,0 | 48,2576 714 |81,7|97,2 117,8136,7|188,3
95 | 30 | 36 | 44 | 53 | 60 | 72 | 89 | 101 | 121 | 147 | 170 | 234
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 117
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t - to, Tennootnaua 1 M u3oaMpoBanHoON TpyOsl, BT/M (KKan/4-M), mpu AuaMeTpe
°C YCIIOBHOT'O IIPOX0/1a, MM
15 20 | 25 | 32 | 40 | 50 | 65 80 | 100 | 125 | 150 | 200
1 2 3 4 5 6 7 8 9 10 11 12 13
25,8 | 31,0 | 37,8 | 45,6 | 51,6 | 61,9 | 76,5 | 86,9 [104,1|126,4|146,2|201,2
100 | 32 | 38 | 47 | 57 | 64 | 77 | 95 | 108 | 129 | 156 | 181 | 250
27,5 32,7 | 40,4 | 49,0 | 55,0 | 66,2 | 81,7 | 92,9 [110,9(134,2|155,7|215,0
105 | 34 | 41 | 50 | 61 | 68 | 82 | 101 | 115 | 137 | 166 | 193 | 266
29,2 | 35,3 43,0 | 52,5 | 58,5 70,5 | 86,9 | 98,0 {117,8|142,8|166,0|228,8
110 | 36 | 44 | 52 | 65 | 72 | 87 | 108 | 122 | 145 | 176 | 205 | 282
31,0 37,8 | 44,7 | 55,9 | 61,9 | 74,8 | 92,9 [104,9|124,7/151,4|176,3 |242,5
115 | 38 | 40 | 55 | 69 | 76 | 92 | 114 | 129 | 154 | 186 | 217 | 299
317 | 40,4 | 47,3 | 59,3 | 65,4 | 79,1 | 98,0 [110,9]132,4|160,0|186,6|257,1
120 | 40 | 49 | 58 | 72 | 80 | 98 | 120 | 136 | 163 | 197 | 229 | 315
34,41 42,1 49,9 | 61,9 | 68,8 | 84,3 |103,2{117,0|140,2|169,4|196,9|270,9
125 | 42 | 51 | 61 | 76 | 84 | 103 | 127 | 144 | 171 | 207 | 241 | 332
36,1 43,9 | 52,5]654 | 72,2 | 88,6 |109,21123,8|147,1|178,0(207,3|285,5
130 | 44 | 53 | 64 | 80 | 88 | 108 | 133 | 151 | 180 | 217 | 253 | 348
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 118
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t - to, Tennootnaua 1 M u3oaMpoBanHoON TpyOsl, BT/M (KKan/4-M), mpu AuaMeTpe
°C YCIIOBHOT'O IIPOX0/1a, MM

15 20 | 25 | 32 | 40 | 50 | 65 80 | 100 | 125 | 150 | 200

37,8 | 45,6 | 55,0 | 68,8 | 75,7 | 92,9 |114,4|129,9|154,8|186,6|217,6(299,3

135 | 47 | 56 | 67 | 84 | 93 | 113 | 140 | 158 | 189 | 228 | 265 | 365

40,4 | 48,2 | 57,6 | 72,2 | 80,8 | 97,2 |120,4|135,9(162,5|196,1|227,9|313,9

140 | 49 | 39 71 | 87 | 98 | 119 | 145 | 165 | 198 | 238 | 278

42,1| 50,7 | 61,1 | 74,8 | 84,3 |102,3|124,7|141,9(170,3|204,7|239,1

Tabmuma 9

[Tormxaromuii KOA(GUIMESHT Ha TETUIOOTAA4y CTaTbHBIX dJIEKTPOCBAPHBIX
MPSIMOIIOBHBIX TPYyO K

Y CIoBHEIH 10 15 20 25 32 40 50
JTUaAMETP, MM
Kosddumment K 0,82 | 085 | 093 0.9 0.9 094 | 0,95
Taomuua 10

KoaddurmenTs! Temioornaun a1t MOBEPXHOCTEH Og U Oy [S]

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 119
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

BryTpennss Koadduunent Koapdunment
TETUIOOT/Ia4YH TEIIO0TIa4YH
MIOBEPXHOCTh o, B1/ (M2'° Q) Hapy>kHast TOBEpXHOCTh ) oy, BT /(M2'O Q)
OrpaXKIAIOIINX OTPaXIAIOUINX KOHCTPYKIIHIA
KOHCTPYKLHUN [Klpfaﬂ/ [Kﬁaﬂ/
(um™-°C)] (am™-°C)]
1 2 3 4
1. Cren, momnos,| 8,7(7,5) |l. Hapyxubeix cteH, mnokpsituii,| 23 (19,8)
TJIAJIKUX TIOTOJIKOB, NEePEeKPBITHI HaJ Mpoe3aaMu M Hajl
MOTOJIKOB c xoJloAHbIMH  (0€3  Oorpa)kaarouIux
BBICTYTIAKOLIUMH CTEHOK) moanoibsiMu B CeBepHOU
peOpamu npu CTPOUTEIBHO-KIIMMATHYECKON 30HE
OTHOIIICHUU BBICOTHI
h pebep K
PacCTOSIHUIO a
MEXTY TpaHsIMH
coceqHuX pebep h/a
<0,3
2. IloronkoB c¢| 7,6(6,5) |2. llepexkpeituii Hax xosoxHbimu| 17 (14,6)
BBICTYTAIOIUMH NOJBAJIAMH, COOOIMIAIONIUMHCA €
peOpamu npu HApy>KHBIM BO3AYXOM: TEPEKPHITHIA
OTHOLICHUU hla > HaJl XOJIOJHBIMU (C Orpa)KAaroIUMU
0,3 CTEHKaMH) MOJIOJIbIMHU "
XOJOAHBIME 3Taxkamu B (CeBepHOii
CTPOUTEIILHO-KIMMATHYECKON 30HE
3. 3enutHbix| 9,9 (8,5) |3. IlepexkpsiTuii uepmaunbix u Haxa| 12 (10,3)
¢donapeit HEOTAIJIUBAEMBIMH  TIOJ[BAJIAMH  CO
CBETOBBIMU TPOEMaMH B CTEHaX, a
TaKxKe HapyKHBIX CTEH c
BO3JIyLITHOU IIPOCIIONKON,
BEHTHJIUPYEMOI Hapy>KHBIM
BO3/IyXOM
4. IlepexpbrTuit HaJ 6 (5,2)
HEOTaIJIUBAaeMbIMH TIOABallaMu 0e3
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂﬂMELLlEHHE peKname
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 120
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Kosddumuent Kosddumuent
BnytpeHHsas bd b
OBEPXHOCTh TennooT Aty Hapy>xHast HoBEpXHOCTh TOIIOOT 29K
I
p ag, B/(M2-°C) Py P . low, Br/(m%°0)
OTPAKIAFOIINX OTPAKIAIONINX KOHCTPYKITUH
COHCTDVKLL [kKan/ [kxan/
HCTPYKIUI
Py (am>°C)] (am>C)]
CBETOBBIX MPOEMOB B  CTEHAX,
pPACIIONIOKEHHBIX ~ BBIIIE  YPOBHS
3¢MJIM, M HaJ HEOTaIIMBaeMbIMHU
TEXHHYECKUMH ITOTIOJIbSIMH,
pPACIONIOKEHHBIMH ~ HUXKE  YPOBHSI
3eMITH
Tabauma 11
[TonpaBounkIil KO3 GuIEHT B
3HaueHus kodduiuenra B
[IponomxkuTeENnbHOCTD bpun
HaXO0XKJACHUS B IIOMEIICHUN
Marepuaiia, u3aeiaum,
JUTSL HECBHIITYIHX
OJICXJIBI ¥ TPAHCIIOPTHBIX JUTSI CHITTY9UX
MaTepHajoB U JUTSL OIS TBI
CpEeICTB MaTepuaioB
TpaHCIopTa
st mepBoro vaca 0,5 0.4 0,35
Jlnst BTOpOroO yaca 0,3 0,25 0,2
Jlns TpeThero vaca 0,2 0,15 0,12
Taomuma 12

3HaueHust KO3PPUIUEHTOB 3aTE€HEHUSI CBETOBOIO MTpoeMa YF U s © OTHOCUTEIIHHOTO
MIPOHUKAHUS COJTHEYHOM paguainuu kKF U ks COOTBETCTBEHHO OKOH U 3€HUTHBIX (oHapeit

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 121
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3nayenue K03hHUIUCHTOB YF, Vs, kF,

ks

No B JICPEBSIHHBIX WJIH B
B 3amoxHeHne CBETOBOTO MpoeMa IJIACTMACCOBBIX  |METAINIMYECKUX
1.
neperieTax neperieTax
kru
VFUVs | kFuks |YFuU s I
)
1 |[BycnoiiHoe OCTEKJICHUE c
TEIUIO0TPAKAFOIITHM MOKPBITHEM Ha
BHYTPEHHEM CTCKJIC:
nByXclioHble  crekionaketsl B[ 0,80 0,57 0,90 | 0,57
OJIMHAPHBIX MeperuIeTax
NBOMHOE OCTekJeHue B cmapeHHbix| 0,75 0,57 0,85 0,57
neperieTax
JIIBOMHOE OCTeKJieHne B pasaenbHbix| 0,65 0,57 0,80 | 0,57
neperieTax
2 |Tpoiinoe OCTEKJICHHE B
P 0,5 0,83 0,7 | 0,83
pa3aebHO-CIIAPEHHBIX TePEIIeTax
3 |/IByXCIOMHBIE CTEKJIONAKETHI U OJUHAPHOE 0.75 0.83
OCTEKJICHHUE B Pa3CIbHBIX NIEPETUIeTax ? ’
Taobmuma 13

Temnootnada OTKPHITO MPOIOKEHHBIX TPYOOIPOBOIOB CUCTEM BOASHOI'O OTOIUICHUS g
(BepTUKAJIBHBIX - BEPXHSISI, TOPU3OHTAIIBHBIX - HUKHSS CTPOKA)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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PR RS N— Temnootnaua 1 M TpyOsI ¢, BT/M, 1ipu ¢ - 1o, °C, uepes 1 °C
to, | AUaMeETp,
Cl um o | 1| 213|456 | 7| 8]0
1 2 3 4 5 6 7 8 9 10 11 12
30 10 15 16 17 17 18 18 20 21 21 22
22 23 23 24 25 26 28 28 29 30
15 20 | 21 | 21 | 22 | 23 | 24 | 24 | 25 | 26 | 28
26 28 29 30 31 32 34 35 36 37
20 23 24 25 26 28 29 31 32 34 35
32 34 35 36 38 39 41 42 43 44
25 31 32 34 35 36 37 38 41 42 43
39 41 43 44 45 47 49 51 52 53
32 39 41 43 44 45 47 50 51 52 54
47 | 50 | 52 | 54 | 56 | 58 | 60 | 63 | 64 | 67
40 31 | 33 | 56 | 38 | 60 | 63 | 65 | 67 | 69 | 12
53 56 58 60 63 65 67 69 72 74
50 56 58 60 63 65 67 69 72 74 77
65 67 69 73 77 78 81 84 87 90
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 123
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PR RS N— Temnootnaua 1 M TpyOsI ¢, BT/M, 1ipu ¢ - 1o, °C, uepes 1 °C
to, | AUaMeETp,
Cl um o | 1| 213|456 | 7| 8]0
40 10 22 23 24 24 25 25 27 28 28 29
31 32 32 34 35 36 37 38 39 41
15 28 30 30 31 32 34 34 35 36 37
38 39 41 42 43 44 44 46 47 49
20 36 37 38 39 41 42 43 44 45 46
43 47 50 52 53 55 57 58 59 60
25 44 46 47 49 51 52 53 55 56 58
57 59 63 65 66 68 71 72 74 75
32 56 58 60 61 64 65 67 68 71 73
74 77 79 81 84 86 89 92 94 96
40 64 66 68 70 72 74 77 78 80 82
77 79 80 84 86 88 89 92 94 97
50 79 82 85 87 88 93 95 97 100 | 103
93 95 99 101 | 105 | 107 | 110 | 113 | 115 | 118
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 124
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t- | Venonsii Temnootnaua 1 M TpyOsI ¢, BT/™M, TipH £ - £, °C, uepe3 1 °C

to, | AUaMeETp,

Tl mm o | 1| 23|45 |6l 7| 58]|o

50| 10 | 30 | 30 | 31 | 32 | 32 | 34 | 35 | 35 | 36 | 37

15 38 38 39 41 41 43 44 44 45 46

20 | 47 | 49 | 50 | 51 | 52 | 53 | 54 | 56 | 57 | S8

25 9 | 60 | 62 | 64 | 65 | 67 | 68 | 10 | 72 | 13

32 74 | 16 | 18 | 80 | 82 | 84 | 8 | 88 | 91 | 92

40 | 8 | 8 | 88 | 91 | 93 | % | 97 | 99 | 101 | 103

100 | 102 | 106 | 108 | 110 | 113 | 116 | 118 | 121 | 124

50 106 | 108 | 111 | 114 | 117 | 120 | 123 | 125 | 128 | 131

122 | 125 | 129 | 132 | 135 | 138 | 141 | 144 | 148 | 151

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 125
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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t- | Venonsii Temnootnaua 1 M TpyOsI ¢, BT/™M, TipH £ - £, °C, uepe3 1 °C

to, | AUaMeETp,

Tl mm o | 1| 23|45 |6l 7| 58]|o

60 | 10 | 38 | 38 | 39 | 41 | 42 | 42 | 43 | 44 | 4 | 45

15 47 49 50 51 52 53 | 55 | 55 | 56 | 57

20 | 59 | 6l | 63 | 64 | 65 | 66 | 67 | 68 | 10 | 12

25 74 | 16 | 18 | 19 | 81 | 8 | 8 | 8 | 8 | 89

92 94 96 98 | 100 | 102 | 104 | 106 | 108 | 110

32 94 96 98 | 100 | 102 | 105 | 106 | 108 | 110 | 113

114 | 115 | 118 | 121 | 123 | 125 | 128 | 130 | 132 | 135

40 107 | 109 | 111 | 114 | 116 | 119 | 121 | 123 | 125 | 128

127 | 29 | 132 | 135 | 137 | 141 | 143 | 145 | 149 | 151

50 134 | 137 | 141 | 143 | 146 | 149 | 152 | 156 | 158 | 162

155 | 157 | 160 | 164 | 167 | 171 | 174 | 177 | 182 | 185

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 126
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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t- | Venonsii Temnootnaua 1 M TpyOsI ¢, BT/™M, TipH £ - £, °C, uepe3 1 °C

to, | AUaMeETp,

Tl mm o | 1| 23|45 |6l 7| 58]|o

701 10 | 46 | 48 | 49 | 49 | 50 | 51 | 52 | 52 | 53 | 55

15 59 | 60 61 63 64 65 | 66 | 67 | 68 | 70

20 | 415 | 17| 78 | 80 | 8 | 8 | 8 | 8 | &7

93 95 96 97 | 100 | 102 | 103 | 105 | 107 | 108

25 93 94 96 97 | 100 | 101 | 103 | 107 | 107 | 109

113 | 114 | 116 | 118 | 121 | 123 | 125 | 128 | 128 | 131

32 117 | 119 | 121 | 123 | 125 | 128 | 130 | 133 | 135 | 137

138 | 141 | 143 | 145 | 148 | 151 | 153 | 156 | 159 | 162

40 132 | 135 | 137 | 140 | 143 | 145 | 148 | 151 | 152 | 154

155 | 157 | 160 | 163 | 166 | 168 | 172 | 174 | 178 | 180

50 165 | 167 | 171 | 174 | 178 | 180 | 185 | 187 | 191 | 194

187 | 191 | 194 | 198 | 202 | 205 | 208 | 213 | 215 | 218

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 127
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t- | Venonsii Temnootnaua 1 M TpyOsI ¢, BT/™M, TipH £ - £, °C, uepe3 1 °C

to, | AUaMeETp,

Tl mm o | 1| 23|45 |6l 7| 58]|o

80| 10 | 56 | 57 | 58 | 58 | 59 | 60 | 61l | 63 | 64 | 65

15 71 72 73 74 75 11 78 79 81 81

20 | 8 | 89 | 92 | 93 | 94 | % | 98 | 99 | 101 | 102

109 | 111 | 114 | 115 | 117 | 120 | 121 | 123 | 125 | 127

25 110 | 113 | 114 | 116 | 119 | 120 | 122 | 124 | 125 | 128

134 | 136 | 138 | 141 | 143 | 145 | 146 | 149 | 151 | 153

32 139 | 142 | 144 | 146 | 149 | 151 | 153 | 156 | 158 | 162

164 | 166 | 170 | 172 | 174 | 178 | 180 | 182 | 186 | 188

40 158 | 160 | 165 | 166 | 169 | 173 | 174 | 177 | 180 | 182

184 | 186 | 189 | 192 | 195 | 198 | 201 | 204 | 208 | 210

50 196 | 200 | 203 | 207 | 210 | 214 | 217 | 221 | 224 | 228

223 | 227 | 230 | 235 | 238 | 242 | 246 | 250 | 253 | 257

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 128
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t- | Venonsii Temnootnaua 1 M TpyOsI ¢, BT/™M, TipH £ - £, °C, uepe3 1 °C

to, | AUaMeETp,
C| wmu o | 1| 23|45 |6l 7| 58]|o

% | 10 | 65 | 66 | 67 | 68 | 10 | 71 | 12 | 72 | 13 | 14

15 82 &4 86 87 88 89 91 92 93 94

107 | 108 | 110 | 112 | 114 | 115 | 117 | 119 | 120 | 122

20 103 | 106 | 107 | 108 | 110 | 112 | 114 | 115 | 116 | 118

128 | 131 | 132 | 135 | 137 | 138 | 141 | 143 | 144 | 146

25 130 | 131 | 134 | 136 | 137 | 138 | 139 | 142 | 146 | 148

156 | 158 | 160 | 163 | 164 | 167 | 170 | 172 | 175 | 177

32 164 | 166 | 168 | 172 | 173 | 175 | 179 | 181 | 184 | 186

191 | 194 | 196 | 200 | 201 | 204 | 208 | 212 | 214 | 216

40 186 | 188 | 190 | 194 | 196 | 200 | 202 | 206 | 208 | 212

214 | 217 | 220 | 223 | 227 | 229 | 232 | 236 | 238 | 242

50 231 | 235 | 238 | 243 | 246 | 250 | 253 | 257 | 260 | 264

260 | 265 | 270 | 272 | 275 | 280 | 284 | 288 | 293 | 296

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 129
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PR RS N— Temnootnaua 1 M TpyOsI ¢, BT/M, 1ipu ¢ - 1o, °C, uepes 1 °C
to, | AUaMeETp,
Cl um o | 1| 213|456 | 7| 8]0
100 10 75 77 78 79 80 81 82 83 84 85
101 | 102 | 103 | 105 | 106 | 107 | 108 | 110 | 112 | 113
15 95 97 99 100 | 100 | 101 | 102 | 103 | 105 | 106
122 | 124 | 126 | 128 | 129 | 131 | 134 | 135 | 136 | 138
20 120 | 122 | 123 | 124 | 127 | 129 | 130 | 132 | 134 | 136
149 | 152 | 155 | 156 | 158 | 159 | 162 | 164 | 166 | 169
25 149 | 150 | 152 | 154 | 157 | 159 | 162 | 164 | 166 | 167
180 | 182 | 186 | 188 | 191 | 194 | 195 | 199 | 200 | 203
32 188 | 191 | 193 | 196 | 199 | 202 | 204 | 206 | 209 | 212
222 | 224 | 228 | 231 | 235 | 237 | 239 | 243 | 246 | 250
40 214 | 217 | 220 | 223 | 227 | 230 | 233 | 236 | 239 | 242
246 | 250 | 253 | 257 | 260 | 265 | 267 | 271 | 274 | 278
50 268 | 272 | 275 | 279 | 284 | 287 | 292 | 295 | 299 | 303
300 | 305 | 309 | 314 | 318 | 322 | 327 | 330 | 335 | 339
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 130

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru
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PR RS N— Temnootnaua 1 M TpyOsI ¢, BT/M, 1ipu ¢ - 1o, °C, uepes 1 °C
to, | AUaMeETp,
Cl um o | 1| 213|456 | 7| 8]0
110 10 86 87 88 89 90 91 93 94 95 96
113 | 115 | 116 | 118 | 119 | 120 | 122 | 124 | 125 | 126
15 108 | 109 | 110 | 111 | 113 | 115 | 116 | 117 | 118 | 120
139 | 140 | 142 | 144 | 145 | 147 | 149 | 151 | 153 | 154
20 136 | 137 | 139 | 140 | 142 | 144 | 146 | 148 | 150 | 152
169 | 171 | 173 | 175 | 177 | 180 | 182 | 184 | 187 | 189
25 169 | 172 | 174 | 176 | 178 | 180 | 182 | 184 | 187 | 189
205 208 211 214 216 219 221 224 227 230
32 207 | 210 | 212 | 216 | 218 | 222 | 224 | 226 | 229 | 232
244 | 246 | 251 | 254 | 258 | 260 | 262 | 266 | 269 | 274
40 235 | 239 | 242 | 245 | 249 | 253 | 256 | 259 | 262 | 265
271 | 275 | 278 | 282 | 286 | 291 | 293 | 297 | 300 | 304
50 295 | 299 | 302 | 306 | 312 | 315 | 321 | 324 | 327 | 330
330 | 335 | 339 | 345 | 349 | 354 | 359 | 362 | 368 | 370
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 131
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PR RS N— Temnootnaua 1 M TpyOsI ¢, BT/M, 1ipu ¢ - 1o, °C, uepes 1 °C
to, | AUaMeETp,
Cl um o | 1| 213|456 | 7| 8]0
120 10 98 99 100 | 101 | 102 | 104 | 105 | 106 | 107 | 108
128 | 130 | 131 | 133 | 135 | 136 | 138 | 140 | 141 143
15 122 | 123 | 124 | 126 | 128 | 129 | 130 | 132 | 134 | 135
156 | 158 | 160 | 162 | 164 | 166 | 168 | 170 | 172 | 173
20 154 | 156 | 157 | 159 | 160 | 162 | 164 | 166 | 168 | 170
191 | 193 | 195 | 198 | 200 | 202 | 205 | 207 | 209 | 212
25 192 194 197 199 201 204 206 208 211 213
233 235 238 241 244 247 249 252 255 257
32 226 | 229 | 231 | 234 | 237 | 240 | 242 | 244 | 247 | 251
266 | 269 | 273 | 276 | 280 | 282 | 284 | 288 | 291 | 295
40 257 | 260 | 263 | 266 | 270 | 274 | 277 | 280 | 283 | 286
295 | 300 | 302 | 307 | 310 | 315 | 317 | 321 | 325 | 329
50 321 | 326 | 329 | 333 | 338 | 341 | 347 | 350 | 354 | 358
360 | 366 | 369 | 375 | 379 | 383 | 388 | 391 | 397 | 401
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 132
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t- | Venonsii Temnootnaua 1 M TpyOsI ¢, BT/™M, TipH £ - £, °C, uepe3 1 °C

to, | AUaMeETp,

Tl mm o | 1| 23|45 |6l 7| 58]|o

130 10 97 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108

131 | 132 | 133 | 135 | 136 | 137 | 138 | 141 | 143 | 144

15 123 | 125 | 128 | 129 | 129 | 130 | 130 | 132 | 134 | 135

159 | 160 | 163 | 165 | 166 | 168 | 171 | 173 | 174 | 176

20 156 | 158 | 159 | 160 | 163 | 166 | 167 | 169 | 171 | 173

194 | 197 | 200 | 201 | 203 | 204 | 208 | 210 | 212 | 215

25 194 | 194 | 197 | 200 | 202 | 204 | 208 | 210 | 212 | 213

234 | 236 | 241 | 242 | 246 | 249 | 250 | 255 | 256 | 259

32 244 | 248 | 249 | 253 | 256 | 259 | 261 | 264 | 367 | 220

289 | 290 | 295 | 298 | 303 | 304 | 306 | 311 | 314 | 319

40 278 | 281 | 284 | 288 | 292 | 295 | 300 | 302 | 305 | 308

320 | 324 | 327 | 331 | 334 | 340 | 342 | 347 | 350 | 354

50 348 | 352 | 355 | 360 | 365 | 369 | 374 | 378 | 382 | 386

390 | 395 | 400 | 405 | 409 | 414 | 419 | 422 | 428 | 432

IIpumeuanue. Tennooraaua Tpy® npuHATa: OpH dy 10 50 MM BKIIOUUTENIBHO JUIS
TpyO JErkux M OOBIKHOBEHHBIX; HpU o) cBeiie 50 MM - 118 TpyO CTaJbHBIX
AJIEKTPOCBAPHBIX MPSMOIIOBHBIX.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 133
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KoadduienTs! Temnonepenaun 0TOMUTENBHBIX TPUO0pPoB Kp

Tabmuna 14

KoaddunmenT remnonepenayn OTOMUTEIHLHOTO
npubopa Kp, BT/(M2 °C) [KKaJI/(q-M2 -°C)] mpu
Tun HarpeBaTeIbHBIX TeMIepaTypHOM Hamnope npubdopa, °C
npubopoB
50 -60 60 - 70 70 - 80 80 - 100
1 2 3 4 5
Paagmnarops! uyryHHbIE:
cpeaHue 8,1(7,0) 8,7 (7,5) 9,3 (8,0) 9,9 (8,5)
BBICOKHE 7,2 (6,2) 7,4 (6,4) 7,7 (6,6) 7,9 (6,8)
PanunaTtopsl cTanbHbIE:
naHeIbHbIe 9,9 (8,5) 10,5 (9,0) 11,3(9,5) | 11,6 (10,0)
JTUCTOTPYOHBIE 6,4 (5,5) 7,7 (6,0) 7,6 (6,5) 8,1(7,0)
TpyObl 4yryHHbIE peOpUCTHIE:
B OJMH PSIJT 5,2(4,5) 5,3 (4,6) 5,6 (4,8) 5,7 (4,9)
B JIBa psiza 4,8 (4,1) 4.9 (42) 5,0 (4,3) 5,1 (4,4)
B TpH psifia u Ooee 4,2 (3,6) 4,3 (3,7) 4.4 (3,8) 4.4 (3,9)

Pasmewerue peknami

4 B goxymenTax: 134
reklama.complexdoc.ru

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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Tun HarpeBaTenbHbIX

KoaddunmenT remnonepenayn OTOMUTEIHLHOTO
npubopa Kp, BT/(M2 °C) [KKaJI/(q-M2 -°C)] mpu
TeMIepaTypHOM Hanope npudopa, °C

npubopoB
50 -60 60 - 70 70 - 80 80 - 100

Peructpser u3 craapHBIX TPYO:

B onHy HUTKY, Dy <40 mm| 13,4 (11,5) | 14,0 (12,0) | 14,5 (12,5) | 14,5 (12,5)
To %€, Dy =50 - 100 mm | 11,6 (10,0) | 12,2(10,5) | 12,8 (11,0) | 13,4 (11,5)
TO %€, Dy > 125 MM 11,6 (10,0) | 12,2 (10,5) | 12,2 (10,5) | 12,2 (10,5)

Peructpsl u3 cranbHbIX TPYO: 11,6 (10,0) | 12,8 (11,0) | 13,4 (11,5) | 13,4 (11,5)
B 1B¢ U Oonee nutok Dy <| 9,3 (8,0) 10,5 (9,0) 10,5 (9,0) 10,5 (9,0)
40 Mmm
1O %€, Dy > 50 MM

KonBekTopsl 6e3 koxyxa (Turma

KII, «IIporpecc», «Axkopm» u| 4,8 (4,1) 4,9 (4,2) 5,0 (4,3) 5,1(4,4)

71p.)

KoHBEKTOpBI ¢ KOKYXOM THIIA: 4,8 (4,1) 4,9 (4,2) 5,0 (4,3) 5,1(4,4)
«YHHUBEpCA» 4,7 (4,0) 5,8 (5,0) 6,5 (5,6) 7,8 (6,7)
«Komdopt»

nl]-ﬂthlllﬂ'ﬂHHEH W IKONoOrM4ecLan 'EEEOI'IEGHDE'I'I:, PﬂﬂMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 135

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Tun HarpeBaTenbHbIX

KoaddunmenT remnonepenayn OTOMUTEIHLHOTO
npubopa Kp, BT/(M2 °C) [KKaJI/(q-M2 -°C)] mpu
TeMIepaTypHOM Hanope npudopa, °C

npubopoB
50 - 60 60 - 70 70 - 80 80 - 100
bumerannnyeckuit npudop| 5,9 (5,1) 6,5 (5,6) 7,2 (6,2) 8,6 (7,4)
«Kopamn»
Tabnuua 15

VY aenpHbIN pacxo]l TEMJIOHOCUTEIIS HA OTOIUIEHUE go IIPU 3aBUCUMOM CXeMe
IIPUCOEANHEHNS CUCTEM OTOIICHUS K TEIJIOBOW CETH

VY aenbHbIN pacxos TEIIOHOCUTENS go, KI/BT [Kr/(kkai/4)], mpu pacueTHON pa3HOCTH
TEMIEpaTypbl TeIIOHOCUTEN At = 11 - 12, °C

95-170 105 -70 120 - 70 130 -70 150 - 70
0.0344 0.02457 0.0172 0.0143 0.01075
0,040 0,02857 0,020 0,0167 0,0125
Taonuma 16
PacuerHbie mapameTphl BO3yXa U KPaTHOCTh BO3yXOOOMEHA B IIOMEIICHUSIX KHUITBIX
3manui [1]
Pacuernas KparHocTh Bo3yXx00OMeHa Hin
TeMIeparypa| KOJHWYECTBO YIAIIEMOTO BO3IyXa U3
BO3/IyXa B [IOMEILEHUS
ITomemmenue o
XOJIOTHBIN
NepHoJI To/a,
°C [IpuTox BriTsikka
1 2 3 4

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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Pacuernas Kpatnocts Bo3ayxooOMeHa win
TeMmIepaTypa| KOJMYECTBO yJAJIIEMOr0 BO3AyXa U3
BO3/yXa B MIOMEIICHUS
ITomemenue .
XOJIOAHBIH
IIepHoJ roja,
°C IIpurox BeITskka
Kunas komuara kBaptup win| 18 (20) - 3 M2/ Ha 1 M2 sKuTbIx
OOIIEeKUTHI MOMENIeHU I
To xKe, B  paiioHax cl 20(22) - To xe
TeMIepaTypoi Haunbosee
XOJIOAHOU IS TUTHEBKA
(obecneuennocteio 0,92) -31 °C
U HIXKE
KyxHsi KBapTHpBI U OOIIEKUTHS,
KyOoBas:
C JIEKTPOILITUTAMH 18 - He menee 60 M°/4
C Ta30BBIMM IUINTAMH - He metee 60 M>/a pu
2-KOH(OPOYHBIX TUIUTAX
He menee 75 M°/4 npu 3-
KOH(OPOUHBIX IIUTAX
He metee 90 M>/a npu 4-
KOH(OPOUHBIX IIUTAX
CymmnbHbld KA 1T OJEKIbI - - 30 Mo/
1 00yBH B KBapTHpax
Bannas 25 - 25 M /u
Y6opHas uHIUBU Ty aTIbHAS 18 25 Mo/a

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,
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MaCCOBBIX MepOHpI/IﬂTI/Iﬁ, OTJbIXa,

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pacuernas KpaTtHocTh BO31yX000MeHA UITH
TeMIleparypa| KOJMYECTBO yAaasieMOro BO3IyXa U3
BO3/yXa B MTOMETIEHUS
[Tomemenue .
XOJIOTHBIH
MIePHUOJ] TO/1a,
°C IIpurox BeITskka
CoBmeneHHOE MIOMEIIIeHNE 25 - 50 M>/a
yOOpHOI 1 BAaHHOUH
To xe, ¢ UHAUBULYAIBHBIM 18 - 50 M>/a
HArpeBOM
VMbiBaabHas 00mas 18 - 0,5 MO/
JymeBas oOmias 25 - 5M/u
Y6opnast obmas 16 - 50 M>/a Ha 1 yHUTa3 u 25
M /4 Ha 1 nuccyap

lapnepoOnass ~ koMHata s 18 - 1,5 M/
YHCTKH, YMBIBAJTbHAS B
OOILIEKUTHN
Bectubronp, oOmmuii  kopumop, 16 - -
nepesHss, JIECTHUYHAs KIETKa B
KBapTUPHOM JIOME
Bectubronp, oOmmii  kopumop, 18 - -
NepeHss, JIECTHUYHAs KIETKa B
OOLIEKUTHN
[Tomemenne misi  KyJbTYypHO- 18 - 1

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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Pacuernas KpaTtHocTh BO31yX000MeHA UITH
TeMIleparypa| KOJMYECTBO yAaasieMOro BO3IyXa U3
BO3/yXa B MTOMETIEHUS
[Tomemenue Y .
XOJIOTHBIH
MIePHUOJ] TO/1a,
°C IIpurox BeITskka
Y4E€OHBIX U CIIOPTUBHBIX 3aHSITHH,
MOMETIEHUS ISl aJIMUHUCTPALIAN
U TIepcoHasa
[TocTupounas 15 ITo 7 M4
pacuery,
HO HE
MeHee 4
I'mapunbHas, CyILIWJIbHAsA B 15 ITo 3 My
OOIIEKHUTHUSIX pacuery,
HO HE
MeHee 2
KnanoBeie 1151 XpaHeHUsT JTMYHBIX 12 - 0,5 MO/
BeICH, CIIOPTHUBHOTO WHBEHTApS,
XO3SIICTBCHHBIE W OCIIbEBHIE B
OOIIEe)KUTHI
[TanaTa u3onsTOpa B OOIIEKUTUN 20 - 1 M3/q
MarmmnHoe noMemnieHue TudToB 5 - ITo pacuety, HO HE MeHee
0,5 MO/
MycopocbopodHasi kamepa 5 - 1 M/ (daepe3 cTBOI

MYyCOpOTIPOBO/IA)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,
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PacuerHas Kpatnocts Bo3ayxooOMeHa win
TEeMIIEpaTypa| KOJIUYECTBO YIAIEMOI0 BO3yXa U3
BO3JlyXa B IIOMELICHUS
ITomemenue .
XOJIOAHBIN
IIEpUOJ roJa,
°C IIpurox BeITskka

Ilpumeuanusa x madn 16: 1. B yrIoBeIX MOMEMICHUSX KBAPTUP U OOIIEKHUTHIA
pacyeTHyI0 TeMIlepaTypy BO3JyXa clieayeT npuHuMarh Ha 2 °C BbIlIe yKa3aHHOW B
TaOIHIIE.

2. B nectHumuHbIX KieTkax aomMoB s IV knumatmueckoro paiiona u IIIb
KJIIMMAaTHU4YECKOr0 IOJpalioHa, a TakKe JOMOB C KBapTUPHBIM OTOIUICHUEM pacyeTHas
TEMIIEpaTypa BO3AyXa HE HOPMUPYETCSL.

3. TemmepaTypa Bo3/1yXa B MAIlIMHHOM IOMEIICHUH JTH(TOB B TETUILIA MEPHO]] ro/1a
He joikHa npessimath 40 °C.

4. 3naueHuss B CKOOKax OTHOCATCS K JIOMaM JJIsl TPEcTapelblXx U ceMed ¢
VHBAJINJAMU.

Tabmuma 17

PacuerHast TemnepaTypa Bo3ayxa U KpaTHOCTh BO3yX000OMEHa B IETCKHUX JTOIIKOJIBHBIX
yupexaeHusx [18]

Pacuernas temmneparypa Bo3nyxa, °C KpaTtHocTs 0OMeHa Bo3ayxa B 1 4
BO BCEX
KIIMMaTUYECKUX
B II, III B IA, Ib, I’ .
paiioHax 3a
[Tomemenue KIIMMaTUYECKUX KIIMMaTUYECKUX
B IA, Ib, IT’ N BIV . HCKITIOYCHHEM
pationax u IB, noapanoHax
KJIMMaTHYECKUX 1 KJIIMMaTU4Y€CKOM 1A, IB, IT"
oAparioHax paiione MIOAPaOHOB
KJIMMAaTUYECKHUX
noApanoHax
MIPUTOK |BBITSDKKA | TIPUTOK | BEITSDKKA
1 2 3 4 5 6 7 8
nl]-ﬂthlllﬂ'ﬂHHEH W IKONoOrM4ecLan ﬁBEﬂI’IECHDETh, pﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 140
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Pacuernas temneparypa Bozayxa, °C

Kpatnocts oOMeHa Bo3nyxa B 1 4

BO BCEX
KINMaTHYEeCKUX
B 11, III BIA, Ib, IT N
paiioHax 3a
ITomemienue KIAMaTHYECKUX KJIUMAaTHYECKHUX
B IA, Ib, IT’ . BIV . HCKJIIOYCHHEM
paiionax u IB, opalioHax
KJIAMaTHYECKUX I KJINMaTH4E€CKOM 1A, 1B, IT
moJipaiioHax alioHe I
AP KITMMaTHYECKHX p TO/IpauoHoB
nojpaiioHax
MIPUTOK |BBITSKKA | IPUTOK | BBITSDKKA
['pynnosas, 23 22 21 2,5 1,5 - 1,5
pasneBasibHast 2-ii
rPyNmbl  PaHHETO
BozpacTa u 1-i
MJIAZIIECH TPYIIIbI
I'pynmnoseie
pa3aeBabHbIE:
2-1 22 21 20 2,5 1,5 - 1,5
Maaamniei
TPYTIIIBI
cpenHed U 21 20 19 2,5 1,5 - 1,5
cTapumx
rpynn
Tyanernsle:
SICEJILHBIX 23 22 21 - 1,5 - 1,5
rpynn
JIOTIITKOJIFHBIX 21 20 19 - 1,5 - 1,5
rpynn
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 141
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Pacuernas temneparypa Bozayxa, °C

Kpatnocts oOMeHa Bo3nyxa B 1 4

BO BCEX
KJIMMaTHYECKUX
B I, III B IA, Ib, I’ N
paiioHax 3a
[Tomemenue KJIIMMaTUYECKUX KIIMMaTHYECKUX
B IA, Ib, IT’ . BIV . HCKJIIOYCHHEM
paiionax u IB, opalioHax
KJIAMaTHYECKUX I KJINMaTH4E€CKOM 1A, 1B, IT
noapaiioHax paiioHe MOJPaliOHOB
KJIIMMaTUYECKUX
nojpaiioHax
MIPUTOK |BBITSKKA | IPUTOK | BBITSDKKA
Bby¢ernsbie 16 16 16 - 1,5 - 1,5
3ans! JUISt 20 19 18 15 1,5 1,5
MY3BIKQJIBHBIX U
TUMHACTHICCKHIX
3aHATHH
[Iporynounsie 12 - - ITo pacuery, HO He MeHee 20 M/
BEpaH/1bl Ha | pebeHka
[Tomemenus 30 30 30 ITo pacuety, HO HEe meHee 50 M/
Oaccelina IUIA Ha | peGenka
oOydyeHus:  nerei
MJIABaHUIO

Pacuetnas remmneparypa Bo3yxa M KpaTHOCTh BO3/lyXO0OMEHa B 3[aHHSIX HIKOJI, IIKOJI-

Taomuma 18

WHTEPHATOB M MPO(eCCHOHATBFHO-TEXHUYECKUX YUeOHBIX 3aBeeHu [ 18]

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,
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KpatHocth
Pacuetnas temneparypa Bo3zayxa, °C oOMeHa BO3ayXa
Blu
Ilomemienue IL, III
KJIIMMAaTHYECKHE
IA, IB, I N v
pationsl u 1B, .
KIIMMAaTHYECKHE 1 KITMMATHYECKHI | IPUTOK | BBITSKKA
MOApanioOHbI paiioH
KJIIMMAaTHYECKHE
MOApanioOHbI
Kraccubie 21 18 17 16 m>/a na 1
TTOMEIIICHMUS, qeJ1.
y4eOHbIC KaOWHETHI,
nabopaTtopuu
VueGubie 17 15 15 20 M /a ma 1
MacTepCKHe qeJ1.
AXTOBEIN  3am - 20 18 18 20 M /4 Ha 1
JIEKITMOHHAS qeJ1.
ayIUTOpHs,  KJacc
MEHUST U MY3BIKH -
KJIyOHasi KOMHaTa
KpyxxkoBbie 21 18 17 - 1,5
TTOMCIIICHUS
CranbHbIe KOMHATHI 18 16 16 - 1,5
IIKOJI-MHTEPHATOB U
WHTEPHATOB npu
IIKOJIax
Taonuma 19

[TnoTHOCTH BO3ayXxa npu HOpMabHOM atMocheprom aasneruu 0,1 MIla (760 mm pr.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Temnepartypa, |IInotHocts| Temneparypa,| I InotHocTs | Temmepatypa, (IImotHocTs | Temneparypa, |l InoTHOCTS |

°C P, KO/M> °C P, Kr/M °C P, Kr/M> °C P, Kr/M
1 2 3 4 5 6 7 8

-40 1,555 -22 1,405 -4 1,312 14 1,23
-39 1,51 -21 1,4 -3 1,308 15 1,226
-38 1,5 -20 1,396 -2 1,303 16 1,222
-37 1,495 -19 1,394 -1 1,298 17 1,217
-36 1,49 -18 1,385 0 1,293 18 1,213
-35 1,483 -17 1,379 1 1,288 19 1,209
-34 1,476 -16 1,374 2 1,284 20 1,205
-33 1,47 -15 1,368 3 1,279 21 1,201
-32 1,463 -14 1,363 4 1,275 22 1,197
-31 1,458 -13 1,358 5 1,27 23 1,193
-30 1,452 -12 1,353 6 1,265 24 1,189
-29 1,446 -11 1,348 7 1,261 25 1,185
-28 1,44 -10 1,342 8 1,256 26 1,181

il P st 144

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru




basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Temnepartypa, |IInotHocts| Temneparypa,| I InotHocTs | Temmepatypa, (IImotHocTs | Temneparypa, |l InoTHOCTS |
°C P, Kr/M° °C P, Kr/M> °C P, Kr/M> °C P, Kr/M>
=27 1,435 -9 1,337 9 1,252 27 1,177
-26 1,43 -8 1,332 10 1,248 28 1,173
-25 1,423 -7 1,327 11 1,243 29 1,169
-24 1,418 -6 1,322 12 1,239 30 1,165
-23 1,411 -5 1,317 13 1,235 31 1,161
32 1,157
Taomuma 20
OTHOIIIEHUE KOJIUYECTBA TEIUIA, TEPSIEMOTO C BO3yXOM, YXOSIIUM YEPE3 OTKPHITHIN
npoeM Hapyxy Q703
OTHOILIICHHE KOJTMYECTBA TEIUIA, TEPSIEMOTO C BO3yXOM,
OrHomeHne YXOJSIIITUM Yepe3 OTKPBITHIN 1poeM Hapyxy Q'/Qs, npu
IJIOIAU TTpoemMa K OTHOCHUTEJILHOM pacXoie BO3ayXa g
IUTOIIAH Iesiel F =
1,0 0,9 0,8 0,7 0,6 0,5
10 0,25 0,18 0,16 0,06 0 -
20 0,38 0,26 0,20 0,13 0,06 0,02
30 0,42 0,34 0,27 0,20 0,12 0,06
np-Dthlllﬂ'ﬂHHEH W IKONoOrM4ecLan ﬁB:!ﬂI'IECHDE'I’h, PﬂSMELLlEHHE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 145
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OTHoOLIEHNE KOJIMYECTBA TEIUIA, TEPSIEMOTO C BO31yXOM,
OTtHouleHNE YXOJSIIMM Yepe3 OTKPHITHIN npoeM Hapyxky QQs, npu
IUIoLIaiu IpoemMa K OTHOCHUTEJILHOM PacXxoZ€ BO3/lyXa ¢
IUIOLIAH 1een F =
1,0 0,9 0,8 0,7 0,6 0,5
40 0,50 0,43 0,35 0,26 0,18 0,11
50 0,60 0,51 0,42 0,34 0,24 0,16
60 - 0,60 0,59 0,40 0,30 0,20
Tabmuma 21

Hopwme! pacxoza ropsiueit Boasl B cpeiHue cyTku mnpu tremmeparype 55 °C (CHull

2.04.01-85%)
Hopma pacxoma ropsiueit BoJbl, Ji
Bongonorpeburenu N3mepurens
B B CYTKH B Yac
cpenHue| HauOOJIBIIETO HanOOJIBIIIETO

CYTKH |BOAOIOTPEOICHHUS|BOIOTIOTPEOICHNUS

1 2 3 4 5
1. Kuneie oMa 1 )xurenn
KBapTHPHOTO THIIA c
LIEHTPaTM30BaHHBIM
TOpsS/YUM BOJIOCHAOKCHHEM,
000py/I0BaHHBIE:
YMBIBaJIbHUKaMU, 85 100 7,9

MOMWKaMHu U AyHaiaMu;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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Hopwma pacxona ropsueit Boasl, 1
Boponorpeburenu N3meputens
B B CYyTKH B Yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIMOTPEOJICHNUS [BOJIOIOTPEOICHUS
CUISIYNMHU BaHHaMH, 90 110 9,2
000pyIOBaHHBIMH JYIIIAMU;
¢ BanHamu anuHo# 1500 105 120 10
- 1700 MM,
000pyI0BaHHBIMHU c
TyTIaMU;
JKUJIBIE JIOMa BBICOTOM 115 130 10,9
CB. 12 ATaXen c
[EHTPATN30BAaHHBIM
TOpPSYUM BOJIOCHA0KCHHEM
" MIOBBIIIICHHBIMU
TpeOOBaHUSIMU K ux
O7aroycTpoicTBy
2. OOIeKUTHS: 1 xurens
C OOIIUMU JYIIIEBBIMU; 50 60 6,3
C JymiamMu TpU BCEX 60 70 8,2
KHUIIBIX KOMHATAaX;
OJloKaMu  AYIIEBBIX Ha 80 90 7,5
dTaXKAX pu KHITBIX
KOMHATax B KaXJ0M CEKIUHU
3IaHUs
MpoMEILLNEHHAR W 3KONOMMYEckan GE30NacHocTE, PasmeleHne pexnamb
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 147

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru




basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Hopwma pacxona ropsueit Boasl, 1
Boponorpeburenu N3meputens
B B CyTKHU B 4ac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIMOTPEOJICHNUS [BOJIOIOTPEOICHUS
3. 'oCTUHMIIEI, ITAHCHOHATEI 1 xuTeNnh 70 70 8,2
A MOTEIH C  OOIIMMH
BaHHAMHM U JTyIIaMHU
4. T"ocTrHUIIB u 1 >xuTein 140 140 12
MAaHCUOHATHI C AYyIIaMU BO
BCEX OTJIENbHBIX HOMEpax
5. T'ocTHHUIEI ¢ BaHHAMU B 1 >xxuTenn
OTIENBHBIX HOMeEpax, %
00I11ero Yuciia HOMEpOB:
Io 25; 100 100 10,4
o 75; 150 150 15
100 180 180 16
6. bospHUIIB: 1 xoiika
75 75 5,4
¢ oOmMMH BaHHAMH H
Ty IIEBBIMH;
c CaHUTAPHBIMHU 90 90 7,7
JyIIaMH, TPUOIMKEHHBIMU
K IajlaTaM;
WH(]EKITNOHHBIC 110 110 9,5
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 148

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Hopwma pacxona ropsueit Boasl, 1
Boponorpeburenu N3meputens
B B CYyTKH B Yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIOTPEOICHNUS |BOIOTIOTPEOICHHS
7. Canatopuu © Joma 1 xoiika
OTIbIXA:
C BaHHaMM IIpU BCEX 120 120 4,9
KHJIBIX KOMHATaXx;
C JymiamMud TpU BCEX 75 75 8,2
KHUIIBIX KOMHATaX
8. IonukanHUKN u| 1 OonbHOII B 5,2 6 1,2
aMOyJ1laTopuu CMEHY
HDDHNI.I.I.I'IE‘HHEH W IKONoOrM4ecLan ﬁmﬂaﬂﬁﬂﬂl’h_ PHSMELLIE'HHE' pﬂlﬂ'lﬂ!dbl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 149
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Boponorpeburenu

W3mepurens

Hopwma pacxona ropsueit Boasl, 1

B B CYTKHU
cpenHue| HauOOJBIIETO
CYTKH |BOJOIOTpeOIeHNUs

B 4ac
HanOOJIBIIErO
BOJIONIOTPEOIEHUS

9. Jlerckue siICIU-Cabl:

C JTHCBHBIM Hpe6BIBaHI/ICM
ETEN:

co
paboTaronmmu
nonrypabpukarax;

CTOJIOBBIMH,
Ha

co CTOJIOBBIMU,
paboTaroIMH Ha CHIpbE, U
MMpavyCYHbIMU,
000pyTIOBaHHBIMH
ABTOMAaTHUYCCKUMHU
CTUpAJIbHBIMU MAalllMHAMU

C KPYTJIOCYTOYHBIM
npeObIBaHUEM JIeTEH:

co
paboTaronmmu
nonrypabpukarax;

CTOJIOBBIMH,
Ha

co CTOJIOBBIMU,
paboTarouM1 Ha CHIpbE, U
MMpavyCYHbIMU,
000pyTIOBaHHBIMH
ABTOMAaTHUYCCKUMHU
CTUpAJIbHBIMU MalllTUHAMU

1 pebenoxk

11,5 16

25 35

21,4 30

28,5 40

4,5

4,5

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,
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Hopwma pacxona ropsueit Boasl, 1

Boponorpeburenu N3meputens
B B CYTKHU B Yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIOTPEOICHNUS |BOIOTIOTPEOICHHS
10. IInonepckue narepsi: 1 mecto
co CTOJIOBBIMU, 40 40 8
paboTarouM1 Ha CHIpbE, U
MpaYeyHbIMH,
000pyTI0BaHHBIMH
aBTOMATHYECKHUMHU
CTHPaJIbHBIMU MalIHHAMU;
co CTOJIOBBIMU, 30 30 8
paboTaronmMu Ha
noiypabpukarax, "
CTUPKOM Oebs B
[EHTPATN30BaHHBIX
MpaYeyHbIX
11. IIpaueunsle: 1 kr cyxoro
Oenbs

MEXaHU3UPOBAHHBIE; 25 25 25

HEMEXaHU3UPOBaHHbBIE 15 15 15
12. AnmunuctpaTuBHbIe| 1 paboTaroniuii 5 7 2
3AHHS
13. YueOnpie 3aBenenus (B|1 ywamuiics u 1 6 8 1,2
T.4. BBICHINE W CpeIHHE| [IPENo/aBaTelb
CIICIHATbHBIC) C AYIIECBBIMU
IpY THMMHACTUYECKUX 3ajlax

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PHSMEI.LIE'HI‘IE' peKname

oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 151
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basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Hopwma pacxona ropsueit Boasl, 1

Boponorpeburenu N3meputens
B B CYyTKH B Yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIOTPEOICHNUS |BOIOTIOTPEOICHHS
u Oyderamu,
peanu3yomUMH  TOTOBYIO
MIPOTYKITHEO
14. Jlaboparopuu BeiciuX| 1 npubop B 112 130 21,6
U CPEIHUX CICIUATBHBIX CMEHY
3aBeICHUN
15. O6meoOpazoBarenbubie| 1 yuammiics u 1 3 3,5 1
IIKOJIBI C JIYIICBBIMU TIPH| TPETIOaBaTeIb
TUMHACTUYCCKUX 3ajaxX M B CMEHY
CTOJIOBBIMH, PabOTaIOIIUMHU
Ha nosry(adpukarax;
TO € C MPOJAJICHHBIM JHEM 3.4 3,1 1
16. [Tpodeccuonanbro-|1 yuanuiics u 1 8 9 1,4
TEXHUYECKHE YYWIHIIA C|IPEroIaBaTelb
JTyTIIEBBIMHU pu B CMCHY
TUMHACTHYCCKUX 3ajax M
CTOJIOBBIMH, PaOOTAIOIINUMH
Ha nosry(adpukarax
npﬂHbll.l.l.l'l&HHEH W IKONoOrM4ecLan ﬁmnamncm, PBSMEI.LIE‘HI‘IE‘ pEK.HEMbI
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 152
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basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Hopwma pacxona ropsueit Boasl, 1

Boponorpeburenu N3meputens
B B CYyTKH B Yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIMOTPEOJICHNUS [BOJIOIOTPEOICHUS
17. Ikonsl-uHTepHaThl c|l yuammiics u 1
MTOMETICHUSIMU: Mpero1aBaTeNb
B CMEHY
yueOHBIMU (c| 1 wmecro 2,7 3,2 1
JTyTIEBBIMH npu
TUMHACTUYECKUX 3aJ1ax);
CIIaJIbHBIMHU 30 30 6
18. Hayuno-| 1 paborarommii
HCCIIEIOBATEIIbCKUE
WHCTUTYTHI U JaOOpaTOpUU:
XHUMUYECKOTO MpoduiIs; 60 80 8
OMOJIOTUYECKOTO 55 75 8,2
npodus;
(bU3HYECKOTO MPOPIUIIS; 15 20 1,7
€CTECTBEHHBIX HAYK 5 7 1,7
HFHJHNI.I.I.I'IE‘HHEH W IKONoOrM4ecLan 'EBMHBE:HDETI:._ PHSMEI.LIE'HI‘IE' pﬂlﬂ'lﬂ!ﬂbl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 153
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Hopwma pacxona ropsueit Boasl, 1

Boponorpeburenu N3meputens
B B CYyTKH B Yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIMOTPEOJICHNUS [BOJIOIOTPEOICHUS
19. Anreku: 1 paboTaromuii
TOPrOBBIN 3al u 5 7 2
[IOICOOHBIE TTOMEIICHHS;
naboparopus 55 75 8,2
MIPUTOTOBJICHUS JIEKAPCTB
20. [Ipennpustust| 1 ycioBHoe 12,7 12,7 12,7
OOIIECCTBEHHOTO TTUTAHHUS: 0111010
IS MIPUTOTOBJIEHUS 11,2 11,2 11,2
UM, PEAIU3yeMOd B
00eIeHHOM 3alI€E;
MpOAaBAEMOM Ha JOM
21. MarazuHsl: 1 paboTaroniuii
B cMeHy (20 M
TOPTOBOTO
[Ipo10BOILCTBEHHEIE; 3ama) 65 65 9,6
IIPOMTOBapHbIE 5 7 2
22. Ilapukmaxepckue 1 pabouee 33 35 4,7
MECTO B CMEHY
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 154
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Hopwma pacxona ropsueit Boasl, 1

Boponorpeburenu N3meputens
B B CyTKHU B yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIMOTPEOJICHNUS [BOJIOIOTPEOICHUS

23. Kunoreatpsl 1 mecTO 1,5 1,5 0,2
24. KnyOsr 1 mecToO 2,6 3 0.4
25. Teatpsl:

JUISL 3pUTENCH; 1 mectoO 5 5 0,3

JUISL apTHCTOB 1 apTucr 25 25 2,2
26. Cranuonst u
CIIOPT3aJIbI:

TS 3pUTENEH; 1 mecto 1 1 0,1

Uit (QU3KYJIBTYPHUKOB 1 30 30 2,5
(c yuerom npuema nyma);  |(pU3KyJIbTypHUK

JUIS1 CHOPTCMEHOB 1 cnoprcmen 60 60 5
27. [InaBarenbHbIE
OaccelHbl:

JUISL 3pUTENEH; 1 mecto 1 1 0,1

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 155
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basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Hopwma pacxona ropsueit Boasl, 1
Boponorpeburenu N3meputens
B B CYyTKH B yac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJOIMOTPEOJICHNUS [BOJIOIOTPEOICHUS
JUIsl CHOPTCMEHOB 1 cioprcmen 60 6 5
28. banu: 1 mocerurens
1 MBIThS B MBUILHOM C - 120 120
Ta3aMd Ha CKaMbsiX H
OTOJIACKUBAHUEM B JYIIIE;
TO K€ C IpPUEMOM - 190 190
037I0pPOBUTEIBHBIX
poreayp "
OTOJIACKUBAHUEM B JYIIIE;
JtylieBasi KaOuHa; 240 240
BaHHas KaOWHa 360 360
29. ymeBble B ObITOBBIX| 1 mymieBast - 270 270
MTOMEIICHUSIX CETKa B CMECHY
MTPOMBIIIITICHHBIX
MPEATPUITHI
30. Hexu c| 1 gen. B cmeny - 24 8,4
TETUJTOBBIICIICHUSIMH CBBIIIIC
84 x/Ix Ha 1 M4
31. OcrtanbHble 1IEXU 1 yen. B cMeHy - 11 4,4
MNpoMeUNeEHHAR W 3KoNorM4eckan GesonacHocTs, PasmelleHie pexnams
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 156
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basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Hopwma pacxona ropsueit Boasl, 1

Boponorpeburenu N3meputens
B B CYTKH B Hac
cpenHue| HauOOJBIIETO HauOOJIBIIETO
CYTKH |BOJONIOTPEOICHNUS |BOJONIOTPEOICHUS

IHlpumeuanus: 1. HopMbl pacxojia BoJIbl YCTaHOBJICHBI JJI1 OCHOBHBIX IMOTpeOUTENEH
Y BKJIIOYAIOT BCE JIOTIOJHUTEIbHBIE PAcXo/bl (00CTYKHBAIOIIUM MEPCOHAIOM, TyIIEBBIMU
JUT 00CITY>KHBAIOIIETO MEPCOHANIA, TOCETUTEISIMH, Ha YOOPKY TIOMEIIEHUH U T.I1.).

[ToTpebiienne BOAb! B IPYNIOBBIX AYIIEBBIX U HA HOXKHBIE BaHHBI B OBITOBBIX 3/1aHUSAX U
MOMEIICHUAX TPOM3BOJCTBCHHBIX MPENNpPUATHI, HAa CTUPKY O€bsi B TPAYCUYHbIX H
NPUTOTOBIICHHE THUIIM HA NPEANPUATHAX OOIIECTBEHHOTO NHTaHUS, a TaKkkKe Ha
BOJI0JICUEOHBIE TIPOLIEYPHI B BOIOJICUEOHHIIAX, BXOISAIIMX B COCTaB OOJILHUI] CAHATOPHEB H
MTOJIMKJIMHUK, HAJUIEKUT YUUTHIBATH JOIIOJHUTEIIBHO.

Hacrosimue tpeOoBaHWsT HE pacHpOCTPAaHAIOTCS Ha MOTpeOUTeNed, Uil KOTOPBIX
YCTaHOBJICHBl HOPMBI BOJIOTIOTPEOJICHHS, BKIIOYAIONIUME pAcXoJ BOJIbl Ha yKa3aHHbIC
HYKIBL.

2. Jlnsa BomomoTpeOuTeNneld TpakJaHCKUX 3/JaHUN, COOpPYKEHUH M IOMELIEHUH, He
yYKa3aHHBIX B HAcTosedl TabmuIe, HOPMBI pacxoja BOABI CJIEIyeT NPUHUMATH IS
MOTpeOUTENEH, aHAJTOTMYHBIX 10 XapaKTepy BOJAONOTPEOICHHUS.

Tabmnura 22

[TonpaBouHbIH KO3PPUITMEHT K pacxoaaM TeIuIa MPH Pa3TUIHON MPOTOIDKUTEIIBHOCTH
pabOTBI CUCTEMBI TOPSIYETO BOAOCHAOKEHUS

[TorrpaBouHbBIN KOADPHUITUEHT K pacxojam TeIuia npu
MIPOJIOJKUTEIHOCTH PabOThI CUCTEMBI TOPSYETO
BOJIOCHA0KEHUS B CYTKH, U

[TpoaoKUTENBHOCTh
paboTHl CUCTEMBI
ropsiYero BOJOCHAOKEHUS
B HEJIEIIO, CYT.

11-15 16 - 24

XHUJIBIE JOMA KBAPTHUPHOI'O TUITA

Pasmewerue peknami
4 e pokymenTax:
reklama.complexdoc.ru

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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[IpoaoKUTENBHOCTD
paboThI CUCTEMBI
TOpSYEeT0 BOJOCHA0KECHUS

[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro
BOJIOCHA0>KEHUS B CYTKH, U

B HEJZIEIIIO, CYT.
6-10 11-15 16 - 24
1 2 3 4
C YMbIBaJIbHUKaMH, MOMKaMH, AyILIaMH
4 0,65 0,74 0,79
5 0,69 0,80 0,86
6 0,72 0,85 0,93
7 0,76 0,91 1,0
C CUIYMMH BaHHAMM U JyIIaMHu
4 0,72 0,79 0,83
5 0,75 0,84 0,89
6 0,77 0,88 0,94
7 0,80 0,93 1,0
¢ BanHamu JuinHOH 1500 - 1700 MM 1 nymamu
MNPOMBILLIEHHAR W JKONOrMYEckan Ge3onacHocTs, Pasmewerue peknami

oXpaHa TpyQa, ayauT W capTiduKaLMa,

4 e gokymenTax:

COMAacosaHiA W paspelweHkd — uslugl.complexdoc.ru reklama.complexdoc.ru
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[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
[TpopomKUTETLHOCTD MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro
paboThI CUCTEMBI BOJIOCHA0>KEHUS B CYTKH, U
TOpsiYero BOJOCHAOKEHUS
B HEJZIEIIIO, CYT.
6-10 11-15 16 - 24
1 2 3 4
4 0,76 0,82 0,85
5 0,78 0,80 0,90
6 0,80 0,90 0,95
7 0,83 0,94 1,0
TIpH BhICOTE 3/1aHusI Oonee 12 ataxkei
4 0,80 0,86 0,89
5 0,82 0,90 0,95
6 0,84 0,95 1,0
7 0,87 0,99 1,0
OBIIEXUTHUA
C 0OLIMMH Ty IIEBBIMHU
4 0,68 0,76 0,81
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa TpyQa, ayauT W capTiduKaLMa,

4 e gokymenTax:

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru
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[IpoaoKUTENBHOCTD
paboThI CUCTEMBI
TOpSYEeT0 BOJOCHA0KECHUS

[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro

BOJIOCHA0>KEHUS B CYTKH, U

B HEJZIEIIIO, CYT.
6-10 11-15 16 - 24
1 2 3 4
5 0,71 0,82 0,87
6 0,74 0,86 0,94
7 0,78 0,92 1,0
C O6I]_[I/IMI/I AYyHIEBBIMU, ITPpadYCYHbIMHA, CTOJIOBBIMU
4 0,65 0,74 0,79
5 0,68 0,80 0,86
6 0,72 0,85 0,93
7 0,75 0,91 1,0
T'OCTUHMUIIBL, MOTEJIN, TAHCUOHATEI
C O6IJ_[I/IMI/I BaHHAMU U AylIaMH
4 0,66 0,69 0,74
5 0,71 0,76 0,81

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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[IpoaoKUTENBHOCTD
paboThI CUCTEMBI
TOpSYEeT0 BOJOCHA0KECHUS

[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro
BOJIOCHA0>KEHUS B CYTKH, U

B HEJZIEIIIO, CYT.
6-10 11-15 16 - 24
1 2 3 4
6 0,77 0,82 0,91
7 0,83 0,89 1,0
C BAaHHaMH | JyIIaMH BO BCEX HOMEPax
4 0,53 0,53 0,54
5 0,68 0,69 0,69
6 0,84 0,84 0,85
7 0,99 1,0
C BaHHaMH U AymiamMu 710 25 % ot o011ero uncia HoMepoB
4 0,63 0,65 0,69
5 0,70 0,74 0,78
6 0,79 0,825 0,895

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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[IpoaoKUTENBHOCTD
paboThI CUCTEMBI
TOpSYEeT0 BOJOCHA0KECHUS

[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro

BOJIOCHA0>KEHUS B CYTKH, U

B HEJIETIIO, CYT.
6-10 11-15 16 - 24

1 2 3 4

7 0,87 0,92 1,0

C BaHHaMHM U Aymamu 10 75 % oT o0111ero yucia HOMEpoB

4 0,56 0,57 0,59
5 0,68 0,71 0,72
6 0,82 0,835 0,835
7 0,95 0,97 1,0

C 06I_HI/IMI/I BaHHAMHU 1 AylIaMH

CAHATOPHMU OBILETO TUITIA, JOMA OTAbIXA, bOJIbHUIIBI

4 0,75 0,81 0,84
5 0,77 0,85 0,89
6 0,81 0,90 0,95
7 0,81 0,94 1,0

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:

reklama.complexdoc.ru
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[IpoaoKUTENBHOCTD
paboThI CUCTEMBI
TOpSYEeT0 BOJOCHA0KECHUS

[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro

BOJIOCHA0>KEHUS B CYTKH, U

B HEJZIEIIIO, CYT.
6-10 11-15 16 - 24
1 2 3 4
C BAHHaAMu HpI/I BCEX KOMHATax
4 0,57 0,63 0,66
5 0,66 0,73 0,77
6 0,75 0,84 0,89
7 0,84 0,94 1,0
IIKOJIbI-MHTEPHATBI
4 0,65 0,73 0,77
5 0,69 0,79 0,85
6 0,74 0,86 0,93
7 0,79 0,92 1,0

JETCKHUE ACJIN-CAbI

C IHEBHBIM MPeObIBAHNEM JIeTeH

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami
4 e pokymenTax:
reklama.complexdoc.ru
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[TonpaBouHbIil KOAPGUIMEHT K pacxoaam Teruia npu
[TpopomKUTETLHOCTD MIPOJAOIDKUTEILHOCTH Pa0OThI CUCTEMBI FOPSIUEro
paboThI CUCTEMBI BOJIOCHA0>KEHUS B CYTKH, U
TOpSYEeT0 BOJOCHA0KECHUS
B HEJIEJIO, CYT.
6-10 11-15 16 - 24
1 2 3 4
4 0,59 0,66 0,68
5 0,68 0,77 0,79
6 0,76 0,87 0,9
7 0,85 0,97 1,0
C KPYTJIOCYTOYHBIM IIPEObIBAHNEM JETEH
4 0,51 0,62 0,67
5 0,59 0,71 0,78
6 0,65 0,8 0,9
7 0,72 0,9 1,0
Tabnuna 23

VY aenbHbIe TEIUIOBBIE MOTEPU TPYOOIIPOBOJAMH CUCTEMBI TOPSYETO BOJOCHA0KECHUS

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru
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VY nenpHbIE TEIUIOBBIE TOTepHU TpyOoIpoBoamu, Bt/
M (KKaJI/9-M), IPH JUaMETPax yCIOBHOTO MPOX0/a,

MecTo 1 crioco0 MpoKJIAIKH MM
TpyOoImpoBoaa
15 20 25 32 40 50 70
1 2 3 4 5 6 7 8
I';maBHBIE MOjaroIMe CTOAKU NpU| - - - - 19.8 | 222 | 27.2
MpOKJIagKe WX B IITpadbe win (17,0) | (19.1) | (23.4)
KOMMYHHKAITUOHHOMN Iaxre,
M30JIMPOBAHHbBIC 254 | 28,5 | 349
(21,8) [ (24.5) | (30,0)
Bonopas6opusie  crosikm  6e3| 11,3 | 12,6 | 13,8 | 15,7 - - -
MOJIOTEHIIECYIIUTENEH (9.7) | (108) | (11.9)|(13.5)
W30JIMPOBAHHBIC MPHU MMPOKITAJIKE B
[IaxXTe CaHTEXHWYecKoW kaOuusl| 4.9 6,5 18,3 | 20,7
Goposze | (12,8) [ (14,2) | (15,7) | (17.8)
KOMMYKaHUKAIIMOHHOW TIaxTe
To ke, C MOJIOTEHIIECYITUTENSIMHA - 20,7 | 24,1 | 294 - - -
(17.8)|(20.7) | (25.3)
27,2 | 31,7 | 38,7
(23,4)1(27,3) [ (33,3)
Bomopazbopusie crosku| 24.1 | 29.7 | 35.1 | 44.0 - - -
HEHM30JIMPOBAHHBIE npu| (20.7) | (25.5) | (30.2) | (37.9)
MIPOKJIAIKe ux B H1axTe
CAHTEXHUYECKOU kabunsn| 31,7 | 39,1 | 46,3 | 57,9
Ooposne, kKoMmyKanukaruonunoi| (27,3) | (35,6) | (39,8) | (49,8)
laxTe WM OTKPHITO B BaHHOU
KOMHAaTe, KyXHe
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 165

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru
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VY nenpHbIE TEIUIOBBIE TOTepHU TpyOoIpoBoamu, Bt/
M (KKaJI/9-M), IPH JUaMETPax yCIOBHOTO MPOX0/a,
MecTo 1 crioco0 MpoKJIAIKH MM

TpyOoImpoBoaa

15 20 25 32 40 50 70

N3onupoBanHbie
pacrpenenuTeNbHbIe
TPyOOIPOBOIBI U MOIKIIOYAIOIIHIE
YYaCTKH CTOSIKOB (I10/IA0ILHUE):

B moiaBajie W Ha JectHuuHoit| 15.7 | 174 | 192 | 219 | 242 | 27.2 | 333
KJIETKE (13,5) [ (15.0) | (16.5) | (18.8) | (20.8) | (23.4) | (26.8)

193 | 21,4 | 23,6 | 26,9 | 29,8 | 33,5 | 40,9
(16,6) | (13,4) ] (20,3) | (23,1) | (25,6) | (26,8) | (36,2)

Ha XOJIOAHOM YepiaKe 193 | 21,5 | 23.6 | 27.0 | 29.8 | 33.5 | 40.9
(16.6) | (18.5) [ (20.3) | (23.2) | (25.6) | (28.8) | (35.2)

22,9 | 25,5 | 28,0 | 32,0 | 354 | 39,8 | 48,6
(19,7)1(21,9) [ (24,1) | (27,5) | (30,4) | (34,2) | (41,8)

Ha TEIJIOM YepJaKe 13,5 | 15,1 | 16,6 | 19.6 | 20.8 | 23,5 | 28.6
(11.,6)|(13.0)| (14.3) | (16.3) | (17.9) | (20.2) | (24.6)

17,1 | 19,2 | 21,1 | 24,0 | 26,4 | 28,8 | 36,3
(14,7) | (16,5) | (18,1) | (20,6) | (22,7) | (25,6) | (31,2)

[upkynsauuoHHbIE
TpyOOIPOBOIBL:
B [10BAJIE U30JIMPOBAHHBIE 12,7 | 14,1 | 155 | 17.6 | 194 | 21.9 | 26.7

(10.9)1(12.1)|(13.3) | (15.1) | (16.7) | (18.8) | (23.0)
16,3 | 18,1 | 19,9 | 22,6 | 25,0 | 28,1 | 34,4
(14,0) | (15,6) | (17,1) [ (19.4) | 21,5) | (24.2) | (29,6)

MpoMBILLNEHHAR W 3KONOMM4YecKan GeaonacHocTh, Paamewerne peknams

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 166
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VY nenpHbIE TEIUIOBBIE TOTepHU TpyOoIpoBoamu, Bt/
M (KKaJI/9-M), IPH JUaMETPax yCIOBHOTO MPOX0/a,
MecTo 1 crioco0 MpoKJIAIKH MM

TpyOoImpoBoaa

15 20 25 32 40 50 70

Ha TEIJIOM yepnake| 10,5 | 11,6 | 12,8 | 14,7 | 16,0 | 18,1 | 22,2
M30JIMPOBAaHHbBIE (9.0) [ (10,0) [(11,0) [ (12.6)|(13.8) | (15.6) | (19.1)

245 | 15,6 | 17,2 | 19,7 | 21,6 | 24,4 | 29,9
(21,1) | (13,4) [ (14,8) | (16,9) | (18,6) | (21,0) | (25,7)

Ha XOJIOJTHOM yepnake| 16,3 | 18,1 | 19,9 | 22,6 | 25,0 | 28,1 | 34.2
H30JIMPOBAHHbIC (14.0)| (15.6) | (17.1) | (19.4) | (21,5) [ (24.2) | (29.6)

199 | 23,2 | 243 | 27,6 | 27.6 | 34,4 | 42,1
(17,1)| (19,1){ (20,9) | (23,7) | (23,7) | (29,6) | (36,2)

B 1noMeuieHusx  kBaptupel| 23,3 | 28.6 | 34.0 | 42.6 | 50.0 | 60,5 | 83.7
HEH30JUPOBAHHBIC (20.0) | (24.6) [ (29.2) | (36.6) | (43.0) | (52,0) | (72.0)

31,3 | 38,5 | 457 | 572 | 67,2 | 81,3 | 112,6
(26,9) | (33,1)((39,3) | (492) | (57.8) | (69.,9) | (96,8)

Ha JIECTHUYHOU kinerke| 27,3 | 33.6 | 39.8 | 49.2 | 58.5 | 70.7 | 98.3
HEH30JUPOBAHHBIC (23.5)(28.9) | (34.2) | (42.8) | (50,3) | (60.8) | (84.5)

354 | 43,5 | 51,4 | 64,4 | 75,1 | 91,5 | 127,2
(30,4) | (37,4) | (44,2) | (55,4) | (65,1) [ (78,7)(109,4)

Hupkynsaunonnsle crosku npu| 9.8 | 109 | 12,0 | 13,6 | 15.0 | 17.0 | 20.7
mpoknaake ux B mrpabe| (8.4) | (9.4) ((10,3) | (11.,7)|(12.,9)|(14.6) | (17.8)
CAaHTEXHWYECKOH KaOWHBI WU

BaHHOM KOMHaTe uzonuposannsie | 13,4 | 15,0 | 16,4 | 18,6 | 20,6 | 23,3 | 28,4
(11,5)](12,9) | (14,1) | (16,0) | (17,7) | (20,0) | (24.,4)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 167
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VY nenpHbIE TEIUIOBBIE TOTepHU TpyOoIpoBoamu, Bt/
M (KKaJI/9-M), IPH JUaMETPax yCIOBHOTO MPOX0/a,
MecTo 1 crioco0 MpoKJIAIKH MM

TpyOoImpoBoaa

15 20 25 32 40 50 70

To e, HeN30IMpPOBaHHBIE 21,6 | 23.7 | 31.5 | 39,5 | 46,5 | 56.2 | 78.2
(18.6) | (23.0) | (27.1) | (34.0) | (40.0) | (48.3) | (67.2)

29,7 | 36,6 | 43,1 | 54,2 | 63,7 | 77,0 | 107,1
(25,5) 1 (31,5) | (31,5) | (46,6) | (54.,8) | (66,2) | (92,1)

Ilpumeuanue. B yncnurene mpuBeneHbl MOTepu 1 M TpyOOHpOBOJA CHUCTEM
TOpSIYET0 BOJOCHA0KEHUS, IPUCOCTUHIEMBIX K 3aKPBITBIM CHCTEMaM TETIOCHAOKEHMS,
B 3HAMEHATEJIE - K OTKPBITHIM CUCTEMaM TEIUIOCHA0KEHUS

Tabmnura 24

Koaddunuent, yuursiaronuii notepu Teria TpyoonpoBojaMu

KoaddummenTt, yunteiBaromuii motepu teria, Kyn

Tun cuctembl ropsiyero

BOJIOCHA0KEHUS IIPU HAJMYWU HApYKHBIX ceTel ropsyero | 0e3 Hapy>KHBIX
BonocHabOxenus mocie LTI (na Ganance | cereit ropsiaero
noTpeouTers) BOJIOCHAOKEHUS

C HU30JIUMPOBAaHHBIMU CTOSAKaMU

0e3 0,15 0,1
MOJIOTCHIICCY U TEIICH
c 0,25 0,2

MOJIOTCHUCCYHIIHUTCIIIMHA

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 168
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KoadduimenT, yauteiBaronuii motepu temia, Ky
Tum cuctembl ropsyero
BOJIOCHAOKEHUS MIPY HAJIMYWU HAPYKHBIX CeTel ropsiuero |  0e3 HapyKHBIX
BonocHaOxenus nocine L{TIT (na O6anance | cereit ropsiuero
moTpeduTes) BOJIOCHAOKEHUS
C HEeU30JIMPOBAHHBIMU CTOSIKAMU
0e3 0,25 0,2
MOJOTEHUECYIUTENEH
C 0,35 0,3
MOJIOTEHIIECY U TEII MU
Tabnuna 25

3HaueHus K03(pPUIMeHTa 4acOBOl HEPaBHOMEPHOCTH BOONIOTpeOIeHus ky

YucIeHHOoCTh Koaq)(bmn{eHT YucneHHoCTh KOB@@HHI{GHT
o JaCcoBOH o qacoBOU
KHUTCIICU KUTCIICHU
HEPaBHOMEPHOCTH Ky HEPaBHOMEPHOCTH Ky
1 2 3 4
150 5,15 2500 2,9
250 4.5 3000 2,85
350 4,1 4000 2,78
500 3,75 5000 2,74
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMacoaaHWA K pazpelusHi
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YHucneHHOCTh Koa(b(bﬂuyieHT HucneHHOCTh KOB(M)HHI{GHT
. 9acoBOI . 4acoBOM
KUTENen KUTENeh
HEPaBHOMEPHOCTH kr HEPaBHOMEPHOCTH ky
700 3,5 6000 2,7
1000 3,27 7500 2,65
1500 3,09 10000 2,6
2000 2,97 20000 2,4
Tao0numa 26
VY nenpHbIN pacxoj napa B MpayeyHbIX
VY eneHblld pacxon napa,
Tumn o6opynoBanus KT Ha KT 00pabaThiBaeMoro
Oebst
bak st mpuroToBIEHUS CTUPAIBHBIX PAaCTBOPOB 0,3

CrtupanbpHas MalIuHa 3arpy304HON Maccou Oembs, KT

5 1,0

10 0,95

25 0,85

50 0,80

100 0,75
merivioptivapuputmea N DRy 170
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VY nenbHbIN pacxon napa,

Tun o6opynoBanus KI' Ha KT 00pabaThiBaeMoro
Oenbs
KapycenpHast ycTaHOBKAa B MalIMHaxX 3arpy304HOM maccoit 1,15

50 kr Oenps

CymmnsHbIN OapabaH 3arpy309HOM MacCoi OeJbs, KT

5 1,56

25 1,05

CYHII/IJII)HO-FJIaI[I/IJII)HI)Ie KaTKu MMPONU3BOAUTCIIbBHOCTBIO

Oebs, Kr/4:
25 1,0
50 0,86
100 0,82

['manunbHBIN pecc TPOU3BOAUTEIBHOCTHIO O€Tbs, KT

5-18 1,0

2,5 1,0

MaHekeHbI 151 My>KCKUX pyOariek:

JUISL PyKaBOB 0,55

JUISL MAHXKET U PyKaBOB 0,45
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 171
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VY nenbHbIN pacxon napa,

Tun o6opynoBanus KI' Ha KT 00pabaThiBaeMoro
Oemnbs
JUIs KOopIiyca 1,90

IIpumeuanue. Pacxon napa st CTHPAILHOTO 00OPYAOBAHUS CIICAYET IPUHUMATh
¢ ko3 duiieHToM oxHOBpeMeHHOCTH nedcTBus 0,8, a Ui CYIIMIIBHO-TJIaIAIBHOTO
obopymosanus 1,0.

IPUJIOXKEHHUE 2

Tadauubl 1J14 onpeaeJeHUuss KOJIM4eCcTBA
BbIpadaTrbiBaeMOM TEIIOThI

Tabmura 1

[Torepu Temia mpu pacTonke BOJOTPEUHBIX KOTIOB

Tun BogorperHoro Koria MOIHHO(C;;;(/);;I 8, MBt [Motepu temna, I'[Ix (I'kai)
1 2 3
I[ITBM-50 58,1 (50) 3,01 (0,72)
I[ITHM-30 40,7 (35) 4,52 (1,08)
TBI'M-30 40,7 (35) 4,52 (1,08)
KBI'M-50 58,1 (50) 4,9 (1,17)
el gy 17
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Tun BogorpeitHoro kotia MOHIHOEE;I;?:;I a, MBr [Motepu Temna, I'JIx (I'kan)
KBI'M-30 34,4 (30) 9,8 (2,34)
KBI'M-20 23,3 (20) 9,04 (2,16)
KBI'M-10 11,6 (10) 7,16 (1,71)
TBI'-8m 9,3 (8) 17,7 (4,23)
TBI-4n 4,7 (4) 12,4 (2,97)
OP3-3p 3,50) 9,42 (2,25)

OPD>-2 2,3(2) 9,42 (2,25)
OPD-1 1,16 (1) 7,91 (1,89)
310-60 1,0 (0,4) 6,03 (1,44)
«MuHCK» U 11p. 1,16 (1) 7,91 (1,89)
«OHeprus», «YHUBepcam u 0,7 (0,6) 4,9 (1,17)
Ap.

Tabnuna 3

[Torepu Temsa U30IMPOBAHHBIMU OaKaMU

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,
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XapaKTepUCTUKA CTATbHBIX BEPTUKAIBHBIX [110THOCTD TEMIOBOTO MOTOKA Yepe3
HWINHAPUYECKUX 0aKOB-aKKyMYJISITOPOB u3osiuio, MBT (I'kan/4)

D=4,73m H=598mV=100n 0,0050 (0,0043)

D=6,63 M H=598mV=200un 0,0079 (0,0068)

D=7,58 M, H=745mV=300m 0,0109 (0,0094)

D=8,53 M, H=745mV =400 n° 0,0127 (0,0109)

D=1043 M H=8,95m V=700 »’ 0,0187 (0,0161)

D=1233 M H=28,95MV=1000 »’ 0,0239 (0,0205)

Ilpumeuanue. Pa3Mepbl pe3epByapoB TMPHHATHI 1O JAHHBIM HHCTHUTYTa

«ITpoeKTCTamIbKOHCTPYKIIUS.

Tao0mwuma 2

VY nenpHBIN pacxo]l BOAbI Ha COOCTBEHHBIE HYX bl X BO

Y aenbHBIN pacxoj BoAbl Ha cOOCTBeHHbIE HY kbl XBO, T
MCXOHOM BOJBI HA | T XMMOYHIIIEHHOMN BOJIBI, IIPH KECTKOCTH
HCXOJIHOM BOJIBI (001I1as1), MT-9KB/KT

Cxema XBO Honur
1 2 3 4 5 6 7 8 9 10 | 11
Na- Cynbdoyrons|0,031]0,047]0,063|0,078|0,094| 0,11 |0,125| - - - -
KaTHOHUPOBAHUE

Katnonur  {0,015/0,023(0,031(0,039(0,047(0,055|0,062| - - - -

KVY-2
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B AOKYMEHTaX: 174
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VY nenpHbII pacxo BOJbl Ha cOOCTBeHHbIE HYXAbI XBO, T
MCXOAHOM BOJBI HA | T XMMOYMILIEHHOM BOJBI, IPU KECTKOCTU
Cxema XBO Vot WCXOJHOU BOBI (00111as1), MI-3KB/KT

1 2 3 4 5 6 7 8 9 10 | 11
H- Cynsdoyroms| - |0,052(0,075|0,098|0,122|0,144(0,167|0,19(0,214]0,235|0,258
KaTHOHUPOBaHUE
C  «TOJIOAHOW»
perexnepauuein

Illpumeuanue. Kodxpdunuenr Ha

pereHepaIo  BOJIbI

onpeacicH Ha OCHOBaHWUU

ycpeaHeHHbIX JaHHbIX BTU u yTounsercs npu npoBeneHuu Hanaaku XBO.

Temneparypa nomorpeBa ma3yra

Tabmuma 4

TemmnepaTypa nmogorpesa masyTta, °C, mis
MapKu Ma3yTa
MecTto nonmorpesa
M 46 - 60 M 80 - 100
1 2 3

B kene3HOMOpPOXKHBIX LUCTEpHAX NeEpes
CIIMBOM 30 60
B npueMHON eMKOCTH U XpaHUJIUIIAX 40 - 60 30 - 80
ITepen popcynkamu:

MEXaHUYECKUMHU W
[IapOMEXaHUYECKUMU 100 120

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 175
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Temmnepatypa nogorpesa masyra, °C, 1
MapKy Ma3yTa
Mecro nonorpesa
M 46 - 60 M 80 - 100
1 2 3
BO3J1yLIIHBIMA HU3KOHAIIOPHBIMHU 90 110
MapOBBIMM WM  BO3AYLIHBIMU
BBICOKOHAIIOPHBIMH 85 105
Ta0numa 5

Bpewmst pa3orpesa ma3yra

Bpewms pazorpesa mazyra, 4
Mapxka mazyra
B X0J10/1HO€ Bpems roaa ¢ 15.10 mo | B reruioe Bpems roaa ¢ 15.04
15.04 mo 15.10
M 20 6 3
M 40 8 4
M 60, M 80, M 100 10 4
Tabmnuua 6

Pacxon nmapa ams pazorpeBa Ma3yTta

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 176
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Pacxox HopmanbHOTO TIapa, Kr/T Ma3yTa, Py THIax GOpCyHOK

Masyr
BO3/TYIITHBIX MapOBBIX MEXaHHYECKUX
dnoTckuit 46 243 36
Tonounsrit M 40 48 247 42
M 100 34 239 39

Ilpumeuanue. B HOpMy pacxoma mapa sl MapoBbIX (POPCYHOK BXOIUT PacXoj
rapa Ha paciblUIeHUE Ma3yTa.

Tabmuma 7

HopwmatuBsl pacxoja Tersa Ha cCOOCTBEHHBIE HYX/Ibl KOTEIbHON

HopmaTus pacxoza Temia 1o 3JieMeHTam
3arpart, % HOMUHAJIBHOW HArpy3KH KOTEJIbHON
Cocragustonias pacxo/ia TeIIOBOM
SHEPTUH Ha COOCTBEHHBIC HYKIbI
KOTEIBHBIX CnoeBble U
I"a3zo00pa3nHoe Kunkoe
(akenbHO-
TOILTMBO TOILTMBO
CJIOEBBIE TOIKH
1 3 4
[IponyBka MapOBBIX KOTJIOB
MapOINPOU3BOIUTENLHOCTHIO, T/U:
mo 10 0,13 0,13 0,13
ooiee 10 0,06 0,06 0,06
PacrTonka xotnoB 0,06 0,06 0,06
npﬂHbll.l.l.l'l&HHEH W AKoNnord4Yeckan ﬁmﬂaﬂHDE'lh, PBSMEI.LIE‘HI‘IE‘ pEK.HEMbI
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 177
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Hopwmatus pacxona Termia mo 31eMeHTaM
3arpat, % HOMHHAJIBHOW HAarpy3KH KOTEIbHON
CocraBnsitonas pacxo/ia TEeriIoBOn
SHEPTUH Ha COOCTBEHHBIC HYKIbI
KOTEJIbHBIX CrnoeBbie
l"azoo0paznoe Kunkoe
(akenbHO-
TOTLITUBO TOTLTUBO
CJIOEBbIE TOTKHU

O0yBKa KOTJIOB - 0,36 0,32
[yTbe o pemeTKky Kotia - 2,5 -
MasyTHoe X031CTBO - - 1,6
[TapoBoii pacibul Ma3yTa - - 4,5
[Togorpes Bo3myxa B Kanopudepax - - 1,2
DKEKTOP APOOCOUNUCTKH - - 0,17
TexHonornueckue HYK/IBI
XUMBOJIOOYHCTKH, Jea’panum:
OTOIUICHWE U XO3SWUCTBEHHBIC HYXKbI
KOTEJIbHOM; noTepu Teria
MMaponpoBOJaMH, HAcOCaMH, OakaMu | 2,2 2 1,7
T.IL.; YTEUKH, ucHapeHus npu
onpoOUpPOBaHUU u BBISIBJICHUH
HEUCHpaBHOCTEH! B 000OpyAOBaHUU;
HEyUYTEHHbIE TOTEPU
UTOT'O 2,39-232 5,05-2,55 9,68 - 3,91

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Hopmatus pacxoza Teria 1o 3JeMeHTaM
3arpat, % HOMHHAJIBHOW HAarpy3KH KOTEIbHON
Cocrasismomas pacxo/ia TEMIOBON

SHEpPIrur Ha COOCTBEHHBIC HY Kb

KOTEJIbHBIX CrnoeBbie
l"azoo0paznoe Kunkoe
(akenbHO-

TOIIJIMBO TOIIJIMBO
CJIOCBBIC TOIIKHU

BCJIIMYHNHA HpOI[yBKI/I KOTJIOB HpOI/I3BOHI/ITeHBHOCTBIO 10 T/LI = 10 /0, CBBbIIIIC 10 T/q - 5
A)'
9

BO3Bpat koHjieHcara 90 - 95 %, remrnepaTtypa Bo3Bpaiaemoro konjaencara 90 °C;
TeMIeparypa J00aBOYHON XMMHYECKH OUYUIIEHHOU BOAIbI 5 °C;
mapka masyta M 100, nonorpes mazyta ot 5 1o 105 °C;

NpoOeoYucTKa MPHUHATA JUId KOTJIOB NapONpPOU3BOAMTENBHOCTBIO Oonee 25 T1/4,
paboTaronx Ha CEPHUCTOM Ma3yTe, OypBIX YIJISX U yIiie MaszI/I APII ¢ pacxonoMm napa
Ha xkekTop 1500 kr/4 mpu maBnenuun 1,37 Mlla (14 krc/cm”) u temmeparype 280 - 330
OC;

pacxoj TOIUIMBA HA PACTONKY MPUHAT UCXOAS M3 CIEIYIOIIETO0 YUCIIa PACTONOK B
roji: 6 mocie MpOCTOsl AJTUTENBHOCTBIO 0 12 4, 3 - mociie MpoCTOos IIUTEIHHOCTHIO
ooiee 12 u;

pacxox  mapa  Ha  Kamopudepsl Ui [OJOTpeBa  BO3AyXa  IEpen
BO3lyXOIOJOrpEBATENIEM NIPETYCMOTPEH Ul KOTIOB IapONpPOU3BOAUTEILHOCTBIO 25 T/9
¥ BBIIIE U pabOTAIOIUX HA CEPHUCTOM Ma3yTe, OyphIX yrisix u yrie mapku APIIL.

2. Ilpn HamMuUK PE3EpPBHOIO TOIUIMBA B KOTEJIBHOMN CIIEAYET AONOJHUTEIBHO YUYECTb
pacxo[ TeIula Ha IIOJ0TPEB TOILIUBA.

Ta0muma 8

HOpMI)I IJNIOTHOCTH TCIIJIOBOI'O ITOTOKA AJIAA TCIIJIOBBIX CeTeﬁ, IMPOJIOKCHHBIX B
HCIMIPOXOAHBIX KaHaJIax

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 179
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Hopma m10THOCTH TEIUIOBOIO TOTOKA YIS ABYXTPYOHBIX BOJISIHBIX TEIIOBBIX CETEH MPH I1f
HEMPOXOHBIX KaHaax, BT/m [kkan/(4'm)]
TSt TSt TSt JUIst
00paTHOrO | TOAAOLIETO MOJIAIOIIIETO MOJTAIOIIETr 0
HAmametp | ryv60npososaltpy6omnposoaa Tpy6oOIpoBoaa Tpy6OIpoBoOIa
TpyOOIpoBOIa,
CyMMapHas CyMMapHas (
MM TUTSt JUTS
JIBYXTPYOHOM JIBYXTPYyOHOU biy
TIPOKJIaIKA MIPOKJIaIKA ]
Ep. Ep. Ep.e P
. =s0°c | & =6s5°C f, =90°C L, =110°C
1 2 3 4 5 6 7
32 23,2 (20) 29,1 (25) 52,3 (45) 37,2 (32) 60,5 (52) 44,2 (38)
57 29,1 (25) 36,1 (31) 65,2 (56) 46,5 (40) 75,6 (65) 54,7 (47)
76 33,7 (29) 40,7 (35) 74,4 (64) 52,3 (45) 86,0 (74) 61,6 (53)
89 36,1 (31) 442 (38) 80,3 (69) 57,0 (49) 93,1 (80) 66,3 (57)
108 39,5 (341 48,8 (42) 88,3 (76) 62,8 (54) 102,3 (88) 72,1 (62)
159 48,8 (42) 60,5 (52) 109,3 (94) 75,6 (65) 124,4 (107) 87,2 (75)
219 59,3 (51) 72,1 (62) 131,4 (113) 91,9 (79) 151,2 (130) | 105,8(91) |
273 69,8 (60) 83,7(72) 153,5(132) | 104,7(90) | 174,5(150) | 119,8 (103) |
nl}DHhII.I.I.I'I'EHHEH W IKONoOrM4ecLan ﬁB:!ﬂI'IEGHDE'I'h, PﬂﬂMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 180
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HopMa mioTHOCTH TETIOBOTO MOTOKA JIsl IBYXTPYOHBIX BOASIHBIX TEIUIOBBIX CETEH MPH Iif
HEMPOXOHBIX KaHaax, BT/m [kkan/(4'm)]

TSt TSt TSt JUIst
00paTHOTO | TMOJAIOILETO MOJIAFOIIETO MO/IAIOIETO
HAmametp | ryv60npososaltpy6omnposoaa Tpy6oOIpoBoaa Tpy6OIpoBoOIa
TpyOOIpoBOIa,
CyMMapHas CyMMapHas (
MM TUTSt JUTS
JIBYXTPYOHOM JIBYXTPYyOHOU biy
TIPOKJIaIKA MIPOKJIaIKA ]
Ep. Ep. Ep.e P
o =s0°c | T =65°C f, =90°C L, =110°C
377 88,4 (76) - - 1244 (107) | 212,8 (183) | 146,5 (126) |
426 95,4 (82) - - 140,7 (121) | 236,1 (203) | 159,3 (137) |
478 105,8 (91) - - 153,5 (132) | 259,3 (223) | 174,5 (150) |
529 117,5 (101) - - 165,1 (142) | 282,6 (243) | 186,1 (160)
630 132,6 (114) - - 189,6 (163) | 322,2 (277) | 214,0 (184)

IlIpumeuanusa: 1. PacueTHble CpeHEroJOBbIE TEMIIEPATYPHI BOABI B BOJSHBIX TEIUIOBBIX CETAX 65,
COOTBETCTBYIOT TeMIlepaTypHbIM Tpadukam 95 - 70, 150 - 70, 180 - 70 °C.

2. HpOMe)KYTO‘IHBIe SHAYCHUS HOPM IJIOTHOCTHU TCIIOBOTO ITOTOKA CJICAYCT ONIPCACIIATh I/IHTepHOJ'ISII_II/IeI\/'I‘

Tabmauua 9

Hopwmbl I0THOCTH TEMIOBOTO MOTOKA JIsl HOTbEMHBIX TEIIOBBIX CETEN MPHU
OecKkaHaIbHOM MPOKIIaIKe

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
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HopMbI TNIOTHOCTH TEIJIOBOTO IMOTOKA JIJISl IBYXTPYOHBIX BOJSTHBIX TEIUIOBBIX CETCH MPU
OeckaHalbHOU mpokiaake, Bt/M [kan/(4a'm)]
1S TSt TSt TSt
MOJIAIOIIETO | OOpaTHOTO MO/IAOIIET0 | OOpaTHOTO
HAuametp | rpvGonposona|tpy6Gonposoaa TpyOOIpPOBOIa|TPyOOIpPOBOAa
TpyOOIpoBOIa,
CyMMapHas CyMMapHasi
MM TSt st
JIBYXTpYOHOM IBYXTpYOHOU
HPOKJIAIKK HPOKJIAIKA
Lp Ep L. Lp
fr.'- =65 °C I‘r.-- =50°C fr.'- =90 °C rn =50°C
1 2 3 4 5 6 7
32 22,0 (19) 18,6 (16) 40,6 (35) 31,4 (27) 18,6 (16) 50,0 (43)
57 27,9 (24) 23,3 (20) 51,2 (44) 38,4 (33) 23,3 (20) 61,7 (53)
76 30,2 (26) 25,6 (22) 55,8 (48) 40,7 (35) 25,6 (22) 66,3 (57)
89 32,6 (28) 26,7 (23) 59,3 (51) 43,0 (37) 25,6 (22) 68,6 (59)
108 34,9 (30) 29,1 (25) 62,8 (54) 46,5 (40) 29,1 (25) 75,6 (65)
133 38,4 (33) 32,6 (28) 71,0 (61) 51,2 (44) 32,6 (28) 83,8 (72)
159 40,7 (35) 36,1 (31) 76,8 (66) 54,7 (47) 33,7 (29) 88,4 (76)
219 47,7 (41) 46,5 (40) 94,2 (81) 70,9 (61) 46,5 (40) 117,4 (101)
nl]-ﬂhlhll.ll.l'l'ﬂHHE.ﬂ W IKONoOrM4ecLan 'EBI!OI'IEGHDETI:._ pﬂﬂMEl.LlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 182
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HopMbI mII0THOCTH TEIJIOBOTO MOTOKA AJIsL ABYXTPYOHBIX BOJSHBIX TEIJIOBBIX CeTEl Mpu
OeckaHalbHOU mpokiaake, Bt/M [kan/(4a'm)]

HopMmbl mI0THOCTH TEMI0BOIO NOTOKA JJIs1 TEIUIONPOBOIOB, PACIIOIOKEHHBIX Ha
OTKPBITOM BO3/yXe

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

4 e pokymenTax:

Pasmewerue peknami
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1S TSt TSt TSt
MOJIAIOIIETO | OOpaTHOTO MO/IAOIIET0 | OOpaTHOTO
HAuametp | rpvGonposona|tpy6Gonposoaa TpyOOIpPOBOIa|TPyOOIpPOBOAa
TpyOOIpoBOIa,
CyMMapHas CyMMapHasi
MM TSt st
JIBYXTpYOHOM IBYXTpYOHOU
HPOKJIAIKK HPOKJIAIKA
Lp Ep L. Lp
fr.'- =65 °C I‘r.-- =50°C fr.'- =90 °C rn =50°C
273 62,8 (54) 53,5 (46) 116,3 (100) | 79,1 (68) 51,2 (44) 130,3 (112)
325 69,8 (60) 59,3 (51) 129,1 (111) 87,2 (75) 58,2 (50) 145,4 (125)
377 - - - 96,5 (83) 62,8 (54) 159,3 (137)
426 - - - 102,3 (88) 67,5 (58) 169,8 (146)
478 - - - 108,2 (93) 72,1 (62) 180,3 (155)
529 - - 114,0 (98) 76,8 (66) 191,8 (164)
630 - - - 131,4 (113) 89,6 (77) | 221,0 (190)
Ilpumeuanue. CM. npuMedanue K Tabdm. 8.
Tabmuna 10
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Hopma miaoTHOCTH TEII0BOIO MOTOKA JUIsl TEIIONPOBOIOB,
PacIoyIOKEHHBIX HA OTKPBITOM Bo3ayxe, BT/M [kkan/(u-m)], npu

JuameTtp N oC
TpyGONpPOBOTa, CpeAHEH TEMIIEPATYPE TEIIIOHOCUTEII,
MM
50 65 75 100 125 150
1 2 3 4 5 6 7
48 19.8 (17) | 23,3 (20) | 26,7 (23) | 32,6 (28) | 41,9 (36) | 51,2 (44)
57 22,1 (19) | 27,9 (24) | 30,2 (26) | 38,4 (33) | 47,7 (41) | 57,0 (49)
76 24,4 (21) | 30,2 (26) | 33,7(29) | 43,0 (37) | 54,7 (47) | 65,1 (56)
89 27,9 (24) | 33,7 (29) | 38,4 (33) | 47,7 (41) | 59,3 (51) | 70,9 (61)
108 30,2 (26) | 37,2 (32) | 41,9 (36) | 53.5(46) | 66,3 (57) | 77,9 (67)
133 34,9 (30) | 41,9 (36) | 47,7 (41) | 59,3 (51) | 73,3 (63) | 86,1 (74)
159 38,4 (33) | 46,5 (40) | 52,3 (45) | 66,3 (57) | 81,4 (70) | 95,4 (82)
219 46,5 (40) | 57,0 (49) | 64,0 (55) | 81,4 (70) | 98,9 (85) | 115,1 (99)
273 53,5 (46) | 65,1 (56) | 73,3 (63) | 91,9 (79) | 110,5 (95) |127,9 (110)
325 61,6 (53) | 74,4 (64) | 82,6 (71) | 102,3(88)| 122,1 |141,9(122)
(105)
377 68,6 (59) | 82,6 (71) | 91,9(79) | 114,0 (98)| 136,1 [157,0 (135)
(117)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 184
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Hopma mioTHOCTH TEMI0BOKO OTOKA /IS TEIIONPOBOJIOB,
Tuamerp pacmoyIoKEeHHBIX Iia OTKPBITOM BO3/yXe, BT/m [KKa:Ié(q-M)], npu
IpyBonposoma, CpellHEN TeMIlepaType TEIJIOHOCUTEI,
MM
50 65 75 100 125 150
426 75,6 (65) | 89,6 (77) | 100,0 (86) 123,3 147,77 |171,0 (147)
(106) (127)
478 81,4 (70) | 97,7 (84) | 108,2 (93) 133,7 158,2 [181,4 (156)
(115) (136)
529 88,4 (76) | 104,7 (90) |116,0 (100)| 144,2 171,0 [197,7 (170)
(124) (147)
630 102,3 (88) 121,0 |133,7(115)] 164,0 194,2  1223,3(192)
(104) (141) (167)
720 114,0 (98) 133,7 |147,7(127)| 181,4 214,0 2454 (211)
(115) (156) (184)
Ilpumeyvanusa: 1. HopMbl MUIOTHOCTH TEIJOBOIO IIOTOKA OMNPEACICHBI MpHU
CpeIHEeH pacyeTHOM TeMIlepaType OKpYKaroIIei cpebl 3a mepuo padbotsr 5 °C.
2. IlpomexyTouHble 3HAYEHHWS HOPM IUIOTHOCTH TEIUIOBOTO IIOTOKA CIEIyeT
ONpPEIEATh UHTEPIOIALUEH.

Taomuma 11

HOpMBI INIOTHOCTH TCILJIOBOT'O ITOTOKA IAJIA TCILIOIIPOBOJ0B, PACIIOIIOKCHHBIX BHYTPH

IIOMENIEHUN
HDDHNI.I.I.I'I&HHEH W AKoNnord4Yeckan ﬁmnam-mcm, PBSMEI.LIE‘HI‘IE‘ pEK.HEMbI
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 185

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru
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Hopma niaoTHOCTH TemoBoro nNoToka Jyist TErIONpPOBOIOB,
Taanetp PAacIoyIOKEHHBIX BHYTPH MOMEIeHUH, BT/M [kkan/(u-m)], npu cpeaHeit
Temreparype Temaonocurens, °C
TpyOOIpoBoOIa,
MM
50 75 100 125 150
1 2 3 4 5 6
32 13,2 (12) 23,2 (20) 32,6 (28) 40,7 (35) 50,0 (43)
48 15,1 (13) 25,6 (22) 36,1 (31) 46,5 (40) 57,0 (49)
57 16,3 (14) 26,7 (23) 37,2 (32) 50,0 (43) 61,6 (53)
76 17,4 (15) 30,2 (26) 43,0 (37) 57,0 (49) 67,5 (58)
89 18,6 (16) 31,4 (27) 45,4 (39) 60,5 (52) 72,1 (62)
108 25,6 (22) 39,5 (34) 52,3 (45) 66,3 (57) 79,1 (68)
133 31,4 (27) 46,3 (40) 61,6 (53) 75,6 (65) 88,4 (76)
159 36,1 (31) 52,3 (45) 69,8 (60) 83,7 (72) 97,7 (84)
194 40,7 (35) 58,2 (50) 76,8 (66) 93,0 (80) 108,2 (93)
219 44,2 (38) 60,5 (52) 81,4 (70) 98,9 (85) 116,3 (190)
273 48,8 (42) 68,6 (59) 90,7 (78) 110,5 (95) | 129,1 (111)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂﬂMELLlEHHE peKname
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 186
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Hopma mioTHOCTH TEMIOBOTO MOTOKA JIJISl TETIJIONPOBO/IOB,
Juamer pacmoIOKEHHBIX BHYTPH MOMeIIeHui, BT/M [kkan/(4-m)], mpu cpenneit
pr60Hp0BI()) 1 Temneparype TerioHocurens, °C
MM
50 75 100 125 150
325 52,3 (45) 70,9 (61) 98,9 (85) 121,0 (104) | 141,9 (122)

Ilpumeuanusn: 1. HopMbl TUIOTHOCTH TEIUIOBOTO IIOTOKA OIPENEICHBI IPH
CpeIHEeH pacyeTHOM TeMIIepaType OKpY Karoliei cpeibl 3a nepuo padbotsr 25 °C.

2. llpomexyTouHble 3HAY€HHsI HOPM IUIOTHOCTH TEIUIOBOIO II0TOKAa CJENyeT
OIIpEAEIATh UHTEPIOJIALUEH.

Tabmura 12

CpenHss TeMneparypa rpyHTa Juisi HEKOTOPBIX TOPOJIOB

Cpenusis Temrnepatypa rpynra, °C, s nepuoaa
3UMHSS JIETHSIS roJoBast
HanmenoBanue
ropoJIoB
Ha TITyOnHE, M
0,8 1,6 0,8 1,6 0,8 1,6
Bbpect 1,2 3.1 19,1 16,4 9,7 9,6
bexenk 0,5 1,9 17,4 15,4 8,3 8,2
Bomoraa 1,0 2,0 13,2 10,9 5,9 5,9
Bonrorpan -1,9 0,7 23,7 19,5 10,1 10,2

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Cpenusig Temneparypa rpynra, °C, ais nepuoa
SUMHSIS TIETHSIS rojioBas
HaumenoBanue
ropoJIoB
Ha TJIyOuHe, M
0,8 1,6 0,8 1,6 0,8 1,6
ExarepunOypr 0,75 2,7 12 9,1 6.0 5.5
NBanoBo -0,1 1,3 15 13,3 6,2 6,3
MockBa 1,0 1,6 14,4 13,4 6,5 6,5
Open 0 1,8 17,2 14,8 7,5 7,6
Openobypr -1,1 1,9 15,6 12,5 6,8 7,1
PocroB-Ha-/lony 0,8 4.8 20,2 16,6 10,4 10,7
Cankr-IletepOypr -2,5 0,7 16,3 13,7 5,4 5,9
Tabnuna 13

HOpMBI IIJIOTHOCTH TCIIJIOBOI'O ITOTOKA JJIA H3OHHpOBaHHOf/'I apMaTypsl B IOMCIICHUAX

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 188
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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HopMa noTHoCTH TEMIOBOro MOTOKA YEPE3 U30JIMPOBAHHYIO
IIOBEPXHOCTh apMaTyphbl B MOMelIeHUAX pu #; = 25 °C Ha oqHy
Taanetp enuHuIly, BT [kkan/4]
YCIIOBHOTO
%p oxond N3onsuusa muypom Mactuynas uzonsuus Toamunaon 70 -
TPYDOTPOBONA, | 1o nimimmoit 70 - 100 Mw, 100 mm. COopHO-pa3bopHBIE
MM o0epTKa U30JSAIHMOHHBIME | METAIUTHUECKUE Py TIIAPHI C BKIIAIBIIIIAMHU
Marepuaiamu ToiauuHou 70 - Y3 MUHEPAJIbHOW BaThl 10T
100 MM METaJUIMYECKUN KOXKYX
50 136 (117) 116 (100)
100 186 (160) 162 (140)
200 302 (260) 262 (226)
300 432 (390) 394 (340)
Ilpumeuanue. HOpMBI IUIOTHOCTM TEIJIOBOTO IIOTOKA PACCUHUTAHBI  JUIS
temnepatypsl Termtonocurens 100 °C.

Taonumua 14

DKBUBAJIEHTHAs JJIMHA U30JIMPOBAHHOTO TPYOOIIPOBOAA ISl OAHON €IMHULIBI apMaTyphl

DKBUBAJICHTHAS JIJTHHA U30JIMPOBAHHOTO
TpyOompoBoaa /5, M, IPH YCIOBHOM AUAMETPE
XapakTeprucTUKa U30JISIIIUN PYOOTPOBOAA £, M, TIPH Y A P
apMaTypsl
10 0,1 m 10 0,5m

HewuzonupoBannas 6,7 7,2
WzonupoBannas Ha  3/4  Bcei 2,5 5,1
MOBEPXHOCTH
HIJ-DHI:II.I.I.I'I'EHHEH W AKoNnord4Yeckan ﬁBEﬂI’IEGHDE'I’h_ PﬂﬂMELLIEHHE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 189
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Pacxons! Temna HCHU30JIMPOBAHHBIMU (I)J'IE[HI_[aMI/I

Tabmuna 15

Pasnocts Temneparyp
MEXKy HapyKHOU
MIOBEPXHOCTHIO TPYOBI U

Hopma mioTHOCTH TEMIOBOTO MOTOKA ¢ MTOBEPXHOCTH
HEU30JIMPOBaHHBIX (praHIeB (ogHa mapa), Bt [kkan/4], mpu
YCIIOBHOM TPOXO0JIe TPyOOIpoBOAa, MM

OKPY’KAIOIIMM BO31yXOM
A °C 70 100 150 | 200 | 250 | 300
75 122 (105)| 157 (135)[232 (199)|308 (265)|383 (329)|453 (390)
100 174 (150)[232 (199)|348 (299)|465 (400)|580 (499)|696 (598)
125 244 (210)[325 (279)|476 (409)|639 (549)|790 (679)|952 (819)

Taobmuma 16

Texunueckue XapPaKTCPUCTHUKU MATCPUAJIOB, IPUMCHACMBIX IS U30JIAUNA
TpyOOIIPOBOIOB, TP O€CKaHATHHOM MPOKIIAIKE

VY ci1oBHEIN TermmonpoBOgHOCTh
Cpennsis
. MIPOXOJT CyXOro Marepuara,
Tennon3oAUNOHHBIN MaTepual IJIOTHOCTb, o
TpyOOIpoBoOIa, 3 B1/(m-°C) [kxan/
KI/M
MM (am-°C)]
ApmorieHo0eToH 150 - 800 350 - 450 0,105 - 0,13 (0,09 -
0,11)
butymonepaut 50 - 400 450 - 550 0,11-0,13 (0,09 -
0,11)
burymokepam3ur Jo 500 600 0,13 (0,11)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Y cnoBHBIN TennonpoBogHOCTH
Cpenusis

N MIPOXO/T CyXOro Marepuara,

Tennon30IAMOHHBINA MaTepUa IUIOTHOCTD, o
TpyOOnpoBoa, 3 Bt1/(m-°C) [kxan/
KI/M
MM (um-°C)]
butymoBepMuKynuT o 500 600 0,13 (0,11)
[Tenomonmmep6eToH 100 - 400 60 - 80 0,07 (0,06)
O®enonbubii  mopormiact  OJI o 1000 100 0,05 (0,043)
MOHOJUTHBIN
Tabmuma 17

KoadduimenT yBnaxHeHNs TEIUIOU30JISILIMOHHOTO €105 TpyOOIpoBoja npu
OecKkaHaJIbHOM MPOKJIaIKe

Termon30aaMOHHBIN MaTepra

Koaddumment yBnaxxuenns K

Tun rpynta no 'OCT 25100-82

o . HaCBIIEHHBIN
MaJIOBJIaYKHBIN BIIQKHBIN .
BOJIOM
ApmonieHOOeTOH 1,15 1,25 1,4
burymonepnur 1,1 1,15 1,3
burymokepamsur 1,1 1,15 1,25
burymoBepMUKYIIUT 1,1 1,15 1,3
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 191
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Termon3oaaMOHHBIN MaTepra

Koaddunment ysnaxunenus K

Tun rpynrta no I'OCT 25100-82

. o HACHIIICHHBIN
MaJIOBJIaKHBIN BJIQXKHEIN .
BOJIOM
[Tenomonmmep6eToH 1,05 1,1 1,15
DOeHOIBHBIN MOPOILIACT dJI 1,05 1,1 1,15
MOHOJIUTHBIN
[Tenononuyperan 1 1,05 1,1
Ta0muma 18
TermmonpoBOAHOCTh TPYHTA
Cpennsis Pacuernas
TenmonpoBOAHOCTH
Knaccudukanus IUIOTHOCTH | aOCOIIIOTHAS o
Bun rpynra rpyHta, B1/(M-°C)
10 BIAKHOCTH CyXoro BIIQXKHOCTb, o
3 o [xxan/(a-m-°C)\
TpyHTa, KI/M Yo
1 2 3 4 5
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 192
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Cpenusis Pacuernas
TermnonpoBoOAHOCTh
Knaccudukarnus IUIOTHOCTh | a0CONIOTHAsS o
Bun rpynra rpyHra, B1/(m-°C)
IO BIIAXKHOCTH CyXOro BJIQXKHOCTb, o
3 o [kxan/(a-m-°C)\
IpYHTa, KI/M Y0
Cyxoit ['muaucThIe 1 1600 0,87 (0,75)
CYTJIMHKHU
2000 5 1,74 (1,5)
Ilecku u necuanbie 1600 5 1,11 (0,85)
2000 2,03 (1,75)
CkaJpHbIE 2000 5 2,03 (1,75)
2400 1 2,33 (2,0)
Braxxusbrit ['munaucteie n 1600 20 1,74 (1,5)
CYTJIMHKHT
2000 10 2,56 (2,2)
[Tecku u mecuanwvie 1600 15 1,92 (1,65)
2000 5 3,2 (2,75)
CkanbHbIC 2000 8 2,73 (2,35)
2400 3 3,48 (3,0)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 193
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Cpenusis Pacuernas
TermnonpoBoOAHOCTh
Knaccudukarnus IUIOTHOCTh | a0CONIOTHAsS o
Bun rpynra rpyHra, B1/(m-°C)
10 BJIQ)KHOCTH CYXOro BJIaYKHOCTb, o
3 o [kxan/(a-m-°C)\
IpYHTa, KI/M Y0
HaceimeHnbli I'muaucTeie 1 1600 23,8 1,86 (1,6)
BOJIOM CYIJIMHKH
2000 11,5 2,67 (2,3)
Ilecku u necyankie 1600 23,8 2,44 (2,1)
2000 11,5 3,37 (2,9)
CkaJpHbIE 2000 11,5 3,37 (2,9)
2400 33 5,11 (4,4)

IPUJIOKEHUE 3

Taéauubl 1151 onpeaeJeHUSA MOTPEOHOTr 0
KOJIMYECTBA TOIIMBA HA BHIPA0OTKY
TeNJI0ThI

Tabmuma 1
MakcumanbHO-I0OMYCTUMBIE TTIOTEPH TBEPOTO TOIINBA, %o
nl]-ﬂhlhll.ll.l'l'EHHEH W AKoNnord4Yeckan EBE‘DI'IEGHDE'I'I:., PﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 194
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Bun TonnmuBa

HaumenoBanue onepanuu
Kamennsiil| YronbHas| Bypsiii (KyckoBoii|@pe3epHblii
yToJb MEJIoYb | Yrojib Top Top®
Kene3HoopoxKHBIE IEPEBO3KU 0,8 1,0 0,8 0,6 1,25
Pasrpy3ka Barona 0,1 0,2 0,2 0,15 0,5
[Ipu cxmaacKux nepeMenieHunsx 0,2 0,3 0,3 0,15 0,5
XpaHEHUE Ha CKIIAJIE B TCUCHUE 0,2 0,3 0,5 2,0 3,0
OJIHOTO rojia
[Tomaya co ckiiazia B KOTEIbHYIO - 0,1 0,2 0,1 0,3
Tabmuma 2
[Torepu ToroyHoro Mazyra
HaunmenoBanue onepanuu [Toteps, %
[TepeBo3ka B xKeI€3HOIOPOKHBIX LIMCTEPHAX 0,04
ITpuem Ha >xene3HON Jopore M W3 aBTOLUCTEPH B 3ariyOJieHHbIE 0,021
Kele300€TOHHBIE U Ha3eMHbIE METaNINYECKUE pe3epByaphl
XpaHeHue B pe3epByapHbIX eMKOCTsX (1 Kr/M> MOBEPXHOCTU HCTIAPEHUS
B MECSIII):
pe3epByapsl 3arayOJIeHHbIE, KEIe300€TOHHBIE 0,03

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 195
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HaumenoBanue onepanuu Iloteps, %
pe3epByaphl Ha3€MHbIE, METANINYECKUE 0,006
Ta6uuma 3

HOpMBI pacxola yCJIOBHOI'O TOIJIMBA AJIA KOTJIOArperaToB Ha HOMUHAJIbHOMN Harpyske

Hopwma pacxona ycioBHOIro TomimBa ajis
KOTJIOArperaroB Ha HOMUHAJILHON Harpy3Kke, Kr y.T./
I'JIx (kr y.1./['kai), mpu padote Ha
Tun kotioarperara
KUIKOM KaMCHHOM
rase OypoMm yriie
TOILJINBE yriie
2 3 4 5
ITAPOBBIE
I'M50-1, I'M50-14,|37.4 (156,6) | 37,6 (157,7) - -
I'M50-14/250
K35-40, TII35-VY, TII-35 - - 38,7 (162) |38,9(163,0)
TII-35 - 37,0 (155) - -
B35-40, TC-35-V - - - 40,3 (168,7)
JIM3 (30 1/4) 36,0 (151,0) - - -
TII-40 36,6 (153,5) [ 36,9 (154,8) - -
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 196
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Hopma pacxozna yciioBHOro TOIuiMBa JJis
KOTJIOArperaroB Ha HOMUHAJIBHON HAarpys3Ke, KT y.T./
I'Ix (xr y.1./I'kan), npu paboTe Ha
Tun xoTnoarperara
JKUIKOM KaMEHHOM
rase Oypom yriie
TOIUIUBE yrie
Bb-25-15T'M, b25-14I'M,| 36,9 (154,7) | 37,6 (157,5) - -
b25-25-IT'M
CVY20-39, TC20-M, TC20-Y, - - 39,7 (166,4) | 40,6 (170,0)
TI120-Y
TII-20 36,9 (154,7) - - -
TC-20 37,0 (155,0) 37,1 (155,4) - -
JAKBP 20-13 37,5 (157,1) 38,3 (160,4) 41,7 (174,6) | 45,1 (189,0)
JKBP 10-13 37,6 (157,6) | 38,2 (160,1) | 41,7 (174,6) | 45,1 (189,0)
JAKBP 6,5-13 37,7 (158,1) 38,2 (160,1) | 41,7 (174,6) | 45,1 (189,0)
JAKBP 4-3 37,9 (158,1) 38,2 (160,1) | 41,7 (174,8) | 45,1 (189,0)
JKBP 2,5-3 38,3 (160,3) | 38,3 (160,4) | 41,9 (175,4) | 45,2 (189,2)
JAKB 10-13 38,4 (161,0) 39,9 (167,2) | 44,8 (187,9) -
KB 6,5-13 38,7 (162,0) | 39,9 (167,2) | 45,3 (189,6) -
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 197
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Hopwma pacxona ycioBHOro TOIMBa AJis
KOTJIOArperaroB Ha HOMUHAJIBLHON Harpy3ke, Kr y.T./
I'Ix (xr y.1./I'kan), npu paboTe Ha
Tun xoTnoarperara
JKUAJKOM KaAMEHHOM
rase Oypom yriie
TOIUIMBE yrie
JKB 4-13 38,8 (162,6) | 40,0 (167,4) | 45,3 (189,8) -
JKB 2-8 38,9 (163,0) | 40,0 (167,7) | 45,4 (190,0) -
JE 25-4, KE 25-14 37,2 (155,9) 37,9 (158,8) | 39,7 (166,2) | 40,0 (167,5)
JE 16-14 37,6 (157,5) | 38,8 (162,6) - -
JE 10-14, KE 10-14 37,4 (156,9) | 38,4 (161,0) | 42,6 (178,3) | 42,9 (179,6)
JE 6,5-14, KE 6,5-14 37,9 (158,9) | 38,9 (163,0) | 42,6 (178,3) | 42,9 (179,6)
JE 4-14, KE 4-14 38,2 (160,1) | 39,1 (163,9) | 42,6 (178,3) | 42,9 (179,6)
KE 2,5-14 - - 42,6 (178,3)42,9 (179,6)
[yxoBa, T/u: -
12 39,1 (164,0) - - -
9,5 -
39,3 (164,8) - - -
7,5 - - - -
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 198
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Hopma pacxozna yciioBHOro TOIuiMBa JJis
KOTJIOArperaroB Ha HOMUHAJIBHON HAarpys3Ke, KT y.T./
I'Ix (xr y.1./I'kan), npu paboTe Ha
Tun xoTnoarperara
JKUIKOM KaMEHHOM
rase Oypom yriie
TOIUIUBE yrie
39,4 (165,2)
5,5 -
39,6 (166,0) - - -
4,7 -
40,0 (167,4) - - -
2 -
41,6 (174,5) - - -
[IBA-7 39.2 (164.3) [40.0 (168.0) |41.0 (171.9) | 44.2 (183.5)
40,0 (167,5) (41,2 (172,5) - -
[IIBA-5 39.3 (164.5) [40.0 (168.0) |41.4 (173.6) | 44.2 (185.1)
40,2 (168,8 41,6 (174,3) | 44,4 (186,0) | 45,8 (192,0)
[IIBA-3 39.3 (164.5) [ 40.1 (168.0) |41.9 (175.5) | 44.7 (187.2)
40,4 (169,5) (42,0 (176,0) 45,4 (190,2) | 46,8 (96,0)
KPII-4 - - - -
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 199
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Hopma pacxozna yciioBHOro TOIuiMBa JJis
KOTJIOArperaroB Ha HOMUHAJIBHON HAarpys3Ke, KT y.T./
I'Ix (xr y.1./I'kan), npu paboTe Ha
Tun xoTnoarperara
SKUJIKOM KaMEHHOM
rase Oypom yriie
TOILINBE yrie
40,4 (169,4)
babkok-Buibkokc
(2,5-7,5-4,5 1/9) 39,9 (167,0) | 40,6 (170,0) - -
BB/l 4-13 37,5 (157.1)| 38,3 (160.5) - -
40,4 (169,3)]40,5 (170,0)
JlaHkammpckui 39,3 (165,0) 41,3 (173,1) 50,1 (210,0) | 55,0 (230,3)
KopuBamnuiickuit 39,3 (165,0) 41,3 (173,1) [ 48,7 (204,0) | 54,9 (230,6)
E 1/9; E 0,8/9; E 0,4/9 39,6 (166,0) | 41,6 (174,1) [ 47,6 (199,4) | 48,7 (204,0)
T™M3-1/8 40,7 (170,6) - 62,0 (260,0) -
MM3-0,8/8 40,8 (170,8) - 62,3 (261,0) -
BI'J1-28/8 40,7 (170.4) -
- - 59,8 (250.,5) -
M3K 41,9 (175,7)43,0 (180,1) - -
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 200

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Tun xoTnoarperara

Hopwma pacxoja yclIOBHOTO TOIUIMBA /TS
KOTJIOArperaroB Ha HOMUHAJIBLHON Harpy3ke, Kr y.T./
I'Ix (xr y.1./I'kan), npu paboTe Ha

JKUJKOM | KaMEHHOM
rase Oypom yriie
TOTLITUBE yrie
BOJIOT' PEMHBIE

I[ITBM100, BTM100 37,6 (157,6) | 38,0 (159,1) - -
I[ITBMS50, KBI'M50 38,3 (160,5) [ 39,1 (163,9) - -
[ITBM30, KBI'M30, KBTC30,|37,4 (156,8)|38,8 (162,7)[42,3 (177,3)|41,8 (175,3)
KBTCB30
KBI'M20, KBTC20, KBTCB20 |37,8 (158,4)|39,4 (164,9) 42,2 (177,0)|41,2 (172,8)
KBI'M10, KBTC10, KBTCB10 |37,8 (158,4)|39,4 (164,9) 42,2 (177,0)|41,2 (172,8)
KBI'M-6,5, KBTC-6,5, KBTC-4,| 37,5 (157,3) | 39,3 (164,8) | 41,6 (174,2) | 41,7 (175,0)
KBI'M-4
TBT 40,1 (168,0) | 41,6 (174,2) - -
CekunoHHbIE YyT'yHHBIE ul41,3 (173,1)]42,6 (178,5) 50,9 (213,2) | 56,8 (238,0)
craneubie (HP-18, HUMCTVY-5 u
7p.)

HOBerHOCTeﬁ Harpesa.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

4
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Hopwma pacxoja yclIOBHOTO TOIUIMBA /TS
KOTJIOArperaroB Ha HOMUHAJIBLHON Harpy3ke, Kr y.T./
I'Ix (xr y.1./I'kan), npu paboTe Ha
Tun xoTnoarperara

JKUJIKOM | KaMEHHOM
rase Oypom yriie
TOIIJIIMBEC yrie

2. Ilpm Hanmuuu pE3EpBHOIO TOIUIMBA B KOTEIbHOW YJENbHBIE HOPMBI pacxoja
TOIJIMBA B KOTENBbHOH ompenensior auddepeHunpoBaHHO B  3aBHCUMOCTH  OT
MIPOIOJDKUTEIHHOCTH PA0OTHI KOTEIFHON Ha PE3EPBHOM TOILIHBE.

Tabmnura 4

3navyenus kK03 duuneHToB K| s HEKOTOPHIX KOTIOATPETATOB B 3aBUCUMOCTH OT
CTEIIEHU Harpy3Ku

Harpyska, % HoMHHaIBHOM

Tun xoTnoarperara | Tormso

90 80 70 60 50 40

1 2 3 4 5 6 7 8
ITAPOBbBIE
I'M-50-1 r 0,996 | 0,997 | 0,99 0,99 | 0,998 1,0

M 0,999 | 0,997 | 0,996 | 0,996 | 0,997 | 1,001

TII-35-Y Ky 1,0 1,001 | 1,005 | 1,009 | 1,015 | 1,022

bY 0,997 | 0,996 1,0 1,005 | 1,009 | 1,014

TII-35 M 1,0 1,001 | 1,002 | 1,005 | 1,008 | 1,011
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 202
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Harpyska, % HoMHHaIBHON

Tun xotnoarperara | Tormso
90 80 70 60 50 40
TII-30 r 0,999 | 0,999 1,0 1,0 1,002 | 1,007
M 0,995 | 0,993 | 0,99 0,99 | 0,993 | 1,001
JIM3 (30 1/3) r 0,997 | 0,996 | 0,995 | 0,996 | 1,001 | 1,011
bM-25-15 r 0,999 | 0,999 1,0 1,001 | 1,003 | 1,007
M 0,999 | 0,999 | 0,999 1,0 1,001 | 1,004
TC-20 r 1,0 1,001 | 1,002 | 1,007 | 1,012 | 1,017
M 1,002 | 1,006 | 1,011 | 1,016 | 1,021 | 1,028
TII-20 r 0,999 | 0,998 | 0,998 | 0,999 | 0,999 1,0
CV¥-20-39 KY 1,003 | 1,008 | 1,018 | 1,029 | 1,041 | 1,054
CV-15-39 r 1,003 | 1,009 | 1,015 | 1,021 | 1,027 | 1,035
JAKBP-20-13 r 1,004 | 1,011 | 1,018 | 1,026 | 1,032 | 1,037
M 0,995 | 0,99 0,99 | 0,995 1,0 1,005
KY 0,987 | 0,954 | 0,94 | 0,935 | 0,944 | 0,962
ooy i o oo, | 4 e 203
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Harpyska, % HoMHHaIBHON
Tun xotnoarperara | Tormso
90 80 70 60 50 40

JAKBP-10-13 r 0,907 | 0,996 | 0,996 | 0,998 | 0,999 | 1,001

M 0,996 | 0,993 | 0,991 | 0,992 | 0,994 | 0,998
JKBP-6,5-13 r 0,993 | 0,988 | 0,993 | 0,997 | 1,003 | 1,011

M 0,999 | 0,998 | 0,999 | 1,002 | 1,007 | 1,014
JAKBP-4-13 r 1,0 1,0 1,001 | 1,002 | 1,008 | 1,02

M 0,997 | 0,994 | 0,992 | 0,991 | 0,991 | 0,994
JAKBP-2,5-13 r 1,0 1,0 1,001 | 1,005 | 1,011 | 1,019
IOBA-7 r 0,998 | 0,995 | 0,993 | 0,994 | 0,995 | 0,999

M 0,998 | 0,997 | 0,998 1,0 1,003 | 1,008
IIBA-5 r 0,999 | 0,999 1,0 1,001 | 1,001 | 1,003

M 1,001 | 1,002 | 1,003 | 1,005 | 1,007 | 1,011
[IIBA-3 r 1,002 | 1,005 | 1,008 | 1,012 | 1,017 | 1,024

M 1,002 | 1,006 | 1,009 | 1,018 | 1,03 | 1,044
el P g 209
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Harpyska, % HoMHHaIBHON

Tun xotnoarperara | Tormso

90 80 70 60 50 40

[yxoBa, T/4:

12 r 0,998 | 0,906 | 0,995 | 0,994 | 0,993 | 0,992
9,5 r 0,998 | 0,996 | 0,996 | 0,996 | 0,998 | 1,001
7,5 r 0,999 | 0,999 | 0,999 | 0,999 1,0 1,002
4,7 r 1,001 | 1,002 | 1,003 | 1,007 | 1,012 | 1,019
3,8 r 0,999 | 0,999 1,0 1,004 | 1,011 1,03

3,2 r 1,001 | 1,003 | 1,007 | 1,015 | 1,025 | 1,04

2,0 r 1,002 | 1,007 | 1,012 | 1,018 | 1,024 | 1,033

Jlankammpckui, T/4:

3,7 r 1,003 | 1,007 | 1,012 | 1,018 | 1,026 | 1,036

2,5 r 1,001 | 1,005 1,01 1,016 | 1,024 | 1,036
KPIII-4 r 1,001 | 1,002 | 1,004 | 1,007 | 1,011 | 1,019
BBJ/I-4-13 r 1,0 1,001 | 1,003 | 1,005 | 1,008 | 1,012
e oo | | P paus 205
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Harpyska, % HoMHHaIBHON
Tun xotnoarperara | Tormso
90 80 70 60 50 40
T™3-1/8 r 1,001 1,005 | 1,009 | 1,015 | 1,023 | 10,34
BI'1-28/8 r 1,001 1,003 1,007 | 1,015 | 1,027 1,04
MM3-0,8/8 r 1,005 1,012 | 1,023 1,036 1,05 1,065
BOJIOTPEMHBIE
nTtM-100 r 0,997 | 0,994 | 0,992 | 0,989 | 0,988 | 0,988
M 0,909 | 0,999 1,0 1,001 1,002 | 1,004
IITBM-50 r 0,997 | 0,994 | 0,992 0,99 0,988 | 0,988
M 0,997 | 0,994 0,99 0,988 | 0,987 | 0,988
TBIrM-30 r 0,96 0,992 | 0,987 | 0,985 | 0,983 | 0,982
nTBM-30-Mc r 0,997 | 0,995 | 0,993 | 0,991 | 0,988 | 0,986
TBT r 1,002 | 1,005 | 1,008 | 1,011 1,017 | 1,023
M 1,0 0,994 | 0,988 | 0,986 | 0,987 | 1,002
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Pasmewerue peKname
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 206
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Harpyska, % HoMHHaIBHON
Tun xotnoarperara | Tormso
90 80 70 60 50 40
Cek1moHHbIE YyTYHHBIE r 0,996 | 0,994 | 0,993 | 0,994 | 0,996 | 0,998
u cranpuple  (HP-18,
HUNCTY-5 u ap.)
M 0,999 | 0,999 1,0 1,004 | 1,011 1,03
KY 1,003 | 1,007 | 1,012 | 1,018 | 1,026 | 1,036
bY 1,005 | 1,012 | 1,023 | 1,036 | 1,05 1,065
Ilpumeuanue:l -ra3, M - mazyt, KY - kamennbiii yronb, BY - Oypslii yroms.
Taomuma 5
VY nenpHBIM pacxo/l TOTUIMBA Ha BRIPAOOTKY 1 T HOpMaIbHOTO Tapa
V e TbHLL VY neapHBIN V nenpHBIN
KIII A KITJI pacxon KII/I pacxon
pacxo]l TOIINBA,
KOTEJIbHOTO KT VT/T KOTEJIbHOTO| TOIUIMBA, KI' |KOTEJIBHOIO| TOIUIMBA, KT
arperara, y-T. arperara, y.T./T arperara, V.T./T
HOPMAaJIBHOTO
% Hana % HOPMAaJIbHOI'O % HOPMaJIbHOTO
P napa napa
1 2 3 4 5 6
50 182,80 66 138,48 82 111,46
51 179,21 67 136,41 83 110,12
52 175,76 68 134,41 84 108,80
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 207
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NS — VY neapHBIN VY nenpHBIN
KIITT A KITA pacxon KITA pacxon
pacxo/]l TOIINBA,
KOTEJIbHOTO KT V1T KOTEJIbHOTO| TOIUIUBA, KI' |KOTEJIBHOIO| TOIUIMBA, KT
arperara, YT arperara, y.T./T arperara, y.T./T
HOPMAaJIbHOT'O
% Hana % HOPMAaJIbHOI'O % HOPMAaJIbHOI'O

P napa napa

53 172,45 69 132,46 85 107,52

54 169,25 70 130,57 86 106,27

55 166,18 71 128,73 87 105,05

56 163,21 72 126,94 88 103,86

57 160,35 73 125,20 89 102,69

58 157,58 74 123,51 90 101,55

59 154,91 75 121,86 91 100,43
60 152,33 76 120,26 92 99,34
61 149,83 77 118,70 93 98,27
62 147,41 78 117,17 94 97,23
63 145,07 79 115,69 95 96,21
64 142,81 80 114,25 96 95,05

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 208
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NS — VY neapHBIN VY nenpHBIN
KIITT A KITA pacxon KITA pacxon
pacxo[ TOIIUBA,
KOTEJILHOTO KT V1T KOTENIbHOTO| TOIUIMBA, KI' |KOTEJILHOTO| TOIUIMBA, KT
arperara, | sz'IL'HOFO arperara, y.T./T arperara, y.T./T
% P Hana % HOPMAaJIbHOI'O % HOPMAaJIbHOI'O
P napa napa
65 140,61 81 112,83 97 94,07
Tabnuma 6
VY nenbHbI pacxo/] TOILUIMBA HA PACTONKY KOTJIA
Miomans VY nenbHBINM pacxo] yCIOBHOTO TOTUIMBA HAa PACTONKY KOTia (KT y.T.) IPH
JUINTEIBHOCTH OCTAHOBKH, 4
MOBEPXHOCTHU
HarpeBa2
KoTa, M 2 6 12 18 24 48 | Gomee 48
o 50 10 25 50 75 100 200 300
51-100 17 50 100 150 200 400 600
101 - 200 34 100 200 300 400 800 1200
201 - 300 52 150 300 450 600 1200 1800
301 - 400 68 200 400 600 800 1600 2400
401 - 500 85 250 500 750 1000 2000 3000
Ilpumeuanus: 1. ]I KOTJIOB ¢ IUIOIIAAbIO MOBEPXHOCTU Harpesa 6ozee 500 M
Ha pAacCTONKy IIOCJI€ CYTOYHOIO OCTaHOBA pacxo] TOIUIMBA PAaBEH JIBYX4YacCOBOMY
pacxoay TOIUIMBA MPU €T0 MOJTHOMN 3arpy3Ke.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 209
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IImomane
MTOBEPXHOCTHU

JJINTCIIBHOCTH OCTAHOBKH, Y

VY 1eabHbII pacxo]] YCIOBHOIO TOIUIMBA HA PACTONKY KOTJA (KT Y.T.) IpU

Harpena
KOTJIa, M

12

18 24 48

Ooiee 48

2. Hopma pacxoza IpoB Ha pacTOIKy KOTJIA TpUHUMaeTcs | M Ha Ce30H.

3. Uucno pacTonok omnpeaenseTcs: rpadukoM padoT Mo peMOHTaM U 00CTYKUBaHUIO

KOTJIOB,
KOTEJILHOM.

TCXHOJIOTHYCCKUM IPOHCCCOM W HNPOU3BOJCTBCHHLIM IIJIAHOM paGOTBI

DKBUBAJICHTHI JJIs NIEPEBOJa HATYPAIHHOTO TOIIMBA B YCJIOBHOE

Tabmuma 7

Bun TormBa

Kanopwuitasii
SKBHUBAJIECHT O

Bun rormBa

Kanopuiiasiit
SKBHUBAJIECHT D

1 2 3 4
VYrounb: Bbpukersl u3 yrieu:
Jonerkmii YKPauHCKOro 0yporo 0,60
CIIEKAIOIINICS
0,92 OAIIKUPCKOTO 0,60
Ta30BbIi
JUIMHHOIIJIAMESHHBIN 0,85 JIOHELIKOT O 0,92
antpaut AC
0,73 Kugkoe TOIIHUBO:
0,94 Ma3syT TonouHbIi 1,37

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Bun TonnuBa

Kanopuiinelii
SKBHUBAJIEHT O

Bun TonnmuBa

Kanopuiinsiii
SKBUBAJICHT

ITogMOCKOBHBIHM 0,38 JnzenbHoe 1,45
BopkyTtuHckuit 0,86 JluctuiuiatHoe 1,43
Kuzenosckuii 0,75 [Noproune rassbr: Ha 10000 m°
YenssOunckuit 0,52 [Tpupoaubrit 1,20
MOy THBIN
Ky3ueuxwnii 0,91 Ilog3zemuoit 0,11
ra3upuKanuu
Kaparanaunckuii 0,79 KoxcoBrbrii 0,57
DKu0aCTy3CKUM 0,60 JIOMEHHBIH 0,143
Kancko-aunHcKkmit 0,49 CoKMKEeHHBIN 1,70
UepemMxoBCKui 0,82 CrnaHIneBbIf 0,57
PaitunxuHckuit 0,46 Topd:
[Tpumopckuit 0,61 dbpesepHbIit 0,34
CaxanuHCKHUI 0,74 KYCKOBOU 0,40
Cunesckuii 0,80 TopdobpukeTs 0,60

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Kanopuiinelii Kanopuiinsiii
Bun TonnuBa Bun TonnmuBa
SKBHUBAJIEHT O SKBHUBAJIEHT O
Hposa 0,27

IPUJIOXKEHUE 4

Tadauubl 1J15 onpeaeJeHUuss KOJIM4ecTBa
JICKTPOIHEPIUH, TPeOyeMoro 1Jist
BbIPA0OTKH TEIIOTHI

Tab6mumna 1

YV nenpHbBIN pacxod SJICKTPOIHCPIUr Ha TOIUIMBOIIPUTOTOBJIICHUEC, TOIIJIMBOIIOAAYY U

30JI01IUIAKOY IaTICHHE
Y IenbHBIN pacXxo SIEKTPOIHEPTHH Ha

TOTUTMBOIIPUTOTOBJICHHE, TOIJIUBOMIOAAYY U

MomHOCTh KOTENBHOM, | 3ononuiakoynaneHue, KB/MBT (kBT-u/I'kan) npu padorte
MBrT (I'kan/4)
Ha KUJIKOM TOILJIMBE TBEPOM TOILIHBE

Jo 5,8 (o 5,0) 0,95 (1,1) 6,02 (7,0)
Ot 5,8 no 11,6 (Ot 5 0,91 -0,95 (1,06 - 1,1) 5,85-6,02 (6,8 - 7,0)
1o 10)
Ot 11,6 no 23,2 (Ot 10 0,86 - 0,91 (1,0 - 1,06) 5,67 - 5,85 (6,6 - 6,8)
10 20)
nl]-ﬂhlhll.ll.l'l'EHHEH W IKONoOrM4ecLan EBE‘DI'IEGHDE'I'I:., PﬂﬂMELLlEHI‘IE FI'EK.I'IEMI:I
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MOITHOCTh KOTEIbHOM,
MBrT (I'kan/4)

VY nenpHbI pacxol AIEKTPOIHEPTUU HA
TOILJIMBOIIPUTOTOBIICHHE, TOIUIMBONOAAYY U
3osonuiakoyaanenue, KBT/MBT (kBT-4/I'kan) mpu pabote

Ha )KMJKOM TOIIJIMBC

TBCPAOM TOIIJIMBC

Ot 23,2 110 34,9 (Ot 20
710 30)

0,82 - 0,86 (0,95 - 1,0)

5,5-5,67 (6,4 - 6,6)

Cebiie 34,9 (Cabie
30)

0,52 - 0,82 (0,6 - 0,95)

3,44 25,5 (4,0 - 6,4)

Hp umeuvaHrue. boiee BBICOKHE 3HAYCHUS YACJIBHOTO pacxoJa 3JICKTPOIHCPTHUU
COOTBCTCTBYIOT MCHBIIIUM 3HAUYCHUAM MOIIHOCTH U HaO60pOT.

Tabmmma 2

3HaueHUs HU3IICH TEIJI0ThI CropaHusi, TCOPETHUICCKUX 00BEMOB BO31yXa U IPOAYKTOB
CTropaHuA AJid HCKOTOPBIX BUAOB TOIINIMBA

Teopernuecknii 00beM,
HM /KT
Mapxa Husmas reriora
Tomnmuso crozpaHH;{, M]Tx/
TOTLIINBA 3
kr(M~) [kxan/kr(m”)] I
posayxa CrOpaHus
1 2 3 4 5
TBepnoe (yromb): I 19,59 (4680) 5,16 5,67
JloHeukui
r 22,02 (5260) 5,83 6,28

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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Teopetnueckuii 00beM,
HMO/KT
Mapxa Huzmias tenaora
Tommuso cr03paHI/151, M]Tx/
TOILJINBA 3
Kr(m”) [kxan/kr(m”)] IPONYKIOB
Bo3Ayxa CTOpaHHUS
A 22,57 (5390) 6,04 6,32
Ky3nernknii )i 22,82 (5450) 6,0,2 6,58
r 26,13 (6240) 6,88 7,42
ITogMoOCKOBHBII b2 10,43 (2490) 2,94 3,57
Kaparanauackmii I 21,31 (5090) 5,60 6,02
JIbBOBCKO-BosbIiHCKMI r 21,98 (5250) 5,75 6,23
YenaOuuckuit Ji| 21,52 (5140) 5,67 6,47
Kunkoe (Mazyr):
MaJIOCEepHHUCTHIN 40,28 (9620) 10,62 11,48
CEpPHUCTBIN 39,73 (9490) 10,45 11,28
BBICOKOCEPHHUCTBIN 38,77 (9260) 10,0 10,99
CraBponosib-MockBa 36,55 (8730) 9,68 10,86
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 214
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Teopetnueckuii 00beM,
HMO/KT
Mapxa Hwusmas temiora
Tommuso cr03paHI/151, M]Tx/
TOILJINBA 3
Kkr(M”) [Kkan/kr(m~)] IPONYKIOB
posfyxa CTOpaHHUS
CraBpornosb-HeBUHHOMBICK- 35,63 (8510) 9,47 10,63
I'po3nslii
[lTebenunka-bpsinck-MockBa 37,87 (9045) 9,98 11,19
Taobmuma 3

3nauenns Ko3(PUIMEHTOB H30BITKA BO3yXa dr B TOTIKE ¥ YXOJSIIUX Ta3ax dyx

Bun tomnmmsa ar Ayx
TBepnoe 1,2-1,25 1,55-1,6
Ma3syT, npupoIHbIN ra3 1,1 1,4

Taobmnuua 4

VY nenbHbli pacxo 3JIEKTpodHEprun Ha nepemerierue 1000 M3 BO3AYyXa WIH YXOMSIINX
ra3oB TATOAYThEBBIMH YCTAaHOBKAMH

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 215
COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

VY nenpHBIN VY nenbHbBIN
pacxon pacxon
T Yacrora ANEKTPOIHEPTUH T Yacrora ANEKTPOIHEPTHH
BEHTUJISITOPA, | BPAILICHUS Ha HepegMeIueHI/Ie BEHTUJISITOPA, | BPAIICHHS Ha Hep%MeIueHI/Ie
’ "1 1000 M~ BO3MyXa ’ ’ 1000 M~ Bo3myxa
IBIMOCOCA 1/Mun IBIMOCOCA 1/Mun
VI YXOMSIINUX WM YXOMSIIUX
rasos, rasos,
kB1-4/1000 M kB1-4/1000 M
1 2 3 4 5 6
BJI-2,5 3000 0,97 BI'TH-19 1000 0,87
BJI-2,7 3000 0,65 1500 2,03
BJI-3,5 3000 1,2 BI'/TH-21 1000 1,08

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:

reklama.complexdoc.ru

216



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

VY nenpHBIN VY nenbHbBIN
pacxon pacxon
T Yacrora ANEKTPOIHEPTUH T Yacrora ANEKTPOIHEPTHH
BEHTUJISITOPA, | BPAILICHUS Ha nepegMeIueHI/Ie BEHTUJISITOPA, | BPAIICHHS Ha Hep%MeIueHI/Ie
’ "1 1000 M~ BO3MyXa ’ ’ 1000 M~ Bo3myxa
IBIMOCOCA 1/Mun IBIMOCOCA 1/Mun
VI YXOMSIINUX WM YXOMSIIUX
rasos, rasos,
kB1-4/1000 M kB1-4/1000 M
BJIH-8 1000 0,33 1-3,5 1500 0,33
1500 0,8 JIH-8 1000 0,26
BJIH-9 1000 0,40 1500 0,59
1500 0,93 JIH-9 1000 0,30
BJIH 10 1000 0,54 1500 0,80
1500 1,20 JIH-10 1000 0,40
BJIH 11,2 1000 0,69 1500 0,95
1500 1,50 JH-11,2 1000 0,53
BJIH-12,5 1000 0,82 1500 1,21
1500 1,88 JIH-12,5 1000 0,67
BJIH-13 1000 0,82 1500 1,50
1500 1,88 JIH-13 1000 0,68

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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VY nenpHBIN VY nenbHbBIN
pacxon pacxon
T Yacrora ANEKTPOIHEPTUH T Yacrora ANEKTPOIHEPTHH
BEHTUJISITOPA, | BPAILICHUS Ha nepegMeIueHI/Ie BEHTUJISITOPA, | BPAIICHHS Ha Hep%MeIueHI/Ie
’ "1 1000 M~ BO3MyXa ’ ’ 1000 M~ Bo3myxa
IBIMOCOCA 1/Mun IBIMOCOCA 1/Mun
VI YXOMSIINUX WM YXOMSIIUX
rasos, rasos,
kB1-4/1000 M kB1-4/1000 M
BJIH-15 750 0,75 1500 1,52
1000 1,30 JIH-15 750 0,59
1500 2,93 1000 1,06
BJI-15,5 750 1,37 15,5 1500 2,40
1000 2,35 750 1,13
BJIH-17 750 0,88 1000 1,79
1000 1,60 JH-17 750 0,75
1500 3,63 1000 1,27
BJIH-19 750 1,10 1500 3,0
1000 1,91 JIH-19 600 0,57
BJIH-20 750 0,81 750 0,93
1000 1,48 1000 1,62

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru

218



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

VY nenpHbIN VY nenbHbBIN
pacxon pacxon
T Yacrora ANEKTPOIHEPTUH T Yacrora ANEKTPOIHEPTHH
BEHTUJISITOPA, | BPAILICHUS Ha nepesMeIueHI/Ie BEHTUJISITOPA, | BPAIICHHS Ha Hep%MeIueHI/Ie
’ "1 1000 M~ BO3MyXa ’ ’ 1000 M~ Bo3myxa
IBIMOCOCA 1/Mun IBIMOCOCA 1/Mun
VI YXOMSIINUX WM YXOMSIIUX
rasos, rasos,
kB1-4/1000 M kB1-4/1000 M
BJIH-21 750 1,36 JIH-21 600 0,71
1000 2,50 750 1,08
BB/IH-15 1500 2,57 1000 1,96
BB/IH-18 1500 3,78 JIH-22 x 2 600 0,73
BI'TH-15 1000 0,64 750 1,14
1500 1,96 JAH-26 x 2 600 1,0
BI'IH-17 1000 0,77 750 1,62
1500 1,55
Ilpumeuanue. YaenbHble PpPacXoibl JJICKTPOIHEPTHMH  OIPEICICHBI  IIPH
makcumainbHoM K.I1.J] ycTaHOBKM MO JaHHBIM MOCKOBCKOTO BEHTHJISITOPHOTO 3aBOjIa
OAO «Moseny.

Tabmumna 5
HOTepI/I QJICKTPOSHEPIHUU B CETAX
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 219
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[Toreps HanpspKkeHUs, IToreps
DneMeHT ceTu o o
Yo AIIEKTPO3HEPTUH, %o
Certb 6 kB
IIuraTenbHast 3,0 2,5
PacnpenenurensHas 2,0 1
CereBble TpaHCPOPMATOPHI:
MIOCTOSIHHBIE ITOTEPU
- 2
NIEpEMEHHBbIE TOTEPU
- 1
CeTb HHU3KOTO HampsDKEHUs  OOLIEro
MMOJIE30BAHHUS 4.5 2
Cets 10 kB
IIurarenpHas 2,5 2
Pacnpenenurenbuas 1,5 1
CerteBble TpaHchopMaTOpHI:
IIOCTOSIHHBIE IOTEPU - 2
[IEPEMEHHBIE II0TEPU - 1
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PHSII'IEI.LIE'HI'IE' peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 220
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[Toreps HanpspKkeHUs, IToreps
DneMeHT ceTu o o
Z ANEKTPO3HEPrun, %o
CeTb HHU3KOTO HANpsOKEHUS  OOIIETo
MOJIb30BAHUS 6,5 2,4
Tabnuua 6

y,Z[eJIBHaH SJICKTPUYICCKAd MOITHOCTD, UCITOJIb3yCMasd I NPOIUX HYK] KOTCIbHBIX

Bu VY nenpHas notpedasiemas
BOO a§160 a Tum koTJI0B ITepuon rona MOIIHOCTB Ha IIPOYNE HYKIBI,
HoP p kB1/MBT (kBT-u/I'kamn)

3akpeiThiii  |BomorpeiiHsie OTONMUTENbHBIA U 0,55 (0,64)
HEOTOMUTEIbHBIN

[TapoBsie OTonuTeNbHBINA U 0,33 (0,38)
HEOTOMUTEIbHBIN

OtkpeIThid  |Boporpeiinsie OTonuTeNbHBIN 1,33 (1,55)

HeoronurenpHbIi 6,66 (7,75)

[TapoBsie OTonuTeNbHBIN 0,99 (1,15)

HeoronurenpHbIi 3,27 (3,80)

Ta0muma 7

VY nenbHBIE PacXOIbl SJEKTPOIHEPTUHU HA BBIPAOOTKY M TPAHCIIOPTHUPOBAHKUE TETLIA IS
KOTEIbHBIX MOIITHOCTEIO 10 50 MBT

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 221
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PacueTnas TemnioBas MOIIHOCTH
OTOIIUTEIILHBIX KOTEIbHBIX MAJIOH

VY nenbHbIA pacxo/l AJIEKTPOIHEPTUH HA
BBIPAOOTKY U TPAHCIIOPTHUPOBAHUE TEILIA,

[IpenenbHbIe HATPY3KU PAOHHBIX KOTEIBHBIX

motHoctr, MBT (I'kan/4) kBT/MBT (kB1-9/I'kan)
Ho 0,58 ([10 0,5) 17,2 (20)
0,59 -1,16 (0,51 - 1) 17,2 (20)
1,17-2,33 (1,01 - 2) 16,3 (19)
2,34 -3,49 (2,01 -3) 15,5 (18)
3,50-5,82 (3,01 -5) 15,5 (18)
5,83-11,6 (5,01 - 10) 15,5 (18)
11,64 - 58,2 (10,01 - 50) 15,5 (18)
Ta0muma 8

[IpenenbHas yaenbHbIE 3JICKTPOHATPY3Ka pAaHOHHBIX KOTEJIBHBIX (0€3
ydera ceTeBbIX HacocoB), KBT/MBT [kB1/(I'kan/u)]

PacueTnas
TEIJI0Bas OTkpslITas cucreMa 3aKpbITast cUCTEMA
Harpy3ka, MBt
(I'xan/q)
Kamennsrit .. |KameHnHbIit .
. IIpupoaHsrit . IIpupoaHsblit
u OypsIit Maszyt u Oypselii | Mazyt
ras ras
yrojib yrojib
1 2 3 4 5 6 7
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 222
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[IpenenvHas yaenbHbIE STEKTPOHATPY3Ka PAOHHBIX KOTENbHBIX (03
ydera ceTeBbIX HacocoB), KBT/MBT [kB1/(I'kan/u)]
PacueTnas
TEIUIOBast OTkpbITas cucrema 3akpsITas cucrema
Harpy3ka, MBt
(T'xan/4)
Kamennsrit 3 O —— KameHnHnbiit 3 ——
u OypsIit Masyt PHpOA u Oypslii | Masyr pHpOa
ras ras
yToJb YTOJib
58 (50) mu menee| 11,6 (13,5) (9,5 (11,0)] 8,6 (10) 8,0(9,3) 16,6(7,7)| 5,5(6,4)
69,9 (60) 10,8 (12,6) 19,2 (10,7)| 8,3(9,6) | 7,4(8,6) |6,4(7,4)| 5,2(6,1)
93,0 (80) 9,9 (11,5) [8,9(10,3)| 7,7(9,0) | 6,6(7,7) |5,8(6,8)| 4,9(5,7)
116 (100) 9,1(10,6) |83(9,7)| 7,3(8,5 | 6,2(7,2) |5,7(6,6)| 4,6(5,3)
139,6 (120) - 81094) | 7,1(82) - 5,6 (6,5)| 4,2(4,9)
162,8 (140) - 7,7(9,0) | 6,8(7,9) - 55(6,4)| 4,1(4.8)
186,0 (160) - 7,6 (8,8) | 6,7(7,8) - 54(6,3)| 4,1(4.,8)
209,3 (180) - 7,5@8,7) | 6,7(7,8) - 5,3(6,2)| 4,0(4.,7)
232,6 (200) - 7,4 (8,6) | 6,6(7,7) 5,3(6,2)| 4,0(4,7)
255,8 (220) - 7,3(8,5) | 6,6(7,6) - 5,3(6,2)| 4,0(4,6)
279,1 (240) - 7,2(8,4) | 6,4(7,5) - 5,2(6,0)| 4,0 (4,6)
nl]-ﬂthlllﬂ'ﬂHHEH W IKONoOrM4ecLan ﬁBEﬂI’IﬂGHDE'I’h, pﬂﬂMEl.LlEHI‘IE FI'EK.I'IEMI:I
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[IpenenvHas yaenbHbIE STEKTPOHATPY3Ka PAOHHBIX KOTENbHBIX (03
ydera ceTeBbIX HacocoB), KBT/MBT [kB1/(I'kan/u)]

Pacuernas
TejIoBas OTkpbITas cucrema 3akpsITas cucrema
Harpy3ka, MBt
(T'xan/4)
KameHHBIN 3 O —— KameHHbIn 3 ——
u OypsIit Masyt PHpOA u Oypslii | Masyr pHpOa
ras ras
yToJb YTOJib
302,4 (260) - 7,2(8,4)| 6,4(74) - 5,1 (5,9)| 4,0(4,6)
325,6 (280) - 7,1(8,3) | 6,3(7,3) - 5,0(5,8)] 3,9(4,5)
348,9 (300) - 7,1(8,2) | 6,2(7,2) - 49 (5,7 3,9@4.,5)
Ta0muma 9

VYV ienbHbIA pacxo JIEKTPOIHEPTUH JIsI KOTEIBHBIX MOIIHOCTHIO OT 30 10 200 MBT

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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MountHocTh VY nenbHbIN pacxon
KommuectBo n THII .
Bun kotenpHo#, |KoadduiueHt| smaeKTposHEpruu,
YCTaHOBJICHHBIX
OTIO TOTUTHBA crmpoca kB14/MBT (xBT"9/
KOTIOB MBT (I'kan/4) I'kam)
1 2 3 4 5

3 x KBTC-10 K 34,89 (30) 0,332 24,6 (28,6)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
OHFEHH Tp'y,qa, Ey'HH'I' H EEp"I'HIﬁHNaLI'HHr ‘ B ﬂﬂK}'MEHTB'KZ 224
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MomtHocTh VY ienpHbIN pacxon
KonuuectBo u Tin .
Bun korenbHOM, |KoaddunueHnt| amekrposnepruw,
YCTaHOBJICHHBIX
COTIIOB TOIINBA crpoca kB1-9/MBT (kB1"9/
MBrT (I'kan/4) I'kan)

3 x KBI'M-10 ™ 0,354 21,7 (25,2)

M 34,89 (30) 0,354 21,7 (25,2)

r 0,362 20,1 (23.4)
4 x KBTC-10 K 46,52 (40) 0,332 17,3 (20,1)
4 x KBI'M-10 ™M 0,354 16,9 (19,6)

M 46,52 (40) 0,354 16,9 (19,6)

r 0,362 15,6 (18,2)
3 x KBTC-20 K 0,332 15,7 (18,3)

69,78 (60)

KA 0,310 15,6 (18,1)
3 x KBI'M-20 '™ 0,354 13,8 (16,1)

M 69,78 (60) 0,354 13,8 (16,1)

r 0,362 13,1 (15,2)
rll}ﬂthI.l.l.l'lﬁHHE.ﬂ W IKONoOrM4ecLan 'EB:!‘DI'IEGHDE'I'I:., PﬂsMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 225
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MomtHocTh VY ienpHbIN pacxon
KonuuectBo u Tin .
Bun korenbHOM, |KoaddunueHnt| amekrposnepruw,
YCTaHOBJICHHBIX
COTIIOB TOIINBA crpoca kB1-9/MBT (kB1"9/
MBT (I'kan/4) ['kam)
3 x KBTC-30 K 104,67 (90) 0,332 23,7 (27,6)
KA 0,310 23,4 (27,2)
3 x KBTK-30 K 104,67 (90) 0,422 32,3 (37,6)
KA 0,394 32,0 (37,2)
3 x KBI'M-30 I'M 0,342 18,1 (21,0)
M 122,1 (105) 0,342 18,1 (21,0)
r 0,354 13,5 (15,7)
4 x KBTC-30 K 139,6 (120) 0,322 14,7 (17,1)
KA 0,310 14,5 (16,9)
4 x KBTK-30 K 162,8 (140) 0,422 26,9 (31,3)
KA 0,394 29,1 (33,8)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 226
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MomtHocTh VY ienpHbIN pacxon
KonuuectBo u Tin .
Bun korenbHOM, |KoaddunueHnt| amekrposnepruw,
YCTaHOBJICHHBIX
COTIIOB TOIINBA crpoca kB1-9/MBT (kB1"9/
MBrT (I'kan/4) I'kan)
4 x ks'M-30 ™ 0,342 14,1 (16,4)
M 162,8 (140) 0,342 14,1 (16,4)
r 0,354 11,5 (13,4)
3 x KBTK-50 K 174,5 (150) 0,422 23,6 (27,4)
KA 0,394 23,7 (27,6)
3 x kB['M-50 I'™M 0,342 16,7 (19,4)
M 174,5 (150) 0,342 16,7 (19,4)
r 0,354 15,0 (17,4)
4 x KBTK-50 K 232,6 (200) 0,422 23,0 (26,7)
KA 0,394 24,0 (27,9)
4 x KBI'M-50 ™ 0,342 14,0 (16,3)
M 232,6 (200) 0,342 14,9 (12,8)
r 0,354 12,8 (14,9)
rll}ﬂthI.l.l.l'lﬁHHE.ﬂ W IKONoOrM4ecLan 'EB:!‘DI'IEGHDE'I'I:., PﬂsMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 227
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Ta6muna 10

3HaveHus ko3 duuuenTa cupoca s pa3IUuHOro 000py10BaHUS

HaumenoBanne 060py10BaHUs Koaddunment cipoca
Tpanchopmaropbl 0,5-0,8
JpoOwIIKH MOJIOTKOBBIC 0,7-0,9
CKHUIIOBBIE TTOIBEMHUKHU 0,3
BeHTUAATOPBI, ABIMOCOCHI KOTEJIBHBIX 0,95
CkpenepHbie 1ebenKu 0,35-0,5
[Tutarenu seHTOYHBIE, OapabaHHBIE, MAasSTHUKOBBIC, 0,65-0,7
JIOTKOBBIC
Konseiieps! nerkue (mo0 10 kBT) 0,65-0,7
[ITHexwu, smeBaTOpPbI 0,75-0,8
MexaHu4decKkue TOIKU 0,75-0,8
Bakyym-Hacocsl 0,7-0,9
Tennossle MyHKTHI 0,8
KorenbHble OTONMUTENLHBIE 0,65-0,7

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl

oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax:

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru
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HaumeHnoBanue 060py10BaHUS Koaddunment cipoca

Hacockl ceTeBBIe, MUTATEIHHEIC 0,8
Kommpeccopsl 0,5-0,8
Kpan-6anku, Tensdeps, TudTH, TaIH 0,2-0,5
CapouHble TpaHCPOpPMATOPHI 0,3-0,35
CaHTEeXBEHTHIIATOPBI 0,65-0,75

Ilpumeuanue. Menpmme 3HaueHus Kod(dduIMEeHTa crIpoca COOTBETCTBYIOT
00JIbIIMM BEJTMUYMHAM MOIIHOCTU U HA00O0POT.

HNPUJIOKEHUE 5

Tadauubl 1J15 onpeieSieHUs1 KOJIM4eCcTBa
BO/JbI /IJIsl BLIPA0OOTKH TEIJIOTHI

Tabmura 1
VenbHbli 00bEM BOABI HA HAIIOJIHEHUE CUCTEM OTOILICHUS
nl]-ﬂhlhll.ll.l'l'EHHEH W IKONora4eckan EBE‘DI'IEGHDE'I'I:., PﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 229
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VY nenbHbII 00beM BOBI HA Pa30BOE HATIOJIHEHUE
CUCTEM OTOILICHUS, M>/MBT [M3 /(T'xan/4)], mpu
O6opy,toBanHe nepernaje TeMrnepaTyp BOJbl B CUCTEME
N temnocHao0xenus, °C
TEIUIONOTPEOISIONIEH CHCTEMBI
95-70 | 110-70 | 130-70 | 140-70| 150 - 70
CucreMa OTOIJICHUS:
16,8 15,1 13,0 12,6 11,4
paauaTopsl BeicoToi 500 Mm (19,5) (17,6) (15,1) (14,6) | (13,3)
paauaTopsl BeicoToit 1000 MM 26,7 242 20,8 19,9 18,6
(31,0) (28,2) (24,2) (23,2) | (21,6)
pedpucTbie TpyObI 12,2 10,7 19,3(10,2)] 89 7,9 (9,2)
(14,2) (12,5) (10,4)
TJTMHTYCHBIE KOHBEKTOPHI 4,8 (5,6)| 4,3(5,0) | 3,7(4,3) [3,5(4,1)]3,2(3,7)
PETUCTPBI U3 TIIAJIKUX TPYO 31,8 27,5 23,2 22,4 20,6
(37,0) (32,0) (27,0) (26,0) | (24,0)
OTOnUTENBHO-BEHTHIISIIHOHHAS 7,3(8,5)] 6,4 (7,5) | 5,6 (6,5) |5,2(6,0)|4,7(5,5)
cUCTEMa, 00opyaoBaHHas
Kanmopudepamu
Ta6muma 2
VY nenbHbIA 00bEM BOJIBI B DJIEMEHTaX CHUCTEMBI OTOILICHUS
|_||}DHI:|II.I.I.I'I'EHHEH W 3HoONori4Yackan 'EB:!‘DI'IEGHDE'I'I:._ PﬂﬂMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 230
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DNEMEHT CHUCTEMBI OTOILICHUS

VnenpHbl 00beM BOIBI B CHCTEME OTOILIEHUS Vo,
IIPY paCYETHOM TEMIIEPATYPE ropsiuei BOJBI B

cucreme, °C

135 -
85 95 105 110 115 | 130 150
PagnaTop 4yryHHbBIM CEKLIMOHHBIN
Ty OMHOM:
140 Mmm 10,8 | 9,5 8,9 8,5 8,2 7,2 6,8
90 MM 144|129 | 11,9 | 11,4 | 11,0 | 9,6 9,2
KonBekTopsbi:
«AKKOpI», «IIporpecc-20»,| 107 1.0 1 0,97 1 0,94 10,861 0,69
«IIporpecc-15»
Panuarop cranbHOM maHETbHBIN 8,1 7,1 6.6 6.4 6,1 5.3 5.1
PeGpucras tpy6a uyrynnas - 5,6 5,2 5,0 4,8 4,3 3,6
I'mankas tpy6a Dy, =70 ~ 100 mm | 35,7 | 31,6 | 30,4 | 29,7 | 28,6 |249| 21,5
beronnas oronutenbHas aHETb - 1,72 | 1,59 | 1,52 | 1,46 | 1,29 -
Konsekrops! Tunos KH, KO, KB - 0,69 | 0,64 | 0,63 | 0,62 | 0,60 | 0,59
Kanopudep miactuHuaThIit 047|043 | 0,40 | 0,39 | 0,38 | 0,34 | 0,33
Tpy0a npu HUPKYISIIIAN: 76 | 6,9 6,4 6,0 5,6 5,2 4.7
np-Dthlllﬂ'ﬂHHEH W 3HoONori4Yackan 'EB:!‘EII'IEGHDE'I'I:, PﬂﬂMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 231
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VnenpHbl 00beM BOIBI B CHCTEME OTOILIEHUS Vo,
IIPY paCYETHOM TEMIIEPATYPE ropsiuei BOJBI B
cucreme, °C
DJIEMEHT CUCTEMBbI OTOTIJICHUS
135 -
85 95 105 110 115 | 130 150
HCKYCCTBEHHOU
€CTCCTBCHHOM - 13,8 - - - - -
Tennoo00MeHHUK CKOPOCTHOM 0,230,211 0,19 | 0,18 | 0,17 | 0,15 -
Koren 4yryHHbIN CEKIIMOHHBIN 2,6 | 2,6 2,6 - - -

Ilpumeuanusa: 1. O0beM BOABI B OTONUTENIBHBIX MpUOOpax, HE MPUBEICHHBIX B
Tabyuie, MPUHUMAETCS M0 MAacCHOPTHBIM JaHHBIM Ha MPUOOP WM IO aHAJOTMYHBIM
npudopaM, IpUBEICHHBIM B TaOIUIIE.

2. O6beM BOIBI B HAPYXKHBIX TEIUIOMPOBOJAX OIPEACISICTCS B COOTBETCTBUHU C
JIMaMETPOM H MPOTSKEHHOCTHIO TPYOOTIPOBOIOB.

Tao0muma 3
VY nenpHas EMKOCTh BOJIBI B TPYOOIIPOBOIAX
Huametp HuameTtp
TpyOompoBoaa, MM | TonmmuHa TpyOompoBoaa, MM | TomuHa
PyoompoBOa, n VnenpHas pyobonpoBoaa, n VnenpHas
CTEHKHU CTEHKHU
TOVOLL €MKOCTb, OLr €MKOCTb,
_ 5 PYO&I, NEy 5 5 TPYOBI, MM
YCJIOBHBIW, [HAPYKHBIA,| MM YCIIOBHBIW, [HAPYKHBIA,| MM
Dy DH Dy DH
1 2 3 4 5 6 7 8
|_||]-DHI:|II.I.I.I'I'EHHEH W AKoNnord4Yeckan 'EBEOI'IEGHDE'I'I:., PﬂﬂMELLIEHI‘IE FI'EH.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 232
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[uamerp Huamerp
TpyOompoBoaa, mm | Tommuna V nenbHas TpyOonpoBoaa, MM | Tommuna VenbHas
CTEHKH CTEHKH
TovGeL | SMEOCTP: TovGeL | SMEOCTE:
N | TRYORL B . | TPYORL 3
YCIIOBHBIN, HAPYKHBIN,| MM YCIIOBHBIN, HAPYKHBIH,| MM
Dy DH Dy DH
15 18 2,0 0,00015 450 480 6,0 0,1720
20 25 2,0 0,00035 450 480 7,0 0,1710
25 32 2,5 0,00057 500 530 6,0 0,2100
32 38 2,5 0,00085 500 530 8,0 0,2070
40 45 2,5 0,0013 600 630 6,0 0,300
50 57 3,0 0,0020 600 630 8,0 0,296
70 76 3,0 0,0039 600 630 9,0 0,295
80 89 3,5 0,0053 600 630 11,0 0,290
80 89 3,0 0,0055 700 720 7,0 0,391
100 108 4,0 0,0079 700 720 8,0 0,389
100 108 3,5 0,0080 700 720 9,0 0,387
125 133 4,0 0,0123 700 720 11,0 0,382
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, pﬂﬂMELLIEHI‘IE peKname
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 233
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[uamerp Huamerp
TpyOompoBoaa, mm | Tommuna V nenbHas TpyOonpoBoaa, MM | Tommuna VenbHas
CTEHKH CTEHKH
€MKOCTb, €MKOCTb,
TpYOBL | 3, TpYOBL | T3,
YCIIOBHBIW, [HAPYKHBINA,| MM YCJIOBHBIU, [HADYKHBIM,| MM
Dy DH Dy DH
125 133 3,5 0,0124 800 820 7,0 0,509
150 159 4,5 0,0177 800 820 8,0 0,507
175 194 5,0 0,0270 800 820 11,0 0,500
200 219 6,0 0,0330 900 920 8,0 0,642
200 219 5,0 0,0340 900 920 9,0 0,639
250 273 7,0 0,0530 900 920 11,0 0,633
300 325 8,0 0,0750 1000 1020 9,0 0,788
300 325 7,0 0,0760 1000 1020 10,0 0,785
350 377 9,0 0,1010 1000 1020 11,0 0,782
400 426 6,0 0,1350 1000 1020 12,0 0,779
400 426 7,0 0,1330 1000 1020 14,0 0,772
Tabnuua 4

KonndecTBo BOABI Ha B3PBIXJISIONIYIO TPOMBIBKY OCBETJIUTENLHBIX (PUIBTPOB

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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KonnuecTBo BOJbI Ha B3PBIXJISIIOILYIO IPOMBIBKY
OCBETJIUTEIIbHBIX (PUIBTPOB, M, IPU AUAMETPE

. WIIbTpa, MM
OcBeTnUTENbHBIN QUIBTP ¢ pa,

1000 | 1500 | 2000 | 2600 | 3000 | 3400

OHOMOTOYHBIE AHTPAIUTOBBIC 2,3 6,2 11,2 18,7 25,0 32,0

Opnomnorounsie  KkBapueBsie u| 4,1 9,3 16,7 28,1 37,5 48,1
JIBYXCIIOMHBIE KBapIEBO-
aHTPAIUTOBBIC

Ta0numa 5

KonnuecTBo BoJbI Ha B3pBIXJIEHUE U PET€HEpalnio (PUIbTPOB

KonnuectBo BoAbI, M3, Ha B3PBIXJICHUE U
pereHeparuio GUIbTPOB MPHU AUAMETPE

CTaHAapTHOIroO (pUJIbTpa, MM
HaumenoBanue nponecca s1ap (pubTpa,

450 {700 {1000{1500{2000{2600{3000 | 3400

B3peixuisttonasi npoMbIBKa 0511,112,11|4,6]|8,4(14,0]18,8|24,6

Hatpuii-kaTHOHUTOBBIC (PUIBTPHI TIEPBOM CTYIIEHU

Pereneparus:

0e3 HCIIOJIb30BaHMS OTMBIBOUHBIX Boxa| 2,1 | 4,8 | 9,3 [21,1(45,5|76,0(101,8({133,2
Ha B3PBIXJICHHE

C HCIIOJIb30BaHHEM OTMBLIBOYHBIX Boa Ha| 1,6 | 3,7 | 7,3 |16,2(37,0162,0| 83,0 {108,6
B3pBIXJICHHE

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 235
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HaumenoBanue npouecca

KonuuecTBo Bo/bI, M3, Ha B3PBIXJICHHE U
pereHepanuio GUILTPOB MPU AUAMETPE

CTaHJApTHOTO (PUIBTPA, MM

450

700

1000

1500

2000

2600

3000

3400

BomopoaHo-kaTnoHUTOBBIE (PUIBTPHI (TIPH «TOJIOTHOM» pereHepaItum)

Perenepanusi:

0e3 MCIIOJB30BaHUS OTMBLIBOYHBIX BOJ
Ha B3PLIXJICHUC

C MCIOJb30BaHUEM OTMBIBOYHBIX BOJ Ha
B3PBIXJICHHE

11,2

25,3

54,8

92,0

122,9

160,9

9,1

20,6

45,5

78,0

104,1

136,3

Hatpuii-kaTnoHUTOBBIE PUIBTPBI BTOPOI CTyNeHH (IIPU UCIIOJIb30BAHUN KOHCTPYKLUU
(GuIbTPOB MEPBOI CTYNEHU)

Pereneparusi:
0e3 HCIIOJIB30BaHMS OTMBIBOYHBIX Boxa| 2,3 | 5,3 [10,3(23,3|50,4|74,5(113,1{147,2
Ha B3PBIXJICHUE
C HCIIOJIb30BAHWEM OTMBIBOUHBIX Boa Ha| 1,8 | 4,2 | 3,2 |18,7(42,0170,5| 94,3 (123,2
B3PBIXJICHHE
Tabmnuma 6
VY nenbHbIN pacxo BOJbI HA MIJIAKO30JI0YJaJIEHUE
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 236
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VY nenbHbIN pacxoq BoAbl HA | T nutaka
Crioco0 30I101UT1aK0Y TaIEHUS
WX 30J1bI, M
PyuHoe (BaroneTkammu) 0,1-0,2
MexaHn31upoBaHHOE MOKPOE CKpPENepoM HIIN 0,1-0,5
CKpeOKaMu
ITneBMaTHyeCcKOE 0,1-0,2
I'unpaBnuyeckoe c OarepHbIMU U 10 - 30
MECKOBBIMHM HaCOCAMHU
I'mppaBnnueckoe c arnmapaTamMu 15-45
MockanbkoBa

Tabmuma 7

VY nenbHbIi pacxo BOJbI Ui KOTEJIBHBIX MIPH 3aKPBITOM CHCTEME TETJIOCHA0KEHUS

VY nenwpHbI pacxo BoAbl, T/94-MBT [1/4-(I'kan/4)] mpu MOITHOCTH OJTHOTO
arperata, MBT (I'kan/q)
Bun
TOILIINBA
1,16 2,32 4,64 11,6 23,2
PEOI 10 | 2o | @ |PPEDPRED 100 | 200
TBepnoe 1,51 1,32 1,12 0,86 0,69 0,60 0,56 0,52
(1,75) | (1,53) | (1,3) | (1L,0) | (0,8) | (0,7) | (0,65) | (0,60)
la3 ul0,95 (1,1)| 0,86 0,69 0,52 0,43 0,41 0,39 0,35
MaszyT (L) | (08 | (0,6) | (0.5 | (0.48) | (0,45) | (0,40)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 237
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INPUJIOKEHUE 6

CooTHOLIEHUE MEKAY TEeIJIOBLIMH
eIMHUIIAMHA, OCHOBAHHBIMHA HA KAJIOPHH,
equaunamMu cuctreMbl MKI'CC n
exmHuIamMmu cucremMbl CU

Beanunna CooTHollIeHHE MEKTY
eqununamu B cucreme MKI'CC equHuamu cucteMbl CU n
u cuctemoit CU cucremoit MKI'CC
Macca 1 kr-c/m = 9,81 kr 1 kr=0,102 1kr-c*/m
Cuna lxrc=9,81 H 1 H=0,102 krc
JlaBrieaue 1 kre/em? = 735,6 MM pT. cT. =|1 H™M? = 1 Ta = 1,02-10'5 aTM.

1 arm. TexH. = 0,981 Oap =
98066,5 Ila = 0,1 MIla (10 m
BOJI. CT.)

Texu. = 107 6ap = 7,5 MM pT. CT
= 0,102 MM BOJ. CT.

PaGora u sneprus

1 xre-m = 9,81 JIx
1 kBru = 3,61 x 10% JIx

1 xkan = 4,187 x 10° Jix

I Ix =1 HMm = 0,102 krc'm =
2,78 x 1077 xBru = 239 x
10'4I<I<an

MontHocTb

1 xrc'm/c =9,81 Bt

1 kkan/c = 4,19 x 10° Br

1 Bt = JIx/c = 0,102 krc'm/c =
0,86 kkan/u

1 MBt = 0,86 I'kan/u

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
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Bemuuuna CooTHollIeHHE MEKTY

Komnnuecto 1 xan = 4,19 JIx 1 Ix = 0,239 kan = 239 x 10
TEILJIOTHI KKaJ

1 kBru = 3,6 x 10° ik

1 kBT = 860 kkai

1 I'kan/u = 1,163 MBT
VnenpHas 1 kxan/(xr-°C) = 4190{1 Ox/(xr-°C) = 0,239 x
TEIJIOEMKOCTh Jx/(xr-°C) 107 kkaut/(kr-°C)

TeruioBoOI ITOTOK

1 xan/c = 4,187 Bt

1 xkan/u = 1,163 Bt

1 Bt = 0,239 kan/c = 0,86 xkkan/4

YCJIIOBHOI'O TOILIMBA

Kosdduiment 1 kan/(em®>¢°C) = 41900 Br/|l Br/(m>°C) = 0239 x 10™
TerooT A H, (M%-°C) kkan/(cm>-¢-°C) = 0,86
TEIIoNepe1aun KKaJ'I/(Mz“{'OC)
1 xkar/(M>a°C) = 1,163
BT/(MZ'OC)
Koaddunment 1  xar/(ccem°C) = 418,7]1 Br/(m°C) = 0,239-1072
TEIUIONPOBOAHOCTH BT/(M2-°C); kan/(c-em-°C) = 0,86 xan/(u-m-°C)
1 kxan/(u'm-°C) = 1,163 Bt/
(m°C)
Tennora cropanus|l kkan/kr = 4,187 xJx/kr 1 JIx/xr = 0,239 % 107 kxan/kr
TOILITBA
VYnenpHblid  pacxon|l kr/kkan = 4,187 kr/xx 1 xr/x]Ix = 0,239 xr/kkan

1 xr/(xkBt4) =277,8 v/M]Ix

1 o/MIx = 0,36 r/(kBT11)
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