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AHHOTAIIUA

Meronnueckue ykaszaHus IO BBIIIOJIHEHHIO KypCOBOI'O IIPOEKTa IO JIHC-
urInHe « OCHOBBI TEIJIOTa30CHA0XKEHUSI M BEHTWIALMKY TpeAHa3HAYEHBI IS
CTYJIEHTOB, oOy4aromuxcs 1no HanpasiaeHuto noarotoBku 08.03.01 Ctpourens-
CTBO, IpO(UiIb NOArOTOBKU BonocHa0xkeHne 1 BOAOOTBEACHNE 3a09HOM (POPMBI
oOyueHwus.

B meTonuyeckux ykazaHUSX MPUBEIEH COCTaB KypCOBOIO MPOEKTa, Tpe-
OoBaHMs 110 ero 0(hOPMIICHUIO, TTOPSIIOK Pa3pabOTKH, MOSCHEHUS MO BBITOJIHE-
HUIO pacyeTOB, UCXOAHAsI MH(GOpMALIMS AJI1 BBINOIHEHUS, OMOIMorpaduueckuii
CIIUCOK.

Meroanueckue yka3zaHus HampaBlieHbl HAa (GOPMHUPOBAHHUE CIEAYIOIIUX
KOMITETEHIIN:

npodeccruoHaIbHBIX:

- 3HaHHE HOPMATHBHOM 0a3bl B 00JIaCTU MH)XCHEPHBIX M3BICKaHUH, TPUH-
LIUIIOB MPOEKTUPOBAHUS 3/1aHUM, COOPYKEHUI, HHKEHEPHBIX CUCTEM U 000pY-
JIOBaHUs, IJITAHUPOBKH U 3aCTPOMKH HacesneHHbIX MecT (ITK-1);

- BJIaJICHUE METOJIaMH ITPOBEJCHUS MHKEHEPHBIX U3bICKAHUMN, TEXHOJIOT -
€l MPOEKTUPOBAHMS JIETAJIEH U KOHCTPYKUMUA B COOTBETCTBUU C TEXHUYECKUM
3aJlaHUEeM C HCIIOJIb30BAHUEM YHHUBEPCAIbHBIX M CIEHHATM3UPOBAHHBIX MPO-
I'PaMMHO-BBIYMCIIUTEIbHBIX KOMIUIEKCOB U CUCTEM aBTOMAaTHU3WPOBAHHBIX IMPO-
extupoBanus (ITK-2).
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BBEJAEHUE

KypcoBoii npoekT «OTorsieHue KUJIOTO 37aHus» BBIMOIHSIETCS CTY/CH-
TaMH 3a04HON (pOpMBI, OOYJAIOIIUMHUCS 1O HampasieHuo moaroroBku 08.03.01
CrpoutenbcTBo, Tpoduiib moAroToBku BoocHabxeHne U BOJJOOTBEICHHUE.

B KypcoBOM MpoOEKTe pemaroTcsi OCHOBHBIE BOIIPOCHI MPOECKTUPOBAHUS
CHUCTEMBbI OTOTIJICHUS KUJIOTO 3JJaHHUSI.

B mpormecce paboThl CTYAEHTHI TMOJYyYalOT HABBIKH IMPAKTHYECKOTO
MPUMEHEHHS TCOPETUICCKUX 3HAHUHN U PEIICHUS KOMIUIEKCHBIX HHKEHEPHBIX
3a7a4 110 MPOEKTUPOBAHUIO CUCTEM OTOILJICHUS JKUJIBIX 3aHUM.

[{esnbr0 TaHHBIX METOJUYECKUX YKA3aHUU ABJISCTCS:

1. Hay4uTh CTYIE€HTOB MPOU3BOJIUTH pacueT KO3(P(PULUEHTA CONPOTUBIIE-
HUS TEIIonepeaade orpakaaronieil KOHCTPYKIIHH,

2. Hay4HTh ONPEACNISTh TeIIONOTEPU TTOMEIIICHHUIA;

3. paccuuThIBaTh U MOJOUPATH OTOMUTENIbHBIE TPUOOPHI;

4. IPOU3BOJIUTH TUAPABINYECKUM pACUET CUCTEM OTOTUICHHUS

5. moadupaTh 060PYIO0BaHKUE TEIIOBOTO Y3IIa.

KypcoBoii MpoeKT COCTOUT U3 TEKCTOBOW YACTH MOSICHUTEIBHOU 3aIMUCKU
(06bem nosicHuTenbHOM 3anucku oT 20 1o 30 ctp. dopmara A4) u rpadudeckoit
yactu (B o0beme 4 muctoB popmara A3).

1 BBIBOP UCXOJAHBIX JAHHBIX

B KkypcoBOM mpoekTe HEOOXOIMMO 3alpOEKTHPOBATh BEPTUKAJIbHYIO
OJHOTPYOHYIO TYNHMKOBYIO CHCTEMY OTOIUJIEHUS] C HMKHEW pa3BOJAKON i
OJIHOM CEKLUH OJHOITAXHOTO KUJIOTO 3JaHHUS.

BricoTa »Taxka B cBery npuHumaercs 3.0 M; OTMETKa 4YUCTOrO moja
nmoaBaia —2.200 m.

Tenmonocutens B cucremMe OTOIUICHHUS - Boja ¢ mapamerpamu 95-70
°C, mocie cMenIeHus B BOZOCTPYITHOM 311eBaTOpE.

B kxauecTBe HarpeBaTelbHBIX MPUOOPOB B KMIIBIX KOMHATaX, KYXHSIX U
Ha JICCTHUYHBIX KJIETKaX MPUHATHI UyryHHbIE paguatopbl Mapku M C140-A0.

IIprcoenviHeHNE CHUCTEMBI OTOIUIEHHS K TEIUIOBOM CETH — 3aBUCHMOE
3J€BaTOPHOE (3JI€BATOP CTaIbHOU BOAOCTpYHHBIN Mapku 40c100k).

[To mpunoxenussim A, b MeToaAMYECKUX YKAa3aHUHW B COOTBETCTBUU C
WHJIMBUlyaJbHBIM BapuaHTOM ([Be mocieaHue HUGPLI HOMEpa 3a4eTHOU
KHW)KKH) CTYJCHTBI IPUHUMAIOT UCXOHBIC JaHHBIC JUISI TPOCKTUPOBAHMS:

- palioH 3aCTPOUKH,

- KJIMMaTUYECKHE XapAKTEPUCTUKHU (TemIeparypa Haubosee X0JIOJHOU
MSTUHEBKH, CPEJHSSA TEMIEpaTypa U MPOJOIKUTEIBHOCTh OTOMUTEIBHOTO
nepuona),

- TIJIaH TUIOBOTO 3TaXKa — BBIJAETCA UHIUBUIYAIBHO,

- TapaMeTpsl TEINIOHOCUTEIS HAPYKHOM TEIIJIOBOU CETH.
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2 TEINIOTEXHUYECKHM PACUET HAPYKHBIX OI'PAXKJIEHUN

B nmomemeHusix XKWIbIX 34aHUN cleayeT oO0ecneurMBaTh ONTHUMAJIbHBIE
WIH JOITYCTHUMbIE€ HOPMBI MUKPOKJIMMATa B OOCITYKHUBAEMOU 30HE.

OCHOBHBIE MapaMeTphl, XapaKTEPU3YIOLME MUKPOKIMMAT IOMEIICHWIA:
TEeMIIepaTypa BO3/1yXa; CKOPOCTb ABMKEHHUS BO3/yXa; OTHOCHUTEIbHAS BIIAXK-
HOCTh BO3/IyXa, ONITUMAJIbHAs TEMIIepaTypa Bo3/ayXa B IOMelieHun [7].

MUKpOKIMMAaT NOMEILIEHHUS - COCTOSIHE BHYTPEHHEHN Cpebl MOMEIEHNUS,
OKa3bIBAIOIIEE BO3JICHCTBUE HA YEJIOBEKA, XapaKTEpHU3yeMOe IOKa3aTeJsIMU
TEMIIEpaTypbl BO3AyXa WU OrPaXJAOIMIMX KOHCTPYKIMM, BJIAXHOCTBIO M IO-
JBUKHOCTBIO BO3/1yXa.

OnTuManpHble MapamMeTpbl MUKPOKIMMATa - COYETAaHUE 3HAUCHHM IMOKa-
3arefneil MUKpOKIMMAaTa, KOTOpPbIE NPH JUIMTEIBHOM U CHCTEMAaTHUYECKOM BO3-
JEHCTBUM Ha YeJIOBEKa 00ECIEeUnBalOT HOPMAJIbHOE TEIIOBOE COCTOSIHUE Opra-
HU3Ma NPH MUHUMAQJIBHOM HAIIPSHKEHUM MEXaHU3MOB TEPMOPETYJIALMU U OILY-
menue kompopra He MeHee 4eM y 80 % Jrosiel, HaXoAAIUXCs B TOMEILEHU Y.

JlonycTUMBbIE€ MapaMeTpbl MUKPOKJIMMATa - COYETAaHHUS 3HAYCHUN ITOKa-
3aTejell MHUKPOKJIMMATa, KOTOpbIE IPU JJIMTEIBHOM U CHCTEMaTUYECKOM
BO3/ICIICTBUM Ha YEOBEKAa MOTYT BbI3BaTh OOIIE€ U JIOKAJIbHOE OILyIIEHUE
nuckomgopTa, yXyIUIEHUE CaMOYYBCTBHUS M NMOHUXEHUE PabOTOCIOCOOHO-
CTU IIPU YCUJIIEHHOM HalpsDKEHUH MEXaHW3MOB TEPMOPETYISLIUU U HE BbI3bI-
BAIOT MOBPEXACHUIN UM YXYAIUIEHUS COCTOSHUS 3J0POBBS.

Hcxonsg M3 TEXHUKO-3KOHOMHUYECKOH 1enecoo0pa3HOCTH, KOMGPOpPTHbIE
YCIJIOBHSI JTOJKHBI MOJIIEPKUBATHCS HE BO BCEM 00BEME MOMEIICHMS, a JUIIb B
MeCTax MPEUMYILECTBEHHOW NESITEIbHOCTU YE€JIOBEKa U MOCTOSIHHOTO €ro Ipe-
ObIBaHMsI, T.€. B pabouell 30He BHICOTOM 2 M OT MoJja. 3a pacueTHOE 3HauyeHue t,
IIPUHUMAIOT TEMIIEpATypy BO3[yXa Ha BeIcoTe 1,5 M OT moJia 1 Ha paccTostHUM 1
M OT HAPY>KHOU CTEHBI.

TernoTexHU4ecKuil pacyeT MPOBOAUTCA ISl BCEX HAPYKHBIX OIpaKie-
HUM JUI XOJIOAHOTO MEPUOJA rofla C yYeTOM paliOHa CTPOUTENIBCTBA, YCIOBUU
9KCIUTyaTalli, Ha3HAUYECHUS 37aHMUSI U CAaHUTAPHO-TUTMEHWYECKUX TPEeOOBAHUH,
NPENBABISIEMBIX K OTPaXKIAFOIIMM KOHCTPYKIIMSIM U IOMEILEHHUIO.

2.1 UcxoaHble JaHHBIE M PaCYeTHbIE apaMeTPbl BHYTPEHHEI 0
U HAPY’KHOI'0 BO3/1yXa

B kauyectBe MCXOAHBIX MAHHBIX UL BBINOJHEHUS TEIUIOTEXHUYECKOTO
pacuera, ONpenesIeHUs] TEeIUIO3ALUTHBIX CBOWCTB OIPAXKAAOIIMNX KOHCTPYKIUN
Y IIPOEKTUPOBAHUSA CUCTEM OTOIUICHHUS PUHUMAIOTCS TEPMOANHAMUYECKUE I1a-
paMeTpbl BHYTPEHHETO W HAPY>KHOTO BO3/lyXa U TEIJIOPU3NUECKHE XapaKTepHU-
CTUKH CTPOUTEIIBHBIX MAaTEPUAIIOB OTPAKIACHUM.

Paiion cTpouTeNbCTBA XapaKTEPU3YETCAd PACUYETHBIMM ITapaMeTpaMu
Hapy>XHOI'0 BO3JyXa I XOJIOJHOIO U TEIUIOrO MEPUOAOB roJa, KOTOPhIE Mpe-
CTaBJICHBI B IIPUJIOKEHUU A.



B xononnsrii mepuon (t, < 8°C) B kayecTBe UCXOAHBIX JAHHBIX TIPUHAMA-
I0T: PACUETHYIO 3UMHIOI0 TEMIIEpaTypy HApyKHOTO BO3/yXa HamboJiee XOJO/I-
HOW TATUAHEBKH 1, °C, ¢ ko3 dunuentamu obecniedeHHoctr 0,92; cpeaHion0
TEeMIIepaTypy OTONHUTEIbHOrO mnepuona t,,, °C; IpoaoJKUTENbHOCTh OTOIHU-
TEJIBHOTO NEPUOAA Z,,,, CYT.

XO0J0IHBIN (OTONUTENBHBIN) NEPHOJ TO/la - MEPUOJ TOAa, XapaAKTEPHU3Y-
IOLINNCS CPENHEN CYTOYHOM TEMIEPATYpON HapYy»KHOI'O BO31yXa, pABHOM U HU-
e 10 uam 8 °C B 3aBUCUMOCTH OT Buja 31anus [1, 4, 6].

[Ipy BBITONIHEHUHU TEMJIOTEXHUYECKOTO pacuyeTa OrpaKJICHUI BaXKHO y4HU-
THIBaTh HAa3HAYECHHUE M YCIIOBHS JKCIUTyaTallUW TOMEIIECHUS, KOTOPBIE OIpere-

asitoTest Temmnepatypoi t,, °C, U OTHOCUTEIBHOU BIAXKHOCTBIO @,,, %, BHYT-

pPEHHETO BO3yXa, 3HAYCHUS KOTOPBIX pernmameHTHpyiorcs [10], carmrapHbIMU
HOpMaMH, CBOJIaMH MpaBuJ (Tabnuia 2.1).
Tabmuma 2.1
OnTuManbHbIE U IOMTYCTUMBIE HOPMBI TEMIIEPATYPbl, OTHOCUTEIHHOMN BIAXKHO-
CTH B 00CITY’KHBA€MOI 30HE MOMENIEHUH KHIIbIX 3aHHUM

Ilepu- | Hammenosanue Temnepatypa PesynpTupyromas OTHOCUTENbHAS BIaXK-
ol TO- MIOMEIICHUS Bo3myxa, t,, °C TemIeparypa HOCTb BHYTPEHHET'O
Aa Bo3ayxa, t,, °C BO3yXa, @, , %
OITH- JOITy- OIITH- JIOITy- OIITH- JOITyCTUMAas
MaJIbHas | cTUMas | ManbHasi | cTUMasl | MallbHasl He Goutee
Xonon | XKuiast komHarta 20-22 18-24 19-20 17-23 45-30 60
noa-
HBIN
XKunas komHarta 21-23 20-24 20-22 19-23 45-30 60
B palioHax c t,,,
(obecmieu.0,92)
munyc 31°C u
HUKE
Kyxns 19-21 18-26 18-20 17-25 HE HOp- | HE HOpMH-
MHUpYETCsl pyercst
Tyanet 19-21 18-26 18-20 17-25 HE HOp- | HE HOPMH-
MUpYeTCsl pyercst
Bannas, coBme- 24-26 18-26 23-27 17-26 HE HOp- | HE HOpMH-
LICHHBIN CaHy- MHUpYETCsI pyercs
3e1
MesxkBapTHp- 18-20 16-22 17-19 15-21 45-30 60
HBIM KOpHJIOp
BecTu6ronsb, 16-18 14-20 15-17 13-19 HE HOp- | HE HOpMH-
JIECTHUYHAS MUpYeTCs pyertcst
KJIETKa
Knanoseie 16-18 12-22 15-17 11-21 HE HOp- | HE HOpMH-
MUpYeTCs pyertcst
[Ipumeuanus:

1. B yrioBbIX MOMEIICHUSIX TEMIIEPATypa BHYTPEHHEr0 BO3JlyXa MPUHHU-
maercs Ha 2°C BBIIIIE.



CtpowuTenbHbIe MaTepUabl SBISIOTCS KAMWLIIPHO-TIOPUCTHIMU TEJIAMHA U
WHTEHCUBHO TOTJIONIAIOT BJAary U3 OKpyskaromieil cpenbl. CiaenoBarenbHo, Tel-
J0QU3NYECKHE XapaKTePUCTUKU MATEepuajoB MpPHU pacyeTax CTPOUTENIbHBIX
orpaxkieHuii (pacuetrHble Ko3hPHUIUeHTH! TermionpoBoaHoctd A , Bt/(m °C), u
terioycBoenus S, Bt/(m °C)), ciaeayeT NpUHUMATh C YY€TOM 30HBI BIIaXKHOCTH
U BIQXHOCTHOTO pEeXUMa IMOMENICHUS. 30Ha BIIAXXHOCTH paiioHa 3acTpONKU
MO>KET OBbITh CyXasi, HOpMaJibHasl U BJIaYKHASL U ONPENIENAETCS M0 CXeMaTHYECKOM
kapte tepputopuu PO [8]. BraxxHOCTHBIN peXUM TOMEIICHUS OBIBACT CyXOM,
HOPMAaJIbHBIM, BJIAXXHBI U MOKPBIH.

JIJIst XOJIOAHOTO TIEPUOaa B KUJIBIX 3[AHUSX TPUHUMACTCS PEXUM HOP-
MaJbHBIA, I IPYTUX MOMEIICHUI OH BBHIOMpPAETCS B 3aBUCUMOCTH OT ¢, , %0,

[10], (Tabmuma 2.2).

[Ipy TENmIOTEXHUYECKOM pacyeTe OTpa)KAaroluX KOHCTPYKIIMM >KHUIIBIX
3IaHUI CcllelyeT MPUHUMATh TEeMIIepaTypy BHYTPEHHErO BO3jyXa OTaluiuBac-
MbIX TioMerieHnid He MeHee 20 °C, 0OTHOCHUTENbHYIO BiIakHOCTH - 50% [10].

Tabmuma 2.2
BrnaXHOCTHBIN peKUM MOMENIEHUS
OtHocuTenbHas BIaKHOCTh BHYTPEHHETO BO3yXa @, Bi1a)KHOCTHBIN PEKUM OMCILICHHUS
%, mpu t,, = 12...24°C
@, <50 Cyxoii
50<¢,, <60 Hopmainbhslii
60<¢@,, <75 Bnaxusrit
®,,>50 Mokxkpsrit

C y4eToM 30HBI BIQXHOCTH U BIAXXHOCTHOTO PEKUMa IMOMEIICHUS BHIOU-
patoT ycioBus dkcrutyaranuu (A win b) (tabnuna 2.3) nis orpaxaaronmx KOH-
crpykumii [10].

Tabnuna 2.3
Y CII0BUS AKCILTyaTallMy OTPAXAAIOIINX KOHCTPYKIUN
BiiaxxHOCTHBIN peKuM nomeliie- YcnoBus akcruryatanu A U b B 30HaX BIKHOCTH
HUS Cyxoi HOPMAJIbHOM BJIAYKHOU
Cyxoit A A b
Hopmanbsslit A b b

2.2 TenJioBas 3a1uTAa 30aAHUNI

Tenno3zammrHas 000704YKa 34aHUS JTOJDKHA OTBEUaTh CIEAYIOUIMM TpeOo-
BaHUSIM:

a) MPUBEACHHOE COMPOTUBIICHUE TEIUIONEepeade OTACIbHBIX OTpakIaro-
IMX KOHCTPYKIMH JOHKHO OBITh HE MEHbBIIIE HOPMHUPYEMBIX 3HAUCHUH (IT0dJIe-
MEHTHBIE TPEOOBaHUS);

0) ynenpHasl TEIUIO3alUTHAS XapaKTepUCTHKA 3AaHUs JOJHKHA OBITH HE
00JIBIIIE HOPMUPYEMOT'O 3HAU€HHsI (KOMILUIEKCHOE TpeOOBaHUE);

B) TEMIIEpaTypa Ha BHYTPEHHUX MOBEPXHOCTAX OIPa)IAIOIINX KOHCTPYK-
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IIUA JOJKHA OBITh HE HIKE MUHUMAJIBHO JOIYCTUMBIX 3HAYCHHUN (CAaHUTApHO-
TUTUEHUYECKOE TpeOOBaHMUE).

TpebGoBanwusI TEMIIOBOM 3aIIUTHI 3aHUS OYIyT BBIOJHEHBI MIPH OTHOBpE-
MEHHOM BBITIOJIHEHUH TpeOoBaHuii a), 0) u B) [4].

HopMupyemoe 3HaueHHE MPUBEIECHHOTO COTPOTHBIICHUS TEIUIONepeaayue
orpajkaronieli KoHcTpyKkimu, Ry’ (M?-°C)/BT, CIIeyeT OPENeNiTh o (hop-
MyJIe:

RHOpM _

0 R(T)pmp, (2.1)

rae Ry” - 6asoBoe 3HaueHHe TpeOYEeMOro COMPOTUBIEHHUS TEILIONEPEaade

OrpaKIaroIIell KOHCTpyKImH, M2 °C/BT, ClIeyeT IPHHIMATS B 3aBUCHMOCTH OT
rpaayco-cyTok otonurtenbHoro nepuoja, (I'COII), °C-cyt/ron, peruoHa cTpou-
TEJIBCTBA U ONPENENATh N0 Tabnuie 2.4;

M, - KO3QPUIMEHT, yYUTHIBAIOIMNA OCOOCHHOCTH PErHOHA CTPOMTENBCTBA.
B pacuere no ¢opmyie (2.1) m, npuarMaeTcsa paBHbIM 1.

I'panyco-cyTku oTonuTenbHOro mnepuoaa, °C-CyT/ro, ONpEeaesioT Mo
dbopmyie:

I'COIl = (t,— ) Zom (2.2)

1€ Ly, Zom - CPEMHSI TEMIIEPATYpa HAPYKHOTO BO3ayXa, °C, U IPOJOIIKHU-
TEJNbHOCTh, CYT/TOJ], OTONMUTEIBHOTO NEepHOJia, MpUHUMaeMsble 1o [8] Ay nepuo-
Jla CO CPETHECYTOUHOM TeMIlepaTypoi Hapy>KHOTO Bo3ayxa He 6oiee 8 °C;

t, - pacueTHas TemIiepaTypa BHYTPEHHETO BO3ayXa 3/1aHusd, °C, npuHUMae-
Masi IpU pacyuere OrPAXKIAINIMX KOHCTPYKUUW Tpynn 3JaHUM YKa3aHHBIX B
tabnuue 2.1 - 10 MUHUMaJIbHBIM 3HAYEHUSIM ONTUMAIBHON TEMIEPATypbl COOT-
BeTCTBYrOmMUX 31anuii 1o [4, 10] (B maTepBane 20-22 °C).

Tabnuna 2.4
ba3oBriec 3HaUCHMA Ipe6yeM0ro COIIPOTHUBJICHUS TCIUIONCPCAAYC OIPpaAKAAIOIINX
KOHCTPYKIIMI
31aHus U TOMelte- I'panyco- bazoBrbie 3HaueHNs TPeOyeMOro CONpOTHBIICHUS TeIJIonepena-
HUs, KOS QUIMCH- | CYTKH OTO- ge RJ”, (M?-°C)/BT, Orpakalonux KOHCTPYKIIHii
Tl aub MUTEIHHOTO = =
neproa [HokpeiTHii H [epexporTuii uep- | OkoH u Oan-
o ’ Cren MEePEeKPBITHIA JIAYHBIX HaJI KOHHBIX JIBe-
C-cyr/ron .
HaJ Ipoe3- | HeOTaIJIMBa€MbIMU | Pei, BUTPUH
JaMH MOJIONBSIMU U TIOJ-| W BUTpaXkei
BaJIaMu
1 2 3 4 5 6
1. XKwuiele, 1eueOHO- 2000 2,1 3,2 2,8 0,3
npodUIaKTHYECKHE 4000 2,8 4,2 3,7 0,45
U JICTCKHE y4pe- 6000 3,5 5,2 4,6 0,6
JKJICHHUSL, IIKOJIBI, 8000 4,2 6,2 55 0,7
WHTEPHATBI, FOCTH- 10000 4,9 7,2 6,4 0,75
HUILIBI 1 O0IIEKHTHS 12000 5,6 8,2 7,3 0,8
a - 0,00035 0,0005 0,00045 -
b - 1,4 2,2 19 -

3navenus R,” mia Bemuumu ['COIl, omnnyaromuxcs oT TaOJIUMYHBIX, ClIe-
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JyeT onpeaensats no Gopmye [4]:
Ry =a -I'COII + b, (2.3)

rae ['COII - rpagyco-cyTku otomutenabHoro mepuona, °C-cyr/rom, s
KOHKPETHOTO ITyHKTA,

au b - kodppuHreHTsI, 3HAYCHHUSI KOTOPBIX CIIEAYEeT IPUHUMATH TI0 JIaH-
HBIM TaOJIMIIBI JIJIs1 COOTBETCTBYIOLIUX TPy 3aHMA, 32 UCKIIOUEHUEM rpadbl 6
(m71g OKOH), Mg Tpynmbl 3AaHuil B mo3.l, rae nns untepBasna g0 6000
°C-cyt/rox: a = 0,000075, b = 0,15; ms uaTepBana 6000-8000 °C-cyr/roxa: a =
0,00005, b = 0,3; ms uaTepBaia 8000 °C-cyt/rox u 6oxee: a = 0,000025; b =
0,5.

2.3 TenioTexHU4YeCKUM pacyeT AJsi 3SMMHUX yCJIOBUM
[Ipy BBIMOJHEHHH TEIUIOTEXHUYECKOTO pacyeTa Uisi 3UMHUX YCIIOBH,
peXJie BCEro, HEOOXOAMMO YOEIUThCSI, YTO KOHCTPYKTUBHOE PEIlICHUE TTPOECK-
TUPYEMOTO OTPAXJCHHS TO3BOJISIET OOECIEeYUTh HEOOXOIUMBIE CAHUTAPHO-
TUTUEHUYECKUE U KOM(POPTHBIC YCIOBUS MUKPOKIMMATA.
TennoTeXHUYECKU pacueT sl omnpenesieHus] TpeOyeMoro COMpOTHUBIIE-

nus remonepenade Ry” u koodpduumenros remnonepenaun K, mpoBoauTes s

Hapy>XHbIX CTEH, MEPEKPHITUNA HAJl MOABAJIAMU U MOAMNOJbSIMHU, YEPAAUYHOIO TIe-
PEKPBITHS,0KOHHBIX MPOEMOB 110 opMmyam (2.4; 2.5).

2.3.1 ConporuBjieHHE TeNJonepeaaye OrpakIaAInX KOHCTPYKIUiA
Taxxke TpeOyemoe COMpPOTHBJICHHUE TEIUIONEpeade MOMXKHO OMPENETUTh

o opmyie [9]:

rer— "l =t) 2 ocyBr, (2.4)
At -,

rae 1, — pacueTHas TemmepaTrypa BHyTpeHHEro Bo3ayxa, °C, nmpuHuMae-
Mas 10 HOpMaM MPOECKTUPOBAHMSI, COOTBETCTBYIONIMX 3aanuit [5, 10] (Tabnuia
2.1).

t, — pacuetHas 3uMHsAS Temmneparypa, °C, paBHas cpeaHEd TemmepaTrype
HanboJiee XOJOHON MATHIHEBKU oOecredeHHoCThIo 0,92 (mpunokenue A) [8];

At" - HOpPMAaTHBHBIM TEMIIEPATYPHBIM Iepenag MEKIY TeMIepaTypoit
BHYTPEHHETO BO3JyXa W TEMIIEpATypoill BHYTPEHHEH MOBEPXHOCTHU OTPaXKIaro-
e kouctpykuuu, °C, (Tadmuia 2.5) [4];

O, - KOOPOUIMEHT TEIUIO0TIa4YU BHYTPEHHEN MOBEPXHOCTU OTPAXKIACHUS,
Bt/(M° °C), [2] (taGmuua 2.6);

N - xKo3)PUIUEHT, IPUHUMAEMBIA B 3aBUCUMOCTH OT IMOJIOKEHUST HApy K-
HOM MOBEPXHOCTU OTPAKJIAIONIUX KOHCTPYKIIMM MO OTHOIICHHUIO K HAPYKHOMY
BO311YXY, [4] (Tabnuua 2.7).

KoadduimeHT TennonpoBOoJHOCTH MPUHATOTO HAPYKHOTO OTpa)AcHUs
crerst K, Br/(m* °C), onpenensiercst u3 YpPaBHEHUS:



1
T pmp 1
RO
2.
raeR.” - obuiee TpeGyeMoe ColpoTHBRIIEHHE Teronepeaaye, M- °C/BT.

Tabmura 2.5
3HavYeHHEe HOPMHUPYEMOTO TEMIIEpaTypHOro nepemnaga At”, °C

(2.5)

Hasnauenue 371a- Hopmupyemsblit TemneparypHbiii nepenaa, At”, °C

Hud Hapy>KHBIX MIOKPBITUH U YepIauyHbIX MEPEeKPBITUH Haj MPpOoe3IaMH,

CTCH HeperI)ITI/Iﬁ nnoaBaJiaMHM U IIOAIIOJIbSIMU

1. XKuisle 4,0 3,0 2,0

Tabnuna 2.6
3nauenue kodPuirenTa y BHyTpeHHEH MOBEPXHOCTH «,,

BHyTpeHHHH IMMOBCPXHOCTH OrpaXxaaronux KOHCTPYK- KO:‘)(I)(I)I/IHI/IQHT TCIJIOOTJA4H, asn ,
i
1 Br/(M*°C)
1. CteH, OJIOB, IIaJKUX IIOTOJIKOB 8,7

Tabmuua 2.7
3Hadenne KodpduimenTa N, yIUTHIBAIOIIETO TIOJI0KEHUE HAPYKHOTO

OIpaXACHHA 110 OTHOIICHHIO K HAPYKHOMY BO3OYXY

Orpaxxgaroniye KOHCTPYKIUU Koadduruent n
Hapy>xHble CTEHBI U MOKPHITHS (B TOM YHUCJIE BECHTHWIUPYEMbIE HAPYKHBIM 1
BO3yXOM), TIEPEKPHITHS YepIadHble U HaJ| MIPOe3IaMi; IEPEKPBITHS HAJl XO-
JOAHBIMU (0€3 OTpaKIAIONINX CTEHOK) MOANOILIMUA B CEeBEPHON CTPOUTEIb-
HO-KJIMMaTHYECKOM 30HE
[lepexpbITrs HaJl HEOTAIUIMBAEMBIMH TIOABAJIAMHU CO CBETOBBIMHU MTPOEMaMHU B 0,75
CTeHax

TpeOyemoe compoTuBJIeHUE TeIIonepeaade R;” s HAPYKHBIX JBepei
(kpome OaTKOHHBIX) TOJHKHO ObITh HEe MeHee 3HaueHus 0,6 R)” 1Jist CTeH 3/1aHU,
onpenensemMoro mo gopmyie 2.4.

n-(t, —t,)
Rmp — 0,6 61 H 20
0 A g (m® °C)/Br. (2.6)

Ecnu Temneparypa Bo3nyxa JABYX COCEIHHX ITOMELICHHM OTINYAETCA
oosbire, yem Ha 3 °C, TO MUHUMAJIBHO JIOMYCTUMOE MIPUBEJICHHOE COMPOTUBIIE-
HUE TEIUIONEpeaaye OrpakIaroluX KOHCTPYKLIHM, pa3AesIIoIMX 3TH TOMeNIe-
HUS (KpOME CBETONMPO3pavHbIX), CAEAYET ONpeaeisaTs no Gopmyne 2.4, npuHu-
Mas 3a BEJIIMYUHY t, pacueTHyl0 Temreparypy Bo3jayxa B 0ojiee XOJIOJHOM MO-
MELIEHUU.

6H

Tpebyemoe TepMuUecKoe COMpOTHBIEHNE Teronepenaue, Ry” | ns cee-
TOBBIX TIPOEMOB OIPEACIISIOT B 3aBUCUMOCTH OT BEITUYHHBI TPATYCO-CYTOK OTO-
nutenbHoro nepuoaa (I'COIT), °C cyt. (bopmyna 2.2) [1].

ITocne pacuera 'COII onpenensercss IpUBEIEHHOE CONPOTUBIICHHUE TEIl-
nomnepenade R, (m*°C)/Br.
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3areM, no tabmuue 2.8 [1] u 3HaueHuto R;”, BEIOUPAIOT KOHCTPYKIIMIO

CBETOBOTO IpoeMa C MPHBEICHHBIM COMPOTHBICHUEM Teronepeaade R™ mpu
YCIIOBUHU:

R"”> R} (2.7)
Ta0muna 2.8
ITpuBeieHHOE CONPOTHBIICHHE OKOH U OAJKOHHBIX nBepei R™
IIpuBeaeHHOE CONPOTHUBIICHUE
tertonepenaaye, R, M*°C/BT
3ano HeHUE CBETOBOTO MPOeMa B JICPEBSIHHBIX | B ATIOMHHIE-
unu [IBX me- | BBIX meperie-
peruierax Tax

JIBoltHOE OCTEKIICHUE B CHAPEHHBIX MEPEIUIeTax 0,4 -

JIBoliHOE OCTEKIICHUE B Pa3/ICIbHBIX MEPEIIeTax 0,44 0,34*

TpoitHOe OCcTeKIIeHHe B Pa3IeIbHO-CIIAPEHHBIX MTEPETIeTax 0,55 0,46

OnHOKaMepHBIN CTEKIIONMAKET U3 OOBIYHOTO CTEKIIA 0,38 0,34

JIByXKaMepHBIH CTEKIIONAKET:

13 00BIYHOTO CTEKJIA (C MEKCTEKOJIBHBIM PACCTOSTHHEM 6 MM) 0,51 0,43

13 00BIYHOTO CTEKJIA (C MEKCTEKOJIBHBIM PacCTOSTHUEM 12 MM) 0,54 0,45

13 CTEKJIA C TBEPIbIM CEIEKTUBHBIM MOKPHITHEM 0,58 0,48

W3 CTEKJIA C MSTKUM CEJIEKTHBHBIM MOKPHITHEM 0,68 0,52

U3 CTEKJIa C TBEP/IBIM CEJICKTUBHBIM MTOKPBITHEM U 3aIIOJTHEHH- 0,65 0,53

€M aproHOM

OOBIYHOE CTEKIIO ¥ OJTHOKAMEPHBIN CTEKIIOMAKET B Pa3/ielib-

HBIX MEpeIieTax:

13 OOBIYHOTO CTEKIIA 0,56 -

13 CTEKJIa C TBEPbIM CEIEKTUBHBIM MOKPHITHEM 0,65 -

13 CTEKJIA C MSTKUM CEJIEKTHBHBIM IIOKPBITHEM 0,72 -

U3 CTEKJIA C TBEP/IbIM CENIEKTUBHBIM MOKPBITUEM U 3AIOJTHEHH- 0,69 -

€M aproHOM

OOBIYHOE CTEKJIO M IBYXKAMEPHBIH CTEKIIONAKET B Pa3/ieib- 0,68 -

HBIX MEPEIUIeTax 13 0OBIYHOTO CTEKIIA

JIBa 0JIHOKAMEPHBIX CTEKJIOMAKETA B CIIAPEHHBIX MepernieTax 0,7 -

JIBa OJTHOKAMEPHBIX CTEKJIONAKETA B PA3IEIIBHBIX NIEPEIUIETAX 0,74 -

[Ipumeuanue: * - B CTAIBHBIX NIEpETUICTaX.

Koaddunuent Ttemionepeaayn OCTEKJIEHUS (CBETOBOro mpoema), K.,
(pacueTHBIif), onpeesieTcs o popMyIie:

1 26
Kpon = 2 B/ °C). (2.8)

dakTtrueckuii KOI(PGUIUESHT TeIIonepeadyll OCTEKJICHHS! (CBETOBOTO
dakT
npoema), k,.. , onpenensercs no GopmyJe:
bakT __
kOCT - kOCT - kHC' (29)

BriOpaB u3 conmpoTHBIICHWI TeIJIoNepeaye MaKCHUMaJbHOE 3HAYCHUE

(nns xaxmon orpaxkmaromei kouctpykuuu) ( Ry” mwmm R™), ucmonszyem 310
3HaYEHME IS PACUETa TEILIONOTEPh MOMELIEHHH 3IaHus.
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2.4 PacyeT Tenj10BOii MOIIHOCTH CUCTEMbI OTOIJICHHUS.
YpaBHeHMe TENJIOBOT0 OajlaHca 31aHUs
JIns KOMIIEHCAlMKM TeIJIONOTEPh 4Yepe3 Hapy>KHbIC OTPa)KIACHUS 3/IaHUs
YCTPauBarOT CUCTEMBbI OTOTIIICHUS.

PacueTHble TEMIONOTEPH TIOMEMIECHHUI KUIOTO 31aHus Y Q,, BBIYUCISIOT
M0 YPaBHEHUIO TEIJIOBOTO OalaHca:

Zan = ZQ006 +Q, = Qs » (2.10)
ZQ006 = Qo + Q06 (211)
Q06= Q0p+ QH.()& (212)

rae » Q,,,- CyMMapHble 100aBOYHBIC MOTEPH TEILIOTHI YEPE3 Orpaxkia-

IOIIMe KOHCTPYKIMK 31anus, BT, [1];
Q, - mo0aBOYHBIC TIOTEPHU TEIIOTHI Ha MHpMIBbTpanuto Br, [1];

Q,,,,~ OBITOBBIC TEILIOBEIIECHNS, BT, [1];

Q,- OCHOBHBIE IIOTEPHU TEIUIOTHI YEPE3 OrPAXKAAIOIINE KOHCTPYKIIUH 3/1a-
uus, Br, [1];

Q,, - JOIOJIHUTENbHBIE TIOTEPH TEILIOTHI YEPE3 OrPaKAAIOIINE KOHCTPYK-

AU Ha OPUCHTAINIO 110 CTOPOHAM CBCTA, BT;
QH_()S_ - JOIIOJIHUTCIIBHBIC IIOTCPU TCIIJIOTBI HAa OTKPBIBAHHWC HAPYKHBIX

JIBEpPEH JIECTHUYHOM KIIETKH, BT.
Meroauka pacyera BEIMYUH, BXOASMMX B ¢opmynsl (2.10 - 2.12), npu-
BOAMTCS B pazaenax 2.3.1 —2.3.6.

2.4.1 OcHOBHbIE IOTEPH TEIJIOTHI Yepe3 OrpakIaAINe KOHCTPYKIIHU
3MaHUA

OcHoBHbIe oTepn TemnoTsl Q,, BT, uepes paccMarpuBaeMsle OTrpaxkia-

IOLME KOHCTPYKLUMH (CTEHbI, OKHA, JIBEpU, YEPAAUYHOE MEPEKPBITHE, MOJbI Ha
NOJIBAJIAMHM Y MOJINOJBSIMH) 3aBUCAT OT PAa3HOCTU TEMIEPATYPbl HAPYKHOTO U
BHYTPEHHETO BO3[lyXa U PACCUUTHIBAIOTCS ¢ TOUHOCTHIO 10 10 BT o dopmyre:
Q,=4-k-(t, —t,)n, (2.13)

rae K - koagdurment Termonepeaadn orpaxaenns, Br/(m” °C);

A - pacyeTHasI [UIOMIAIb TTOBEPXHOCTH OrPaKIAOMIEi KOHCTPYKIHH, M,

t,, - pacueTHas Temmeparypa Bo3ayxa nomernierus, °C, (tabmuma 2.1);

t, - pacueTHas TeMiiepatypa HapyKHOro Bo3ayxa, °C (npunoxenue A);

N — K03 GUIUEHT, 3aBUCSIINNA OT TOJIOKCHHUS HAPY>KHOW MOBEPXHOCTH,
110 OTHONICHHIO K HAPY)KHOMY BO3AyXYy (Tabmnwmia 2.7).

CyniecTByIOT OMEIIEHHSI, B KOTOPBIX OTONMUTEIbHbIE NPUOOPHI HE yCTa-
HABIIMBAIOTCS (KOPUIOP, CAHUTAPHBIE Y3JIbl), HO TEIJIONOTEPH B HUX Yepe3 MOl
WIM TIOTOJIOK MMEITCs. B 3THX ciydasX TEemionoTepu JaHHBIX MOMEIICHUN
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(w1 9acTh WX) MOOABISIFOTCS K TETUIONMOTEPSM OMMKANIIMX MOMEIICHHUHN, nMe-
IOIUX OTONMUTEIbHBIE TPUOOPHI.

PacuérHas muomaap orpaxaaronmx KOHCTPYKIMH A ompenensiercs: 1o
npaBuiamM obmepa B cooTBercTBHM C [4]. [Ipu 3TOoM HeoOxonumo mnpeaBapu-
TEJIbHO BBIYEPTUTH IUTAHBI U paspe3 3aaHus B Maciiradbe 1:100. Tommmua
HapY>KHBIX OTPaKJICHUN JT0DKHA OBITH BhIU€pUYEHa B MaclITabe B COOTBETCTBUU
C TETIOTEXHUYECKUM PaCuETOM.

[To oGmum paBmIamM oOMepa 3HAYCHHS pa3MEPOB MPUHUMAIOTCS:

1) myomaab OKOH ¥ JBepei — 1mo HamMeHbIM pasmepam (hoXbg) mpoé-
MOB B CBETY;

2) TUIOIA/Ib TOTOJIKOB ¥ IOJIOB — TI0 PACCTOSHUIO MEXIY OCSIMH BHYT-
PEHHUX CTEH W PACCTOSIHUIO OT BHYTPEHHEH MOBEPXHOCTH HAPYKHBIX CTEH 10
0CEN BHYTPEHHUX CTEH;

3) BBICOTA CTCH MEPBOT0 ATa)Ka - MO PACCTOSHUIO OT YPOBHS HIDKHEH T10-
BEPXHOCTH KOHCTPYKILIMH I10JIa TIEPBOTO 3TaXka O YPOBHS YHCTOIO MOJa BTOPO-
ro 3Ta)ka MpY HAJIMYMU HEOTAIUTMBAEMOTO MTOBaJIa: T.€.

hie =hoy + Gy (2.14)

I71€ Gy, — TOJIIIMHA NEPEKPHITUS HAJl HEOTAINTMBAEMBIM TOABATIOM;

4) BBICOTa CTEH MPOMEXYTOYHOTO ITa)Ka — MO PACCTOSIHUIO MEXKIy YPOB-
HSIMHA YUCTOTO 10J1a JAHHOTO U BBILIEJIEIKALIETO ITAXKEH:

Ny =N (2.15)

5) BeICOTA CTEH BEPXHETO ATa)Ka - 1O PACCTOSIHUIO OT YPOBHSI YHCTOTO
10JIa IO BEpXa YTEIIUTENS YepAAYHOIO IEPEKPBITHSL:

th =h3T + GyT; (216)

1€ Gy, — TOJIIMHA YTEIJIUTEIS, MM;

6) mMprHa HAPYKHBIX CTEH D!

- JUIA HE YTJIOBBIX MOMEUIEHUHN — [0 PACCTOSIHUIO MEX]y OCSIMU BHYTPEH-
HUX CTEH;

- JI7IS1 YTIIOBBIX MMOMEIIEHUI — MO PACCTOSIHUIO OT BHELIHUX MOBEPXHOCTEM
HapY>KHBIX CTEH J0 OCEH BHYTPEHHHUX CTEH.

JIuneiiHple pa3Mepbl OrpaKIAIOIIUX KOHCTPYKIUNA HEOOXOIUMO Ompesie-
J9Th ¢ TouHocThio 0,1 M, a myTomaas - ¢ TouHocThio 0,1 M.

JI71s1 IECTHUYHBIX KJIETOK MPU pacyeTe TEeIUIONOTEPh IOl HAPYKHOU
CTEHBbl M3MEPSIOT MO BBICOTE OT MOBEPXHOCTH Ioyia | 3Taka 10 Bepxa KOH-
CTPYKLIMHM YE€pAAYHOI'O IMEPEKPBITUS. YUHUTHIBAIOT TEIUIONOTEPH 4YEpe3 HApPyXk-
HbIE CTEHBI, HAPYKHYIO JBEPb, OKOHHBIE MPOEMBI, YEPIAYHOE MEPEKPHITHE, I1E-
PEKPBITHE HAJl TIOJIBAJIOM.

JI71s1 TaHHOTO KypCOBOT'O MPOEKTA TOJIIUHBI OTPAKIAIOIINX KOHCTPYKIIUMA
YKUJIOTO TPEXITAKHOTO 3/1aHUS IPUHUMAIOTCS CIIETYIOIIHE:

- TOJIILIMHA HApY>KHOM cTeHbI — 640 MMm;

- TOJIIMHA YyepaayHoro nepekpbitus — 300 mMm;

- TOJIIIMHA NIEPEKPBITUS Haa noaBaaoM — 300 mm.

Pa3mepr1 okonHOTO Npoema B cBeTy — 1,47x1,760 m.
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ITonBain - 6€3 OKOHHBIX TPOEMOB.
Pasmep BxoaHo# (HapyxHo#) aBepu — 1,474x2,085 m.

PacueTsl OCHOBHBIX TEILIONOTEPH JJI KaKJIOTO MOMEIICHHS 3[]aHUsl CBO-
IATCs B Ta0uiry 2.9,

BoruepunBaroTcst miianbl 1 ¥ MOABaIbHOTO 3Ta)KEW 37aHUSI C yKa3aHUEM
pa3MepoB Mexay ocsiMu. Ha rutaHax 37aHusi Bce MOMEIICHUS HOMEPYIOTCS 110
XOJly YaCOBOHM CTpEIKH, HAUMHAS C MOMEIICHUS, PACIOI0KEHHOTO B BEPXHEM
JIEBOM yTIy TilaHa 3manus. [lepBas mudpa cOOTBETCTBYET HOMEPY dTaxka, JABE
MOCJICYIONTNE - HOMepy nomernienus. Hanpumep, mis nmepBoro 3taxka - 101,
102, 103 u 1.1.

1. Cronbern 1 — HOMepa U HAUMEHOBAHUE TOMEIIICHUH.

2. Cronberr 2 - TeMrneparypa BHyTPEHHETO BO3AyXa B OMEIICHUSX.

3.Cronbern 3 - ycinoBHoe o6o3HaueHue orpaxaeHus: HC - HapyxHas cre-
Ha; J10 - okHO ¢ nBOMHBIM ocTekiieHueM; IIT - moTosok (YepaadyHoe mepeKphl-
tue); [1n - mom; JIH - nBeps HapyxHnas, JIK - nectHuuHas kieTka.

4. Cronbeir 4 - opueHTaIs KaXXJ0T0 BEPTUKAIBHOTO HAPYKHOTO OrPak-
JIEHUsI TIOMEIICHHS TI0 CTOPOHAM CBETa B 3aBUCUMOCTH OT OpHEHTaIuu dacaaa
3naHus (puioxeHue A).

5. Cronber S - ¢ yueToM mpaBuil oOMepa yKa3bIBaloTCs pasMepsl (axb), m,
HAPYX HBIX OTPAXKICHUN C TOYHOCTBIO 110 0,1 M.

6. Cronberr 6 - TIOMAN HAPYKHBIX OrPAXKACHHI, A, M°, C TOYHOCTHIO 10
0,1 M.
7. Cronben 7 - pacueTHasi TemIepaTypa Hapy>KHOTO BO3/yXa, PaBHYIO
pacyeTHOM TeMIepaType XOJ0AHON NATHIHEBKH t, =1y, 92), °C (mpunoxkenue A).

8. Cronber 8 - pacueTHas pa3HOCTh TeMIEpaTyp BHYTPEHHETO U HapyXK-
HOT'O BO3/AyXa.

9. Croaberr 9-k03hHuIMeHTHI TEIIIONEepeIau HAPYKHBIX OrpaxaeHui, K.

10. Cronberr 10 - korhHUIHEHT, yUUTHIBAIOIINKA MTOJIOKEHUE HAPYKHOTO
OTpaXkJICHUS 110 OTHOIIEHUIO K HAPY>KHOMY BO3yXY, N.

11. CronbGenr 11 - pe3ynbTaThl pacyeTOB OCHOBHBIX TEILIOMOTEPH IS
KaXKI0To moMenieHus - Q.

12. Cronben 12 - f,, — nonpaBouHblii KO3()(GUIHEHT, YyIUTHIBAIOMIUN 10-
MOJIHUTEIILHBIC TEIUTONIOTEPH (OPUEHTAITUS TT0 CTOPOHAM CBETA).

Pop CHEIyeT NMPUHMMATh B JOJIAX OT OCHOBHBIX IOTEPb B IOMEIICHHAX
J000TO Ha3HAYCHHsI Yepe3 Hapy)KHbIC BEPTUKAJIBHBIC W HAKJIOHHBIC CTEHBI,
JIBEpU U OKHA, OOpaIlleHHbIE Ha:

- ceBep (C), Boctok (B), ceBepo-BocTok (C-B) u ceepo-3anazn (C-3) - B
pasmepe: g,,=0,1;

- 'oro-soctok (IOB), 3aman (3) - B pasmepe: f,,= 0,05;
- 1or (1O), roro-3anan (103) — g, = 0.
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13. Cronben 13 - B, ,. - k03pIUIIUEHT T0OABOYHBIX TETUIONOTEPh, YIH-
TBHIBAIOIIHMIA THTI IBEpE U BBICOTY 31aHUs H, M. B KWIbIX 31aHusAX £, . ClieayeT

YUYUTBIBATh TOJBKO JUIsl HAPYKHBIX ABEPEN JIECTHUYHBIX KIETOK, BT.
Jl1is TBOMHBIX IBepeit ¢ TamOypamu Mexay Humu g, ,. =0,27H.

14. Cronberr 14 - pe3yabTaThl pacueToB J00ABOYHBIX TEILJIOMOTEPH IS
KQKJIOTO TIOMETICHUS (MTOTOBAsi CTPOKA JJIS KKIOTO TTOMEIIICHHS ):
- 100aBOYHBIE TMOTEPHU TEIUIOTHI YEPe3 OrpakIaroline KOHCTPYKIIMU Ha

OpPMEHTALMIO MO cTopoHaMm cBeTa Q,,; YUMTHIBAIOTCS TOJNBKO ISl HAPYHKHBIX
CTEH, OKOH, BXOJHBIX (HapyKHBIX) aBepeii [4]:

Quo6 = Qoe " £, BT, (2.14)

- 100aBOYHbIE TTOTEPH TEIJIOTHl HA HarpeBaHUE XOJIOJHOTO BO3AyXa, IMO-
CTYMAIOIIEro MPU KPaTKOBPEMEHHOM OTKPBIBAHMM HAPY>KHBIX BXOJ0B, HE 000-
PYZOBaHHBIX BO3AYIIHO-TEIJIOBBIMM 3aBECaMU, IPUHUMAIOTCA B JOJISIX OT OC-
HOBHBIX ITOTE€Ph YEPE3 HAPYKHBIC JIBEPU B 3aBUCHMOCTH OT THUIA BXOJHBIX JBE-
peii 1 BBICOTHI 371aHust H, m:

Quoe = Qi (0,27H), (2.15)

15. Cronbern 15 - cymmapHble TEIJIONOTEPH C y4eToM 100aBOYHBIX, BT,
2.Q,s (MTOrOBas CTPOKA ISt KAXKIOIO IIOMEILECHHS).

16. Cronber 16 - no6aBoYHbIE TOTEPHU TEIJIOTHI HA HarpeBaHUE MHQPUIb-
TPYIOIIETOCS] HAPYKHOTO BO3ayXa, Q, (MTOroBas CTpoKa JJIs KaKI0TO TIOMETIIe-
HUSA).

B sxunbIx 3gaHusaX HHQUIBTPALINAS MPOUCXOIUT, TIIABHBIM 00pa3oM, uepe3
OKHA, OAJIKOHHBIC JBEPU, HAPYKHBIC JBEPU, OTKPHITHIC MPOEMBI, IIENH, CTHIKU
CTEHOBBIX TaHeseil. Termmonorepu Ha HarpeB UHGUIBTPYIOIIErocs Bo3ayxa Q, B
JTAHHOM KYpPCOBOM ITPOEKTE HE PACCUMTHIBAIOT, a MPUHUMAIOT B pazmepe 17% ot
CYMMapHBIX TEIUIONOTEPD 2 Q 5.

17. Cronbenr 17 - nonoaHUTENbHbIE OBITOBBIE TEIJIOMOCTYILJICHUS B TO-
mereHus, Qg,,, (MITOrOBas CTPOKA JIsl KAXKAO0TO TIOMEIICHUS).

[Ipu pacyeTe TEMIOBOW MOIIHOCTH CHUCTEM OTOTUICHUS HEOOXOIMMO yUH-
THIBATh PETYJISIPHBIC OBITOBBIC TEIJIOTIOCTYIUICHHS B TIOMEIICHUE OT DJICKTpHUYC-
CKUX MPUOOPOB, OCBEIIEHUS, KOMMYHHKAIIMHA, MAaTepUajoOB, TeJa YeJIOBEKa U
IpYruX UCTOYHUKOB. [Ipu 3TOM 3Ha4YeHUS! OBITOBBIX TETUIOBBIICICHUMN, TIOCTY-
MAIOMIUX B KOMHATHI U KYXHU XKUJIBIX JOMOB, CIEAYyeT MPUHUMATH B KOJTMYECTBE
10 Bt Ha 1M° mromanu mona [1] # onpenensTs 1o dbopmyse:

Qsum=10-4,, BT, (2.16)

rae A, - IIOMaIb M0Ja OTAIIMBAEMOT0 OMEIICHHUS, M-,

18. Cronbenr 18 (utoroBas CTpoka IJisi KaXKJIOTO TMOMEIICHUS) TMOJHBIC
Terionorepu nomemienuit 2Q,, ., BT, mis Bcex orpaxkaenuii (hopmyina 2.10).
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3 KOHCTPYUPOBAHUE CUCTEM OTOIIVIEHUSA

3.1 BuiGop cucTeM OTOILIEHHS KMJIBIX 31aHUI
Cucrema oToIIeHUs 37aHMs JOJKHA OBITh paccuuTaHa Ha oOecredyeHue B
IOMEIIEHUSAX B TEUEHHE OTOINHUTEIBHOIO NEPUOAA TEMIEPATYPbl BHYTPEHHETO
BO3/lyXa B Ipe/eax ONTUMAJbHBIX [1apaMEeTPOB, YCTAHOBJIEHHBIX [7], pu pac-
YETHBIX IapaMeTpax HapyKHOI'O BO3JyXa JUIsl COOTBETCTBYIOIIMX pailOHOB
CTpPOUTEINBCTRA [2, 5].

[Ipu mpoeKTHPOBAHUHM CUCTEM OTOIUICHUS HEOOXOIUMO 00ECIEeYUTh pac-
YETHYIO TEMIIEpAaTypy U PABHOMEPHOE HArpeBaHHWE BO3yXa MOMEIECHUN, TH]I-
PaBIMYECKYI0 U TEIJIOBYIO YCTOMYMBOCTH CHUCTEMBI, B3PHIBOMOXKAPHYIO 0€3-
OIMACHOCTh U JOCTYIHOCTb OYMCTKU M peMoHTa [4]. i umbIxX 31aHUid HEOO-
XOJUMO TIPUHUMATH MPHU TemrepaType terionocurens 95°C omHoTpyOHbIE cH-
CTEMBI OTOIUICHUS C paJHaTOPAMH WM KOHBeKTopamu [1, 6].

BeprukanbHble 01HOTPYOHBIE CHCTEMBI OOJaNal0T JIydllleld TEIIOBOH M
T'UJIPaBIMYECKON YCTOMYUBOCTbIO, UEM JIBYXTPYOHBIE.

JUi JKUJIBIX 3@aHUN PEKOMEHYIOTCSl BEPTHKAJIbHbBIE OJHOTPYOHBIE IPO-
TOYHO-PETYJIUPYEMbIE CUCTEMBI BOASHOTO C HACOCHOW LIMPKYJIALMEH, Kak Oojee
IKOHOMHUYHBIE TI0 PACXO0/y METaJlJIa U PETyJIUPOBAHUIO pacxoia TeIUIoTHI [, 6].

3.2 BoiOop, pa3melieHue U NPOKJIAaKAa TPYOONPOBOI0B
TpyOonpoBoabl CHCTEM OTOIUICHHS CJEIyeT MPOEKTHPOBATh W3 CTajlb-
HBIX, MEJTHBIX, TATYHHBIX TPYO, TEPMOCTONKHUX TPYO M3 MOJMMEPHBIX MaTepra-
JOB (B TOM YHCIE METaJUIONOJMMEPHBIX), Pa3pelIeHHBIX K MPUMEHEHUIO B
CTpOHUTENbCTBE. BBIOOp TpyO ANl CHCTEM OTOIUICHHS CIIEAYeT OCYIIECTBIIATH
coryacHo [5, 6] (tabymna 3.1).

Tab6aunma 3.1
TpyO»bI cucTeM oTOIUICHUS
Bun rennonocu- TpyOBbI ¢ HAPYKHBIM THAMETPOM, MM
Tels 1o 60 6omee 60

I'opsiuas Boza Cranbnble 3nektpocBapable, [OCT 10704-76 | CtanbHble  3JEKTPOCBapHBIE,
CranpHble BOJIOTa30MPOBOJIHBIE, JIETKHUE, T'OCT 10704-76
I'OCT 3262-75*

Ha yuacTkax cTOsSIKOB, COEIMHEHUN C apMaTypOUl U OTONUTEIBHBIMU MPU-
6opamu mpumenstotT Tpyost mo 'OCT 3262-75* 0OBIKHOBEHHBIE BOJIOTA30MPO-
BOJIHBIC; B 3JIEBATOPHBIX IMYHKTaX - 3JekTpocBapHbie TpyOs!, [OCT 10704-76.

MaructpanbHble TpyObl CUCTEM BOASHOTO OTOIUICHHUS MPOKJIAJIbIBAIOT C
BEpPXHEN U HWXXHEU Pa3BOAKOW. B cucremax ¢ HUMKHEN pa3BOAKOM NPOKIIALKY
NOJAIOIIMX U OOpaTHBIX TETUIOMPOBOJOB CIIEIYET MpeayCcMaTpPUBaTh COBMECT-
HYIO B I10JIBAJI€, B TEXHUYECKOM IOIOJIBE WM MOANOIbHBIX KaHAJaX.

Maructpanu ¢ BepxHel WM HWKHEH pa3BOAKON TpyO, Kak MpaBHIIO, pe-
KOMEHJIyeTCsl MPOEKTUPOBATh TYNMUKOBBIMHU, Kak 0o0Jiee IKOHOMHYHBIE MO pac-
X0y TpyO, 4€M MarucTpaly C TMOMYTHBIM JIBH’KCHHEM BOJIBI.
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VYKIIOHBI TOPU3OHTANIBHBIX MarucTpaie, 2+5 mm Ha 1 MeTp TpyOOTIpPOBO-
na (0,002+0,005), coyxkat s obecrieueHus! yaajaeHUs BO3yXa U3 CUCTEMbl U
OTMOPOKHEHUSI CUCTEMBI OTOILICHHUS.

Ecnu nonaroniast 1 o6patHast MarucTpasiu MpoJIoKeHbl BMECTE, TO Palfo-
HaJIBHO JIs y00CTBa KPEIUICHUS MPU MOHTaXKe MPOKIAJbIBATH UX C YKIOHOM
0,002+0,003 (st KUJIBIX U OOIIECTBEHHBIX 3/IaHUI) B OJIHOM HAIlpaBJICHUM B
CTOPOHY TeIJIOBOTO y3ia [2, 7].

3.3 Boi0op u pa3melieHUue CTOSAKOB

CTOsIKM NpPOKJIAJbIBAIOT, OTKPBITO M PACIIOIAralT, MPEUMYILIECTBEHHO, Y
Hapy>KHBIX CTE€H Ha PaCCTOSHUU 35 MM OT BHYTPEHHEW IOBEPXHOCTU CTEHBI 10
ocu TpyO mipu auameTpe < 32 MM.

KoHcTpyKLKs CTOSIKOB JT0JIKHA O0OeceunBaTh YHU(DUKAIIMIO Y3JI0B U Jie-
Tanen. /[ng nHIycTpuanu3auu npouecca 3aroTOBKM U YMEHBIIEHUS TPYAOEM-
KOCTH MOHTQ)XHBIX pa0OT pEKOMEHAYETCSI TPOCKTUPOBATH OJHOTPYOHBIE CTOSIKA
C OJHOCTOPOHHHUM IPHUCOEIMHEHUEM OTONUTEIBHBIX MPHOOPOB M MOJABOAKAMU
onuHakoBoi umHEL (I<500 MM). B yrioBbIX MOMENICHHUSX CTOSIKU PEKOMEHTY-
IOT pa3MellaTh B yIjlax Hapy»XHBIX CTEH BO M30€xkaHUe KOHJCHCAIUM BJaru Ha
BHYTPEHHEH MOBEPXHOCTH [7].

[IpoTounsie cTosiku 0€3 KpaHOB I PEryJIMPOBaHUS TEIIOOTAAYN OTOMH-
TEJbHBIX MPUOOPOB MPUMEHSIOTCS B NOMEIIECHUAX JIECCTHUYHBIX KJIETOK U TaM,
r7ie He TpeOyeTcsl peryJIMpoBaHre TEMJIOBOrO pexuMa.

JI71s1 OTOIUIEHMS KUIIBIX 31aHUN PEKOMEHAYIOTCS PETYJIUPYEMBIE CTOSIKU U
CTOSIKM C OCEBBIMHU M CMELIEHHBIMH 3aMBIKAIOIIMMH YYaCTKaMU.

OTU cucTteMbl 00J1aIal0T BBICOKOM THIPaBIMYECKOW M TEIUJIOBOM YCTOW-
YUBOCTBIO U UMEIOT XOPOILIME SKOHOMUYECKHE NTOKA3aTENM 110 TpyAOo3aTpaTaM U
pacxony MeTauia. 3aMbIKAIOIIME YYACTKH, YMEHBIIAOIIME THIPABINYECKOE CO-
IIPOTUBJICHUE CTOSIKOB, IPEIJIAracTCs yCTaHABJIMBATh CO CMELICHUEM OT OCH
CTOsIKA JUIsl YBEJIMUEHUSI KOJIMUECTBA BOJIbI, TPOTEKAOIIEH yepes mpuoop.

3.4 Bbi0op 1 pa3MellleHUE OTONUTEIbHBIX IPHOOPOB

KOHCTpYKITHIO OTOMHUTENBHBIX MPUOOPOB HEOOXOIUMO BHIOMPATH B COOT-
BETCTBHH C XapaKTepOM M HA3HAUYCHHEM OTAIUIMBAEMBIX TIOMEIICHUMN, 3JaHUN U
coopykenwuii mmo [1, 7].

OTtomnuTenpHBIE TPHOOPHI CIETYET pa3MenaTh M0/l CBETOBBIMH MPOEMaMH
B MECTax, JOCTYIMHBIX JJII OCMOTPa, PEMOHTa M OYUCTKHU. J[JTMHY OTOMHUTETHHO-
ro npudopa ciaeayeT onpeaessTh pacueToM U npuHuMaTh He MeHee 50% - B Ku-
JBIX 3MaHusIX [4].

B yrinoBeix momMeiieHusAx NpuOOpbl HEOOXOAMMO pa3MeliaTh Ha 00enx
HapYXHBIX CTeHax. [Ipu TakoMm pa3MeIeHny IBHKEHHE BOCXOISAIIETO TEII0BO-
ro MOTOKAa OT OTOMHUTENBHBIX MPUOOPOB MPEMATCTBYET 00pa30BaHUIO HUCHAAA-
IOLIUX XOJIOAHBIX TTOTOKOB OT OKOH U XOJIOJHBIX MOBEPXHOCTEH CTEH M Momaja-
HUIO UX B pab0OYyI0 30HY.
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OTtonuTenbHBIE MMPUOOPHI HA JICCTHUYHBIX KJIETKaX CIEIyeT pa3MemniaTh
Ha TepBOM 3Take. OToNuUTENbHbIE MPUOOPHI HE CIIEAYET pa3MellaTh B OTCEKaxX
TaMOypOB, UMEIOIIUX HApYKHBIEC IBEPH.

OTtonuTenbHbIE MPUOOPHI JTECTHUYHBIX KJIETOK CIEAYET MPUCOEAUHSTH K
OTJICJIbHBIM MAarucTpajisiM CHUCTEM OTOIUIEHHUS MO OAHOTPYOHOH MPOTOYHOU
cxeme. B kadecTBe OTONMUTENBHBIX MPUOOPOB JIECTHUUHBIX KJIETOK MOTYT MpH-
MEHSTBCS PeOpUCTBIC TPYOBI, KOHBEKTOPHI, CTAIBHBIC MTAHEIH, paauaTopsl [4-6].

3.5 Ilpucoeaunernue TpyoONnpoBoOI0B K OTONUTEIbHBIM NPUOOpamM

TermnooTaaya OTONUTENBHBIX MPUOOPOB B 3HAUMUTEIBHOM CTENEHU OIpe-
JIeNAeTCs TMPUHATOW CXEMOW MpUCOeIWHEHUs MPHOOPOB K Tpydam, CHCTEMOIl
OTOIUIEHUS M CXEMOM MOJIa4 TEIIOHOCUTEIS B TPUOOpP.

[Ipucoenunenne TpyOd K OTONUTENBbHBIM MPUOOPAM MOKET OBITh OJHO-
CTOPOHHHUM U pa3HOCTOPOHHHM.

[lomaya TemynoHOCUTENSE B OTONUTENbHBIE MPUOOPBI MOXKET OCYIIECTB-
JSTHCST «CBEPXY-BHU3Y, «CHU3Y-BBEPX» (PUCYHOK 3.1).

a) 0)

Pucynok 3.1- Cxembl oj1aun TEIJIOHOCUTENS B HArpeBaTeNbHbBIE TPUOOPHI:
a) CBEpXy-BHU3; 0) CHU3Y-BBEPX.
CxeMbl «CHU3Y-BBEPX» U «CHU3Y-BHHU3» MPUMEHSIOT TOJIbKO B OJHOTPYO-
HBIX CUCTEMaX BOJISTHOTO OTOIUICHUS ¢ HIKHEN pa3Bojkoi. KosdduuueHt ren-
Jonepenay npuOOpoB BOASHOTO OTOIUICHHSI IPU CXEME «CBEPXY-BHU3» BBIIIIE.

3.6 Pa3Mmelenue 3anopHO-peryIupyomieil apMatypsbl

B KunbIX 37aHUSX Y OTOMUTEIBHBIX MPUOOPOB CIEAYET yCTaHABIMUBATH
aBTOMATHYECKHE TEPMOPETYIISATOPHI U PETYIHPYIOIIYIO apMaTypy.

B nomereHusx, rae UMeeTcs: OMacHOCTh 3aMEP3aHUS TEILNIOHOCUTENS, Pe-
TYJIUpYIOIias apMaTypa y OTOMHUTENbHBIX MPUOOPOB MOKHA OBITH 3alUICHA
OT €€ HECAHKI[MOHUPOBAHHOTO 3aKpbITHS. [4].

B cucremax oTormieHus cienyer mpeaycMaTpuBaTh YCTPONCTBA ISl ya-
JieHUsI Bo3AyxXa (CKOIJIEHUE BO3/yXa B CUCTEME HapyIllIaeT [UPKYJISIUIO TEII0-
HOCHUTEJIS, BBI3BIBAET IIIYM U KOPPO3HIO CTATBHBIX TPYO) U UX OMOPOKHEHUS.

B cucreMax OTOIUIEHUS] C HUKHEN Pa3BOAKOM YIAJIEHHUE BO3AyXa LIEIECO-
o0pa3Ho mpeaycMaTpUBaTh Yepe3 PyUYHbIe KpaHbl KOHCTPYKIIMM MaeBCKOTo Win
yepe3 aBTOMATHYECKHUE BO3JYXOBBINTYCKHBIC KPaHbl, YCTAHOBJICHHBIE B BEPXHUX
npoOKax paauaTopoB BepxHUX HTaxed. M3 COBpeMEHHBIX HarpeBaTeIbHBIX
pruOOPOB BO3AYXOYAAIICHUE OCYIIECTBIISIETCS Yepe3 aBTOMATUIECKHE BO3yXO-
OTBOJIYMKH, TIPETYCMOTPEHHBIEC B KOHCTPYKITUU TIprOOpa.

B cucremax otorieHus: ycTaHaBIMBaOT My(GTOBYIO apMaTypy - MPOXOJ-
HbIC KpaHbl U BEHTWIN - (pe3b00BOE coenuHeHue) - npu auamerpe Tpyo < 40
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MM, Tipu auameTtpe > 50 MM - (prraHIeBYIO apMaTypy - 3aJIBIKKH - ((aaHIIeBOE
COC/IMHEHUE).

He pexomenmyeTcst ycTaHaBIMBaTh apMaTypy Ha MOABOJKAX K MpuOOpam
B TIOMEIICHHSIX TapJepPOOHBIX, NYIICBBIX, CAHUTAPHBIX y3J1aX, KJIaJOBBIX, a TaK-
K€ B TIOMEIICHUAX, TJ€ UMEETCS OMACHOCTh 3aMEp3aHMs TEIUIOHOCUTENS (JIeCT-
HUYHBIC KJIICTKH, TAMOYPHI U T.I1.).

JIJIst OTKITFOYEHUS OTACIBHBIX YacTEH CHCTEMBI OTOIUICHUS Ha TpyOax Ma-
TUCTpaJiel UCTIOJIB3YIOT OAIaHCUPOBOYHEIE KJIalaHa.

B cucremax oTomieHHs clieAyeT MpeaycMaTpuBaTh YCTPOMCTBA JJIA HX
OIIOPOKHEHHUS: B CHCTEMax OTOILICHHUS C HIDKHEH pa3BOJKOM B 3JIaHUAX 2 dTaKa
u OoJiee; Ha JIECTHUYHBIX KJIETKaX, HE3aBUCHUMO OT 3Ta)KHOCTHU 3maHus. Ha xax-
JIOM CTOSIKE CJEAYyeT MpeaycMaTpUBaTh CIMBHYIO apMaTypy CO IITyIepaMu IS
MIPUCOCAMHEHHUS IIIJIAaHTOB. B MOHMKXEHHBIX MECTax MarucTpajieil ycraHaBIvBa-
10T CIIYCKHBIE KPaHbI JJIs CJIMBA TEIIOHOCHTENS [7].

ApMarypa B TEIVIOBOM Yy3JIe 3[aHUs MpeaHa3HaueHa I PETyJIUpPOBaHUS
U OTKIIFOUCHHUS CHUCTEM OTOIUICHUS M 000PYIOBaHUSA. 3aIBMIKKH PEKOMEHIYIOT
yCTaHABJIMBATh Ha TJIABHBIX TOJAIOIINX M OOpPaTHBIX MAruCTPAJIAX, 10 M MOCTC
BOJOCTPYWHBIX 3JIEBATOPOB, MUPKYISIIMOHHBIX M CMECHUTEIIBHBIX HACOCOB, HC-
MOJTHATEIFHBIX MEXaHW3MOB aBTOMATHYECKOTO PETyJIUPOBAHUSA, HA OOBOJIHBIX
TMHESX [7].

3.7 Temousoasinus Tpyo

IIpu mpoknagke B HEOTAIUIMBAEMbIX MOMEUICHUAX (YEpAaKu, TEXHUYE-
CKHE ATa)U, IMOJBAJIbI, TOAMOJIbS U JIpP.) U B MECTaX, I'/I€ BO3MOYKHO 3aMep3aHue
TEIUIOHOCUTENSL (HApYKHBIE JBEPU, BOPOTA, OTKPBITHIE MPOEMBI U 1p.), IS
CHUKEHUS TETUIONOTEPb, MOJAIOIINE U 00paTHBIE MAaruCTpaiv U y4acTKU CTOS-
KOB B MECTaX MPHUCOCIUHEHUSI K MAaruCTPAJISIM, MMOKPBIBAIOT TEIIOBOW M30JIAIIU-
eil. TeroBasi M3OJSIIUS MOXET ObITh OOepTouHasi (JICHTBI, KTYTHI M MaThl),
cOopHasi (IITy4HbIE KOJIbIA, CKOpPJyHa U CErMEHThI) U JIUTasl, HAHOCUMAas Ha
TpyOBbl B 3aBOJICKUX yCJIOBUsX. M30ms1us TpyOONPOBOJAOB CHAPYKHU MOKPHIBA-
€TCsl 3allUTHBIM CJI0E€M: acOECTOBBIM WJIM AJIFOMUHHMEBBIM JIUCTOM, WM CHUHTE-
THUYECKOW HECropaeMou IUIEHKOW. B HacTosiiee BpeMsi MCIOJIb3YIOTCS HOBBIE
TEIUIOU3OJIAIIMOHHBIE  MaTepuanbl (Hanpumep, «Tepmadiekcy, «DHepro-
ditekcy).

3.8 KoHcTpynpoBaHue akCOHOMETPHUYECKHX CXeM CHCTEeM OTOIIeHHA
AKCOHOMETPUYECKYI0 CXEMY CHCTEMBI OTOIUIEHHS BBINOJHSAIOT B Mac-
mrade 1:100 B mpoekuuu nox yriom 45°C ¢ ykazaHuem (pakTUUECKUX IJIUH TO-
PHU30HTAJIBHBIX U BEPTHKANbHBIX TpyO. Ha cxeme cucteMbl OTOIIEHHS TOKa3bI-
BAalOT BCE AJIEMEHTHI U Y3JIbl CUCTEMBI, TPYObI, 3alIOPHO-PETYIHUPYIOLIYI0 apMa-
Typy Ha MarucTpassix, u3ruObl TpyO, KOMIEHCATOPBI, CTOSIKU C OTOMUTEIbHBIMU
npudopamu, BO3AyXOCOOpPHUKHU. B MpakTuKe MPOEKTUPOBAHUSI aKCOHOMETpHUYEe-
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CKYIO CXEMY BBIYEPUHMBAIOT OTJEIBHO Modacaato, ¢ pa3padOTKON CTOSKOB B CO-
OTBETCTBUH C HANMEHOBAHUEM CUCTEeMBI oTorutieHus [7, 10].

4 TEILJIOBOM PACUET OTONUTEJIBHBIX IPUBOPOB CUCTEM
BO/JSAHOI'O OTOIVIEHUA

TennoBoil pacdyeT CUCTEMBI OTOIUICHHUS 3aKJIOYAETCS B OIPEHCICHUU
IUIOIIAAN MOBEPXHOCTH OTONMUTENbHBIX NMpubopoB. K pacuery npuctynaror no-
clie BIOOpa TUIA OTOMUTENBHBIX MPUOOPOB, MECTa YCTAHOBKH, CIIOCOOa MPHUCO-
eIMHEHUsI K TpyOaM CHUCTEMBbl OTOIUICHHUS, BUAA U ApaMETPOB TEIUIOHOCUTETIS,
TEeMIIepaTypbl BO3AyXa B OTAININBAEMOM ITOMELIEHUU.

[ToBepXHOCTh OTOMUTENBLHOIO MpHUbOOpa JOJKHA O0ECeunTh HEOOXOAH-
MBI TEMJIOBOM MOTOK OT TEINIOHOCHUTEJNS K BO3AYXY ITOMEIICHUS, PABHBINA TEII-
JIOTOTEPSIM MOMEIICHHUS 32 BBIYETOM TEIUIOOTAAYM MPOJIOKEHHBIX B HUX TEILIO-
IPOBOIOB. METOAMKH pacueToB U MOAOOPa OTOMUTENbHBIX PUOOPOB IpUBEIE-
Hel B [1].

4.1 PacuyeT nJjiomaau oTONUTEIbLHBIX NPUOOPOB
B OJJHOTPYOHBIX CHCTEMAaX OTOIIEHUS

[ToBepxHOCTh HarpeBa OTOMUTENIBHBIX MPUOOPOB B OJHOTPYOHBIX CHCTE-
Max OTOILICHHS PAaCCUMTHIBACTCS C YYETOM TEMIIEpaTypsl TemtoHocurens 'C,
KOJHMYECTBA TEIUIOHOCUTENS, IPOXOAAILEro yepe3 npuobop Gy, KI/d4, U BEIUYH-
HbI TEMJIOBOU HArpysku npudopa Q,,, BT.

Pacuer miomaau KaXXaoro OTOMUTEIRHOTO MPHUOOpa OCYIIECTBISICTCS B
OTIPEICTICHHOU TTOCIIETIOBATEILHOCTH:

a) BeraepumBaeTcs pacdeTHas cxeMa CTOsIKA, TPUHUMAETCS THI OTOIH-
TEJIHLHOTO MPUOOpPa U MECTO YCTAHOBKH, CXEMa IMOJa4M TETUIOHOCUTEINS B MPHU-
00p, KOHCTPYKIIUS y371a Iprbdopa.

Ha pacuertHoil cxeMe mpoCTaBISIOTCS TUaMeTphl TPYO, TEIIoBasi Harpy3-
ka npubopa, Q,,, paBHas TEIUIONOTEPSIM JAHHOTO NOMEIEHHUS, Qpoy, BT.

0) PaccuuteiBaercst o01iee KOIMUECTBO BOBI, KI/4, IMPKYIUPYIOMICH 11O
cTosKy, 1o hopmyiie [1]:

n
El:.an .ﬂl .ﬂZ 3’6
- Cc (tr _to)
rae A, - k03pduiueHT ydera TOMOIHUTEILHOTO TEIJIOBOTO TIOTOKA, (ISt

: (4.1)

JTAHHOTO BHJIa OTONUTEIbHBIX MPprOopoB S, = 1,02);
B, - K03 OUIIUEHT ydeTa TOMOIHUTEIBHBIX TOTEPh TEIIOTHI OTOMHUTETb-

HBIX TTPUOOPOB Y HAPYKHBIX OTPaXIACHUN, B TOM YHKCIIE MMOJI OKOHHBIMH IpOe-
MaMH, (U1 JaHHOTO BHJAa OTOMMTEIbHBIX nprubopos f,= 1,02);

¢ =4,187 xJIx/(xr°C) ymenbHast MacCoBast TEIIOEMKOCTh BOJIBI;

N
2Q,,— CyMMapHbI€ TETIONOTEPH B MOMEIIEHHAX O CTOSKAM, Br.
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PexomenmyemMbie quamMeTpsl TPyOOIIPOBOMIOB y3Jia HArpeBaTEIbHBIX MPH-
O00poB MpuBeIcHBI B Tabnuie 4.1.

Taomuna 4.1
PexoMeHryemMble quaMeTphl TpyOOIPOBOJIOB y3Jia HarpeBaTeIbHOro npubdopa
HaumeHnoBanue y3na crosika Huametp 1py6 Dy, MM
CTOSIKa 3aMBIKAIOIIETO y4acTKa MTOABOIKH
DTaKeCTOsIK CO CMEIICHHBIM 00XO0/- 15 15 15
HBIM Y9aCTKOM 20 20 20
25 20 25/20
OTaxecTOosIK NPOTOYHBII 15 - 15
20 - 20

TemnoBast marpyska Q.,, BT, u o6mee komudecTBO Boabl G, Kr/4, mHp-
KYJIMPYIOIIEH TT0 CTOSKY, CBEJICHBI B TaOymiry 4.2.

Tab6auia 4.2
CBO,Z[HEUI Ta6JII/IHa pacducTa pacxoga BOAbI B CTOAKAX
No ct (mp) Qcr (np), BT Ger (up), K74
1
2
3
Z QCT(nD) z GCT (p)

B KypcoBOoM mpoeKTe TPOBEJCH OIICHOYHBIN pacyeT KOJMYECTBA CEKIIUH
HarpeBaTeNIbHBIX MPUOOPOB.
PacueTHass HapykHas IJIOMIAJb MOBEPXHOCTH OTOMHTEIHLHOTO MPUOOpa,
2
M°, ompenensercs o GopmyIe:
Ql'[p
Ay =— (4.2)

qHOM

rae Qp, — TemIoBas Harpyska Ha npuoop, B, Qnp=Qrov;

Oiow — YCPEIHEHHOE 3HAYEHHE HOMHUHAIBHOM TIJIOTHOCTH TEIJIOBOTO TO-
Toka, Br/M%:

- JUTSL PA/IHATOPOB YYTYHHBIX - Quon=395, BT/M.

PacueTHoe KONMMYECTBO CEKIMI PaIaTOPOB MO MOMEIIEHUIO ONPEEIIsIeT-
cs 1o hopmyiie:

Ag B

Nnom.,pacq = 3113'343' (43)

rae a; — IIom@aasr oAHOM ceknuu paauatopa mapku M140-AO (I'OCT
8690-75), M, a; = 0,254 M’

B3 - mompaBoYHbIN KOADPHUITUEHT, YUUTHIBAIOIINNA YUCIIO CEKITUN B OJHOM
0,16,
Anp’

4 — monpaBoYHBINA KOI(DOUIIUEHT, YIUTHIBAIOITUHN CIIOCO0 YCTaHOBKH pa-
auaTtopa B momenieHuu; 34 = 1.

[Tpu oxpyrieHun ApoOHOTO YKCiia FJIEMEHTOB TPUOOPOB JIFOOOTO THIIA 10

EJI0ro J0IIyCKAacTCA YMCHbIIATL UX PACUYCTHYIO ITJIOIIA/Ib Anp He 0oJjiee yeM Ha

paauatope; B3 = 0,92 +
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5% (0,1 M®). TIpu APYrHX YCTOBHAX NPUHAMACTCS ONMKAMIINii HArpeBATEIb-
HBIN TIpUOOp.

Pe3ynbpTaThl pacyeToOB OTONMUTEIBHBIX IPHOOPOB CBEACHBI B Ta0HIy 4.3.
Taomnuma 4.3
Pe3ynpTaThl pacyeTa OTOMUTEIBHBIX IPHOOPOB CHCTEMBI BOJASHOTO OTOTUICHHS

Ne crosika Ne momer. Qup, BT Ay, M Niip, pacus CEKIL Nip, daxcr> CEKIL
1 101
102
103

5 TUJIPABJIMYECKUN PACUET CUCTEM OTOILJIEHUS

['unpaBnuyeckuid pacdyeTr MPOBOJUTCS MO 3aKOHAM ruapaBiuku. [Ipa-
BUJIbHBIN THAPABIMYECKUA pacueT MpeaonpeaessieT paboTocnocoOHOCTh CH-
CTEMBI OTOIUICHHs. Ha OCHOBE THIPaBIMYECKOTO pacyeTa OCYIICCTBIISCTCS BbI-
O0op muametpa TpyO O, MM, 0OECIIEUMBAIONINI MPHU pacIojiaracMoOM IIeperaje
NaBnenust B cucteme oromnenusi, AP, , Tla, mpormyck 3aJaHHbIX PACXOJIOB TeTl-
noHocutens G, kr/4, (T.e., o0ecreyeHo 3aTeKaHne HEOOXOJAMMOTO KOJUYeCTBa
BOJIBI B KQ)KJIO€ OTBETBJICHHUE, CTOSK, OTOMMTEILHBIN TIPHOOD).

[Ipu ruapaBIMYECKOM pacyeTe CHCTEMBl OTOIUICHHS pPAacueT CTOSKOB U
MarucTpaJbHBIX TPYyOOIPOBOIOB MPOBOIUTCS METOJOM YISIbHBIX MOTEPH JTaB-
nenus [1].

5.1 OnpenesieHne pacnoJiaraeMoro nepenajaa 1aBJeHUus
B CHCTEMAaX OTOIIeHMSI
Pacnomaraemplii mepemnajn maBiACHUS ISl CO3MAHUS ITUPKYISIIAA BOIBI

A,Op, [1a, B HACOCHOM BEpPTUKAIBHOU OJHOTPYOHON CHCTEME C KauyeCTBEHHBIM
PEryJIMPOBAHUEM TEIUIOHOCUTENS C HWKHEW PAa3BOJKOW Marucrpaiei, onpezae-
asietcst o popmyse:
Ap,=4p, +Ap,,, (5.1)
rae Ap, - JaBJIEHUE, CO3/1aBaeMOE LIMPKYJSILIUOHHBIM HacocoM, [1a;

Ap,,, - €CTECTBEHHOE LIUPKYJISIHOHHOE JaBJICHHE, BO3HUKAIOLIEE BCIIC/I-
CTBHE OXJIAKIEHUS BOJLI B OTONUTEILHBIX IIPUOOpaX CHCTEMBI OTOILICHHMS, [1a.
Ap, ., » I1a, onpenernsercs o popmyie:

AD, . = % ‘ ZQihi : (5.2)

cm
rae Q; - Teronoaua TEIIOHOCHTES B i-¢ momerieHue, Br;
f - cpenHee mpupanieHue MIOTHOCTH (0OBEMHON Macchl) TIPH MOHMXKE-
0
HUM TeMIiepaTypsl Bojbl Ha 1°C;
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hj — BepTUKaIbHOE PACCTOSHUE MEXKIY YCIOBHBIMH IIEHTPAMHU OXJIAXJIe-
HUS B CTOSIKE JUIS 1-TO MPUOOpa M HarpeBaHMUsI, M;

¢ — yZieJibHas TEIJI0EMKOCTb BOJibl, ¢ = 4,187, KI[)K/(KF'OC);

G.»— pacxoj BOJIbI B CTOsIKE, KI/4, (popmyna 4.1);

N — KOIMYeCTBO MPUOOPOB B CTOSIKE, BXO/SIIEM B PACUETHOE KOJIBIIO, IIT.

B HacocHBIX cucTemMax ¢ HUKHEH pa3BOJIKOW MarucTpajiu JOMyCKaeTCs
HE YUUTHIBATh Ap,, , €CIIM OHO cocTaBiseT menee 0,1 Ap, [1].

B kypcoBoM mpoekTe 0IyCKaeTcs Ap,,, HE yYUTBHIBATh.

5.2 MeToa yebHbIX JJUHEHHBIX OTEPb 1aBJIEeHUS

[TocnenoBaTeNbHOCTh THAPABINYECKOTO pacyeTa METOJAOM YAEIbHBIX
JUHEWHBIX TOTEPH AaBICHUS:

a) BBIUEPUYMBACTCS aKCOHOMETPUYECKAS] CXEMa CHUCTEMBbI OTOIUICHUS B
M 1:100. Ans npoBeaeHUs TUAPABINYECKOTO pacyeTa BbIOMpaeTcss HauboJee
Harpy>kK€HHO€ KOJIbII0, KOTOPOE SIBJISIETCS pacyeTHbIM (TJIaBHBIM), U BTOPO-
CTeNeHHOe Kouibllo. [IpM TynMKOBOM JABUIKEHMM TEIUIOHOCUTEIS TJIaBHOE
HUPKYJISLUOHHOE KOJIBLIO MPOXOJAUT 4epe3 Haubosiee HarpyKeHHbIH U yaa-
JICHHBIN OT TEIJIOBOTO y3J1a CTOSK;

PekoMeHnayeTcst cucteMy OTOIJICHUS pa3[eUTh Ha JIBE WM OOJee 4acTH
(BETBHM) OIMHAKOBOM JJIMHBI ¥ C MPUMEPHO PABHBIMH TEIIJIOBBIMU HATPy3KaMHU.

0) riaBHOE MUPKYJSIHMOHHOE KOJIBIO pa30UBaeTCsS Ha pPAaCUYETHBIE
y4acTKd, 00O3HayaeMble MOPAJKOBBIM HOMEpOM (HauuMHas OT Haubojee
Harpy>KeHHOTO M yJaJICHHOTO OT TEIJIOBOTO Y3Jia CTOSKA); YKa3bIBAaeTCs pac-
XOJl TEeTJIOHOCUTENs Ha yuacTtke G , kr/4, mymHa ydactka | , m;

B) Ui MpEIBapUTENILHOIO BbIOOpa auamerpa TpyO OMNpeaeisroTcs
CpeAHUE y/elIbHbIE OTEPU J1aBICHUS Ha TPEHHE:

0,65-j-Ap,
Ry = ST - (5.3)

rae | — Kod(pPUIHUEeHT, YYUTHIBAIOIIUIN OO MOTEPh JAABJICHHUS Ha Ma-
rUcTpaisxX u croskax, j=0,3 —unsa maructpainei, j=0,7 — 111 CTOSIKOB;

2| —cymmapHas qirHa TpyOONPOBOIOB (MAarucTpayiei UM CTOSIKOB), M;

Ap, — pacrojlaraemMoe JaBJIEHUE B CUCTEME OTOILIeHus, [1a,

Ap,=25 xIla - nnga rennonocurens t,.=95 oC.

') TI0 pacXoay TEIUIOHOCUTENs Ha ydacTke, G, (mpwmioxenue J) Haxo-
JATCS: MPEABAPUTEIbHBIA auamerp TpyO - d, MM, (akTHYECKHE YACIbHBIC
noTepu NaBjieHus Ha Tpenue Ha 1 M - R, Ila/m, dakTtuueckas ckopocTh Ten-
JoHOCUTENs - v, M/c. [loydeHHbIe TaHHBIEC 3aHOCATCS B Ta0uIy 5.2.

1) ONPEACISIOTCS MOTEPH JIaBJICHUS HA y4acTKaX:

AD ey =R-1+Z T, (5.4)
rae R — ynenbHble TOTEpU JaBjieHHs HA TpeHue, [1a/m;
| — nmuHa yuacTka, M;
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Z — IoTepH aBJICHUS HA MECTHBIX CONPOTUBIICHUX, [1a,

Z=Z§-02'p ; (5.5)

rae & — xkodhUIUEHT, YYUTHIBAIOIIUA MECTHOE CONPOTHUBICHUE Ha
ydacTtke, (mpuiioxenue B);

p — IUIOTHOCTH TEILIOHOCHTENs (Boxa ¢ mapamerpamu 95-70°C), kr/m’,
(p=961,8 xr/m°);

U - CKOPOCTbh TEILIOHOCHTEJIS Ha y4acTke, M/c, (npunoxenue I);

€) mocie MpeABAPUTEIBLHOrO BbIOOpA NHAMETPOB TPYO BBHIMOJIHAETCS
ruipaBindeckas yBs3ka (popmyiia 5.7) (He moympkHA npeBbimaTh 15%).

) €CJIM CTOSIKM YBSI3bIBAIOTCS, TO HAYMHAIOT BBIMIOJHSATH pPAacyeT BTO-
POCTENEHHBIX IUPKYISAIHUOHHBIX KOJel (aHaJOTUYHO), €ClK K€ HET, TO Ha
HY)KHBIX y4YacTKaX CHUCTEMBbl OTOIUICHHS yCTaHaBIMBAIOTCS OallaHCUPOBOY-
HbIC KJIAMaHbl.

ITo pe3ynbpTaTaMm pacyeToB 3aMOJHSAIOTCA Tabausl 5.2, 5.3.

1. Cronberlr 1 — HOMepa y4acTKOB;

2. Cronlerlr 2 — TeMIOBBIC HATPY3KU MO ydacTkaM, Q, BT, B cooTBeTCTBHH
C AaKCOHOMETPHUUYECKOU CXEMOM;

3. Cronberr 3 - pacxoJl BOJbl Ha pacyeTHOM ydacTke (WM B cTosike), G,
kr/4, (popmyna 4.1);

4. Cronben 4 — nnvHa TpyOOIIPOBOAOB PACUETHOIO yYacTKa (WM CTOSIKA), M;

5. Cronberr 5 — mo pacxoy TEIJIOHOCUTENSI Ha pAaCYETHOM Y4acTKe TO/I-
OuparoTcs:

- IUaMeTphl TpyOonpoBo1oB dy, MM;

- B COOTBETCTBHU C Tabmuiel 4.2 mo auaMerpy croska dy, MM, mogbupa-
I0TCS1 TUaMETPBI TOJBOIOK U 3aMBIKAIOIIETO y4acTKa: Uy, MM; Uy, MM;

6. Cronber 6 - Mo pacxoay TEIUIOHOCHTENS HAa PACUETHOM y4YacTKE TOJI-
Ouparorcs motepu naBieHus Ha Tpenue R, [a;

7. Cronber 7 - mo pacxoay TEIJIOHOCUTENSI HA PACUETHOM y4YacTKe MOJI-
Oupaercs pakTuyeckas CKOpPOCTb TEIUNIOHOCUTENS V, M/C;

CKopocCTh IBIKEHUS TEIJIOHOCHTENS B TPyOOMpPOBOAAX CHCTEM OTOILIe-
HUS CJIEIyeT MPUHUMATh B 3aBUCUMOCTH OT JOMYCTUMOTO JKBHBAJICHTHOTO
ypoBHs 3ByKa B momenieHnu: Bbiie 40 nbA - ne G6onee 1,5 M/c B uJbIX 371a-
HUSX ¥ TIOMEIIECHUSX.

8. Cronberr 9 - cymma KOd(DPUIIMEHTOB MECTHBIX COMPOTUBICHUN Ha
yuacTke (mpuioxenue B) (tabmuia 5.1);

Tabnwmma 5.1
IIpumep pacyera MECTHBIX COITPOTUBIIEHUN HA PACYETHBIX YUaCTKAX
Ne yyactka, cTosika YE
Hamnpumep:_Yuactok 3 2 TpoitHuKa Ha TIpoxox, §=1;
ZE_;y‘I(S) =2x1=2
- —_=
—
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Hanpumep: Crosk 3 1) ayrynnsiit paguatop — 3 mr., £=1,4;

I 2) KpaH peryJIupyrouil 1BOHHON peryupoBky — 6 mr., £=13;
3) otBox rHyTHI M0 yraom 90° — 6 wrt., £=0,6;

4) BeHTHJIb OOBIKHOBEHHBIH NPSAMOTOYHBIH — 2 mT., £=3;

v 5) TpOHHKK MOBOPOTHBIH Ha OTBETBIEHUE — 2 WT., £=1,5.

F Yo = 3x1,4+ + 6x13 + 6x0,6 +2x3 +2x1,5 = 96,2

. S,

9. Cronben 10 - nmoTepu aBieHUs HA MECTHBIX CONPOTUBICHUSIX, Z
[Ta, onpenenstorcs o Gpopmyne 5.5;

10.Cronbenr 11 - moTepu pAaBieHUS Ha ydacTKaxX Ap,e,, Ila,
omnpeeNstoTes mo popmyie 5.4;

11. Cronber 12 — cymMma noTepb AaBICHUS B IUPKYISAIUOHHOM KOJBIIE
cucteMbl otoruienus > AP, Ila, onpenensercs CyMMUPOBaHUEM MOTEPh JaB-
JICHHWS Ha MECTHBIX COMPOTHUBJICHHUSAX U MTOTEPh JABICHUS HA ydacTKaX.

[Tocne BbIMOTHEHUS] THAPABIMYECKOro pacuera (Tadmuibl 5.2, 5.3) BbI-
TIOJTHSETCSI YBSI3Ka JIaBJICHU B CTOSIKAX M TIOJYKOJIBIIAX.

[Tpon3BoaMM YBSI3KY CTOSIKOB:

AP VUA CMKA - APL'mOﬂKa
A=—" :100,% (5.7)

yuacmea

B cityyae HEBO3MOKHOCTH YBSI3KM MOTEPH JABJICHHS B KyPCOBOM MTPOEKTE
peaycMaTpuBaeTCsa yCTaHOBKA:

- 1 BapmaHT ycTaHOBKHM - OamaHcupoBouHbie BeHTUIU cepun HYDRO-
CON (Oventrop), ycTaHOBJICHHbIC HA OCHOBAaHHH CTOSIKOB. BEHTHJIb BBIMOIHSCT
CJIEYIOIME OCHOBHbIE (DYHKIIMH, @ UMEHHO: BBIKJIIOUEHHE, a TAKXKe OIMOPOXKHe-
HUE U IOCJIEAYIOLIEE HAIIOJIHEHUE CTOSKOB, a TaKX€ M3MEPEHHE JABICHHUU U
HacTpauBaHUe.

- 2 BapHaHT YCTAaHOBKH - YBSI3KY CTOSIKOB IPOU3BOJUM C MOMOLIbIO Oa-
JJAHCUPOBOYHBIX KJanaHoB cepur ASV, yCTaHOBJIEHHBIX HA OCHOBAHUM CTOSI-
KOB. DTH KJlanaHbl BCEr/ia UCIOJb3ytoTcs mapoil. Ha oOpaTtHoM TpyOorpoBoje
MOHTHpYIOTCS KianaHbl ASV-P, Ha mojaroiieM TpyOOINpOBOJIE MOHTHUPYETCS
3anopHbIi Ki1anaH ASV-M.

Hcnonb3oBanue kianaHoB cepuu ASV Mo3BoJIE€T pa3fAeliuTh CUCTEMY Ha
HE3aBUCUMBIE 110 JABJICHUIO 30HBI U OCYILIECTBISATh MOATAMHBIA MYyCK UX B JKC-
wryatauuio. Knanan ASV-M moskeTr ObITh UCIIONB30BaH TONBKO B KAYECTBE 3a-
MOPHOM apMaTypbl U JUIsl IPUCOECAUHEHUSI UMIYJIbCHON TpyOKH OT KIJIAlaHOB
ASV-P. Knaman ASV-P ocHaiieH npeHaXHbBIM KpaHOM JIJIsl CJIMBA TEIJIOHOCH-
TEJS U MOYKET MEPEKPHIBATH NOTOK.
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Tabmuma 5.2
Be1oMoCTh THAPABINYECKOr0 pacyeTa OCHOBHOTO KOJIbI[a CUCTEMbI OTOILICHUS

Ne yq. Q,Br G, kr/ua I, m g, mm | R,Ila V, M/c RI, YE Z, Ila APpacs= RI+ Z, Y AP, Ila
ITam Ila

1 2 3 4 5 6 7 8 9 10 11 12

VYuacrok 1

Crosxk 2

VYuactok 2

Crosx 3

VYyacTok 3

VBsi3Ka CTOSIKOB IIPOU3BOAUTCA C ITIOMOIIBIO 6aJIaHCI/IpOBOLIHI>IX KJIaIIaHOB.

Tabmura 5.3
BenomocTh rusipaBInyueckoro paciyeTa BTOPOCTEIIEHHOTO KOJIbIla CUCTEMBbI OTOTIICHUS

Ne yq, Q, Bt G, xr/u I, m @,Mm | R,Ila V,M/c | RIl, ITam E Z, Ila AP=RI+ Z,IIa | 2AP,Ila
1 2 3 4 5 6 7 8 9 10 11 12

VYyacrtok 1

Crosk 2

VYuactok 2

Crosxk 3

VYyactok 3

VBs3ka IMOJIYKOJICI TPOU3BOJUTCA C TIOMOIIbBIO 6aJIaHCI/Ip0BO‘—IHI)IX KJIaIIaHOB.
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6 1IOABOP OBOPYIOBAHUA TEIIVIOBOT'O Y3JIA

NunuBunyanbasie TemioBble MyHKThl (UTII), BcTpoeHHBIE B 00CTYKHBa-
€MbIE UMH 3/1aHUS, CIEAYET Pa3MEIIaTh B OTAEIbHBIX MOMEIICHHUSIX C CAMOCTOS-
TEJIbHBIM BXOJIOM.

OcHoBHBIM Ha3zHaueHueMm TeruioBoro ysna (TII) mpu neHTpanu3zoBaHHOM
tertocHabxenun (rpynmnoBoro — ITII, uaauBuayansnoro - WUTII, mecTtHOTO
MTII) sBnsiercs TpanchopMalus MapaMeTpoB TEIUIOHOCHUTENS TEIUIOBOW CETH
(maBnenust AP, , Ila, m Temneparypsl 7,, °C) Ha mapameTpbl, TPEOYIOITHUECS JIS

m.c?

cucTeM oTorieHus (AP, , ;).

CucTteMbl OTOIICHUS 3[JaHUN CIIETYET MPUCOECAUHSTD K TEIJIOBBIM CETSIM:

- HEMOCPEACTBEHHO MPU COBIMAJICHUH TUAPABINYECKOrO U TeMIIEpaTypHO-
0 PEKUMOB TEIJIOBOW CETU U MECTHOM CHCTEMBI;

- 4yepe3 3JIeBaTop MpU HEOOXOJUMOCTH CHHKEHHUS TeMIIepaTyphl BOJABI B
CHUCTEME OTOIUICHUS U paclojiara€MOM Harope Iepes AJIeBaTOpPoM, J10CTaToyY-
HOM JIJIs1 €r0 padoThI;

- Yepe3 CMECUTEINIbHBIC HACOCHI NP HEOOXOAMMOCTH CHMXKEHHUS TeMIIepa-
TYpbl BOABI B CUCTEME OTOIUICHUS M PACIOJIaraéMOM HaIope, HEeI0CTaTOUHOM
JUIs pabOThI 2JIEBATOpPA, a TaKXKE IMPH OCYIIECCTBICHUH aBTOMATHYECKOI'O PEry-
JIMPOBAHUSA CUCTEMBI.

BricoTy moMenieHrii OT OTMETKM YHMCTOTO TOJia JO HU3a BBICTYIAIOLIAX
KOHCTPYKIIMH TIEPEKphITHS (B CBETY) PEKOMEHAYETCS NMPUHUMATh HE MCHEE, M:
nst HazeMHbIX LTI - 4,2; nns moazeMusIx - 3,6; ms UTII - 2,2.

IIpn pasmemennn WTII B moaBanbHBIX M HOKOJBHBIX ITOMEHIECHHUSX, A
TaKKe B TEXHUUYECKUX MOJIOIbAX 3JaHUN JOMYCKAeTCSd MPUHUMATh BBICOTY
MOMEIIEHUI B CBOOOHBIX MPOX0JI0B K HUM He MeHee 1,8 M [3].

6.1 Ten10Bo#i MYHKT CHCTEMbI OTOIJIEHHUSI C 3ABHCHUMbIM ITPHCOE/IH-
HEHUEeM, ¢ BOAOCTPYHHBIM 3J1eBATOPOM U M0(ACATHBIM peryJiMpoBaHueM

TernoBoil MyHKT ¢ mogacagHbM PETyJIUPOBAHUEM OOECIEUUBAET KOP-
PEKTUPOBKY TEIJIOBOTO PEKUMAa OTOIUICHHS (acaja 31aHusl B 3aBUCUMOCTU OT
OTKJIOHEHUSI TEMIEPATypbl BO3/lyXa MOMENICHUS, W3MEHEHHS TEeMIIepaTypbl
Hapy>KHOT'0 BO3]/lyXa, BEJIMYMHBI COJHEYHON paJMallii Ha HAPYKHYIO CTEHKY U
BIUSIHUA MHUIbTpAnuu. 3a CYET PeryJupoBaHUs MOBBIIIAIOTCS KOMQPOPTHHIC
YCIIOBUS B OTAIlJIMBAEMbIX OMEILEHUSAX U 00eCreUnBaeTCs COKpalIeHHE pacxo-
Jla TeroThl Ha oToruieHue oT 4 10 15%. PerynupoBaHue TeniaooTaayu OTOMH-
TeJIBHBIX TPHUOOPOB Ha (hacamax MPOU3BOIUTCS 3a CUET U3MEHECHUS KOJUYECTBA
TersioHocuTens. s dyero ucnomnb3zyercst perynstop temmneparypsl (Tun PTK-
2216-]111), umeroiuii TaTYUK COMPOTUBIICHHUS.

JlaTuuku BHYTpEHHEH TeMIiepaTyphbl pa3MellaloT Ha KaxaoMm Qacaie u
yCTaHaBIMBAIOT Ha repBoM t,”, °C, u Ha BepxHeM t,°, °C, aTaxkax Ha BHYTpPEHHEH
CTEHKe Ha BbIcOTE 1,5 M OT moja. JlaTuuku Temneparypbl HApYKHOTO BO3/1yXa
ty, °C, Ha KaxaA0M (acaze yCTaHABIMBAIOTCA Ha BBHICOTE HE MEHEE 2 M OT 3eMJIH

28



C 3aIIUTHBIM KOXYXOM OT COJHEYHOM pamuanuu. [latauku t,” u t,° perymupyror
NeUIUT WK U30BITOK TEIJIOTHI U JAIOT KOMaHAY PEryjsTopaM TEeMIIepaTypbl
Ha Kaxaou Qasze. [Ipu 3ToM IPOUCXOAUT OTKPBHITUE WU 3aKPHITHE IPOXOAA U
COOTBETCTBEHHO IIEPEPACIIPECIICHHE PACXOAO0B TEINIOHOCUTENS B 3aBUCUMOCTH
OT NOTpPeOHOCTH B TemioTe oboux QacanoB. OOHIMI pacxo TEIIIOHOCUTEINS Ha
BBOJIE OCTAETCs MOCTOSIHHBIM, YTO O0ECIEUYNBAET TMAPABINYECKYIO U TEIIOBYIO
YCTOMYMBOCTh CUCTEMBI OTOIIEHUS U TEIUIOBbIX cerei. [Ipu ¢acannom perynu-
POBAaHHH B 3aBUCHMOCTHU OT CXEMbI IPUCOEAUHEHNS B KAUECTBE CMECHUTEIIBHOTO
YCTPOMCTBA MOT'YT IIPUMEHATHCS] HACOC WM BOJOCTPYHHBIN DJIEBATOP.
OcHOBHOE 000py/nOBaHHE TEIUIOBOTO Yy37a. BOJOCTPYHHBIN 3i€BaTOP;
npuOOp ydera TeIula; TPSA3€BHK; PY4YHOM HACOC; BXOAHAs apMaTrypa; CIMBHas
apMmarypa; BO3JlyXOBBIITYCKHasl apMaTypa; KOHTPOJIbHO-U3MEPHUTEIbHbBIE IPHOO-

psI [3].
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Ipunoxenue A
KimMarnueckue nmapaMeTpsl palioHa 3aCTPOMKH

IIpo10IKUTETBLHOCTD,
CYT. CpeHs Temne- | = =
patypa BO3ayXa, oC, A E
Te;Mnep ary- nepuoja co CpeaHei e 2
» pa,°C, HaH60: CYTOYHOU Temmepa- | = z E
§ . . JIe€ X0IOoHON Typoii Bo3ayxa < 8%c | E E &
2 Paiion 3acTpoiiku MNATUIHEBKH, BO3YyXa = it z
a tyn T O = o =
1 - 2 < o o
obecneueHHo- | = A o ° = & o
X 5 oo o o
cteio 0,92 B3 e | w & 3 =
SE > T2 S
o2 °| B g = =
Qo o =
== o Q
S=
1 2 3 4 5 6 7
00 | bapuayn -36 213 -7,5 1 150-70
01 | Buiick -35 213 -7,6 2 150-70 C3
02 | PyGuoBck -35 206 -7,9 3 150-70 CB
03 | Bmarosemenck -33 210 -10,7 4 150-70 10)
04 | IInmaHOBCK -38 233 -12,5 5 150-70 103
05 | ApxaHrenabck -33 250 -4,5 6 150-70 0B
06 | Omera -32 243 -4,0 7 150-70 B
07 | ActpaxaHb -21 164 -0,8 8 140-70 3
08 | benopenk -34 231 -6,5 9 150-70 C
09 | Vopa -33 209 -6,0 10 150-70 C3
10 | Benropoxa -23 191 -1,9 1 140-70 CB
11 | Bpsuck -24 199 -2,0 2 150-70 0]
12 | bapry3un -41 240 -11,7 3 150-70 103
13 | Vmau-Yu» -35 230 -10,3 4 150-70 0B
14 | Bnagumup -28 213 -3,5 5 150-70
15 | Mypom -30 214 -4,0 6 150-70 3
16 | Boarorpang -22 176 -2,,3 7 140-70
17 | Bonorna -32 228 -4,0 8 150-70 C3
18 | Boponex -24 190 -2,5 9 150-70 CB
19 | UBaHOBO -30 219 -3,9 10 150-70 0]
20 | KunemmMma -31 221 -4,1 1 150-70 103
21 | Upkytck -33 232 -7,7 2 150-70 | IOB
22 | Hanpbuuk -18 168 0,6 3 130-70 B
23 | Kanununarpan -19 188 1,2 4 130-70 3
24 | Kanyra -27 210 -2,9 5 140-70 C
25 | [lerponaBiiOBCK- -18 250 -1,7 6 130-70 C3
Kamuarckuii
26 | Ycrp-Kamuarck -28 277 -4,0 7 150-70 CB
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27 | Yepkecck -18 169 0,6 8 130-70 1O
28 | Kemb -28 255 -3,5 9 150-70 103
29 | [lerpo3aBoiack -28 235 -3,2 10 150-70 IOB
30 | Kemeposo -39 227 -7,3 1 150-70 B
31 | Barka -33 231 -5,4 2 150-70 3
32 | Bopkyrta -41 306 -9,1 3 150-70 C
33 | Koctpoma -31 222 -3,9 4 150-70 C3
34 | AuuHCK -36 232 -7 5 150-70 CB
35 | Kypran -36 212 -7,6 6 150-70 1{0)
36 | Kypck -24 194 -2,3 7 150-70 103
37 | JIunenk -27 202 -3,4 8 150-70 I0B
38 | Cankt-IletepOypr -24 213 -1,3 9 150-70 B
39 | Capanck -30 209 -4,5 10 150-70 3
40 | Imutpos -28 216 -3,1 1 150-70 C
41 | MockBa -25 205 -2,2 2 150-70 C3
42 | MypMmaHCK -30 275 -3,4 3 150-70 CB
43 | Ap3amac -32 216 -4,7 4 150-70 (0]
44 | Benukuit HoBropon =27 221 -2,3 5 150-70 103
45 | bopoBuun -29 220 -2,8 6 150-70 | OB
46 | bapabuHck -39 230 -9 7 150-70

47 | HoBocubupck -37 221 -8,1 8 150-70 3
48 | Omck -37 216 -8,1 9 150-70 C
49 | Tapa -38 229 -8,2 10 150-70 C3
50 | Openbypr -32 195 -6,1 1 150-70 CB
51 | Open -25 199 -2,4 2 150-70 1{0)
52 | Ilen3a -27 200 -4,1 3 150-70 103
53 | Ilepmb -35 225 -4,5 4 150-70 | OB
54 | BnaguBocTOK -23 198 -4,3 5 140-70 B
55 | Benukue Jlyku -27 208 -1,5 6 150-70 3
56 | Ilckos -26 206 -1,3 7 150-70 C
57 | Poctos-Ha-/lony -19 166 -0,1 8 140-70 C3
58 | Taranpor -18 165 0 9 140-70 CB
59 | Pszanb -27 208 -3,5 10 150-70 1{0)
60 | Camapa -30 203 -5,2 1 150-70 103
61 | ExaTepunOypr -32 221 -5,4 2 150-70 OB
62 | Caparos -25 188 -3,5 3 150-70

63 | Kopcakos -20 232 -2,7 4 130-70 3
64 | Kypuibck -15 223 0,4 5 130-70 C
65 | IOxHo0-CaxaluHCK -22 227 -4.4 6 140-70 C3
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66 | BnamukaBkas -13 169 0,7 7 130-70 CB
67 | Bs3zpma -27 217 -2,8 8 150-70 J10)
68 | CmoieHCK -25 209 -2 9 150-70 103
69 | CraBpomnoib -18 168 0,5 10 130-70 IOB
70 | TamboB -28 201 -3,7 1 150-70 B
71 | Byrynbema -33 221 -5,8 2 150-70 3
72 | Enabyra -32 209 -5,2 3 150-70 C
73 | Kazanp -31 208 -4.8 4 150-70 C3
74 | TBepb -29 218 -3,0 5 150-70 CB
75 | Pxes -28 217 -2,7 6 150-70 1O
76 | Tomck -39 233 -7,9 7 150-70 103
77 | Kp13pn -47 225 -15 8 150-70 | IOB
78 | Tyna -27 207 -3 9 130-70

79 | Hagpim -45 278 -115 10 150-70 3
80 | Canexapn -43 285 -115 1 150-70 C
81 | Cypryt -43 257 -9,9 2 150-70 C3
82 | Tapko-Caine -47 274 -12,6 3 150-70 CB
83 | Toboubck -39 232 -7,9 4 150-70 IO
84 | Yryr -42 251 9,1 5 150-70 103
85 | XanTel-Mancuiick -40 247 -8,8 6 150-70 I0B
86 | Mxerck -33 219 -5,6 7 150-70 B
87 | ViubpsHOBCK -31 212 -5,4 8 150-70 3
88 | bupobumxkan -32 219 -10,4 9 150-70 C
89 | KomcomolibCck-Ha- -35 223 -10,8 10 150-70 C3

Amype

90 | Oxotck -32 274 -9,6 1 150-70 CB
91 | Tpowurnkoe -31 217 -9,7 2 150-70 1O
92 | XabapoBck -29 204 -9,5 3 150-70 103
93 | AbakaH -37 232 -7,9 4 150-70 | IOB
94 | YensOuHck -34 218 -6,5 5 150-70 B
95 | I'po3ubIit -17 159 0,9 6 130-70 3
96 | Yapa -45 263 -15,8 7 150-70 C
97 | Yura -38 238 -11,3 8 150-70 C3
98 | Ueboxkcapsr -32 217 -4,9 9 150-70 CB
99 | Spocnasnb -31 221 -4 10 150-70 IO
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KoaddunmeHTsl £ MECTHBIX CONTPOTUBICHUN (TPUOIHMKEHHbBIC 3HAUCHUS )

Ipuioxenune b

MecTHOE CONpOTHBIICHHE 3HaveHus & MPH yCIIOBHOM
10 15120 25|32 |40 | 50
u 60-

Panmatopsl uyryHHbIC 2
Tpoitauku: npoxoansie (cxema I) 1
TTOBOPOTHBIE HA OTBETBIICHHE (CXeMa 1,5 1511511511515 15
18))
Ha npotuBoToke (cxema Il1) 3 3133 (|3]3 3
npoxoausie (cxema V) 2 22 12(2]2 2
Benrtunu:
OOBIKHOBCHHEIC 20 166|110 9| 9 | 8 7
OPSIMOTOYHBIC 3 3133 (2525 2
Kpansr:
TIPOXOTHBIE 5 4 12|22 - -
JIBOMHOM peTyTUpOBKHU C HMIUHAPHU- 5 4 12|22 - -
YeCKOi MpoOKoi
Oreomer: 90° u yTKa 2 15(15( 1|1 (05| 05
JIBOMHBIE y3KUE 2 212121212 2
HHPOITE 1 1|1 1| 1

Ipuiaoxenue B
Tabnuua 11 TUAPaBINYECKOrO pacyeTa CUCTEMbI TPYOOIIPOBOIOB BOJISTHOTO
OTOIUIEHUS MPU NEepernaaax TEMIIEPATYPbI BOJBI B CUCTEME OTOIIIICHUS 95-70°C

u K, =0,2 MM
\ _ KonuuecTBo mpoxoasiiieit Bobl, KI/4 (BEpXHAA CTPOKA),
é g fea ¥ CKOPOCTH JBUKEHHS BOABI M/C (HIXKHSS CTPOKA),
EZe é no Tpy0am cTajbHBIM 3JIeKTpocBapHbIM npsiMomoBHEIM (ITOCT 10704-76 *)
© 55 ) YCIIOBHBIM MTPOXOJIOM, MM
é = 15 20 25 32 40 50 65 80 100
1 2 3 4 5 6 7 8 9 10
0,8 5,0 26,2 81 123 177 337 771 1223 2131
0,009 | 0,021 | 0,037 | 0,038 | 0,038 | 0,045 | 0,056 0,063 0,073
0,85 53 27,8 83,2 126 182 349 798 1265 2204
0,01 | 0,023 | 0,038 | 0,039 | 0,039 | 0,046 | 0,058 0,065 0,076
0,9 5,6 29,4 83,2 129 188 360 824 1305 2274
0,010 | 0,024 | 0,038 | 0,040 | 0,040 | 0,048 | 0,060 0,068 0,078
0,95 59 31,1 85,3 130 194 372 849 1345 2343
0,011 | 0,025 | 0,039 | 0,041 | 0,041 | 0,049 | 0,062 0,070 0,080
1,00 6,2 32,7 87,5 132 199 383 874 1384 2410
0,011 | 0,027 | 0,040 | 0,041 | 0,043 | 0,051 | 0,063 0,072 0,083
1,10 6,9 36,0 89,7 135 211 404 919 1455 2534
0,013 | 0,029 | 0,041 | 0,042 | 0,045 | 0,054 | 0,067 0,075 0,087
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1,2 7,5 39,2 91,9 138 222 425 965 1527 2658
0,014 | 0,032 | 0,042 | 0,043 | 0,047 | 0,057 | 0,070 0,079 0,091
1,3 8,1 42,5 94,1 138 231 442 | 1009 1596 2777
0,015 | 0,035 | 0,043 | 0,043 | 0,049 | 0,059 | 0,073 0,083 0,095
1,4 8,7 45,8 96,2 144 241 461 | 1051 1662 2892
0,016 | 0,037 | 0,044 |0,045| 0,052 | 0,061 | 0,076 0,086 0,099
1,5 9,4 49,0 98,4 150 250 479 | 1092 1727 3003
0,017 | 0,040 | 0,045 | 0,047 | 0,054 | 0,064 | 0,079 0,089 0,103
1,6 10,0 | 52,3 101 155 260 497 | 1131 1789 3110
0,018 | 0,043 | 0,046 | 0,048 | 0,056 | 0,066 | 0,082 0,093 0,107
1,7 10,6 | 553 101 161 268 514 | 1170 1849 3214
0,028 | 0,045 | 0,046 | 0,050 | 0,057 | 0,068 | 0,085 0,096 0,110
1,8 11,2 | 56,5 103 166 277 530 | 1207 1908 3316
0,021 | 0,046 | 0,047 |0,052| 0,059 | 0,071 | 0,088 0,099 0,114
1,9 119 | 578 105 171 286 547 | 1244 1965 3414
0,022 | 0,047 | 0,048 | 0,053 | 0,061 | 0,073 | 0,090 0,102 0,117
2,0 12,5 | 59,0 106 176 294 562 | 1279 2021 3510
0,025 | 0,048 | 0,049 |0,055| 0,063 | 0,075 | 0,093 0,105 0,120
2,2 13,7 | 614 109 186 311 591 | 1344 2124 3689
0,025| 0,060 | 0,050 | 0,058 | 0,067 | 0,079 | 0,098 0,110 0,127
2,4 150 | 62,7 115 1% 325 621 | 1410 2227 3867
0,028 | 0,051 | 0,053 | 0,061 0,070 | 0,083 | 0,102 0,115 0,133
2,6 16,2 | 651 119 204 340 649 | 1473 2326 4038
0,030 | 0,053 | 0,055 |0,063| 0,073 | 0,086 | 0,107 0,120 0,139
2,8 17,5 | 66,3 125 212 354 676 | 1534 2422 4202
0,032 | 0,054 | 0,057 |0,066 | 0,076 | 0,090 0,111 0,125 0,144
3,0 18,7 | 67,6 130 221 368 702 | 1593 2514 4361
0,034 | 0,055 | 0,059 |0,069| 0,079 | 0,093 | 0,116 0,130 0,150
3,2 20,0 | 68,8 134 229 381 727 | 1650 2603 4515
0,037 | 0,056 | 0,062 |0,071| 0,082 | 0,097 | 0,020 0,135 0,155
3,4 212 | 71,2 139 237 394 752 | 1705 2690 4664
0,039 | 0,058 | 0,064 |0,074| 0,084 |0,100 | 0,124 0,139 0,160
3,6 22,5 | 725 144 244 407 776 | 1758 2774 4809
0,041| 0,059 | 0,066 |0,076 | 0,087 | 0,103 | 0,128 0,144 0,165
3,8 23,7 | 73,7 148 252 419 799 | 1811 2855 4950
0,044 | 0,060 | 0,068 |0,078 | 0,090 | 0,106 | 0,131 0,148 0,170
4,0 250 | 749 152 259 431 822 | 1862 2935 5087
0,046 | 0,061 | 0,070 | 0,081 | 0,092 | 0,109 | 0,135 0,152 0,175
4,5 28,1 | 74,0 163 277 461 874 | 1978 3119 5404
0,052 | 0,060 | 0,075 |0,086 | 0,099 | 0,H6 | 0,144 0,161 0,185
5,0 31,2 | 78,2 173 294 486 925 | 2094 3300 5717
0,057 | 0,064 | 0,079 [0,091 | 0,104 | 0,123 | 0,152 0,171 0,196
55 344 | 826 181 308 512 975 | 2204 3474 6015
0,063 | 0,067 | 0,083 | 0,0% | 0,110 | 0,130 | 0,160 0,180 0,206
6,0 356 | 86,8 190 323 537 1022 | 2310 3639 6300
0,065 | 0,071 | 0,087 (0,101 0,115 | 0,136 | 0,168 0,188 0,216
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6,5 36,7 | 90,3 198 338 561 1067 | 2411 3798 6573
0,067 | 0,074 | 0,091 |0,105| 0,120 | 0,142 | 0,175 0,196 0,226
7,0 37,8 | 94,1 207 352 584 | 1111 | 2509 3950 6855
0,069 | 0,077 | 0,095 |0,109 | 0,125 | 0,148 | 0,182 0,204 0,235
7,5 388 | 97,8 215 365 607 1153 | 2603 4098 7089
0,071 | 0,080 | 0,099 (0,114 | 0,130 | 0,153 | 0,189 0,212 0,243
8,0 39,0 101 223 378 628 1194 | 2694 4240 7335
0,073 | 0,083 | 0,102 |0,118 | 0,135 | 0,159 | 0,196 0,219 0,252
8,5 40,5 105 230 391 649 1233 | 2782 4379 7573
0,074 | 0,086 | 0,106 (0,122 | 0,139 | 0,164 | 0,202 0,227 0,260
9,0 41,6 108 238 403 670 | 1271 | 2868 4513 7804
0,076 | 0,088 | 0,109 | 0,126 | 0,143 | 0,169 | 0,208 0,234 0,268
9,5 42,1 112 245 415 689 1309 | 2951 4644 8029
0,077 0,091 | 0,112 | 0,129 | 0,148 | 0,174 | 0,214 0,240 0,276
10,0 42,7 115 252 427 709 1345 | 3033 4771 8248
0,078 | 0,094 | 0,116 |0,133 | 0,152 | 0,179 | 0,220 0,247 0,283
11,0 44,3 121 265 449 745 | 1413 | 3185 5011 8661
0,081 0,099 | 0,122 | 0,140 | 0,159 | 0,188 | 0,231 0,259 0,297
12,0 45,9 127 278 470 780 | 1480 | 3335 5246 9065
0,084 | 0,103 | 0,127 | 0,146 | 0,167 | 0,197 | 0,242 0,271 0,311
13,0 47,0 132 290 491 815 | 1545 | 3480 5472 9453
0,086 | 0,108 | 0,133 | 0,153 | 0,174 | 0,206 | 0,253 0,283 0,324
14,0 48,1 138 302 511 848 1607 | 3618 5689 9827
0,088 | 0,113 | 0,139 | 0,159 | 0,182 | 0,214 | 0,263 0,294 0,337
15,0 49,7 143 314 531 880 | 1668 | 3752 5898 10187
0,001 0,117 | 0,144 [ 0,165 | 0,188 | 0222 | 0,272 0,305 0,350
16,0 48,8 148 325 549 910 | 1725 | 3882 6101 10536
0,090 | 0,121 | 0,149 | 0,171 | 0,195 | 0,230 | 0,282 0,316 0,362
17,0 50,4 153 336 568 940 | 1781 | 4008 6298 10874
0,093 | 0,125 | 0,154 | 0,177 | 031 | 0,237 | 0,091 0326 0373
18,0 52,0 158 346 585 969 1836 | 4129 6489 11202
0,09 | 0,129 | 0,159 | 0,182 | 038 | 0,244 | 0,300 0336 0384
19,0 53,6 163 356 602 998 1889 | 4248 6674 11521
0,098 | 0,133 | 0,164 | 0,188 | 0,214 | 0,251 | 0308 0345 0395
20,0 55,2 168 366 619 | 1025 | 1941 | 4364 6855 11832
0,101 | 0,137 | 0,168 | 0,193 | 0,219 | 0,258 | 0,317 0355 0,406
22,0 58,0 176 385 650 | 1077 | 2038 | 4582 7197 12421
0,106 | 0,144 | 0,177 | 032 | 0431 | 0,271 | 0,333 0372 0,426
24,0 60,9 185 403 681 | 1128 | 2134 | 4795 7531 12995
0,112 | 0,151 | 0,185 | 0,212 | 0,241 | 034 | 0348 0390 0,446
26,0 63,6 193 421 711 | 1176 | 2226 | 5000 7851 13545
0,117 | 0,157 | 0,193 | 0,221 | 0,252 | 036 | 0363 0,406 0,465
28,0 66,2 201 438 739 | 1224 | 2314 | 5197 8160 14075
0,122 | 0,164 031 | 0,230 032 | 0308 | 0,377 0,422 0,483
30,0 68,8 208 454 767 | 1269 | 2399 | 5387 8457 14586
0,126 | 0,170 | 0,209 | 0,239 | 0,272 | 0,319 | 0391 0,438 0401
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32,0 71,3 216 470 794 | 1313 | 2482 | 5571 8744 15080
0,131 0,176 | 0,216 | 0,247 | 0,281 | 0,330 | 0,405 0,452 0,518

34,0 73,7 223 486 819 | 1355 | 2562 | 5749 9023 15559
0,135 0,182 | 0,223 [ 0,255 | 0,290 | 0,341 | 0,417 0,467 0,534

36,0 76,0 230 500 844 | 1396 | 2639 | 5922 9294 16024
0,140 ( 0,187 | 0,230 [ 0,263 | 039 | 0351 | 0,430 0,481 0450

38,0 78,3 236 515 869 | 1437 | 2715 | 6090 9557 16476
0,144 | 0,193 | 0,236 | 0,271 | 0308 | 0361 | 0,442 0,495 0,566

40,0 80,5 243 529 893 | 1476 | 2788 | 6254 9814 16917
0,148 | 0,198 | 0,243 | 0,278 | 0,316 | 0,371 | 0,454 0,508 0481

45,0 85,5 258 562 948 | 1567 | 2960 | 6639 10417 17956
0,157 | 0,211 | 0,258 | 035 | 0336 | 0,394 | 0,482 0,539 0,616

50,0 90,6 273 594 [ 1002 | 1656 | 3127 | 7011 11000 18956
0,166 | 0,223 | 0,273 | 0,312 | 0,355 | 0,416 | 0,509 0,569 0,651

55,0 95,4 287 625 | 1053 | 1740 | 3286 | 7365 11553 19907
0,175 0,234 | 0,287 (0,328 | 0,373 | 0,437 | 0,535 0,598 0,683

60,0 99,9 300 654 | 1102 | 1821 | 3438 | 7703 12082 20816
0,184 | 0,246 | 0,300 | 0,343 | 0,390 | 0,458 | 0,559 0,625 0,714

65,0 104 314 682 | 1149 | 1899 | 3583 | 8028 12590 21687
0,192 | 0,256 | 0,313 | 0,358 | 0,407 | 0,477 | 0,583 0,651 0,744

70,0 108 326 709 | 1195 | 1973 | 3723 | 8340 | 13078,2 | 22526
0,199 | 0,266 | 0,326 | 0,372 | 0,423 | 0,496 | 0,606 0,677 0,773

75,0 112 338 735 | 1239 | 2045 | 3859 | 8641 13549 23335
0,207 | 0,276 | 0,338 | 0,386 | 0,438 | 0,514 | 0628 0,701 0,801

80,0 116 350 760 | 1281 | 2115 | 3989 | 8933 14005 24118
0,214 | 0,286 | 0,349 | 0,399 | 0,453 | 0,531 | 0,649 0,725 0,828

85,0 120 361 785 | 1322 | 2182 | 4116 | 9215 14446 24876
0,221 | 0,295 | 0,361 | 0,412 | 0,467 | 0,548 | 0,669 0,748 0,854

90 124 373 809 | 1362 | 2248 | 4239 | 9490 14875 25613
0,228 | 0304 | 0,371 | 0,424 | 0,481 | 0364 | 0,689 0,770 0,879

95 127 383 832 | 1401 | 2312 | 4359 | 9756 15292 26329
0,235| 0,313 | 0,382 | 0,436 | 0,495 | 0,580 | 0,708 0,791 0,904

100 131 394 855 | 4439 | 2374 | 4476 | 10015 | 15698 27026
0,241 | 0,321 | 0392 | 0,448 | 0308 | 0396 | 0,727 0,813 0,928

110 137 413 897 | 1510 | 2492 | 4697 | 10511 | 16473 28359
0,253 | 0338 | 0,412 | 0,470 | 0,534 | 0,625 | 0,763 0,852 0,973

120 144 433 939 | 1580 | 2606 | 4912 | 10989 17222 29645
0,265 | 0,353 | 0,431 | 0,492 | 0,558 | 0,654 | 0,798 0,891 1,018

130 150 451 979 | 1647 | 2716 | 5118 | 11449 | 17940 30878
0,287 | 0,368 | 0,449 | 0,513 | 0,582 | 0,681 | 0,832 0,928 1,060

140 156 469 1017 | 1711 | 2822 | 5317 | 11890 | 18631 32065
0,38 | 0,383 | 0,467 | 0,533 | 0,604 | 0,708 | 0,863 0,964 1,101

150 162 486 1054 | 1773 | 2924 | 5508 | 12317 | 19298 33209
0,298 | 0397 | 0,484 | 0,552 | 0,626 | 0,733 | 0,894 0,999 1,140

160 168 503 1090 | 1833 | 3022 | 5693 | 12729 | 19942 24317
0,309 | 0,411 | 0,500 |0,571 | 0,647 | 0,758 | 0,924 1,032 1,178
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