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BBenenue

[{enbio BHIMOIHEHHS KypCOBOTO MPOEKTa, KOHTPOJIBHBIX pA0OT U MPAKTUIECKUX
3aHATHN 10 AucuuIuinHe «TemnorazocHa0keHne U BEHTUIISILUSA» SIBISIETCSI YCBOCHHE
TEOPETHYECKOr0 MaTrepuasa U NpHOOpPETEHNE HABBIKOB pacy€Ta U KOHCTPYHPOBAHUS
CUCTEM OTOIUICHUS U BEHTW LMY JUJIS KUJIOTO 31aHUS.

KypcoBoii mpoeKT COCTOUT U3 pacuETHOM U rpaduuecKoil yacTeil.

PacuérHo-nIosIcCHUTENbHAS 3amKucKa OQOpPMIISIETCSI B COOTBETCTBUU CO CTaHAAp-
tom npennpustust CTIT YI'TY 1-96 "O6mue TpeGoBanus u npaBuia ohopmiieHus
JUIIOMHBIX ¥ KyPCOBBIX IIPOEKTOB" U CONEPKUT CIEAYIOIINE PA3AEIIbL:

1. UcxoaHbIe TaHHBIE.

. TermmoTeXHu4eCKun pacy€r OrpaxkJarolnX KOHCTPYKIHH.
. OnpenienieHre TENIOBOM MOIITHOCTH CUCTEMBI OTOIIJIEHUS.
. KoHCTpyHpoBaHue cucTeMBbI OTOILICHHUS.
. 'mapaBnmyeckuil pac4€T CUCTEMBI OTOTUICHUS.
. Pacuét moBepXHOCTH U YKClIa OTONUTENIBHBIX TPUOOPOB.
. [Ton®op 00opya0BaHUs TEIJIOBOTO MMYHKTA.
. [IpoexTupoBaHue U pacy€T BEHTUIISALINH.
['padpuueckas yacTp BbINoOJIHAETCS Ha Jucte popmaTta Al U COAEPKUT TUIaHBI
4YepaaKa, MoJBajia, BTOPOro dTaKa, aKCOHOMETPUUYECKUE CXEMBI IVIABHOIO LIUPKYJIA-
LIOHHOTO KOJIbLA CUCTEMBI OTOIUIEHUS M CUCTEM BEHTWJISALIMM, BBIIOJHEHHBIE B
macmrade 1:100.

0O ~NOoO Ol WP

1. Ucxoaubie JaHHBbIE

Hcxoanble maHHBIE Ji BBIMOJHEHUS KYpPCOBOUM paboOThI (MpOEKTa) omnpesens-
IOTCS IO HOMEPY 3aJaHus, NPEAJI0KEHHOMY IIpernojaaBareiemM. MecTOHax0XIeHue
31aHUS, KIMMAaTHYECKUE XapaKTEPUCTUKUM MECTHOCTH MPUHUMAIOTCS MO MpWiL. 1.
Homep nnanHa 37aHMS M KOHCTPYKLUS PACCUUTHIBAEMOIO HAPYKHOIO OTPAXKICHUS,
MECTO BBOJIa TEIUIOCETH B 3JaHHUE, CXEMa PA3BOJAKHU MOJAIONIUX MAarucTpajei, THUIL
OTOINUTENBHBIX MPUOOPOB M PacuE€THOE pacriojaraeéMoe JaBJIeHHE B CHUCTEME OTO-
TIJICHUS IPUBOASATCS B MPUIL. 2.

TerorexHuyeckre IoKa3aTead KOHCTPYKTUBHBIX 3JIEMEHTOB HApyKHOTO Or-
paXIeHUs CIeAyeT NIPUHUMATH IO TIPUJL. 4.

Temneparypa Bo3ayxa B NOMEMICHUSAX W KOJIWYECTBO MOAABAEMOIrO BO3AYyXa
MIPUBOJATCS B MPUJL. 3.

DCKU3bI HAPYKHBIX OTPAXKICHUN U MJIAHbI 3JaHUIN JJaHbl B IPUIL. 5 U 0.

Bce 3manus MMEIOT HEOTAIUIMBAEMBIN MMOABAJI CO CBETOBBIMU MPOEMAMHU B CTE-
Hax. YpOBEHb 3eMJIM HaX0IUTCs Ha oTMeTKe 1,0 M, a ypoBeHb noja nojsaina — 3,0 M.
HwxHsis pa3Bojka moAaroluX MarucTpajiedl ycTpanBaeTcs B 3JaHUsIX 0e3 uepjaka,
BEPXHSS pa3BOAKA — B 3JaHUAX ¢ uepaakoM. [logsan ucrone3yercs mis pa3MemeHus
000py0BaHUsI TEIJIOBOTO MYHKTA U MaruCTpajbHBIX TPYOOTPOBOJIOB CUCTEMBI OTO-
IeHus. BXox B moaBan yepes JIECTHUYHYHO KIIETKY. BbIcOTa HapyXHBIX CTEH IpHU
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ONPEAEICHUU TEIIOBOM MOIIHOCTH CHCTEMBI OToruieHus ans | staxa paBHa 3,3 M,
st 1w 1 staxeii — 3,0 M nipu Tommuue nepekpoiTuii 0,3 M. Pa3mepsl OKOH B CBETY
NPUHUMAIOTCS: TOPU3OHTANIBHBIN 1,4 M 1 1,8 M corylacHo MaciTaly MIaHOB 30aHUs
(mpwt. 5), BepTukaiabHbI — 1,7 M. Pasmepsl okHa B JIeCcTHUYHOM KjeTke 1,4x1,4 M.
HeszaBucuMo oT MeCTOHAXOXKJECHUS 37aHUSI HAPYKHBIE JIBEPU MPUHUMAIOTCS JABOM-
HbIE C TAMOYpPOM MEXKIy HUMH; pa3Mmepsl nBepei 1,2x2,2 M. BHyTpeHHue kanurtasib-
HbIC CTEHBI BBINOJHSIIOTCSA U3 Kupnuya ToamuHon 0,38 M, neperopoaku — TOJIIIH-
Hoit 0,1 M.

B kypcoBoli paboTe (mpoekTe) nmpeaycMaTpUBaeTCsl MPOEKTUPOBAHUE BOJSIHOU
CHCTEMBI OTOIUICHHS ¢ pacyéTHeIME Temmeparypamu 95 — 70 °C. Cucrema ororme-

HUS TIPUCOSTUHSACTCS Yepe3 AJIEBATOP K TEIJIOBOW CETH ¢ pacu€THBIMHU TEMIIepaTy-
0
pamu 150 — 70 "C.

2. TermnoTeXHNYECKHUA PACYET OrPAKIAIIMX KOHCTPYKIMH

TennorexHuyeckuii pacu€T CBOAUTCS K ONMPEACIICHUIO TONIIHUHBI YTEIUISIOErO
CJIOSl CTEHOBOM MaHeIN U BBIYUCICHNUIO KOA(()UIIMEHTOB TEIJIoONepeaaun HapyKHbIX
OTrpaXkJACHUMN 3[1aHUS: CTEHbI, YEPJAYHOTO MEPEKPBITUS (OecuepAayHOro MOKPHITUS
JUTSI 3]1aHUSI C TTIOCKOM KPOBJIEH), IEPEKPHITUS HAJl HEOTAIIIMBAEMbIM I10JIBAJIOM, OC-
TEKJICHHUsI U BXOJHOM JIBEpH B 37aHUE.

Corunacho [1] conporuBienue Termonepenade Ry orpaxaarommx KOHCTPYKIHA

cienyeT NpUHUMAaTh HAauOOJBIIUM U3 TPEOYEMOIo CONPOTHUBIICHHS TEIUIONEpeaayde

R’ 1Mo caHMTapHO-THTHEHNYECKUM YCIOBUSIM H R )" 10 ycrmoBusiM sHeprocoepeske-

HH:.

2.1. TpebyeMoe COIPOTUBIECHUE TEIIOEPEIAUE

CaHuTapHO-TUTHCHUYECKUE TPEOOBAHUS OIPEICISIOT TEMIIEpaTypy BHYTpEH-
HEW MOBEPXHOCTU OTPAXKICHUS, MPU KOTOPOU JIOJM, HAXOMSIINECS B TTOMEIICHUH,
HE UCTBITHIBAIOT HHTEHCUBHOTO PaJUallMOHHOTO OXJIAXKJICHHUS CO CTOPOHBI ATOM IO-
BEPXHOCTU U HA HEHl He HaOIroJaeTcsl KOHJAeHcalus Biaaru. MUHUMAIBHO JOMYCTH-
MO€ CONPOTHBJICHUE TEIJIONEepeaade, yA0OBIECTBOPSIONIEE STUM YCIOBUAM, Ha3bIBACT-
cs TpeOyeMbIM COMPOTUBIICHUEM.

ComporuBieHHe Teruionepenade R,° sBmsercs HauMeHbIINM, TPH KOTOPOM

o0OecrieynBaeTcsl TONycTUMasl M0 CAHUTApPHO-TUTMEHUYECKUM TPeOOBAHMSIM MHHU-
MaJIbHasA TEMIIEPATYypa BHYTPEHHEN MTOBEPXHOCTU OTPAXIACHUS MPU PACUETHOU 3UM-
HEW TeMIEpaType HAPYKHOTO BO3AyXa:

B
Rf)p _ n(t, —t;)

, 2.1)
At"a,

2
rae R{P —Tpebyemoe conporusienue Temionepeaaue, (M>-'C)/Br;



N — moMpaBOYHBIN KOA(P(GHUIIUEHT HA PACUETHYIO PA3HOCTh TEMIICPATYypP, 3aBUCHUT
OT TIOJIOXKCHHS HAPY>KHOUW MOBEPXHOCTH OTPAXKICHHS MO OTHOIICHUIO K HAPY)KHOMY
BO3IIyXYy, MPUHUMAETCS 110 Tad. 2.1;

t  — pacyéTHas TeMIepaTypa BHYTPEHHEro BO3ayxa, 'C, MPHHHMACTCS IO

puiL.3;

B

tg — pacu€THas TeMIiepaTypa Hapy>KHOr0 BO3/lyXa, paBHas TeMIeparype 1o mna-
pameTpy b, °C, MPUHUMAETCA 1O npui. 1;

At" — HOpPMHUpYEMBIH TeMIIEpaTypHBIN Iepenan MeXIy TeMIeparypoidl BHYT-
PEHHETO BO3IyXa H TEMIIEPATypOil BHYTPEHHEH TOBEPXHOCTH CTEHBI, 'C, IPHHIMA-
eTcs no tabmn. 2.1;

o, — KOX(pOUIMEHT TEIUIOBOCIPUITHS BHYTPEHHEH MOBEPXHOCTH OrpaxJie-

HUS, TpPUHUMAeMbI 1o [2] i1 TIagkuX BHYTPCHHHUX IOBEPXHOCTEH paBHBIM
20
8,7 Bt/(m"-"C).

Tabmuma 2.1.

3nauenus nopmupyemozo memnepamypnozo nepenada At"
U K03ppuyuenma N

Hapyoicnoe ocpasicoenue scunoeo 30anus At? n
Hapy:xnas crena 4 1
UepnadyHoe nepeKpbITUE 3 1
becuepnaunoe mokpeITHE (TIOCKAsT KPOBJIS) 3 0,9
[lepekpriTHe Haa HEOTAIUIMBA€MBIM IIOJBAJIOM CO CBETOBBIMH mipo- | 2 | 0,75
eMaMU B CTEHAX

TpebGyemoe conpoTuBIeHHe Terutonepenade R,° HapyX HOI CTEHBI U mepeKpbI-

TUH (YepaadyHoTro, OeCUepAAYHOr0 U HaJl ITOABAJIOM) onpeaeseTcs 1mo dopmyne(2.1).
CompoTHBIICHHE TEIIONEpeIade BXOIHON IBEpH B 3aHKE TPUHUMACTCS B pas-

mepe 60 % ot BemmunHbl R ()P 15151 creHOBO# maney.

2.2. CompoTHBIICHHE TeIutonepeade Mo YCIOBUSIM dHeprocbepexenus Ry

MpPUHUMAETCS 10 TabJI. 2.2 B 3aBUCUMOCTH OT BEJIMYUHBI TPATyCO-CYTOK OTOMUTEIh-
Horo nepuoaa ['COII:
rcomfn=@t -t )z (2.2)
B oIl oIl

., 0
rae t,, — CpeaHss TeMIIepaTypa Hapy:KHOTO BO3/yXa 3a OTONMTENbHBIN nepuol, C,

(o mpu. 1);
Z.,, — IPOIOJDKUTEILHOCTh OTOIMMTENBHOIO NEPUOA, CYT.



Tabnura 2.2
Conpomuenenue menionepeoaue no yCiosuam IHep2ocoepexcenus R?)H

Ha3Hafl€H”€ Torcauu Conpomugnenue mennonepedaue R, (m*°C) | Bm
s0anutl 2paoyco-cymox cmeH noxkpvimui | nepekpoimuti  He- | Oxon
omanaiueaembvix
noMeujeHuUll
Kunnere, 2 2,1 3,2 2,8 0,30
JIeycOHEIE, 4 2,8 4,2 3,7 0,45
JIETCKHE 6 3,6 5,2 4,6 0,60
8 4,2 6,2 5,5 0,70
10 49 7,2 6,4 0,75
12 5,6 8,2 7,3 0,80

IIpumeuanue. 3nauenust R" OKOH ABISIFOTCS PEKOMEHYEMbBIMH.

[Mocne onpenenenns RyP u R nx cpaBHUBAOT:
ecim RP > Ry, 10 3a pacueTHOE CONpPOTHUBIIEHUE TEIIIONEPEIaYe IPUHUMA-
0 0>
T —_ T .
0T ROp’ (RB_ROp)y

eciu Ry > RyP, 1o st pacueros npunnmaror Ry, (RE=Ry").

2.3. TerutoTeXHUYECKHI pacUYeT CBETOBBIX ITPOEMOB

JIJTs1 5KWJIBIX 3JJaHU{ U 3[IaHUM TPAXKIAHCKOTO HA3HAYCHUS TPUMEHSETC,
Kak MPAaBUJIO, OJJMHAPHOE, IBOMTHOE U TPOMHOE OCTEKJICHUE B JCPEBSHHBIX WJIU ILIa-
CTMAaCCOBBIX MEPEIUIETAX, CIIAPEHHOE WJIM pa3AeibHOE. TEeMmIOTEXHUYECKUN pacyeT
OQJIKOHHBIX JIBEpEil W 3aMOJIHEHUN CBETOBBIX MPOEMOB, a TaKXKe BBHIOOP HMX KOHCT-
PYKIHH OCYIIECTBISIETCS B 3aBUCUMOCTH OT paliOHA CTPOMUTEIHbCTBA M HA3HAUCHUSA
TIOMEIICHUH.

ConpoTUBICHHE TEILIONEPeaue Ul CBETOBBIX MPOEMOB R ompemernsror mo

Taby. 2.2 B 3aBucumMocTu oT Benuuunbl ['COIL.
3atem mo Tabi. 2.3 BRIOMPAIOT KOHCTPYKITUIO CBETOBOTO MPOEMa C MPUBEICH-

HBIM COTIPOTHBJIEHHEM Terionepenaye Ry mpu yciaosun, urto Ry > R . Jlist sxuinoit

YacTH 37aHUS CIIEyeT BHIOMPATh OCTEKJICHUE B JICPEBSHHBIX NEperuieTax, s He-
KUJION — CTEKJIOMAKETHI.



Tabmuma 2.3

Ilpuseodennoe conpomueienue 0KoH u 6anKoHHbIX Osepeit [2]

3amnosHEeHne CBETOBOTO MpoeMa (B ACPEBIHHBIX [IpuBenennoe co-
i [1BX nepernerax) MIPOTUBJICHUE TEIUIONEPE-
nade Ry, (M*-°C) / Bt
JIBOMHOE OCTEKJIEHUE B CIAPEHHBIX MEPEIuIeTax 0,4
JIBOWiHOE OCTEKJICHUE B pa3/ieIbHBIX MeperieTax 0,44
TpoliHoe ocTekIeHue B pa3aeIbHO-CIIAPEHHBIX 0,55
neperieTax
OnHOKaMepHBIN CTEKJIOMAKET:
13 OOBIYHOI'O CTEKJIA 0,38
13 CTEKJIA C TBEPJBIM CEJIEKTUBHBIM IOKPBITUEM 0,51
U3 CTEKJIa C MIATKHUM CEJIEKTUBHBIM IMOKPBITHEM 0,56
JIByXKaMepHBIN CTEKIIONAKET:
13 OOBIYHOTO CTeKIIa (C MEKCTEKOJbHBIM pac-
CTOSTHUEM 6 MM) 0,51
13 OOBIYHOTO CTeKIIa (C MEKCTEKOJbHBIM pac-
CTOSTHHEM 12 MM) 0,54
U3 CTEKJIA C TBEPJIbIM CEJIEKTUBHBIM MOKPBITHEM 0,58
13 CTEKJIA C MSITKUM CEJICKTUBHBIM TOKPBITHEM 0,68
OOGBIYHOE CTEKJIO M OJTHOKAMEPHBIH CTEKJIOTAKeT
B pa3JIeIbHBIX MEeperieTax:
13 OOBIYHOI'O CTEKJIA 0,56
M3 CTEKJIAa C TBEPBIM CEIICKTUBHBIM MOKPBITHEM 0,65
13 CTEKJIa C MITKHUM CEJIEKTUBHBIM IMOKPBITHEM 0,72
OOBIYHOE CTEKJIO U IBYXKaMEPHBIN CTEKJIOMAKET
B pa3/IC/bHBIX MEepeIIeTax:
U3 OOBIYHOTO CTEKJIA 0,68
JIBa 0THOKaMEPHBIX CTEKJIONAKETa B CIIAPEHHBIX 0,7
neperieTax
JIBa 0THOKaMEPHBIX CTEKJIOMAKETa B Pa3AeIbHbIX 0,74
neperieTax
[Tpumedanue: K MSATKHM CEIEeKTHBHBIM ITOKPBITUSIM OTHOCST IOKPBITHS C

koadpuimentom nznyuenus menee 0,15, k TBepabM — Oosnee 0,25.

JI71st IpUHSATOM KOHCTPYKLIMKM CBETOBOTO MpoeMa onpeaesnsercs Ko3PpuunueHt

TCILIOIICPpCAaYN.




2.4, OnpeneneHne TOJIIMMHBI YTEIISIONIEro CJI0s

PacuéTHoe compoTHBJIeHHE Teruionepeaade RP orpaxmaromieil KOHCTPYKIIMH
0

MPUHUMACTCS PAaBHBIM OONbLIEMY M3 HOMydeHHbIX 3HaueHud RyP u R\)". V3 ypas-
HeHus (2.3) HaXOUTCSI TEPMUUYECKOE COMPOTUBIICHHE CJI0sl yTeruuTenst R, , 1o Be-

1.yT?
JINYUHC KOTOpOFO MO>XKHO OHpeI[eJII/ITB TOJIIJ_[I/IHy YTGHJ'IH}OHIGFO CJI0s1 KOHCTPYKHI/II/IZ
p_ 1 1
R = o +R + Ry, + o (2.3)

o, 9o i Lo
rne R, = )L—1+>L—2+...+7L—1+ R,, — TepMHYECKOE CONPOTUBIECHUE MHOIOCIONHOMN
1 2 i

. 20
OoTpaxkaaromieil KOHCTPYKIMHU O0e3 yremsroniero cios, (M~ C)/BT;
d; — TONMmuHA I-TO CJos, M;

A ; — K03 (HUIHMEHT TETUTONPOBOJHOCTH MaTepHaia i-To Cliod, B1/(M-°C);

R,, — TepMHUYECKOE CONPOTUBICHUE 3aMKHYTOM BO3IYLIHOW IIPOCIOMKH IIpU
2
tommuae 0,03 ...0,05 M MoxHO mpHHSTS cornacHo [1] pasueM 0,16 (M*°C)/Br;
6i.yT 20
R,y = —"— — TepMHYECKOE CONPOTUBICHHUE yTEIUIsIomero cios, (M™ C)/Br;
iyr

o, — KOIPGUIMEHT TEIUIOOT/Iayu HaAPY>KHON MOBEPXHOCTH OTpa)Kaaroniei

H
. . 20
KOHCTPYKIIMH 3UMOM, TPUHUMACMBbIH JIJIS1 HAPYKHBIX cTeH paBHbIM 23 BT / (M*-"C).
BrruncineHHoe 3HaueHue Si.YT OKpyrJsieTcs 10 ompkaitmero kparaoro 0,005 m

pasMepa. [ KUPIUYHBIX CTEH OKPYTICHUE MPOU3BOIUTCS A0 OMMKANIIIETO U3 pa3-
Mepos: 0,25; 0,38; 0,51; 0,64; 0,77 m.

2.5. Onpenenenne K03QPHUITMEHTOB TEMIONEPEIaYr OrPaKIAFOIINX

KOHCTPYKIIUU

Koaddumuent Teruonepenaun K mayis Bcex orpakaaromnx KOHCTPYKIIMM BbI-
qucuseTcs no gpopmyiie

K- L., Bt (2.4)

I[TPUMEYAHMUE. Tlpu pacyére OCHOBHBIX TEILIONOTEPh YE€pPE3 HAPYKHBIC OT-
PaXACHUS IJIOIIAIN OCTEKIICHHS M BXOJHOMW JIBEPU B 3[JaHUE YUUTBIBAKOTCS JBaXKIbI:
B IUIOIAJSAX CTEH M OTAENbHO. 1l0o3TOMY mpu ompenesieHUuu MoTeph TEIUIOTHI YEPE3
BXOJHYIO JBEPb U 3AIIOJIHEHUS CBETOBBIX IPOEMOB CIIEAYET NOJIb30BATHCSA CKOPPEK-
TUPOBAHHBIMU KO3 (PUIIMEHTaMU TEIIONepelayuu:

Ko = K = Koy s
KOK = KOK - KCT,
K« - KO3ppHUuMeHTs! Teronepenayd BXOJHON ABEPH B 34aHUE, HA-

rae KM, K

PYKHOU CTEHBI U 3aII0JIHEHUS CBETOBBIX IIPOEMOB.

cT?



3. OnpenesieHue TENJIOBOM MOUIHOCTH CUCTEMbI OTOIJICHUA

3amaya pacuéra TEIUIOBOM MOIIHOCTH CHUCTEMBI OTOIUIEHHS COCTOUT B HAXOX-
JICHUM BCEX COCTABJSIOLIMX TEIJIOBOro OajaHca (TEIUIONOTEPh U TEIIONOCTYILIe-
HUI) U OmpeJeNieHny AeQUINTA TEIUIOTHI JI1 Ka)KI0To MOMEIICHUS U 3[aHHs B Iie-
JIOM.

[loTepn TEIUIOTHI B JKWIBIX 3JAHUAX CBS3aHBI C TEIUIOOTAAYEN Yepe3 Oorpax-
JAIOIIME KOHCTPYKIMHU, a TAKXKE C pacxoJOM TEIUIOTHl Ha HATPEBAaHHUE HAPYKHOIO
BO3/1yXa, KOTOPBIM IPOHUKAET B IOMEIECHHS Y€PE3 HEIUIOTHOCTU B OIPaXKACHUSAX.

[TpyunHaMu MHQUIBTPALUU SIBIAIOTCS TEIUIOBOE JaBJICHUE, BO3HMKAIOIIEE
BCJICICTBHE PAa3HOCTU IUIOTHOCTEM HAPYKHOTO XOJOJHOTO W BHYTPEHHETO TEIUIOTO
BO3/lyXa, 1 BETPOBOE JaBJICHUE, CO3/JAl0IIee Ha HABETPEHHOI CTOPOHE 31aHUs U30bI-
TOYHOE JABIICHUE, a HaJ IOJABETPEHHOU — paspshKeHue. Pacxox TeIwoTel Ha Harpe-
BaHUE HMHQMIbTpyoIIerocs Bozayxa Q, 3aBUCUT OT TEMIEpaTyp HAapyKHOTO H
BHYTPEHHETO BO31yXd, OT HAIPABJICHUS U CKOPOCTU BETPA, IIJITAHUPOBKU U BBICOTHI
3naHus. Kpome Toro, B ®HWIJIBIX 3/1aHUAX pabOTa €CTECTBEHHOW BBITSHDKHON BEHTHIIS-
A HE KOMIIEHCHUPYETCS CHEUHAIBHO OPraHUu30BAHHBIM NpUTOKOM. [loatomy Ha-
PYKHBIM BO31yX IOCTYIIa€T B IIOMEILIECHUS Yepe3 HEIJIOTHOCTH HENOAOIPETHIM, UYTO
TpeOyeT JOMOIHUTEIBHOIO pacxoa TEIIOTh Q.

B kauecTBe pacuétHOro npuHumaercs 6ombiuee 3HadeHue nu3 Q, u Q. Ho ma
MaJIOdTaXHBIX 3MaHMK BenmuuHa ., Kak npasuio, npeseimaer Q. Ilostomy B
KypcoBoil paboTre (IpoeKTe) onpeaesieTcsl pacXo TEIUIOThl Ha HarpeBaHUE HApYXK-
HOTO BO3JYyXa, IMOCTYNAIOLIEr0 B IIOMEIICHUE BCIEACTBUE €CTECTBEHHOM BBITSIKKH,
HE KOMIIEHCUPYEMOU ITOJOIPETHIM IIPUTOYHBIM BO3YXOM.

3.1. Ilepen Hayanom pacué€ra Bce MOMEMICHUs (32 UCKIIOUEHUEM BaHHBIX, Tya-
JIETOB W JIECTHUYHBIX KJeTOK) Hymepytorcs: 101, 102 ... — na nmepBom staxe; 201,
202 ... — na BTOpoM ataxe (puc. 3.1). Kaxxmomy nmomeniennio B 3aBUCUMOCTH OT €T0
HA3HAYCHUS MPUCBAMBAECTCS MHAEKC: xuiasg komHara — JKK; kyxus — K; kopunop —
KP; npuxoxas — [1P; nectanunas kierka — JIK.

3.2. U3 ypaBHeHUs TEIIOBOTO OajlaHca OMPENEsioTCS TEIUIONOTEPH KaKI0TO
MTOMETIICHUS:

Quow = Qorp €+ XNy + Qs = Qe (31)
rae Q,.,— OCHOBHBIC MOTEPH TCILIOTHI HAPYKHBIMH OrPaXKACHUAMH MOMCIICHHS,
BT;

2. N —k0>huuKeHT, yauThIBAIOIIHMI 100aBOYHbIE TEIIONOTEPH;
Q, — pacxox TEIUIOTHI Ha HAarpeBaHHE HAPYKHOT'O BO3/1yXa, MOCTYIAIOIIErO B

MMOMEIICHUE BCJICJICTBUE €CTECTBCHHOM BBITSKKU, BT;
Qg,r — OBITOBBIE TEIUIOBBIIENEHUS, BT.

3.2.1. OcHOBHBIE TEIUIONOTEPU MOMEIICHUS OMPENESIOTCS KaK CyMMa MOTephb
TEIJIOTHI Yepe3 KaxA0€ Hapy Hoe orpaxjaeHue (HapyxHas creHa — HC, ocrekienue
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oaunapHoe — OO, nBoiiHoe unu TpoitHoe — 1O wim TO, aBoiinbie asepu — J1J1, no-
tosok — I1T, mon — I1JI), BeIuucieHHBIX 110 hopMyIie

Qrp =K-A-(t, ~tD)n, (3.2)

rie K — xoodduupeHT Teronepenaun HapyxHoro orpaxienns, Bt / (M*°C)
(cMm. 1. 2.4);

A — ILIOMIA/[b HAPYKHOTO OTPAKICHHUS, M;

t, — pacuéTHas TemIepaTypa BHYTPEHHEro BO3AyXa I paccMaTpUBaeMOro
nomereHust B “C, IPHHIMAEMast [0 [PHIL 3.;

b " 0
t, — cpeaHss TemmepaTypa Haubojiee XOJIOAHON NATHIHEBKH, C, MpUHUMAae-
Mas 1o Tpui. 1;

N — ko3 punment, npuHUMaeMbIit o tabm. 2.1.

P I e oo s
f
- 1 IOLITT TILITT i TILITT .
5 “TE |
2| < g 202fl| a1
ik ) KK J—?—LU_J |
m | o :
"_:—I|' Z ||
| sl = |l § J_ |
E - ) 1|
HH EI: | E ]:[P — .I[R
'—|E 203
| g

= '

Puc. 3.1. Cxema oOMepa orpakIaroniux KOHCTPYKIUH (pa3Mephl B M):
a — 10 BBICOTE 3aHus;, O — B IJIaHE

[TPUMEYAHUE
1. JIuneiinpie pa3Mepsl HAPYKHOTO OrPAXKJICHHUSI NPUHUMAKOTCA C TOYHOCTBIO 110
0,1 M no muaHy 34aHUsl B COOTBETCTBUU C MacIITabOM U cXeMoil oOmepa, MoKa3aH-
HOM Ha puc. 3.1; IIOLIAAN OrPaXKACHHUH BBIUUCISIOTCS ¢ TOYHOCTHI0 10 0,1 M.
2. TenooOMeH MeXy BHYTPEHHHMMH MOMEIICHUSIMHU B MpeJieyax 3Taka HE YUYHUTHI-
BaETCH.
3. Anst ymeHblieHuss 00beMa BBIYMCIUTENbHON pabOThl pacXo TEIJIOThl Ha OTOILIE-
HUE BaHHOU U caHy3ia (TyajieTa) B KypcoBOi paboTe HE MpeaycMaTpUBaeTCs, U TeT-
JIOTIOTEPH ITUX MOMEUIEHUN HE YUYUTHIBAIOTCS.
4. TenmonoTepy JIECTHUYHOM KJIETKU 4Y€pe3 NMEPEKPBITUE HAaJ MOJABAJIIOM ONpEaeIIs-
I0TCS 110 BETMYMHE €€ MO/ B IJIaHE.
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3.2.2. Jlo6baBoUHBIE TIOTEPU TEIUIOTHl YUYUTHIBAIOT OPUEHTALIMIO HAPYKHBIX OT-
paXXIEHUI M0 CTOPOHAM CBETa M JIONOJIHUTEJbHBIN pacXo/ TEIJIOThl Ha HarpeBaHue
XOJIOOHOTO BO3/1yXa, BPBIBAIOUIETOCS B 3/IAHUE NMPU OTKPHIBAHHM BXOJHBIX JIBEPEH.
3nauenns kodpduuuenta N, XapaKTEPU3YIOILETO BEIUYMHY STHX MOTEPH, PUHH-

MaroTCs paBHbIMHU:

1. B 3aBucMMoOCTH OT OPHUCHTAIMX KOHCTPYKIHUHU 110 CTOPOHAM CBCTA:

Oepadicoenue opu- | C CB B OB IO 103 3 C3
EHMUPOBAHO HA
3nauenus N, 0,1 0,1 0,1 0,05 0 0 0,05 0,1

2. Jlns ABOMHBIX JIBepel ¢ TaMOypoM Mexay HUMU N 0= 0,27H, roe H — BrIcOTa

3IaHUA.

3.2.3. Pacxon temnorsl Q, B BT Ha HarpeBaHue Hapy»KHOTrO BO3AyXa, IOCTY-

MAIOLIETO B IIOMEIIECHUE BCJIEACTBUE €CTECTBEHHOU BBITSKKHU, OHPEAECISAIOT TOJIBKO
JUISL KUJIBIX KOMHAT 110 (hopMyIie

Q =(t,—td)A, (3.3)

o 2
rac A— mIomanp 11oJja >XmujIonu KOMHAThI, M .

3.2.4. BEITOBBIE TeIUIOBBLIECHHS Q- MpuHEMaoTCs B pasmepe 10 B Ha 1 M

Ka)XJ0r0 TOMEIIEHUsl, B KOTOPOM IpPEIyCMAaTPUBAETCS YCTAHOBKA OTOMUTEIBHOIO
npuodopa (KpoMme JIECTHUYHOM KIETKH).

3.3. TemnonoTepu KOPUAOPOB U MPUXOKUX Q. . BKIFOYAIOTCS B pacX0]l TETUIO-

KOp
Thl Ha OTOIUICHUE OJHON W3 Mpuiexamux (KejaaTeabHO YIJIOBOM) KHUJIBIX KOMHAT.
[ToaToMy pacué€THas TEIUIOBast MOIIHOCTh Qp, BT, cuctembl oTomieHuss 5TOM KOMHa-

ThI OIIPCACIIACTCA KaK
Qp = QHOM + QKOp'

Jnst octanbHbIX moMereHuid Q,=Q -

3.4. Berancnennsie 3HadeHust BenmuauH Qp, Qo Qpy Qg OKPYIISIOTCS 1O

omkaiero kpatoro 10 Bt 3nauenus.
3.5. Pacuér BeimonHseTcs B TabnuuHoM dopme (Tadm. 3.1) u 3akaHuYMBaeTCs OTI-

PCACICHUEM TEIJIOBOU MOIIHOCTH CHUCTCMBI OTOILUICHHA BCCTO 3JaHHA KaK CYMMBbI
3aTpar TCINIOThI HA OTOINICHHUC OTACIIbHBIX HOMGIHGHI/II;'I.
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Tabmua 3.1
Pacuém mennonomepo

i XapaKTEepUCTUKA OTPaKJAI0IINX
25 KOHCTPYKIHH
. < gl @
E E “f <] = E ~~ Py ':;
5| 2 E| E| §| 2 = AN
[} an) (&) < J = = ~ —+ —
z| ¢ 2| 2| 5| & = A m| = =] | & ®| =
2| £ 2| 8| g 2 “s| A o al | = Sl @] | m
ol s 5| © o, 2 . - " s S o 2 3 2
SlZ E|lo| o] & | & £ | olBlol Blolg| o
1 2 3| 4 5 6 7 8 9 10| 11| 12 | 13| 14| 15
101]2KK HC [B |3x3.,3 9,9(1,49|35x1 520 1,1{ 570
20°C [HC |10 |3,3x3,2|10,6|1,49(35x1 550 1,0{ 550
8 M HO [0 |1,4x1,7 | 2,4|1,45(35x1 120] 1,0f 120
IT |- 2,7x2,4 | 6,5]0,86(35x0,75 [ 150( 1,0] 150| 1390| 220 70| 1540

4. KoHCTpyHpOBaHHMe CHCTEMbI OTOIJICHUSI

B kypcoBoii pabote (IIpoekTe) nperycMaTpUBaETCsl BEpTUKAIbHAS ABYXTpYOHas
cuctema otoruieHusa. KoHCTpyupoBaHHUE CHUCTEMbI OTOIUICHHUS HAUMHAETCS C pa3Me-
IICHUS Ha TUTaHE 37]aHUSI OTOMUTENbHBIX MPUOOPOB U CTOSKOB.

4.1. OtonuTtenbHble TPUOOPHI YCTAHABIUBAIOTCS BO BCEX KUJIBIX KOMHATaX,
KYXHSX, JICCTHUYHBIX KJIETKaXx U pa3MeniaroTcs, KpoOMe JIECTHUYHBIX KJIETOK, O]
KaXJIbIM OKHOM. B yTJIOBBIX KOMHaTax mpuOOpPhl YCTAHABIUBAIOTCS Y 00EUX Hapy K-
HBIX CTEH, JaXXe €CJI OJIHA U3 HUX HE MMEET OKOH. B JIECTHMYHOI KJIETKE OTOIH-
TeJIBHBIN MPUOOP YCTaHABIMBAETCS Cpa3y Mociie BXOIHOro TamOypa. Bo Bcex mome-
HICHUSX, KPOME JICCTHUYHOM KJIETKU, HU3 PaJMaTOPOB pacrojaraeTcsi Haj MojoM Ha
BbIicOTE HEe MeHee 0,1 M, a koHBeKkTOpoB — He MeHee (0,15 M. B kopuaopax, mpuxoxux
U TyajieTaX OTOIUTEJIbHbIE MPUOOPHI HE YCTaHABIMBAIOTCA. VICKIIOUEHHE COCTaBIIsI-
I0T KOPUJAOPHI U MPUXOKHE, UMEIOIINE OJHY WK O0Jiee HApYKHBIX CTeH. BaHHbIE
OTaIUIMBAIOTCA TOJIOTCHIIECYIIUTEISIMA CUCTEM TOPSYETO BOJIOCHAOXKEHUS, MPOCK-
TUPOBAHUE KOTOPHIX B JAHHOU pabOTe HE pacCMaTPUBACTCS.

4.2. OTonuTeNbHBIC CTOSKH PACTONAralOTCA y HApYXHBIX CTE€H. B yrimoBbIx
KOMHATax CTOSIKM Pa3MEIal0TCs B yIiiaX, 00pa30BaHHBIX HAPYKHBIMU CTEHAMU IS
TOTO, YTOOBI TIPEAOXPAHUTH CTEHBI OT CHIPOCTU W TIpOMep3aHusi. B KyXHsIX, IpUMBbI-
KaIOIINX K JECTHUYHOW KJIETKE, CTOSIKM pacrojaraiTcsl B yriy, oOpa3oBaHHOM Ha-
PY’KHOW CTEHOW M CTEHOM JeCTHHUYHOU KiIeTKu. K cToskam, oOcIyKUBaIOIUM OTO-
MUTEJIbHBIC TPUOOPHI B KYXHSIX, HE PEKOMEHIYETCSl TOICOCIUHATh MPUOOPHI IPYTUX
MOMENICHUH. 3anpeniaeTcsi MOAKIIOYEHNE K OJTHOMY CTOSKY OTOMHUTEIBHBIX MPHOO-
POB, YCTAaHOBJICHHBIX B COCEIHUX KBapTHpaX. OTONMUTENbHBIN MPUOOP JECTHUUHOU
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KJIETKU TMPUCOCIUHSETCS K CHCTEME CAMOCTOSITEIbHOM MMOJBOJKON (MpU HUXKHEH
pa3BoKe MOJAIOLIMX MarucTpajiei) Wik CTOAKOM (IIpU BEpXHEM pa3BOJKE MOJaro-
X Maructpanei). [ 1aBHbINA CTOSK MPOKIIAAbIBAETCS B JIECTHUYHOM KIIETKE.

|
= .

| -1 L~
____.-"
__!_ - - \ Ilom Tambypom

Puc. 4.1. CxemblI (3CKHU3bI) TOACOSIMHEHHUS OTOMUTEIBHBIX
MPHUOOPOB K ABYXTPYOHBIM CTOSIKaAM

DCKU3BbI HEKOTOPBIX KOHCTPYKIIUK CTOSIKOB AaHbI Ha puc. 4.1. 3nech (a) u (6) —
CTOSIKU C IBYCTOPOHHUM IOJCOEIMHEHUEM TPUOOPOB B YIiIOBOM KOMHATE; (B) U (T) —
CTOSIKA C OJHOCTOPOHHUM TOJCOCIUHEHHEM MPUOOPOB, TPUUEM cXeMy (B) CIETyeT
MPUMEHSATH B YTJIOBBIX KOMHATaX C ABYMsS OKHAMHU B OJHOW Hapy>KHOHW cTeHe; (1) U
(€) — CTOSIKM C ABYCTOPOHHUM MPUCOSAUHEHUEM MTPUOOPOB; (K) U (3) — MOACOEIUHE-
HUE MPUOOPOB JIECTHUYHBIX KieTokK. Cxemsl (a), (0), (B), (), (k) — MPUMEHSIOTCS
IpU BEpPXHEW pa3Bojke, (1), (€), (3) - IpHu HIDKHEW pa3BOJKE MOJAIOIIMX MarucTpa-
neil. B cxemax (a) u (B) TEIJIOHOCUTENb JIBHXKETCS YEPE3 paauaTopbl CBEPXY — BHHU3.
Takoe ke IBIKEHHE TEIJIOHOCHUTEIIS Yepe3 paauaTophl MEPBOro 3Taxka B cxeme (1).
UYepe3 paauaTopbl BTOPOTO 3Taka dTOM CXEMbI U B CXeMe (3) TEIUIOHOCUTEIb JBU-
YKETCSI CHU3Y - BBEPX.

4.3. Tlomaromue MarucTpajid Ipu BepXHEW pa3BOJKE MPOKIAIBIBAIOTCS HA Yep-
nake. J[ns ynoOGcTBa MOHTa)ka U pEMOHTa PAacCTOSIHUE OT HApY>KHOM CTEHBI A0 OCHU
TpyOomnpoBoa mpuHUMaeTcsi paBHbiM 1 — 1,5 M. OOpaTHbie MarucTpaiu (He3aBUCH-
MO OT CXEMBbI Pa3BOJIKH) U MOJIal0IIHe TPYOOIPOBOILI B CUCTEMAX C HIXKHEN Pa3BO/I-
KOW MPOKJIAJBIBAIOTCA B MOJABAJIE BIOJIb HAPYKHBIX CTEH HA KPOHIITEHHAX Ha pac-
crosiHuu 0,2 M OT TIOTOJIKA.

[Tpu KOHCTPYUPOBAHUU CHCTEMBI OTOIJICHUSI PEKOMEHAYETCS JACIUTh € Ha JIBE
MPUMEPHO OJIMHAKOBBIE YaCTU (BETBU), PACIIOJIOKEHHBIE CHMMETPUYHO TIPU BEpXHEH
pa3BOJIKE OTHOCUTEIHHO TJIaBHOTO CTOSIKA, TPU HUKHEN — OTHOCUTEIHHO y3J1a BBOJIA.
[Toparomue mMarucTpaiu, MpOKJIaJblBaeMble Ha depJlake, JOJKHBI UMETh YKJIOH HE
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menee 0,002 B CTOpOHY TJIABHOTO CTOSIKA, @ TPYOOTIPOBOIBI, PACTIONOKEHHBIC B TIOI-
BaJIe, — B CTOPOHY y3J1a BBOJA. JIJIsl OTKIIFOYEHUS OTAEIbHBIX BETBEW CHUCTEMBI B Ha-
yaje ¥ KOHLE Ka)XJ0W BETBU YCTAaHABIMBAETCS BEHTWUJb. ONMOPOKHEHHUE BETBU INpU
TOM OCYIIECTBISIETCA 4Yepe3 TPOUHUKU C MPOOKOH, yCTaHABIMBaeMbIe B KOHIIE
HIDKHUX YaCTE BETBEU MEPE] OTKIIOYAIIUMU YCTPOUCTBAMM.

Bce MaructpaiibHble TpyOONpOBOABI B MOJIBAJIE M HA YepJaKe TEIIOU30JIUPY-
IOTCSL.

4.4. PerynupoBaHH€ TEIUIOOTIaYM YYTYHHBIX PAIHaTOPOB IBYXTPYOHBIX CUCTEM
OCYILIECTBIISIETCA KpaHaMU JBOMHON pEryJMPOBKH, KOTOpPHIE YCTAaHABIMBAKOT Ha
BEpXHEU MOABOJIKE K MPUOOpPY, U HA YepTekKaxX IJIAHOB YCIOBHO HE IMOKAa3bIBACTCS.
[Ipu nmoxacoenuuenun NpuOOPOB K CTOSKY B YIVIOBOM KOMHATE MOKHO OIpaHHMYU-
BaTbCSl YCTAHOBKOW KpaHa JBOMHOM PETYJIMPOBKH HA OAHOM M3 HUX. KpaH ABOMHOU
PEryJIupOBKHU Ha MOABOJAKE K paauaToOpPy B JIECTHUYHOMN KJIETKE HE YCTaHABJIMBACTCS.
PerynupoBanue temnootaaun KoHBeKTOpoB «Komdopt — 20» ocymiecTBusercs
BCTPOCHHBIMU BO3yIIHBIMU KJIAITAHAMH.

4.5. YnaneHue BO3yXa U3 CHUCTEMbI C BEpXHEH Pa3BOAKONW OCYIIECTBISETCS C
MOMOILIBIO BO31YXOCOOPHUKOB, KOTOPBIE YCTaHABIMBAIOTCS B KOHLE Ka)JA0W BETBU
nepes MOCIEeIHUM CTOSKOM. IIpn HukHEN pa3BojAKe MOJAOIIMX MAarucTpaiei Bo3-
IyX yAQISAETCs 4Yepe3 BO3IyXOBBITYCKHbBIE KPaHbl, KOTOPbIE YCTaHABIMBAIOTCS B TIy-
XMX BEPXHUX MPOOKax paguaTopoB BTOPOrO 3TaXKa WM HA CAMBIX BBICOKMX y4acTKax
TpyO, NOABOJAIIMX BOAY K KOHBEKTOPaM.

S. 'mapaBJIUUYeCcKUN PACY€T CHCTEMbl OTOILICHUA

Cucrema BOJSHOTO OTOIJICHUS MPEACTaBIsAET COOON pa3BETBICHHYIO U 3aKOJb-
LOBAaHHYIO CETh TPyOOmpoBo1oB. Llenb ruapaBinyeckoro pacuéra CUCTEMbI OTOILIE-
HUS COCTOUT B TOI00PE AUAMETPOB €€ OTICIbHBIX YIaCTKOB TAKMM 00pa3oM, 4TOOBI
0 HUM IPOXOAMWIIA PACUETHBIE PACXObl TEIUIOHOCUTENS. B 3TOM ciiydyae Kaabli
OTONUTENIbHBIN NMpubop OyneT mojy4yaTh W MepeaBaTh B BO3IyX MOMEILIEHUS pac-
YETHOE KOJINYECTBO TEIUIOThI, HEOOXOIUMOE ISl KOMIIEHCALIUH TETIONOTEPb.

[TpoBenenue pacuéra TpyOONpPOBOIOB BCEW CHCTEMBI OTOIUICHMS SIBISETCS
CJIOKHOM THApaBInyeckor 3amauveid. [loaTomy B KypcoBoil paboTe (NMpoekTe) Tui-
PABIMYECKHN pacyET CBOAUTCS K ONPEIEICHUIO THAMETPOB YYaCTKOB IVIABHOT'O LIUP-
KYJISIIUOHHOTO KOJIbLIA U YBA3KE MOTEPh JABJICHUS B OJMIKaIIeM K TEIJIOBOMY BBO-
Iy CTOSIKE.

B kadecTBe TJIaBHOrO NMPUHHUMAETCS LUPKYJISALHUOHHOE KOJBLO, MPOXOJdIlee
yepe3 HanmboJee yJaleHHBIM OT y3ja BBoJa CTosK. [Ipu BepxHeE#l pa3BoJKe B HETo
BKJIFOYAETCS] OTOMUTENbHBIA MTPUOOP MEPBOTO ATaXKa, MPU HUKHENH — BTOPOTO 3Taxa.
[Tpu nmoacoeMHEHUH K CTOSIKY B IIpEJeiax OAHOrO 3Ta)ka JBYX OTONUTEIbHBIX MPU-
OOpOB TJIABHOE LUPKYISIUOHHOE KOJIBLIO TPOXOAUT Yepe3 Haubosiee HarpyKEeHHbIN
npuOop, a IpU PaBEHCTBE TEIUIOBBIX HArpy30K — Yepe3 npudop, Ha TOPU30HTATIBLHON
MO/IBOJIKE K KOTOPOMY YCTAHOBJIEH KpaH JBOMHOM pETyJIUPOBKH.

15



5.1. Ilepen Hauanmom pacuéra B macimTade (1:100) BeryepunBaeTcsi akCOHOMET-
puyecKasi CXeMa IJIaBHOTO LUPKYJISIIIUOHHOTO KOJIbIIa CO BCEMHU CTOSIKAMU U OTOMH-
TeJIbHBIMU NprOOpamMu. Y3es BBOJa TEIIOBOM CeTH (TETIOBOM MYHKT) U300pakaeTcs
YCJIOBHO B BHUJIE NMPSIMOYTOJIbHUKA ¢ pa3zmepamu 2x1 M. Ha cxeme yka3biBaroTCs HO-
Mepa CTOSIKOB, YKJIOHBI MOJAIONIMX U OOpaTHBIX MarucTpaieil, 3armopHas U peryiu-
pyrolas apMarypa U BO3JyXOBBIMYCKHBIE YCTpOMCTBA. BHYTpHU MpsIMOYTrOJBHUKOB,
YCIIOBHO 0003HAYAIOLIUX PaJMATOPhI, MOKA3bIBA€TCS UX pacuETHas TEIyioBask MOII-
HOCTb. ¥ KOHBEKTOPOB TEIJIOBAsl Harpy3Ka MUIIETCS CBEPXY.

['maBHOE HUPKYJISIMOHHOE KOJBIIO pa30OMBAETCs Ha IMOCIENOBATEIHLHO COEIU-
HEHHbIC pacu€THbhIe ydacTKU. Kakaplii y4acTOK XapaKTepU3yeTcsi CBOMUM HEU3MEH-
HBIM PacxoJ/IOM TEIUIOHOCUTENS U AUaMeTpoMm TpyOompoBoja. ['paHuniamu yyacTtka
SIBJISIFOTCSL TOYKU, B KOTOPBIX MPOUCXOJUT MU3MEHEHHUE PacXxo/ia TEIIOHOCUTENS WU
TuaMeTpa TpyOonpoBoga. YUacTKH HyMEpPYIOTCS MOCJIEI0BATEeNIbHO MO0 XOAY TeIlio-
HocuTeNs. B cucteMax ¢ BepxHel pa3BOJAKOM 3a MEPBBIM y4aCTOK MPUHUMAETCS 00-
paTHas MOJBOJKA OTOMUTEIHLHOTO MpUOOpa MmepBoro 3Taxka. B cucremax ¢ HIDKHEH
Pa3BOJKON: MPU KOHBEKTOpax — TPyObl KOHBEKTOpa, IPHU paauaTopax — oOpaTHas
MOJ/IBOJIKAa NMprubopa BTOPOro sTaxa. Bmecte ¢ HOMEpOM ydyacTka Ha CXeME yKa3bIBa-
eTcsl ero TersioBas Harpyska (Bt) u gnmuna (M). TerioBsie Harpy3ku y4acTKOB TO-
naroiei 1 o0paTHOM MarucTpayiei, UMEIOINUX OJIMHAKOBBIE PACXO/Ibl TEIJIOHOCUTE-
JIs1, YCIIOBHO CUMUTAIOTCSI PABHBIMU.

5.2. T'mapaBnudeckuii pacy€T CUCTEMbI OTOTICHHUS BBITIONHACTCS B TaOIWIHON
dbopme (ripui. 12). 3anmonHsIOTCS MepBbIie YeThipe rpadbl Ta0aubl. Pacxos TemmoHo-
cutens (rpada 3) onpenensercs o hopmyie

B UL — (5.1)
C(tr - tO)

rae Q — TemoBas Harpyska Ha yJactke, BT;

C — ynenpHas TEIUIOEMKOCTD BOJIBI, KJ[X / (Kr-OC), C=4,187;

t, =95°C; t,=70°C;

3,6 — koapdunment nepepoga Bt B k/[x / 4.

Juametp tpybOorpoBoaa (rpada 5) Ha yyacTKe OmpeaeNseTcs mo mpuwi. 7 B 3a-
BUCHMOCTH OT BeMWYUHBI G 1 OPUEHTUPOBOYHOTO 3HAYCHHS yACIbHBIX MOTEPh Ha
TpeHue R,

op M’

AP
R,, =—>(- IIa 2
Zl( ), (5.2)

rae AP, — pacu€THoe pacrionaraemMoe [JaBieHHE B cucTeMe otomieHus, ITa, npunu-

MaeMoe IO Mpuil. 2;

> 1 — cymmapHas JuyiMHa BCEX MOCIEIOBATEIbHO COCAMHEHHBIX YYacTKOB IHP-
KYJSILIUOHHOTO KOJIbLA, M;

0L — JI0JIsI TUAPABIMYECKUX I0TEPb, IPUXOMAIIMXCSA HA MECTHBIE CONPOTHUBIIE-
uus, o = 0,35.
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Ilo n3BectHoil BenmuuuHe G U NPUHATOMY IuaMmerpy tpyodomposoia d, us3
IpUIL 7 HAXOMSTCS 3HA4eHWs Ry M CKOPOCTb [IBIKEHHs BoAbl V. Ilpu moxbope
JUaMeTPOB  TPYOOIPOBOLOB BO3MOXKHBI OOJIBLINE PACXOXKACHHS MeXAY R, 1 Ry,

0COOEHHO Ha y4acTKax ¢ MaJbIMH pacXoJaMu. 3aHWKEHHbIE IOTEPU HA ITUX y4acT-
Kax JOJDKHBI KOMIIEHCHPOBATbCSI HEKOTOPBIM 3aBBIILIEHUEM MOTEPh HA JPYIUX yda-
ctkax. [Torepu Ha Tpenue R | 3anmceiBarorcs B rpady 8.

Jliig onpenieseHyst HOTEph 1aBJICHUSI B MECTHBIX CONPOTUBIICHUAX Z ISl KaXKa0-
IO Y4acTKa COCTaBJIIETCS MEPEUYEHb MECTHBIX CONPOTHUBICHUN M B 3aBUCUMOCTH OT
BeINYUHBI d, MO NPUI. 8 HAXOMSITCS 3HAYCHMUS . Cymma k03¢ (HUITUEHTOB MECTHBIX

compoTHBICHU 3anuchiBaeTcsa B rpade 9. Ilpu Boruncnenun Z (rpada 10) yno6HO
MoJIb30BaThCs Npwil. 9. Bennunna oOmux noreps AaBieHus Ha yyactke (RI+ Z)3a-
HocuTcs B rpady 11.

[TPUMEYAHMUE. Ilpu onpeneieHNN NOTEPh aBICHUS HA TPEHUE B CUCTEMAX C
koHBekTopamu «KomdopTt — 20» miauHy TpyO B KOHBEKTOpE CIEAyeT MPHHSITH PaB-
HOH 2 M.

5.3. Cymmapnbie TOTEpH JABIEHUS HA BCEX Y4YaCTKax IJIaBHOTO IUPKYJISAIIMOH-
Horo koJsiblia Y. (R1+7Z) cpaBHUBaIOTCS C BEIMYMHON PacUETHOIO pacroiaraeéMoro

JaBJICHHUSA B CUCTCMC OTOIIJICHMA APp. Ecan PACXOKICHUC MCKAY HUMHU HC IIPCBbI-

maet 10 %, To pacd€T cuuTaeTcs 3aKOHYECHHBIM.
Ecnau Benuuuna Y (RI+ Z)mnpesbiinaer APp oosiee uem Ha 10 %, TO Ha OJTHOM

VTN HECKOJIPKUX YYACTKOB CIIEAYET YBEIUYHUTh TUAMETPHI TPYO.
Ilpu ¥ (Rl1+Z)< AP, nunamerpsl Tpyd HEOOXOAUMO YMCHBIINTS.

5.4. Pacuér Onmxaliiero K TemjIoBOMY BBOAY CTOSKA MPOU3BOJIUTCS aHAIOTHY-
HO pacyéTy IIaBHOTO UUPKYJSITUOHHOTO KOJIBLIA.

[Ipy 3TOM nHMaMeTphbl CTOSIKA W MOABOAOK K MPUOOpaM MPUHUMAIOTCS MUHU-
MaJbHBIMHU U paBHBIMH 15 mMm. Tlocne onpenenenust conporuBinenuit (Rl1+7Z) kax-
JIOTO y4yacTKa HaxXxoJsATCAd CyMMapHbI€ MOTEpU JABJIEHUS B PACCUUTHIBAEMOM CTOSIKE
> (Rl1+ Z) ., v Bbuncisiercs BeIMYMHA N30BITOYHOTO JaBJICHHUS:

AP,s = AP, — S (Rl +Z) o5 ~ S(RI+ Z), Tla, (5.3)

rae Y(RI+Z) 5, — CyMMapHbIC IOTEPH NaBIEHUS B MOJAOIIEH U OOpPaTHON Maru-

00111

CTPpAISX TJIABHOTO IUPKYJISLMOHHOTO KOJbIA OT y3Ja BBOJA JI0 PACCUMTHIBAEMOIO
cTosika, Ila.

Jlst oGecrieueHrs MPOXOKACHUS IO CTOSKY PacUETHOTO KOJIMYECTBA TETUIOHO-
curenss G, HEOOXOAMMO MOTacUTh TO U30BITOYHOE AABJIEHUE C MOMOILIBIO JPOC-

cenpHOM Auadparmsl (MaiObl), TUAMETP OTBEPCTUS KOTOPOH omnpenensercs mo ¢op-
MyJie

G
d, =354 (5.4)

I s
4‘\/ API/I36
[TPUMEYAHMUE. 3anpewaemcs ycTaHOBKa APOCCEIBHBIX A0 C TUaMETpOM
OTBEPCTHUSI MEHEE 5 MM.
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6. PacuéT moBepXHOCTH M YHMCJIA OTONMUTEIbLHBIX IPUOOPOB

3agava TEMJIOBOrO pacu€ra OTONMUTEIBLHOrO0 MPUOOpa COCTOUT B ONMPEACICHUU
TaKOW BEJIMYMHBI €ro MOBEPXHOCTH, IPU KOTOPOM obecreyuBaeTcs nepeaadya pac-
YETHOTO KOJIMYECTBA TEIIOTHI OT TEINIOHOCHTENS BHYTPECHHEMY BO3AYyXy ITOMEIle-
HUSL.

B xypcoBoii pabote (mpoekTe) pacuéT BBIMOIHACTCS I TPHOOPOB, IPUCOCTH-
HEHHBIX K HauboJiee y1aJleHHOMY OT y3J1a BBOJIa CTOSIKY TJIABHOTO LIUPKYJISIIMOHHOTO
Kosbla (cM. 1.5). [Ipu BepxHel pa3BoAKE ONMPEAEIIIETCS YUCIO U TOBEPXHOCTh MPU-
OOpOB, YCTAaHOBJICHHBIX Ha MIEPBOM ATaXKe, MPU HUKHENU — HA BTOPOM ITaXKe.

6.1. XapakTepucTHKa OTONUTENILHBIX NTPUOOPOB

B kypcoBoii paboTte (mpoekTe) MPUHATHI ABa THUIMA OTOMUTENIHHBIX MPHUOOPOB:
yyryHHbIA ceKuuoHHbIN paguatop MC 90 — 108 u xouBektop «Kompopt — 20»
(mpu. 10).

Kaxmas cexnus paauatopa MC 90 — 108 cocTouT U3 ABYX IOJIBIX BEPTUKATh-
HBIX KOJIOHOK JJITUNITHYECKOTO cedeHus. [IoBepXHOCTh HarpeBa OJHOW CEKIIUH pa-
muatopa MC 90 — 108 paua 0,187 M°.

Konsekrop «Komdopt — 20» cOCTOUT M3 ABYX PACIOIOKECHHBIX B TOPHU30H-
TaJbHOM IMJIOCKOCTH BOJIOTa30IPOBOIHBIX TPYO nuamerpom 20 MM ¢ opeOpeHueM u3
TOHKHUX CTaJbHBIX TUTACTHH. [IIaCTHHBI 3aKITIOYEHBI B KOKYX M3 CTAJIBHOTO JIHCTA.
KonBekTop cHaOXEH BO3AYIIHBIM KJIAMIAHOM JIJISl PETYIMPOBAHUS TEIJIOOTIA4H, T10-
ATOMY peTyJUpYIOIIasl apMaTypa Ha IMOJABOAKAX K dTOMY OTOMUTEILHOMY MPHUOOPY
HE YCTaHABIIMBAETCS. XapaKTEPUCTUKH BCEX THUIOPA3MEPOB KOHBEKTOpPOB «Kowm-
dopt — 20» npuBeaeHsI B Ta0M. 6.1.

Tabmuma 6.1
Tunopaszmepot koneekmopoes «Komgpopm — 20)

= I

M M

< = < 5

o = 9 (aF ~ ©

S = | 22 g =] 28

= o Q| FF = o Q| F E
Q. a © = =N = Q. a © = = N =
= H & S| 8 9 = = H & <| & @ =
g SE8| 28| g S s 28 £2| ¢
& sgel 22| £ £, s 28 2 E| E
S Ses|2se| & S s sl 25| &5

= 5 2 =| T @8 = 5 = =] & &
KH20-0,372 0,71 372 | 300 (KH20-1,315 2,84 1315 | 900
KH20-0,515 0,905 515 | 400 (|KH20-1,475 3,195 1475 | 1000
KH20-0,655 1,42 655 | 500 [KH20-1,640 3,55 1640 | 1100
KH20-0,820 1,775 820 | 600 [KH20-1,805 3,95 1805 | 1200
KH20-0,985 2,13 985 | 700 [KH20-1,970 4,26 1970 | 1300

KH20-1,150 2,485 1150 | 800
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6.2. Pacuy€t moBepXHOCTH Harpena
2
OO61wast mIoma/ b MOBEPXHOCTH HArpeBa OTONMUTENbHBIX mpubopos F,, M°, Ha-

XOIUTCA 10 (hopMmyJie

F =~ (6.1)

rae  Qp, — TeIIOBas Harpys3ka Ha JaHHBIH npu6op, BT;
2
Qpp — MOBEPXHOCTHAS TIOTHOCTH TEIIOBOTO MIOTOKA npubopa, Br/m”.

TpeOyemas Ternoornaya npubopa B paccMaTpuBacMoe MOMEIIEHUE ONpeaes-

eTcst o popMmyie
an = Qr[ _BTp : QTpa (62)

rae Q. — TemonoTepu nomelieHus, BT;

Q,, — CyMMapHas TEIIOOTa4a IPOJIOXKCHHBIX B IIPE/ie/ax MOMCIICHHUs Harpe-
THIX TPYO CTOSIKA U MTOABOIOK, BT;

Brp — MOMPaBOYHBIH KOIQ(HUIUMCHT, YUUTHIBAIOMIMIL JOMIO TEIUIOOTAAYH TeIl-
JIONPOBOJIOB (TIPH OTKPHITOH MpOKIaike Tpyo f3,,= 0,9).

Cymmaphyto Temnooraady Tpyd Q. , BT, onpenersior no dpopmyie

QTP =q, -l +q; -1, (6.3)

rac lB ) 1. — JJIMHA BCPTUKAJIBHBIX U IT'OPHU30HTAJIBHBIX TCINNIOIIPOBOJOB B IIPCACIAX

T
OMENICHUS, M;

qg, q, — TEJI00TAa4a | M BEPTUKAIBHO U TOPU3OHTAIBHO MPOJIOKEHHBIX TPYO,
Br /M (cMm. Tabm. 6.2.), npuHUMAETCS, HCXO/Is U3 AMAMETPa U TOJOXKEHHS TPYO, a
TaK)K€ Pa3HOCTH TEMIIEpaTypbl TEIJIOHOCUTENS MPU BXOJE €ro B pacCMaTpUBAEMOE

NOMEIICHHE t,, U TeMIepaTypbl BO3JyXa B IIOMCIICHHH t .

2
[110THOCTH TEMIOBOTO MOTOKA MPUOOpa Qpp» BT / M, cocTaBUT

Atcp 1+n G p

np
= . -C, 6.4
Qup = Qrom 70 360 ( )

2
II€ (o — HOMHHAJIBHAS IUIOTHOCTh TEIUIOBOTO NMOTOKA, BT / M” (171 4yryHHOTO

cexnuronHoro paauaropa turna MC 90 — 108 q = 802; mist kouBekTopa — ( = 357);
At cp — tep — 1y — PA3HHIIA MEXKIY CpEIHEN TeMIepaTypor BOABI tep B pubo-

. 0
pe u TeMIeparypoil Bo3ayxa B nomemeHuu t,, C;
Gp — pacxon BOABI Yepe3 mpuoOOp, Kr/4; N, P, C — SKCICPHUMCHTAIBHBIC YH-

CJIOBBIC TIOKA3aTeNIM, BBIPAKAIOUIUE BJIMSHHE KOHCTPYKTHUBHBIX W THIPABIMYCCKHUX
ocobeHHoCTel prdopa Ha ero KodhuIMeHT Teronepeaadu (cMm. Tadi. 6.3.).
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Tennoomoaua omkpwvlmo nPoOI0HCEHHBIX MPYOONPo6000s

Tabmura 6.2

tp~tyr | dy, TemnooTnava 1 M TpyOsI, BT / M, ipu tep —ts °C, yepes 1°C
°C | mm | O 1 2 3 4 5 6 7 8 9
15 |28 30 30 31 32 34 34 35 36 37
38 39 41 42 43 44 44 46 47 49
40 20 |36 37 38 39 41 42 43 44 45 46
46 47 50 52 53 55 57 58 59 60
25 |44 46 47 49 ol 52 53 55 56 58
S7 59 63 65 66 68 71 72 74 75
15 |38 38 39 41 41 43 44 44 45 46
50 o1 52 53 56 57 58 59 60 61
50 20 |47 49 50 51 52 53 54 56 S7 58
60 61 64 65 66 68 70 71 73 74
25 |59 60 62 64 65 67 68 70 72 73
73 74 76 79 80 82 85 86 88 91
15 |47 49 50 51 52 53 55 55 56 57
63 65 66 67 69 70 71 73 74 75
60 20 |59 61 63 64 65 66 67 68 70 72
77 79 80 81 83 85 86 88 89 92
25 |74 76 78 79 81 83 85 86 88 89
92 94 96 98| 100| 102| 104| 106| 108 | 110
15 |59 60 61 63 64 65 66 67 68 70
77 79 80 81 82 84 86 87 89 91
70 20 |74 75 77 78 80 81 83 84 86 87
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
15 |71 72 73 74 75 77 78 79 81 81
92 93 94 96 98| 100| 101 | 101| 102| 105
80 20 |88 89 92 93 94 96 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

[TPUMEYAHUE. Jlna BepTUKANBHBIX TPYO — BEPXHAS CTPOKA, ISl TOPU3OH-
TAJIbHBIX — HUKHSIS.
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Tabmuma 6.3
3nauenus nokazameieii N, p, ¢ 0711 OnpedeeHUs Meni06020 NOMOKA
OMONUMENbHBIX RPUOOPOE

Tum oronuTens- Hamnpasnenue Pacxon Termno- n P C
HOTO TIpubdOpa JBIDKCHUS TCI- | HOCHUTEIIS, KI/4
JIOHOCHUTEJIS
18-50 0,02 1,039
CBepxy - BHH3 54-536 0,3 0 1,0
Panuatop 536-900 0,01 0,996
MC 90 — 108 CHuzy - BBepX 18-61 0,25 0,12 1,113
65-900 0,04 0,97
KonBekTop — 36-86 0,35 0,18 1
«Kombopt — 20» 90-900 0,07
Cpennsis TeMIiepaTypa BOJbI B OTOIUTEIBHOM IMPUOOpPE paBHA
t.+t
tep = — > 0. (6.5)

rae t. —TeMIeparypa TEIUIOHOCUTEN Ha BXOJE B IPUOOp, MpUHUMAaeMast
— OE O~.
t.=957°C;
t, — TeMIepaTypa BOJIbl Ha BBIXOJI€ U3 Ipubopa, npuHuMaemas t,= 70 °C.
6.3. OnpeneneHue KOAMYECTBA CEKIMU PaauaTOPOB W THIIOPa3MEPOB KOHBEK-

TOPOB
Yucno cexuuii paguatopoB N, yCTaHAaBIMBAEMbIX B OJJHOM IOMEILECHHUH, BbI-

qUCseTCs 1o popmyie

F
N,=——"—, mr, (6.6)
0.966-a,

rae a, — IUIOIAAb TEIUIOOTAAOUIEH MOBEPXHOCTU OJHOW CEKLUH, paBHas JUld pa-
muatopos MC 90 — 108 a,= 0,187 m°.

ITonydennoe 3Hadenme N OKpyriserca n0 Omkaimero Oonsmero. Ilpm
N,,< 2 K ycTaHOBKE NpUHUMaeTcs 2 ceKUMH. Ecau B MoMeleHnn nperycMarpuBa-
eTcs YCTaHOBKa JIByX OTOMUTENIbHBIX MPUOOPOB C OOIIMM YHUCIOM cekiuil N, ., To
npu 4yéTHOM N, CEeKLMHU paclpeiesstoTcsl IOPOBHY, MPU HEUETHOM — B OJHOM U3

pUOOPOB CONEPIKUTCA HA CEKIUIO OOJIbIIIE.
Bri6op mapku konBekTopa «Komdopt — 20» mpou3BOAUTCS € MOMOIIBIO
TabL. 6.1. B 3aBUCHMOCTH OT BEIMYUHBI pacy€THOM noBepxHocTH F . IIpu sTOoM 10-

IIyCKaeTcsl yCTAHOBKA KOHBEKTOPOB Ha CLIETIKE B KOJIMYECTBE HE Oonee aByX. s yr-
JIOBBIX TOMEIIEHUI pacyéTHas IUIOLAJb TEIUIOOTAAIOIIEH MMOBEPXHOCTH KaXKIO0IrO
KOHBEKTOpA JOJKHA OBITH paBHOH 0,5 F,.

OO01mas mIomaab BCeX MPUHATHIX K YCTAHOBKE B JAHHOM IMOMEIIEHUU MapOK
KOHBEKTOPOB Fy J0/DKHA YIOBICTBOPSATE CIICAYIOLIEMY YCIOBHIO:
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0,95F, <F, <12F,.

Ecmu B pesynbrare pacuéra mo popmyie (6.1) BenmuumHa TEIUIOOTAAIOIEH TTO-
BEPXHOCTH OTOIHUTENbHBIX NpHOOpoB F, momyuaercs menee 0,71 M%, TO B MOMelIe-

HUU MpeTycCMaTpUBaeTCs ycTaHoBKa koHBekTopa mapku KH 20 - 0,372.

7. IllonOop o0OpyAOBaHMS TEILIOBOIO MYHKTA

Cucrema BOASTHOTO OTOIUICHUS MPHUCOCIUHSIECTCS K TPyOOIIPOBOJAM IIEHTPATH-
30BaHHOTO TEIJIOCHA0KEHHS ¢ TTIOMOIIbIO MECTHOT'O TEIUIOBOr0 NMyHKTa. OH IpeHa-
3HAUYCH JJI PETYJMPOBAHUS PAacXojia M apaMeTPOB TEIJIOHOCUTENSI B COOTBETCTBUU
C PEKUMOM TEIIONOTPEOIeHUS, YYETOM pacxo/ia TEIJIOHOCUTENSI U paclpeieNIeHus
TETJIOHOCHUTEIIS TI0 OTJICTLHBIM BETBSIM CHCTEMBI OTOIIJICHHUS, a TAK)KE 3aITOJTHCHUS U
OTIOPO’KHEHUSI OTOMUTENBLHON CUCTEMBI. TerioBOl MyHKT pa3MeNiaeTcsi B MOJBaJe
3paHusi. MecTo BBOJIa B MOABaj TPyOOIPOBOJAOB CHCTEMBI TEIJIOCHA0KEHHSI YKa3aHO
B IIpUJL. 2.

B xypcoBoii paboTe (ITpoE€KTe) BHIUEPUMBACTCA CXeMa KOMIIOHOBKH TEIJIOBOTO
nyHkTa (mpumep B npui. 11). [Ton6op o6opyaoBaHusi CBOIUTCA K BHIOOPY HOMEpa
3JIEBATOpPa U ONPENEIECHUI0 €T0 OCHOBHBIX XapaKTEPUCTHUK (JuaMeTpoB comia d. u

ropyosuH d ).

[Ipu moxbope sneBaTopa B KAUYE€CTBE UCXOIHBIX BEIMUUH BBIYUCIISIIOTCS:
- KOJIMYECTBO TETUIOHOCUTEIS, IUPKYIUPYIOIIETO B CUCTEME OTOIJICHUS, KI/4

3,6-Q,,

= 7.1
" 426G -t (7.1)
- MPUBEIEHHBIN PacXo]] BOIBI, T/4
G
G =—9° | 7.2
" 10,/AP, 72
- K03 (PUITMEHT CMEIICHUS dJIeBaTopa
t.. —t
q — T'.II. T ’ (73)
tr - t0

rae Q. — pacu€THas TEIIOoBas MOIIHOCTh CUCTEMbI OTOILIEHMS 3/1aHus, BT;
AP, — pacu€THOe pacronaraemMoe JaBlIcHUE B CHCTeMe oTomIeHus, 11a;

t. ; — TeMIepaTypa TEIUIOHOCUTENS B IOJAIOIIEM TPYyOOIIpOBOAE CUCTEMBI Te-
- 0 —or 0 — 70 0
miocHabxkenus, t.; =150 °C; t.=957C; t,=70 "C.
ITo mosryyeHHBIM 3HAYECHUSAM an Y (] C IOMOILBIO HOMOI'PaMMBbI, IPUBEAEHHOU

B [5], ompexmensaioTcst HOMep 3i1eBaTOpa, AMAMETp TOPJIOBUHBI d, M TUaMeTp co-
mia d,.
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Hcexoonwvie oannvie

I[MPUJIOXXEHUE 1

No Temmneparypa HapyxHOTO Bo3ayxa | IIpomomkurensHOCTh
XOJIOAHOW TIISITH- | CPEIHSSA 3a | OTOIUTEILHOTO
Bapu- I'opon N
b OTONUTENbHBIN | TIepuoaa Zy, CyT.
aHTa JHEBKH, 1
nepuon, ton
1 2 3 4 5
1 ApXaHTeIIbCK -31 -3,4 273
2 AcTtpaxaHb -23 -0,3 184
3 bapnayn -39 -6,7 235
4 benropon -23 -1 209
5 bpsiHck -26 -1,4 223
6 Biaroserenck -34 -94 232
7 BiagusocTok -24 -2,7 214
8 Bonrorpan -25 -1,5 190
9 Bosorna -32 -3,1 250
10 Boponex -26 -2,2 212
11 ExarepunOypr -35 -5,3 245
12 HBanoBo -30 -2,9 236
13 HxeBck -34 -4.7 237
14 WpxyTck -36 -7,3 258
15 Kazaus -32 -4.3 229
16 Kupos -33 -4.8 247
17 KpacHonap -19 2,8 168
18 | KpacHosipck -40 -59 252
19 Kamuaunarpan -19 19 216
20 Kypck -26 -1,4 216
21 JInnenk -27 -2,5 218
22 Maranan -29 -5,7 316
23 MockBa -28 -2,2 231
24 MypmaHck =27 21 302
25 MuHyCHHCK -40 -7,6 240
26 Hwxuuii Hosropog -31 -3,2 231
27 Hepunnckuii 3aBoa -41 -11,3 252
28 Hogsropon -27 -1,4 239
29 HoBocubupck -39 -1,7 243
30 Opén -26 -2,8 222
31 Omck -37 -7,4 235
32 Ilensa -29 -3,6 222
33 Ilepmb -35 -49 245
34 IIckoB -26 -0,7 232
35 Pa3ann -27 -2,6 224
36 PocroB-na-Jlony -22 0,2 188
37 Capanck -30 -3,6 225
38 Camapa -30 -4,3 217
39 | Cankr-IlerepOypr -26 -0,9 239
40 CMoeHck -26 -1,5 234
41 | Cumbepononinb -15 3,4 174
42 CraBpornoib -19 1,7 187
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OkoHYaHue npwiIoKeHus 1

1 2 3 4 5
43 Tam0O0B -28 -2,7 217
44 Taiimrer -40 -7,2 257
45 Tomck -40 -7,3 253
46 VY IbIHOBCK -31 -4.4 228
47 Vnas-Yo» -37 -9,2 253
48 Ya -35 -5,0 227
49 XabapoBcK -31 -8,1 225
50 YenaOMHCK -34 -5,5 233
ITPUJIOXKEHUE 2

Hcxoonvie oannvie ons NPOEKMUPOGAHUS CUCHEMbL OMONIEHUA

Ne mana | Mecro BBOJ1a Te-
ITocne-
3QHMS U | TUIOCETH B 3aHUE .
THSIS PacuérHoe pac-
paccau- 0OCh psan
nudpa TLIBAC- Cxema pa3BoJku Tun oronu- rojlaraemMoe
Ne 3a- MOTo Ha- MOJAIOIIUX Mark- | TeJIbHBIX MPH- JlaBJICHHE B
YEeTHOU Horo cTpasieit 60opoB cucTemMe OTo-
KHWDXK- PyX mieHus, [1a
orpax-
KU
JCHUS
1 1 1 A Bepxusis Pagmnarop 8000
MC 90-108
2 2 1 B Hwoxasis To xe 6000
3 3 3 B Bepxasis To xe 7000
4 4 3 A Huoxasis To xe 5000
5 5 4 A Bepxusis To xe 4000
6 6 4 b Hwxnss KongsexTop 6000
"Komdopr - 20"
7 7 1 b Bepxusis To xe 8000
8 8 4 b Hwoxasist To xe 5000
9 9 1 B Bepxusis To xe 6000
0 0 2 B Hwxnsis To xe 7000
I[MPUJIOXKEHME 3
Pacuémmnvle memnepamypol 6030yxa 6 nOMEU{CHUAX
[Tomerienune Pacuernas temneparypa Bo3ayxa
B XOJIOJHBIN Mepuoj roja, tp, oc
JKunasi koMHaTa KBapTUP WIHM OOIIEKUTUN 20
To ke, B paifoHax ¢ TeMnepaTypoil Haubosee X0JI0IHON Msi-
0 22
TUAHEBKH (0OecriedeHHocThIo 0,92) Munyc 31 "¢ 1 HUXe
KyxHs1 KBapTUPBI TN OOLIEKUTHS 20
Y6opHas MHIMBUTyaIbHAs 20
Bectu6101b, 1eCTHUYHAS KJI€TKa B KBAPTUPHOM JIOME 16
Kopunop, nepenusis, npuxosxas 18

[TPUMEYAHUE. B yenogvix nomeweHusx Keapmup pacuémuyro memnepamypy 603-
dyxa credyem npunumams na 2°C eviwe ykazannoi 6 mabnuye.
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I[MPUJIOXXEHUE 4

Hcxoouvie oannvie 011 meniomexHudecko2o pacuéma HapyHcHo20 02paxcoeHus

HanmenoBanme varepuaa HJ‘IOTHOC”I:;B Koaddunuent rernmonposognoctu A, Bt / (m-C)
P, Kr/ M A b

AcOOLIEMEHTHBIH JIUCT 1800 0,47 0,52
I'azo0eron 400 0,14 0,15

To xe 600 0,22 0,26
Keneszobderon 2500 1,92 2,04
Krnanka U3 rimHSHOTO KUpnuya 1800 0,70 0,81

To xe 1600 0,58 0,70
Kranka U3 CHIIMKAaTHOTO KMpITHYa 1800 0,76 087
MaTbl MUHEPAJIOBAT. IPOITUBHEIE 125 0,064 0,07
ITenonosmyperan 80 0,05 0,05
[TepnutobeToH 600 0,19 0,23
[Tnutka obnuioBouHas u3 Tyda 1000 0,24 0,29
ITTuThI TPEBECHOBOJIOKHUCTHIC 200 0,07 0,08
ITnuTel MUHEpATIOBAT. )KECTKHE 300 0,087 0,09
[TmuThl MHHEPATIOBATHBIC MSTKHE 100 0,06 0,07

To xe 200 0,076 0,08
Mun. wmra «Rockwooly» 40 0,038
[ITykaTypka U3BECTKOBO-
recuaHas 1600 0,70 0,81
[tykarypka cyxas 800 0,19 0,21
D} dexTuBHbIN KUpIuy 1600 0,7
CreH. OJIOKH U3 Ta3030J100€TOHA 1200 0,22

ITPUJIOXKEHMUME 5
VRN 7~ O\
(1) (2)
~— N——
8;=0,02 5, = 0,065 S3yr $,=0,01 &=0,01 &,=0,05 83yt 8,=0,05

ts

1. llItykarypka u3BecTkoBo-necuanas (p=1600).

3 4

2. Kimanka w3 rimasHOTo kuprya (p = 1600).
3. [lenononuyperan (p = 80).
4. AcooremenTHbIi uct (p = 1800).
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ts

1. llItykarypka u3BecTkoBo-necyanas (p=1600).

2. Kenezobeton (p = 2500).

3. Martsl

(p = 125).
4. XKenezoberon (p = 2500);

MHHCPAJIOBATHBIC

MMPOIIMBHBIC



~— N~—
81=0,015 Sar 83=0,02
/
2\
SRR \Vj
——l \ A v - :v 1
6 | [ 2ad A t,
- V- v \Y
) \ A A v
S
] ! - -_. V
/ -~ . \ 1
] v v
1.CrenoBble  Omoku w3  rasosonoberoHa 1.IlTykarypka M3BECTKS.., TICCUaHAS (p =1600).
(p =1200). 2.ITepmutobeton (p = 600).
2. Munmuura «Rockwool» (p = 40). 3.006nuioBouHast mmtka u3 tyda (p = 1000).
3.Knanka u3 cunmkaraoro kupruya (p = 1800).
7\ o~
(5) (6)
~— ~_-
$,=0,01 6,=0,03 S 8,=0,03 01=0,006 S, 83=0,03

tB tB

1.Cyxas mrykarypka (p = 800). 1.Ac6ouementhsiii uct (p = 1800).
2. XKene3obeton (p = 2500). 2.MusnepanoBatHbie MThI MsTkue (p = 200).

3.MunepanoBatubie wmThl xkectkue (p = 300).  3.Kenezoberon (p = 2500).
4.Kenezoberon (p = 2500).
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VRN
(7) (&)
5:=0,006 &y, $:=0,05  §,=0,006
th b
3 4

1.9¢dexruBubiii kupruy (p =1600).
2.MunepanoBatuble inuThl Msarkue (p = 200).
3.9 dbexTuBHbIii kKupnu4 (p = 1600).

83=0,02

61=0,125

4
v

ts

— \
[EEN
N v
a— p—
\I;\)V \IO* v
- ':'/IV,‘/':'/"V_’D
AR
I:I/ v—/EIJ_)V,_/
- -, V N /ov
N / ~
/;,VV“ E’rl ’—xi'_l
- v/ps - V-o!
o

1.Knanaka u3 cunukataoro kupnuda (p = 1800).
2.I'azo6eroH (p = 400).

3.1tykarypka u3BectkoBo-necuanasi(p = 1600).

1.Ac6ouementnsiii auct (p = 1800).
2.MunepanoBarusie el Msarkue (p = 100).
3.Bozayminas mpocioiika.

4.Ac6onementusiii uct (p = 1800).

(o)

81:0,01 62yT 63:),/03 84yT 6520,0
> > e >l
% \ //
ts / b

N

1.Ac6ouementhsiii uct (p = 1800).
2.JlpeBecHoBosiokHuctas mwuta (p = 200).
3.Bozayminas npocioiika.

4. llpesecHoBosiokHucTas muta (p = 200).
5.Ac6onemenTHbii uct (p = 1800).

—

4 5

[MPUMEYAHUA. 1. Ha cxemax npugedeHvl monvko me d1eMeHmbl KOHCMPYKYUll, Komopwle Heoo-
X00uMbl 0151 MEenIomexHuyecko2o pacuéma oepadxcoenus. 2. [lnomnocms mamepuanos ykazana 6

xe | M.

[MPMJIOXEHUE 6
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I[MPUJIOXEHUE 7

Taonuya 0na cudpasauuecko2o pacuéma mpyoonpoeo0os cucmemvl 600AH020 OMONICHUS

Y,Z[GJ'IBHI)IC IoTCpu

Y caoBHBINM TuaMeTp Tpyo, MM

JTABJICHHS Ha Tpe- 15 20 25 32
Hue R, ITa/ m

1 16,5 36 69 148
0,023 0,028 0,034 0,041

1,2 17,5 40 76 164
0,025 0,031 0,037 0,045

1.4 19 44 84 180
0,027 0,034 0,041 0,049

1,6 21 47 96 191
0,03 0,037 0,045 0,053

1,8 22 50 108 197
0,031 0,039 0,051 0,054

2 24 53 111 203
0,033 0,042 0,054 0,057

2,4 26 59 120 223
0,037 0,046 0,057 0,062

2,8 28 64 130 244
0,041 0,05 0,064 0,068

3,2 31 72 140 263
0,044 0,058 0,068 0,073

4 35 85 146 299
0,05 0,065 0,073 0,082

5 40 95 167 336
0,057 0,073 0,074 0,093

6 44 103 169 373
0,063 0,08 0,082 0,103

7 48 111 184 406
0,069 0,086 0,089 0,112

8 55 113 199 434
0,082 0,088 0,097 0,12

9 57 119 212 463
0,084 0,092 0,103 0,128

10 59 126 225 490
0,087 0,097 0,109 0,136

12 63 140 248 537
0,093 0,108 0,12 0,149

14 67 151 269 579
0,098 0,117 0,131 0,16

16 70 163 289 621
0,103 0,126 0,141 0,172

18 74 174 309 663
0,108 0,135 0,15 0,184

20 77 184 322 705
0,114 0,142 0,161 0,195

28 91 221 391 840
0,135 0,171 0,19 0,233
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OkoH4anue npui. 7

VY nenpHbIE IOTEPU Y cnoBHBINM TuaMeTp Tpyo, MM
JTaBJICHHS Ha Tpe- 15 20 25 32
Hue R, ITa/ m
34 102 245 428 933
0,15 0,189 0,208 0,258
40 112 267 467 1026
0,164 0,206 0,226 0,284
50 126 297 530 1149
0,186 0,23 0,257 0,318
60 139 324 593 1270
0,205 0,25 0,288 0,352
70 151 351 635 1369
0,223 0,271 0,308 0,379
80 162 377 677 1467
0,239 0,291 0,328 0,406
100 183 430 759 1632
0,269 0,332 0,369 0,452
120 201 469 835 1786
0,295 0,362 0,405 0,494
140 216 507 904 1939
0,318 0,392 0,438 0,537
160 229 546 972 2099
0,338 0,422 0,471 0,575
180 243 584 1028 2201
0,358 0,451 0,499 0,609
220 270 643 1141 2448
0,397 0,497 0,553 0,678
260 296 702 1240 2671
0,436 0,542 0,602 0,739
[MTPUMEYAHU A

1. Bepxwusis cmpoka — Koauuecmeo 800bl, npomekaiowjee no mpyoe, ke | u; HusxicHss — ckopocms 6o-
ovL 6 mpybe, m |l c.
2. Ilpu pacxooax menionocumens, MEHbUIUX YKA3AHHBIX 6 MAOIuYye, 3HaUeHue Nomepb Ha MpeHue
U CKOpPOCMU 600bl NPUHUMATb O NEPEOTL CMPOKe MAOIUYbL.

Kosppuyuenmor mecmuvix conpomueénenuii.

[MPMJIOXEHUE 8

MecTHOE CONpOTUBIIEHUE

3HavyeHus: KO3 PUIHEHTOB MECTHBIX CONIPOTHBIICHUH MTPH
YCJIOBHOM JIMAMETpe TPyO, MM

HasBanue YciaoBHOE 15 20 25 32
n300paskeHune
Panuarop SN 1,6 1,6 1,6 1,6
qyT'YHHBIH N
Boznyxoc- 1,6 1,6 1,6 1,6
OOpHHK §
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OkoH4aHue npuJ. 8

MecTHOE CONPOTUBIICHUE 3naden4us ko3P PUIIUEHTOB MECTHBIX CONMPOTUBIICHUH TIPH yC-
JIOBHOM JTMaMETpe TpyO, MM
Hazpanue YcnoBHoe 15 20 25 32
N300pakeHUE
Konseprop - 1,5 - -
"Kombopr- [ | ——
20" )
Benrtuin Y 16 10 9 9
OOBIKHO-
BEHHBIN
Kpan nBoii- - 4 2 2 2
HO perynu- o)
POBKH
[ToBopor Ha 1,5 1 0,5 0,3
91(;0 l_
[ToBopoT Ha 1 0,6 0,35 0,2
45° (135 N\
TpoliHuK Ha 3 3 3 3
MIPOTHBOTOK _—"}\_
TpoliHuK Ha 3 3 3 3
pacTekaHue _A/\\_
TpoliHuK Ha 1 1 1 1
IPOX0/JI I —
TpoliHuk Ha 1,5 15 15 1,5
IOBOPOT ”jl | \
KpecroBuHa 2 2 2 2
Ha IpoxoJ _'l—
KpecroBuHa J 3 3 3 3
Ha II0BOPOT 1
MMPMJIOXEHUE 9
Ilomepu oaenenus 6 mecmuwix conpomuenenuax Z, Ia
CxkopocTb Cymma k03¢ (pUIIMEHTOB MECTHOT'O CONIPOTUBIICHUS
JIBAYKEHUS 1 2 3 4 5 6 7 8 9 10
BOJIBI V,
M/ c
0,025 0,3 0,6 0,9 1,3 1,6 1,9 2,2 2,5 2,8 3,1
0,05 1,3 2,5 3,8 5 6,3 7,5 8,8 10 11 13
0,08 3,2 6,4 9,6 13 16 19 23 26 29 32
0,1 5 10 15 20 25 30 35 40 45 50
0,12 7,2 14 22 29 35 43 50 58 65 72
0,14 9,8 20 30 39 49 59 69 79 88 98
0,16 13 26 38 51 64 77 90 103 116 128
0,18 16 32 49 65 81 97 114 130 146 162
0,2 20 40 60 80 100 120 140 160 180 200
0,25 31 63 94 125 157 188 219 251 282 313
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OkoHvanue npui. 9

CKopoCTh Cymma k03 (HIIMEHTOB MECTHOT'O CONPOTHUBIICHUS
IIBUKEHUSI 1 2 3 4 5 6 7 8 9 10
BOJIBI V,

M/c
0,3 45 90 135 180 226 271 316 361 406 451
0,35 61 123 184 246 307 368 430 491 553 614
0,4 80 160 241 321 401 481 561 641 722 802
0,45 101 203 304 406 507 609 710 812 923 1015
0,5 125 251 376 501 626 752 877 1002 | 1128 | 1253
0,55 152 303 455 606 758 910 1061 | 1213 | 1364 | 1516
0,6 180 361 541 722 902 1082 | 1263 | 1443 | 1623 | 1804
0,65 212 422 635 847 1059 | 1270 | 1482 | 1694 | 1906 | 2117

I[MPMJIOXEHME 10

Omonumenvuvle npubdopol

a 0

i

/ / w/ /S S 96
1 . 140 R ]
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! 2700 &
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90 P ¥ \Q_’// qF
I v
1/ / /NS S
1

Puc. I1.10.1 Cxema ycTtaHOBKH (a) 1 OCHOBHBIE pa3mephl (0) paaunatopa M 90 — 108
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Puc. I1.10.2 Cxema ycTaHOBKH (@) 1 yCcTporcTBO KoHBeKTOpa «Komdopt — 20» (6):
1 — cranpHas TpyOa; 2 — miacTuHa OpeOpeHUs;
3 — KOXyX; 4 — BO3IYIITHBIN KIIallaH
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[MPUJIOXXEHHUE 11
Cxema mpyoonpo6o0os u 060py0oeanus menio6o2o0 NyHKma

2500
. 1
. 2
K cucreme l {
OTOIUICHUS : :] I \ ‘ ID< Ot TOII
800
6 7 8
OT cHCTEMB l /

., A 4
INT . T
OTOIVICHUA | | KT 3H

500 -3,000

T 7770 7777 77777 7777 7777 7777 7 7777 777 7 77 777 77 T

1 — manometp; 2 — TepMoMeTp; 3 — oOpaTHBIN KianaH; 4 — peryisTop pacxo/a;
5 — aneBarop; 6 — TpsA3EBUK; 7 — BOJAOMED; 8 — KJIalaH MoAropa.

I[MPUJIOXXEHUE 12
T'uopasnuueckuii pacuém cucmemul omonjieHus

N yua- Q, G, l, d,, V, R, RI, |ZE| Z, RI+Z,
CTKa Bt Kr/4 M MM M/c IMTa/m Ila Ila I1Ia
1 2 3 4 5 6 7 8 9| 10 11
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OBECIIEYEHME OIITUMAJIBHOI'O MUKPOKJIMMATA
B XXMJIbIX 3TAHUAX
OTOIUIEHUE

CocraBurenu [upsiea Huna [laBnoBHa
Masap Enena AnekcanapoBHa

Penmaxrop O. B. Knumoesa

WJI Ne. 06263 ot 12.11.2001 .

INoanucano B me4ath dopmar 60x84 1/16
Bymara tumorpadckas [Inockas neyatsb VYeu. new..
V4.-u3m.. Tupax 300 3akas Iena "C"

Penaxknuonno — n3garenbckuii otaen I'OY BITIO VITY-VIIN
620002, ExatepunOypr, yi. Mupa, 19

Puzorpadpus HUY I'OY BIIO YI'TY-VIIN
620002, ExatepunOypr, yin. Mupa, 19
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