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1. ACXOJAHBIE JAHHBIE 1 COCTAB KYPCOBOI'O IIPOEKTA

B xypcoBom npoekTe Tpedyercs pa3paboTaTh BEPTHUKAIbHYIO CUCTEMY BOJSHO-
ro OTOIICHHUS KUJIOTO JOMa.

HcxonHpIMy JaHHBIMA B 33JJaHUU HA KYPCOBOMW IPOEKT SIBISAIOTCS. PaliOH CTPO-
UTENbCTBA, IJIaH TUIIOBOTO 3Ta)Ka 3[aHusl, OpUEHTAIUsl ero IiaBHOro dacana mno
CTOPOHAM CBETA, STAXKHOCTb 3/1aHUs, KOHCTPYKIHs HApy>KHOW CTEHBI, COPOTHUB-
JIEHUE Terionepeaade 4YeplayHoro NepekpoiTus 1 nosia 1 3Taxka, HanU4ue B 37a-
HUU YeplaKa U TMOJBaia, TUIl CUCTEMbI OTOIUICHHS, CXeMa y3Jla MPUCOETUHEHUS
CUCTEMBbI OTOILJICHUS K TEIJIOBBIM CETSM, TEMIIEpaTypa BOJbI B CUCTEME OTOILIE-
Hus goma (tr u to ,OC), B TerioBbIX ceTsax (Tr m TO,OC), JaBJICHHE, IIEpPe1aBacMOe
U3 TEIJIOBOW CETU B CHCTEMY OTOIUICHHS JJsi 00ecredeHus] UPKYJISIUU BOABI B
ueu (P, x[1a).

B cocrtaB xypcoBoro mpoekra BXoauT nosicHuTenbHas 3ammcka (30-35 crpa-
HUI) ¥ rpadudeckas dacth (2 mucra ueprexeit popmara Al). [losicaurenpHas 3a-
MUCKa BKIIIOYAET CJEAYIOLIUE Pa3ebl:

TutynbHBIN TUCT, 3aJaHUE C UCXOAHBIMU JAHHBIMH, pedepar, BBEIACHHE, CO-
Jep>KaHue;

1. O01mas yacTsb;

2. TerymoTeXHUYeCKUu pacueT Hapy>KHOUM CTEHBI 3/1aHHS;

3. Pacuer moTepp TeroThl nmomemeHussMu. OnpeaeneHne pacueTHOM TerI0BOM
MOIIIHOCTH CUCTEMBI OTOIJICHUS;

4. KoHCTpyHpOBaHHUE CUCTEMBI BOASHOTO OTOIICHUS;

5. 'mapaBnuyeckuii pacyer CUCTEMbI BOJSIHOTO OTOIUJICHUS;



6.TeruIoBo#l pacyeT CHCTEMBI BOJISTHOTO OTOIUICHHS (BBIOOp THITA, pa3Mepa HiTu
KOJINYECTBA CEKIIUH OTOMUTEBHBIX IPUOOPOB);

7. IIpoexTupoBaHue TEIIOBOTO MyHKTA, pacyeT W MOJ00p OCHOBHOTO 000pYI0-
BaHUsI CXEMBI y3Jla MPUCOCAMHEHUS CUCTEMBI OTOIUICHHS 3[aHHUS K HapYXHBIM
TEIUIOBBIM CETSIM (TEIIO0OMEHHHK, [IUPKYJSIIIMOHHBIN WM CMECUTEIIbHBIN Hacoc,
pacIIUpUTENbHBIN 0aK, TEIJIOCYCTYHK U JIP.);

8.IIpoexTupoBaHue U pacyeT CUCTEMbl BEHTHIISAIIHH.

3axmrodenne; CMCOK UCTIOIb30BAHHON JIUTEPATYPHI.

['padpuaeckas 9acTh COEPKUT:

1. Ilnanbl TUMIOBOTO 3Ta)ka 3/IaHUsA, MOJBANA, Yep/aKa, MOMEPEUHbIN pa3pe3 31a-
HUS TI0 JICCTHUYHOW KJIETKE C HAHECEHHWEM JJIEMEHTOB CHUCTEMBI OTOILICHUS U
Bentusiiuu (M 1:100);

2. AKCOHOMETPUYECKYIO CXEMY TEIJIONPOBOIOB CUCTEMbI OTOIUICHUS C yKa3aHUEM
HOMEpOB PACUETHBIX yYaCTKOB, UX JJIMHBI U JUAMETPOB, YKIOHOB, C YCTaHOB-
KO 3amopHOM, peryjaupoBOYHON U OaJaHCUPOBOUYHON apMaTyphl, YCTPOHCTB
JUTS BBIITYCKa BO3/1yXa, OMOPOKHEHUS cucTeMbl (M POU3BOJIBHBIN);

. Cxemy TterioBoro myHkTa (M pOU3BOJILHBIN);

VY31bl cuctembl oTorIeHUS (M IPOU3BOJIBHBIH);

5. Cxema cuctembl BeHTWISIIHH (M TpOU3BOIBHBIN).

A~ W

2. TEINIOTEXHUYECKH PACYET HAPYKHOM CTEHBI 3JIAHUSI

Llenb TEMIOTEXHUYECKOTO pacdera - ONMpelesieHue ONTUMAIbHON B TEIJIOTEX-
HUYECKOM OTHOIICHHUHU TOJIIUHBI yTeTUTUTENst Oyt (M) B HAPYKHOH Orpakaaroreit
KOHCTPYKIIMH ¥ OOIIEro compoTHeiIeHus Tertonepenade Ry (M*°C/Bt) ans sroii
e KOHCTPYKIIUH C YYETOM TOJIIUHBI yTETUTATEIS.

CompoTuBieHHE TeIUIONEpeade HAPYKHBIX OTPaXKIAIONIMX KOHCTPYKImid Ry
(M*-°C/BT) 3a HCKIIOUEHHEM HAPYKHBIX ABEpEil, BOPOT M OTrPAXkKIAIOMMX KOH-
CTPYKLHUN MOMEUIEHUI ¢ U30BITKAMU SIBHOM TEIUIOTHI, CIEAYET MPUHUMATh HE Me-
Hee HOPMATHBHOTO COMPOTHBIICHUS Teruionepenade R popy, MPUBEACHHOTO B [1,
1a0s1.5.1] @ coorBercTBUHM ¢ u3MmenenneM Nel k [1]) (mpumokenune 1 meTommue-
CKUX yKa3aHUH).

Conpotusienne Teronepenade Ry, (M°-°C/BT) orpaxmaromeii KOHCTPYKIIHH
onpeaeNsioT B cooTBeTcTBHH ¢ [1, 1. 5.9]10 dopmyie:

1 1
R =—+R_+—
g TR O

B

rne @,,0, - x03pPHUIHEHTHI TEIIOOTAaYH COOTBETCTBEHHO BHYTPEHHEH H

HAPYKHOMN MOBepXHOCTel orpaxmaromeii koucrpykimu, Br/(m*-°C), [1, Ta61.5.4
u5.7];
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y 2
R, - Tepmuueckoe conporusnenue orpaxparomeii konctpykmun (m°-0C/Br),
orpeensieMoe U OTHOCIONHON OHOPOIHOW KOHCTPYKIIMH 1O (hopMyIie:

o)
Re=7, @

rae O ¥ A - TOJIIMHA, M U KO3(PPHUIMEHT TEIJIOMPOBOIHOCTH, BT/(M'OC) CJIOS,
COOTBeTCTBEHHO. KO3 (UIIMEHTHI TEIIONPOBOJHOCTH MATEPUAIOB KOHCTPYKIIMH
HapyxHo#i crers A , Bt/(M-°C), Bei6upatores o [1, mpuin.Al.

JI1s1 MHOTOCJIOWHOW KOHCTPYKLIMM OTPA)XIEHHUsI C MOCIJIEI0BATENBHO PACIOJIO-
’KCHHBIMH OJTHOPOJIHBIMHU CJIOSIMHU, BKJTIOYAsl CJIOHM TEIIOU30JIAIIMOHHOTO MaTepua-
Ja ¥ 3aMKHYTHIe (HE BEHTHJIUPYEMbIC) BO3IYIIIHbIC, €CIIM OHU UMEIOTCS, MPOCIION-
K{, TEPMHUECKOE COTIPOTHUBIICHUE OTIPEICIIAIOT 10 BBIPAKCHHUIO:

n m
Ry :ZRi +RyT + ZRBHK , (3)
i=1 k=1

n
rae Z R - cymMmma TepMHUYECKHX CONPOTUBIIEHUN OJHOPOIHBIX CJIIOEB, OIpEe-
i=1

n

% o
asieMbIX 10 hopmysie (2) Z R, = ; :
i=1 i=1

m
Z RBHK - CyMMa TCPMHUUYCCKUX COIIPOTHUBJIICHUU MMCIOIMIUXCS 3aMKHYTBIX BO3-
=1

2 :
AYIIHBIX IPOCIIOEK B orpaxacuuu, (M“-°C/Br);
Ry1=0y1/AyT - TEpPMHUYECKOE COMPOTUBIICHUE TEIUIOM30IIIIHOHHOTO CJIOSI.
y v
Vckomast TOJIIKMHA YTEIUTUTENS, M

1

1 n m
5 = | =+YR +YR. +—||m
yT Rm.HopM aB ; I ; BIT a YTy (4)

H

HailigenHyio TOMIIMHY CJOSI OTpaXKJIEHUsI OKPYTJIAIOT 10 Onrkaniieil Oonbiieit
TOJIIIMHBI, KPATHOW pa3Mepy CTaHIAPTHOTO dieMeHTa (B KypCOBOM MPOEKTE MOXK-
HO TPHWHATH IIar TOJIIUHBI CTaHAAPTHBIX 3meMeHToB 0,059M, TO ecTh TOJIIMHA
yremuTens moxet ObiTh 0,05, 0,1, 0,15, 0,2, 0,25, Q43r.1), U yTOYHSIOT TEPMH-
YEeCKOe COMPOTUBIICHNE HAPYKHOU CTEHBI 110 Gopmyre (1).

ComnpoTHBIICHHE TEIUIONEpeIaye 3aMoJHEHUH CBETOBBIX MPOEMOB (OKOH, 0aj-
KOHHBIX JiBepeid) ompenensior mo [1 ,ra6im.5.1.] @ cooTBeTcTBUU ¢ M3MEHEHHUEM
Nel x [1]) (mpunmokenne 1 Meroamueckux ykaszaHuii). CONMPOTHUBICHUE TEILIOIE-
penade 4epaavHOTO MEepeKphITHsS U Tona 1 srtaxka yka3zaHO B 3aJaHWH Ha IPOCK-
TUPOBAHHE.



3.PACYET HOTEPH TEILJIOThI IOMEIIEHUSIMU.
OIIPEJIEJIEHUE PACUYETHOM TEILJIOBOM
MOIITHOCTU CUCTEMBI OTOIIJIEHUSI
I[J'If[ OHpeI[eJIeHI/ISI TCHHOBOfI MOIIHOCTHU CUCTEMBI OTOILJICHUA OHpeI[eJ'IH}OT 06-
e HOTCpH TCIIJIOTHI AJIA paC‘ICTHBIX 3HUMHHUX yCJIOBI/Iﬁi

Q = ZQ + Qup ~ Qo [ﬂl‘/h) Br, ©))

rae Q — OCHOBHbIE U J00aBOYHBIC MOTEPU TEIUIOTHI YEPE3 OTPAKIAIOIINE
KOHCTPYKLMU MTOMelleHus, BT;

Qung — pacxoJi TEIUIOThl Ha HarpeBaHue WHPUIBTPYIOMIETOCS Hapy>KHOTO
BO3/IyXa YEPE3 OrpakJaroliue KOHCTPYKIMU oMelieHus, BT,
Qsum — OBITOBBIC TEIUIOBBIJICIICHUSI, PETYJISIPHO MOCTYMAIOIIUE B MOMEIIIEe-

HUS 3JIaHHS OT JICKTPUYCCKUX MPUOOPOB, OCBEIICHUS, JIIOJCH U IPYTHUX HCTOYHH-
KOB, BT (B KOMHaTax M KyXHSX JKUAJIBIX JJOMOB B COOTBETCTBHH C M3MecHeHHEM Ned
k [2] — 9Bt Ha 1 M° miowaau moa npy obecedeHHoOCTH KubeM 20 M” 00LIei
riomaau keaptup 1 3 Br Ha 1 M2 TJIOIIA/IM T10JIa TIPU 00ECIICUeHHOCTH XUIbeM 45
M° 061IeH MT0maIy KBAPTHD);

N1 — ko3 durnent, npuHUMaeMbIii 1o Tabauie M.3 B COOTBETCTBHM C U3MEHE-
HueMm Ned k [2] B 3aBHCHMOCTH OT THIIA CHCTEMbI OTOILUICHHS M CIIOC00a PEeryInpo-
BaHUs (pHUIOKEHNE 2 METOJIMYECKUX YKa3aHUH).

Pacuer Temionoreps MPOU3BOAAT Yepe3 BCE OTPaXkJIArONTNE KOHCTPYKITUU JIIS
K)KJ0T0 TIOMEIIEHUS B OTACIBHOCTH. [loTepy TeIIOThl Yepe3 BHYTPEHHUE OTPaxK-
JAIONIMe KOHCTPYKIIMM TOMEIICHUN HE YYHMTBIBAIOT, €CJIM PAa3HOCTh TEMIIEPATyp
BO3/yxa B 3THX nomenieHusx paBHa 3°C u menee (1. 6.1 [2]).[Tepen Havanom pac-
YyeTa TEIUIOBBIX IMOTEPh BCE IMOMEIMICHUS 3JaHUS IO3TaAKHO IPOHYMEPOBBIBAIOT
(1-i1 sTax - momerieruss Ne 101,102u 1.71.; 241 atax - Ne 201,202u 1.1.), HaunHAas
C BEPXHETO YIJIOBOTO JIEBOT'O MOMEIIECHHSI TI0 X0y YaCOBOM CTpENKHU. JICCTHUYHBIC
KJIeTKH 00o03Ha4yaroT OykBamu A, b, B u T.1. 1 HE3aBUCUMO OT 3TAXKHOCTHU 37IaHUS
paccMaTpuBaIOT KaK OJIHO MOMEIICHUE Mo Bcel BbIcOTe. [10/1cOOHBIC MOMEIICHMS
(kytamoBBIe, KOPUAOPHI, CaHy3JIbl, BAHHBIE KOMHATHI W T.II.), HC HMMCIOIINE BEPTHU-
KaJIbHBIX HapY)KHBIX OTPaXKJICHUIH, MOKHO HE HyMEpPOBaTh. TEIUIONMOTEPH ATHX T10-
MEIICHHH Yepe3 Mol (HMKHETO 3Ta)ka) WM IMOTOJIKM (BEPXHETO 3Ta)ka) 0OBIYHO
OTHOCST K CMEKHBIM C HUMH MIOMEIICHHUSIM ¥ YIUTBIBAIOT B TEIIJIOBOM pacyeTe.

OCHOBHBIE TIOTEPU TEIUIOTHI OMPEICISIIOT B COOTBETCTBUU ¢ [2, mpmin. K] c
okpyrieHueM 10 10 Bt myreM cymmupoBaHUsS MOTEPh TEIUIA Yepe3 OTACIIbHBIC
OTpaKJICHUS JJI KOKJIOT0 OTAIUTMBAEMOT0 ITOMEIICHHUS 110 popMyJie:

Q =%Eﬂt3 -t, )1+ Y B) D B, ()

rae F -pacderHas miuomaabs OrpaxiaeHusi, M ;

R - compoTHBICHHE Temonepeaaue orpaxaenus, (M*-°C)/Br;
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ty - pacdeTHas TeMIepaTypa BHYTPEHHEro Bo3ayxa,’C, IPHHHMAeMast Il XKH-
JbIX 31aHui mo [3, mpuiokenune B, tadn. B.1], (mpunoxenne 3 MeTOaUYECKUX
yKa3aHUi);

ty; - pacueTHas TeMIepaTypa HapyXHOTro Bo3ayxa,’C, Ul XOJOJHOTO MEepHOJa
roga (B coorBercTBuu ¢ 1.5.14 [2]mo mapameTrpam Bo3zmyxa b) mpu pacuere mo-
Teph TEIUIOTHI Yepe3 HapyKHbIE OrpaKIarolfe KOHCTPYKIIUH, TPUHUMaeMas 10
[2, mpwioxenne E, Ttabm. E.1] (mpmnoxeHue 4 MeTOAMYECKHX YKa3aHUH) WIH
TEeMIIepaTypa Bo3ayxa 0oJjiee XOJOIHOTO TOMEIIEHHUS - TIPU pacdeTe MoTeph Tel-
JIOTHI Yepe3 BHYTPEHHUE OTPAXKIAIOIINE KOHCTPYKIIHH;

N - K03)PUIMEHT, YIUTHIBAIOIMINHN TTOT0KEHUE HAPYKHOM TTOBEPXHOCTH OTpax-

JAIOIINX KOHCTPYKIIUHM MO OTHOMICHHUIO K HAPY)KHOMY BO3YyXY, IPUHUMAEMbIH 110
[1,1a6:1.5.3];

,B - I[O63BO‘-IHLI€ MNOTCPU TCIJIOTBI YCPEC3 OIrpaAKACHUA, IPUHUMACMBIC B HOJIAX

OT OCHOBHBIX MOTEPA:
a) JUIsl HapY)KHBIX BEPTHKAJIBHBIX M HAKIIOHHBIX CTCH, JBEPEH W OKOH, 00pa-
IICHHBIX Ha CEBEp, BOCTOK, CEBEPO-BOCTOK M ceBepo-3aman L[ = 0,1; Ha roro-

BOCTOK | 3amaj - B pasmepe [ = 0,05;Ha ror u roro-3aman S = 0.

0) B yIJIOBBIX MOMEIICHUSAX — JonoaHuTeNbHO 1o 0,05Ha kaxayio cTeHy, 1Beph
U OKHO;

B) JUISI HAPYXKHBIX JIBepel, He 00OpYJI0BaHHBIX BO3AYIIHBIMA HIIA BO3AYIIIHO-
TEIJIOBBIMH 3aBECaMU, TP BBICOTE 3[aHUS OT YPOBHS 3€MJIH JI0 YCThSI BEHTIIAXTHI
H, M, B pazmepe: S= 0,2H - nnsa TpoiHBIX aBepei ¢ IByMs TamMOypamMu MExTy
aumu;, = 0,27H , f= 0,34H - nyisa 1BOWHBIX ABepel ¢ TaMOypoM MeX Ty HUMHU
nwm 0e3 TamOypa, coorBeTcTBeHHO; B = 0,22H - 151 ofMHAPHBIX TBEPEH.

Pacxon TemmoTel Ha HarpeBaHwe WHOHUILTpyIOHierocs (HeOpraHW30BaHHBIH
IPHUTOK Yepe3 HEIJIOTHOCTH U IICNIM B OKHAX, IBEPSAX U T.J.) BO3AyXa OMNpeaesieT-
csi B cooTBeTcTBHH ¢ [2, mpuioxkenue K, m. K.1] mo ¢popmymne:

Q. =0,280) G, e[t ~t,)k Br, (7)

rne G — pacxon MHQUIBTPYIOMIETOCsS BO3IyXa 4epe3 HEIUIOTHOCTU OTpax-
JAIOIIMX KOHCTPYKIUN MTOMEIICHUs, KI/4;

C — yIejbHas TeII0EMKOCTh Bo3ayxa, paBHas 1 kJIx/(kr - °C);

ts, t, —pacueTHBIC TeMIepaTyphl Bo3ayxa, °C, COOTBETCTBEHHO B IIOMEIICHUH U
Hapy>KHOT'O BO3yXa B XOJOIHBIN MEPUO TOAA;

K — ko3 purmeHT ydera BIUSHUAS BCTPEYHOTO TEIUIOBOTO MOTOKA B OTrpaXia-
IOIIUX KOHCTPYKIUSX, paBHbIM: 0,7 —1s OKOH ¢ TpoiHbIMU neperuieTamu; 0,8 —
JUIS OKOH W OaJKOHHBIX JIBepel ¢ pa3aenbHbIMH Neperuietamu; 1,0 —mis onquHap-
HBIX OKOH, OKOH U OQJIKOHHBIX JIBEPEH CO CIIapeHHBIMU MEPETUIeTaMH; JJIsi OKOH CO
CTEKJIOTIaKeTaM1 MOXHO npuHATh K=1,0.



Pacxon Bo3myxa, nHpmIBTpYyIomerocs B nomemenus Gj, Kr/d4, yepe3 HEIIOT-
HOCTH HApYKHBIX OTPaKJAIONIUX KOHCTPYKIUU CIIEAYeT ONpeAcisiTh B COOTBET-
ctBuM ¢ [2, npunoxenue K, m. K.3]. B ¢Bs3u ¢ TeM, 4TO B COBPEMEHHBIX 3TaHHSX
WH(PUIBTPAIMOHHBIEC TTOTOKH Yepe3 CTeHbl M CTHIKM CTEHOBBIX MMaHENe BechMa He-
3HaunTenbHbI [4, m. 1.3.2] noctaTouHo paccuutaTh TOIbKO G; uepe3 HEIUIOTHOCTH
CBETOBBIX MPOeMOB (OKOH, OaJIKOHHBIX JBepei) mo Ghopmyiie:

ZGi = 0,216@ F @@Pom kr/a, (8)

rae F - COOTBETCTBEHHO TUIOMAh OKOH, OATKOHHBIX JIBEPEH, M2;

G - BO3AYXOINPOHUIIAEMOCTh HAPYKHBIX OTPAKIAIONINX KOHCTPYKIIUH,
kr/(m® - 1) (U pacdyeTHOH PA3sHOCTH JABJICHHIl HA HAPYKHOM M BHyTpEHHEHl mo-
BEPXHOCTSAX Orpaxkaaroniux koncrpykuui 1001a);

VY OKOH CO CTEKJIOMAaKeTaMH MaccoBasi BO3AyXOMPOHUIIAEMOCTb COCTAaBJISIET IO
pa3IMYHBIM HaHHBIM Hcnbrtadnii ot 1.0 go 1.6 kr/(M? - 9), 94TO MPUBOAHT K HAPY-
IICHUIO pa0OThl CUCTEMBI €CTECTBEHHON BEHTWISIIMH H3-3a HEAOCTATOYHOTO KOJIH-
YyeCcTBa NPUTOYHOIrO Bo3ayxa (o 1aba 8.1 [1] miast okoH 1 OaJKOHHBIX ABEPEH HKH-
JBIX ¥ OOIIECTBEHHBIX 3/JIaHWI HOPMATHBHASI BO3JyXOIPOHHUIIAEMOCTh COCTABJISCT
Gy=10 kr/(M? - 4)). Jl1s yCTpaHEHHs STOTO HEJOCTATKa HEOOXOANMO [IPUMEHEHHE
B KaueCcTBE IPUTOYHBIX YCTPOMCTB NPHTOYHBIX KJIallaHOB, MOHTHPYEMBIX B
HApPYXKHBIX CTCHaX (BO3IyXONMPOHHUIIAEMOCTh I PA3IMYHBIX THIIOB KJIAMIAaHOB IO
JAaHHBIM TIpomsBoguTencii oT 5 10 35 M°/4) MM B KOHCTPYKIMSIX OKOH (BO3IyXO-
NPOHUIIAEMOCTh JJI PAa3IMYHBIX THUIIOB PETYIHPYEMbBIX KIAMaHOB IO JaHHBIM
npounssoauteneii 1o 100m°/q).

AP - pa3HOCTH JaBJIECHUM BO3JyXa Ha HApPy>KHOW M BHYTPEHHEW MOBEPXHOCTAX
COOTBECTBEHHO OKOH, OATKOHHBIX ABEpeH U Apyrux orpaxiaeHui, Ila, onpenens-
eTcs 1o popmyse:

P =(H-h)(p,-p,)[§+0,50p, V(G -C,)-K-P,, Ia (9)

rae H - BbicoTa 31aHUA, M, OT YPOBHS 3€MJIM 10 BepXa KapHU3a WJIA YCThS BbI-
TSDKHOM IIaXTHI,
h - pacueTHas BbICOTa, M, OT YPOBHSI 3¢MJIX JI0 BepXa OKOH, OaJIKOHHBIX JBEpEH;

3
P, , P, — MIOTHOCTh, KI/M°, COOTBETCTBEHHO HAapPYy>KHOTO M BO3[IyXa IOMEIIIe-
HUS, OTIPENIeTIeMbIN TI0 (hopMyIIe:

353

Y :m ,xr/m® (10)

t- reMneparypa Bo3ayxa ty, ts;
§ —yCKOpeHHe CBOGOIHOTO mageHus, m/c;
V — CKOPOCTh BeTpa, M/c, mpuHuMaeMas 1o [2, npuwioxenue E, tadn. E.1] (nmpu-



JOXKeHue 4 METOTMYSCKUX YKa3aHH)
Cu, Gy — aspoaunamudeckre Kod(PGUIIMEHTHI, COOTBETCTBEHHO JJIsl HABETPEH-
HOM W TOJBETPEHHOM NOBEPXHOCTEH OIrPaXACHUS 34aHUsA, NPUHUMAEMBbIE I10

CHull 2.01.07 (G = 0,8u C; =-0,6);

K - ko3¢ punmenT yuera n3MeHEeHHs] CKOPOCTHOTO J1aBJIEHUS BETpa B 3aBUCUMO-
CTH OT BBICOTHI 37aHus , npuHumaemoit mo CHull 2.01.07.I1pu BeicoTe 3MaHUs
10m - K=0,65; npu BeicoTe 3manuss 20m - K=0,85. [IpomexyTouHbie 3HAYEHUSI
ONIPEAEIISIIOTCS. UHTEPIIOJISLIAEH.

Py — yCI0BHO-TIOCTOSIHHOE J1aBJI€HUE BO3/1yXa B MOMeIleHnH, I1a; s xKuibpix u
OOIIECTBEHHBIX 3[JaHUI C €CTECTBEHHOW BeHTWIsALUEH Pyr MOXXHO MpUHATH paB-

HBIM TOTEpE JIABJICHUS B BBITSDKHOM CHCTEME M PacCYUTHIBAThH 1o dopmyie [4, ¢.
1.11]:

Py, =h,-(0s-0,)[0, T1a (11)
rac hB - paCCTOHHI/Ie I10 BepTI/IKaJ'II/I oT I_IeHTpa BBITSAXKHOT' O OTBepCTI/IH COOTBECT-

ctByromero 3taxa (0,2-0,5M oT moTosKa moMenieHus) 10 YCThs BBITSHKHOM Iax-
TBI, M;

3.
P.5- MIOTHOCTH HAPYXKHOTO BO3/AyXa JJIs TEMIIepaTypsl Bozayxa +5°C, kr/m”;
P, ,g- 1o xe, uro B hopmyie (9).

Pacxoj TeroTel Ha HAarpeB MOCTYMAIOIIETO BO3yXa B KUJIbIC MOMEIICHHS B

pe3ysbTaTe JACHUCTBUS €CTCCTBEHHOW BBITSHKHOW BEHTHIIANHUH (OTPaHU30BAaHHBIN
IPHUTOK):

Qe =0,28[L, [p, [cl(t, —-t,) [k, Br (12)

rae L, —pacxon mpeaBapuTesbHO HE MOJ0TPEBAEMOI0 MIPUTOUYHOTO HHDUIBTPY-
FOLIErocs BO3/1yXa, M3/q; JUTSL JKWJIBIX 37aHUK YACTbHBIM HOPMATHBHBIA pacxon — 3
M7u Ha 1 M® KWIBIX TOMENIEHUH, Y4TO COOTBETCTBYET MPUMEPHO OJHOKPATHOMY
BO31yX000MEHY; TO €CTh

L, =3[F,, »a (13)

F,; — ILIOIA b T0JIA OTAIIMBAEMOTO OMEIIEHHS, M°

P, - To xe, uto B hopmye (9), kr/m;

C,t., 1., K- 1o xe, uro B popmyie (7), krinv’,

3a pacyeTHBIH pPacxoj TEIJIOThl HAa HAarpeBaHHE BO3/1yXa, MMOCTYMAIOIIETO B
JKHITbIE TIOMEIIEHHs, TPUHUMAeTCs 6onbinas u3 Bemuund Q. uwmn Q.. pac-
cuuTaHHbIX 10 (opmynam (7) u (12), i KyXHH MOACYUTHIBAETCS TOJBKO 3HAUe-
HHUE QHch , onpenensemoe 1o gpopmysie (7).

OKOHYAaTeNbHOE PEUIEHHUE O PACYETHOM PACXO/I€ TEIIOTH HA HArPEBAHKUE BO3-
JyXa, MOCTYIAIOIIEr0 B JKUJIbIE TTOMEIICHUS, HEO0OX0AMMO JenaTh MOCje CpaBHe-
HUS CYMMapHOTO pacxoja MPUTOYHOTO MHPUIBTPYIOIIETOCS BO3AyXa ¢ HEOOXO0IH-

9



MBIM BO3AYyXOOOMEHOM KBapTHUpPbI, ONPEACIIIEMOM B PACUETE€ CUCTEMbI BEHTHJISA-
u (cM. mpumep 1 u npumep 6 MeTonnvecknux yKa3zaHHM).
[Ipu moacuere NOoTEph TEIUIOTHI B JIECTHUYHOW KJIETKE 3JaHUS BMECTO BEJU-

YHHBI Qmp YYUTHIBAIOT I0OABOYHBIC TTOTEPH TEILIOTHI [ Ha MOJOTPEB XOJIOJI-

HOTO BO3/yXa, MOCTYHAIOUIEro MpH OTKPHIBAHWU HApPYXHBIX JABEpeil, MpuHUMAae-
MbIe TIo (hopmyie (6).

Pacuer noteps TemnoTel cBoaiT B Tabnuiy 1. B rpady 3 TaGauiibl 3anuchiBa-
IOT YCIIOBHBIE 0003HaueHus HapyXHbIX orpaxaennil (HC —wnapyxnas crena;, TO
—OKHO ¢ TpoiiHbIM ocTekiienueM; I1J1 —moi; IIT — moTosok u 1.1.). B rpade 4 yka-
3BIBACTCS OPUEHTAIIVSI OTPaXIAI0IIEH KOHCTPYKIIUU 10 cTopoHam ceera (FO — ror;
CB — ceBepo-BoCTOK; U T.1.). B rpade 5 3anuchiBaroTcsi pa3Mepbl MOBEPXHOCTH
OXJIXKICHUS TI0 CTPOUTEIBHBIM uepTexkam (puc. 1).

—, H HC
i i
o [
T L
T
: |
i 0 IIn IIm ITn IIm ITn ITm
T T e L
=
o = ; Nl
T =
=1 [ | [
tﬁl o IIn, ITm =
[N i
3 'L, ol - =
|

A

Puc.1 I1paBuna oOMepa 1utomajeit B IiIaHe U 1Mo BBICOTE 37aHuUs

JIuHelHbIe pa3Mepbl OTPAKICHHSI OTIPECIIAIOT CICAYIONIMM 00pa3oM:

1) miomaas OKOH, ABEpEl — IO pa3MepaM CTPOUTEIBHBIX IIPOSMOB B CBETY;

2) TUIOIIAIU TIOJIOB HAJl XOJIOHBIM IPOCTPAHCTBOM M TMOTOJIKOB — IO pa3Mepam
MEXJy OCSMHU BHYTPCHHHX CTE€H WJIM OT BHYTPEHHEH IMOBEPXHOCTH HAPYKHBIX
CTEH JI0 Ocell BHYTPCHHUX CTCH;

3) BBICOTA CTEH MEPBOT0 ATaXKA:
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* [IpHW HAJIWYWU T0Ja, PACIIOIOKEHHOTO HEMOCPEACTBEHHO HAa TPYHTE — OT YPOB-

HSl YMCTOTO T0JIa TIEPBOT0 TaXka 0 YPOBHS YHCTOTO M0JIa BTOPOTO 3TaXka,

* [IpHU HAJMYHUH 10Ja, PACHOJI0KEHHOTO HaJ MOJBAIOM, OT HUKHEN MOBEPXHOCTH

KOHCTPYKIIMH TI0JIa TIEPBOTO Ta)ka IO YPOBHS YUCTOTO I0JIa BTOPOTO ATAXKA,

4) BbICOTa CTE€H MPOMEXKYTOYHOTO 3Ta)ka — MEXKIY YPOBHSMH YHCTBHIX IOJIOB
JAHHOTO U BBIIIETIE)KAIIETO ITAKEH;

5) BBICOTA CTEH BEPXHETO 3Ta)ka — OT YPOBHS YUCTOTO TOJa IO BEpXa uepruad-
HOTO MEePEKPBITHS WU Bepxa OecuepaadyHoro MOKPHITHS.

6) nMHA HapyKHBIX CTE€H HEYTJIOBBIX MMOMEIIEHUH — MEKY OCSIMU BHYTPECHHHUX
CTCH; a yIJIOBBIX MOMEMICHH — OT KPOMKH HApY>KHOTO yIJia 0 OCH BHYTPEHHHX
CTEH,;

7) IJIMHA BHYTPEHHUX CTEH — 10 pa3MepaM MEKIY OCSIMHU BHYTPEHHHUX CTEH.

B rpady 7 3aHocaT 3HaueHue koaddunuenta tertonepenaun (1/Rg) paccmar-
puBaemoro orpaxiaeHus. B rpady 8 3anuceiBator pazHocts Temnepatyp (tg-tg). B
rpady 17 3aHOCsATCS OOIIME MOTEpU TEIUIOTHI, ompenensieMbie 1mo dopmyne (5)
CYMMHUPOBAaHHUEM OCHOBHBIX MOTEph TEIIOTHl (rpada 13) ¢ moTepsiMu TEIIOThI

QHHq, , (rpada 14)3a Beraerom Qg [(1_/71) (rpada 16).

ITorepun TennoTsl IO BCEMY 3A4aHUIO, BT, onpenensator kak cymMmmy NOTEphb TEl-
JIOTBI 110 BCEM ITOMEILEHUAM TaKEU U JIECCTHUYHBIM KIIETKaM.

[NPUMEP 1. Onpenenurts TEIUIOBbIE NOTEPHU ISl IBYX MOMEIIEHHN TPEXKOM-
HaTHOW KBapTHUpPHI (HAa BCEX ATa)Kax) JKUJIOTO JIoMa C 0BajIOM, OPHEHTHPOBAHHO-
ro rIaBHBIM (hacaioM Ha CeBep, U PacmoyiokeHHOTo B ropoje bpecre. [Tnomanu
roMereHun; xuinoi komaarer 101,103 - 16,M2, KUII0M koMHaThl 104 - Q1% Mac-
COBasi BO3LYXOIPOHHIAeMocTh okoH G =1,6 (1*-u-ITa)/kr. IIpoexTupyemas cu-
CTeMa OTOIUICHUS — BOJSHAs IBYXTPYOHAs C pYYHBIMH PaJMaTOPHBIMH BEHTHUIISIMU
(6e3 aBTOMATHUYECKHX TEPMOPETYJSATOPOB) M IEHTPAILHBIM PEryJIMpOBaHUEM Ha
BBOJIe. ITman 1 staxka 3maHus moka3aH Ha puc. 2. OCHOBHBIE CTPOHMTEIIbHBIE pa3-
MepHBI 3/IaHus yKa3aHbl Ha puc. 2 u puc. 3. COnpoTUBICHNUE TEIUIONEpeaayde s
HApyXKHOH cTeHbl Re=3,2 M>°C/Bt, 11 4YepaadHoro  MmepeKphITHs
Ro=6,0m>-°C/Br, mona 1 staxa Hax nmoasagom Rg=2,5m>-°C/BT, 0KOH (cTexitona-
KETOB ¢ TPOHHBIM ocTekennem) Ro=1m>-°C/Br.

Pemenue. Ilo TabGnunaM mprIOKEHUH METOIWYECKUX YKa3aHUU OIpesessieM:
TEMIIEpATypa BO3ayXa B KUIOM yriaoBoM nomemiennn 101 —tp=20°C, kyxune 102
—t=18C, B kopugope tg=18C, pacuernas remuepaTypa Hapy»)HOro Bo3ayxa t,=
-21°C, cpennss ckopocth Betpa W=3,7m/c; mo [1,1a6:1.5.3] koapduuuent N s
cTeH W mepekpbiTus N=1, nusa mona 1 sraxka N=0,75. Beicora 3manus H=12,2-(-
1,0)=13,21; h,=2,3-(-1,0)=3,31, h,=5,6-(-1,0)= 6,61, h3=8,9-(-1,0)=9,%:.

[I1oTHOCTH HAapYKHOTO ¥ BHYTPEHHETO Bo3ayxa 1o gopmyse (10):

353 K2 353 K2
g = =1205-: P, = —0 =1213".
Prao = 502420 ! Mo Pus = 572018 ! M
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Puc. 2 [1nan yactu 3panus k npumepy 1

VY ¢I0BHO-TIOCTOSIHHOE JIaBJICHKE BO31yXa B momelneHuu mo gopmyne (11):
3orax Py, = 122- 96) (127 -1,21319,81=1,45 I1a
2 otax Py, = (122- 6])(127-1,21319,81=3,4111a
1 stax Py, = (122- 28)-(127-1,2131(9,81=5,26I1a
PasHocTh naBneHunii BO3yxa Ha HApYy>KHOM U BHYTPEHHEN MTOBEPXHOCTIX OKOH
U KOJIMYECTBO MH(DHUIBTPYIOIIETOCS BO3AyXa yepe3 okHa 1o ¢popmyite (9):

1 srax
AP19=(13,2-3,3)-(1,4-1,205)-9,81+0,5-1,423(@,8+0,6)- 0,73-5,26=23]%a,
AP1%%=(13,2-3,3)-(1,4-1,213)-9,81+0,5- 1,4°3@,8+0,6)- 0,73-5,26=22]Ta,

2 3Tax

AP?'=(13,2-6,6)-(1,4-1,205)-9,81+0,5- 1,4%3(@,8+0,6)- 0,73-3,41=1Ma,
AP?%=(13,2-6,6)- (1,4-1,213)-9,81+0,5-1,4%3(@,8+0,6)- 0,73-3,41=18]%a,
12



3 sTax
AP?%'=(13,2-9,9)-(1,4-1,205)-9,81+0,5- 1,4°3@,8+0,6)- 0,73-1,45=14]Ta,
AP?%=(13,2-9,9)-(1,4-1,213)-9,81+0,5- 1,4733,8+0,6)- 0,73-1,45=144a.

12,200
,H’#:: ﬁ
~10,300 ~=
8,900 | T _
7,400 I
6,600
] %
L
5,600 | T —
N b
%
4100
-~ S
N
2,300 ' H
N T
0,800 I =
N i
L
—1,000 |
— ~0.550
AT A
%
C

Puc. 3 Pa3pes 3qanus k npumepy 1

Pacxon Bo3ayxa, nHQHUIBTpYIOIIETOCs Yepe3 okHa 1o hopmysie (8):
1 srax
G''= 0216m1,60{235)° =8,6kr/4, G'%= 0216[225016{227)"" =6,2kr/4;
2 dTax
G*'= 0216mB06M{19)°" =7,5kr/4, G*%%= 021622506{185)* =5,5kr/«;

3 aTaxK
13



G*'= 0216mB060{147)° =6,3kr/4, G°= 02162250,6{144)°" =4,6kr/w;
Heobxonumbie Bo3myxooOMeHbl 1o [3, mpuioxenue B, Tadn. B.1], (mpwo-
KeHUEe 3 METOIWYCCKUX YKa3aHWH) KyXHH Lx=90m3/x, cany3na Lcy =25u3/x,

BaHHOM Lg =253y,

Bo31yx0o00MeH 1Mo BeTMYMHE KUJI0M TUIOMA A KBAPTUPHI.

Lk =3 - Fe=3-(16,7+16,7+9)=3-42,4=12S/u

CymMMapHO€ KOJIMYECTBO BO3yXa, YXOISAUIEro U KyxHu L g, BanHOM L g, canys-
na L cy, 10mKHO OBITh HE MEHEe HEOOXOAMMOTO BO3IyXO0OMEHA KUJIBIX KOMHAT
KBapTUphI 110 hopmyiie (13):

Lk + Lg + Loy > Lk
90 + 25 + 25=140 > 127,2

[IpuauMaem BO3mMyxooOMeH KBapTuphbl paBHbIM 140 My, pacxoj TpeaBapu-
TEJIBHO HE MOJAOTPEBAEMOT0 IMIPUTOUYHOTO MHOUIBTPYIOIIETOCS BO3yXa Yepe3 OKHA
NPUHMMAEM paBHBIM MPONOPIMOHANBHO miomaasM nomemenuii: 101,103 — 55,1
M3/q, 104 — 29,]\43/11. Jlns obecnieueHust HE0OX0IMMOTO BO3yX000MeHa TpeOyeT-
cs ycranoBka B xuible momenienus 101-301, 103-303, 104-3Gdhurtounbix cre-
HOBBIX KjanaHoB (MOA0Op KjamaHOB HE MPUBOIAUTCI) C PACXOJOM MPUTOUYHOIO
BO31yxa uepe3 Hux: G''=55,1-8,6=46,kr/u, G*'=55,1-7,5=47 6r/a, G*'=55,1-
6,3=48,&r/4 u T.1.

Pacxon TemmoTsl Ha HarpeBaHwe WHOHUILTpyIOHierocs (HeopraHW30BaHHBIH
IPHUTOK Yepe3 HEIJIOTHOCTH M INEIH B OKHAxX) BO3AyXa ompeieiseM o (opmyiie

(7):

b = 028086 ({20 (-
d = 028062018 (-
b = 02875020 (- 21))EL 86 Br
vt = 028550 {18- (-
it = 028630 {20- (-
vt = 02861018 (- 21))[1250 Br

Pacxoz: TCIINIOTBI Ha HArp€B IOCTYHArOMICTO0 BO3AyXa B KWJILIC ITIOMCIHICHHA B

pe3ysbTaTe JCHCTBHSI €CTBECTBEHHOW BBITS)KHOW BEHTHJISALNMU (OTpaHU30BAaHHBIN
npuToK) 1o popmyie (12)c yuyeroM NpHHIATOrO BO3yX000MeHa KBAPTUPHI:

e aon = 028[55111,205M1 (20— (- 21)) 1= 762 By
BEITOBBIEC TEIUTOBBIIEIICHUSI B COOTBETCTBUU ¢ (hopmyioii (5):
10301 — 9[(294x 569) [{L— 0,7) = 45B;
102302 = 9 [§2,75% 36) [{L— 0,7) = 27Br

Pacuer motepb TemIOTHI CBelieH B TabuIty 1.
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Tabmuma 1

PACYET IIOTEPH TEIIVIOTHI
JlaHHBIE MO Orpaxnaa- JloGaBouHEIC . )
o —~ S
FOLICH KOHCTPYKIUH | O Teonorepu B| A |5 o
o o |g m
5 ~ 3 E‘ = C?'
O ol e« F 5B &
c M | °. 5 2 = - R
- =] E o) = =M (§ =
ﬁ fav] = _,_,I = &) = - T
- w| B x| 72 5 =5 =1
R Q ~ m = =) § =®
= SHE- - | 2| = 2 = | = = ()
=| & | o < | = E s |50 5 || 2
5| 2 |R|E = |~ | E|EZ ERR-REE: R
= 2% |§|Z| £ | =|5|E 8|8 S|SB 2|2 =
ol 5 =z | Bl & o w| | & =25 = o € o 2| & E
2 L | S| @ Q o | E S |o |2 2 123 8| 8
= = & = ) E s = e = = = o M g ~ 5
= ) Y| o 0 H| S| 5| 2= = = T 590 E| l B
o | B Z| o 8 s | E|B|E|lg |2 |= 2 |25 o || &
Z | = == i~ 5 | E TR e | = S =
5 < o ) RO o S S s I )
o A | — o = E|l A/l o = O = X 9 o,
s 2| E = 5| = | 8| &l 3 S |= 5 =2 )
s T =5 E = o] | & g = 2 & @ =
3 S| g > 2 5| E = = = |g g 8 =
< =
an S|z 3 cRAE= 2 = 3 o)
T = = = = 2 5 | & S
o, A = o m = E
o = g o = O
T | o o
o = ) P
g SRICHY
o
1 2 3| 4 5 6 71 8 9 10 11 12 13 14 15 (167

101| >xummas |HC | 3 | 6,48%x3,85] 24,90,31|141| 1 | 0,05/0,05( 1,1 | 349

KOMHaTta
ts=20fC | e | ¢ | 3,6x385] 13,90,31[41] 1 | 0,1] 0,09 1,15 203

F=16,M%| T0 | ¢ 2x1,5 3,0l 069411 0,2 0,091,15| 98

mi| - 3x5,88 174 0,4 | 41|0,75 O 0 1 217
2866 | 762 | 150| 451583
102| xyxHs |HC| ¢ 3x3,85 11,§0,31{39| 1| 0,1 0 1,1 154
t=18C
F=99M2|T0 | ¢ 1,5x1,5 2,3] 0,6939( 1| 0,1 0 1,1 67
LI 3,663 11, 0,4 | 39|0,75 O 0 1 128
Kopunop | mn 2,22%3 6,7 0,4 39,79 0 0 1 78
ts=18C 2427\ 68 | 89 | 27| 468

201 xwumas |HC | 3 | 6,48x3,3| 21,40,31{41| 1 |0,05/0,05| 1,1 | 299

KOMHarTa
ts=20fC |mc| ¢ | 36x33 | 11,9031 41| 1| 0,1 0,09 1,15 174

F=16,7m?| T0 | ¢ 2x1,5 30/ 06941 1] 0,1 0,09 1,15 98
>570| 762 | 150| 451287

202 xyxHa |[Hc| C 3x3,3 99| 03139101 O 1,1 132

ts=18C
F=oou®|T0| c | 15x15 | 23] 06939 1] 01| 0] 11 67

2198| 60 | 89 | 27| 231

301 xwmmas |HCc| 3 | 6,48%x3,7| 24,00,31(41| 1 | 0,05/0,05| 1,1 | 335

KOMHaTa
ts=20’C | nc | ¢ | 3.6x3,7 | 13,3031 41| 1 | 0,1] 0,09 1,15] 195

F=16,7m?| T0 | ¢ 2x1,5 3,0/ 0,6941| 1| 0,1| 0,053 1,15| 98 | 762| 150| 451467
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moT| - 3x5,88 | 17,§0,17| 41| 1 0 0 1 123

> 750

302 kyxHs |HC| C 3x3,7 11,11 0,31{39| 1| 0,1 0 1,1| 148
te=18°C

F=9,0m% | TO | ©C 1,5x1,5 2,3 0,6939| 1] 0,1 0 1,1 67

oT 3,66x3 | 11,00,17| 39| 1 0 0 1 73

Kopugop |mot 2,22%x3 6,7 0,1739]| 1 0 0 1 44
te=18°C

>331| 50 | 89 | 27| 354

[Mpumeuanue: [loxcyer miomianeii HApY)HBIX CTEH MPOU3BOAAT O€3 BhIUETA TUIOMIAIN
OKOH, a B Tpade 7 —wu3 kodpduiMeHTa Terionepeadyd OKHa BHIYUTAIOT KOI(PPHUIIUESHT
TETUIOTIEPEIaYll CTEHBI.

4. KOHCTPYUPOBAHUE CUCTEMbI BOAAHOI'O OTOIVIEHUSA

B kypcoBoM mpoekTe HE0OXOIUMO 3alpOEKTUPOBATh BEPTHUKAIBHYIO CUCTEMY
BOJISTHOTO OTOIUICHUSI C UCKYCCTBEHHOW HUPKYJSIUEH (IByXTpyOHYIO WM OJHO-
TPYOHYI0) C BEpXHEH WIIM HUKHEH pa3BOJAKON maructpaied. THIT CUCTEMBI OTOII-
JIEHUS YKa3aH B 33JJaHUU HA IPOCKTUPOBAHUE.

3amadell KOHCTPYUPOBAHUSA CUCTEMBI BOJSHOIO OTOIUICHHUS SIBJISIETCS IIPABUJIb-
HO€ pPa3MEIICHHE OTOMHUTENbHBIX MPUOOPOB, CTOSIKOB, MarucTpajeil, yCTpoucCTB
JUIsL yIAlIEHUs BO3[yXa U3 CHCTEMBI, 3alIOPHO-PETYIMPYIOLIEH apMaTypbl, Ha3Ha-
YeHHe YKJIOHOB TPYyO, MECTa PACIOI0KEHHUS TEIJIOBOTO IMMyHKTA B MOJIBAJIE 3/1aHUs
(puc. 7).

B cucremax ¢ BepxHEH pa3BOAKOM NOAAOIIME MAruCTpav MPOKIAAbIBAIOTCS
Ha Yepjake Ha paccTossHUM 1+1,5v OoT HapyXKHBIX CTeH, oOpaTHbIE — B IMOJBAJIE,
IIPYM OTCYTCTBHUHM IIOJBajla — B IIOJIIOJIBHOM KaHalle. B cucremax ¢ HMXKHEUW pas-
BOJIKOM TMPOKJIagKa MOJAIOIIUX U OOpPaTHBIX MarucTpajieil OCyIIeCTBISETCS COB-
MECTHO B I1I0JBaJI€, TP OTCYTCTBHUHM I10JIBAJIa — B MOJAIIOJIBHOM KaHaie. Marucrpa-
79 IpoKaabiBaloT ¢ ykinoHoMm He MeHee 0,002.B 3panusax mupuHoit 10 9 meTpoB
MalruCTpaJid MOKHO MPOKJIAJbIBAaTh BIOJb UX NPOAOJIBHON OCU. B 31aHMsIX mmpu-
HOU Oosiee 9 METPOB paIMOHANIBFHO HCIIOJNB30BAaTh JBE Pa3BOAAILIME MalUCTpaliu
BJI0JIb KXo (hacagHoi cTeHsbl (puc. 4).

T

- — S

- ATT R— :
G ainy)

2 "

i)

Puc. 4 Pacnonoxenue marucrpajiei TyMUKOBOM CUCTEMbI OTOIUJICHUS C HIKHEN
pa3BOAKON B 3AaHUIX IIUPUHOMN Oosee 9 MeTpoB
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[{ennecooOpa3Ho pa3AeiiuTh CUCTEMY OTOTUICHHUS HA JIBE WM OoJiee JacTe (Bet-
BEil) OIMHAKOBOM JUIMHBI U C IPUMEPHO PABHBIMU TEILJIOBBIMH HArpy3KaMH.

['maBHBIN CTOAK CHCTEM OTOIUIEHUS C BEPXHEW pPA3BOJKOM pPa3MEIIAlOT BO
BCIIOMOTATEJIbHBIX MOMEIICHHUAX (HAlpuUMep, B KOPUIOPE MU JICCTHUYHOW KIIET-
ke). OTonuTeNbHbIC CTOSKH, KaK IMPABUJIO, PACIOaraloTcsl Y Hapy»KHBIX CTeH. B
YIJIOBBIX MOMELIEHUAX UX CJEAyeT pacroiiaraTh B yriiax, oOpa3oBaHHBIX HAPYK-
HBIMU CTE€HAMU, YTOOBI MPEIOXPAHUTH YTIIbI OT CHIPOCTH U TTPOMEP3aHUSI.

VYnanenue Bo3ayxa U3 CUCTEMBI BOJISHOIO OTOIUICHHUS MpEIyCMaTpUBAIOT B
BEPXHUX TOYKAX CUCTEMBI. /|15 BBIMTyCKa BO3yXa U3 CUCTEMBI C BEpXHEH Pa3BOJI-
KON Marucrpasieil Ha MOJA0IIMX MarucTpalisix B BEPXHUX TOYKAX YCTaHABIIMBAIOT
aBTOMATHYECKUE BO3TyXOOTBOJUMKH WM MPOTOYHBIE BO3MyXOCOOpHHKHU. B cu-
CTEMax C HUXKHEW pa3BOAKON 00EHX MarucTpayiei Ijis ATUX IeJIe MmpeaycMaTpu-
BalOT BO3JYXOOTBOJYHKH, Yallle BCETO PYy4YHbBIC, YCTaHABIMBAaEMble B BEpXHEH
npoOke nmpubdopa BEpXHEro ITaxa.

TpyOompoBoABI CHCTEM OTOIUICHHSI CIIEAYET MPOCKTUPOBATH M3 MOJHMMEPHBIX,
METaNIONOJIMMEPHBIX, CTAIBHBIX U MEAHBIX TpyO. B KypcoBoM mpoekTe HeoOXo-
IUMO 3alpPOEKTHPOBATH CHUCTEMY OTOIUICHHS W3 CTalnbHBIX TpyO. I[Ipokmamka
CTaJIbHBIX U MEAHBIX TPYOOMPOBOJIOB CUCTEM OTOIUICHUS JOJKHA MPEAyCMaTpH-
BaThCsl OTKPBITON. TETUIOBYIO U30JISIIHMIO CIIEAYET MPeaycMaTpruBaTh Ui TPyOOmpo-
BOJIOB CHCTEM OTOIUICHHUS, MPOKJIAJbIBAEMbIX B HEOTAIUIMBAEMbIX MOMEIICHHUAX, a
TaK)Ke B MECTax, TJIe BOZMOKHO 3aMEp3aHHe TeINIOHOCUTENS. TpyOOonpoBOIbI B Me-
CTax MepeceueHus] MEePEKPHITHI, BHYTPEHHUX CTEH M MEPErOpOJIOK ClIeyeT Mpo-
KJIQJBIBATh B THJIb3aX U3 HETOPIOUNX MATEPHAJIOB.

Komnencanust yaJiuHEeHUsI CTOSIKOB B 3[aHUSAX 10 4 sTaxkel oOecreynBaeTcs
€CTECTBEHHBIMU WX M3I'MO0aMU B MECTax MPHUCOCIUHEHHS K TIOIAIOIINM MalucTpa-
M. B 4-7 3TaxxHbIX 3aHUSIX OJTHOTPYOHBIE CTOSIKM U3IMOAIOT HE TOJIBKO B Me-
CTaxX MPHUCOCIUHEHHMS K TIOIAf0IIeH, HO B K oOpaTHOU Maructpaiu. CXemMbl MpUco-
€MHEHUS CTOSIKOB K MarucTpajsiM MOKa3aHbl HA pUC. D.

3anopHyI0 apMartypy cleayeT mperycMaTpUBaTh JJIsl OTKIIOUEHUS U CITyCKa BO-
Il OT OTAEJIbHBIX KOJIEll, BETBEW U CTOSKOB CHCTEM OTOIUICHHUS. YCTaHOBKA 3a-
MMOPHOM apMaTyphl HE 00s3aTEIbHA HA CTOSKAX B 3JJaHUSAX C YHUCIIOM 3TKEU TPHU U
MeHee. B cucremax oToruieHusi clieqyeT ImpeaycMaTpuBaTh YCTPOMCTBA ISl MX
OTIOPO’KHEHUS M 3aIOJHEHUs BOAOW. Ha kakioM cTosike, Ha KOTOPOM YCTaHABIIH-
BaeTcs apmarypa, CiaeayeT npeaycMaTpuBaTh 3alIOPHYIO0 apMaTypy CO IITylepaMu
JUTS IPUCOCTUHEHUS IJIaHTOB (CM. puc. 5).

VYkI10HBI TPyOOIIPOBOIOB HEOOXOUMBI JIJIsi 0OOECIeueHus JBUKEHUS BO3ayXa K
MEeCTaM €T0 YIaJICHHS B MOAAIONIUX MAaruCTPAISAX MPHU BEPXHEH Pa3BOJKE U CaMo-
TEYHOTO CIMBA BOJIbI U3 MOAAIOUIMX U OTBOISIIMX MarucTpasei npu HUKHEH pas-
BOJIKE€ Y OTBOJSIIMX MAarucTpajed Ipu BEPXHEW pa3BOJKe. YKIOHBI TpyOOIPOBO-
noB cienyet npunuMath He MmeHee 0,002 pexomenayercs 0,003). TpyOompoBoasl
JIOTYCKaeTCsl MPOKIAAbIBaTh 0€3 YKJIOHA MPU CKOPOCTH JBWIKEHUS BOJBI B HHUX
0,25wm/c u bouee.

H@KOTOpBIe 9JICMCHTBI KOHCTPYKINH CUCTCM OTOINJICHUSA IMOKAa3aHbI HA PUC. 6.
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6)

Ti—
B) T2
Puc. 5 CxeMbl mpUCOEIUHEHUSI CTOSKOB K MarucTpaisiM 3/1aHUN pa3IuyHOU
TAXKHOCTU: a — JIBYX-TPEXITAXKHBIX, 0 — YEThIPEX-CEMUATAXKHBIX C BEpXHEH paz-
BOJIKOM, B — C HWXKHEHN pa3BoAKON. 1 —CIyCKHOM KpaH, 2 —3alopHbIN KpaH.

Puc. 6 HekoTopble 3eMeHTbl KOHCTPYKLIUN CUCTEM OTOTICHUS
a)- MOJICOCTMHEHUE CTOSIKA K MOJJAIOIIEH MArUCTPaIn Ha Yep/IaKe C IBYXCKaTHOM
KpOBIIeH, 0)-TO ke ¢ TUIOCKOW  KPOBIIEH, B)- MMOJICOSINHEHUE CTOSIKA K 00paTHOM
MarucTpajiy B OJBAJIE, T)- MOJICOCTUHEHUE CTOSKOB IIPU HUKHEH pa3BOJIKE
1-kpan mapoBo#, 2-knanaH 0aJaHCUPOBOYHBIHN, 3-KpaH MIAPOBOM I CIUBA BO-
IBI U3 CTOsIKA, 4-KJ1anaH OaaHCHPOBOYHBIHN (MM PErynsTop mepernaaa JaBiIeHus

JUTSL IBYXTPYOHOM CHCTEMBI), STHIb3a.
18



[Tpumep pacmoniokeHuE FIEMEHTOB CUCTEMBI OTOIUICHUS Ha TUTaHaX 37aHus I10-
Ka3aH Ha puc. 7-9.
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Puc. 7 [Ipumep pacnosioxKeHuUsl 3JIEeMEHTOB CUCTEMbI OTOIJICHUS] M BEHTWIISIIIUU Ha
IIJIAHE dTaXKa

B xadecTBe OTOMUTENBHBIX MPUOOPOB B KUIIBIX 3IaHUSX HUCIIONB3YIOT paguaTo-
PBI WIIK KOHBEKTOPBHI.

OTtonurenbHble TPUOOPHI ClIEAyeT pa3MellaTh, Kak MPaBWIO, MOJ CBETOBBIMHU
IpoeMaMH B MECTax, JOCTYMHBIX AJII OCMOTpa, PEMOHTA M OYUCTKHU. [[nmnHa oTo-
MUTEJIBHOTO MPUOOpa A0KHA OBITh HE MeHee /5% IIuHBI CBETOBOTO IpoeMa. Ec-
a1 puOOpHI MOJI OKHAMHU Pa3MECTUTh HENb3sl, TO JIOMYCKAeTCsl UX YCTAaHOBKA Y
HApYXHBIX WM BHYTPEHHUX CTEH, OJIKE K Hapy>KHBIM. B yrioBBIX MOMEIICHUSIX
nprubopsl HEOOXOAMMO pa3MeliaTh Ha 00enx HapyXHbIX cTeHax. [Ipu Takom pas-
MEIICHUH JABUKEHHE BOCXOSIIETO TEIIOBOTO BO3/1yXa OT OTOMHUTENbHBIX MPUOO-
POB MPENATCTBYET 00Pa30BaHUIO HHUCMAJAIOMIUX XOJOIHBIX MOTOKOB OT OKOH M
XOJIOJTHBIX TOBEPXHOCTEH CTEH U MOMaJaHuI0 UX B pab0vyI0 30HY.
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Puc. 8 HpI/IMCp PaCIoJIOKEHHA OJICMEHTOB CUCTCMBI OTOIINICHUA W BCHTUJIAIIWH Ha
IJ1a”HEC 1ImoaBajia

[TonHast BBICOTA OTOMHUTEIBHOTO IpUOOpa T0JKHA OBITh MEHBIIIE PACCTOSHUS OT
YECTOTO T0JIa JI0 HU3a MOJOKOHHOM MOCKM (MJIM HU3a OKOHHOTO IpoeMa IpH ee
OTCYTCTBHMHM) Ha BennuuHy He MeHee 110 mm. OtonurtensHble TPUOOPHI B KHIIBIX
37IAHUSAX CIIEAYET YCTaHABIUBATh OMIKe K MOy MoMerieHuit Ha paccrossHuu 60-100
MM OT M0Jja. DTO MO3BOJISIET 00ECHeYrBaTh PAaBHOMEPHBIM MPOrpeB BO3AyXa y TO-
BEPXHOCTH I10J1a ¥ B paboyel 30HE.

B necTHUYHBIX KIeTKax 3AaHui 10 12 sTaxkell OTONUTENbHbIE TPHUOOPHI pa3me-
IIAI0T Ha MEPBOM 3Ta)X€ Ha YPOBHE BXOJHBIX JBEpEil; B TaMOype yCTaHOBKA MpHU-
00pOB U MpOKJIaaAKa TPyOOIPOBOIOB HEIOMMYCTHUMA BO N30€KaHNE 3aMep3aHHsl BO-
Ibl B HUX. B ciyyae HEBO3MOXKHOCTH pa3MEIEHUsI BCEX MPUOOPOB PsIIOM C BXOJ-
HBIMU JIBEPSIMU B JICCTHUYHOMU KJIETKE, YaCTh MX MEPEHOCST Ha IUIOMAAKY MexXIy 1
U 2 dTaXKaMHu.
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Puc. 9Tlpumep pacnosioxeHus 371€MEHTOB CUCTEMbI OTOIUICHUS! U BEHTUJISILIUU Ha
IUIaHE YepaaKa

OtonuTenbHbIe MPUOOPHI MOACOSNUHSIOT K cTOosKaMm ¢ oaHoi (puc. 10a, 108)
Wn ¢ AByx ctopoH (puc. 106, 10r).

[IpucoenquHeHne OTOMUTEIBHBIX MPUOOPOB K CTOSIKAM CHCTEMBI OTOIJICHHS
MOKET OBITh OJHOCTOPOHHUM, Pa3HOCTOPOHHUM H HWXHUM. [IpucoennHenue
OTONUTENIbHBIX MPUOOPOB, PACIONAraeMbIX Y HAPYKHBIX YIJIOB MOMELIECHUN U B
JIECTHUYHBIX KJIETKaX, CIEAyeT MpeaycMaTpuBaTh OAHOCTOpoHHee. s oromu-
TEIbHBIX TPUOOPOB B JIECTHUYHOM KIIETKE MPEIyCMAaTPUBAETCS OTACIbHBIN CTOSIK,
K KOTOpPOMY HE TIPUCOEANHSIIOTCS IPUOOPHI IPYTUX MTOMEIICHHH.

PasHocTropoHHee mpucoenIMHeHnEe MPUMEHSETCS B Clydyasix, KOrja OTOMUTEINb-
HBIN pUOOP COCTOUT U3 25U OoJiee CEKIUN pauaToOpOB WM UMEET JUTMHY OoJiee
2 MeTpoB. BapuaHTbl MPUCOETMHEHUSI OTOMUTEIBHBIX MPUOOPOB K CTOSIKaM Bep-
TUKAJIBHBIX CUCTEM OTOIUICHHUS MTOKa3aHbl Ha puc. 10.

Jlis perynupoBaHUsl TeMIEpaTyphl BO3/AyXa B MOMEIICHUSX y OTONMUTEIbHBIX
npuOOpPOB CIIEyeT yCTaHABIWBATh PYYHYIO WJIM aBTOMATHUECKYIO pPETyIUpYyIO-
HIYI0 apMaTypy, KpoMe IpruOOpOB JIECTHUYHBIX KJIETOK. B 'KHIIBIX 3AaHUIX Y OTO-
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MUTEIBHBIX MPUOOPOB CJEAYET yCTaHABIHMBATH, KaK IMPABWIO, aBTOMATHYECKUE
TEPMOPETYJIATOPHI, OOECHEYMBAIOIINE MOJJAEPKAHUE 3aJlaHHOW TeMIlepaTyphl B
KaXJIOM TMOMEIIEHUU ¥ SKOHOMUIO MOJIauyd TeIjia 3a CUYET MCMOJIb30BaHHS BHYT-
PCHHHX TEIUIOM30BITKOB (OBITOBBIC TEIUIOBBIZCICHUS, COJMHEYHas panuaius). B
MPOEKTE B KAYECTBE MpUMEpPa HEOOXOIUMO 3aMPOECKTUPOBATH PYUYHBIE PETYIUPO-
BOYHBIE BEHTHJIM C BO3MOKHOCTBIO THPABINYECKON HACTPOUKH Wi Oe3 Hee.

1 1
a
. 1
1 -iz_ 1
] - ]
a) 6)
<1250 <1250
2 2 2
——— — - ———
B) r
1
k)
2 4

}i{) —— 3} |
Puc. 10IIpucoeanHenue oTONMUTENbHBIX MPUOOPOB K CTOSIKAM BEPTUKAIbHBIX CHU-
CTEM OTOIUICHUS: a) U 0) - OMHOTPYOHBIX, B) M T) - IBYXTPYOHBIX, 1) - K BEPXHUM
npubOopam CTOSIKOB ¢ HI)KHEH pa3BOJIKOM Maructpaieii IByXTpyOHO# CUCTEMBI, €)
- OTHOTPYOHBIX MPOTOYHO-PETYIUPYEMBIX, ) — PA3HOCTOPOHHE MTPUCOESTUHEHUE

npu OOJIBIION JUTMHE PUOOPa, 3) — HIKHEE TPUcOoeTuHEeHHE (JIJ1s1 PUOOPOB CO
BCTPOCHHBIM TEPMOPETYIISTOPOM).
1 —cmeneHHbBINH 3aMBIKAIOIIUNA Y4aCTOK, 2 —peryJIMPOBOYHBIA BEHTUJIb PYYHOU, 3 —
BO3JYXOOTBOAUYMK PYYHOU, 4 — KpaH TPEXXOJIOBOM, D — CMENIEHHbIH O0XOJHOMU

y4YacTOK.
B cootBerctBuu ¢ . 6.14u3menenuit Ne 3 k [2] mpu mpoeKTHPOBAHUU OTOILIE-
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HUSl KWIbIX 37aHUN HEOOXOOUMO MpeaycMaTpuBaTh PErYJIMPOBAHHUE U YYET IO-
TpeOIsIeMOr TEIIIOTHI KaXIbIM OTJEIBHBIM ITOTPEOUTENEM B 3IaHUU (TO €CTh Kax-
JOW KBapTHUPOK), a TaKXKe 3AaHUEM B 1esioM. /st ompeesieHnust pacxoaa TEIUIOThI
Ka)XKJI0M KBapTUPOW B JKUJIBIX 3[aHUSAX CJIEIyeT IpeaycMaTpuBaTh yCTPONCTBO
KBapTUPHBIX CHUCTEM OTOIJIEHHS C FOPU30HTAJIBbHON pa3BOAKON TpyO U ycra-
HOBKOW CYETYMKA pacxojia TEeIUIOTHl (TErUIocUeT4YrKa) IUIsl KaKI0W KBapTHPBHIL.
OpHako B BEPTUKAIBHON CHCTEME OTOIJICHUS] HET BO3MOXXHOCTH YCTaHOBKH TeIl-
JIOCYETYHKA, MIOFTOMY B 3TOM Cllydae NMPUMEHSIETCS MOKBAPTUPHBIA Y4eT C IpU-
MEHEHHEM HHAMKATOPOB pacxoja TEeIUIOThI, YCTAaHABIMBAEMbIX Ha KaXXJIOM OTO-
NUTEIBHOM NPUOOpE.

OTtonurenpHble TPUOOPHI HA TUTAHAX 3[AAHMS W300PaXKAOT JIMHUEH TOJIIHUHOMN
Ivmm u gmuHOM 10MM HE3aBHCHMO OT KOJMYECTBA CEKIIUM B MpuOOpe, a Ha cXeme
CUCTEMBI OTOIUICHHUS - IPSIMOYTOJIbHUKAMHU, JUIMHA KOTOPBIX TOJKHA COOTBECTBO-
BaTh NPUHSATON Ha IUIaHAX, a BBICOTA — JIEHCTBUTENHLHON BBICOTE (B MacmiTade)
npubopos. Bce nonatomue TpyoonpoBoasl H300pakatoT CIUIOIIHON JTMHHUEH, 00-
paTHbIE — IyHKTUPHOM.

KoucTpyupoBanue cuCTEMBbl 3aKaHYMBAIOT BbIUEPUMBAHHUEM CXEMbI CHCTEMBI
OTOIUIEHHsI C HaHECEHUEM TEIJIOBBIX HAarpy30K OTONMTEJIBHBIX MPUOOPOB U pac-
YETHBIX YYaCTKOB LUPKYJIALUOHHBIX KOJIEII.

5. THIAPABJIMYECKHUHN PACYET CUCTEMBI BOISTHOT O
OTOIIVIEHMS

[lens rugpaBIrdeckoro pacdera — nmogoOpaTh AMAMETPHI TPyOOIPOBOIOB, pe-
T'yJIMPOBOYHbIE W 0aJaHCUPOBOYHBIC KJIaMaHbl IIPU yCJIOBUHU HCIIOJIB30BaHUS pac-
MOJIAaraeMoro Tepernaaa JaBICHUS Ha BBOJE I OOecredeHus CTaOWIIbHOCTH U
OeCITyMHOCTH pabOThl CUCTEMBbI OTOTUICHHUS, MHUHHMHU3AIMU YKCILTyaTallUOHHBIX
Y KanuTaJbHbIX 3aTpaT. [ upaBInuecKuil pacueT OCHOBAH Ha 3aKOHAX T'MJIPaBIIH-
KW TIpY JIBMOKEHUU BOJBI IO TpyOaM CYIECTBYIOT MOTEPHU JIaBJICHUS HA MPEOJI0-
JICHUE TPEHUS IO JUTMHE TPYOONPOBOJOB U B MECTHBIX COMpPOTHBIEHUAX. Cymma
ATUX TIOTEPh B TPYOONPOBOAAX IHMUPKYISAIHUOHHOTO KOJbIA CUCTEMBbl OTOTUICHUS
J0JKHA OBITh MEHBIIE PACUETHOTO ITUPKYJISIIMOHHOTO MABJICHUS ISl 9TOM CHCTE-
MBI.

['uapaBnuueckuii pacyeT BBIMOJTHSIIOT MO aKCOHOMETPUUYECKOUW cxeme Tpyoo-
IIPOBOJOB CUCTEMBI OTOTUICHUS. Ha cxeMe HaXoaT IUPKY/ISIMOHHBIE KOJIbIIA, JIe-
JISIT UX HA YYaCTKH, HAHOCST TEIJIOBBIE HAIPY3KH KaXKO0TO OTOMUTEILHOTO MPrUOo-
pa, paBHbIC TCIUIOBOM pacueTHOU Harpy3ke nmomenieHus Q,. ([Ipu Hamuuum IByX M
0oJiee OTOMMUTENBHBIX TPUOOPOB B MOMEIICHUH HEOOXOAMMO Pa3ACIIUTh BETHUUHY
pacueTHO# Harpy3ku Q, MeXIy HUMH. )

Kaxngoe HUpKyIsIUOHHOE KOJIBIIO CUCTEMBI OTOIUICHUS - 3TO 3aMKHYTBIM KOH-
TYp MOCJEA0BATEIbHBIX YYACTKOB. YUYaCTOK — OJ[HA WJIM HECKOJIBKO TPYO ¢ OJTHUM
U TEM K€ PacXOJ0M TETUIOHOCUTENs. B omHOTpYyOHO!H cHUCTEMe OTOTUICHUS KOJIH-
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YEeCTBO IUPKYJISIIMOHHBIX KOJEIl PABHO YUCIY CTOSIKOB, a B ABYXTPYOHON — KOJIH-
4YeCTBY OTONUTENIbHBIX TPUOOPOB.
B kadecTBe r1aBHOTO (OCHOBHOTO) PacU€THOTO IUPKYJSIIUMOHHOTO KOJIbIIA IPH-

HUMACTCA OUPKYISIIUMOHHOC KOJIbIO, B KOTOPOM 3HAYCHHUC P= PP/ZL HanMCHBb-
mee (P - PaCYCTHOC LHUPKYIIUOHHOC AABJIICHUC I paCcCMaTpUBaACMOro KOJIbIA,

2L CyMMa JIJTHH YYaCTKOB IUPKYJISIIHIOHHOTO KOJIBIIA).

OTUMH KOJIBIIAMHU SIBIISIOTCS:

* B CHCTEMax C TYIHKOBBIM JIBUKCHHEM TEIUIOHOCHUTENSI B MAruCTPassaX: s
OJTHOTPYOHBIX CHUCTEM — KOJBLIO uepe3 Hambosee HarpyKeHHbIH M3 cambIX yna-
JICHHBIX CTOSIKOB, JIJISl IBYXTPYOHBIX CUCTEM — KOJIBIIO Yepe3 HIKHUN OTONMUTEIb-
HBIA pUOOp Hanbosiee Harpy>KEHHOTO M3 CaMbIX Y/AaJeHHBIX CTOSKOB. 3aTe€M BbI-
HOJTHSETCS PacUeT OCTATBHBIX UPKYJISIIHOHHBIX KOJIEI,

* B CICT€Max C MOMYTHBIM JIBUKEHHEM TEIUIOHOCUTEIISI B MATUCTPANIAX: IS O~
HOTPYOHBIX CHUCTEM — KOJbBIIO Yepe3 HamOoJiee HArpyKEHHBIA CTOSK, JJIS JIBYX-
TPYOHBIX CHUCTEM — KOJBIIO Yepe3 HUKHHA OTONMUTENbHBIM mpubop Haubomee
HArpy>KEHHOTO CTOSIKA. 3aTe€M BBIMOJIHSAETCS pacyeT HMUPKYISIIMOHHBIX KOJEI[ de-
pe3 KpaiiHue CTOsKH (OMMKHUN U TaabHUK);

[Tpu rugpaBnuueckom pacuere CBO cnenyeT BeIOpaTh OJHO M3 JBYX HaIlpaB-
JeHui pacuera [5].

[lepBoe HampaBiIeHHE THAPABIUYECKOTO PacueTa COCTOUT B TOM, YTO TUAMETPHI
TpyO W MOTEpH JaBJIEHUS B KOJBIE OMPEENIAIOTCS MO 33aBaeMON ONTUMANIbHOM
CKOPOCTH JIBUYKEHUS TETJIOHOCUTENS Ha KaXK/IOM y4aCTKE OCHOBHOTO LIUPKYJISALIN-
OHHOTO Kouiblla. CKOPOCTh TEIJIOHOCHUTENSI B TOPU3OHTAIBHO PACIOJI0KEHHBIX
TpyOax ciexayer npuHumarh He Hmke 0,25m/c ans obecniedeHus yaneHue Bo3ay-
xa u3 HUX. OnTUManbHasi pacdeTHas CKOPOCTh IBMIKEHUS BOJBI JJIS CTAIbHBIX
tpyd - mo 0,3...0,5m/c, ynenvHas mortepst maBinenuss Ha TpeHne R He Oonee
100...200ITa/m.

Ha ocHoBanuu pe3ynpTaToOB pacueTa OCHOBHOTO KOJbIA MMPOU3BOAUTCSA pacyer
OCTaJIbHBIX IUPKYISLIHUOHHBIX KOJEIl MyTeM OIpeleeHUs] pacrnojaraéMoro JaB-
JeHUS B HUX M TOA00pa JAMAMETPOB [0 OPUEHTHPOBOYHOW BEIUYHMHE YACITHHBIX
noTeps JaBiaeHus R, (METOI0M yAenbHBIX OTEPh JaBICHHS).

Bropoe HampapiieHHWe THAPABIWYECKOTO pacyeTa COCTOUT B TOM, YTO MOJIOO0p
IMaMeTpOB TPyO Ha pPacCUYETHBIX Yy4acTKaX W ONpEICIICEHUE IMOTEepPh NABJICHUS B
HUPKYJISIUOHHOM KOJIbLIE TPOM3BOJIUTCS IO HM3HAYAIBHO 3aJaHHOW BEIMYHUHE
pacronaraeMoro UUpKYJSIIUOHHOTO JIaBJICHUS JUIsl CUCTEMBl OTOIJIeHus. B 3Tom
Clly4ae JIuUaMeTpbl y4YacTKOB MOAOUPAIOTCS MO OPUEHTHUPOBOUYHOM BEIMYHUHE
yIENbHBIX OTepPh JaBieHus R, (METO10M ylenbHBIX HOTEPh AABICHHUS).

[NPUMEP 2. [IpousBecT THAPABIMYECKUN pacdeT TPyOOIpOBOIOB ABYXTPYO-
HOW TYNUKOBOW CHUCTEMBI BOJASHOTO OTOIUICHUS C HUXXHEW Pa3BOJKOM M HCKYC-
CTBCHHOW LIUPKYJISLUMUEH, MPUCOCAUHEHHOM K TEIUIOBBIM CETAM I10 3aBUCHUMOW
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CXEM€ CO CMECHTENIbHBIM HAacOCOM Ha mepembluke. [laBieHue, mepemaBaeMoe B
CBO wu3 TerioBoii cetd (3a BBIYETOM IOTEPh JABJICHUS B TEIIOBOM ITYHKTE)
P=7300 Ila; mpoxkJyiagka CTOSKOB OTKphITasi, TPyObl CTajJbHbIE BOJOTAa30IPOBOJI-
Hbl€, TEMJIOBAsl HArpy3Ka Kaxaoro npubdopa Q,, ykaszana Ha cxeme (puc. 11),pac-
YeTHBII Mepernas| TeMIepaTyphl BOIbI B chcTeMe tr-to=95-70=258C, paccrosuue ot
neHTpa npudopa 1 sTaxka 10 MEHTpa HarpeBa B TeruioBoM myHkTe h=1,85M, BhICO-
Ta 3Taxka — 2,8M. J{ns perynupoBaHus TEIIONepeaadyd OTOMUTENIBHBIX MPUOOPOB
UCTIOJIB3YIOTCS MPsIMBbIE PYYHbIE panuaTopHble BeHTiM Mapku Mikrotherm dup-
Mbl Heimeier c Bo3MOXXHOCTBIO TPEABAPUTEIILHOW HACTPOWKU JUIS THUApABIHYE-
ckoil 6anancupoBku. s ruapaBnudeckoit 6anancuposku CBO y ocHoBaHUs cTO-
SIKOB IMPUMEHEHBI py4YHbIe OajJaHCUpOBOYHBIE Kilananbl Mapku [ BV dupmer TA.

Pemenne. BrimonHenne ruapaBinyecKkoro pacyeTa HauyMHAEM C OINpeiesieHus
pPacyYeTHOro LMPKYIALUOHHOrO naBieHus Py, Ila. BeiOupaem rinaBHoe pacueTHoe
[UPKYJSIIUOHHOE KOJIBIO Yepe3 HarpeBaTeIbHBIN MPUOOp MEepBOTO 3TaXa CTosKa 4
Kak HauOoJiee yAalEHHOTO OT TEIJIOBOIO IYHKTa M HauOoliee HarpyXKeHHOTro
(¥ Qu=494@Br).

Pa30uBaemM riaBHOE pacyeTHOE KOJIBLIO HAa YYaCTKH, HyMEPYEM YYacTKH U yKa-
3bIBa€M Ha Ka)JIOM TEILUIOBYIO Harpysky Quq ¥ AmuHy. J[nuHa KoJblla COCTaBIIsET
ZI =37,3M.

[Ipn ycTaHOBKE OTONMHUTEIBHBIX MPUOOPOB Yy CTEHBI PACUETHYIO HArpy3Ky
y4acTKa TEIUIONPOBO/A, MOABOAAIIEIO TEIJIOHOCUTENb K OTOMUTEIBHOMY IpHOO-
py, OpUHUMAIOT [5] mpu ckpsITOil Mpoxiagke TemonpoBoaoB Q,=1,06-Q,, npu
OTKPBITOM IpoKaaake Temonposonos Q,,=1,05-Q,.

B HacocHO#l BepTHKaIbHOW CHCTEME OTOTUICHHUsS pacdeTHOE NaBJCHHE IJI CO-
3JIaHUS ITUPKYJSIIAN BOJIBI ONIpeaesisieTcs o Gpopmysam:

a)B OJHOTPYOHOI

P = R+ P, IMa (14)

0) B ABYXTpYyOHOMI

PP = Bi+ 0,4-R,Ia (15)

rne Py - nUpKynmsnuoHHOE NaBleHHE, CO3/IaBaeMOe HAcOCOM (JaBIlieHHE, Tie-

penaBaemoe B CBO wu3 temnoBoii cetn), [1a

P, - ecTecTBEHHOE IUPKYIIAIMOHHOE JaBjenue, [1a
Pg = F}an + Png, Ila (16)

rae PETP - €CTECTBEHHOEC IMPKYJSIIIMOHHOE JaBJICHUE, BO3HHUKAIOIIEE BCJIC]-

CTBHE OXJIAXKICHHS BOJIbI B TpyOax, I1a [6, mpui.4]
P, €CTECTBEHHOE LUPKY/SILUOHHOE NABICHHUE, BOSHUKAMOMICE B LUPKYIISIH-

OHHOM KOJIBII€ BCJICJICTBHE OXJIAKJCHUS BOJBI B OTONMUTEILHBIX MpuoOopax, [la;
onpeensieMoe o GopMyam:

- Il BEPTUKAJIbHON OAHOTPYOHOM mpu N mpubopax B CTOSKE, BXOASIIEM B
HUPKYJIAIMOHHOE KOJIBIIO:
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n

PEHP = B—Eg [qtr _tO)DZ(ani [h; )’ Ha (17)
CT i=1
rae g = 9,8M/c%
B- cpemHee MpUpAIICHWE TJIOTHOCTH MPU MOHMKCHUH TEMIIEPAaTyphl BOJBI HA
1°C, ms tp - to =(95-70)C B = 0,64 ;1514 tr - tg =(85-65)C B =0,6;

Qcr -TemnoBas Harpys3ka crosika, Br;

n
Qcr = ZQHpi ,Br (18)
i=1
Qup; - TemIOBasi HarpysKa i-ro npuéopa;

tr - to - pacueTHas pa3HOCTb TEMIIEPATYP B CUCTEME;

hj - BepTuKanbHOE paccTOSIHUE MEXIY YCIOBHBIMU LIEHTPAMHU: OXJIKICHUS B
CTOsIKe JUIs I-r0 TIpuOOpa 1 HarpeBa B cucreMe (CepeirHa BBICOTHI KOTJIA, TETLIO-
O0OMEHHHKA, TOYKA CMEIIIEHUS B TETUIOBOM ITYHKTE U T.II.), M

JIns IPOTOYHBIX U NPOTOYHO-PETYIUPYEMBIX CUCTEM BOJSIHOIO OTOILICHHS 3a
[EHTP OXJIAXKICHUS B CTOSIKE IPUHUMAIOT CEPENHY I-TO OTOMHTEIBHOTO PUO0pa,
a JUIsl CUCTEM BOJSIHOTO OTOIUICHUS C OCEBBIMU U CO CMEILLEHHBIMU 3aMbIKAIOIIUMU
Y4aCTKAMHU LEHTP OXJIAXKIECHUS COOTBETCTBYET TOYKE, I'ZIE B CTOSIKE M3MEHSETCS
TEMIEPATypa BOJbI — ATO TOUKA IIPUCOECIMHEHUS 3aMBbIKAIOIIET0 y4yacTKa K oOpat-
HOM MOABOJIKE OTOMUTEIHLHOTO MPUOOpa.

- Ul ABYXTPYOHOH CHCTEMBI BOJSIHOI'O OTOIJIEHUS] B PACUETHOM KOJIbLIE Ye-
pe3 oTonuTeNbHbIN npubop 1 sTaxa:

Plp=p-grhy (trto), Tla (19)
rae hy — BepTuKaabHOE PACCTOSIHHE MEX/IY YCIOBHBIMH IIEHTPAMHU OXJIaXKICHHSI
BOJIbI B OTOITUTEIBHOM Mprbope 1 3Taka v IEHTPOM €€ HarpeBa B CUCTEME, M
B —T0 ke, uTo u B hopmyie (17).

Ipu onpenenenun Py . p HUPKYJSITUOHHOM KOJIbLE YEPE3 OTONUTENBHBIE TIPU-
OOpbI BTOPOTO U TPETHETO ITAXKEH:

fl’f“m) = B-g- (R+hy)- (t-to), TMa (20)
Pt 1 = B-g- (h+hy+ho)- (t-to), TTa (21)

rae hy, h3 — BepTHKaibHBIC PACCTOSHUS MEXKAY LIECHTPAMHU OXJIAK/ICHHS BOJbI B
nmpudopax Ha BTOPOM U TIEPBOM, TPETHEM U BTOPOM 3Ta)Kax, COOTBETCTBEHHO, M.

Tak kak B HaIeM ciay4yae CUCTeMa OTOIUJICHHS C HIDKHEH pa3BOJKOM, TO JaBiie-
HHEM OT OCTBIBaHMS BOJIbI B TpyOax Pyrp penebperaem.

EctecTBeHHOE maBieHue B CTOSIKE 4, BOSHUKAOIICE 32 CUET OXJIKICHHS BOJIBI
B OTOIMUTENBHBIX MPUOOPaX:

Ptp= B-g-hy (tr-to) =0,64-9,8-1,85-(95-70)=2H8

rae 1,85 — paccrosiHue ot 1eHTpa nmpudopa 1 3Taka 1o 1eHTpa Harpesa B Tell-

JIOBOM TTYHKTE.
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Onpenensem pacyeTHOe UPKYJISIITAOHHOE JaBJICHUE:
P,=7300+0,4-290=741%a. I'uxpaBauyecKkuii pacyeT MPOU3BOAHUM C HCIIOJIb30BaA-
HUEM BTOPOTO HANPaBJICHUS pacyeTa - 0 METOAY YACIbHBIX ITOTEPh JaBICHHS.

OpueHTUPOBOYHAS BEJIMYNHA yICIbHBIX ITIOTEPH JABJICHHUS Ha TPCHHE:

065[P
R? = 0 - 00540 oomtaiv (22)
Y 373
rae 0,65 —npeanonaraemas noiis MOTeph JaBICHUS HA TPEHHUE MO JUIMHE TPY-
OONpPOBOJOB B CUCTEME OTOIIEHHS OT OOLIEH BeTUIUHbI Py

ZI - CyMMAapHasi JUIMHA BCEX YYAaCTKOB IHUPKYJALMOHHOIO KOJIBIA, M

OmnpenenseM pacxobl BOAbI Ha ydacTKax 1o popmyie:

086[Q,,
G ‘ﬁ,xelq (23)

C,
IIo pacxogaM BOJbLI Ha YYAaCTKax MW IIO BCIIMYHHC F{y[; noz[61/1paeM AUAMCTPhbI

TpyO 1o TabiuIam Juisd THAPABINYECKOTro pacuera (Hanpumep, [6, mpuit. 6] wimm C
OMOII[bI0 KOMITBIOTEPHOH MporpamMmel moaoopa Tihomirov), onpenenss ajs 3TUX

IUaMETPOB (PAKTUUECKYIO BEIUYUHY R;’; , CKOpoCTh nBMxkeHus Boasl W, M/c, u nu-
Hamu4deckoe nasineHue Pj. Ompenensem morepu JaBieHHs HAa TPEHHE Ha ydacT-
Kax R;’g 0. Onpenensem cymmy Kod()(GHLUEHTOB MECTHBIX CONPOTHBJICHMH Ha

Ka)I0M M3 y4acTKOB KoJiblia (Ta0j1.2) ¢ HCIOIb30BaHMEM JaHHBIX MPHIOKEHUs B
[5]. MectHOe compotuBiieHne (TPOMHHMK, KPECTOBHMHA) HA TPAHHUIIE JBYX YYaCTKOB
OTHOCST K PAaCYeTHOMY YYacCTKy C MEHBIIIUM PAacXOJ0M BOJbI, MECTHOE COIPOTHB-
JICHHE OTOIHUTEIHLHOr0 MpHOOpa Ha TPAHUIIE JIBYX YYACTKOB YUHUTBHIBAIOT MOPOBHY
Ha KaxJaoM ydactke. OmpesenseM MoTepu AaBACHHUS B MECTHBIX COIMPOTHBIICHHUSIX
Z=%(-Py. [lorepn namieHus Ha OaJaHCUPOBOYHBIX KJIANlAHAX U PETyIHPOBOYHBIX
BEHTHJISIX OINPEACISAIOTCS M0 HOMOTpaMMaM H3TOTOBUTENS WJIM MPH W3BECTHOM
3HAYEHUH MPOIYCKHOU criocooHocTH AeMenTa Ky (Kys) mo ¢popmyire:
2
P= O;LEEkEj Tla (24)
v
rne G —pacxoj BOJbI HA y4acTKe, Kr/d;
ky (Kys) — IIpOIycKHast criocoGHOCTH (IO KATAIOTY H3TOTOBHTEIIS), M /.

¢
OnpenensieM 0o0IIHME MOTEPU JABICHUS Rl I +Z na kaxnoM ydyactke u cyMm-
MapHbI€ OTEPU JABJIEHUS BO BCEX YYaCTKaX IJIABHOIO HUPKY/ISIHOHHOTO KOJbIIA.
Pacuer cBenen B Tabmumiy 3.
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PACYET KOD®PUIIMEHTOB MECTHBIX COITPOTUBJIEHUIA

TaOmnura 2
No HanmMeHnoBaHMe COTPOTUBIICHUS Koaddumnuent Cymma koaurmen-
ydacTka MECTHOTO COTIPO- | TOB MECTHBIX COIIPO-
TUBJICHUS TUBJICHUI
1 Y panuaropa 1 4
TpoiHUK Ha CXO0KJAEHUU MMOTOKOB 3
2 Pyunoli 6GanaHCUpOBOYHBIN KianaH ITo maHHBIM HU3roO- 6,5
TOBHTEIIS
@15 3orsona L 90° 1,5-3
TpolHHUK Ha TPOXOJIE 1
BnezanHoe pacmmpenue 1
3 TpolHMK Ha TPOTUBOTOKE 3 4
Kpan mapoBoii 1
4 TpolHUK Ha IPOTUBOTOKE 3 3
5 @250tBox L 90° 1 1
6 @250tsox L 90’ 1 1
7 TpoilHUK HA OTBETBJIICHUHU 1,5 1,5
8 TpoitHUK Ha OTBETBJIIEHUU 1,5 2,5
Kpan mapoBoii 1
9 TpoWHMK Ha TPOX0Ae 1 7
@15 3orsona L 90° 1,5-3
Kpan mapoBoii 1
BreszanHoe cyxenune 0,5
10 BenTunb perynupyromuid pyqyHoit ITo naHHBIM H3TO-
TOBHTEIIS
Y pagnaTtopa 1 2
TpolHHUK HA TPOXOJIC 1
11 Yopanuaropa 1 4
KPECTOBHMHA MMOBOPOTHAS 3
12 @15 20tBona L 90" 1,5-2 6
TpoiHUK Ha CXO0KJAEHUU MMOTOKOB 3
13 @15 2otBoma L 90° 1,5-2 8,5
Kpan mapoBoii 1
TpoiiHHK HA OTBETBICHUHU 1,5
cko0a 3
14 BenTwb perynupyromuii pyqHoit [To maHHBIM HU3TO- 4
TOBHTEIIS
Y pagnaTtopa 1
KPECTOBHMHA MMOBOPOTHAS 3
15 Yopanuaropa 1 4
TpoiHUK Ha CXOKAEHUU MMOTOKOB 3
16 TpolHHUK HA TTPOXOJIE 1 4
cko0a 3
17 TpolHHUK HA TPOXOJIC 1 1
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18 BenTwmib perynupyronumi pyqaHou [To manHBIM H3TO- 2,5
TOBHTEJISI
TpolHHUK HA OTBETBICHUHU 1,5
Y% paguaTtopa 1
19 BenTwmib perynupyronmi pyqaHou [To nanHBIM H3T0- 10
TOBHTEJISI
Panuarop 2
2 TpOMHUKA HA MPOXOJIE 1.2
@15 2otBona L 90° 1,52
ckoba 3
[Tpumeuanus:

1. PyuHoii OGamaHCHPOBOYHBINA KjalmaH B OCHOBaHUHU cTosika 3 (yuacTok 12) He ydTeH B
Ka4ecTBE MECTHOTO CONMPOTHBICHHS, TAK KaK C €ro MOMOIIBI0 OYAET OCYIIECTBIIATHCS YBSI3Ka
[UPKYJISIIUOHHBIX KOJIEI.

2. Bentwnp perynmupyronmid pydHOM Ha y4yacTKax,

SIBIISIIOINXCS  MOABOJKAMHA K

OTOITUTCIIbHBIM an60paM, HE YUYTCH B KaQ4€CTBEC MECTHOI'O COIIPOTHUBIICHUS, TaK KaK €Ir0 IIOTEPH

PACCUUTBIBAIOTCS IO HOMOIpaMMaM KaTaJIOTOB U3IrOTOBUTECIIA U 3aHOCATCS B Ta6n1/1uy 3.

T'MJIPABJIMYECKU PACYET JIBYXTPYBHOI CBO

Tabmmia 3
= 2 \E < o ) ! E
.|z 2 S = |2 s |E |8 o
aa) - = - o 5 . S o =
5 (O] - = = O 5 2 jon)
I 5 4 = 3 = = 2 = g
o |z |2 = |5 |2 |z |§ |2:13 =
slsg |5 |§€ |Z|z = & g = |ES |2 S
o & = = < < = @ SR
5|2 g 3) ;| 2 H = 5 s s | = =
Q >~ S < & = = = = (¥
s | & & = = = N ) Z = 2]
|5 c:s g le |5 g, = = 3 25 |EE &
> | = < Z | = 5 = s Z 28 |5~ o
S z = o 5 e = 3 4 4 5 X =
< |3 = = = 2 = = <= o EE |48 o
= |2 & |TF |z |E |BE |E |EF|E: |E
= = = = = = = = = 2 &
5 |¢g g . 5 |5 |E |5 |&¢ g
A S |g |8 |£E |& |E |88 |Z
= S |5 |E |88 = [Eg |8
1 2 3 4| 5 6 7 8 9 10 11 12 13
11948 | 67 1 (15| 0,098 14 14 4 4.7 0 19 33
2 | 5193 | 179 8 |15( 0,263 96 768 6,5 34,3 | 990 1213 1981
3 |10550| 363 | 2,5|20| 0,28 74,6 187 4 38,3 0 153 340
4 (17290| 595 | 45|20 0,459 | 187,3 | 843 3 103,7 0 311 1154
5 131691| 1090 | 2,5 | 25| 0,529 | 202,1 | 505 1 137,5 0 138 643
6 |31691| 1090 | 2,2 | 25| 0,529 | 202,1 | 445 1 137,5 0 138 582
7 117290 595 | 4,3 20| 0,459 | 187,3 | 805 1,5 103,7 0 156 961
8 |10550| 363 | 2,5|20| 0,28 74,6 187 2,5 38,3 0 96 282
9 | 5193 | 179 | 8,7 | 15| 0,263 96 835 7 34,3 0 240 1075
10| 1948 | 67 1,1 [ 15| 0,098 14 15 2 4.7 170 179 195
37,3 7246
11| 1240 | 42,7 1 (15| 0,06 5,68 6 4 1,84 0 7 13
12| 5357 | 184 | 15 |15| 0,27 101,1 | 152 6 36,4 0 218 370
13| 5357 | 184 1 (15| 0,27 101,1 | 101 8,5 36,4 0 309 411
14| 1240 | 42,7 | 1,1 | 15| 0,06 5,68 6 4 1,84 70 77 84
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877
15/1404 | 483 | 1 [15] 0,07 7 7 4 2,4 0 10 17
163246 | 112 | 28 [15] 0,16 40 112 4 13,2 0 53 165
1713246 | 112 | 28 [15] 0,16 40 112 1 13,2 0 13 125
181404 | 483 | 1,1 [15] 0,07 7 8 2,5 2,4 0 6 14

320
1911842 | 634 | 7,3 [15] 0,09 12,2 89 10 3,8 0 38 127

[Ipumeuanus:

1. moTepu pydHBIX paJMaTOPHBIX BEHTHJIEH PAcCCUMTHIBAIOTCS IO HOMOTpaMMeE Karajora
bupmer Heimeier. Ha yuactkax 10 m 14 npuHHMAOTCS MaKCHMaJbHBIC IpEABAPUTEIbHBIC
nactpoiiku Kys pamuatopHeix BeHTHiIel (BEHTHIM IPUHATH AMAMETPOM 15MM 10 JuaMeTpy
I0JIBOJIOK).

2. o xaranory ¢upmbel TA mpuHHMaeMm pyuyHble OajJaHCHPOBOYHBIC KiamaHel 1BV nua-
merpoM 15vm (mo amamerpaMm TpyOONpPOBOMOB, Ha KOTOphIE OHHU YCTaHOBIEHBI). IloTepu
JIaBJICHUSI B PYYHBIX OaJaHCUPOBOYHBIX KJIANIAHAX PACCUUTHIBAIOTCSA 1O (opmyie (24) wim
OIIpEICTISIOTCS 1o Tuarpamme karanora ¢pupmsl TA (mpunoxenue 5). [IpuarMaeM Juis KianaHa
Ha y4acTke 2 HacTporKy NelO (MakCHMMaJbHO OTKPBITHIM KJIalaH), TIPU 3TOM MOTEPU JIaBJICHUS
Ha kiianate cocraBsaT 99 1a.

CyMMapHbIe pacueTHbIE IOTEPU JABICHHS OCHOBHOTO IUPKYJISIIHOHHOTO
KOJIbIIa MOTYT OBITh MEHBIIIE PACUETHOTO HHUPKYJSIIMOHHOTO JaBleHUS He Oonee
gem Ha 10%. HeBs3ka B TJaBHOM LUPKYJISIMOHHOM Kouble: (7416-
7246)/7416-100%=2,3¢40%.

Jlanee mpoBeneM pacueT TpyOONmpPOBOJOB BTOPOCTENEHHBIX HMUPKYISAIUOHHBIX
KoJiel. PacueTr BTOPOCTENEHHBIX MUPKYJSIMOHHBIX KOJIEI] IPOBOJISAT, HCXOS U3
pacdera rIaBHOTO KOJblla. B KakJI0M HOBOM KOJIBIIE PACCUHMTHIBAIOT TOJIBKO JI0-
NOJIHUTENIbHBIE (HE OOINMe) YyYacTKH, MapauiebHO COCTUHEHHBIC C yJacTKaMHU
OCHOBHOTO KOJIBIIA.

Pacnonaraemoe UPKYISIIMOHHOE JaBJICHUE IS pacdeTa JOMOJHUTEILHBIX (He

oon
o6wwx) yuactkos P, JO/KHO OBITH PABHO IOTEPSM JaBICHHUS Ha ydacTKax (yke
PacCUYMTAHHBIX) OCHOBHOI'O KOJIBIIA, 3aMBIKAIOIINX PACCMATPHUBAEMBIN CTOSIK.
st ABYXTpYOHOM CHCTEMBI:

P =Y (RO+2Z)"™  Ta (25)

ocn
Pacxoxnenue (HeBsi3ka) B pacUCTHBIX MOTEPSX JABJICHUS Ha MapajlielIbHO CO-
CIMHEHHBIX YYaCTKaX B CUCTEMaX C TYMHUKOBBIM JIBIDKCHHEM BOJBI B MATUCTPAIIAX
coctasinsgeT 10 15%,npu nonyTHOM ABMKEHUHU — 5%0.
Crosixk 3, mpubop 1 staxka (Q=1181Bt). YyacTku paccunThIBAEMOro KoJjblia —
11-14. Y4acTKu pacCUMTHIBAEMOTO KOJIblla 3-8 SBIAIOTCS OOIIMMHU C ydacTKaMu
IJIABHOTO  IHMPKYJSIIMOHHOTO  Koiblla.  Pacmomaraemoe  maBieHue  Pqg

=Y RY, 1+2), 5,610=33+1981+1075+195=3284a.

Hessi3ka B xonbiie: (3284-877)/3284-100%=73955%.
J7ist TUAPABIMYECKOM YBSI3KH Y OCHOBAHHS CTOSIKA YCTAHOBJICH PYYHOM OaJiaH-
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CHUpOBOYHBIN kinanaH BV muamerpom 15vmM, HacTpoiiky KOTOPOTO HEOOXOAMMO
noaob6parts. Heobxonumeie motepu Ha kinanane 3284-877=240la. [1o nuarpamme
karajora ¢upmel TA (npuiokenne 5) mpuHrMaeM HacTpoiiky Ne8, mpu 3ToM T10-
Tepu JaBicHus Ha kiamane coctaBaT 275011a. HeBs3ka B kosbiie coctaBut: (3284-
(877+2750))/3284-100%=-10,5%<15%.

Crosik 4, npubop 2 sTaxa. Y4acTKu paccuuTbiBaeMoro kosibiia — 15-18.11pu-
6op HaxoauTcs BhIme mpubopa 1 staxa Ha 2,8 M, crnegoBaTENBHO, pacogaraeMoe
€CTECTBEHHOE JIaBJICHHE MJIA IUPKYJSAILHMOHHOTO KOJbla yepe3 mpubop 2 sTaxa
oonmpmre Ha P.=0,40,649,82,8(95-70)=175 Ila. YuacTku paccUYUTHIBAEMOTO
KoJbIa 2-9 ABISAIOTCS OOIIMMU C YYACTKAMHU IJIaBHOTO HUPKYIISIMOHHOTO KOJbIIA.

s ompeneneHus nUaMeTpoB Ha ydacTkax 15-18 Haxoaum pacmosiaraemoe

nannenne Pisag Y RY) 1+2); 16+ Po=33+195+175=408la.

Hessizka B koublie: (403-320)/403-100%=20,6905%. YBsi3ky OCyIeCTBIIIEM
moAOOPOM HACTPOWKH PYYHOTO PAIUATOPHOTO BEHTHJIA IO JAMAarpaMMe Karajora
¢dbupmer Heimeier. [Ipuaumaem HacTporiky Ne9, mpu 3TOM MOTEpU AaBICHUS Ha
Bentmiie  coctaBar  90a. Hessska B kombune  cocraBut.  (403-
(320+90))/403- 100%=-1,7%<15%.

Crosix 4, mpubop 3 3Taxa. Y4acToK paccuuTbiBaeMoro kosnbua — 19.[Ipubop
HaxXOJUTCs BbIIIE TpuOopa 2 sTaxa Ha 2,8 M, CleAOBaTEIbHO, PaclojiaraeéMoe
€CTECTBEHHOE NaBJICHWE I ITUPKYJSAIIMOHHOTO KOJbIla Yepe3 mpudop 3 3Taxka
oonbire Ha P.=0,40,649,82,8(95-70)=175 Ila. YuacTku pacCUYUTHIBAEMOI'O
Kojbla 2-9,16,174Bas10TCs OOUIMMH € yYacTKaMU IUPKYJISIUOHHOTO KOJbIla Ye-
pe3 npubdop 2 3Taxa.

Hnsa ompenenenus auameTpoB Ha ywacTkax 19,20 maxoaum pacmosiaraemoe

nannenne P 1g o5 Y (RY 0+2)15 19+ Pe=17+(14+90)+175=296la.

Hessizka B kombie: (296-127)/296-100%=57%45%. VBsa3ky ocyliecTBiIseM
moAOOPOM HACTPOWKH PYYHOTO PAIUATOPHOTO BEHTHJIA IO JAMAarpaMMe Karajora
¢dbupmer Heimeier. [Ipuaumaem HacTpoliky Ne9, mpu 3TOM MOTEpU AaBICHUS Ha
BeHTmiie  coctaBar  1591a. Hessska B koable  coctaButr.  (296-
(127+155))/296- 100%=4,7%<15%.

OcTanpHbIC IUPKYISIIUOHHBIE KOJIBIIA PACCUNTHIBAIOTCS AHAIOTHYHO.

[NPUMEP 3. [IpousBectu rupaBinyecKuil pacyeT TpyOOorpoBOI0B OJHOTPYO-
HOW TYNMUKOBOW CUCTEMBI BOJSHOTO OTOIUIEHUSI C BEPXHEW Pa3BOAKOW M HCKYC-
CTBEHHOW MHMPKYISIHEH, MPUCOSAUHEHHYIO K TEIUIOBBIM CETSM IO 3aBHUCHUMOU
CXeME CO CMECHUTEIhHBIM HACOCOM Ha TepeMbluke. [laBneHue, mepemaBaemMoe B
CBO wu3 TerioBoii cetd (3a BBIYETOM IOTEPh JABJICHUS B TEIIOBOM ITYHKTE)
P=6000 Ila; mpoxkyagka CTOSKOB OTKphITasi, TPyObl CTajJbHbIE BOJOTAa30IPOBOJI-
Hbl€, TEMJIOBAsk HArpys3Ka Kaxzaoro npubdopa Q,, ykaszana Ha cxeme (puc. 11),pac-
YeTHBII Mepernas| TeMIepaTyphl BOIbI B chcTeMe tr-to=95-70=258C, paccrosuue ot
neHTpa npudopa 1 sTaxka 10 MeHTpa HarpeBa B TeruioBoM myHkTe h=1,85M, BbICO-
Ta dTaka — 2,8M.
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Jlnst perynmpoBaHus TEIUIONEpeadd OTOMHUTENBHBIX MPUOOPOB MCIIONIB3YIOTCS
NpsIMbIC PYYHBIC paJMaTOPHbIC BEHTHIM Mapku Termotechupmer Heimeier. Jns
runpaBindeckor 6amancupoBku CBO y oCHOBaHUS CTOSIKOB MPUMEHEHBI PYYHBIE
OamaHcupoBOYHBIE Kiananbl Mapku 1BV dbupmer TA.

Pemienue. BrlnomHeHHe THAPABINYECKOTO pacdyeTa HaYMHAEM C OINPEACTICHHS
PacdyeTHOro LUPKYJSAIUOHHOro fnasieHus Pp, Ila. Beibupaem riaBHoe pacueTHoe
UPKYJSIIMOHHOE KOJBIO Yepe3 CTOSK 4 Kak HauOoJee yAaleHHBIH OT TEIJI0BOTO
MyHKTa U Haubonee HarpyxeHHbll (3 Q,,=768BT).

PazbuBaem riiaBHOE pacueTHOE KOJIBIO Ha YYaCTKH, HyMEPYEeM yYacTKH U yKa-
3pIBAEM Ha Ka)KAOM TemnoByro Harpy3ky Qu (Qn=1,05-Q, ) u amuny. [lnuna
KoJibLia cocrasisgeT |=70,9M.

OmnpenensieM €CTECTBEHHOE IUPKYJSAIIMOHHOE JABJICHUE, BOSHUKAIOIIEE BCIIEI-
CTBHE OXJIXJICHHUS BOJABI B TPyOax: MpH JIUHE TPyOOIPOBOJOB OT TEILUIOBOTO
IyHKTa 10 paccMaTpuBaemoro crosika 14,5 Prp =991a o [6, mpui.4].

EctectBeHHOE naBieHue B CTOSIKE 4, BOZHUKAIOIIEE 32 CUET OXJIAXKICHUS BOJbI
B OTOIUTENBHBIX MpuOopax mo Gpopmyie (17):

sz%gﬂ(%-m)- (1855-1,85+(4,65+7,45+10,25)- 1357+17545)3X1581a

OmnpenensieM pacdeTHOE IHUPKYJSAIHOHHOEe naBieHwe 1o dopmyrne (14):
P,=6000+1158+95=7258la. I'unpaBiuueckuil pacyeT NpOU3BOJUM C HCIIOJIb30-
BaHHEM BTOPOTO HAMpaBIIEHUS pacueTa - 0 METOAY YICIbHBIX MMOTEPh JaBICHHUS.

OpueHTHPOBOYHAS BETMYMHA YACIBHBIX MOTEPh JABICHS HAa TPEHUE!

mer - 0B5LP, _ 0657253
Y 709

rae 0,65 —mpeanonaraemast 10Jsl IOTEPh JABJICHUS HA TPEHHE IO JTMHE TPY-
OONpPOBOIOB B CUCTEME OTOIUIEHUS OT 00LIEH BEIMYUHBI Pp.
[MunpaBnuyeckuii pacyeT U MECTHBIE COMTPOTHURIICHUS TPUBEEHBI B Tabmuiax 4

ub.

= 66511a/m

PACYET KOD®PUIIMEHTOB MECTHBIX COITPOTUBJIEHUIA

Taomuna 4
No HanmMeHnoBaHMe COTPOTUBIICHUS Koaddumnuent Cymma koa¢-
ydacTka MECTHOTO COIIPO- (bUIIEHTOB
TUBJICHUS MECTHBIX CO-
MIPOTUBJICHU I
1 Orsox L 90° (mpu d=40um) 0,5 0,5
2 TpoiiHUK HA OTBETBICHUHU 1,5 2
BresamnHoe cyxenune 0,5
3 TpoiiHUK HA OTBETBICHUHU 1,5 2,5
Kpan mapoBoii 1
4 TpolHHUK HA TPOXO/IE 1 7
@20 3orsona L 90° 1,5-3
Kpan mapoBoii 1
BreszamnHoe cyxeHue 0,5
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5 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CX0XKJIEHUHU MOTOKOB 3
6 2 otBozta 90 215 3
7 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJICHUHU MOTOKOB 3
8 2 otBozta 90 215 3
9 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJICHUHU MOTOKOB 3
10 2oteoga 90 215 3
11 TpoliHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJIEHUHU MOTOKOB 3
12 2oteoga 90 215 3
13 TpoliHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJIEHUHU MOTOKOB 3
14 Py4noli 6anaHCUpOBOYHBIN Ki1amaH [To maHHBIM U3TOTO- 8
BHUTEJIS
Tpoitauk Ha Tpoxoe 1
@20 40tBoxa L 90° 1,5-4
BreszanHoe pacmpenue 1
15 TpoWHHUK HA TPOTUBOTOKE 3 4
Kpan mapoBoit 1
16 TpoWHHUK HA TPOTUBOTOKE 3 4
BreszanHoe pacmpenue 1
17 Orsox L 90° (mpu d=40um) 0,5 0,5
18 2TpoiiHrKa Ha OTBETBICHUHU 15-2 55
Kpan mapoBoit 1
Oreox L 90 (mpu d=20um) 1,5
19 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CX0XKJIEHUHU MOTOKOB 3
20 TpoWHHUK HA TPOTUBOTOKE 3 4,5
TpolHHUK HA OTBETBICHUU 1,5
21 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJIEHUHU MOTOKOB 3
22 TpoWHHUK HA TPOTUBOTOKE 3 4,5
TpolHHUK HA OTBETBICHUU 1,5
23 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJIEHUHU MOTOKOB 3
24 TpoWHHUK HA TPOTUBOTOKE 3 4,5
TpolHHUK HA OTBETBICHUU 1,5
25 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJIEHUHU MOTOKOB 3
26 TpoWHHUK HA TPOTUBOTOKE 3 4,5
TpolHHUK HA OTBETBICHUU 1,5
27 TpolHHUK HA OTBETBICHUHU 1,5 45
TpoilHUK Ha CXOXKJIEHUHU MOTOKOB 3
28 TpoWHHK HA CXOXKIECHUU TTOTOKOB 1,5 45
@20 2otBoxa L 90° 1,5-2
[Ipumeuanue:
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Pydnoii 6amaHCHPOBOYHBIN Ki1amaH B OCHOBAHUH CTOsIKA 3 HE YYTCH B Ka4ECTBE MECTHOTO
COTPOTUBIIEHUS, TAK KaK C €ro MOMOIIBI0 OyAeT OCYLIECTBIATHCA YBA3KAa LHUPKYISILIMOHHBIX

KOJIeIl.
IT'MJIPABJIMYECKU PACUET OJITHOTPYBHOM CBO
Tabomuma 5
5 . = & % . ! =
5 |E R R R R
- o o o = 3 ) = 4 i
o z |z s | |2 |z= |E |E=|E= |2
< < I < = S F% = g =) Ol':*) S - |2 - =
|5 s |E |Z|E |B |z |EE |§ |ZE|2% |2
2 |z S |8 |& |82 |T |z 22 |5 |88 |=z5 |&
2| g = |22 |5%|% |8 |£E | |E:Z|z: |B
2 |5 = |2 |E |2 |2 |8 |ZE |8 |BE|ZE |2
2 Q E A = S g 3 2 S & s 2 2
2 = = 3 3 = - = =5 | F =
5 S & e I g = = = 5
a 5 2 |3 |5 g 5 |8 |8 2
o, X = (e N = >
1 2 3 4 5 6 7 8 9 10 11 12 13
1 | 50390 |1733]18,1| 40 [0,365/51,5| 932 | 05 |65,65 O 33 965
2| 26466 | 910 | 3,6 | 25 [0,441|141,8| 510 2 95,49 O 191 701
31116304 | 561 | 25| 25 (0,272 54,9 | 137 25 36,7 0 92 229
4 8064 277 | 11 | 20 |0,214| 43,3 | 476 7 22,35 O 156 633
5 - 138,5( 0,5 | 15 {0,204| 59,6 30 45 120,47 O 92 122
6 8064 277 |1 3,8 20 |0,214| 43,3 | 165 3 22,35 O 67 232
7 - 138,5( 0,5 | 15 {0,204| 59,6 30 45 120,47 O 92 122
8 8064 277 |1 3,8 20 |0,214| 43,3 | 165 3 22,35 O 67 232
9 - 138,5( 0,5 | 15 {0,204| 59,6 30 45 120,47 O 92 122
10| 8064 277 |1 3,8 20 |0,214| 43,3 | 165 3 22,35 O 67 232
11 - 138,5( 0,5 | 15 {0,204 59,6 30 45 120,47 O 92 122
12| 8064 277 |1 3,8 20 |0,214| 43,3 | 165 3 22,35 O 67 232
13 - 138,5( 0,5 | 15 {0,204 59,6 30 45 120,47 O 92 122
14| 8064 277 18,5| 20 |0,214| 43,3 | 368 8 22,35| 665 844 1212
15| 16304 | 561 | 2,5 | 25 (0,272 54,9 | 137 4 36,7 0 147 284
16| 26466 | 910 | 4,5 | 25 (0,441|141,8| 638 4 95,49 O 382 1020
17| 50390 |1733|2,5| 40 [0,365|51,5| 129 | 0,5 |65,65| O 33 162
70,9 6742
18| 8240 283 | 3,6 | 20 |0,219| 45,3 | 163 55 23,3 0 128 291
19 - 141.,5( 0,5 | 15 (0,209 62,1 31 4.5 21,3 0 96 127
20| 8240 283 |1 3,8 | 20 |0,219| 45,3 | 172 45 23,3 0 105 277
21 - 141,5( 0,5 | 15 (0,209 62,1 31 4.5 21,3 0 96 127
22| 8240 283 |1 3,8 | 20 |0,219| 45,3 | 172 45 23,3 0 105 277
23 - 141,5( 0,5 | 15 (0,209 62,1 31 4.5 21,3 0 96 127
24| 8240 283 |1 3,8 | 20 |0,219| 45,3 | 172 45 23,3 0 105 277
25 - 141,5( 0,5 | 15 (0,209 62,1 31 4.5 21,3 0 96 127
26| 8240 283 |1 3,8 | 20 |0,219| 45,3 | 172 45 23,3 0 105 277
27 - 141,5( 0,5 | 15 (0,209 62,1 31 4.5 21,3 0 96 127
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28| 8240 | 283 | 2 | 20 (0,219|453 | 91 45 1233] 0 105 195

2229

[Ipumeuanus:

1. Pacxom Bomel Ha yvactkax b5,7,9,11,13 sameikarommii ydactok) o=0,5, G=(1-
o) Gpp=(1-0,5)277=138,5kr/4. Pacxon Boasl Ha yuacTkax 19,21,23,25,2734mMbIkaromuii yda-
crok) 0=0,5, G=(1-0)'Gpp=(1-0,5)283=141,%r/u.

2. Ilo xaranory ¢upmbel TA npuHUMaeM pydHble OaJaHCHPOBOYHBIC KiamaHbl BV nma-
metpom 20vMMm (o amameTpamM TpPyOOIIPOBOIOB, Ha KOTOPHIC OHH yCTaHOBIEHBI). I[lorepu
JaBIICHUS B PYYHBIX OaJaHCHPOBOUYHBIX KJjallaHAX PacCUMTHIBAIOTCS 1Mo ¢opmyie (24) wim
OTpeIENIAIOTCA 1Mo Auarpamme Katamora pupmel TA (mpumoskenue 5). [IpuarMaem i1 KianaHa
Ha crosike 4 HacTpoiiky NelO (MakCHMaIbHO OTKPBITBIN KJIalaH), IPH 3TOM MOTEPH JaBJICHUS HA
KJ1anaHe coctaBsT 6691a.

Hessi3zka B TJIABHOM HUPKYJSILTIOHHOM KOJIbLE! (7253-
6742)/7253-100%=7%.0%

Jlanee nmpoBeeM pacyeT IPYruX MUPKYJISIHOHHBIX KOJIEII.

Crosik 3. Y4acTKu pacCUMThIBaeMOro Kosbia — 18-28.

VYuyactku paccunthiBaeMoro kojibiia 1-3, 15-174Bmstitorest 00IMMU ¢ y9acTKaMu
TJIABHOTO IIUPKYJIAIIMOHHOTO KoJibIla. Pacmonaraemoe naBnenue

Prgos 3 RE; I+2)s10t (sPrpasPrpc) =633+(122+232)- 4+

+122+1212+(1158-1160)=338%.
EctecTBEeHHOE AdAaBJICHUC B CTOAKE 3, BO3HHUKAKIICC 3a CUCT OXJIAXKIACHUSA BOAEI B

OTONUTENIbHBIX MPUOOpax:
_ 0647981

APuy=— e (95-70)-((755+1181)- 1,85+
+(446+907)- (4,65+7,45+10,25)+(660+1193)- 13,05)=11160

Hessi3ka B xonbie: (3381-2229)/3381- 100%=34%5%.

JIis TUAPABIUYECKON YBSA3KM y OCHOBAHHS CTOSKA YCTAHOBJIEH PYYHOU OanaH-
cupoBOYHBIN kianaH BV nuamerpom 20, HACTpOMKYy KOTPOro HEOOXOIUMO TO-
nobpats. Heobxoaumeie motepu Ha kmamadne 3381-2229=115a. [lo auarpamme
katayiora pupMbel TA (mpuiokenue 5) mpuHuMaeM HacTpoiky Ne8, mpu 3TOM Io-
Tepu naBiieHus Ha kinamane coctaBaT 1390I1a. Hesi3ka B kosbiie coctaBut: (3381-
(2229+1390))/3381-100%=-7%<15%.

OcTanpHbIC IUPKYISIIUOHHBIE KOJIBIIA PACCUNTHIBAIOTCS AHAIOTUYHO.

6. MIPOEKTUPOBAHUE TEIIJIOBOTI'O ITYHKTA

TenaoBol MyHKT — 3TO KOMIUIEKC TPYyOONPOBOJIOB, 3alIOPHON apMaTypsl, 000-
pyZIOBaHUS U TIPUOOPOB, 0OECIICUMBAIOIINA MTPUCOCTMHEHUE CUCTEM OTOILICHUS,
TEIUIOCHA0KEeHUS, BEHTHISIIIUM, TOPSIYeT0 BOJOCHAOKEHHUS K TEIUIOBBIM CETSIM.
WupuBuayanpabiil TeruioBoi myHKT (MTII) — TeruioBoi MyHKT AJIs TPUCOSTHHEHUS
CHUCTEM TEIJIONOTPEOJICHUSI OJHOTO 3aHUS WM €r0 YacTH K TEIJIOBBIM ceTsM. B
TEIJIOBBIX IMMYHKTAaX OCYIIECTBISICTCS: MPEe0Opa3oBaHue, PEryIMPOBAHIE pacxo/ia U
KOHTPOJIb TTapaMETPOB TEIUIOHOCUTEISA, PacipeiesieHue ero mo cucreMam moTpeod-
JICHUSI TEIUIOTHI; OTKIFOUCHHE CHUCTEM TOTPEOJICHUS TEIUIOTHI; 3alldTa MECTHBIX
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CUCTEM OT aBapUMHOIO IOBBIIICHUS MApPAMETPOB TEIUIOHOCHUTEIIS; 3aIIOJTHEHNUE U
MOJAMUTKA CUCTEM MOTPEOIEHUS TEIJIOTHI; YUET Tera.

B MHOTOKBapTHUPHBIX JKUJBIX JOMax CIEAyeT YCTaHABIMBATH MPHOOpPHI ydyeTa
TEIUIOTHI Ha 37]aHKe B 11ejoM. [Ipubop yueTa TerioThl (TeMI0CYSTIYNK) COCTOUT U3
JBYX JaTYUKOB TEMIIEPATYPbl U CUETUYMKA BOJbI, KOTOPHIE CBS3aHBI C BBIYMCIIN-
TEJIbHBIM OJIOKOM. JluaMeTp TernocuéTynka noAOupaeTcs Mo pacueTHOMY pPacxo-
ny TertoHocutenst, G, M3/a (1/4) ¢ yaeToM noTeph AaBJICHUS Ha TPHOOpax ydeTa.

CucTeMbl TEIIONOTPEOIEHHSI MOTYT MOACOEAUHATHLCS K TETJIOBBIM CETSM IO 3aBH-
crMoii (BoJa M3 TEIUIOBOM CETH MOJAETCS HEMOCPEICTBEHHO B CHCTEMY) M HE3aBHCH-
MO¥ (BOZIa M3 TEIUIOBOM CETH MOJACTCSI B TEINIOOOMEHHHK) CXEMaM.

3aBUCHMBIE CXEMBI OBIBAIOT C HETIOCPECTBEHHBIM MOAKIIOUEHUEM H MOIKITI0OYECHH-
€M C y3JIOM CMELLIEHHS], KOTOPbIA PUMEHSETCA 1Sl TIOHWKEHUSI TEMIIEPATyPbl BOJIBI,
MOCTYNAIOIIEH M3 TEIUIOBBIX CETEH, 10 TeEMIIepaTypsl tr, TOMYCTUMOW B CHCTEME
OTOIUICHMSI. Y37bl CMEIIEHHUs OBIBAIOT CO CMECUTETbHBIM HACOCOM; C LIUPKYJISILIMOH-
HBbIM HACOCOM,; C THJIPABIMYECKUM PA3JIETUTEIEM.

B xypcoBOoM npoekTe ciaeayeTr NpuCcOEUHNATh CUCTEMY OTOIUIEHUS K HAPYKHBIM
TEIUIOBBIM CETSAM I10 3aBUCHUMOW CXEME€ MPUCOEINHEHUS CUCTEMbI OTOILICHUS CO
CMEIIEHUEM BOJBI IPU IOMOIIA CMECHUTEJIBHOTO HAcOCa, BKIIOYEHHOTO B Iepe-
MBIUKY MEXK]y MOJJaoIIeld 1 00paTHOM MarucTpaJIsIMU CUCTEMbI OTOTUICHHUS.

[loHnxeHue TeMIeparypbl IPOUCXOIUT B PE3YJIbTATE CMEIICHUS BBICOKOTEM-
nepatypHoi Bojbl ¢ Temneparypoi Tr ¢ oOpaTHON oxJiaxaeHHOH 10 to BOJOM cu-
cTeMbl oToIieHus. [I0TOK OXJIaKI€HHOM BOJbI BO3BpALIAETCA U3 CHUCTEMBI OTOII-
JIeHUsI, ISIUTCS Ha JIBa: MEPBBIM HANPABIAETCA B OOpAaTHBIN TEIJIONPOBOJ TEIIO-
BOW CETH, & BTOPOM MOTOK NEPEMEIIAETCS MO MEPEMBIUKE K TOYKE CMEIICHUS B
MOJIAOIIEN MAaruCTpalivd ¢ BOJOU Temrieparypou Tr.

KomuuectBo Boabl G, epeMeniaeMoil CMECUTENIbHBIM HaCOCOM IO TIEPEMbIUKE
B TOUYKY CMEILICHUs, OTIPEACIISAIOT 10 popMyIie:

11
tr_tO Tr_TO

G, =0.86[Q. ,kr/a (26)

rae Q. =107[Q,, - TennoBas MOIIHOCTh CUCTEMBI OTOILIEHUS, BT;

Q3 —o0mmuMe TemoBsle NOTepHU 34aHusl, BT;

Tr, To - TemnepaTypa BOJBI B MOAAIOIIEM U OOpPaTHOM TpyOOIpPOBOJaX TEILIO-
BoOI cetH, °C;

tr, to - TemmepaTypa BOALI B IOAAIOIIEd M OOPATHOM MAarkMCTPaIsiX CHUCTEMEI
otorienus, °C.
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MZ TEMAO

Puc. 13Cxema UTII co
CMECHUTEIBLHBIM HaCOCOM,
BKJTFOYCHHBIM B MIEPEMBIUKY.
1—mapoBoii kpaH, 2—
TEPMOMETP, 3—-MAHOMETD,
A-TpsA3EBUK, S—TPEXXOJ0BOMI
KpaH, 6-¢punbtp, 7—
KOHTPOJILHO-CITYCKHOM KpaH,
TEeMJI0CYETYHK. 8—CUETUNK
BOJIbI, 9-M1aTUMK TeMIepaTyphl
ropsiaeit Boawl, 10-1aT4mK
TEMIIEPATYPbl OXJIAKIECHHON
BOJIbI, 11 BEIUMCIUTEIBHBIA
OJIOK;
12-perynstop nepenajaa aaB-
nenus, 13umMmynbcHas Tpyo-
Ka,
peryJsiTop TemnjJioBoro mo-
Toka: 14-1ByXx0/J10BOM KJia-
IaH C IEKTPONPUBOAOM, 15-
JATYUK TeMIIepaTyphl rops-
yel BoJbl, 16-1aTuuK Temiie-
paTyphbl HAPYKHOT'O BO3/yXa,
17-010kx aBTOMATH3AIINH;
18-<mMecurenbHBIN HaAcOC,
19-o6paTHsIii K1amaH,
2011peioxpaHuTEIbHBIN KiTa-
TaH.

OO0opynoBaHue U 3alOPHO-PETYIHUPYIOLIYI0 apMaTypy TEIUIOBOIO IyHKTa MOA-
OuparoT 1o Karajgoram usroroBureneil. [[ns nogodpanHoro o0opyaoBaHUs U ap-
MaTypbI OIPENENSIOT MOTepH AaBieHus 1o Gopmyrie (24). CyMMupys moxydeH-
Hbl€ TIOTEPU BCEX DJIEMEHTOB IOJYydaroT 00IIMe MOTEepH JaBJEHUS 000pyHo-
Banus UTII. Cxema UTII npu 3aBUCHMOM MPUCOEAVMHEHUU CUCTEMBI BOJSHOIO
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OTOIUICHUSI K HAPY>KHBIM TEILJIOBBIM CETSIM CO CMECUTEIbHBIM HACOCOM, BKJIFOUECH-
HBIM B IIEPEMBIUKY, ITOKa3aHa Ha puc. 13.

7. TEIIJIOBOU PACYET

[{enbrO TETUIOBOTO pacyeTra SIBISICTCS BBIOOP THITA M KOJHMYECTBA CEeKIMi (MK
pa3Mmepa) OTONHUTEIbHOrO NpubOopa. VcxomHble HaHHBIC JUIS pacyera: TEerioBast
Harpyska mpuoopa, IpuHUMaeMasi PaBHOW MOTEPSIM TETUIOTHI TTIOMEIICHUS 32 BbI-
YeTOM TEIUIOOTAA4M TEIUIONPOBOIOB, MPOJIOKEHHBIX B ’TOM MOMEIICHUH, PacyeT-
HBIE TeMIepaTypsl Boabl tr, 15,°C, Temmeparypa Bo3ayxa B OTaIlLIMBAEMOM ITOMeE-
menny, tg, °C.

[MPUMEP 4. OnpenenuTh KOJIUYECTBO CEKIUI 4yryHHBIX panuaTtopoB 2KI1100-
90x500 n1s cTosika ABYXTPYOHOM CHCTEMBI BOASHOT'O OTOIICHUS, YCTAaHOBJICHHBIE
o7, OKHOM Yy HAapy»XHOW CTE€Hbl 0€3 HHUIIU MOJ MOJOKOHHON JOCKOW JJIMHOU
100vmMm B xuioi komHate (puc. 14). Temmeparypa BoJbI B MOJAIOIICH MarucTpa-
m tr=95’C, temmepatypa o6patHoii Bojbl to=70"C, Temmeparypa Bo3ayXxa B KOM-

nare 101+301 $4=18C.,

I I
Ne301| 1800
1 _ o~
No201| 1200 N30T &
1300
_ g
Nel101] 2000
i 100
( ( F=iLL
@ ) Nez01|1200 [1000
) ) T
wetot [z000 |
L F

Puc. 14 Cxema ctosika K npumepy 4
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JliHa TeMIOM30JIMPOBAHHBIX MAarucTpajiel OT TeMIOBOrO IMyHKTa J0 paccMart-
pUBaeMoOro crosika — 2@v, auamerp Marucrpanen 25,32,40MM mo pesysiabTaram
TMIPABIMYECKOr0 pacyeTa; JUaMeTp CTOsAKAa U MOJIBOJOK— 15vMm.

Pemenne. CymmMapHOe MOHMKEHUE TEMIIepaTyphbl ropsideil BOJbl HAa ydacTKax
MOJAIOMINX TEIJIOU30JMPOBAHHBIX MarucTpajieid OT TEIJIOBOTO MyHKTa JO pac-
CMaTPUBAEMOI'0 CTOSIKA COCTABJISIET (MOTEPSIMH TEMIIEPaTyphbl OT OCHOBAHUS CTOSI-
Ka JI0 pacCMaTpUBaeMOI0 OTOMUTENILHOTO MpUOOpa MpH BHINOJHEHUU PAaCUETOB B
KypCOBOM TPOCKTE MpeHeOperaem):

D4t =at, L, =260004=104°C

OpueHTUPOBOYHBIE 3HAUCHUSI TOHMKEHUS TeMIiepaTypsl 1 m
M30JIMPOBAHHOM MOJAOIIEN MATUCTPAIIH
d,, Mmm 25-40 50
AL, °Cim 0,04 0,03

Temneparypa ropsiuer BoJbl Ha BXOJI€ B paCCMAaTPUBAEMBINA CTOSIK
t,=t, = ,t, =95-104=9396°C = 94°C
Pacxox BoZbI B OTONMUTENEHOM TPUOOPE BEIYHCIISIEM TI0 (hopmyiie
_ 0861Q,, [, 15,
v ti’l _tO

Qqp- TEIIOBas Harpyska npudopa, Bt

B1 - KO3hGUIUMEHT yUyeTa TOMOJHUTEIBHOTO TEIIOBOTO MOTOKA yCTaHABJIMBAae-
MBIX OTOIMUTEIHHBIX MPUOOPOB 3a CUET OKPYTICHUS CBEPX PACUCTHOW BEITMUHHBI
[5, Tabn 3.1]. s paauaropa 2KI1100-9500 o maHHBIM 3aB0O/1a-U3rOTOBUTEIIS
nmopenensieM HOMHUHAIbHBIN MOTOK oaHou cekmuu 140 Bt, ciemoBatenbHO
B]_::I.,OS.

B> - ko3 duiMeHT yuyeTa AOMOJHHUTEIBLHBIX MOTEPh TEIUIOTHI MPUOOpaMU Y
HapyKHBIX orpaxkaeHuii [5, Tadm 3.2]. [Ipu ycTaHoBKe mpubdopa y HapyKHOM cTe-
HBI 101 OKHOM [3,=1,02.

Mm I

t +t
TemneparypHslii HAnop: Ate,=—""5

2

Koaddurnment npuBenennss HOMUHAIBHOTO TETUIOBOTO MOTOKA OTOMHUTEIHHOTO
npudopa K pacCueTHbHIM YCIOBUSIM:

¢:

NU P - SMIMPUICCKUE TIOKA3ATEH, TPUHUMAEMBIC 110 KaTajgoraM MpOU3BOIUTE-
aeit [5, Taba 10.3, 10.4]. n=0,3p=0 — g1 mpudopos nomemenuii 101, 301;
p=0,02 —ans npubopa nomemenus 201;

Aty - HOMUHAJIBHBIA TEMIICPATYpHBIH Hamop, paBHbii 70 °C - nns nprOOpoB
OTEUECTBEHHOTO MPOU3BOJIcTBa, 60 °C umu 50°C - qns GonpmmHCTBA MMITIOPTHBIX
nprOOpoB (CM. KaTaory IPOU3BOIUTENICH);

_tg ’ OC

1+n p

K G

cp np

K 360

H
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360 —HOMUHAJIBHBIN pacxoj BOAbl B OTOMHUTEIHLHOM MPHUOOpE MPH TEIIOBBIX
UCIBITAHUSAX 00pa3IoB MpUOOPOB, Kr/d.

TemrooTaua OTKPHITO MPOJIOKECHHBIX B MPeIeiaX MOMEIISHUS TEIUIONPOBOIOB
(Tpy0, cTosiKa, BETBU U MOBOIOK):

Q,=a,ll,+q.,

rae Qg,qy - Temiooraada 1 M BEpPTUKAIBHBIX M TOPU3OHTAIBHBIX TPYO, BT/M
([7], Tabn. 11.22)

lg,|; - IUIMHA BEepTHKAIBHBIX U TOPU3OHTAIBHBIX TEIJIONPOBOJOB B Mpeeax
IIOMEIIEHNS, M

B namem ciaydae B moparomieM Temmionposoje t,-tg=94-18=76°C, B o6paTHOM
teronposoe t,-tg=70-18=52"C.

QY= (6627 +39[2,7)+(86[11+5201) = 43MBm

™

Q' =(66[2,7+3927)+(8611+5201) = 43WBm

™
Q¥ =(660,6+39D1)+(86011+521) =19WBm
PacueTHbIil TpeOyeMblii TETIOBOM MOTOK OTOMMUTENHHOTO MpUOOopa:

Q. =Q, B[S, -09IQ,,,Bm

HomuHaneHb1# TpeOyeMblii TEIITOBOI MOTOK:

[
Q. S ¢'84 , Bm
B4 - k03 uLEEeHT, YUUTHIBAIONIMI CTIOCOO YCTAHOBKM pajnMaTopa B IMOMEIlle-
Huu [5, Tadn 10.2].8,=1,02
PacuerHoe uncno cexkuuii B paguarope:

QH
q, [B;

O - HOMUHQJIbHBIM TEIUIOBOW MOTOK OJHOW CEKUHMHU PaauaTopa, MPUHUMAEMbII
1o Karajiory npousBogutens, Br/cek. s paguaropa 2KI1100-9G500 - 140Br.

, ,um

B3 - ko3 duIHeHT ydyera yncaa CEKIUi B OJHOM paauaTope.
Yuciio cexnuit 1o 15 16-20 21-25
Bs 1,0 0,98 0,96

PacueT cBeneH B Tabnuiry 6.
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TEIIJIOBOM PACUET JIBYXTPYBHOM CBO

Tabnuna 6
, =
O & z |2 |8
= i
S |m | & = ~ o S =
= s Lg OU — N M 7 = = o | < = =
= 2 . |a |a : S | T e = Qla .
= & |& |s |2 | |[€ |o = S 2 = | e |2 <3
L =] = o o E |o = ) a o oz
g | o o) o | = - = |2 = | E o 5|8 | < =
o o ;A o] = = a (=3 E om = E S| = Pl =
p= ] o 4 = = = = =R o ==t = =
= o = = [aa) = = (5 = %) o [Q = = = = X
= e | & S| B s £le S| e | = 3
o = 2 s ) o =) ':5, 5 g 5 o
O | m ;A T = | S Q = 2 = q e 15} o
S0z |2 |5 |2 ¢ |8 |8 |B |5 |B=z(2 |E2|E|E |c |3
S15 (s |2 |8 |2 |2 |2 |E |g |g&ls S s|l2|2 |E S
S1E B (5|2 |5 |5 |E|5 |8 228 |9S|%]5 |f |3
>lg |2 |2 |& |2 |2 |= |5 |5 |gc|8 |& |2/ | |8
Z2ls |5 |8 |2 |Z |E |z |g |5 |2 &|2 = | E |8 =
2 | g S22 B (2|2 (cE|8 | |B|g | |B
> S oy < = ) S S 88| a &8 S| = 5 &
= 3 > | 8 = I =" I s | g = o ala |2 S
o, ® = E = = 2| c = s = = O o
) ) s = S S | o o~ = =] = S| S | = <
= 5 & |0 = | B = o) = = EE |~ 5
g |8 |2 |7 5 = |8 |2 >
= |= |3 a 5 |5 |2
1] 2 3 4 5 6 7 8 9 [ 10 [ 11 12 13 [14] 15 | 16 |17
101| 18 (2000( 94 | 70 [1,03|1,02|75,3| 64 |0,89| 430 |1714|1965| 1 (1,02| 14 |14
201| 18 (1200| 94 | 70 |1,03|1,02|45,2| 64 |0,85| 430 | 874 | 1044 | 1 |1,02| 7,5 | 8
301| 18 (1800| 94 | 70 |1,03|1,02|67,8| 64 |0,89| 190 | 1720|1971 | 1 |1,02| 14,1 |14

[Tpu OKpyIJIEHUH pacyETHOTO YHCIIA CEKIIUH TOMYCKAeTCs YMEHbBIIIEHUE TEeIIo-
Boro rnmotoka Q, He O6osee yem Ha 5 % (Ho He Oosee yem Ha 60 Br). Beimonnsem
pacyeTsl 1O OKPYTJICHHUIO YK CIIa CeKITUH:

201 — 1044-7-1044/7,5=Bo>60BT - npunnmMaeM 8 cekiuii,

301 — 1971-14-1971/14,1-R4<60BT; 14BT-100%/1971=0,7%<5% mpunu-
MaeM 14 cexiuii.

[NPUMEP 5. OnpenenuTh KOJIUUECTBO CEKIMN uyyryHHBIX paguaTopoB 2KI1100-
90x500 151 cTOsiKa OTHOTPYOHOM CUCTEMBI BOJSTHOTO OTOTUICHHS, YCTAHOBJICHHBIC
o7, OKHOM Y Hapy»HOW CTeHbl 0€3 HHUIIM MOJ TMOJOKOHHON JOCKOW JJTMHOU
100vim B sxunoii komHate (puc. 15). TemnepaTtypa BoJbI B MOAAOMIEH MarucTpa-
u t-=95°C, remneparypa obparuoii Boasl to=70C, TeMnepaTypa Bo3ayxa B KOM-
Hare 101+301 4=18C. JI;iuHa TemIon30IMPOBAHHBIX MArHCTPAIEH OT TEILIOBOTO
MyHKTa IO pacCcMaTpUBaeMoOro cTosika — 26v, auaMmetp marucrpaiei 25,32,40mm
M0 pe3yJbTaTaM THAPABIMYECKOTO pacuera; CTOSKa W MoaBOJMOK — 2QuM, cme-
IIIEHHOT'O 3aMBIKAIOIIEro yyacTka — 15vm.
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Ne401

Ne301

No201

Nel01

Pemenne. CymmapHOe MOHMKEHUE TeMIIepaTyphbl ropsiuei BOJbI HAa ydacTKax
MOJAIOIINX TEIUIOM30JUPOBAHHBIX MArucTpajie OT TEIUIOBOTO MyHKTa 10 pac-

Crl

g N

o
1800
-
1200
-
1200
2000
G (
) )

TN

(]
S
(]
=
L
Me401 |1200 :;r
& /‘g A
El
[
(]
m
e 1000
422
Me301 |1200 |
& A A
=
5
_
MNe201 | 1200
=
3
MNel01 | 200D
2 LAY, A

Puc. 15Cxema cTosika K mpuMepy 5

CMATPUBACMOTI'O CTOsIKA COCTABJISICT.

3t Sut, [L, = 26[D04= 104°C

Temnepatypa ropsiueii BOAblI Ha BXOJ/I€ B paCCMAaTPUBAEMBIN CTOSK

Pacxoz[ BOABI B CTOAKE BBIYHUCIIAACM 110 q)OpMy.TIC
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o - 0861Q, 1515
- tn _tO
Q.- TerutoBas Harpy3ka CToska (CyMMa Harpy3oK BCEX OTOIMUTEIbHBIX MPUOO-
POB Ha cTosike), BT

B1, Bo—x03dduiineHTsl, onpeaeseMble TaKXKe, Kak U B mpumepe 4.

_ 086[62000103[102 _ 2334k /4

“ 94-7C
TemnepaTypa BoJibl, IOCTYMAIOIIEH B HArpeBaTENbHBIN TpUOOP:

2. Qu
t, =t, - L, -t,) o
n QCT [Qn 0), C

6X

rac ZQ"Pi - CyMMapHas TCILJIOBAas Harpy3ka BCCX OTOIMUTCIIbHBIX HpI/I60p0B

CTOsIKa, PAaCIOJIO’KEHHBIX BBIIIE pacCMaTpUBAEMOI0 IPUOOpa MpH MoJa4e BOJBI 10
CXEME 'CBEpPXy-BHM3', a MO CXEME€ ' CHHM3y-BBEpPX - HMKE pacCMAaTPUBAEMOIO
npuOopa, cuuTas Mo HapaBICHUIO ABM>KEHUSI BOJbI, BT;

Cpennsist TemriepaTypa BOJIbl B OTOMHUTEIFHOM MPUOOpeE:!

oot - 0,43[ani LB, LS,
cp 6x a E(ch ,
1€ Qpp; - TCIUIOBAs HArpy3Ka npubopa, Bt

Q - k03P PUIMEHT 3aTeKaHUs BOJIbI B IpUOOpP;

a=1wu a=0,5 111 NpOTOYHO-PETYIIUPYEMOH CUCTEMBI C TPEXXOJOBBIMHU Kpa-
HaM{ TIPU OJTHOCTOPOHHEM MPHUCOEAUHEHUU MPUOOpa K CTOSKY M 2-CTOPOHHEM,
COOTBETCTBEHHO,

a=0,5u a=0,20 115 cucteM CO CMEIIEHHBIM 3aMBIKAIOIINM YIaCTKOM JIJIst
TEX JK€ BapUaHTOB IPHUCOCIAMHCHHUS TpHOOpa K CTOSAKY; JUII CHCTEM BOJSHOTO
OTOIJIEHHUS C OCEBBIM 3aMBIKAIONIUM YYaCTKOM MPU OJHOCTOPOHHEM MPUCOETUHE-
HUU K cTosiky @ =0,33,1ByxcToponnem - a =0,17.

TemniepaTypHbIii Haop: Atcp =tf,f _t@ °C

Koaddurnment npuBenennss HOMUHAIBHOTO TETUIOBOTO MOTOKA OTOMHUTEIHHOTO
npudopa K pacueTHBIM YCIOBUSIM:

¢:

N U P - SMIMPUYECKHE [TOKA3aTENIH, IPUHUMAEMBbIE 110 KaTajgoraM MpPOU3BOINTE-
aeit [5, tadbm 10.3, 10.4]. n=0,3

B nHamewm ciayqae a =0,5 - cuctema co CMENICHHBIM 3aMBIKAIOIUM y4aCTKOM
IpA OJHOCTOPOHHEM IIPUCOEIUHEHMH NpubOOpa K CTOSKY, CJeI0BaTeIbHO
an =G, [a@=2334[05=116, kr/u, 3nauur p=0.

1+n p

R: G

cp np

K 360

H
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Aty - HOMUHAJIBHBIA TEMIEpPaTypHbI Hamop, paBHbId 70 °C - nna npuOopoB
OTEYECTBEHHOTO Ipou3BoicTBa, 60 °C umu 50°C - JUTIsl OOJIBIITMHCTBA UMITOPTHBIX
npuOOPOB (CM. KaTaJIoru MPOU3BOAUTEIICH).

TemnooTaa4ya OTKPBITO MPOJIOKEHHBIX B MpeJieiaX MOMEIICHHS TEIIONPOBOIOB
(TpyO, cTosIKa, BETBU M TMIOIBOJIOK):

QTp :qB [IB +qr [lr
rae Jg,d, - TemiooTrgada 1 M BEPTUKAIBHBIX M TOPU3OHTAIBHBIX TPYO, BT/M

([7], Tabx. 11.22)

IB’ IF - JJIMHA BCPTHUKAJIbHBIX W I'OPU3OHTAJIbHBIX TCILIOIIPOBOAOB B IpPCALCIax

MIOMEIIEHHS, M
npu 94-18=76C u 87-18=69C

Q%" =(83[R1+ 7201+ 0566)+(1031+9201) = 410Bm

npu 87-18=69C u 82,4-18=64,464°C
Q¥ =(72[21+65[D1+ 05[57) +(92[1+8301) = 361Bm

npu 82,4-18=64,464°Cu 77,7-18=59,#60°C
QX" =(6521+59(D1+ 05(52) + (8301 + 7701) = 3283m

npu 77,7-18=59,Z60°C u 70-18=52C
Q¥ = (59[21+ 50001+ 05[47)+ (7701+64[1) = 29Bm

PacuetHsiii TpeOyeMblii TETJIOBOM MOTOK OTOMMUTENHHOTO Mprubopa:
_an [ﬂl[ﬂZ 09 Qmp’
HomuHanbeHb1# TpeOyeMblii TEIITOBOI MOTOK:
QB
— 1 4
Q, = —¢ ,Bm
B4 - k03 duLMeHT, YIUTHIBAIONIMI CTIOCOO YCTAHOBKM pajnMaTopa B IMOMEIlIe-
HUHU, OTIPEJESIEMbIN TaKkKe, KaK U B mpumepe 4.
PacueTrHo€ 4nCI0 CeKIMU B paiuaTope:

Q,
q, LB

Oy - HOMAHAQJIBbHBIM TEIJIOBOM MOTOK OJHOM CEKLIIMHU PaauaTopa, MPUHUMAEMbIN
0 Katajory npoussoauress, Br/cexu. Jlnsa paguatopa 2KI1100-9%500 - 140Br.

Bs - xo3ddunMeHT yueTa yncaa CEKIM B OJHOM paauaToOpe OINpeaessieMblil
TaK)Ke, Kak u B mpumepe 4.

Pacuer cBenen B Tabmnuiry 7.

np:

,um
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()

TEIIOBOU PACYHET OJHOTPYBHOU CBO

()

Ta0Omuma 7

LI ‘AU UMD OIrOMh QOHROSOHBL) £

18

1 YU MHIIO0 OIrOMh SOHIORORJ

17

ve] anonmddeox niaHRogRdIO] |

2

2

2

2

¢ LHoMUPeox nIIHROgRdIIO] |

15 | 16

8

1g ‘HO) MOL1OL HOgOU L UIINOAQadL UITHIIrBHUINOH

14

1g T MO10L KOOIl HIIWIAQIdL HIFHIORORJ

13

g "d1Qo
gorogodogAdi x1aHHMNKOIOIORd OLIAdNLO BREIIOOLTII T,

12

@ sunHowoandu tHoMNH(dEeo)]

11

Do ‘donren nraHdAredonma |

10

0N ‘adorrgudi € 19rod edAredonmwar kEHIAd)

b 19708 BUHENOLRE LHOMIUP (DO

¢ LHonnuddeox nIIHROgRdIIO] |

g LHoMnUPPeox nIgHROgRdIIO] |

0N ‘dooudu g rrog yomsroxd edAredonng |

94 11,03({1,02|0,5(87,0169,0{0,98| 410 [1522|1581| 1 |1,0|11,3|11

Lg ‘di¢y { orowoeaudiendoed dXUH UIrK dIII9E
xigHHMXKoronded ‘aodogudn exeAdien segornal keHdeWwnA)

0

1g ‘du¢y dogudn eH exeAd.aeH Kedou1d |,

6200

0, ‘MuHAMOWON & exAreod edAredomma,

EUHOIIIOOLI o)\

401{ 18 | 1800

301| 18 | 1200 | 1800 |87,0|1,03|1,02({0,5(82,4|64,4|0,90| 361 | 936 (1064| 1 |1,0| 7,6 | 8

201| 18 | 1200 | 3000 |82,4(1,03(1,02|0,5|77,7|59,7|0,81| 328 | 966 |1210{ 1 |1,0| 86 | 9

101| 18| 2000 | 4200 |77,7|1,03(1,02|0,5|70,0|52,0(0,68 | 293 |1838|2758(0,9(1,0(/20,1| 20

Beimonnasem PACUYCTELI 11O OKPYTJICHUIO YHCJia CCKHPIﬁ:

0,5%<5% punnma-

101 — 2758-20-2758/20,1=-R4<60BT; 14-100%/2758=

eM 20 cexui,

201 — 1210-8-1210/8,6=B5>60BT; - npuarnMaemM 9 ceKIuii,

301 — 1064-7-1064/7,6=B4>60BT - npuarnMaemM 8 ceKIui,

2,7%<5% mpunuma-

401 — 1581-11-1581/11,3=-B2<60BT; 42-100%/1581=

eM 11 cexuui.
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8. KOHCTPYUPOBAHUE U ADPOJIUHAMUYECKHUN PACUET
ECTECTBEHHOM BBITSI’KHON KAHAJIbBHOM BEHTUISIIUA

Bentwsinus - 310 0OMEH BO3/lyxa B IOMEILEHNH /1S YIaJIeHNs] U30bITKOB TEILJIOTHI,
BJIard, BPEAHBIX U JPYTHX BEIIECTB C LIENBI0 00ECHEYEHNs JOIYCTUMBIX METEOPOJIOTU-
YECKHUX YCJIOBUI YMCTOTHI Bo3ayxa. ITo cnocoOy nepemertieHns: BO3yXa CUCTEMbI BEH-
THJISLIAHN JISTSITCSL Ha €CTECTBEHHBIE M MEXaHHM4YeCKUe (MCKyCCTBEHHEIE).

B JkunpIX 31aHHAX MaccOBOM 3acTpOMKHM TPAJUIMOHHO BBINOJIHAETCS €cTe-
CTBEHHAs BBITSDKHAs BEHTWIALMSA, KOTOpas paboTaeT CleAylomuM 00pa3oM: 3a-
I'PSA3HEHHBIM BO3JyX yAajsieTcsl IO BEHTWIALMOHHBIM KaHaiaM B atrMmocdepy, a
HapY’KHBIM BO3/1YX IOCTYIAET Yepe3 HEIJIOTHOCTH OKOH. Kaxknoe BeHTUImpyemoe
IOMEILEHUE B KWJIBIX 3/IaHUSAX BBICOTOM IO D 3Ta)eil 00CIyKMBAeTCsl CaMOCTOs-
TEJIbHBIM BBITSDKHBIM KaHAJIOM.

Cucrema ecTeCTBEHHOH BBITSKHOW BEHTUISILIUM COCTOUT U3 BEPTUKAJIBHBIX Ka-
HAJIOB C OTBEPCTHIMH, 3aKPHITHIMU BEHTUISILIIOHHBIMHU PEIIeTKaMU, COOPHBIX TO-
PU30HTAJIBHBIX BO3YXOBOJOB, BBITSDKHOM IIAaXThl ¢ 30HTOM. Ha maxTe Bo3MokHa
TaK)Ke YCTaHOBKa Jie(IeKTOpa - yCTPOMUCTBA, UCIIOIB3YIOIIETO JAaBICHUE BETPa JIs
YCUJIEHUSI TSATU U3 BEHTCUCTEMbl. BEHTUIISILIMOHHBIE PEIIETKH MOHTUPYIOTCS Ui ap-
XUTEKTYPHOT0 O(OpPMIICHUSI BXOJHBIX OTBEPCTUI BEPTUKAIBLHBIX BEHTKaHaJIOB. Ben-
TUWISILIUOHHBIE KaHaJIbl YCTPAauWBalOT BO BHYTPEHHMX KHUPIUYHBIX cTeHaX. MuHU-
MAaJIbHBIN pa3Mep Takux KaHaioB %2 xYoxuprnmya (14k140) mm. TonmmHa CTEHOK
KaHaja IPUHUMAETCA He MeHee Y2 kupnuya. BeHTOJI0KM M BEHTWIALIMOHHBIE I1a-
HEJIW U3rOTABIMBAIOT C MHAUBUAYAJbHBIMU KaHAIIAMH KPYTJIOTO, MPSIMOYTOJIBHOTO
¥ OBAJILHOT'O CEUCHHMS JJIsl Kakaoro staxa (puc. 15).

i g !

a) — 1. 6) ryzste
G K4
=[]
= =, [P gE==
CAHYTCA N ¥
B i
BRI
EEICIRxY
- .l'l
1. L] A v |

Puc. 15.YcrpoiicTBO BEeHTWIISIIIMOHHBIX KAHATIOB: a) BO BHYTPECHHUX KUPITUIHBIX
CTeHax; 0) C UCTIOIb30BaHHEM BEHTHIIALIMOHHBIX MaHeINeH
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B mpenenax onHO# KBapTHUPBI AOMYCKAETCS OCYLIECTBIATH ylajeHHE BO3TyXa
OJTHAM KaHAJIOM C TIOJIKJIFOUEHUEM K HEMY CIIeIyIOIMX momMenieHui [3]): a) kyx-
HsI, BAHHAS WJIK JyIlieBasi; 0) yOopHasi, BAHHAS WJIU JIyIIICBas.

BoznyxooOMeH KBapTUpBI JOJKEH OBITh HE MEHEE OJHOM M3 JABYX BEJIUYUH!
CyMMapHOW HOPMBbI BBITSIKKU U3 TyaJleTOB, BAHHBIX KOMHAT U KYXHH, WUJIK HOPMBbI
MPUTOKA, paBHOU 3 M/ Ha Im® KuII0# TIoIa M kBapTupel. Hopmupyemsie Bo3-
nyxooOMeHbI mpuBeeHbl B [3] mpuioxkenue B, Tabn. B.1 (mpunoxenue 3 mero-
JMYECKUX YKa3aHUH).

Panuyc meicTBHsI ©CTECTBEHHOW CHUCTEMBI BEHTWISIIMHM (OT OCH BBITSDKHOM
IIAXThI O OCH HauOoJIee yIaJICHHOr0 OTBEPCTHS) MPUHUMAKOT He 6osee 10m [4].

JIBM>KeHHE BO3/yXa B KaHalax, BO3AYXOBOJAX M IIAXTE MPOUCXOAMT IMOA JeH-
CTBUEM €CTECTBEHHOTO JAaBJIEHUS, BO3HHUKAIOIIETO BCJIEACTBUE PA3HOCTU YNEIb-
HBIX BECOB XOJOJHOTO Hapy>XHOTO W TEIJIOTO BHYTPEHHEro BO3AyXa B MOMEIIIe-
HUU:

Pe:hB.(p+5-pB)[g1Ha (27)
riae hg —paccrosiHue Mo BepTHKAIM OT HeHTpa BeITsKHOTO otBepetus (0,2-0,5m

OT TIOTOJIKA TIOMEIIEHUS) JI0 YCThS BBITSDKHOM IIAXThI, M;
2,
g —YCKOpeHHe CBOOOIHOIO naaeHus, M/c”;

P.i5- yIEIbHBIA BEC HAPYXKHOTO BO3AyXa IS TemIeparypsl Bozayxa +5°C,
Kr/MS:

P, — IIOTHOCTH, Kr/M, BO3/1yXa BEHTWJIUPYEMOI'O ITOMEILIECHHUS, ONpeaeseMas
no popmyne (10).

Jlns oOecnieueHuss HOpMaIbHOM pabOThl €CTECTBEHHOMN BBITS)KHOW CUCTEMbl BEH-
TUJISIIIAA HEOOXOIMMO YBSI3aTh MOTEPHU JABJICHUS HA TPEHHE M B MECTHBIX COIPO-

TUBJICHHUAX IIpKW ABHMXXCHHH BO3AYyXa C pacrnojiaraCMbIM €CTCCTBCHHLIM AABJICHUCM,
T.C. IPOU3BCCTU aSPOI[I/IHaMI/I‘-IeCKI/Iﬁ pacdeT CUCTCMBI.

CHayana onpenensioT Bo31yXxooOMeHsI L, M3/a s BEHTWJIMPYEMBIX MOMEILIE-
HUI; TpeBAPUTEIIbHBIC CEYCHUS KAHAJIOB U UX KOJUYECTBO; KOMIIOHYIOT BEHTH-
JSIITUOHHYIO CUCTEMY .

[IpenBapuTenbHbIC CEYCHUS KAHATIOB OIPEIENSIOT Mo hopmyiie:
=L (8

W [360(

rae W- ckopocth Bo3ayxa B kanane, m/c; (0,4-0,6M/c - 11 BepTHKaIbHBIX Ka-
HAJIOB BEpXHETo 3Taxa [4];

[TocnenoBaTenbHOCTh pacyera.

1. BeiOuparoT pacyeTHYIO BETBb CUCTEMbI BEHTHJISAIIUH YepPe3 BEHTHIIAIUMOHHBIMI
KaHaJI BEPXHEro dTaka Kak HanOoJjiee HEOJArompUsATHO PACIOOKEHHBINA MO OT-
HOIIICHHIO K BBITSDKHOM 1m1axte. OnpeaesisiioT eCTECTBEHHOE IaBACHHE [T pacyueT-
HOI BeTBH 110 opmyiie (27).

2. YTOYHSIOT CKOPOCTh JABM)KEHHUS BO3JyXa B KaHaJe MO MPHHIATOMY CCUCHHUIO
KaHaJa:
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L
W=——— wmlc (29)
360C[F
3. HaxoasT 3KBUBaJIEHTHBINA TIO TPEHUIO AUAMETP KaHaa AJisl MPSMOYTOJIbHOTO
CEYECHHS:

dgKB = M y MM (30)
a+b

rae a, b - pasMepsl CTOPOH MPSIMOYTOJIBHOTO KaHaJIa, MM.

4. 3Has SKBHBAJCHTHBIA JMAMETP KaHala M CKOPOCTh JBMKCHHUS BO3/yXa,
OIIPEIENIAI0OT MoTepU naByieHus Ha Tpenue R, [1a Ha 1 MOrOHHBIM METp U TUHAMU-
gyeckoe nasnenue Ny, Ila, ncmons3ys HoMorpammy Ui pacdyera KpyTrJIbIX CTallb-
HBIX BO37yX0BOJI0B [6, puc. 14.9].

5. Onpenenstor NoTepy JaBJIEHUS Ha TPEHUE HA YYACTKE:

Pr=R- I3, I1a (31)

rae | - muHa yyactka, m;

B - k03¢ pHIHEHT mEepoXoBaTOCTH, ONpeesieMblii 1o [6, Tabn.14.3].

6. OmpeznensioT MOTepH HAa TPEHHE B MECTHBIX CONPOTHBICHMSX, 3Has Ny u
CyMMY KO3 (PHIIUECHTOB MECTHBIX COMPOTHBIICHUN ZZ [6]:

Z:ZZ [hy, (32)
7. HaxonsT cyMMapHble IOTEpU JaBJI€HUs Ha ydacTke P, +Z u cpaBHUBAIOT C

€CTECTBEHHBIM JgaBieHHEM. HeoO0XomnMo, dYTOoOBl BBITOJIHSIIOCH — YCJIOBHE!
P, + Z<p P, (3anmac 10-15%).Ecnu ycioBre BBIOTHSACTCS, TO MPEABAPUTEIHHO
TIOJTYYCHHBIC TUTONIAIN CEUCHUS KAaHAJIOB MPUHUMAIOTCS KaK OKOHUYATEIbHBIC, €C-

JIM HET — IUIOIIAh CCUCHHS KaHAJIOB CICAYEeT M3MEHUTh (YBEIUYUTh WIIM YMEHbB-
IIMThH) ¥ MIPOU3BECTHU IIepepacyerT.

[NPUMEP 6. IlpousBectd a’spoauHaAMHYECKUMA

pacueT €eCTECTBEHHOW BBITSHKHOW KAaHAJIbHOU

CUCTEMBl BEHTWIALMU KyxHHU. JKwuiasg muomanb

kBapTHPHI Fyc=30m°. B KyXHe yCTaHOBJICHA He- =
ThIpeXKOM(pOpOUHasl razoBas ImrTa. B kBaptupe "TIJ
UMeeTCs BaHHAs WM WHJMBHUAyajbHas yOOpHas. =

Cxema cucTteMbl BEHTWIIIMM H300pa’keHa Ha
puc. 16. BeHTHiAMOHHBIE KaHATBI PACTIONOXKE-
HbI B KUPIIMYHOM CTEHE U BBIBOJIATCS HA KPBILLY
pa3znenbHBIMU KaHanamu. PaccrosHus mo Bep-
TUKaJIU MEXJY LEHTPOM BBITSZKHOIO OTBEPCTHUS
Y YCThEM BBITSKHOM IIaXThI JJIsI BEHTKaHaIa HA

h=5,5m
|
1

IEpPBOM dTake My ¥ JUIsl BEHTKaHala Ha 2 dTaxe [7|/

h, mokazansl Ha cxeme. TemmepaTypa Bo3ayxa B

kyxHe tz=18C. Puc. 16.Cxema cuctemsl BeH-
TUIALUA
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Pemenne. HeoOxoammpie Bo3ayx000MeHbI (MPHIIOKEHNE 3 METOJUYECKUAX yKa-

3aHU) KyXHU LK:90M3/q, canysna Lcy :25M?’lq, BaHHOM Lp =253y,

Bo31yx000MeH 110 BEIMYHHE JKHJIOH TUIOIIA N KBAPTHPHI:

Ly =3 + Fix=3-30=90m/u

CyMMapHO€ KOJIMYECTBO BO3/AyXa, YXOISIIET0 U KyxHU L, BaHHO# L, cany3mna
L cy, JOMKHO OBITh HE MEHEE HEOOXOIUMOTO BO3AYXOOOMEHA JKWJIBIX KOMHAT
KBapTHUPHI:

Lk + Lg + Loy = Lk
90 + 25 + 25> 90
140 = 90 —ycnoBue BBITIOIHSIETCS.

[IpenBapuTenbHbIe CeUueHUs KaHaIOB 1o hopmysie (28):

F=— 29 —0042u2
0,6 (3600
[Tpuarmaem pasmep kaHanoB ¥2x1kupnuya (14x270) mm. [Tnomans npuHSTO-
2
ro kagaia F=0,14-0,27=0,0378

JlericTBUTENbHAS CKOPOCTh B KaHAJE!

= 90 = 066 m/c
360000,0378
[I1oTHOCTH HAapY)KHOTO ¥ BHYTPEHHETO Bo3ayxa 1o gopmyse (10):
353 Ke 353 Ke
= =1213% . p, =222 = 1077
Pas ™ ozze1e "o P T orzas

EctecTBeHHOE MaBNeHME T KAHAIOB KX I0TO dTaxka o hopmyie (27).

st 1l ataxka pPe =2,5-9,81-(1,27-1,213)=1]4a.

s | staxka AP = 5,5-9,81-(1,27-1,213)=3,08:.

PacueTHyr0 BeTBb CHCTEMBI BEHTWIISIIIUK BbIOMpaeM udepe3 kaHaiu |l sraxa, kak

HanOojee HeOIAronpusaTHO pacronokeHHOro (aPe)<aPe). Pacuer cBenen B Tabd-
nuny 8.
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PACYET CUCTEMbI BEHTWIALMA KYXHHA

Tabnuia 8
=]
3 = 5
[en) <
- 2 - = |8 9 =
= ) = = = X =
2y - o = = 5 = | B 2| F
ls|l €1 z2] ¢ s |8z 2|8 |S |8 EE|EE
= - 5, éz- 3 Z gl 5 E 5 0 s | © EE\]I 8. &8
gJ|S| Bl 2C| E~ |EZ E3| 8| 22| E |2 =N| &N
sl | s 8| &%X| 5= |5 22| 2|5 § |G| aw| =+
> N = o L S ' Q. BN [
g2 2| A2 5 5% Ed| & S5 E |BEElsE|Ba
Slelg| 5| o8| B4 |28, &>~ 5 |28 5E| g~ |pave
Sl 2|5l 5| 23| 25 |EE/ e8| Z8¢| g |EE[ 282 ¢ vame
g 2| 5| E|EQ| 22 |88 5| £E|=E|8% |2c 28|25
S E| E| 28 5S |58 88| ¢ | &g 8 &g SE| 2 S
ol E @ I 2 2 o= = O O |8 E o| & ¢
| B H | EX g E S|l 3 g H | BF| &g |2 3 B &| &%
olH| - |58 o TElEE| E| L S |2 8] &F| &2
< = = & 5} = | B 5 | = Lol g &
A ) A = =S¢ E ol S
3 Q) > oA g = ) =y
=3 8 = |2 | F &)
g 2 N | O
Q
12| 3| 4 5 6 7 8 9 10 11 1p 13 1 15
PacueT BeTBM cucTeMBI Yepe3 KaHa KyXHH 2 dTaxka
o|ln| © o oo} o [o0) (o] ™ o] o0] To] o0] Bxo, B
TSl e | R o] | = |®w|] © || 1| S A
o N o — o - — o < — ) | BCHTUIA-
X
S o o o - — LIUOHHYIO
3 peleTKy ¢
TTOBOPOTOM
£=2
Koneno
£=1,28
miaxra C
30HTOM
£=1,3
HeBsizka: ——————x100= 6,6%<15%

HOTCpI/I JaBJICHHUA B BCHTHJIIIIMOHHOM KaHAJIC, O6CJ'Iy}KI/IBaIOIHCM KYXHIO 1 oTaiKa,
OIIPCACIIAIOT aHAJIOTUYIHO IPOU3BCACHHOMY BLIIIC A3PpOANHAMNYCCKOMY PACUCTY.
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INPUJIOKEHUSA
[Tpunoxenue 1
Ta0auma 5.1 usmenenne Nel k [1]

HopMaTuBHOE CONPOTHUBIICHNE
Orpaxaaroinre KOHCTPYKIUN teruionepenade Ry yopu,
M>-°C/BT

Kuninlie v 001ecTBeHHBIE 31aHUA

A CTpouTenbCTBO, PEKOHCTPYKIUS, MOACPHU3ALMSA

Hapy:xHble cTeHbI 31aHU I 3,2

CoBMellIeHHbIE TOKPBITHS, YEpAAUHbIE TEPEKPHI- 6,0
THUS ¥ IEPEKPBITHS HAJ| IPOE31aMu

[TepexpbITHs HaJ HEOTAIJTMBAEMbBIMHU MOBATIAMU U 2,5
TEXHUYECKUMHU MOIIIOIBLIMHU

3anoJHEHUs CBETOBBIX TPOEMOB 1,0

[Ipunoxxenue 2
Tabmuna M.3 u3menenue Ned k [2]

Cucrema OTOIUICHUS U CIIOCOO PeryIrpOBaHuUs A

1. OnHoTpyOHAs ccTeMa OTOIUICHUS C aBTOMAaTHYECKUMH TepMOpe- 1
TYJISITOpaMH U ¢ ogacaHbIM aBTOPETYJIMPOBAHUEM Ha BBOJIE WIH
CHUCTEeMa IMOKBAPTUPHOrO OTOIJICHUS! OMHOTPYOHAs WM IBYXTpyOHas
C TOPU30HTAJILHON PA3BOJIKOU

2. JIByxTpyOHas cuctemMa OTOIUICHHUS C aBTOMATUYECKUMU TEPMOpeE- 0,95
T'YJIATOPAaMU U C IIEHTPAJIbHBIM aBTOPETYJINPOBAHUEM
3. OgnoTpyOHas cucTeMa OTOIJICHUSI C aBTOMAaTUYECKUMU TEPMOpe- 0,9

TYJISITOPaMU | C IIEHTPaIbHBIM aBTOPETYJIMPOBAaHHEM Ha BBOJIE HITH
OJTHOTpYOHas crucTtemMa 6€3 aBTOMaTUYECKUX TEPMOPETYIISITOPOB U C
nogacaTHbIM aBTOPETYIUPOBAHNEM Ha BBOJIE, @ TAKXKE JBYXTPYOHas
crCcTeMa OTOIUICHHSI C aBTOMAaTHYECKUMHU TEPMOPETYIIATOpaMU 1 0e3
aBTOPETYJIMPOBaHHS Ha BBOJIC

4. OngnoTpyOHAasi cUCTEMa OTOIICHUSI C aBTOMAaTUYECKUMU TEPMOpe- 0,85
ryJsiTOpaMu U 0€3 aBTOPEryJIupOBaHusl Ha BBOJIE
5. Cucrema otorieHus 0€3 aBTOMaTHYECKUX TEPMOPETYIISITOPOB U C 0,7

LIEHTPaJbHbIM aBTOPETYJIUPOBAHUEM Ha BBOJE C KOPPEKIUEH 110 TEM-
nepaType BHYTPEHHETO BO3/lyXa

6. Cucrema otoryieHus: 6€3 aBTOMaTHYECKUX TEPMOPETYJISITOPOB U 0€3 0,5
aBTOPETYyJIMPOBAHMS HA BBOJAE — peryMpoBanue neHrpansaoe B LTI
WUJIM KOTEJIbHOU

7. BoasiHOE OoTOIUIIeHHE O€3 PeryInpOBaHHUsI 0,2
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ITpunoxenue 3

Pacuetrnas TemnepaTtypa Bo3ayxa v KpaTHOCTh BO3JyX000MeHa B MOMEIICHUSIX
JKAIBIX 3MaHUN

npuiokenne B, tadi. B.1[3]

HaunMeHnoBanue noMereHni

PacueTHas TeMm-
nepaTypa B03-
yXa B XOJIO/I-

HBIW MEPUO/I TO-

KpatHocTs Bo3myxooOMeHa wiim KoJnde-
CTBO YJQJISIEMOTO BO3/yXa U3 MMOMEIICHUS

MIPUTOK

BBITSIDKKa

na, °c
JKunas komHaTa B KBapTHUpE 18 [To pacuery mist | 3 M/a Ha 1M® JKHIIBIX
WIN B OOIIEKUTUU KOMIICHCAITU! KOMHAT
yIQIIIEMOTO BO3-
Jyxa
Kyx#Hs B kBapTHpe 1 o01ie- 18 I[To pacuety mis
KUTHH: PUTOYHO-
C DJICKTPOILIIUTAMU BBITSDKHOM Mexa- | He menee 60 Mu
HUYECKOW BEHTH-
C Ta30BBIMH IJTUTAMHU JSIIAA He menee:
60 M°/u — pu ABYX-
KOH()OPOUHBIX TUIH-
Tax;
75 M°/4 — pu Tpex-
KOH()OPOUHBIX TIH-
Tax;
90 Mm%/ — niput ueTHI-
pexKoH(OPOUHBIX
TUTATaX
Bannas 25 - 25Mm°/4
YO6opHas nHIUBUAYaTbHAS 18 - 25Mm°/4
CoBMeIIeHHBIN CAHUTAPHBINA 25 - 50M/u
y3en
CoBMeIIIeHHBIN CAHUTAPHBINA 18 - 50M/u
y3ell C UHIWBHIyaTbHBIM
HarpeBoM
Bectu0rois, 1ecTHUYHASA KIIET- 16 - -

Ka, OOIIHI KOPUIOP B KBApTHUP-
HOM JIOMe

[Ipumevanus:

1. B yrioBbIX NOMEMIEHUAX KBAPTUP U OOUISKUTUN PACUETHYIO TEMIIEpaTypy BO3AyXa CilelyeT

MPUHUMATh Ha 2 OC Bbiwe YKa3aHHOU B TaOJuIIE.

2. B necTHMYHBIX KJIETKAX JOMOB C MOKBAPTUPHBIM OTOIJIEHHEM TeMIIepaTypa BO3lyXa HE HOP-

MUpYETCS.

3. PacueTrnas mpou3BOIUTENHHOCTH BRITSDKHOW BEHTHIISIINH, ONIpEesiemMas I0 HOpMe IS Ky-
XOHb ¥ CAarHUTAPHBIX Y3JIOB, HE TOJDKHA OBITh HUKE PaCuYETHOTO BO3TyX000OMEHA KBAPTHUDHI,
OTIPEICTSIEMOTO TI0 HOPME JJIST )KUJIBIX KOMHAT.
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Ilpunoxenune 4

PacueTHbie mapaMeTpbl HAPYIKHOTO BO3AyXa
[Tpwioxenne E Tadn. E.1 [2]

Pacuet- MapameTpbl A MapameTpbl B Cpepsas
CyTOYHas
Hasi reo- | bBapowmert-

HaumeHo- pacdn- | prisckos CkopocTb | amnnutyaa
BaHue P Meproarofa | Tewmnepa- YpenbHasa | Temne- | YpeneHas | gerpa, | Temnepa-
nyHKTa Heckaa | iaBnexue, 3HTanb- paTypa aHTanb- m/c Typbl BO3-

Typa BO3-
Lu:lpOTa, rMa @ °C nusi, BO3AYyXa, nsi, ayxa,
C.Lu. Ayxa, KIK/Kr °C Kx/kr °C
BuTtebckas o6nactb

B Tennbin 21,0 47,0 25,6 50,8 2,9 10,8
"“BF;’L*(':‘?( 56 1000

A XonoaHbIn -11,0 -8,0 -25,0 -24,3 3,8 -

Tennbin 211 47,0 25,7 50,8 2,9 10,9

Monouk 56 1000

XonoaHsbln -11,5 -8,7 -25,0 -24,0 4,1 -

L Tennbin 21,0 47,0 25,6 50,8 3,3 10,6
aa*}:‘f 56 1000
w XonoaHblit -11,5 -8,0 -24,0 -23,4 4,7 -

Tennbin 211 47,8 25,7 51,4 3,1 10,3

BuTtebck 56 990

XonoaHblit -12,0 -9,4 -25,0 -24,4 4,8 -
Tennbin 21,0 47,2 25,6 50,8 2,3 9,9
Jlenenb 54 990
XonoaHbln -11,5 -8,7 -24,0 -23,5 2,9 -
MwuHckasa obnactb
Tennbin 21,4 47,0 26,0 50,6 2,6 11,0
Buneliika 54 990
XonoaHsbIn -10,0 -6,7 -24,0 -22,9 3,9 -
Tennbin 21,6 47,5 26,2 51,1 2,6 10,8
Bopucos 54 990
XonoaHsbIn -11,0 -8,0 -24,0 -23,2 3,8 -
Tennbin 20,8 47,0 25,4 50,6 2,8 9,8
BonoxuH 54 990
XonoaHsbIn -9,5 -6,0 -23,0 -21,9 4,2 -
Tennbin 21,2 47,2 25,8 50,6 2,6 10,3
MwuHck 54 990
XonoaHsbIn -10,0 -6,8 -24,0 -22,7 3,7 -
MapbuHa Tennbin 21,8 48,3 26,4 51,7 3,3 11,4
rnga 54 990
XonoaHsbIn -11,0 -7,3 -24,0 -22,7 4.3 -
Tennbin 21,8 48,4 26,4 51,8 3,3 11,3
Cnyuk 54 1000
XonoaHsbIn -9,5 -6,1 -23,0 -21,6 4.8 -
poaHeHckas obnacTtb
Tennbin 21,5 47,0 26,1 50,6 3,0 10,9
Nnpa 54 1000
XonoaHsbin -9,0 -5,4 -22,0 -20,8 4.0 -
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Tennbin 21,7 47,6 26,3 51,4 1,0 10,6
pogHo 54 1000
XonoaHbIn -8,5 -4,7 -22,0 -20,5 5,6 -
H Tennbin 20,3 47,0 24,9 50,6 3,1 9,1
°Bgir(py' 54 980
A XonoaHbin -10,0 -6,0 -21,0 -20,3 5,6 -
Tennbin 22,0 47,6 26,6 51,5 3,3 11,0
BonkoBbick 54 990
XonoaHbIn -8,5 -4,8 -21,0 -20,4 4.5 -
MoruneBckasa obnacTb
Tennbin 21,1 48,4 25,7 52,4 3,1 10,6
Fopiu 54 990 XonogHbii | -12,5 ~9,9 26,0 | -252 5,3 —
Tennbin 21,6 47,8 26,2 51,6 3,7 10,8
Morunes 54 990 XonogHbii | -11,5 8,7 240 | -232 4,7 -
Tennbin 22,0 49,0 26,6 52,5 3,4 10,6
Cnasropon | 54 1000 onmein | —11.5 8,7 240 | -236 4.4 -
. Tennbin 22,3 48,8 26,9 52,2 3,2 11,2
BoBpyrick 54 1000 = onmen | —105 7.4 —230 | 222 3,9 —
BpecTtckas obnactb
BapaHo- 54 990 Tennbin 21,9 47,3 26,5 51,2 3,3 10,9
BUYM XonogHbIn -9,0 -5,4 -22,0 -21,0 4,8 —
Tennbin 22,2 48,5 26,8 52,0 3,4 12,0
Fawuesnn | 52 1000 o 29,0 55 —220 | -208 3,5 —
Tennbin 22,2 48,5 26,8 52,4 2,5 11,3
Mpyxare! 52 1000 o 8,0 4,1 —220 | —205 3,2 —
Tennbin 22,6 49,6 27,2 53,0 2,9 10,8
Bpect 52 1000 oI ~7.0 2.8 210 | -19.6 3,7 —
Tennbin 22,4 50,0 27,0 53,6 3,6 11,1
MHck 52 1000 oI 8,5 ~4.8 210 | -199 5,1 -
Fomenbckas o6nactb
Tennbin 22,4 49,4 27,0 53,0 2,8 10,9
PKnobuH 52 1000 XonoaHbIn -10,5 -7,5 -24,0 -22,9 3,6 -
Tennbin 22,3 50,3 26,9 54,0 3,4 10,5
Fomerie 52 1000 XonoaHbin -10,5 -7,5 -24,0 -23,3 4,0 -
Bacune- 52 1000 Tennbin 22,8 49,8 27,4 53,7 1,0 11,8
BUYM XonogHbin -10,0 -6,9 -23,0 -22,2 3,7 -
Tennbin 22,5 49,8 27,1 53,4 2,6 11,6
FKuTkosmn 52 1000 XonoaHbin -9,0 -5,6 -22,0 -21,1 3,3 -
Tennbin 22,8 50,0 27,4 53,7 1,5 11,8
Tlenbauel 52 1000 XonogHsli -9,0 -5,6 22,0 -20,7 3,6 -
Tennbin 22,5 49,8 27,1 53,6 1,0 11,6
Bparuk 52 1000 XonoaHbilii -10,0 —6,8 -22,0 -21,4 4,9 -
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[Ipunoxenue 5
JlnarpaMMsl U1 o00pa pyYHbIX 0alaHCUPOBOYHBIX KJIAllaHOB

mapku TBV ¢upmer TA
1 6 7 8910
kPa
50 B8 SEAF | AT
30
20
15
10
7.5
5
4
3
2
15 L
; Wil IIKII [T LTI T
T 1 | | | T
5 8 10 15 20 30 4050 75 100 150200 2300 500 750 1000
I'h
Position 1 2 3 4 5
Kv 0,05 0,15 022 0,26 0.3
5] 7 8 9 10
0,41 0,53 0,68 0,74 0,90

Juarpamma 1yist mogbopa pydHOTo GamaHcHpoBOYHOTO Kianana TBV LF (au3kwuii pacxom)
(mrameTpom 15mm)
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Juarpamma j1st iombopa pydHoro 6amancupoBodroro kiamana TBV NF (HopmanbHbrii pacxon) (mramerpom 15vm)



kPa &0

50

40

30

20

15

10

7.5

1.5

1T 2 324588 7

1 1 I I I 1 I
20 30 4050 75 100 150 200 300 500 T50 1000 2000

Position 1 2 3 4 5

Kv 0,40 0,53 0.67 0,82 1,03

G 7 8 9 10

1,29 1,72 2,40 2,96 3,40
Juarpamma Juis nogoopa pygHoro 6asancupoBovyHoro kianana TBV NF
(mnametpom 20mm)

4000

57



