








TeXHHKW. BonpiliMe 3amads CTOAT, B H4CTHOCTH,

B cocrasneHnn clipapoyHHka HTPHHHEMAIH

nepejl CTPOMTENBLHOH HAYKOH B COBCPIICHCTBOBA-
CTPYKIMH H COODYXcHHMH., Pacci#TaTs KOHKpeT-
THKM pacyera Heso3momHo. Bosbmmoe npakrayec-

KOE€ 3HAYeHNC TCOPHUW PACHCTA, CNOXKHOCTE BOZHH-
Raloux npobieM, MaTeMaTUYeCKHE TPY/HOCTH,

yuacTue: A-p texH. Hayk npod. B.H. Borocnose-

KaH/. TexH. Hayk nipod. A. H. Ckxarasu (. 7-10,

kana. texH. Hayk W.I". Craposepos (ra. 11, 14),
‘B:B. Hesckuit (rn. 11, 14, npun. X1}, JE. @ Moop
(ra. 12), kaug. TexH. Hayk E. O. unsxpoT 1 ka1

CBA3AHHBIE C pPelIeHWMEM OTASNbLHBIX 3ada4, no-

T]JeﬁOBﬂJ'IH LIHPOKOre OCBCHICHUA 3THX BOIIPOCOB

TexH. uayk A.JI. Haymos (177, 13), KaHi. TexH.
Hayk A.T. Ernazapos (rn. 15), kaHa. Texs. Hayk

B OTEYECTBCHHOMN JUTEpaType.
MarepHan JaHHOIO COPABOMHHKA Nepepabo-

H.B. Xapuenko u C.C. Bacunres (rn. 16), kana.
TexH. Hayk A.3. Msadckuii (ro. 17), xana. TexH.

TAH U MO NHEH R COOTRETCTRWWA ¢ HORKIMHE TAXHH-

mavk H W Ctanosenorna (moun. I\ KaHm. TexH.




—Teunepm:ypa_u Tesmepat omemenns.  TemnepaTypHEIC

g = L5TL,(H) — 0,57, +1,5.  (1.4)

YCITOBHA B NMOMCIICHHH ONPEAcNAOTCH COYCTAHH-

—— eM TEMACPATYPbI BO3AYXA 1, ¥ TEMACPATYPBL BRY- /ISt HOMEIHEHHH, HMEEOHIHX GOJbIINE OXJIAKICH

TPEHHAX noBepxHocted T, OcpelHEHHYIO Temne-

TeMnepaTypsl £, tp HeOGXOMMO ONpeeasTh

HEIC MOBEPXHOCTH (/Ba W Hoslee HAPYKHLIX OTPaK-

~ paTtypy BHYTPEHHHX TMOBEPXHOCTCH OTHOCHTENBHO — [CHHH ) WITW PAIBWTHIE RATPETHIC TOBCPRHOCTH (Ha-——|

OJHOH W3 MOBepXHOCTEH, HA3LIBACMYIO DajHALH-
OHHOH TemnepaTypol {x OTHOCHTENILHO 4Y€TOBEKA,
HAXOAAMIErOCHd B CEpe/IMHC NOMEIIEHHH, OMpefc-

NPUMED, TIPH TAHETLHO-TYYHCTOM OTONJICHHUH).
Ans 0OBIMHBIX HOMEILEHUI 3HAUCHAA [, U {5 MOX-
HO TIPUHUMATL PABHLIMH I, .

NFHOT TaK:
- . Bmopoe ycaosue xomopmmuocmu OTpaHAYH-
{
=10, -5 V- Baer WMHTEHCMBHOCTE JIYYHCTOrO Tensioobmena,
Mm@m@cfﬂ C NOBEPXHOCTH KOr/I4 4e/IOBEK HAXOMUTCH BOITHIM HATPETHIX HIH

yeIOREKd HA OTACNBLHBIE OKPYKAHILEC €0 [MOBEPXHOCTH
[2.3].

OXJTAMICHHBIX TIOBepXHOCTeH orpaxnenud (mo

MpubmxeEHe BEAHMHHAY [ /IOMYCKAETCA
___ONpeenaTh OCPCAHCHHOR HO MIOANAM OTAE/b-

CTEHB! H4 PAcCTosHuH 70 1 m).
JonycTumas TeMnepaTypa noBepXHOCTH CTe-

HbL U HQTMJ..XMWMKMIM&M_

HBIX TIOBEpXHOCTEiH F;

MAeTCs paBHOI:

.= ZT,FJIF,. (12)
TemnepatypHas OGCTAHOBKA B NOMEIICHAX
XapaKkTepU3yeTcR pe3yILTHPYIOWICH TeMTepary-
poiil_ moMerenus ¢, IPUHUMACMO# juts OOLIYHBIX

Fit4—HRFpeToi —noBepxXHOCTH (PR —AoHYeTH——

MOii TermooTaaue wimydeHnem 11,6 Br/m?
o <192+87/9, -0 (1.5)

noMerueHHit ¢ HeSoMLIIOoi TTOBHKHOCTEIO BO3IY-
x4 (ﬂ,'l -0.15 n.l_‘fr-},

TUTH OXITEKACHHON TTOBEPXHOCTH (HPW JIOTIyC= |
TAMOI TennooTaade uimyvenneM 70 Br/m?)

t,=05(t, + tg) (1.3)

T:W?z:;-sff{punn‘ (1-6)

Temueparypuas oOOCTAHOBKA B NOMEIIEHAR

MUHAMATHHO AONYCTHMYO TEMIEpPAaTyPy OK-
Ha (mpu TempooTaave wianydeHueM He Gomee 93

© oMW YIOBAETBOPATL tpeOoBaHTRM Komdop

HOCTH.

Bt /m?) crnefiyeT MpHHAMATH

Silil1H A a2 B d
7

—1lepgve yeavene ROMYOpMROCITE ONPECIseT
TEMITEPATYPHYEO 06CTAHOBKY, TIPY KOTOPOH 4eJI0-
BCK, HAXO/4Ch B CCPCAHHC LOMEIEHNs, OTAaBad
BCE HBHOE TETLIO, HE HCMBITRIBAET ONYLIEHUA NIEPE-

14 A lem { 3
Yo 7 RO T LS 7

LHE Py~ 5s Py — o — KO3hhuuHERTHL 00iyYeHHOCTH OT Ha-
ubonee HEBEITOAHO PACHONOKCHHON 9aCTH TOBEPXHOCTH
TEja WeNoBCKA HA HATPETYI0 MM OXJAXACHHYIO MOBCPX-

rpeBRa HIH MEPCOXTIARICHHA. MaTteMaTH4YeCKad 3a-
_nuCh TIEPBOLO YCTOBWSA CBAILIBACT MeXAy CobOi
Temnepatypsl f,, tp W T, (M). 3uaucunc t, (H)

HOCTb.
PacueTHble YCJIOBHA B NOMEIICHHHK W HX oGecnie-
4eHHOCTh. METeOpOoNornYeckne yCJIOBMs B NOMe-

— 3aBACUT OT Kareropun-pabor (Taba.1.1)

EHUAX UIH XOJOJHOrO NEPHOd W NCPCKOMHLIX |




AVRLILA llvl}l'l ‘-\-IIUN\‘ = lll]"]llll'lu nar,
a) B OOCIHYKABAEMON 30HE
BCHHBIX H am’IHHHCTPaTHBHO'ﬁbITOB]:[x MOMEILIEC-

AAEEANAWLIAL SWRELALIL AT ISRy WASAILP P SRMLALELAA JReie Lram

2 y—mo Tabn. 1.2;

HOrQ MPOCKTHPOBAHHA.

TABJIMLA 1.2
OITTHMAJTBHBIE (B HHCIUTEIE) U JOITYCTHUMBbIE (B
THAMEHATETE) HOPMbI NAPAMETPOB BO3JAYXA B
BCAYAKHBAEMOMN 30HE JKWIBIX, OBIMECTBEH]
JMUHHCTPATHUBHO-EBITOBRIX ITOMEILE B
XOJOIHBIA NEPHOA M A1 NEPEXOAHBIX YCIOBUNA

BMecTo IOMYCTHMBIX NapaMeTPOB BO3/YXA B
MOMEIEHHH MOXKHO IPHHAMHTE ONTHMATLHBIC,
€CJIM 3TO IKOHOMHYECKH IenecoobpasHo.

a 2TH 0 SMIICDA D X4 B 0DCOY-

KHBaeMOH uu paboueil 30He nomMeleHnii cneayer

(COFJACHO CHnll 2.04,05-86)

TPHHHMATE;
a) TIPH TNPOCKTHPOBAHHUM OTOIICHHA —MHHH-
HAIARHRIX SHAYCHAN]

ROIIYXH, C. BRAKHOCHE BO3- WCHHS BOZUYXY,
xyxa, % Mic ©) Mpu MPOEKTHPOBAHHH BEHTHIIAIAH H KOH-
MHUHOHAPOBAHUA AN ACCHMHIIALWH TeTon30bIT-
20— 22 45 - 30 s KOB — MAKCHMATBLHYI0 W3 YKa3aHHLIX 3HAYCHMIA,
18 —22 <65 NPy OTCYTCTBHHE TCILIOU3OBITKOB — MHHHMATBHYIO;

TMpeviewanme. i OBINECTREHABX M ANMHANCTDATHRHO-GLITOBRIX
NOMEILEHHR © npﬁunﬁ‘ﬂucm T0JER B ?quﬂiiﬂ IR
NPHHHMATE TEMNEPATYPY RO3Tyxa 14°C.

6) B paboueil 30He MPOU3BOJICTBEHHBIX TIOMe-

INEHHMH, I8 KOTOPEIX MCTCOPONOrHYCCKHE YCJo-

B) B MPOU3BOACTBCHHBIX MOMELICHHAX € TIOJ- |
HOCTBI ABTOMATHIHPOBAHHKIM TEXHONOTHYCCKUM
obopyIoBaHHeM, TIPH HENPEPLIBHOM NPCOLIBAHAN
moacih He Gonee 2 4, OTCYTCTBHH TCXHONOIHYCC-

BAHWUN ¥ OH3OBRITEOR DACYCTHE

mapameTpax HapyxkHoro Bosjyxa b—10°C, npm

BuAl YCTAHOBIEHE! APYTHMH HOPMATHBHBLIMH JOKY-
meHTamMu) — 1o Tabm. 1.3;

HATTHYHH TEIL1OHIDBITEOB — JKOHOMHYECKH [1EJIECO-
obpasHyro TemnepaTypy. B Mectax mpom3BoacTsa

Cpeanelt Tsokecyu1a 18 20 17-23 1534 4060 75 0,2 0.3

Cpeaneirt mowecTu-116 17-19 15-21 1323 0,2 0,4

Tamenan-111 16-18 13-19 12-20 0,3 0,5
TMpwvesamus: 1, B kabipax, Ha nvIbrax W NOCTAX VOPARICHHA TEXHOTOIHIECKMMI IPOIECCAMM, B 3185 BRMMHCIMIEIBION TEXHUEW W

OHAABHBIM  HAI] MO

OpYIHX TOMENIeHRAX MPH BROONHeNHY PadoT ONEPATOPCKOTO TUNA, CB I
CORMIOIATECH ONTHMATbHBIC HOPMBI, COOTBCTCTRYHUME JeTkol padoic la.

2 Tlepeniay TeMOEpATYPLI BOAIYXE N0 BLHICOTE pabotell 30HL UpM BCeX Karteropuax paboT gonvekacTca go 3.

3. KoneGanwa TeMneparypul BOLAYXA NO rOPHIOHTANNN B pabodell 30He, & TAKKE B TCHCHHC CM: gonyexarorea 10 4°C-npu Jerkux
paforax, a0 S°C—np cpegneid Tawecri pabotax w o 6°C npm teweawx paborax. [Mpm 970oM abCONIOTHBE 3HAYCHMS TEMNEPATY bl
“RO3IVA, WIMEDPEHTON WA PAINDH BLICOTE W B PAINIHLIX YIACTKAX NOMEHEHND B TevcHEE CMeHbL, JHe A0 1%Hb BBiXOMHTE 3a TPEienb
YEAJANNEX AOUYCTHMBIX BEIIHTHH. R

4. TMpn oBECNEUEHUH ONTHMANBIEX | AONYCTHMEX HODM NADAMETHOR MEEDOKIHMITE B XoaoMuuill nepnoa Clegyer NpuMeHsTh

T CpencTBd FAlIN b1 PADOTHK MECT 01 PAAWATMOHHDIO OXJAKIENHA 0T OCTEKIeNbIX NOBEPKIOCIER OKOPHLIX npoemoRr.

5. B ovenbHBix MOMEIEHHIX, B KOTOPEIX HEBOSMOKHO HAW IKOHOMHYECKH HELENECcOODDPAIHO YCIAHOBHIL MONYCTHMBIE HODMEL,
cienyer oBECIEYATE JINATY PAbOTAIAK OT BOIMORHOID OX/JasLeHiA (Bo3LyIIHoe TYILUPOBARNE, YeTPOHC B0 i L8 OTALIXE
" Hifsi, TPAMEREHIE NPYTHY CPEACTE MIHER YA RHON AT,

% © HCPBHC
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ALPANDAID B UPGAGILGA AUILYCIRNMUL U MHECIE UJ["‘

NEPEARMKHBIMH BO3AYXOHATIPCBATCIIAME,

3ARMCHMOCTH OT HA3HA4CHMA NoMellennd, Yuc-

T) Npu JyHHCTOM HAlPCBAHMM WM OXJIAX[e-
HUM NIOCTOAHHBIX paboyux MecT —no 1. 2.7, CHull

JIEHHOH XapaKTePHCTHKOM 3THX MOK4a3aTeNCH #B-
JsieTed KondpuumenT obecnevenHocTH ko (Tabmn.

2.04.05- 86;
[) B _NOMEIIEHHIX OT/ibixd_pabouuX ropavux
HEXOB, MOABREPralommUxcs obIYYEHHH) C TOREpX-

1.4):
MO _9HCIY CAYY4EB OTKIOHEHMH

HOCTCH NIOTHOCTLE. noToka 350 Brim? u 6o I i AL 19y
' i Kogn — NIV, (o

nee—20°C; .

G no o W 1

—¢t) B IOMEHIcHHAX U oborpeBa moaciH —25°C 10 _NPOACIKUTENLHOCTH. OTKIOHEHHN

(npu pajmanuonHomM oBorpese—20°C); kosa. = Az/AZ, (1.9)
K} B TOMEIEHHANRX 11 B FHER HHHA =

) I YARTO e o e A, Az-4HCIO ClydacE H NPOROMKHTENBHOCTE NOI-
HOJIOTHYECKHMH TPONeccaMul (Ha NOCTOSHHBIX pa- N —_—— sty oo N. A Z<06-

Oouux mecrax)—22°C B TeucHuMe BCero roja;
3) TIpH AYIHHPORAHHH HAPYKHBIM BO3IYXOM —

THee MHCIO CIy4acB H OOLMa% MPOSO/KMTENLHOCTE pac-

no n. 2.3. CHull 2.04.05-86.

B XonogHeli nepHoA roja B OTANIHBAEMBIX  YeHHOCTH 4 XOJOIHOIO NEPMO/IA [OIA 33 Cydaid

MOMEIICHHAX TPOHIBOACTBEHABIX, OBIECTBEHHRBIX
H aJMHHHCTPATHBHO-DLITORBIX 3daHuit B HCpabo-
4ee BPCMS H KOT/la OHH HE HCHONb3YHOTCA clieayeT

lNpu onpenenenun kodjpunmenTos obecue-

NPHHEMAETCA pPa30BOe TOXONOIaHuE.
s mepexosHRIX yenosu# roja pac4eTHhIe
NApaMCTPLl HAPYXKHOTO BO3AYXA CICAYeT IpHHH-

~ TPHHAMATE TEMICPATYPY BO3IyXa HC HEXke 5°C,  ™MaTh:

CCJIM ITO JONYCTHMO MO YCNOBHAM TCXHOIIOTHH H

d) JUIS CHCTEM OTOTUICHHA H BEHTHISLHH —

IKCIIyaTAlldH, NIPH 3TOM ROCCTAHORJICHHE HOPMH-
pyemoil TeMnepaTypsl BO3yXa B IOMENICHUAX K

TeMmInepaTypy no3ayxa 8"C W yaeibHylO SHTANL-
o 22,5 kJUK/Kr; 78 CHCTeM BEHTHIISIHM AOTYC-

Havagy paboThl WIM MCIONL3OBAHNA TOMENICHHS

KacTCa NPpHHHMATE HAaPpaMETPLl, NPH KOTOPBLIX




[ELC RPN 0T TN Y TR ] Somam TmoTaamT = T =

Couwe 1.5 10 4 I, —CPEmHSIS _ TeMUEpATYDA  HaH- [1p1 TUHOBOM OPOEKTHPOBAHMHK CIEAYET OPH- |
" honee  xonomwmx  cyTok "
o e W e HUMAlE DACUCTHYH CKOPOCTH BETpa 5 Mfc, B

4 p0-7 s Temneparypa—nan-— KJTEMaTHIecknx panonax 1B u 1T -8 mfc. Koad-—
G0:ice XOJIONHBIX TPEX CYTOK )
HLUUCHT, YYHTHLIBAIOIIHI W3IMEHEHHWE CKOPOCTH
B Jd B ABHUAMOD i U HLEICT el BCPXHO=
CThH) 3€EMJIIH H THNA MECTHOCTH, HC()GXO,E[HMO
Mpawesanns:; | Inavenwe 1, CIENVET TIPHARMATE PABNEN =
0.5 (5 fa) 2. Jlan orpakcaardhun KoCTPYKUAR XHBOTIIOBON- npuHuMaTL no tabn. 6 CHall 2.01.07-85.
uecknx anaimuit ¢ D < L5 remmepatvpy f, CACOYET NPHHHEMATE Cpe,:llllill TeMIEPATYPa H NPOAOTKHTENLHOCT

N

npomykimll, IKCTIYATHPYCMBIX TOJBKO GOCeHBIO HIM Becuol, (,  OTONHTEJILHOIO nepHoAa. Hng 3panuil ¢ He3HAYH-
cheIyeT UPHAMMATE paBHOR cpelHell TemmepaTyYpe HapyxHOTO H L I e
PO RYXE HAHGOIIEC XOMONHOT (™ FECHITE 3 TICPHOA 5K TEIbHLIMH TCINIOBBIACICHHAMHEA CPEAHAA TEMIICpA
ranuil, ymeHsieHHoH Ba 0,7 MakCHMATBHOR AMIUIH VIR C)- Typa BO3OYXa [, mep U NPOAOIKHTCIBHOCTh
TOUHLX KOICGaRHA TEMTEPATYDEl HADYKHOTO 80IOYXE B 3TOM )
p it-mo-npecT 2 CHa 2600182 orEp OTOHUTENILHOrO NePHOOd OHPpeASNHTed
0O HHCHY JHEH ¢ ycTOWYHBOH cpeEcH cyTodHOMH

1y, —CPeOHAS TeMOepaTypa HaH-

YOCTe BRI [
abecnesenHocToio 0,92

A DCACICHUA Dacy H ] 5 PaTYPo APYEHO BﬁBﬁ*ﬂ—é—s—HﬂH—
no npun. 8 u 9 CHull 2.04.05-86—-8 cootsercr-  10°C. 3HauweHHst £, ... M Z, oo TPHBEICHBI B

~ BHH C pacUCTHBIMA NApaMETPaMi HAPyKHAOIO Bo3-  CHuAll 2:01.01=82Jins snawii cO 3HaTHTENHEE
ayxa, fpusejeHAbBIMEA B Tabn. 1.7. MH TEIUTOBRIJIEIEHHAMH, CTOXHbBIM TEIUIOBLIM pe-

PacueTHas CKOPOCTh BETPA /ANA PACHCTa COM-  KMMOM M T.J. TIPH ONPCACICHHM FOAOBLIX TEILIO-
POTHBJICHHA BO31yXONPOHHLAHUIO OTPaXAAIouIcii  3aTPAT, peKHMA PETyIHPOBAHUA H NIP- HCOBX0aHM

KOHCTDPYKIMM NPHHAMACTCH PABHOI: CTEIHATLHBIH PACYET XAPAKTEPUCTHUK OTONHTEh-
4) MAKCUMAITLHOM U3 CPeIHAX CKOpOCTeH BeTpa  Horo nepuona [2].
o pym0aM 3a AHBaphb, NOBTOPAEMOCTh KOTOPBIX 3oum saaxuocTH Tepputopun CCCP. Cornac-
—cocrasimer 6% n-Gonee, na Buicore 10 M-uag — Ho CHull J1-3 -79** yeppyropus CCCP genurces
NOBEPXHOCTBIO 3CM/TH B OTKPHITONR MECTHOCTH ~ IO HA TP 30HBI BIAKHOCTH: 1 30Ha - BnaxHas (no-
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A Aradsy AnAssssevaLssss SE wrisy

pensckoii ACCP, Yepromopcekoe nobepexse Kag-

P DPTUELLLLN, LOAUISNS LEL RV PFRIMSIWAVEINAL, LR W FL I

— ICHTpPaJiBHAf W CCBCPHAN Y4CTH TCPpHTOpHE Ka- Horo [oBomksd;- 3,

BocTouAas vacTu Cubupw, yacre Teppuropun 3a-

Ka3a); 2 30Ha — HOpMalIhHad; 3 30HA —cyxas (Tep-

KaBKaikd.

paxeHus. lemoncpena'la HEpe3 OrpakOcHHEA MO-

LCJTABA 2. TEIVIOIEPEJAYA YEPE3 OIPANKJIEHAA

HHe TeMIepaTyphl IO CeYeHHI0 MHOrocviiforo or-

Crnon—ko .
KOHCTPYKHHHK, PACHOAMKCHHBIC MERAY

BO3/IYIIHOK NPOCNOHKOMH, BEHTH/IHPYEMOH HApPYK-

"HEIM BO3IYXOM, H HADYXHON TIOBEPXHOCTLKY Orpd-

HAAMOLICH KOHCTPYKLMH, IPH PAcucTe TEIUIoNepe-

MEIHEHHH [PH HAJHYMH DPA3HOCTH TeMICpATyp

NIaYH HE YHMTHIBAIOTCH.
TepMuteckoe cONPOTHRIIEHNE R, orpaxiaro-

MENly BHYTPEHHHUM M HAPYXHBIM BO3IYXOM IIpO-
HCXOJAT B PE3yALTATE TPEX BHOOB IEPEHOCA Tell-

el KOHCTPYKIHHA ONpeacisercd no dopmMynaM B
3aBHCHMOCTH OT THIA KOHCTPYKLHH.

JIOTHI: KOHBCKIHH, TCILTOBOIO H3MYUCHHA H TCILIO-

NpOBOAHOCTH

TCPMHWGCXOG CONPOTHBIICHHE OTPAXICHHA C

KonuuecrsBo TemnoTsl ¢, Br/mM?, npoxoaameit
gepes | M? TOBEPXHOCTH OrpaXKACHHS B CAMHMIY
BPEMCHH, PaBHO

TIOCTIE/IOBATENILHO PACIIOIOKEHHBIMH 110 HAIPAB-
JIEHWIO JIBUKEHHUS TETVIOBOT 0 TIOTOKA, PABHO CYM-
M€ TEePMHMHYEeCKHX CONpPOTHBIIEHHH OT/ICIIBHbIX CI10-

€B Ki'

I
9=7 (L —t), & R_=%R 22
l\o II r hS e
rie R, —obuee CONDOTHRIGHEE  TEIIONEDETAU, Ecn® Orpax/icHME HEOOHOPOAHO MO TOBEPX-
MZ-°C [/ Br HOCTH, TIepleHAAKYJIAPHON HATIPABJICHHIO TENIo-
R—R 4+ RA4AR 4+ R =1t +T85 + R + lig . BOTO IOTOXA, TO
Ro= R+ Rt R +Ro = Moty E 8 AR+ Lot

R, R, conporHBicnse TemnoobMeny Ha BHYTpeHHel H

Rl_l_ = EF,}'E{F,,"RJ, (2-3)

HAPYKHOH NOBEPXHOCTAX OIPAMIEHHA, R, — TEPMHYECKOe
CONPOTHRJICHHE MATEPHAILHLIX CIOEB  OTPAXAAIOTHEH

¢ F;— OT/AeNGHEE [LIONAAH Of PAKICHHHA, M>, B Hpele-

JldX KOTOPBIX KOHCTPYKUHA OAHOPOJIHA B HANpLBICHHWA,

YCIIOBHA JKCIUIydTAWH O PARAFIINAY  KOHCTpyRIHI

EOHCTPYKUWE: R, TEPMHYECKOE CONPOTHBIICHHE 3aME-
HYTOH BO3YIIHON NMPOCTOMKR B TOMIME OTPANKIANOLICH
KONCTRYKIWH, npranMaenoe o npwit. 4 CHalT TT-3-79*%;
a,, o,—ko3(HIHeATE TennooOMeHd HA BHYTDEHHEH H

Ecnu orpakicHEe HCOOTHOPOIHO KAaK B Iapan-
JICEHOM, TaK H B ICPICHAHKYIAPHOM HAMpaBJic-
HHH 110 OTHOUICHHIO K HANPABJICHHIO TCILIOBOTO

HAPY&KHOA TOBCPXHOCTAX OF panciaeHrs, BT /(M*"C); 8,—
TOJLLMAA CIIOA MATEPHATd B OI PLKIEHHH, M; A, DACYET-

noToxa, To

nprEEMacMbii mo mpaa. 3 CHell 11-3-79%* ¢ yyeTom

a3 11( R Fia 1LY
pi s e e \n‘" P (=)

IprBecHAOES COMPOTHBICHHE TEMIONCPERaye

RPP pganuiHRY ArmawmeHuE HanTHANROTINE TnH-

OHOPO/(HBIMH _CIOAMH _PASIHYHBIX MATCPHANIOB,

nepnerl,n;nxi‘miinnu HAMPABICHHAKD TETMTOBOTO TOTOKA.



L=t — {rn - f"} Rn—xijO! 27)

SrsRpasss Sua SAaSl ALSALRCASE B ASAATAEL A% [SLAALLIEE, LSRLSIMLI1ENTEIL

rae R,_, -~CONpoTHBIEHRE TeNNoNepenaie oT NOMEILSHEA
10 cevenns x, Br/(m? °C)

Symaroit——C 49 Brim* KYH— {42 xxan/—
(v M* K%

TemmepaTypy  BHYTpeHHEH  TIOBEpXHOCTH
orpaxnaoniecii KOHCTPYKIMH B MecTax TemIonpo-

ﬁpu'—fem're'm YeCKOM pacHeTe BHYTPEH-
HHX OrpaxnaroinHx KOHCTPYKHHﬁ MOKHO NPHHA-

BOIHbIX BKIIKOYCHMIl ONPEAC/sOT KAK YKa3dHO B
n23
Tennoobmen Ha

BHYTPeHHEll  MOBEPXHOCTH

——napyxuoro—orpanciennst:— Ko rume R T —PeRNO-— Cramm, ionm, TIAMIE HOTONIH € BLICTy HATONTMA

ofMeHa @, OPH f, X 1, X {; MOKHO NPHHHMATE

MaTh  CJACAYIOUIHE  3HaveHHA KodddunmeHta
rennoobmena a, Br/(m? °C) [xxam/(u m* °C)],
cornacio CHull I1-3-79**

pefpamMn npE oTHOwWeEnHd BucoTn h pebep x

T paBABIM CYMMC KOS(HUIMCHTOB KOHBCKTHBHOTO U o eera o petiep
. <0, 87 (1,5
JyUHCTOro TemwnoobMeHa @, = i, + ty His " : |
KoaQpunuesT KOHREKTHBHOIO TEIIOOOMEHA  Crepy no e 3810 N
MEKTY BO3AYXOM M BHYTPCHHCH NOBEpDXHOCTBIO  cocramiser Gosce 80 kT ampodt macow na 1 m?
Ha HOIO OUpawiSHHA PABCH nona 12,0 {10)
Py pa pa JernTHEe donapw 99 (8.5

o, % B/ls — Tu> 28)

B CJIYY4e KOH/IEHCAIIMH BOJAHBIX NEPOB H4

rae P-xoaddunonent, yuimTbipatommii Nonoxkenne mno-
BCPXHOCTH H HAIPABICHME TEIIOBOIO MOTOKA N IPH-

BHYTPEHHEH NOBEPXHOCTH WNIM WCHAPEHWS C Hee
BIIATH NpH OnpeeneHi obimero rennooGMeHa Ha

HUMaeMBL PABHEIM [IOBCPXHOCTH  C/ACAYET  YYUTHIBATH  TEILIOTY
1 THKAJILHOH [OBEPXHOCTH 1,66 430BOTO MNPCBPAILICHAE  BO [lpu srom
NpR FOPA3OHTA/ILHOIN MOBePXAOCTH, o6paliien- MIONOJHKTEIbHLIH TEIUIOBOH MOTOK ¢ (MPH Tenmo-
HoH- BREpX BbIJIETICHUAX CO 3HAKOM ILIOC, IPH TEIIOOTAAUS ~
HaTpeToi 2,26 MHHYC) YUYMTRIBAETCH C TNOMOIULK YCIOBHOH
OXTTAKACHHOH HH6—TeMACPaTyPh HOMEHEHHA

nopepxHOCTER £ ¥ £ 1p» BMEFOIIIAX TEMTICPATYPY T, ¥ Iy,

BONSHEIX DAPOB B Bo3nyxe nomemienns, ITa, E.—ynpy-

——b=Tesmeparypastitxoatdunwent, € C,R. Cy=xoth=
(MUACHTEL H3NY9ICHAS TennoobMennBAIOIIXCS HOBEpX-
——HoeTeH—H——#beomoTHO —YepHOTO——Tel
=577 Br/(m? K% mim 4,96 wxan/(u m* K%
Koshppropent wanyuenns TioBepXHOCTH C,
Br/(m® K*)[kkan/(u M? K*)], B aasrcumocTs oT

TOCTH BOARHOTO Wapd, e, MoaoCTRO HaCHIERMETG |
BO3JYX NMPH TeMIepaType NOBEPXHOCTH T

€= TemmoobvMen W& WAPYKHOW TOBEPXHOCTH |

orpaxienns. 3HaucHHs koddunmenra Tennoob-
MCHA HA HADYXHOH NOBEpXHOCTH OrPAXAAIOIICH
koHeTpykuuu o, Br/(m* °C) [xxanf(a M? °Q)],

MaTepHana npMHHMAacTCd PABHBIM

cornacuo CHull [1-3-79%%, nng 3uMHEX venoBrii

AJIOMUHER 0.31 {0.27) CICIYCT MPHHUMATL DABHBIMU

bBeron (rnagkas nNORCPXHOCTS) 3,7 (3,18)

Jepero HeOKT W OK[ MAC.TSHBIMA Hapys®eie cremsl, DOKPBITHS, PEPEKPRITHE Haa

KpackamMn 4.6 (3,96) TpoeINaMB B B x0N0AuEME (Be3 Orpamaaowsx

Kupnmy obux i Xpacanii, MpaMop, cTex- credok) nomroansMu B Cepepuodt crpomrensio-

T 0 TITYEaTYPEdE 3 4.36) EIHMATEICCKH 30 2320



Hall XolloOHBMH (c orpax CTCHKaMH) E_Wm' oit ]mﬂm' ‘BIIMJ HA_[OBEPX-
TOANOALAMA H X070 B C i g o
an iy 4 HOCTH, UOH BJIANHHEM KOTOPOre BO3MHE USPEXO[HBIA
CTPOHTEILID-KNAMATHEECKOR  J01e 17 (15) i F il Dy,
[lepCKpEITHA YepAATHSE H N He0Tan o TCIIOBOM MPOMCCC, 'O — KPATCPHM & .pb;;_ﬁm__mﬂmuua_.
nogBajaMi Co CRCTOIPOEMAME B CTENAX, 4 TAKKE OTPANACHAR;: M, ¢ YACTOM'IQIIMAN JKBHBAJICHEHOIO
HAPYKHBIC CICHI C BoaL #i_npociuoHKof, pen- conpgmn.m:ﬂm_mu.umﬁmny_na_umnxmn_m._
THIHpYycMoll HApYKHBIM BO3IYXOM 1200 T2, T""-HAYANLHOC H KOHEUHOC 3HAMEHHW [eMIIc-
MepekphiTan HAN HEOTATIMBACMLIMEA 1O.IBATAME parypel BHYTpeHHEH HOBEPXNOCTH OrPaxIcHnA,
Gel cReTOMPOEMOB B CTCHAX, PACTIONOMCHILIC Bbi- Z—BpeMA OTKITFOHEHHA, BEIIOYCHHA WIH Hauata paborsl
e NOBEPRNOCTH SEWIH, B BT BeOTaNRHBAEMAINE CHCTCMBl 8  [IDYrOM PEXHME, 4, X~ TOIUMHA CJIOA
TCRHHIECKHME UCTIOJIDHE!
FRREMARCERNOE: mindlemad; p TIHRIMK O pAXKASHAS 10 PACCMATPHBACMOTO CEYEHHS OT BHYTPER-
HIEC MOBCPXHOCTH  3eMUH 6 (5)

Heil mosepxHocTH, M. € - TeNOCMKOCTh OTPAKICHUR

2.2. Hecranponapuas TelTonepeiada

TomumEOH & (Be3 sxmuBanentHuix cnoes), xIx/(M® °C),
¢p--0DbEMHAN TEITOEMKOCTE MATEpHANIA OrPAKICHHA,

Kak u3secTHo, TEMIepaTypa HAPYKHOLO BO3-

HOCTh COIHEHHOM PAOHAIIHH, 4 TaKXe TeMnepa-

— TYP4 BO3AVX4 W TEMAOHOCTYAACHHSA B NOMEIIEHHE — OJHOCTOPOHHCFO HAFPCEd, KOFA4 TEIIOBOH HOTOK

H3MCHAKOTCA, MO3TOMY B HAPYKHBIX OrpalIeHHAX

nepefay  DTo  BhI3bIBAET  HeOOXOAHMOCTH
BHISBJIEHHA CIOCOOHOCTH KW CBOHCTBa HAPYKHBIX
OrpaXIcHH  COXpPAHATH OTHOCHTCIbHOC IO-

kJx/(m* °C).
MEPATYPHOE ToJle B OTPAKACHUH 14 cayuas

HA TMOBCPXHOCTH Orpa#AcHHS MIHOBCHHO H3MC-

P PHE
(2.11) MOKHO NPUMEHHTL M A CIVYAA OXJAK-
TEHHA HIH MPOM3BOJIBHOTO H3MEHEHHS TCIUIOBOTO
MOTOKA Ha TOBEPXHOCTH OT OJHOTO 3HAYEHUS K

CTOAHCTBO TEMIICPATYDPHI HA MX MTOBCPXHOCTAX TIPH
BO3EHCTRUAX  (CM.

apyromy. B nocneanem ciydae Ag cooTBeTCTBYET
H3IMEHCHHOMY 3HAYEHHIO Temw10Boro MoToKa, a @

Korjgg HIMCHACTCA

1) mnepexonssie,
~ pacTpefeNeRne TEMIEPATYPRl OT OAHOTO HAYaNb-  PCHANX TCILTOBEIX BOJIEHCTBHAX B OTPAKICHMAX

rpyNLL:

HOTO CTalHOHAPHOTO COCTOSHHA K JOpPYIOMYy,

onpeaenser OTHOCHTENbHYH H3OmiTOuHyl (K

Ha Y IEHOM) d [THOHAPHOM OCTOAHHK) [EMITE~

NCPHOAUYECCEH H3MEHHAROIIHXCA BHECLUHHX W BHYT-

NMOMEMIEHHA NPOHCXOMAAT TEMNOBEIC TPOIECCH],

2) mepHoaMYecKH W3MEHAOINECA (DC3 HAYATTbHBIX

ONpPENENAEMBIE HX TEMITOYCTOHYHBOCTRIO. Termio-

yCrnoBuii) YCTORYHBOCTE BHIPANAET CBOHCTBO Orpax/JIeHHA

IMepexonmsie  TemaoBhie  gipomecchl. [IpH  COXPAHATH OTHOCHTETBLHOE MOCTOSHCTBO TeMTEpa-
M3IMEHCHMM MOAAYM  TEIUIOTHL B TIOMEUICHHE,  TYPbi IPH KoleOaHuax Temnoporo motToka. Temmo-
BhI3bIBAFOLIIEM mpotiece OJHOCTOPOHHCTO  YCTOHYMBOCTEL OFpaX/IeHHs NPOABIAETCS OTHO-

— HATPEBA HIH OXJAKICHHMS, HCOOXOaMMO ompe-

OeMHUTh  OOMYCTHMOE HIMEHEHHE BO BpPeMEHH

——TeMHEPATYPH — TIOBEPXHOCTH —{Bo—M3beKakie —Paryphl

neperpesa, oGpa3oBaHHA KOHNCHCATA W T.[.) M B

CHTENLHO  KOoJeBaHud  BHYTPCHHMX  TEnJOBbIX |
BOZJACHCTBHH H M3MCHCHMI HApyXHOH Temme-

Tenaoycmouuugocms  0zpadcoeHus  omuo-

~ NHO00M CEYCHHH X.
Temneparyproe mnofe (M3MeHeHue BO Bpe-

[ i F 4 ¥
go30eitcmeuit  xapakrtepusycrcs  kodddummeHToM

MEHH Z OTHOCHTE/IBHOH H3IDBITOUHOH TeMrcpa-
TYpel B JIOG0OM CCUYCHHH OFPAX/ICHHA) MOKHO

TEMJIOYCBOEGHNS €10 BHYTPEHHEW TNOBCPXHOCTH
Yy, Br/(v?-°C)

ONPCACIHTD, MOB3Ysch pHC. 2.1 Y, = A,/A;, (2.12)
fex __puan  grex gmau rae A M 1 TEIIOBOro [T Hpo-
0= :w :“ =-Z E = f(Fo,x/3,.), XONAMIEr0 Hepe3 [MOBCPXHOCTL  OTpawkiucHWs, Br/m?,
L —la qR, Ar—amunaTyna konebaHuH TemMUepATYpR! HOBEPXHOCTH,
@11y °¢
- Bemmmny Y,  OpakTHYCCKA ONpeledioT
rae g = o (o™ — ™), Fo = z/CR,;

C = ¢pd,
poy

TEINOTEXHUYECKHE CBOMCTRA MATCPHAIOB OTPA-

AcHHATOABKO—«Eof peskmx—Koiedannitdn, s ——



JoEssimarastes apuvaEarly AW LWESEUREL TL K4 ik WOLAEL
1

3—Ecnu—seeorpaknenne umeeT D<o —
pacyeT Y, BedeTcH, KaK yKa3amo B I. 2, ¢ Toi

= THIME — PasHATEH,  YTO  KO3DOHOHEHT  TEIIo-
/ /// YCBOEHHA HA HAPYHHOH MOBEPXHOCTH OTPaXKICHHA
¥ NIPHHHMAETCH PaBHBIM (O, .
06 . P ) 4. [Ins BHYTpPeHHHX OrpaxcHHii, pasne-
Q: /%}5' NFIOIIMX  TOMEMIeNHs, NpH onpeielennn 1,
v / YYUTBIBAETCHA TQILKQ YACTL KOHCTPYEHHH OO0 |
04 ,{/?’/ /'//BE'I /’ TEMIOROM OCH CHMMETPHH OTpakaexus. Fcim mis
/ % e (o I arofivacTu D> 1,10 Yy =S8, ecnmn D < 1,0 Yy
/ / g 4 ulfﬁ onpefensior no dopmyne (2.17), npuurmas na
— g2 =1 ,.é =0 -

P4BHBIM KOMDQHIMEHTY TEIUIOYCBOCHHA MaTe-

—puana-sroro-eaos{eMnpwt 3 CHufHH-3-702%) ——

Y,=8,. (2.16)

-~ .

o N oA S

3uavenns 5(0,/Y), NPHHHMAIOTCH PABHBIMH:

2. Ecom D, < 1, To Y, crenyer onpesenaTs ¢
Y4ETOM TeNJIOYCROEHHs TIOBEPXHOCTH BTOPOro
CNIOA OrpaXaeHHs

o,/T 0 65 1 2 4 8

Bla T} 10? 125 84 625 41 24 14

R SI+T,
- .17
= TR T, 2.17)

— e Y;=xonpd

BTOPOre CNIOA B OT PAXKACHHH, ONpeaeIseMbii no Gopmy-

— e (2. 16 inn(2:17) ¢ 3aMerof epsoro CIos Ha RTOpOR. — OFPAKACHHE

Tenaoycmotinugocms  ocpaxcdenuna  omHo-
CUMEALHO UIMEHEHUD HAPYXCHOL _MeMnepamypel
Xapakmepuzyemca O8YMA NOKAIAMEAIMU;

-NOKA3ATe/leM 3aTyXaHHA TeMIepaTypHbIX—
KOJIeGaHHH TIPH CKBO3HOM [IPOHMKAHHH epe3




rae A, — MAKCHMAILHAS CYTOUHAN AMILTHTY.A4

u
TeMMepaTYpPel £,  [pHHMAMaeMas 1O  [phm 2
Konefanns

_Cﬁun_z.ﬂlﬂl;m;_A,n_—amuxma

__4R,S}(05 + R,S;) + 2R, S} + S,
"7 0,5+ R,S; + R(2R,S5% + 8,)

L3

TEMLEPATYPhbL T, !

6)-HiokasaTenen-sanasmbiRETHA-TeMmopaTyp— LI

HEIX KoJieOaHHil &, PABHBIM OTCTABAHHIO BO Bpe-
MeHH KoreOaHnil TeMmepaTypsl T, 0T KomeGanuit

(2.30)

e R, R, R;—-TepMHYeCKue CONPOTHBICHHA COOTBETCT-

BYIOIIMX CIIOCB KOHCTPYKUmM; S, §;, S3—KoahuiMeHTH
TEINOYCBOEHHE COOTBETCTBYIOLUMX (OB KOHCTPYKIHH

moJia.
TEMIIEPATYPhI 1
i Ilcpc YPh L MPK  WPORMRIOED UEpeN Ten. v emoiinusocms — ROMeweny s — 3T ero
OTPaX/IEHUE TCMICPATYPHOH BOJHHL =
% Rty o Cﬁcﬂi; onpezensTs mo m 3.4 CPOUCTBO  UOMCPRHBATL  OTHOCHTENBHOC TO-
- ; — TEMIT Rt OANHECKH——
CHuIl 11-3-79%* Ecou B OrpaxiCHHH MOKHO o cino  TEMICPATYPR —Hpu HePHOAHHECK
M3MEHSIOIIEMe  TemnomocTymnennn,  Oso

YETKO BBIACIIHTE [JBa OOPEAS/IAIONMX B TCINO-

TEXHHUYECKOM OTHOUICHHH ¢NTOA — KOHCTDVEKTHBHBIH

ofHOCnOHHON  koHCTpYKimu B, = 1. B, —kowhdu-
OHEeHT, YYHTHIBAIOMWIMA  BIMAHHE BO3IOYVILUHOH  HpO-

cnoliki; TPH  OTCYTCTBHM mpocnoiikw B, =1; §,,

IABACHT OT CBOWCTE W TIOMEANH NOBCPXAOCTEH, |

Orpakienuy, ODPALICHHBIX B HOMelUeHHE, BT/(M™- L)

off el ] ofi
emrocTh obopygosannd, k0w /(kr-"C);

S, - kooHMIDIEHT TEINIOYCBOSHHS MATEPHANOB  HBYX
ClIOCB B LOPANKE MX PACNONOXEHHA N0 X0y Tennosof

6) NOKA34Te)EM TCIUTOMOIIONERUA TOMe- |
uiesus, Br/°C

BOJHBL (0T H4pYEHOH K BUYTpeHHEH MOBEPXHOCTHY);
6) A orpaxnenuii ¢ D < 1,5

(2.32)

BeHT *

Pou=Pop+ P+ P

rne P,.. Pg, P..—l0Ka3aTeNH 1€[UI000CNOMEHAR
arp ol BeNY

b Rﬂua' (2.26) NoBEpPXHOUTEH orpasaeuunid, obopyuosauusa, mebenu w
Benuwuuna g, 4, 6ymer paBHa BO3AYX00OMEHA:
o~ 4 -~ - I SR E
ex 27D =04 (2.27) Torp = =0
Tenaoycmotuugocms Hoad NPU KOHTAKTHOM Po=GCe44/T,
TemnoobMeHe MOXKHO XapakKTepH30BaThL [OKa- = ;
p p a P HEWT Le 28
34TEICM  TCIIOVCBOCHHSA  MOBCPXHOCTH  1IoJia 5
E BOSNYXOOBMER B [OMEHICHAR Top—
Y., Br/(m?:°C), xotoprilt gomxen 6uTh He Gonee o SR, M0 /4, o P -ODREMNAY

HOPMATHBHOH BEJIMYMHBI (cM. 1. 5.6)

TEMIOEMKOCTE BO3AYXA, pasHas 1,25 k[k/(M>°C).

Iipu ompenenenin Y, HeoOXOOUMO YHMHTHI-
BATE CNCAYIOLME XAPAKTEPHBIC CHYTal:-

KoadduuuesT TEIUIONOITIOMIEHHA IIOBEPX-
HOCTH orpaknenus B; onpenensieres mo dopmyne
(2.21), ¢ zamenoil koosddunmuenta a, Ha ko3db-

Tﬁll]'IOQﬁMEHH. Ha

1} ecmi  nepBeif MATCpHANBHBIH  choil _
. ; \.ul.ll‘}‘] > 0.5 HITHEHT KOHBCKTHBHOL O
Hods ' NOBEPXHOCTH ;.
Y,=25,; g (2.28) _MaxciManLHOE  OTKIOHEHUE — TeMAEPATyPHI-
i l.:iv"_iu 5
2) cemn D, < 0.5, a Dy 41 Pag 0.5 BO3/lyXa B OMCIUCHHH A, OT CPC/IHCrO 3HAYeHHUA
£ s 1, MOKHO OTPCACTHTS!
Y _ 2R 5%+ 8" (2.29) a) OpM rapMOHHYECKHX KoNleDaHuAX Temno-
n o . .

o0& NI L}
SRS,

MOCTYIICHUI 0T  MAakCHMANBHEIX Q... [0



HHTCIIBHA. DOJIBIUYHY Ydlib TdKHX OLPDA#ICHHA B l1B& KANHDPpa no
e = : s i o alimMepy

FdHAMAR) o boi, DT M

H BHYTPCHHHEM YTJIAM, OTKOCE! OKOHHBIX ITPOCMOB, HApy®-  BHYTpeH-

At HOMY HEMY

TeOnpoBoMKle BROUERRA (prc, 2.2, 2.3). Ha  p ) 0oy vros 061 118
9THX Y9ACTKaX (POPMHPYIOTCH ABYXMEDHBIE TCMTIE-  BayTpennah » 1,18 0,68
OTK0C NpoeMa B Orpamaennn Sore (eM.pHC. 2.4,0)

PATYpPHBIC TIOH, YACTO MPHBOJILIIHE K yBelH4C-

HHIO TCIIONOTEPh M IMOHEMKEHHIO TeMICpaTypbl C7HK HADYAKHOTO M puyipentero orpamje- f, (tm.puc. 2.4,6)
AWl (B 0JIHY CTOPOMY OT OCH CThIXa)
Ty L

JononuuTedbHble NOTEPH TEILUIOTBI Mepe3 ®PakTop PopMEI MOKA3EIBACT, BO CKOJIBKC Pa3
— AIHYXMCPHBIC X TCMCHTEE  YAOBHO — QUPCACANTE ¢ KOBMYCCTBO TEILI0THE, NPOXONANleH HCpes BHYT-
noMoubio GakTopa PopMb f; ITCMCHTA OrpaXae-  PEHHIOI HOBEPXHOCTh OIPAXACHHS IIMDHHOH B

—mmA (rabm 2.2): ABa—xanAbpa —a; (ofuH —KasMbp —paBeH IKBH-——




KOBQQHOHEHTH TEOJIONEPEAYA [0 CEYCHHK  Temno- ULs GUPRMALENN 0 June L mee WS F

¢ obpaM/IeHHEM B 30HC CTBIKA 0,65- (1,80
T NPOBOIHOIO BEJROYEHHH W OCHOBHOH —KOHCTPYKLEW, W3 rpexcaolineix ME1anImIcCKX naaciaeH © 0.55-0,835
BT ‘,(Mz -°C). YTEILTHTE1eM W3 MHHEpANbHOH BATH C© pas-
AMYHBIM KapKacoMm
TIpu pacdere TEIIONOTEpPh 4HCPE3 CJIOKHBIE M3 TPEXCIONHBIX achecTOUSMEHTHEIX TUHENEH 0,50-T.85

W MUNEPAIOBATHRIM YTENINTENEM © pas-
OTPDAMICHHA CIACIYCT NONBI0OBATLCA TIPHBCACHHBIM  nnuskiM kapkacom

COMPOTHBIICHHEM Tennonepenade RLP

Temnepatypa  BHyTpeHHEH  NOBEPXHOCTH

RPP=Rr=R ———————— (2.37) Orpax/icHHs B HAPYKHOM YTny T, TPHOIHKEHHO
° ° Ti4 Za;(fi — DiF pasHa [3] ’
rie )~ OpOTAMEHHOCTL  XAPAKTEPHOIO  SMeMeHTa Ty =T — 0,18(1 —0,23R)(t, — 1, ).
~ KOHCTPYKUHH C By XMEPILIM TEMIEPATY PUEIM TIOTIEM, M;
F—-miomane NOBCPXHOCTH OrPakiCHHA 1O HAPYKHOMY Temnepatypy  BHYTpPEHHEH  MOBEPXHOCTH
oonepy (De3 y9eTa [ITOMEaH OKOH), M. HHH O 3 R
INLLIATIVAL L DU DUSMY AR Wy RLLM TR, MWV YT B P Y L T R ey I PR Py | n wamas
 DAOUIEro B TIOMEUICHHE 3TAHMS Yepe3 HAPYXKYIo  UOKpWTHE k=1, nna sopor #_H OTKPHITEIX

OTPAKIAIONYI0  KOHCTDYKUHIO, 34BMCHT oT  UPoeMos k= 1/2; R, colpoldsiente BO3AyXompo-

_ o AT HHNAHHID  OTPAXKJICHH sm?-u-Ma*/kr (018 Creika—
——CBOWCTBA MaTCPHANOB KOHCTPYKHMIT Hpoityex =
n-u - Tla® e A okoH, DankonHbix aeepci M dona-
BO3AYX M pasHoctH gapiaenus Ap, [la, Ha Hapyx- far; A * A ®

R e T T e e T e peii—m? 4- 10 Ia/kr);  Ap, pasdocth  nasnenus
HOW p, W BHYTPEHHEH p, TIOBEPXHOCTSX OFPAK- |\ \vro o koTopoW ONpEReicHO COUPOTHBICHWE
JIAONIER KOHCTPYKIHH. BOIOYXONPOHMTAHKIO R, oKoH, DANKOHHBIX JiBepedl M

HAnd  HApYKHBIX CTeH, NMOKPHITHH, BOPOT,  (onapeit, Ap, = 10 Ia.
ABepei u OTKPBITBIX MPOEMOB . PacucTHOE CONPOTHBICHHE BO3IYXONPOHHLIA-
G, = Ap¥/R,. s (3.1) HHIO OTPARJAIOUIHX KOHCTPYKUMA R, JNOMKHO

HHITH He-MeHee-TpedyeMoro- CONpPOTHBICHHT BO3—
nyxonponuuanuo RiP (em. m. 5.7).
G ="(ApiAps R, 3:2) Jma MHOTOCIOAHEIX OTPAKACHRI R, PaBHO |

Jg okoH, fankoHHBIX JBepei ® (poHApeH




A rmarcszasars s KeHMSd, LIAaAlbl MM LUHIPE  LPREME QOHEPH, M

JHAYMEHHMSA KOSOOMUMENTA [ (10 JAHHbLIM 2 it
M. ®. BPOMJIES] hy—BLICOTA_OT NOBCPXHOCTH 3eMINL_JI0 TIERTPAPACCMAT= |
i PHBAEMOTO OrpaxcaenHsa (OKHA, NBEPH, MPOEMOB, HAPYXK-

KoHeTpykuns crpopkd S'l’,r_f_m Sop 1pH BfI GHUMEHTH! [UIA HABETPEHHOH M NOMBETPeHHON MoBeEpx-
ok o T2 105 Hoctel, nmpunkMaemuie mo npwi 4 CHull 2.01.07-85;
THE ’ ’ ’ k—koodypHunenT, YIHTHBAIOWMA HIMEHEHHE BETPOBOTO

JABJICHHA MO BRICOTC B 33BHCHMOCTH OT THNA MECTHOCTH |

(&) - 15 16,00 20,60 3.8

B::"“pm“ PepxHEnaBe 0 5.65 6,90 9,15 @ BHICOTH H NpUHAMAaeMbIi o Tabn, 6 CHall 2.01.07-85.
;‘.s% ;g’; . ;{'ﬁ g:;: YCa0BRO-NOCTOAHHOC JIABICHUE BOAYXA Py
90 239 2,59 259 TMa, B MOMemEHUN ONpPENENACTCA B PE3YIIBTATC

mﬁm—ypmwn—nmnymm-ﬁammca—nm—

meﬂusl NPCACTABIIAIOIErO CYMMy PacxONOB BO3-

AyXd, TOCTYIAIOWEro B IOMELICHHE H YXOAf1liero



BJAXKHOCTHOIO COCTOAHHA MaTCpHaIa ADIACTCH

piaaxnocta (°B) [2, 3]. Mpu rurpockonuyeckoil

NOMHIAYCCKAX XAPAKTCPUCTHK MAaTCpHANA YKA3aH-
—MOTCHIMANT BIALKHOCTH, W3MEPACMEIR TPAAYCAMHM — HBIX KOHCTDYKUHH D 3aBHCMMOCTH OT BIAXHOCT-

HOro COCTOAHHA HA OCHOBE MOTCHIMHANA DBIAMX-

BIAXHOCTH MATCPHAIA 3a MOTCHUAAJ BJIAKHOCTH
MOXHO NPHHATL MAPIHATLHOE /A4BJICHHE BOASHO-
ro miapa B BO3OYXE, HAXOOANIEMCH BO BJIAKHOCT-
HOM DABHOBECHH ¢ MartcpHasiom. BuakroCTHOE

HOCTH.

BilarocoiepKd4HAC MATCPHANA ONPEACIACTCH
NOTEHUHAIOM BIXHOCTH O ¥ TemmepaTypoit cnos
{... OPH 3TOM OOHOMY H TOMY K€ BIArocofep-

COCTOSHHE MaTepuald, nny‘rpenne:ii cpeanl nome-

—IIEHHA W HADYKHOTO KIHMATA OUEHHBAETCA OTHO- _coma.uui_ﬁ—n_zm_._ﬂ,mmzﬂa_um_aanmmm_
HMECT MECTO MENKOY BIArocOJepHAHHEM H OTHO-

CHTEILHBIM TTOTEHUHANOM BIAXHOCTH ¢y (NMpH

BETCTBYECT OTHOCHTEITRHON BIIAAKHOCTH

HAHUIO COOTBETCTBYET 3HAYHTEIBLHOE KOIUYECCTBO

[O3BONACT YCTAHOBHTE CBA3b MEXIY PaCYcTOM

—ayxa o).
ConpoTtHBiieHHe Braronepenaye, m>-u-Tla/mr,

BI@XKHOCTHOTO COCTOAHAA MATEPHATIBHEIX CIIOCE B |
Orpa#acHHH M BeIOOPOM  TEIIODHIMYECKHX

MHOTOCJIOHHOTO OFPaXkICHHA PABAO CyMMC CO-
NpOTHBJICHUHA CJIOEB orpaxiienus R ;,

XAPaKTCPHCTHK CTPOHTE/ILHBIX MATCPHAJIOB.
TlocneaoparentrocTs BHIOOpa TennodH3IAYEC-

R,=ZRy,=Z8/m, @1

dlnuxem llaportpuunnaeuocm w{{M q- [la), npmm—
— maempiit go npna, 3 CHeILIL 3.79*%, |
HOCTH; Py~ {raba—41)-w-cpeaneronopyio—remme-

CONpOTHBRICHHAMH BIAarooOMeny Ha Hapy#-
___Holt W RHYTpcHHEH TOBEPXHOCTAX Orpd

MoOxHO npeHebpedb. PacdeTHBIE BEIMUYHHLI HEKO-

KHX XdPAKTCPHCTHE MATEPHAJIOB B MHOI OCIOHHOM
OIPAXK/ICHHH ¢ YUYETOM HX 3KCIIYdTAIHOHHOMH
BITAKHOCTH [ONKHA ﬁbl'n: c.ue,u,y}omeii B pacuer

nepefaun  orpaxjicHus. OnpeOendp 30HY BIIAXK-
pafioHa cTpoMTenscTBa (MO

01T=01=82), M 0,

HIKAAY MOOTEHHHAA BI4AXHOCTH H OTHOCHTCTB-

paTypy

ep.ron
ru

——TOPbIX IHCTOBbIX —MaTePHATOB 1 TOHKHXCHOCB
napousosisuuH npusenensl b npun. 11 CHall

g e

HOro IoTeHNnala Buakrocru (puc. 4.1). Yera-
HABIMBAEM TMOTEHIMAN BIAXHOCTH BHYTPeHHEH

i=3=79

Jins omHOCNOWALIX OrpPaXkIcHHH  YCIOBHS
IKCILIYATAIIHM OrPAXOAIOIIHX KOHCTPYKLHHA B
33BHCHMOCTH OT BAQKHOCTHOTO PEXHMA [MOME-

cpensi 0, 3Has Aa3HaveHue nomemerus (tadiu. 4.2),
BulunciiseM CpeAHErofonoe 3Ha4YeHHe Temuepa-
TYpHE [,, M NMOTeHudana siaaxkuocru O, wmare-

INCHMA ¥ 301 BJIAKNOCTH CHEAYET NPHHMMATH
no m 2.1.

Jliss MHOTOCHOWABLIX KOHCTPYKIHA, a TakKe

— ANS-30aHHA C BAAKHEIMH H MOKPLIMH TIOMCHIS-

PHAILHOFO-CA08 B MHOPOGIOHIOR KOHCTPYKHWH:
TeMrcpatypa B IDOM3IBOILHOM CJIOE OTpax-
IAIONICH KOHCTPYKInK Oyer pasna

HHSIMH B KJIHMATHYSCKHX YCNOBHAX, XdPAKTEpPW-

T A3VIOHIXCH JHAYHTCABHEIMI «KOCKEIMMY —AO0ACHAMM, —1

=, — 1Ry, (4.2)

L.ca B
R,




- — - - P R el R e T e e i

i = A1 . CHE] BATO [) I HH
B 2 . ci
HHe TelLionepeaue orpaxienns, m?-“C/Br. martepsana no npun. 3 CHull 11-3 79%* unu
rpaiIeckl  Ha OpHMEpe [EHOOETOHA  (CM.
TABIMUA 41 pHc. 4.2). ITo tabn. 4.3 onpeaensem rpady ans
JHAYEHHA OTHOCHTENLHOIO MOTEHLHAIA BLIGOPa TCIOMH3IMYCCKHEX XapaKTepHCTHK MaTe-
BAAKHOCTH HAPYKHOTO KJUMATA g, [AJIA 30H 5
. PHAJIOB B OI pAXIAIOINEH KOHCTPYKIHH.

BAAKHOCTU-TEPPUTOPHM.-CCCP
OO6LigHO TaKoi pacteT HCOOXOAHM TOILKO
, 2/ .

3oHa RPIANHOCTH Cpeuce 1HaueHHE @,
5 pykudy. Temnodmanucekue XapakTCPHCTHKH Ha-
B TT8 W Gonee PYHRHBbIX — KOHCTPYK FHBHEEX— (DEKTYPHBIX —C0CB
HopmassHas ; MOXHO BBIOHpATD 110 Cpe/IB, ¢ KOTOPOil OHH
Cyxas 1.5 ¥ Meuee P Po CPE, P

CONPHRACATOTCH,

— Notcumuan saaxnocta 0 cnog orpassendst  [Npusegem npuMep Beibopa tennodusmyec- |

onpesenseTcs anaJIorHYHo KHX X4PAKTCPHCTHK MATCPHANA TCITOH30/IALHOH-
- HOFO—CIIOA-OFPAKACHIR—C-YHeTOM WX IKCHIYaFa——
0., =6,——>—(0,—19,), (4.3)  UHOHHON BIAXHOCTH.
- Tpavep 4.1, TpeGyeTcs paccunTaTs TOMIWHY

te R, ,. R, ,—CONpOTHRICANE BIaToncpenate ot suyT-  TEIIOHIONANMORHOTO CIOA OrpaXaeHus Jyile-

peHAEH CpefTEl 10 UEHTPE PACCMATPUBAEMOLO CITOA MaTe- BO#. KOHCTPYKI!H’I CTEHBl CO CTOPOHLI [TOME-
puana u oflliee COMPOTHRIEHKE BATONEPeAde O1pax-  [UCHHA: cne306eToNHEL cilolt § = 40 MM, rHApo-

BeHns; R, _, oupegensercd o Gpopmyte 4.1, H30JHPOBAHHBIH € BHYTPCHHCH [OBEPXHOCTH
3uan B ut . . MQAHBUHAIIXNODU/HBIM JIAKOM B CH0%. TIEHO-
wn can?

HOCTH (cM. pHe. 4.1) Haxo UM 0,50, a 10 mkane  O€ToH p = 1000Kkr/M”. Venosus 5 nomemenuu:
OTHOGHTCILHOrD — TOTCHIMAM — BABKHOCTH — = 23 Clipy = 63%1 PORIM. BRI (g —




UVIRYHA Up e = UD M. T ] 7310 8 Wiz 13

—  ¥TOYHHM pPacier ¢ yYeTOM (PAKTHIECKOTO t ] / / / 7 /,#
BIAKHOCTHOTO PEXKHMAa MATEPHANIOB MO yKalaH- HH-HAF
HOM MeToauke. (pemHEeromoBele YCJIOBHA B A ALY TS
noMeueHHA npH {, = 25°C u ¢y = 0,58 no mxane / ﬁ A
MOTEHIMANA BJAXHOCTH M N0 WIKAJIE OTHOCH- N [TINA V2
TCJIBHOFO MOTEHIMATA BIAKHOCTH (CM, pue. 4.1 u .9 LA 7]
4.2) coorsercrayor 6, = 42°B. Tlpu @y = I,;S B N ’ o | /i’ :f
0,-,0 =330°B. 3arem, 3mas 0,_,,=330°B «

15 10 05 0 6 16 M JZ 40 6°B

cp.ron P T-T o ¥a

—CPeAHErOnOBYIO TEMNCPaTYpy I =51"C, =B

WIKaNe TOTEHIHANa BiaxHoOCTH (cM. pue. 4.1)  Pee 4l [xasa noreimmana (a) m Boro

BABKHOCTH (i)
HAXOTHM JHAYEHHC MMOTEAHATTA BIAKHOCTH




5.1. O6man noc/ie10BaTeIhHOCTh

¥raoB, skmoveHuid). HeobXxonuMbiM u goctarou-
HBIM YCIIOBHEM 3TOTO PACHETA SBJSETCH OTCYTCT-

pacdeTa

BHC BBITAJACHHA KOHACHCATA HA IOBCPXHOCTH

CTDVRIIH (T > 1)
—Owﬂﬂﬂ_sﬂﬂﬂ. #—AOTKHbt ()Sjlailﬁll‘i KOHCTPYyKiLk B L

TpeOyeMbIMH  TEIUTO3AIHTHLIME  CBOMCTBAMH M
ObITE B AONYCTHMOHR CTENeHH BO3AYXO- H Bliaro-
NpoHHIAeMbIMH.  TenmnosamMrHeie  cBoficTsa

Jnos pacuera Ttennomoreps H  TCIUIOBBIX
yenoBii 8 noMemcHuH YacTo Tpebyeres kpome R
PACCYMTHIBATH TIPHBCICHHOC COMPOTHRICHHE RLY

HADYAHBIX  OTPAXICHHI ONPCACHAIOT  ABYMS
NOKA34TCASMH: CONIPOTHBJICHHEM TEMIONCpEaadc

TETUIONEPEAAYE OTPARICHHT.
Jis 3Janni, PACNONONKEHHBIX B HOXKHBIX

R, H TENIOYCTORUHBOCTBIO, KOTOPYIO OLIEHHBAIOT

paiioHaX, MONMOIHHTENIBLHO [POBEPAIOT TEMIO-
YCTOHYMBOCTh OTPAXICHHNA B PACYCTHBIX JICTHHX

UrIHa NAMMCITATOOT COATIMATHR TOHWS ATNA W TATWa
mEa R, ONpCHCNSCT CONPOTHBNICHAC OrpakIcHus
TEMIOYCTOWYHBOCTE  XapaKTEPH3YET CONpPOTHB-

T IREMOCTE OTPaXKICHHA NEPenatc HIMCHHIOMINXCH

BO BPEMCHH NCPHONMYCCKHX TCIUIOBHIX BO3/eii-

yenoerax (cm. m. 5.5). HemocrarouHyio Termio-

CTh OrpAMACHAA INd IHMHCTO NEpROga
roja YYHTHIBAKOT YBCIIHYCHHCM CONPOTHBICHHA

— OIPaXACHHS — TEAJIONCPCAaNe — APH— PacycIe

R®.

CTBHH. ﬂpum:pmul |cl|;1uy»|uﬁmucrrmc‘rpyx~—
HanGonec BakHLIM SBIACTCS ONpCACHCHHE UMM NONOB (cM. n. 5.6).
PACYCTHOTO  COTIPOTHBICHUS  TEILIONCpeaayc Ans 3anofiHeHHi  OKOMHBIX H  JABCpHBIX
Rx OCHOBHOMH YACTH (I'JIH.JI_H) KOHCTDVKIHH npoeMoOB  TENNOo3alH THEIE cBOHCTBA pernameH-
OTPAKIEHHS; C 3TOr0 M HAYMHAIOT TENIoTeX- THPYIOTCA TOJABKO CONPOTHBICHHEM TEILIIONEpe-
_ HHMECKMH pacuer orpasi/IicH4s Ja¥C KOHCTPYKUMH, KOTOPOC IOMKHO ObITL HE

PacuerHoe conporusnenne remonepeaaye RY

Hiwke Tpebyemoro, JlonycTHmas  BO3AyXOnpo-

nenecoobpa3HoMy  3HadeHHiw R,
~ JIHEMOMY  WCXOOW  H3  YCITOBH -
HAHMEHBIUHX TPHBEICHHBIX 3aTPAaT B COOTBETCT-

onpcae-

CTEH H TEPEKPBITHH

MPOHHIAHHK), PACX0JA0M  BO3AYX4, JOIMONHH-

3JaHHA  OTIPENeNALTCH

BHM C M. 5.3, HO BO BCEX CHIyYddX HE McHEe
TpeOyCMOro CONMPOTHBICHHS Tenjonepesayc RyP
N0 CAHMTAPHO-THTMCHHYCCKHM YCJIOBHAM, OIpe-
aensemoro no dopmye (5.3):

PYKIHH NPH HHQHIBTPALHH.

TEINRHAIMHA FATPATAMA TETJIOTR HIIW TOHWKCHASM
TCMIICPATYPBl BHYTPCHHCH NOBCPXHOCTH KOHCT-
CBOMHCTBA

Buiaroszammnripie OrpaXxaIcHHA

R®> R™, ecnu RIP> R™; 5.1 =
ad v (1) _ToB 3a_cyer arMochepHoil Baarm M aHddyIun
RE =~ R}, ecom RP < R}*. (5.2)  BOAsSHBIX MapoOB H3 NOMCILUCHHS.
— Hocne onpeaescHns R Tiads orpakacrus— Tpouccen Hepeiath TeIoThl, (DHILTPALHE

CHeAyeT TIPOBEPHTH TEeTUIO3ANINTHRIC CBOMCTBA

JIOMKHBI MCKMIOMATE MEpeyBNaXHCHHE MaTepHa-

BO3YXA M MEPEHOCA BI4ATH B3AHMOCBS3AHBI, H




—p : YRHOIO

HWIH MOKDRIM DERHMOM

soaayxa, ‘C (cm. 1a6n. 1.6); Ar, - HOPMATHBHRIH Temie-
_ parypHbif nepenaj Mekiuy TeMNeparypoif BHYTPEHHAETo

mwxa H 1Emlep¢1ypoii Buymennen HOBEPXHOCTH

7. 3maHun kaprodese- M oBo- L, — =iy 2,5+
wiehpPYETox pa HIUTHIIL
8. [TpowisogciBeHible  ANAHMN 12 12 2.5%

©O IHAYHTEILABIMH H3GRITKaMH
aBmofi rennore (=23 Briv®)

b nCT: J 5.1); n-—xoodidu-

UMEHT, YYHTBIBAROLLMI noNoHEHIE HAPYAHOH 10OBepx-
HOCTH_OTPAKIAIONINA KOHCTPYKUMH 110 OTHOUIEHHIO K
HAPYKROMY BO3AYXY (Taba. 5.2).

pacdcTHOIT OTHOCHTETLHOR
BIIARHOC | LI BIY TPEHHEr O
Bo3ayxa ne Gonee 50%

IMpwviesanun: | Beanpaumn A" co 3Be3notkoil ANt nepexpbiiuit
Hall n_r_\rv-i HasMMy M JOA0O0LAME OTHOCASTCES TAOALKO K }l'llﬂf' IKasM C

NOCTORNHBIME PABOTUME MECTAMH, ECIH NOPMHPYETCE MOKAATENL
TABJIUIIA 5.1 TEMIGYCROSTHA NOBEPXNOCTH llona (oM. 1. 5.6).
SHAURHME A 2 Beimuma 1, = reMuepaTy pa ToukH-pockt, €, npi
IEMIICPaType u STROCITC TBHON B1AKNOCTH BHYTPEHHETO BO3AYRA
3. Qas apanmi zaprogene- W oBoWedPYKTOXPAHM.IAIL 1, Cle-
AL T AYET ONPENENATE 10 MAKCHMATLTIO-0NYCTHMEIM PACTETIIRIM 71d-

PACIPE 8 /LI TENeH

oA E e e S T8 AT A E 1l wrril e irrb s e eerAb—rr— -

LHMHCA C NAPYRHBIM BOJIYROM, LEPCKPLLIMA YCpaid-
NLe (¢ KpOBNeH H3 PyloHHEIX MATEPHANOB), NEPEEpSI-

T 3nann| ORCIARCEPOB B aMby- il 4.5 23

JEL OPHO-1TOAHE THILHYECEHX

THA WA XOJIOMNEBIME (C OFpam CTCHEAMH)
HOAUOILAMA M XOJIOLHBIMA  ITAMAMH B ceBepHOH
CTPOUTEILHO-KINMATHYECKOH 0mE

vapesnennit. yuefinme 3pamus
—oﬁ%m

mkon

3, Ofiuec Beluic SMAHHA, T 5.5 Ty

KpoME yRazatlix B | w20

BETTOMOIATEIbHBIE 30310HA H 10~

[lepexpriiia Han HEOTANIMBAEMBIMH TOABAIAMH CO 0,75
CBETOBBIMH NPOEMAMH B CIeHAX

HepekparTia s NeoTaiHBaCMMMH - HOM BRI MH-De3 06
CBETOBBIX [POEMOB B CTENAX, PACHOJOKEHHLIE BBILE
NOBEPXHOCTH SEMIIH

METIETTHA TIPOMBITI VTR
UpennpHATHA, 38 HCKIIOYCHHEM
noMelleHal ¢ BIKHWM  WOH
MOKPBIM [RHNOM

4. Mpomasogciseunue  3aamwa (1, — 1), 08 (r, — 2,5

Ilupe):pble! Mafl He0 1anIHBAEMBIMI  TCXAHTECKAMEA 03
ROAITONLAMHE, PACHONOMCHHBIME  HIKE NOBEPRHOCTH
IeMIH

Pacuer RIP Bepercs B TAKOW RNOCIEAOBATEIb-
HOCTH:

T CYRAM PEEWMOM IO Tie LY L

Boaee 10 we 1ee

1) 3aparorcs npeaBAPHTCILHO INOKa3aTCIeM

%mmmmwﬂ*ﬁ—ewﬁ—zsr—pa—memmymmmmm s




pajle  CIy4acB  IKOHOMHMECKH  OTpPaBOBIBACT

1TpeuyeMuoe  CONPOTHABACHAC TCILIONCPCHdIc

yveuuenne oblero CONPOTHRICHUS TEIIONEpe-

Ry 3anoTHEHAH s -
KOHHBIX faBcped M ¢ouapeil) NpPHAMMAETCA 1O

Jins CPaBHMTCALHO PAIIHYHBEIX TEILIOM30-

Taba. 9 CHall T1-3-79%% B 3aBHCHMOCTH oOT
Pa3HOCTH TEMNEPATYPHl BHYTPCHHCIO BO3/1yXd H

W‘J TOR- !{ ornuw T3 X ,ﬂ:n“l"l‘
— A P 1 BHET
PYKIMH  Pa3IHYHOH TOMIOHHLI  3KOHOMHYCCKH

Henecoodpa3Hor  CONPOTHEICHAT TCILONCPEaAAYC

R2* cneflyeT UPHHAMATH HCXOAS M3 obecneyenns

cpenueii TeMnepatypsl HARG0ICC X0d0AHOH MATH-
AHerkn t,  obecnedennoctsio 0,92, a Takke OT
Ha3HaveHAs 3MAHMs.

HAHMCHBILNX NMPHBEEHHNX 3aTpaT I, pyo/m~

'l‘pﬂﬁ'yﬂ-ww CONPOTHBACHHE —TCHAOHEpCAaYe |
ABepcH U BOpoT AosnkHo GuTh He Menee 0,6RIY

w7 Vz 24mC_ALQ-"®
or.nép “or.nép T

{f‘
n=C, +

HAPYXKHBIX CTCH 3MAHWH ¥ COOPYKEHAH, ompene-

5.4
RIFE, G54 nennoro no hopmyie (5.3) npu pacucTrol 3UMHei
rae C, -eNHAOBpCMERTLie 3aTPaTh, pyb./M?, onpere- TR DR MRV IOIOR0 BOVTITRA. B
B T PR EDY et [1pHBeieHHOE CONPOTHBIEHHME TEILIOTIEPEAAYE
TR R,,, Pa3JIMYHLIX KOHCTPYKI(MH 3aMOJHEHHH CBe-
C,=125[(+ T)K + C,1; (5.5) TOBBIX

NPOCMOB yKa3aHo B npat. 6

I[-onTosas
— npelckypad I b )
RAHHA KOHCTPYKUMIL C Y4TOM 1OV PY304YHO-DA31 PY3O4HBIX
pafior, py6./m*, onpegensesaas no CHull 1V-4-84;
K = 1,02 - xosdduuamcuT, YUHTRIBAKYLIHI

UCHA  KOHCTPYKUHH,

M, [PY0

BArOTO-
LT HO-CEILAS ~KH PACKO L M A
{BOSBCIACHHA)  OIpaknaoUIeii  KOHCTPYKUMH, py6. M2,

—_onpepensemag  no  CHull 1V-5-84; m<=105-

CHulT 1T-3-79%* y4 [13].
HEIH TIEPHO/J W TEILIONOCTYNJICHHE B TCnjblil
IICPHO CIIEAYET HPEAYCMATPHBATE:

a) oAk CRETOBRIX HPOEMOB B COOTBETCT-

BHF OPMATHBHEIM 3HAYEHHEM Koa(irnmren

eCTECTBCHHOH OCBCILEHHOCTH (Keo), omnpeacnse-

I(OD(IXIJHI],I&C[IT, yq}n‘unawmnﬁ AOIOUAXTCIBHBIC TCILO-
H HATPeBalnE HHQHILTPYHOLCTOCH HaPYHHOI O

moro no npun. 5 CHull T1-4-79;
©) CONHNIE3ANTHLIE YCTPOMCTBA B COOTBET-

oromvas 7 o TAnAcTL Tonmtaonll agenrun avh T Ta

cTBUH ¢ TbeboBamuamu n. 2.7 CHull 11-4-79. |



s premrsspmmssssas gy miees e

m i gr pemese o msmaara w e prese g g

TIPOME IX  npen-

——paiionax-co-cpeAneMecaunoit TeMiepaTypoit HiofS
= 21°C, npH Tel10BOH HHEEPUHH HADYHKHOH CTEHBI

~ MCHEE 4 W MOKPEITHS MCHET 5) TEMIOYCTONYHBOCTE  Xoff fuaweckail paGoTer (Rateropus Iy 14

OTpAXIACHHA ONpPEeICIgCTCA H3 yCJIOBHA obecmeye-

NpANTAA, YYACTKA C NOCTOHHHRIMH pa-
BOYHMH MECTAMH W BRIIOJHEHHEM Jler-

3. [Ipon3BOICTECHHBIC NOMELICHANR, XPOME

8112, Cie BRDOaRACTCR-fu

HHS pacueTHOH aMIUIMTYAM Ko.icbanus Temmnepa-

Ed
suveckad pafiora cpemmel TamecTH (ka-

TYpe! BHYTPEHHEH 1I0OBEPXHOCTH O paXICHHS veropua 1) . . .. ... .. R WA 17

AP me Bonee TpeﬁyeMDﬁ AMIUIMTY LB A Hpusmenanua: 1. He HOPMHDYETCA 10XA3aTeNh TENNOYCBOCHHE
T8 " TOREPXHOCTH NONOR:
A;Bq“‘-‘AT;:“sJ_ Uy — <1 3.7) a) * PaLYpy e OCTH Bhnue 23°C)
D) w o1 HHAX 1] REFALX A
—1‘ﬂe—liﬁ- cpeiteMecH AR —TeMUICPATYPE—HAPYMHOL npu “rakenoit-puanmeckoii-—paborm-{(kaTeropus——
BO3AYXA 34 MIOML, npuaumaeman no CHull 2.01.01-82; Ty
5 i B) B NPONIBOICTBCHHBIX 3JAHMAR NPH YEIANEC ACPCRAHHBIX
At_ AV L3) WHTOE MM TEIC x B B2 YJACTKH 10-
A? =054, +p! . — 1. )0, (5.9 CTOAMALX paboTwx MecT;

T} DoMemenAA obECTREHALIX YIAARA ¢ HENOCTOSHABIM npe-
a, = 1,16(5 + 10\/1_?); (5.10) OnipanMeM B HHX Jfofell (3AMn My3ceB M BHCTABOK, daofic

A, —MakcHManpHaf AMINHTY4 CYTORHBIX KoneDammi
L
TeMOEPATYpH (., NpHAHMAeMas 00  npui. 2

TEATPOR, KHHO H T.1L)
2. TennorexHuvecKHH pacyeT NON0B KHBOTHOBOMYECERX, OTH-

WX anaHui clegver BRAOAEATHR

CHull 201.0!—82:";:)‘—- KO3 HIHENT MOTJIOWCHHA COJI-
HeMHOH PAMHALMHM MATePHAJIOM HAPYRHON IOBEPXUOCTH
OIpakACHHA, IPHAMMAeMs no npwi. 7 CHull 11--3-79%*;
L ass 1o~ MAKCHMANBHOE B CpeIHEE 3HAMCHHA CYMMapHO

HeROI n

p
yuetom Tpebosamnit CHrIT 2,10.03.84,

5.7. Tpebyemoe conpoTHB/IeHHEe

coneysod pagmanuu (npaMolt ® paccesnuoil), Br/m?,
npuuuMaeMbie no opua. 5 w7 CHull 2.01.01-82 ans

BO3/1YXONPOHHIIAHHIO

TMOKPLITHIE K&K 4714 TOPH3OHTANLHON OBEPXHOCTH W AnA
HAPYXKHBIX CTCH KAK JUIA BEPTHKANBHLIX MOBepXHOCTEH

HapyxHpic  Orpakiaioliuc  KOHCTPYKIHH

JANAAHON OPHEHTANMM, U— MHHHMAJILHAA B3 CPEMHUX
CKOpoCTeH peTpa mo pyMbam 3d MioJs, HOBTOPAEMOCTE

TR HEL

HMETE — PACYeTHOE — CONPOTHBIICHAC
BO3AYXoNpowunauuio R, (cMm. Th. 3) we nuxe

KOTOpBIX COCTapideT = 16%, npanuMacMas no npuin, 4
CHull 2.01.01-82, no ne menee | m/c.

tpebyemoro RIF, m*-u-Tla/kr, koTopoe cliemyer
onpeensTh:

3uaveHAs KodxpOHuMeHTa 3aTyXaHHA pac-

IUTH HApYKHBIX CTEH M TOKPLITHR

L it g NEpATYPH
HapyxHOI'0 mo3llyXa v B Hauboiee pacnpoctpa-
HeHHBIX OrpaxialoiuX KOHCTPYRIHAX HPHBEACHbBI
B Taba. 4 [5].

(51

s OKOH W OanKOHHBIX ZABepel KHIbIX |
ofimecTBeHHBIX 37aHMIL, a TAKXKe oKoH H QoHapei

_5.6. Tpebyemas TenaoycToiiMHBOCTE

MPOW3IBO/ICT BCHHBIX 3a I

R™ = (Ap/Ap,)*3 G, (5.12)

noJioB

Pasnocts pasnenmit Bozgyxa Ap, Ila, na na-

PacdeTHble 3Ha4eHus TIOKazaTtens Tenio-

PYXHOH M BHYTPEHHCH TIOBEPXHOCTHX OFPAXITA0-
WIMX KOHCTPYKUHI clenyer onpenensats Mo dop-

YCBOCHHA NOBEPXHOCTH MNOJMOB B Pa3/IHYHBIX
snanmax (em. m. 2.2) He mokHGI ObITL BoJjee

MyJie

CJICTYEOUTAX HOPMATHBHHIX BEJTHYHH T,
Br/(m%-°C):

1

SS5H, (P = P+ 0.03p, v 19,81

(5.13)

ap={i

HopMaTtusayo (MakCHMATBHO-A0IYCTHMYIO)

T gmllll.l AR o
YpeRICHUA, NETCEHE CANb-AcH, ofwe-
_0BpAINBATENBHBE AETCKHE Kb, JeT-
CKHe NOMA W IOMA-AATEPHATRL JINR TIPe-
CTAPENLIX M AHRLIHEOR (NPR HAXOXAC-

JariunX  KOHCTPYKUMA 3JaHHMH  H  COOpYKEHMH

BO3AyXONpoHUnaeMocTs ~G,, Krf(M*-4), orpax-

cregyeT TpuHuMaTh no Tabn. 5.3. Conporusie-

HHE WIEH B COCTONHHM HOKOR MM
AsHEeHHR Ge3 BRINOTNENHMR AKTHRHOR

HUe BO3YXONpoHAnanuo R, 3anoixnenuii cBeTo-——
HHC-BO3AYXONp -

BEIX NpoeMoB (OKOH, DankoHHBIX gBepeil n doHa-

frowaeckol paboTR) . . - - I2

ja P



R L UL LTSI L DI W, fe SOOI Y

T e ol A G e § JIEHU MAPOTIPOHKLAHNHIO R;f, W3 YCJIOBHA OIpaHu-

JenuTubie OHAPH NPOHIBONCTREHHLI JIAUNHA, & TAKKE 15 HCHHA HAKOMNEHHA BIATH B OTPAX/IAIOIIEH KOHCT-

DKHA NPOMIBOJCTBEHHKIN AMANMA ¢ MIBWTXOM ABHOR
_MMW_HQM_:3__1_.31?“}_.{:_29“%'(“1__.33_37p_y.lg-_l_“_ﬂ 3a NEPHOJ C OTPHIIATE/IbHEIMH CPETHEME-

paffonax co cpemieli Temneparypoit nanGonee xonom- CHAYHBIMH TEMIIEPAT MH HapyXKHOI'O BO3jTyXa.

nof neTHanerk obecievennoctsio (1,92 cannne —40°C P ip ypa w5 p}' s

To we, © TeiicpaTypoll —407T W nliwe LLL) 3 i o3 T P

Oxnia TIPOR3RONCTBENHEI Lianmit ¢ I!gﬁbl‘rxumu ABIOI 30 HOTO MEPECKPLITHA H BEHTHIHPYEMOTD NOKPLITHA

Tennat Goace 23 Briv® [20 kkaa/(m” 4)]- s paionax ~ LA TORR

©0 cpedHedi TCMMEpaTyYpOl HAMGOIEE X010 AN0R MATH- caeayeT onpeaesars no CHull f1-3-79%%

AHeRKH odecneueHRocThio 0,92 cBbine —40 € He TpebyeTcs onpeaeiarTh R, ommocnoiibix

TFoy—pon—p—3 £ o,

e R Al 2 HAPYXHBIX CTEH NOMELCHAN C CYXHM HIH

Ipiseuanse. Boanyxonpe MOCTD CTHIROB MEXNY NAHCIAMA  HOPMASILHBIM PERUMOM, 8 TAKKE JBYXCITORHEIX

ObItb—hHe—Dones

HAPYKHBIX CTEH HOMEINEHHE ¢ CYyXMM HIH HOp-
MANLHLIM PeKHMOM, eCcNH  BHYTPeHHHE cnoi
CTCHB! MMEET CONPOTHRICHHE MNAPONPOHUUAHUIO
Gonee 1,6 M*-u-Tla/mr
TABJMLA 5.4 B TDOMelIEHHAX € BIAKHLIM H MOKPHIM
R ARG, PeRIMOU IR OMIDINETSE TapoKsos
BAJIKOHHBIX JBEPEH W ®OHAPEI) TENSIOMIONUPYIONMX YIIOTHHTENEH conpsikeHuil

INCMERTOR — OTPAXIAIONIMX — KOHCTPYKIHA €O
CTOPOHBI  LIOMELIEHHH  (MecT  TIPUMBIKQHHA

ﬂ,ny ::r;'{m )

Jauoanenke caetosoro  Komu- R, m* w/kr [n;))u Apy =10 Ta

npoema weciBo (| MM Bog cr)], sanonnennii  3alOJIHEHHH OPOEMOB K CTeéHam H T.m.). B mecTax
YILIOT-  CREIOBLIX (POEMON ¢ JCPCBRH- .
einibix M nepemicTami ¢ ynaor-  TAKMX CONPSOKeHME R, mpoBepseIcs M3 yclnoBus
'&T:;" HCHREM NPOKARAKAMA W3 OTpAHHYEHHA HAKOMIEHHS RIArH B CONMPAKECHHAX
loame-  feno- ryg-ub nony- 3a NEPUO/] C OTPHLATENLHBIMH CPEAHEMECHYHBIMH
HA OMH- ro: e A=
: y;mm e SR TeMnepaTyYpaMH HapyKHOrO BO3jlyXa Ha OCHOBa-

WHYP MM pACYETA TEMMEPATYPHOrO M BORKHOCTHOTO |

—radt FE 191




I'[pu ONpefc]ICHHH PacHeTHBIX TENNONOTEPs B

—HIOMEHIEHHAX— YHUTHIBATOTCA— Tenno3arpaTat—Q, 420 -k [x/m> - 4), Jmbo -y HTHIBAETCH HPH-PacYeTe

BT, ceazannbe ¢ HI-]d)HJTbT]Z)EluHEﬁ HAPYHAHOTO BO3~-

Jlyxd B TONMEHRRne G,
Orpas/icHHe
0, = 0278¢G ety — o JAFus  (6.1)

BaeTcA (nNpu yrenbHeix TemwionzOnitkax OGonee

AIPANHOHHOIO BOITYX 000MeHa;

YEpes HAPYKRHOE — 2) Oe3 @OpALWHA B 3UMHWN TEpuoj. |

Jns moMeiienii ¢ PaBHOMEDHBIM JIBYCTO-
POHHHM OCTEKJICHHCM KONHYECTBO HH(HABTPYLO-
1ICro B MNOMCUICHHE BO3/yXa 4epe3 HelIOTHOCTH

INe ¢-yOenbilas  TEMACEMKOCIhL  BO3AYXA, pasuas  OKOH G, .. PamHO
~ 1 k&R -"C), A xooddHugenT,  yauLIBAKOLWHE G =B . F. . (6.3)
BAMAHME  TPUHCMHCCHOHHOTO  TEIVIOBOID  MOTOKA;

A=08-an1 okod u gesepell © pajgefbHEIMH nEpe-

e j = 0378[Hp, — p,)g1**/R,:

neramu, A =1 1na OKOH M Jsepell CO CHAPSHHBIMM
HEPEIUIETUME, [ OPYIHX HAPYKHBX OrPARIAOLuK

Hip, — pJg=p»

KoHcTpyRomit 4 =0,6; F_-miongas  paccMaTpHeaec-
MOTO OrpaXAclHa Haserpennoro dacama, M2,

J; pacxog uuduARIpyIOWero BO3ayXa OpH  neHCTBHH
IPABHTALMOHROTO AABJICHHA p,, KI/(M-4) (npuuAMaeTCs

Kax NPaBUIO, MOCTYNNEHHE HAPYXHOrQ BO3~

nyxa B nomeuicue G (uadunLTpanua) yuu-

3a YCNOBHYIO eiMHHNY pacxoma); g = 9.81 mfe®; B, .~
koapdBIMEHT, YIATHIBAIOWMA  BIMARHE  BETPOBOTO

THIBACTCA  TOJNLKO 4epes OKHa, Oaikomumsie
ABepH, (OHApH, BOPOTA, ABEPH H  OTKPHITHIC
npoemsel. B 3aHuAX ¢ HE3HAYMTEIBHEIM OCTEKJIe-

MARNEHHA p, A NpHpallierke JaBIcHAA Ap, B nOMellieHWH
(npa gucOanance NPUIOKA M BLEITAKKH BeHTWDINAM C
MEXAHMYECKAM NODYKACHHEM H NpYIHX ocobenuocTei
BOIYINHOIC pEeXMHMA  3JaRHA), F,,  ~00ILAAE OKOR

— HHEM (DacajloB WAQHNGTPANHID CIENYeT YYATE-

BATL 4Y€pe3 CTLIKH flaHenei W MaccHs.

MOMELLEHHA 11 HABeTpeHnoM Qacage, M-, H, - BRCOTA
KAX0TO -0 BOZAYXOIPOHHIAEMOTO Of DLKTEHUN, M.

J1s KMABIX KOMHAT, HMEIOLIAX CCTECTBCH-
HYHO BBITSXKKY, HE KOMIICHCHPYEMYIO NOAOTPETHIM

Koadbduunenr B, onpenengeTcs 1o

H.moM

puC. 6.1 B 3aBUCHMOCTH OT p,, 1ipH AG,, =0 u oT

NPHTOYHEIM BO3IIYXOM, KpoMme (0, onpeneiseTcs

A.un mu AG_#0
















CUCTEM OTOILIEHUSA

—7.1.-OcHoBHbie BHALI CHCTEM OTONJIeHNst —7-2. BblOop cHeTeMbI oTonaenuss —

4&%&?&%%%03?5
TCXHHYECKHX 3ZIEMEHTOB, NMpEjHA3HAYMCHHBIX [NA
TOMYUCHUA, TICPEHOCA W TEPCAaYH B0 BCe 0borpe-
BACMBIC MMOMCUICHHS KOJIMYCCTRBA TEIIOTHI, HEoD-

TennoBo# pekXUM B 3AAHUAX W TOMENIEHUAX B
XOJIOJHOC BPeMs FOJId MOKCT OBITE TIOCTOSHHBIM
M NEPEMCHHBIM B 33 BUCHMOCTH 0T HX HAZHAUCHUS.

OTonyienne nomellenuil B ucpadodce BpoMA

XONUMOTQ JITH TOANCPHKAHUT TEMNEPATYPHl Ha
3aaHHOM ypoBHe. CHCTeMbl OTOMNIEHHS 1T0/ipa3-

¢ DOCTOMHHBIM TEILIOBRIM PLKHMOM B 1CUEHHE

JENAIOTCA Ha MECTHBIE H NEHTPAJBHEIC.
K MectubiM cHCTEMaM OTOIEHWSA OTHOCHAT

OTONMATCIIEHOIG CC30HA HEOOXOWMO NPAMCHATE
CIICAYIONIHE CHCTEMBI OTOIUICHHSA (C UPCACTIBHOH

WIEKTPHYECKOE, raloroe (NPH TOPeHHH ra3a He-

TEMNEPATYPOH TENNOHOCHTENA {, WIM TEHJI00T-
JAT0WIEH NOBCPXHOCTH f, . :

— HOCPCACTRCHHO B OTOMUTEABHBIX YCTAHOBKAX) H
neynoe OTOWICHHC. Paguyc JeHCTBHA MCCTHBIX

1) B Oonpuumax ¥ cramuoHapax (Kpomc

CHCTEM — OTONCHWS — OTPaHWMEH —OHIM-AByMA—— ICAXMATPHICCKUX " HADKOJIOTHYCCKUX) —
TOMCILICHUAMH, CHCTEMBI BOJIAHOTO omnmeuuua € paanAaTOPaMH U
— llenTpa/ibHBIME HA3bIBAFOT CHCTCME, 4 = % HECKHE—
NOPCOHA3HAYEHHbIE A OTOIJIEHHA  MHOTHX npubopsr) ¥ 95°C (Getonusic npuboper) ¢ Tem,

NOMELUEHHH W3 O/IHOTO TEMJIOBOTO TienTpa. Tenmo-
BOH [ERTp MoXeT obciyxuBaThk oAHO oborpe-

4TOOBI CPC/IHAS — TEMNEPATYPa — MOBEPXHOCTH
OTONHTEAEHBIX Npubopor we npessimana 75°C;

BACMOE COOPYXKENHE WIIM TPYINY CoopyxcHHH (B
HMCHYIOT

Z) B JICTCKMX JOIIKONBHBIX yUPCHKACHHSAX,
B KHIIBIX  JIOMAX, OGH.EC)KHTHHX, TOCTHHHLIAX,

___9TOM _CIYY3€ CHCTCMY QTOILIEHUS
pafioHHOH).

J0MAX  OT/bIXa, CAHATOPUAX, NAHCHMOHATAX M
OHOHCPCKHAX JIArepsx, B MOJHKIMHHKaX, aMOymra-

OCYIIECTBINCTCS TEILTOHOCHTe1eM — KHIKOH
—Ccpenoi (sona) Wi Tasoobpasaoi (map, :

ras). B 3aBuCHMOCTH OT BW/IA TEINOHOCHTENS

T -]

TODHSIX, 4NTeKdX, 3ADABMYHKTAX, [CUXHATDH-
IyWIeBEIX TIABHJILOHAX, B MYy3€AX, BLICTABKAX,

CHCTEMEI OTOINUIEHHA MOapa’feIft0T Ha BOIAHEIE,
NApOBRIE, BOIAYIIHRIE W T'Al0BLIC.

KHHPOXPAHWIHIAX, — apxusax, — OubiHoTexax,
B aJMHHHCTPATHBHO-OBITOBBIX 3MaHWAX TIPH

LlenTpanmeneie CHCTEMEBI OTOMJICHHA MOTYT
ORITE KOMOMHHPOBAHHBIME, KOTAA TCILIOHOCHTCNE
cHCTEM {BTOPWYHBLIH) HAIPEBACTCA MCPBHMHBIM

—_tenaoHOCHTENeM  (0OBIYIO  BRICOKOTEMIICPATY-
L3 o

HECTIPEPBIBHOM — NIPOH3BOACTBCANOM — NIPOLCCCE =
CHCTCMBl BOASHOIO OTOILICHHA ¢ paavaTtopaMu H
KOHBEKTOPAMU (B DOJibHHMIAX, DATIAX M AYLICBRIX

Hoil Bopoil Wi mapoMm). B CCCP npu sonsnom

— Telun _ TMCPeYHCIICHHE
OCHADHEHHN - PACTIPOCTPAHEHO BOAU=BOIHHOE MCPeYHCICHHBIX

H BOJOBO3NYLIHOE OTOMJIEHME.

NaBUIBOHAX TOJNBKO € PA/MATOPAMH)  NpU
1, =95°C (105°C - ans oaHOTPYOHBIX CHCTEM B
3jIaHANX,  xpoMe  BoJibHMIL

NCTCKHX YYPEKACHWH, 6aHb U AYLIEBRIX MABHILO-

WWMWHWMW

HOTO OTOMJEHHS YCTPAWBAIOT € CCTECTBEHAOM

EQHBCKTOPAX C KOXKYXOM, eCJIH OHH JONYCTHMb] B

I.lIi'pK)'JISIIHICﬁ TEMIQHOCHTE/IS HWJIH C MEXaHW4ec-
KHM IIOGyJIf,H,CHHeM HMPEYJISIHH  HACOCAMM W

YKa3aHHbIX —3AGHHAK, 38 HCKHOMCHHEM —KHIBIX —
JIOMOB M JIETCKUX YYPEKACHHH),

BCHTHJIATOPAMH. CHrcremMer NapoBOre OTOILIGHHA
NnoapaIneagicT na CUCTCME]  HH3KOIO JIABICHHA.
npH  HAYATILHOM WIOLITOYHOM  JIABJICHUH napa

B TepenAcIieRABIX 3/@HASX MOUKHAO TPAME-
HATL MJIGKTPHYECKOE OTOIICHKE (KpoMe 3jaHui
JICTCKHX YUPCKACHAN, Bab W JIYNICRBIX MABU/IBLO-
HOB), ra3oBOC OTONICHUE (MCKIFOYAd CUIC M

——o7 0,005 x0 0,02 MIla, moBbHNEHHOTO AaBIC
mug ot 0,02 go 0,07 MIla m BBICOXOrO aaBic-
g =prne 0,07 MIa (0,7 xrcfom?).

apanug  Goapuui) mpu £, =Y5°C a rakxe

FTIpencnnHEs TCMIEPaTypa TCINIOHOCHTCIA 30ECh
H [TAJICE YKA3ANA I8 BEPTHKAIBHEIX OTOTMTENLHBIX MPH-
Gop I

MOBCPXHOCTH NONa




DacccHHAX, JICCTHMYHBIX KJICTKAX,

HeIHeX 0/ HbIX

nepexoiax,
BOJJIYNIHOTO OTOTJICHHA, BOAAHOTO OTOILIEHHSA C

BO3QYXa — CHCTEMB! BO3AYUIHOTO OTOTIEHHSA,

BecTHOIOMAX — 3AaHUI—CHCTEMBI —— BORHOTO OTOIICHHA € PAAHATOPAMY, TIAHETAMH-

W rnaakamu Tpybamu npu 1, = 150°C;

pagHaTopaMu M KOHBekTOpaMH (B Dacceinax erie
u ¢ raaakuMiu Tpy6amu) npw ¢, = 150°C; cucremul
JINEKTPUIECKOTO (KpoMe JIECTHWYHBIX  KIETOK,
nepeXo0B M BCCTHOONEH) W ra30BOTO OTOMICHUS

B) OPA BELAC/AEHWH HCTOPIOYHX HbBUIGH H
a’po30Meil —CHCTEMB!  BO3JAYLIHOTO  OTOTLICHHS;
BOAAHOTO OTOIJICHHA C PAAMATOPAMH 1pH
t. = 150°C; maposoro oromsienns npu ¢, = 130°C;

B IIABATCABHBIX Oacceffiiax upm ¢, = 150°C;

— CHCTEMBL NAPOBOTO OTONJCHMA B JIECTHHYHbIX  1IpH £ = 150°C;

KJleTkax, Mepexodax W BecTHbionAx mnpu I, =
130°C:

CHCTEMBI JJIEKTPHYECKOTD M TA30BOT0 OTOIIEHHSH

1") I BBIACIICHHH TOPHYHX neLicH u azpo-

MPOHU3BOICTBEHHBIX TIOMCHICHHAX

JIOTHHECKOM Tipoliccce Oe3 BBLACICHHA NBITH M

FOAEH —CHETEMBE — BOIAYIHHOTO — —OTOHACHHE ——
BOJASHOTO OTOINJIEHHA C PaJIHATOPAMH H FITaakHMK

42PO030JICH —CHCTCMBI  BO3[IYIIHOTO  OTOTJICHHASN;
BOJSHOFO OTONJICHWUS ¢ PAAHATOPAMH M T/TAAKHMH

A) MPH 3HAYMTCIBHBIX BIArOBBIJIE/IEHHAX -
CHCTEMEI BO3AYUIHOTO OTOIUICHHSA; BOJAHOIO

Tpybamu nupu ¢, = 150°C; naposoro OTOMNCHHS
npu ¢, = 130"C.
B momenienusax xarveropuu B jomycrumMo

OTOIUICHHA C PAaMATOPAMH W peGPHCTBIMH TpY-
6avu 1ipn ¢, = 150"C; napororo OTOIIEHHS TIpU
t, = 130°C; razoporo oTonjeHHA TpH [, =
= 150°C

HPUMEHCHUE SCKTPHYECKOTD U TA30BOIr0- OTOINe-
uusg nupu 1, = 110°C.
p nos

—BTex Ke HOMCUICHHAX IpH BBELACHSHHH OBLTH — JICHHEM — BO3TCOHACMBIX  SAOO0BHTHIX — BCIMCCTE

M a’po30Niell UPeACSbHYIO TEMIepaTypy Tenmo-

B NpOH3IBOACTBCHHREIX TOMEIIEHHAX € BBIIC-

CHCTEMA OTOIICHHA BblﬁH[JatTCﬂ o CIeHabL-

HOCWTEN CledyeT npuauMates 110°C B mome-
mICHHAX KaTtcropuid 4 u 6 u 130°C B noMeneHusX

HBIM HOPMATHBHEIM [OKYMEHTAM.
Bo Bcex TEpeYMCIICHHBIX 30aHHAX H IIOME-

KATCTODHH B.
BopsHoe W mapoBoe OTONJICHHE He JOTYC-

HICHHAX, KPOMEC MPOH3BOACTBCHHBIX MOMEIICHHH
KaTcropvii 4, 5'u B, MOTYT OBITE TIPE/1yCMOTPEHBI

KacTcsd B NOMEIICHHAX KaTeropuih 4 u B B Tex

CIYyYasx, KOI1d B HHX XPAHATCA WIH NPHMCHAKOTCHA  HaDYKHEIC CTEHb, NEPEKPRITHA W NOJbl HATPEBA-

perecTsa, 0OpasylouMe IpH KOHTA4KTE ¢ BOAOH
WIH-BOASHLIME. MAPAME . B3PLIBOOIACHEIC CMECH,
HJIH BEUICCTBA, cnocobubie K CaMOBO:}rUpﬂHl‘llﬂ

HEIMA TpHGOpaMH B TMOMCHIEHHAX KATETOPHId

CHCTEMbL BOJAHOTO OTONIEHHA CO BCTPOCHHEIMH B

TENBHBIMH teMeHTaMu. [NpeaensHo gonycruman

CpefHss TeMIlepaTypa TeIIo0TAalomeH NoBepx-

HOCTH CTPOWTENBLHBIX KOHCTPYKIMH TIpH 5TOM
NMCHA B N AR i D4 056

B 3paHusx W NOMEICHHAX € NEPEMEHHLIM

NMPUMEHATL CHCOYIOIIHE CHCTCMBI OTOIJICHHA (C

A, Bu B n ana xanopudepoB peuHpKYIAIHOHHBIX
BO3IYUIHBIX 3&BEC, Pa3MEIaeMBIX B ITHX MoMe-

TpedcbHOH  TEMIEPATYpPOH  TENIOHOCHTCNN
f, WIH TENA0OTAANOIISH TIOBEPXHOCTH £, )

IIICHHAX, CAe1YeT NPHHHMATE HE MECHCE YeM Ha

20% HuKe TEeMMepaTypsl CaMOBOCIIAMEHEHUN

1) B 1IOKONAX H APYTHX ydeOHBIX 3aBeleHHAX,
B 3NAHUSX YIPABNCHWH, HAYYHBIX U TIPOCKTHRIX

rasos, APOB, LUK W a3po30Jied, BLACIAKOIHXCH
B HOMEIHEHHAX;
5) B TIPOWIBOACTBCHHLIX

X Tpcp

TTOMEHIEHUAX

THYECKOM IIpOLecce:
a) ©6¢3 BLIJENCHHA TBUIM M a3pO30JEi -
CHCTEMBI  BOZAYIIHOTO  O10IUIEHHSA; BOJAAHOTO

“HbIN-3dAa%,; Ha TPeARPHATHAK CBA3H H 060![)'1(‘}{33—

YUpeR ACHHH, KOHCTPYKTOPCKHX BlOpo, B 4HTAJb-

HHS HaceneHus (Mpu pabore cuia O/M3 CBETOBBIX

POUCMOBJ, B ad TMHHH ATHBHO-OBITOBRGLIX -
HHAX — CHCTEMBI BOASHOrD OTONJIEHHS C PajiMATO-
PaMM W KOHBCKTOPAMHU (B ILKONAX KOHBEKTOPBI —
BO BCIIOMOTATE/bHBIX TOMELICHHAX) IpH 1, = 95°C

otomnenus ¢ pebpueTeiMu TpyDamu, pammato-
pamu M KoHBeKTOpamu npH (= 150°C; naposoro

ana  aByxTpyOuelx cuerem, 105°C ans ommo-
Tpybumx cucreM (a0 130°C nas oaHOTpYDHEIX

Ararmauaa waun o — TN pucmanaty amer T




s e

———y—— - -

S —

mmwme—n—mmmmm—npn—nmﬂmx—m—mmm&a—ww&p&%we—

thes = 95°C;

2y B Tearpax,  KWHOTEaTpax,  Kiaybax,  WIEKTPHYCCKOTO OTOIUICHHS, B

3PHTEIBHBIX 3anax, peCTOpdHAX ~ CHCTEMBI

caeayer YCTpaWBaTb CHCTEMLI  TaloBOre H

TOM SHCIE T
BEICOKOTeMOepaTypHbiMu (g0 250°C) manyuare-

— OTONJICHHH TIPH-Loy

BOAXHOTO OTOIJICHAS C PAAMATOPAMH W KOH-
BekTOpamu 1ipu £, = 115°C (g0 130°C ans omno-
TPYOHBIX CHCTEM NPH KOHBEKTOPAX C KOKYXOM C

IAMH (B NOMEHNICHAAX K4TCTOpHH B npH [, <
< 110°C); cHcTembl BO3AYIIHOTO OTOILIEHHS CO
CTpyHHOil nojaYeii HATPeToTo BO3/YXA.

B nepeuncaeHHLIX 3JAHHAX W [OMEIEHHAX

u3omsanuei Tpy0, MMeomUX TeMnepaTypy Belue

115°C); BO3AYLUIHOTO OTOIMIIEHHA; JMEKTPHYECKOTO
M DJIEKTPUYECKOTO OTOMNEHHA HOJIKHLI obecnedn-

Hepaﬁo'!ee BpEMH, CHCTEMBI BO3OYIITHOTO

(kpoMe KIyOHBIX 3QAHMH H 3pPeNHIHBIX Mped-

= 115°C. CHCTeMEl- BOASHOTO — NPUATHH, — PECTOPAHOB M NPOHIBOACTBCHHBIX |

noMelieHni xateropuid A, B U B) moryt BniTh

—BaATh TOHWKCHHC TCIIOOTAAYNH B HOMCHICHHA B— APHAMCHCHLI TAKKC CHETCMbI BOARHOTO- OTOMJICHHAE —

CO BCTPOCHHBIMH B HAPYXKHEIE CTCHEI, IEPCKPBITHS

OTOILICHHA — pabOTy C pelUpKYIANHeH BO3AyXd
AnA NEKYPHOTO OTOIICHHS;

3) B MarasHHaX, cTONOBBIX (KpOME pecTopa-
HOB), Kade, Oyderax u 3aKyCOYHBIX, B NIPA4EUHbIX,

W OBl HATPEBATENEHEIME TEMCH TAMH.
Hexcyproe omonaenue TpeRycMaTpHBAIOT B

Hepabodee BpeMA HIH BO BpeMA TepepbIBOB B

HCTIOJIL30BAHHH TTOMCLICHHH, KOTAA N0 YCIOBHAM

—OTOINeHES (KpOME TIPAYEYHBIX) TIPH 1, =

B CIOPTHBHBIX COOPYXEHHAX (KPOME NJIaBaTENb-
HhtX DAcceiHOB) — CHCTEMBI BOASHOIQ OTOILIEHHS C
PaaHaTOpaMH, KOHBEKTOPaMH (KpOME NIpa4eyHbIX)

W . = ‘-';

HOrQ  OTONACHHA, MIEKTPHYCCKOTO H TazoBoro

B HEYTCHTICHHBIX H NONYOTKPBITHIX :marmux H

TEXHOJIOrHH NPOHIBOACTBA H IKCILIyaTauHH obo-
PYIOBAHHS, NPHGOPOB H KOMMYHHKALMH HCOOXO0-
JIHMO NOJVIEPKHBATE TEMNEPATYPY BO3AYXA BhILIE

o

BAIOT NPH pacyeTHOH TeMIepaType HapykHOTO

t-—="150°C.;— BO3ayXa IS TIPOCKTHPOBAHHA OTOIUICHHA BHIIIC

—5°C.

NOMEMIEHHAX MarasiHOB W NPEeANpHATHH oDLlecT-
BEHHOTO NHTAHHA MOXKET OLITH NPHMEHEHO 3JICKT-

V /iBEpeit TIABHLIX BXOMOB, BOPOT W HAPYR-

HEIX TEXHONMOTHYCCKHX NPOEMOB I'PDAKIAHCKHX (ua-

PHYECKOE H TA30BOC OTOMNNECHHE ¢ BBLICOKOTEMICPA-
TypHbIMH (20 250°C) TeMHBIMH H3Jy4aTe/IsaMu;

TNpPUMEP, JUIN 3aTPY3KK AEKOPAlMii) H NPOH3BOICT-
BEHHBIX 3/1aHHF PHMEHSIOT OTOMHTENbBHEIE YCTa-

TIPOH3BOACTBEHHBIX HOMEUICHHHX

4) B

ABE CMCHEI CIEOYCT NPUMEHATL CHCTEMBI OTOI-
NCHHA, YRAIAHHBIC JUTH aHa TOTHIHBIX noMereHuH
C NOCTOAHHBIM TCIIOBBIM PEKHMOM, CHeTeMEL

BOAAIOTO o
TMOHHKCHHC TCIUIOOTIA4YH B NOMCILIEHHA B HEpa-

HOBKH HCDHOI[H‘!CCKOI"O HeHCTBHA, CO3JaioulHe
BRIC 3ABCChl B OTKPBITRIX IIpO-

eMax. BoadywHo-menaoesle 3afecsl YCTPAHBAIOT
HOpH— KOHJULUHOHHPOBAHHHU —BO3AYXA, HEAONYCTH-
MOCTH CHHXKEeHHs 1emnepaTypm HJIH 3HAYMTETb-

H np) B NOMEHICHHSAX.

Gouee Bpema. CHCTEMEL BO3AYILHOINO OTOIICHHS
PEKOMEHIYETCS  YCTpa®BaTh  LEHTPALHBIMH,

BO3AyLIHO-TCILIOBbIC 3ABECH OCYLICCTBIAIOT
TaKXKe ¥ HAPYKHBIX BOPOT (IPH OTCYTCTBHM TaMm-

QCHOBHBIX KPYIHBIX TIOMEIIEHHH, ¢ NPUMCHCHUCM

COBMCUICHHBIME € TPHTOYHOH  BeHTHISUHCH

OypoB H/IM LIUIFO30B), OTKPBHIBAEMBIX Hamie 5 pas
HWIH He MeHee ¥em Ha 40 MHH B CMCHY, & Takke y

HX I8 JCKYPHOIO OTOTUIEHHS B HepabGodee

TAMH 118 JeXKYPHOT O OTONJICHHA TTIPH OTCYTCTBHH
HIH  HCBOIMOMHOCTH HCNONLIOBAHHA LCHTPANL-
HBIX CHCTCM HpHTO‘[HOfI BCHTHITRIIHH,

Jliisi OTONTeHVs CKIaCKAX HOMCIIEHHA ©
3M4HHI PHHEMAKT CHCTEMBI OTOTUIEHHS KaK And
TMPOM3BO/ICTBEHHEIX NOMELLCHHH C YUETOM NIPOTH-
BONOKAPHLIX M CAHHTAPHBIX TPeOGOBAHHA B 3aBH-

OTKPBITEIX TCXHOIIOTHYMECKHX NPOEMOB NpH pac-

BpeMs i MECTHLIMH C OTONHTCALHLIMHA arpera- 4eTHOI TEMIIEPATYPE HADYXKHOMO BO3AYXA JTg

OpOeKTHPOBAHMA oToluleHHs — 15°C u uuxe. Ux
HPOEKTHPYIOT Y. BXOJHbIX-/1BEpEil, Uepea KoTophbie
(4cpes oauMH TaMOyp) B TeucHHE 1 4 TIPOXOAAT

—15 po  25°C, 250 wen u 6onee npu TeMnepaType
or —26 g0 —45°C w 1004enr u Gomee mpu

TeMnepatype mHmke —45°C. Ilpu pacuetHo#

— MAaTCpHATIOB,

CHMOCTH OT BH/Ja XPAHHMKLIX B HHX H3JCIHH H

Temnepatype —I15°C H HHXe BOBAYLIHO-TEM-
TOBRIE 3aBEChl TIpeAyCMAaTpHBAIOT B TaMOypax

PR
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Hewioe  omonaeiiue AOOYCKACTCA TPOCKTH-

T poBaTH UTA “BIAHANH W -corrpyxeﬂuﬁ.— TIPWBEIACHHBIX TO THAPOCTATHYECKOTOH NdBIICHHA B 3IEMEHTAX

B npunoxedun k tuase CHull «Ortomwnenne,

BricoTy —cHETEM BOASHOTO 1 BOIAVIHHOFO—

OTOMIEHHS OIPAHHYIMBAKDT HCXOOA H3 JONYCTHMO-

CHCTCM BOJAHOTO OTOILIEHHA HJIH INOHHKEHHA

BEHTHIIAIMS W KOHAMIMOHHPOBAHHE BO3AYXd»w,
]'[pH OTCYTCTBHH [lﬂH'I‘paJTH.'JOBilIIHﬂT(} TEITJTO(.‘.H'&S-
xenus. llevnoe oTomIEHHE HE JIONYCKAETCR B
30AHHAX M TOMemeHHsAx Kateropuit 4, 6’ n B, a

TEMIICPATYpPbl HATPETOIO BO3AYyXa M3-3a TIOMYTHO-
IO OXTAX/JICHHSA B BEPTUKATLHbIX KaHATaX CHCTCM
BOZIYUIHOIO OTOILICHMA.

TAKKE B 3j[AHHAX KHIbIX M YNpaBJCHHH BhIe

—aByx sTaxeid (5e3 yyera LOKONBHOro 3TaKa).— OTOINIEHHH# B 3JAHHH C DEpeMeHHBIM

O6mme pexomenjauun no Bufopy cHerem
—OFORACHNS. B cHCTeMax OTONReHHA - ZAQIME €O

7.3. Ocobennoctu BuibOpa cHCTEMBI

TelJIOBLIM pPEeRHMOM

OPYXKEHUSA, NPOMBLIHIICHHON IIOIMAAKA HIH HKH-

CHTEJIA. Jlarmeuue TEIUIOHOCHTENA  YCTAHABIIHA-

~ BAlOT B COOTBETCTBMM C MEXAHHYECKOH mpod- |

HOCTEIO (fIOMYCTHMBIM PadovHM OAaBJACHHEM) BbI-

CHCTEM}' OTOMNIeHHA 30aHHA 018 3KOHOMHH

Hy10, 0DCIYKHBAIOUIYI0 OCHOBHBIE TMOMEIIEHHA C

MPOH3BOICTREHHBIMH TEMIONOCTYIIIEHHAMH B Pa-

Oouee HpEMA, H BTOPOCTENEHHYIO 08 BCIOMOTA-

OpaHHLIX OTOMHTENbHLIX NIPHOOPOR, APMATYPLI H
0BOpYI0OBAHMS, B 3aBHCMMOCTH OT pacyeTHOH
TCMICPATYDPAL TCILIOHOCHTENA,

3 o 0

13 HdHH BEITHYA 1D AX O CllE C_T10OMC

meHnd (maomansko 5% u Medee obwel nmuomam

—ﬂfaﬂjﬂlﬁﬂeﬁmx—ﬂﬁmlﬂﬁﬂﬂ'ﬁ'—ﬂﬂﬂﬂﬂ}—"ﬂﬂﬁ FO— BO3AYHIHOH.

HA3HAYCHUA (HANpUMep, NyHKT ORITOBOro 0bCay-

EHTTON NEIVCMAT=

puBatoT oaHy o6myio cucremy oTomienua. Kpyn-

TeJIbHBIX NOMelleHui (CAaHWTAPHEIX Y3JIOB, JlecT-
HHYHbIX KIETOK, KOPHIOPOB, CKIAJ0B H T.11) Ge3
TCIIOMOCTYILICHHMIA. HACTH  CHCTEMBI

3 ACT Oh E BBIODAHA BOOAHO
BTOPOCTENEHHAA) HAM KOMOHHMPOBAHHOM — BOJ10O-

OTONICHMA MO

Ha TTaBHYH HacTh CHCTEMBI OTOILNICHHA BO3-
CTCHR 3g1avya Iy TeM NPepBIRHCTO

YW B TEYEHHE CYTOK obecrneynpaTh HOPMaNbHYIO

HBIE TOMEIEHHA HIH KOMIJEKCH NOMEINEHHA
CIEHATEHOIO HAIHAYEHHA IIPH OCHOBHOM 3/1aHHH

TEMICPATYPY OCHOBHBIX PADOYMX TOMCLICHWH B
paGoyee Bpems, OCYILECTBJIATB «HATOM» 3TUX

(HanpuMep, OBITOBblE NOMEHICHHA IPOM3IBOACT-
BEHHOTO 3/aHHA, MACA3HH. MPHCTPOCHHBIA K

MOMELUECHHH 1EPeN HA4aI0M PabOThL M NOLAEPHKU-
BATh MMHHMA/BHO JOUYCTHMYK TEMIEPATYPY B

KHIOMY [0MY) 00OPYAYIOT OTACHbHBIMH CHCTE-
MAMH_OTOILIEHMUS.
Ob61y1o CHCTEMY OTOILTEHHA JefAT HA 9acTi

& .., u HoeC (1 pH 40%-Holl-o THOCHTE

THPOBAHHBIX IO CTOPOHAM FOPH30HTA, HMCIOLINX

~ pASNIHYHEIH TEXHOJNIOTHYECKAN DEXUM, TIpenHasia- — py 20°C ¥ Konny pabovero speMenn) B OMELE=

HEHHBIX [ONA MNEPHOIHEICCKOrO npcﬁuBaHHa H

nepabovee BpeMs.
llonmXenHe TeMNepaTypsl B Hepabogee Bpe-
M JlonycTumo /10 5°C B MPOH3BOACTBCHHBIX IO~

HOA BJIAKHOCTH BO3IyXa. HMEHLLero TemiepaTy-

HHAX OOIIECTBEHHBIX 3DAHHM.

padoTel JIoaci.
TemIonposodsl  MOCTOAHHO  JeHcTBYlOIel

BoaaHY0 11aBHYI0 9aCTh CACTCMBI BEIDHPAROT
4717 paboTel B IBYX peRAMax: obbiaHOM (Kak I8

CHCTEMBI OTOIJICHHA MNPOKJIANBIBAOT B 3JAHHH,
HAYUMHAA OT pacnpeocnruTEeNbHOrO KOJUIEKTOPA,

MOCTOAHHO AeHCTBYIONEH CHCTEMBI BOAAHOIO
OTOMCHMA) K HOPCHPOBAHHOM (JIA  «HATONA

OTAENBLHO OT TEMJIOMPOBOAOB CHCTEMBI TIPEPBI-
BHCTOrO  OTOQIUICHHA W TCILIONPOBOAOB I8
MEPHOJHYCCKH IJHGOTHIOI.L[HX BO3OYXOHATPEBATE-

HO-TEIJIOBBIX 3aBeC.
B cucremax ponsworo WBO3AYITHOTO OTOILIC
HHA TIPUMEHAROT, KAK [IPABHIIO, MEXZHHMYECKOE 1O~

MOMECILNCHMH) C YBEIIHYCHHEM TCILIOBOH MOIHOCTH
YTEM HOBBIUEHAR TEMIEPATYPEL TEIUIOHOCHTENA,
KomOHRUpPOBARHYIO TIABHYE) 44CTh CHCTEMBL

mero 950‘”06080‘ BOJIAHOIQ OTOILACHHA OTHOCH-
TENNEHO MAJ0H TENIOBOH MOIIHOCTH JTH JaCTHY=
HOTO O‘GOTPBBH.ITHS[, npexnae BCero, MOMeIeHHHA B

byxnenune UHPKYIAOHH TEIIOHOCHTEN {ecTecT-
BCHHYIO HPKYIALHIO HCIONL3YIOT NMPH TCXHWKO-

yINnax M Ha BCPXHEM OSTaxke 3MAHHA W NCPAOIA-
ueckH pabortaomero dozpegaionfezo BO3IAYLIHOTO

SKOHOMUHECKOM 0OocHoRaHuKY. B cuctemax mano-

OTONREHWA. CORMEITIEHHOTO ¢ TIDW FOYHOR BEHTH- I



TEMNEPATYPLI Ha 3aMaHHOM YPOBHC COMOCTABIA-

~HOT TEWIONOTEPH M TETUIOTOCTYNIEHNA B pacyeT- FTOT HEPHOL -BPEMEHH ¢ 3aRdCOM; A0CTATOUHBIM ——

HOM YCTAHOBHBLUEMCH DEXUME, KOI'Md BOZMOKEHR

NpH NOHHKCHHOH TEMMEpaType NOMCIICHHHA B

JUIS «HATOMA» TTOMEINEHHH nepen Havaliom paﬁo-

HAUOONBINHA ASQHUAT TEMIOTHI.
B NpOU3BOJCTBEHHBIX 3/ITAHAAX NPH CBEJICHHH
TEMIOBOro OAINAHCA MPUHUMAIOT B PACHCT MHTCP-

THI (ECITH JTO HE TNPEYCMOTPERC Y TEM HCIONB30- |
BAHHA TEXHOIOTHYECKMX M NpHTOYHO-BEeHTHIIANM-

OHHBEIX YCTAHOBOK).
Tenaonorepn B NOMEIICHWAX B 0OINEM BHE

BAI TEXHOJIOrHYECKOro IHKJIA ¢ MHHHMAJLHBIMH
TENNOMOCTYILICHHSMHE. B KUIBIX 3XAHMSX YUHTHI-
_ BaioT DHITOBBIE TEILIOBbIAcIeHuA. B _obuiecTren-

CHATAIOTCH B3 TEMUIONOTEPS HEpe3 orpamnamuuae
KOHCTPYKUMH Q.

HbiX 3/JdHHAX I'I'pHHHMdlDT, HTO B MOMCIICHHAX

HOBKH MOMEIUEHHA Q,,, ZUIS KOMIEHCAIMH edmnm-

HUA H TPAaHCIOPTA Tenso3aTpaTbl MOTYT
MAT" p y

Td TEMJIOTH PABHA!

TAKKC OBITE TIPH HCHAPCHUA KHTKOCTH H JIPYTHX
JHAOTCPMHYCCKHX TEXHOIOTHYECKUX TIpoleccax

(8.1)
A 7

0 =10 =
=0T =aeT b5 TR

rae Qo W (., TEMAOUOTEPH H TEILIOBLIACICHHS B
MOMELICHHH B 33 0AHHBIH MOMCHT BPCMEHH.

O ey TPH TOAA4¢ BO3AYXAa AAH BEHTHIALMHM C
MOHIKEHHOH TEMIEPATYPOH TO CPaBHEHMIO C

TeMnepatypoll nomemenwit @ ., T.e.

BEHT?

B pOHABONCTECHHOM 3JaHHH TCILIONMOTEPH
MOTYT 6RITE MCHBILE TENIOBhIACAEHUH, W OTOTIE-

Qﬂﬂl‘ = Qnrp + Qﬁ + QHI‘I\‘ + Q‘l’::ll + QREH'I'
(8.2)

HHA He noTpebyeTtcs.
B 304HUAX, COODVKCHHMAX H TOMCIUCHHAX C

TennopuiienieHns B TOMEIIEHHAX B OOIIEM

nepeveNnbIM TEIIOBBIM penmMom (CM. n. 7.2) Hop-

B paﬁollee Bpems CpeICTBAMH OTOIUICHHSA H BCHTH-

JAOBYK) MOIIHOCTE OTOMHTENbHOR YCTAHOBKH
OTpCACTAIOT o ypasaenuo (8.1
Jns oronnenus B Hepabouce BPEMSA HCNOb-

3yIOT MMEIOINHECH YCTAHOBKH, CCIIH OHM o00na-  THYECKUX 1 B 4 o B COTHCHHOH DAAHALIHH

a1 ,J]OCI‘&TO‘IHOE MOIIHOCTRIO AR nojacpxa-
HUA MHHAMAJLHO ,ﬂOHYCTHMOH TEMIIEPATY PRI TI0-

_ MCIICHKE M «HATOH@» mepe/ HadYalaoM paboThl

BHIE COCTABIATCA H3 TENNOOTAA4YH THOIbMH Q",

HECKOTrO 0601'))’,}1034[-(1!}1 Qw, Tennonuﬂeﬂeﬂnﬁ He-

—— A I PHeM-B-CyHae - AepUIHFa-TeRAOTH-Fen— TOYHUKAME HCKYCCTBCHHOFD OCBEIUCHUR U pa-——

G0TaOMMM IEKTPHYCCKHM oBopyaoBanieM O, ,
HArPETHIMA —MATEPHATIAMH 1 H3emuaMu— 0
TENMOMOCTYMICHUI OT 3K30TEPMHUUCCKHX TCXHONO-

Qo p» T.C

Qnm == Qn + Quﬁ + an + Qmar + Qum + Qu, Pt

(em. 1. 7.3). Tlpu HeocTaTOMHON TENIOBOH MOm-

— HOCTH OCHOBHHX OTONHTENLHLIX YCTAHOBOK HIM — TlpuHBMaloTcs BO- BHUMAHHe TakkKe TORIo-— |

(8:3)




e e yweTar mer weames s ge

HOH Npocnofixofl kak xpoBino; fi— xoad T, YUHTE

—— Tennoroii-Ganane Ui BeABACHAS NehHITHTA
HIu W30LITKa TEIUTOTHI COCTABIAIOT MO HBHOH

noBABOMHEIE TENJIONOTEPH cBepx OCHOBNEIX TETLIOROTEph Weped
orpamneHHs (B HONSX OCROBHBIX TENJIONOTEPB).

T TEILIOTE (BEIEIBAIOIIEH HIMEHCHUE TCMITCPATYPEI
BO3/yXa MOMEIICHHA), NPHHUMAA BO BHUMAHHC B

B CAY4YaAx, HC NPEAYCMOTPECHHBLIX HOPMAaMH,
IIpYU_PACHETE TENIONOTEPh Yepes OrPANICHUN, OT=

TEYECHHE PACHCTHOIO MPOMEKYTKA BPEMEHH Mak-
CHMaJIbHBIE TENmonoTepH (¢ yyerom Koadipuimen-
Ta OOECNEYEeHHOCTH —cM. 1. 1) H MUHMMANLHBLIC
TelloBoro 0anaHcAa HE YYHTLIBAIOT BBIIEJICHHA
-~ CKPBITOH TENJOTHI NpPH KOHIEHCAIIHH BOUSHOTO

JENAIONINE OTAIIMBAEMbIE MOMEHIEHHS OT He-
OTAMIHBACMEIX, HCXOAT H3 TEMIIEPATYPLI BO3/LY=
X4 B HEOTANNHBAEMOM nomeimcHuu ¢, “C, onpee-

nseMoll o popmye
Z(kAl),, + Z(kA1), + Z(kA)up !,

napa Buz;[yxa Ha sHyrpeuHeii nosepxuoc‘m Ha-

HHAM 6aHb. IPAYCHHBIX, OYVILEBRIX I'Ia.BllJ'IbOHOB, a
TAKXKC K HEKOTOPBIM «MOKPEIM» MPOH3BOI
HBIM 1€XaM, KOrja TeMneparypa ﬂcnaparomciicu B

= Z{kA) +Z(kA),+2(k,¢),,,, 1

'ren.lmnepenaqn Ha nnoLuam. COOTBETCTBEHHO BHYTpEH-
0 _OrpaxpgeHud, TelIONPOBOAR KM HAPYXHOLO OF- !

pakIcHHS AJIA HEOTRILTHBASMOrO MOMEMNICHHH, B KOTO-

POM DACCHHTBIBAIOT TeMIepaTypy [f,i !, —TEMIepaTypa

MOMEIICHUAX BOJILl PABHA HIIH BbIE TeMIEPATY-
pPBI BO3OYXA.

TEMNOBOCHTENS B TENITOMPOBOIE.

8.2. Tensonorepu noMeuteHust

8.2.1. Tenaonomepu uepes

Onpencaus TeMAEPATYPY ¢, NOACTABASIOT B
dopmyny (8.4) pa3HocTs TemmnepaTypsl (f, —1,)
BMECTO Tpou3Be/eHus (1, = 1, )n. 3To OTHOCUTCH,
HanpHMep, K NEePeKPLITHAM Haji HEOTATLTHBAEMbI-

o2pancoaoufue KOHCMpyKyuu

MH MOonBajlaMH M TEXHHYCCKHMH MOAINOIbLAMH, B
KOTOPBIX pa3MeEnICHbl TCIONMPOBOAEL, HIH K CnYy-

noMeueHui

TennonoTepn deped orpakaaroumige  KoH-

YA0, KO HAPYKHBIE CTEHbI 3THX NOMEISICHMI
BLICTYNaT §oJce ¥eM Ha | M HaJ MOBEPXHOCTHIO

CTDYKIIHH MOMCIeHHH Q‘.ﬁp, Bt (kxan/q), ckmaaer-

__ BA¥OTCH M3 TCIUIONOTEPb YEPE3 OTACIBHHIC Orpax-  TenjgonoTepw yepe3 BHYTPEHHHE OTPANICHUA |
(Hebonbiuoi MIoWAaNH) B MPHISTAIOHIME NOMENIE-

NEHAA MW MX YacTH naowansio A4, m?,

ACMITH.

Qorp = kAU, — L)n(]l + 2p), (8.4)

Br)‘{M K) [xkan{(q M2 - ”C}] panuuﬁ
k=1/R

(8.5)
R, np—NPHBEACHHOE  CONPOTHBNEHHE  TEILlONEpeade

.up;

HUA, UMCIOUIHE NIOHHXCHHYIO TEMIIEPATYPy BO3AY-———
Xa, nanycmmo He YHHTHIBATH MPH Pa3HOCTH TeM-

MOTCPH B MPHICTAIOIIHE IOMCUICHHS BbIMHTAIOTCH
M3 TEIUIONOTEPh ITHX NOMeNieHHMH (eclM OHHM
OTanJIMBAOTCA), KaK TeMIONOCTYILICHHA.

orpaxgenus, K-m¥*Br [*C-wm?-y/kkan] (em. ro 2);
1,—TemnepaTypa momelienus, “C (cm. rin. 1); mpu pacye-

[lpumep. 8.1. Onpejenurn TenaonoTepH He-
pe3 BHYTPCHHIOIW CTEHY IUiomaabio 15 m? oran-

Tax TeIWTOnoTepL B YCIOBHAX KOHBEKTHBHOIO OTOTUICHAA

BubupatoT 1, = ¢,, npusenensoli B roapax CHull ana  ya o

paboueii win 00CHyRHBacMOH 30HBI MOMEIIEHHA RBICO-
Toil A0 4 M.

AHBaEMOTo nomMemenus (7, = 20°C), ccim 31a cTe-
eM TENTONepena-
ge 0,69 K- M2/BT, TPAHMUAT ¢ HEOTATUTHBAEMEBIM

Tpy pacueTaX TONACNOTERL NPOHIROACTREHHOTO NOMEIEHNS

velcoTOR Gonee 4 M OPHHMMAKOT: 008 NOAR KW BEPTHKAJBHBX i 15 B f 3 xa
OTPANACHHH BHICOFOH 10 4 M OT MOBEPXHOCTH IIOAE — HOPMHpYe- e

MY TEMMNEpATYpY B puﬁoneﬁ IOHE [, ANR CTEH H CRETOBLX
[POEMOB, PACTIOAOKEIINX BLILUE 4 M- CPEALION TEMREPATYPY NO
BRICOTE NOMEIIERHN [, = 0.5 (1, + 4, )i IR NOXPBITHA W CHETOBLIX

AOMEHICHHEM; —HAPYRHbIE - OFpakACHHA KoToporo——
nnomansio 40 Mm% uMmerot cpenuii xoaclmplmuem

Ao

— N C.
Koadduument Tenmonepenayu BHYTPCHHEH
creds!  no  Qopmyie (8.5) k, .=1:0,69=

= 1,45 Br/(M*-K).

i pEE="T PATYpY BOAOYXE B T i—some—f, =1+
+ Aflh, = 2), upuyeM B NOMCLIEHWM BRICOTOR ki, M, O3 3Baun-
TenbHbix_reniopsgcneauit At =03 = 0,7 “C/m, cO IHAMHTEIRHE-
MH TenaoBbienenamu At = 0,7 — 2,0 °C/m; ¢, - pacueTnas Temne-

PUTYPY HAPYWHOTO BO3YXH JUIE NPOSKTHPOBUAWA OTOMIEHHS, "C;

TemnepaTypa BO3NYXa B HEOTAMIHBACMOM
nomemeHun no dopmyae (8.6)

1,45:15-20 + 1,16-40(—30)

= —14°C

BHIOHMpaETCH B COOYBETCTRHM C yKadumusmu B Di. 1 71— xoad-
(HMUMCHT YMEHBIIEHHA PACYETHON PAIROCTH TEMLCPATYDPBI (f, — ),

T OpWHAMAETCE 0 [AAFEIM B T 5 A GecHepIaHEx HOKpETail ©

i =
= 1.45-15 + 1.16-40
TennonoTepu 4epe: BHYTPEHHMIO cTeHy no dopmyie (8.4}
npA =0




1O HAQHAM — AJIHHY CTeH YIJIOBBIX MOMELICHHH

Puc. 8.1, Pasbusxa 3arsybacamdx sacred JX CTEH B HOJAR

N0 BHEIHEH NOBEPXHOCTH OT HAPYKHBIX YIJIOB 0
__oceil BHYTPEHHMX CTEH, HeYrJMOBHIX TIOMEIIEHHH —

YIAOBOID BOABANLBOTD HOMEIEHHY Ba -1V PACYETHRIE 30HLI
1 - 3eman; 27 -AapyxHas CTeHa: 3 - NepekpuTHE; 4 - OKHO; 5 -M0A

MEKOY OCAMH BHYTPCHHHX CTCH,

HO-pa3pe3am —BBICOTY CTCH HA NEPBOM ITAKE — yuHTHIBACTCA BAKIIBE:

(B 3aBHCHMOCTH OT KOHCTPYKIIMH [10JIA) OT BHELL-
HEll TIOBCPXHOCTH TOJA, PACMOJIOKEHHOIO HE-
MOCPCACTBEHHO HA TPYHTE, MIM OT HHXKHETO

2.0-2,0 M, npumMbixalOUHE K HapyxHOMY YTy,

IMpu pacyere TemnonoTeprk NOABATLHLEX TO-
MEILEHUI 38 BLICOTY HAAICMHON YacTH HapYXKHEIX
CTCH MPHHHAMAKT PacCTOAHHE OT HOBEPXHOCTH

YPOBHA HOATOTOBKH ION KOHCTPYKIHIO 1Oda Ha
Narax, i OT HHXHEH MOBEPXHOCTH NEPEKPLITHS

3eMJIH 10 NOBEPXHOCTH M0/1a LEPBOrO ITaXa,
IMom3emMBbIe YacTH HAPYKHBIX CTEH PaccMaTpHBa-

HAll XOJOOHBIM MNPOCTPAHCTBOM (MOANONBEM,
NOABANIOM, MPOE3NOM) JIO YPOBHA HUCTOrO 1oja

0T Kak Moaer HAa rpynTe. Pasfusxy ma 30mBL
(nonocet tnHpHHOH 2,0 M} HAYHHAIOT OT YPOBHS

BTOPOr'O ITAXA; Ha CPENHHX ITAaXaX —OT NOBEpX-

LDCAHE

— HOCTH TIOJA OJIHOCO 3TAXKA A0 HOBEPXHO!
BBIILUCTICAHALICT O, HAa BCPAHEM JITAXE —OT NOBEPX-
———HOETH HOJla- 10 BepXa KOHCTPYRHHH HepaaYHoro
uepencpu'ma HIIH ﬁecuepna-moro noxpu'mu (a

HaPYKHOH c-reuu}.
JInA BRIMMC/ICHHA LOLIAAH BHYTPCHHMX CTCH
(B.C) HIMCPAKOT:

’IFMTI'“ Tll'ln'l‘l{\'l'lwﬂ ln'r RII““I mn “"U'I‘pPI.IIIPﬁ 'I'ln-

..... 2ny CHHCH

MOAOM M janee MO NOBEPXHOCTH MOna (puc 3 1).
Hpu-atom u3 naoma i eppoii 30HE HEKIHOYAIOT —
,rum omcm-Horo pacwcrra IU]Ou.La,[[b HAPYXKHbIX

Ko:)cbdmuncm TEILIOTICPENAYH B xamoﬁ 30-
H¢ (MMM €C WACTH ¥ CTBHIKA CTCHBI M TONA—CM.
puc. 8.1) onpenensitor no ¢opmyne (8.5), npuuy-

no nAanam-— LIHHY CTEH OT BHYTpeHHER mno-
BEPXHOCTH HADYXKHEIX CTEH NO OCEH BHYTPEHHHX

Mda 34 BeaMuHMHY R, . CONpPOTHB/EHHE TEILIO0-
nepenave:

np

CTEH HJAM MEXNY OCAMH BHYTPEHHHX CTCH;

—no pa3pe3asm—BHICOTY CTEH 0T NOBEPXHOCTH — npoBORHOCTE— CHOEE— A= 1.2 Briv-K)—wiuw

noja oo NOBEPXHOCTH NOTOJKA.

——HMnomansokon {coxpaitiennoe obo3sHaYeHHe —

NBOHHOIO OKHA (J1.0)], meepeit (m), BOpoOT (B) B

a) Heymenaemnozo noaa Ma 2pyume [Tenso-

1,0 kkan/(u-m-°C)] - a1 mosiockl, Onmxaimed k
HapyxHsIM CTeram (I 3oma) R =2,H(25);

crnenytomed monoc (11 3oma) RY | = 4,3(5,0); nas

~— CBETOBHIX (hoHaApel () OMpENensIOT 0 HANMEHE-
UWAM Pa3MepaM CTPOUTE/ILHEIX MPOEMOB.

Tlnowanb MOTONKOB (NIT) H NOJIOB HAJ| X010~

HBIM MPOCTPAHCTBOM (T1/1) HIMCPSHIOT MEKIY OCH-

TpeTheil monock (111 sona) R = 8,6(10,0); nns
OCTalIbHOM MIT01ATH N0NA B rIyOHHE NoMenenuii
(IV 3oma) R =14,2 K-mM¥/Br (16,5°C-m? x

MH BHYTPCHHMX CTCH M BHYTPEHHEH NOBEpX-
HOCTBIO HAPYKHBIX cTeH. B aTHx e npepnemax
BBRIMHCIAKOT NNOANnL '{e'rupex YCIHOBHBIX 30H no-

XU RKAN);

6) ymenaenrnozo noaa na epywme [Tennoupo-
BOOHOCTE  cnoes A< 1.2 Br/(mK) — wmn
1,0 kxan/(u-m-°C)] —ansa kaxgoit H3 4eTnipex 30H

—A0B, PACHOAONEHMBIX HENOCPEICTBCHEC HA TPYHTE
HIH Ha jarax, OpHYeM MpY OonpeacieHHH obmieH

—nommAHR Neppoil 30HE yuacToK Noda pasmepom— R =R+ LB A 8D

R, no dopmyne




pasmepe 0,10, va samag u roro-soctok— 0,05 oc-

HOBHBIX TEILIOMOTEPL 4epes3 3TH OrpaxacHus (B
__Tanoswuix mpoekTtax —0,08)

Hobaska & veaoeslx nomeuseHyuax obUIECTREH-
o HBEX 3AdHHH, @ TMHHHCTPATHRHO-DRITOBLIX —H

NPOW3IBOJACTBEHHBIX 3NaHU U coopyxcHUil (HMeto-
X e W 00Tee HAPYKHBIX CTEH)=TIPHHAMAOT
IS BePTHKAJILHBIX OTPAXICHUI (HAPYXKHbBIE CTe-

Abl, OKHa H fpcpu) B pasmepe 0,05 OCHOBHRIX
TEIIONOTephb (B YIIOBBIX TIOMEIIEHHSX WKHILIX H

noasAn

Fr

ToMy MOAOOHLIX 30AaHHH MOBLIAIOT PACYCTHYIO
TEMNCPATYPY BHYTPEHHEro Bo3ayxa Ha 2°C m

e

nobanky 0,05 we aronar).

—ﬂa&mauacm;mmum_&aamﬂaawsdvxa

Puc. 8.2. Paipes xuioro snanma rz)m KaeTke (K mpEme-
Yy

yepes BXOALI B 3AAHHA M COODYXKEHHS, HE 0Dopy-

- MOBAHHEIC BOZAYUWIHLIMHA MK BOIAYNIHO-TCATOBLI-  HLIX TEJIONOTCPL - 9Cpe3 AONEL NOMEUICHHH Ha

MH 33BCCAMM,—IPHHUMAIOT NpPH BLICOTE 30aHHA

LA ABOIHHBIX /iBepell ¢ TaMOYpOM MEXTY HUMH
0,27 H (be3 Tambypa 0,34 H), IpH HalHYHH JBYX
TaMOypos Mexay TpoitHeiMu asepsmu 02 H or

NepBOM DTake 3JaHHI.

crneadanbuyio dopmy (Tadn. 8.1) H BRIYMCHAOT MX
¢ okpyraenueM a0 5- 10 BT (510 kxai/u).
TMpumep 8.2. OnpenenuTh TCNIONIOTEPH Yepes

OCHOBHEIX TCIIOMOTEPL 4epe3 9TH apepd. Jms
HApPYXKHLIX BOpOT —B pasMepe 3,0 npu OTCYyTCTBUH

HAPYXHLIE W BHYTPCHHHE OTPaACHHA JCCTHHY-
HOM KITETKM TPEX3TaXkHOro ¥KHIOro 3/IaHus, ofpa-

‘raMBypu HB pazmepc 1,0 l‘lpH HAJIHYHH raMGypa

3ANACHBIX H/M JTeTHHX J].Bepen H BOpOT (H.mpmuep.

s BadKOHHRX BCPCH).

LIEHHOH HAa ceBep W BLIXOJSIICH K HeOoTalIMBac-

nadHoOMY (C

xposneﬁ U3 PYTOHHBIX Manpnaﬂon) HNOMEIIEHAAM

Hobaexa na 3meamy noMeujeHu 'm-mhlx,

CymMMapHLIC 'rcnﬂonorcpn Yepe3 BCe OTPakICHHSA
(BKJIIOYas IPOYME AOMONHUTEILHLIE TEILIOTIOTEPH)
BBLICOKMX mnOMeLeHuii ysemnwynBatoT Ha 0,02 Ha

(puic. 8.2}, cead HHPHHA OF DRKICHHE COCTABASCT |
3,2 M HapyXHOH c'renm (MEXKY OCAMM nHyTpeH-

nepemtetamy; 1,6 M Hapy}m}..l‘: Ilnoﬁm.lx nsepeﬁ C
TamBypom; 0,8 M BHYTPEHHHX OjIMHAPHBIX ABEPCH,
KosbguuueHt Tenmonepenayu OrpaxacHui: Ha-

kakapii | M BLICOTHE ceepX 4 M (olbmas mobaska
He JIoMkHa npesbiuate 0,15). Jlobasku Ha BHICOTY
JA NeCTHHYHBIX KJICTOK HC OCAAHOT.

— [Hobaexa ua nposempuganue Xgio0Ho20 nod-  eHUE CIOEB HAPYKHON CTEeHBI, NpHIeramonied x|

noavA 30anuil B pafloHaX BeYHOH MEP3I0ThI NpH

—— € —40°C-nprauMBIOT-B-pasmepe-0,05-ocros

0.81,

pyxHO# crennt 1,05, GecucpaavyHOro MOKPBITHS
BHYTPCHHMX cTeH B nojpanle |28 u pa
yepsake 1,44 Br/(m? ' K); Tepmuteckoe CONPOTHB-

rpyHty, 0,73; pacueTHaa Temnepatypa: f, = 18°C,

¢ AWEC
L FZn




e et mp e e e g e e e e g e e — < eine g o
meepk 3,5 M7, rak xak Q0GaBKH Ha NOTOJTHHTCIRHEE TEIIONOTEPH AR HAPYAKHOM Clenel & qBepH pasubie).

5. Koabdmument Tennonepenadn 08 yTeniewnoro nona n sone [ swupcied no dopmymam (8.5 w (8.7 KM= 1420 + 0.73) =

=035 Briim*-K).

—— TennonoTepy Yepes OTAe/bHEE OrpasacHAs — (30) 1 Yepe3s HOKobHBIC TepekpuiTHa 17,5 Br/m?—

paccantans Mo (opmyne (8.4). Peaynerater pac-

[15 kxan/(a-m?)].

YCTa CBENEHE! B TaoJ, 8.1,

IMepen pacdeToM TEIUIONOTEPh MOMEUICHHUA
Ha TUIAHE KAXIOro 9Tk HYMEPYIOT ClleBd Hanpa-
BO MO XO4Y YACOBOI CTpeJIKM, HAYMHAS HyMepa-

8.2.2. Tenaonomepu Ha Hazpesarue
go3dyxa

[ME0 TOABAJBHLIX moMeuieHni ¢ Ne 01, nomene-

—_uuit mepsoro 3raka ¢ Ne 101, Broporo—c Ne 201 ¥ 1OINCroCs HAPYKHOTO BO3IYXA B MOMENICHUE ONpe-

T. 4., BBOAA HOMEPA H HAHMCHOBAHHC HOMELICHHH

ey Faeg— % 1

Temonotepn O, Ha Harpepanue MHQUILTPY-

eS0T 1o GopMyie

BpopMy TdoH0=

TemlonoTep CYMMHAPYIOT JUIA BCEX MOMenIe-

0. = (kG 4, + 0,7SGA)c(t, — 1),
(8.9)

Wl KDEIOTO JITAKd W OO9 3[MAHHT B
BK/TI0YAA TCILTONOTEPH JIECTHHYHBIX KieTox. Jlect-
HAUHDIE KICTKA HYMEPYIOT GYKBaMu A, B W T. 1. |
ONPEACARIOT TEMIOMOTEPH He IO OTAETLHBIM 3Td-
KaM, 4 Cpasy MO Beell BLICOTC KJIETOK (KaX B

mpumepe 8.2).

TCTOM,

e k—koahdHumenT YueTa HaTPeBaHnd HRPHILTPYIOLIE-
FOCHBOJAYXA B MUKCTEKO/IHOM TIPOCTPAHCTBE OKOH H——
GankonHbix 1Bepeit (k= 0,7 npn TpolHEIX HeperLierax,
0.8 npw-pasaenbhbis-w- LO-apr-cnapesHsix tepemieTax-u
IpH OTHHAPHBIX OKHEX, ABepAXx M Boportax), 4,, 4-pac-

O HA I

B xunpix ¥ OOUIECTBEHHEIX 3MAHHAX 0OlIHE
TEIUIONOTEPY YEPE3 HAPYKHEIE OrPAXKICHHUSA OTpa-
uuyeHk HopMmaMu. Tak, cpenuue no xuaomy 3ma-

PYIKHOTO-BO3AYXA A% HP PR LT T It W]
HO—BE I HBIFEeFA E!l!&‘Fei:ﬁ He !{Bﬂm’—ﬂpﬁﬁlﬂ*— f ©F (EM:

IHAThL YCPe3 BEPTHRANRHBIE OTPAKIEHHA C YHETOM

HdS MACCOBAN TENJIOEMKOCTL BO3MyXa [ 1005 I /(xr-K)

TETHAR =5 o)

OOTBETETHEHHO —OKOH— (1 DaNKORHB——
IBepel) 1 APYTUX HAPYKHBIX orpamaesuii, m>); ¢ — yaeins-

wim 0,24 gxaa/(kr-*C)]; t,—pacueTHas TemmepaTypa Ha-

. 1) G,, G- KonuuecTBO BO3AYXd, MOCTYNAIOIIErO My-

memwmwu@mﬁm—uﬁmwmmw—‘



NANHBIM . 6.

HHii, Mony4YeHHbIx 10 hopmynam (8.9) u (B.10).

Tpumep 8.3. Onpenenuth Tenno3aTpaTel Ha

TIpumep. 8.4. OnpesenvTs TEMIO3aTPATH HA

~ T HarpeBaHMe BO3NYXA, WHQHIBTPYIOIErocH 9epe3  HATPEBAHHE BOJAYXE, HAQHIBTPYOUETOCH B KH-

OKHO C© pajjielibHbiMU IIEPEIIeTaMH  IUIOHIA B

JIYI0 KOMHATY wromansio 7 M? B 06beMe HOpMma-

3,5 M° u OWITYKATYPEHHYIO KHPMHYHYW CTEHY
noWanLo 6 M2, PAcOSOKCHHBIE HA HUMNHCM H
BEPXHCM ITAKAX KHJIOr0 3JaHHA BHICOTOH 30 M
npu ¢, = 18°C, t, = —25°C.. eclii KONHYECTRO BO3-
NyXa, MOCTYMAIOIIEro Ha HIDKHEM OTaXC: 4cpe3

THBHOTO BO3AyXOOOMENA, YCTaHOBIAEHHOIO [UIA
SKMIBIX 37aHMH, npu £, = —25°C,
Mo dopmyae (8.10) Haiigem

= 303 Br (260 kxan/4)

—_oxHo=10,6; ycpes creny —0,33; HA BEPXHEM 3TAXC,
yepes oxHO ~6,4; uepe3 creny—0,15 krf(a-M?),
—Tenno3sarTpatht ;
meroca Boszayxa no dopmyne (8,9) pasHsi
— B HHXHE

x [18 — (—25)]:3600 = 373 Br (321 kxan/s);

Q, =(0,8-10,6-35+07 D33-60)1005 x

[Tpu cpasHeHHM DTOM BeNMYMHBL C PE3ysbTa-
eTOB B MpuMepe 8.3 nonyyum, g1o gus |

KOMHAT, HAXOJALIMXCA B HMXHel monosHHE pac-
MATPHBAEMOTO KHIOF0—3ARHUA, —CACAYET APH-——

HATh TiepemMeHHble 3HaueHud (371 BT W nmxe)
TeNAONOTEPh Ha HATPEBAHAE HHQHILTPYROIEIOCH

BO3/yXa, BBIYHCIICHHBIe MO Gopmyne (8.9). dna

B BEPXHCM 3Taxe

Q. .= (0,8-6;4-3.5+40,7-0,15-6,0) 1005 x
% 4313600 = 223 Br (191 xxan/4).

KOMHAT, HAXOMALIMXCA B BEPXHEH NOJTOBHHE 3/1a-
HHSl, TENIONOTCpH, HaiigcuHple mo dopmye
(8.10), mpeBBILAIOT TENIONOTEPH, ONpPEAENCHHbBIE
no ¢opmyne (8.9). CresosarelibHO, ANA 3TUX

Brano, uTo MOCTYIUIERRe HAPYKHOTO BOIY-

KOMHAT TeNIOMoTePH HAa HalpeBAHME HHCIJH.I‘H:TP)V‘
mmerocuoa};yxa.ueoﬁxonnuo.cum-nor:mma-_

Hil AHO I

HbiMH W paBHbiMM 303 BT.

TeNNOBLIMHA 3aBeCAMH [neﬂcmymmnmu B pabo'{ee

%WWWWWWW

BO3AYXa MOWHO pACCHHTHIBATL TONMBKO AJA OME-

~ INPHWH HA HWKHEM W BEPXHEM OJTARAX, & JIIA G, Kr/c, PAKTMYCCKH MOXHO ONpEOCTHTE 110

nosmellleHii Ha NPOMEXYTO4HBIX dTakax Onpeje-

B Hepabouee BpeMs 4epe3 METH N0 HX TIEPHMETPY,

hopmye

NATL NYTeM HHTEPTOIANHM B 3aBHCHMOCTH OT
pacmosiokeHHs BCPXa OKOH.

M1/ nosmetyenuii NPOu3ROOCMBEHRNIX I0aHul,
CCITH HE [eN4Th CHEHHAbHbIX PACYETOB, TeMIONo-

G, = A4, (2p, Ap/E0)™*;

8.11
[G. = 4. (297, AP/Z0)™7], } L

TCPHU Ha HarpesaHWe UHPUIBLTPYIOMIETOCA BO3AYXA
—_ AOOYCKAETCHA MPHHUMaTh paBHBIMH 30% OCHOB-

rie A, = bl-nnomane 1meneld MHPHHOH b, M, ¥ oBuleH
ANHAEOH [, M, p,—MIOTHOCTE HAPYRHOTO BO3AYXa (Y,

HBIX TEIIOMOTEPDh 4epe3 OrpaNAcHHA (HO He Me-

—Hee, wem ro-rpebyeres ans o

MOCTYNAOLIEro BCNEACTBAE AebanaHca oObeMOB

~ BO3IAYXA NPHTOYHO-BEITSURHON MCXAHAYECKOH BEH=  ReHAO MOKHO OUCANTE L{ = 2,0; TIHPHAY [UG/ICH ~ B ABe-
THIALUH). pAx 2 MM, B BOpPOTax 5 Mm).

obbeMuas Macca), KI/M”, Ap - pa3sHOCTb TABJICHHA BO3Y-
Xd CHApPY®M M BHYTpH nomemenus, Ila (krc/m?) (cm
[} —Cymma KOIQDHIACHTOB MECTHOTO COTPOTHB-
JieHHs enel (BXoA B BRIXOA BORAYXa W3 imeneit okpyr-

Han Heuanlx KoMuam u KyxoHb naowaoeo A,
M%, B KuJIbIX 3NAHAAX TETIONOTEPH Ha Harpesa-
HHe HHOUIIBTPYIOLIEIOCA BO3/1YXA, IOCTYNAIOLIEr o
BCIEJCTBHE eCTECTBEHHOM BLITAKKH, HE KOMIEHCH-
pyeMoii OJOrPETHIM MIPUTOYHBIM BO3OYXOM, IO-

HOJHUTEIBHO ONPEACaaoT no- hopMyae

Qu g I‘l {].C{f. — ru)“‘n'

(8.10)

Temnon0TepH HA AArPERARKUC PTOT O KOJHYECTBA BO3-
JyXa paccYHMTHIBalOT MO HopmMye, aRANOrHIHoH Gopmy-
Jie (8.9).

[Ipumep 8.5. OupencnuTe KOMHYECTBO HAPYRAOTO

3IyXa, TOCTYnamnera B aaaame (/= —25"C) uepes
3AKPEITHIC BXOMUHBIE ABOHHBIE KAYAIOUIHECA ABYCTBOPYd-
Tele ApepH passmepoM 1,6 % 2,5 M ¢ TaMGypoM Mexay
HHMH, €C/IM DA3HOCTh AuBNeHAH Bo3gyxa Ap = 53 [a, a

rge L, = 3 m(9-m?)— HopMaTuphEG Bo3ayxooGMel, oT-

—mecennbrt & 1 w2 Moma KoMEAT, KOTOPst nomken Osts— Ho-thopmyne (8-H) onpeneasen

HOIi LY PHHBI)




Jns  BaTpepanHs TAKOTO KONWYCCTRA  BORIYXY

SVLLITLC (LT

a0 +16"C norpebyerca oTonuTenbHafs YCTAHOBKA
TEMNOBOH  MOLWHOCTBLIO 0,8-0,16-1005(16 + 25) =

TﬁHHOHOTCPH Ha HarpcpanuHe TIDCTYTI‘HB[IJBﬁ B

=5274 Br (4535 kkan/u).
Ha ocroBanuu npuaMepa 8.5 MOKHO CleaTh BHIBOM,

TNOMELIEHHE NAPTHU MATEPHAJIOB, H3JIENIHIM, OneK-
Abl, TP4HCTIOPTHBIX CpeACTB maccod G, Kr, B

YTO 1% IKOHOMNM TETUIOBOH JHEPrHM BXOJHBIE NBEPH B
fIeCTHMUHBIE KAETKM MHOTOITAXHBIX 3AHNHHA clnemyeT me-
3Th VIUIOTHEHHBIMH (C OPHTBOPAMH «B HETBEPThA),
Torga NONOJAHATETBHEE TeNNOHOTEPH HA HAIPEBAHUE

TEYEHHE 3a/IAHHOTC MHTEPRANA BPEMEHH Olpefie-
na10T no_ gopmye

Qune = O clt, — 1) B, (8.13)

NOCTYHAIOLIET0 BO3/IYXA 4Epe3 BEPH MOKHO BBIMMCIATE
Kax ykazaHo B 0. 8.2.1.

rge ¢- yaelbHad MaccoBad TellIOeMKOCTs MalepHana,

Maa sopormt Ge3 TamMOypOB, LWJO30B HIR BO3AYIUHBIX
3aBeC, OTKPHLIBAEMBIX B TCHYEHHE CMEHBl B ODLICH clom-
HOCTH HE DOJICE 4eM Ha 15 MaH, TEII0N0OTEPH Ha Hal pepa-
HHE NOCTYIAIOWIEr0 HAPYKHOTO BO3AYXA NOMYCTHMO Y4H-

T TuBATh NYIEM BBEACHAA KOMPOHOHENTa P = 3,0 K OCHOB-
HEM TenfonoTepaM uepes Bopota [om. dgopmyny (8.4)].
T AN OROH AECHIRUSHELX KACHIOR MEOTOITAAKHLIX 3
HHA TEIWIOnOTepH HAa HaTpeBaHWe HHGUIBLTPyOWErocs
BO3 i 7
NABJICHHA BO3TYXa HA YPOBHE PACTIONOKEUNA BEpXa OKOH
110 BRICOTE 3IAHHAI,

Tipumep. 8.6, OnpeaenuTs TELIONOTEPA Ha HATPEBA-

~ HAC HHEALTPYIOMETOCH BOIAyXd depe HIHS

HOM KJIETEH TPEXITAMHOrO AM/IOrO 31AHHA DO YCIOBHAM

KHA o HO=

Juk/e- K) - [xkani(er- °C)l; Cpelinpacnpocrpakertsix
MATEPHANIOB TeIUToeMKoCcTh Menn 420 (0,10), cramm n
uyrysa 480 (0,115), GOILIIKMHCTEA CTPOUTENILHBIX MATE- |
puanop 840—880 (0,20—0,21), pepxueii WepCTAHOH OIEK-

u3fenwid wi nepesa 2300 (0,55), sofmE
4187 x/(xkr-K) [1,0 xxan/(xr-°C)}; ¢, - Temneparypa

na-—TOCTYIHBLICIO MATepHAN, °C; B-nonpasouni Koxp- !

humuenT, BRpaKArOIME CpeiHee YMCHBIIGHHE TOAHON

10CTH TEMIEpaTypsl (£, — () BO BeceM oGbeme Mate-
p“ﬂ.l'lil 33 HHTEPBRAN BPCMBHH C Hayana mu'penanun B
nomewennn (Tabn, 8 3).

TABJTHIIA 8.3

~ mpEMepa 8.2, CUATad, 9TC B OKHAX  VIAOTHEH O
OpHIBOD H3  JIBYX, BEPX EKaXAO0 OKHA HAXOUHTCH

(e MATepHAE, WIACIHI
T HE ypo ] OOeKIbl M TPARCHOPTHEX

P ia ¢ o

Tpoac/KATEIEROCTE
HAXOMJENHA B

3H04CHHA ko3pduugenTa B

JUIA THeChHTY-
UHx MaTe-

[718 Chi- ans
Ny¥HAx  Ofiekdbl




— ROTOKOH-H ORGKIL -Ha- 13 C sbne 4,

(xohhrunenT winyuenus 0.5), sarperoii no 30°C cocras-

—CobcTBeHHYIO MACCy TPAHCTIOPTHRIX CPEICTB

NPHHHMAIOT MO COOTBCTCTBYIOUIMM CIPABOYHH-

_'nlumme;ammmmoﬁ,_nwc:rnpnznn-_

T

nger 29/33; mo 50°C-200/230; mo 100°C-790/930 (»

TAILHON NOBEPXHOCTH).
) PP

kaM. CoBCTBEHHAA Macca COBPCMCHHBIX ABTOMO-
Onneii, mpuxoasascs Ha | kBt mowmocTH neu-
T4ATeNs, COCTABISACT IJIA NETKOBBIX 4RTOMOOHIICH
20-22, rpy3oseIX asTomobunell, camocsanos,

HICM 3JEKTPHYECKOM NPOH3BOICTBEHHOM 0GOpy i0-
BAHAA TenoBkReeRus Q,, BT (kxan/u), cocras-
AT

anTobycoB 55-65 kr.

— TennonorNOUIEHHE XOJOJHEIMH TIOBCPXHOC- rAe k- obwmi  kosddunment, yuurneaommi  dakra- |

TAMH TPYS U 060pynoBaHUA onpenensioT no dop-

TYpH (In — toow )

st-B-Hee PASHOCTb-FeMTIePa rpy3ky (k=05 —0.8) n onHOBpeMEHHOCTh paboTRI

O, =kN(Q, = 0,86kN), (8:16)

qeCKOe HCnoJb30BanHe MompoctH (k= 0,7 —09), 3a-

(k =0,5— 1,0) Heckoneknx npubopos WiE obopydopa-
HEA H JOJIO [1PeX0a NeKTPHYECKOR IHEPIAN B TS0~

— 8.3. TennonocTynIeHusi B NOMEIEHAE

BYI0, KOTOPas NOCTYNAer 8 NoMellenne (IPHEAMAIOT QT
0,15 no 0,95 no npoekTyY TEXHOMOCHA); NPA CRET HHKAX

—Hpu pacuere MotiHOCTH OTOTHTCABHOR YET
HOBKH B TemJIOBOH Dananc MOMEIEHHA BBOJNT
(cM. m. B.1) #ABHLIC (H3NYYCHHEM M KOHBEKIHESH)
TennoBLIjeNenns moaell (., yIHTLIBas HHTEHCHR-

B nomemuerun k= 1,0, cReTANLHHKaXx, »clpueullu.x B
nepekphitue nomenjennn, k = 0.40; N —mommocrs ocse-
THTENLHEIX NprOopoR WM chnosoro obopydosands, Bi.

BuiToBbIE TenaoBLiAeNenns Qg .. BT (kxan/q),
B KHNLIX KBAPTHPAX DLIYHCIAOT 10 (Gopmyne

HOCTL BBITOJHCHHOH paboThl H TCOIO3dmMTHLIC
CBOMCTBA OACKIBL. SBHYH TemnooTaa4y B3poc-

Qﬁul =q All' (& }7)

JIBIM HEJIOREKOM (Mqummﬁ] Q.er BT (kxam/4),

e gy =TeNNonoCTymNens —Ba |- M* TUIomA R noNa;
Bu/m? [kkan/(-M7)]; NpHEAMAIOT N0 AAHHWM [Japsl
40 1 4 ‘ O T ik MR TE]

Quer = BuBoal5 + 1036 /0)35 —1,) | e kyxam, o
[Quen = BuBoa(2,16 + 8.87/0)(35 — 1,0,

-
=3
]

TeTUTONUCTYIUIEHAS OT HAIPETHX MATEPHAJIOB |
Qe B HIIENHH, a TakKe OT TOPHYHX Ta3oB,

l‘D.I“‘j
rae P, koshduument ydera HBTescusHocTH paborsl,

BLIYCKACMBLIX B TOMEUICHHE, ONPENENAT 0o
dopmyne (8.13), moacrasnas p Hee pa3nocTh TEM-

PABHLT IUTH JIETKOD oTE, 1,07 mnA paboTh
cpeauedt Taxectn u 1,15 jua Taxenoi paborst; f,, - koad-
HHIHCHT YYETa TEMIOAUMMTHEIY CROMCTE OMEKTE, pas-
nuﬁ 1 ,0 nas nerkoit oncnmu, 0,65 nns oﬁwnmi‘i OEK, B

“C, H CKOpOCTh [IBUMKEHUS aoguyxa B NOMCUIEHUN, u{c

nepaTyphl (1, — 1,).
TennomocTyIICHAS OT COJHEYHOH pAJHAUEH
Q.. , DPH pacHeTe MOMHOCTH OTOMHTCALHBIX YCTa-

TenbHLIX Cy4asx (B palonax ¢ npeobnagaHuem

TeniooT/ a4y HeJ0BEKOM DE3 yueTa U, MOKHO
onpeaenaTs mo Tabn. 2.2 cnpaBovHAKA TPOCKTH-

3HMOH COMHSHHOM TIOTONLI) IS TIOMEIIEHKIL co—
CBCTOBRIMH TPOCMAaMH, ODpaIlCHHBIMH Ha  FOT.

posmuka, 4. [, Benmunaups, [IpUHATO CIMTAT,
9T0 TeILI0BLL e IeHHA KEHIMH COCTABNNIOT 85%, a

OO6LIHO *e& ITH TEMMOMOCTYNAEHHA YMHThIBAHT |
OpH JKCOAYATANHH OTOMHTEALHBRIX YCTAHDROK,

neteli B cpeaieM 75% TENIOBLIACTICHHH MyXKYHH.

YMCHBILIAA TEMI0NOoAaYy B IOMEICHAS j1if JKOHD-
MHH TCIUIOBOH 3HCPruM.

— TennonocTyNIeHHS B MOMCHICHHE OT Harpe-
Toro obopyaopaunn Q. ONPCACTIHIOT MO JAHHEIM
TEXHONIOTHYECKOT0 — DPOEKTA — HIIH — BBIMHCISIOT
TCIIOOTAAHY OT HArperoli noBepxHoCTH Q.. 8CIH

8.4. PacueTnas TenioBas MOINHOCTh
CHCTEMBI OTONIEHHNH

— 3AIaRE TONETE A, M?, B TEMIEpaTypd 1o-
BEPXHOCTH f, ., "C, 060py10BaHAs H KOMMYHWKa-
it

[ —t) A (8.15)

al'll'l! ( nos

Tennosus MOIIMHOCTE MECTHOH CHCTEMEI
oTomjieHHs Q... Bt (xkan/u), cooTeetcTByeT tem-
noBO#R MOIMHOCTH OTONMHTCILHRIX yCTaHOBOK, o=

AYSACMOil 0 BhipakcHE- (8.1) npH pacueTHOR

rg Gy, — 00mmil (nonBed) koshdHUHEHT JYTHCTO-KOH-

——BeKTHBHOrO—TeHl000MeHA Ha HArpeTol HOBEPXHOCTH;, —POBaHHA OTOTICHIA:

TEMINEPATYPe HAPYKHOTO BO3MYXA JUIH TPOEKTHU-




_mmmsym_mmaocmeﬂwux_ycmmo
BO Beex obcnykuBaeMex moMemendax (Q,,):

f — YIeIbHAR TennoBax XApAKTePHCTHEA 31aHu4,

M K TREAR/ (9™ C) ], COOTREICTRYIONTAA PacweT-

HO#l Pa3HOCTH TEMIEPATYDHI JUIS OCHOBIBIX NOMELICHHH

or = KOs (8.18)

1= 1, = 18+ 30=48°C (CM. 2=¢ na1, HACTOAIIETO Chapa-
soanmka.—~M.; Crpoitmspar, 1967, xpoMe Ipaxaanckix

—— e k=nossmiaomti-koxbdHEReRT AT yeTa:

a) MONYTHOH Ten/lolependayn Yepe3 CTeHKH TeILIonpoBO-
JI08; TIPONOKEHHBIX B IR0 TAIIMBAEMBIX TIOMEHIEHAX (He
Gonee 0,030,.);

Iranwity; ¥, —o0seM OTAINIHEACMON YacTw 3J@ENRA 1o
BHelHeMy oOMepy, M® (BBICOTY OTCHMTBLIBAIOT OT MO~
BEPXOOCTH IeMIH).

YaensHas Tennosas XapakTepHCTHEKA TPAXK-

——)-nonosanKTEbHO - TEMIONCPeRATH B HOMEIHSHH; Chs

sauoft ¢ YBENHYEHIEM TUIOMAAR (N0 CPABHCHUIO ¢ pac-

JaHckoro 3paHua ¢, Brj(m*-K), mMoxer OwITh
OPMCHTHPOBOYHO Ha#jcHa no dopmyne (He3 muo-

——yeTHOI ) APHIFMaESMBIX-K YeTaHOBKe OTONHTEAbHbIX-TIPH
Gopos (cm. Koxpduument f; B Ta. 9);

wurtens 1,16 npu pacuere B Kkan/4)

B} ODOAHETEILELIX TEHIONOTEPh, CHAZAHHLIN-CPATM
LIEHHEM OTONUTENLELX npubOPOR y HAPYKHLIX OTpakKie-

_M_MWTR B DL 9

1 -~ I 4 Q
(TF2a4+95

V ]

=116 (8.21)

TMossinaromuil xodhHUIHEHT B BRIPAKEHHH

—{8.18) o myHKTAM «a» U €B» [O/DKEH OHITE HE

Bodtee 1,07.

~CTBCHHO HAPYAOLIX CTCH M 3JaHHA B [JAAHE M2

The d— nona OCTEKNeHAA ¢TeH, 4 ¥ 5 —Iomank cOOTReT-

Jns skuneix 7 o01IecTBEHHBIX 30aHdi (HOBOES

3anac TEMIOBOH MOILUHOCTH [If «HATONA»
noMellieHui npH 1pcpeiBucTOll pabore rnasHOM
4acTH (CM. 1. 7.3) CHCTEMBI OTOIICHHA NPUHMMA-
IOT [0 MCCTHBIM yenousm o1 1,5 mo 3,0 mo

CTPOHTEECTEO) SHAYCHAN TCIDIONOTCPh, OTHECCH:
Hpie ¥ 1 M? oBluci nromany, HaHk B CIPABOYHHKES
«OToMICHHE B BCHTMJIMIHMA MUBIX W TPAKIaH~
ckux 3mamni»/T, B. Pycnawos u  jap.—Kues:

CPABHCHHIO ¢ MOUTHOCTBE) MOCTOHHHO IiCﬁCTBy!O-

el cHCTEMBI

«bynisesnauky, 1983
YienbHas TeNnoBas XapakTePHUCTHKA 3/1aHAS

——— 8.5, Ten1000TCpH 3JaHH8 1O

— 9.1, Buabl OTONHTEALHBIX NPHOOPOB  cpenmue (400-650 mm)

pajMalHOHHLIE ¢ TTa/1KO0 NOBEPXHOCTEIO (paaua-

moboro  wasHadenua Oonee  TOYHO — MOXET
OrITH _onpeneneHs o (GOPMYIE, TPCINOMKEHHON |
T M Crisnmaans -

n.rrnHTycuue (no 200 MM BKJL),

120 MM mm) cpenneﬁ {60J1cc 120 mo 200 mm) u
Gonbmoit TyGuHb (Gonee 200 MM). KOHBEKTOPEI
W apyrue nogodHwiec npuGopw obnamaror Manoit

TOphI CeKIHONHBIE H TaHenbHBIe, TNaJKoTpyGHbie
npubophbi) # KOHBEKTHBHbLIC ¢ peOpucToil Harpena-
TeJbHOil MOBEPXHOCThEO (KOHBEKTOPhI C KOXYXOM

1 6e3 koxkyxa, peOpHCThie TPYORL)

TEeNNOBOH WHEPHHEH, PAAMATODhl H OJHOTHITHAIC
npubopr —Gonbimoi Tennopoi MHepuMEii.
TexHHYECKHE XaPAKTEPHCTHKH BHITYCKACMBIX

OTONHTENLHBIX NPHOOPOB UPWBEAEHDbI B Mpui. X,

Mo BEICOTE OTONHTENLHbIE NPHOOPEI Noapas-

— AeNAIOTHa  BRICOKHEC (BHICOTOH 00nee 650 MM),— H3AHMAX HACTOAIIETO-

npubOpOB, CHATEIX C IPOM3BONICTBA —BO 2-M H 3-M




- g m = e e - -

[lpu BuiGOpe BUa oTOmMTENbHbIX Npubopos

T CNEAYET MPEXNE BCENC YYHUTHIBATE [@BJIEHHE B mﬂrmmpamwﬁmnm‘anamn TpA-—

CHCTEME, KAYCCTBO TEITOHOCHTER (l’lal'lpllMﬂp.

csm.{eu}a{ea'—(—naﬂyefme—emeﬂeim&ﬂe—éeﬂee—
50 mM). B ®uJIbIX 31aHHAX, roCTHHYIAX, obuiexu-

Gopsl MOryT OBITH CMEIIEHEI OT OCH MPOEMOB.

CTAJIbHBIC [TAHEIBHBIE PA/JIMATOPHI MOTYT TNpHMe-
HATKCA TOJILKO B CHCTEMAX BOJISHOIO OTOTLIEHHS C
XMMHUYECKH MOATOTOBNEHHON JIEadpupOBAHHON

umm_m,_a_mm;_mjm_ugmnmgﬁ Cpeanl IoMe- cren. Ous OpPHEHTHPOBKH NMPH DA3MELICHHH TIpA-

menHii (ctanbHeic npuopsl Be3 3AMMTHOrO No-

— KPhITUS HES b3S APUMEHSTE NP HAJIMNUR B BO3y-  TCINJIOBOM NOTOKE W [UtuHe npubopos (mpui. X).

Xe& MOMeIEHRI BEIECTR, arpecCHBHLIX IO OTHOLIIE-

Oronnrensusie Npubops! (NP1 HEBO3IMOKHOC-
TH PasMEIICHHA UX IO OKHAMH WA Y HAPYXKHBIX
CTCH) MOryT OBITh YCTAHOBNCHW Y BHYTPCHHHX

ﬁopon HCTIONL3YHOTCA JAHHEIE © HOMMWHAJILHOM

Beprukansubie oTonuTelbHbIE NPHOODPKH! Clie-

HHIO K MC|4.||J|_V_\J.
Hpummaro'r TAKXE BO BHHMAHHE HAIHAMCHHE

AYeT PaIMeinaTh Ho-BOIMOKHOCTH BIIke X oAy ——

MOMEIHEH T (MHH“.MEUILHOC pacCcTOsHHE OT HH3a

W ApXWTEKTYPHO-TEXHONOTHYECKYIO TLUTAAAPOBKY  NPHGOPA 0 MOBEPXHOCTH Toa 60 M) (puc. 9-1).

3/1aHHA, 0CODEHHOCTH TEMIOBOIO PEXMMA TOME-
ICHH, MECTA M JUIMTENLHOCTE NpebLIBANHA HA
HHX JTROJIEH.

B momemenusx BeIcOTO# Gonee 6 M co caeTo~
BLIMH IPOEMaMH HaBEpXY 9acTh npubopos (ot 1/4
g0 1/3 obwelt womaay) pacnojaratoT B BepXuei

[lpn  TOBHINEHHEIX  CAHHTAPHO-THIHERH-

HeCcKHX, & TAKKE IPOTHBONOXAPHBIX H NPOTHBO-
BIPLIBALIX TpeboBanusx Bmﬁnpam‘r npuﬁopm c

6ETU}IHHB HJIM CTANBHEIC M INMa/KOTPYOHLIC NpH-

30HE (TPH HCMONBLIORAHUH BBICOKMX KOHBEKTODOB
€ KOXKYXOM JOCTATOYHA YCTAHOBKA WX TOJBKO B
pabouelt wim nﬁmrymnsaemoﬁ 30HE IOMEINEHUH).

Huit (0 12 3‘r.m:en) € HAPYKHLIMH BXO/aMH 0TO-

—Gopsr (ipw 0GOCHOBaRN).
Mpu gneTensAom mnpebLiBanue moaci B

MHTEARAEE TPHGOPH PacnonaraloT B HWKHER WX
YACTH PASIOM CO BXOJHBIMH [IBEPAMH, NPUMeHSs

ODEIYHEIX YCIIOBHSX NPHMCHSIOT IIPHDOPHEI KOH-
BEKTHBHO-DA/IMAIIHOHHOI0 4 KOHBEKTUBHOTO BHJA

BEICOKHC KOHBCKTODRI. B MANOITAXHEIX 3TaHHAX
HCTIONB3YKOT OTONMHTCIILHEIC Tl‘pHﬁOpH TOTrO XK€

(ue Bonee aByx BHA0B MpuDOPOB /LIS BCETO 3/JaHUA

THIA, KOTOPBIl NPHHAT [UIS OTONJICHUS OCHOBHBIX
NOMEIUCHAR. DTH NPHOOPHI PA3MCIIAIOT HA mcp-

(paguaTopni CEKNMMOHNELIC, HECKONLKO pebpHCTHIX
Tpy6 apyr Ham Apyrom); B aAMHHMCTPATHBHO-
OBITOBRIX 3AHHAX —KOHBEKTOpPH De3 KOXyxa, B

TPAKIAHCKHX — PAJIHATODH H KOHBEKTODHK C KOXKY-
xoMm. B NOMENICHHAX, OPeIHAZHAMCHHBIX [N

BOM JTaXe NpH BXoje (A TakkKe B NMOMRANLHOH
OT/IenbHBIE IPHBOPLI MOIYT ObiTh NEpPEHECEHB! HA
APOMEKYTOUHYIO JICCTHHYHYHO THIOHIA/IKY MeXAY
TICPBRIM H BTOPEIM 3TajkamHu.

VCTAHOBKA OTONHTEIGHEIX npnGopos Bo

BXOJHBIX TaMOypax ¢ HADYXHLIMM JBEPAMH IHe-

KPAaTKOBPCMCHHOTO TIpcOmBaHuA moze#, npen-
NOMTEHHE OTAASTCA NPHOOPAM € BHICOKHMY TEXHH-

jlonycTimMa; npubopsl MOryT ObITh NOMEINEHE BO
BHYTpEHHHX TambBypax (OpH TPOHHEIX BXO/HHIX

KO-3KOHOMWYECKHMH TIOKAIATECIIAMHA.

BaTh paBHDMepHOc oﬁorpeaaime nomememm

— Haubonce pasHoMm
HANOJILHBIE W NOTOJOMHBIC OTONUTENLHLIE MaHe-
;- BepTuransisie npuGopsl pasMenaioT npexie
BCETO M0j] CBETOBHIMH IPOEMAMH, TIPHYEM JKCIa-

ZIBEPSX © ABYMS Tamﬁypam«r MEKTY HHMH).

Wi neropnponaﬂnc npiBopos, Kpome KOHBEKTO-
“POB-CKOKYXOM (IO~ TEXHOTOT HHECKHM; TIPOTHBO-
TIONAPHLIM, TPOTHBOB3PLIBHEIM HIH ApPXHTEKTYD-

TENBHO 4YTODBl NOJ OKHAMH JJIHHA TNPHOOPOB
coctasisna He menee 50% JumHbBl npoeMoBs (Kak
OpaBwiIo, He Menplle 75% B BONLAMUAX, IETCKHX
AOMIKOABHBIX  YUPERICHHAX, HIKOIAX, J0Max

HEIM TPCDOBAHHAM), TO YMCHEIUCHHE HOMHHANL-
HOTO TEIUTOBOTO MOTOKA YEPBITHIX NpHGOpos j10-
nmycTHMO He Golnee vem Ha 10% (B XHIBIX 3/1aHUAX
npubOpEI HE YEPHIBAIOT).

HpecTapensiX W HHBANKIOR); NOJ BHTPHHAMH U

_mmmmwpwﬁmmux_ﬁwmﬁﬂomm

[pucoennnenue Tpy6 X OTONMHTEIBHLIM IPH-

o
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s —k——y HOMHHANLHE yCROBHRH Tennosoi norox nprGopa, Br

e [ % (kxan/a), npensanadennbiil Anyn Bsibopa THNOpasMepa
Y T —'|> npubopa®; 3magenus (), , nNpHeeieHul B MpHL X; ©,-
. A -:;" 7] m —t komnaexcunti koadpaumuenT NpuBeneEns Q” K pacder-
/ /] HBIM YCIIOBHAM, OnpeaeiseMbiii no dopMymam:
Y 4') ¢ _r 4 % NpH TEIUIOHOCKTENE mape
f 8 y e (A’“)] 7 9.2)
/ . ] Q P = 70 . x

~
o
K
R
.

Bpemenno 1o yrouHeHus xo3hdpUuMent @,, NO.TyIeHHbLH
—Puc. 9.1, CXeMS YCTAROBKS OTORRTEASHGIX NpaGopos ¥y woma wo-—— TTo-(hopsmymne (9.2}, clemyeT NpEANMATS C NONPABOTHEIM ——
Memmenmi xoadbumacEToM 1,03 ANA 9yrYHHBIX CEKIMOHHABIX Pamna-

a- ATOPOB BO BCEX MOMEIeHMAx (kp e X B #-1.06-a7% pebprcrhIx-Tpy6;
n.uGn), fi-pagmatopor B teveGro-npod THYE- S R FEFES
LBl criatelehod e il e ol eaii bl e s bl A S

L€MIOBOM TIOTOK BEPTHKATBLHBIX TPHOODOB 8 — BMx ~ "= s—-yr— - =m==  oormomos = mopees =g o
e : BRIXoAAieH ¥ Hero, °C; G, —pacxoa soam B npubope, |

: i Kr/4 (1 KOHBEXTOPOB—Pacxoj BOALI B oMol TpyGe
H3 HMX TENIIOHOCHTENA BOgpl. Temwmonepenaya Bo3- RORBCKTOPR); b—KoHDGHIHERT YHCTA ATMOCHEPHOTO 1a5-
PacTacT TpH NOAZYC TCHNIOHOTHTENS BOIBY BBEPX-" jepyy g nannoi Mectroctd (tabu, 9.1); ¥~ kosdpumment

HI0I0 9acTh M OTBOAC BObI M3 HWKHCH MACTM  yuera naupasicRus ABMXEHMS TCTUIOHOCHTENS BOAb! B
npnbopa (HanpaBICHUC ABWKEHHA CBCPXY—BHM3) npmGope cHWsy-—pBepX (IITynephl npsGopa pacmomoxe-
H NOHHXKACTCH TPH HANPABACHHH JBHKCHMA CHH-  HHI B BEPTHKAILHOH maockocTH) (cm. Tabm. 9.11):

3y-neepx. [IpH ycTaHOBKE OTOUHTENbHLIX IPHGO- Y=l —a(,, — fy) 9.6)
POB B HECKOJILKO HPYCOB TIO BEICOTE (paHATOPOB,
KOHBEKTOpOB, rrnagkux Tpy6 wnmm peGpHcTeix

3 TeIBHLIX OPHOOPOB NPOBOSHIICH TO IVIOMIAAW IKBHBA-
TeABHOC OBIKEHHE TEIUIOHOCHTCNA CBCPXY —BHHM3  ooipop nosepxaocT (M2 3m). OM. 3-¢ U310, HacToAmEro

.Y 1078y
— (M3 BEPXHETO HpyCa B HUKHHC): cnpapoTaaka (M. Crpolininar, 1975) |

0T Pa OJIOMCHHA MO Odaq¥ OTBROAA










O Y ACH bR AHCCO 1] LITOE L
4187 Hax/(xr-K) [1,0 kran/(xr °C)]; G,, - pacxon Boasl B
— CTOSKE (BCTBH), KI/4, N0 AARELM IHIPABINIECKOrO. pac-

COOXOMINAN CItf

op
CMATPHBAEMOE MOMEILICHHE

YeTd CHCTeMbl OTOILUIEHHA {CM ra
:d_!' QUAHOTD H1a ACTEM 4
RbIMH NPROOPaMH, KOMMDHUKEHT MECTHOTO CONIPOTHBIIE-
HHAKOTOPBIX 3ABMCHT 0T HX_pPasMepa. (RanpHMep, C
KOHBEKTOPAMH), PACXOA BOAKL OUPSASIAIOT ABAKILI: CHA-

npuEMMaTh Af, Ha 17 MeHblle PAcYeTHONW DPazHOCTH

HEMOCPEICTBEHHG IPMCOeNHHE npHbop,
Qo =tuls + 4.1, (9.13)

¢, H ¢, — TEIWIOOTAA4A | M BEPTHRAILHAIX W TOPHIOHTAND-

Tpy6 npuHumMaetca mo tabn 11 22, mexons w3 aMamerpa u
nonoxeHus  TpyD, 4 TAKKEe PAIHOCTH TEMIEPATYpH

TelLIOHOCHTENS TIPH BXO/IE €10 B PACCMATPHBAEMOE LOME-
LICHHE [, W TEMOCPATYPH BO3AYXa B HOMEINCHHH [, s

B @m‘yﬂg (9 8’ :é; _cen.ﬁqapunu TOHW
= R HE HEHM

HCHHE TEeMIICPATYPBEI BOJIBI Ha YYacTKaX nojaro-

H3OMHPOBAaRALIX TPY6-mno Tabn 11.24; /, w [ -nmna
BEPTHKANLHLIX W TOPHIOHTATLERX TpYD B npenenax uo-

—MEro CTOSKa OT MarucTpam o PacciHThIBaeMo~
ro npubopa, °C, seuchsercs 1o opmyne

MEIEHHA, M

Teax

2 s J!]"l :

E“A'rn or = z ?ﬂl BZ'.

1=1 ¥4 b

—rae g, —TelllooTAa4Ya | M BeprHKamLHOH TPYOEL, BT/M

(9.9)

Horoxk—Bhibpattoro—npubopa—He—

JomKeH yMmeHblIaThes Oostee yeM Ha 5% wim Ha
60 Bt (52 ¥xan/4) mo cpasmennio ¢ Q. MOITOMY
upubop BEIOHPAIOT NO UpHI X 110 BEIHUHHE ¢, |,

v
TEAAOROH

[kxan/(« M)], HA I-M Y44CTKE HOJAIOLIETO CTOAKA, NPUHH-
— mator 0o 1abn. 1122 B 3aBHCHMOCTH OT QHAMETPA Y4aCT-

MOJYYCHHON HCXOOA M3 3HAUCHHA Q"p, YMEHBLILIEH-
Horo Ha 3% npu @, < 1200 Br (1032 kxan/4) wnu

Ka MoJaromero CToAaka, P&?HOGTH 'I'Wl'lepﬂ'l'}"phl TeILIOHO-
___ CuTes /[, M OKPYKAIOWIErO BO3IYXA f,, /. .~ [UIMHA I-TO

ma 60 Br (52 xxam/y) npm @, > 1200 Br
(1032 xkan/4).

Y4ACTKA MOJAMOWEro croska, M, G, ,—pacxon BOAw,

KT/49, Ha I-M YYACTKC MOARIOMEro Croska

TIpusemennbie GopMyNE]l DeHCTBHTENBHE IIPH
OTKPHITOH YCTAHOBKE HEOKPAIIEHHBIX NMPHOOPOB Y

Benuuuny ZAf
~ OpHcH )
pacxoaa BOAbW M [uaMerpa TpyD mojarmouero
cTOAKA.
Dopmyny (9.7) NpHMEHHTENLHO K BepTHKANL-

AOMYCKAETCA ONpelciarTh

o =T

HapyAHBIX OTPaXKICHHH IOMEIECHHH.

—OTolHTeAbHOrO—ApHbopa——
BIHAIOT KOHCTPYKUMA OEKOPAaTHRHOTO Orpaxpie-
HUH, COCTAB W OBCT KpacuTend, OKpacka 3aMeTHO
H3MEHSACT TenIooTaayy NpubopoB ¢ INagKko# no-

HbIM OJ'IHOTPYGHHM CTOdKaM B HHJIBIX H DﬁLLlﬁCT—
BCHHBIX 3[aHKAX_3aMenaior Qopmynoit

0.5

BEPXHOCTEIO (Tab.1. 9.6) U NpakTHHECKH HE BIMACT
HA TeIliooT/1a4y 1pUbopos ¢ pebpuctoi noBepx-
HOCTBIO.

MuHuManEHO JAOTTYCTHMOE  YHCIIO ceKumit

YYIYHHOTO- PaAHATOPa Onpeaestor no GopMyne
Cla b
















055 060 0,64 069 0,73 078 082 087 092 096 101 1,05 110 114 1,19 128 1,37
0,53 0,58 0,62 066 071 075 080 084 089 093 097 102 106 1,11 LIS 124 1.33
051 056 0.60 0,64 068 073 077 081 0,85 09 094 098 103 1,07 1,11 1,20 1.28
00 U oo DbS 066 0,70 0,74 0,79 Doas  DEY 08T 05 050 105 1,08 L16 1,24
048 052 056 060 064 068 072 076 080 0,84 088 092 096 100 104 1,12 1,20
42454951 5659 63 667073 77 B0 R4 87 01— 98 (05— 144146148 —

0,56 0,61 0,65 0,70 0,75 0,79 084 089 093 098 1,03 1,07 1,12 L17 1,21 1,31 1,40

0,54 0,59 0,63 068 072 0,77 081 086 09 095 099 104 108 113 117 1,26 L35

0,52 0,57 061 065 0,70 074 079 083 0,87 092 09 1,00 105 109 113 1,22 1,31

0,51 0,55 0,59 0,63 068 072 0,76 080 0,85 089 093 097 1,01 1,06 1,10 1,18 1,27

049 0,53 0,57 D61 065 0,70 0,74 0,78 082 0,86 090 094 098 1,02 1,06 1.15 1,23

% 60 65 70 74 79 84 B8 93 98 102 107 112 116 121 130 13 142 144 146 149
ST 062 06T 07076 08T 086 590 095 100 RO oY NIty 12 1,33 1,43

0,55 060 064 069 074 0,78 083 0,87 092 097 101 1,06 1,10 1,15 1,20 1,29 1,38

0,51 058 042 O0AT 071 076 080 DRS DBRY 094 098 102 107 111 1le 1,25 1,34

052 0% 060 0AS 049 073 078 DR DRA N9 095 099 104 1DR 117 1M 129

057 062 066 071 076 081 085 090 095 1,00 104 109 L14 1,19 123 1,33 1,42

0,55 0,60 064 069 074 0,73 083 087 092 097 1,01 1,06 1,10 1,15 1,20 1,29 1,39

0,54 0,58 0,63 067 072 0,76 0.81 085 089 094 098 103 107 1,12 1,16 1,25 1.34
T2 12T 1300 139 19 158 16T 177 186 195 205 214 223 231 242 160 pei] I3 136 138 141

0,62 067 072 077 082 087 092 098 1,03 1,08 1,13 1,18 1,23 1,28 134 1,44 1,54

060 065 070 0,75 080 085 090 055 L0 LOS L0 115 120 125 130 140~ 1,50

0,58 063 068 073 078 082 087 092 097 102 107 112 116 1,21 1,26 1,36 1,46

0,57 061 066 071 075 080 085 090 094 p99 104 108 113 118 1,23 1,32 141

055 060 064 069 0,73 078 08 087 092 09 10! 1.05 110 115 1,19 1.28 1,38

126 136 146 157 167 178 188 199 209 221 230 241 2581 262 272 293 34 132 134 136 139

0,63 068 0,73 078 (84 089 094 099 104 1,00 1,35 120 1,26 1,31 136 147 1,57

061 066 0,71 076 082 087 092 097 1,02 1,07 102 1,17 1,22 1,27 1,33 1,43 1,53

058 0,65 0,68 072 0,77 0.82 087 092 097 L0l 1.06 1,11 1,16 1.21 125 1,35 1,45
0,56 0,61 066 070 075 080 084 089 094 099 103 108 1,13 117 1,22 1,31 1,41




0,35 0,18 0,19 020 021 022 023 027 0,30 0,53 0,57 0,40 0,34 0,88 0,51 U2 UBY
— 105 108 110112 115 Q. 5 63 67 71 T4 64 n_m_us_m_m_m_lszl_m_m_m_
0,15 0,20 021 0,22 0,23 0,24 0,27 0,31 0,34 0,37 0.4) 045 0,49 0.53 0,57 0.61 067
0,20 0,19 0,20 0,22 0,23 6,24 0,27 030 0,33 0,36 0,40 0,44 0,48 0,52 0.56 0,60 0,66
0,25 0,19 0,20 0,21 0,22 0,23 0,26 0,29 0,32 0,35 0,39 043 0,47 0.51 0.55 0,58 0,64
0,30 0,18 0,20 0,21 0,22 0,23 0,26 0,29 0,32 0,34 0,38 0,42 046 050 0.54 0,57 0,63
0,35 018 0,19 0.20 0,21 0,27 0,25 0,28 0,31 0,34 0,38 0,42 0,45 0,49 0.53 0,56 0,62
103 106 108 110 113 o, 63 67 71 74 79 89 99 109 120 132 146 158 172 186 198 117
615 6 30;24-6;25-0; 34030 042-0; 756-0;54-0,590,63-0;69——
0,20-0,25 0,20 0,21 0,22 0,23 0,25 0,28 0,31 0,34 0,37 041 0,45 0,49 0,53 0,58 0,61 0,67
030 0,35 0,19 0,20 0,21 0,22 0,24 0,27 0,29 0,32 0,35 0,40 0.44 0,47 0,51 0,55 0,59 065
101 104 106 108 i1} o, 67 75 0T9 B4 94 105 115 126 141 155 167 182 196 209 130
0,15 0,20 0,22 0,23 0,24 0,25 0,28 0,32 0,35 038 042 0,47 0,51 0,55 0,60 0,63 0,70
0,20-0,25 0,20 021 0,22 0,24 025 0,28 031 0,34 0,37 042 046 0,50 0,54 0,59 0,62 0,68
0,30-0,35 0,19 0,20 0,21 0,23 0,24 0,27 0,30 0,33 0,36 0,40 0,44 048 0,52 0,56 0,60 0,66
100103105 107 110 Iy, 9 7318 BT 86 96 108 119 129 144 159 172187 202 5 137




0,66 071 077 UX2 05 LY UYE LS U8 LIS L0 136 131 1T 1,42 1,33 1,64
13 242 260 279 297 316 335 353 372 393 409 428 446 465 484 527 558 B 120122 125

073 079 085 092 098 1,04 100 1,16 1,22 128 134 140 147 153 1,59 1,71 1,83

072 078 084 090 09 1,02 1,08 1,04 120 126 1,32 138 144 149 1,55 1,67 1,79

0,70 076 082 087 09 09 1,05 LI 1,17 1,22 1,28 1,34 140 1,46 151 1,63 1,75

069 0,75 083 086 092 0,98 1,03 1,09 LIS 121 126 132 138 143 149 16l 1,72
067 0,73 0,79 0,88 090 096 101 107 LI IR 124 129 135 130 145 157 1,69
237 257 276 296 316 336 356 375 395 415 435 455 474 494 514 553 593 116 118 i20 123
0,74 0.80 086 0,92 098 104 110 117 1,23 129 135 141 147 1,53 159 172 1,84
071077 083 088 094 1,00 106 1,12 118 124 130 136 142 147 1,53 165 177
251 272 293 314 335 356 377 398 419 440 460 481 502 523 544 586 628 4 1e 118 121
076 082 089 085 101 LO8 104 1,20 1,27 1,33 139 146 1,52 158 165 1,77 1,90
075 081 0BT 09 099 1,06 112 118 124 130 137 143 149 1,55 L.62 1L74 1.86
072 078 084 059 085 1,02 1,07 LI3 119 1,25 131 137 143 149 155  1L.67 179

—Wmﬂﬂ—w—w—m—ﬁﬁ—m—ﬂﬁ—lﬁ—m—



Yy me = mmy wrr "!p i1 =3 T o oo g LA 1aé AT "o Ll iy ITE AVD &Ll el
0,15 0.21 0,22 0,23 0,25 0,260,
0.20-0,25 0,20 0,22 0,23 0,24 0,25 0,29 0,32 0,35 0,38 0,43 0,47 0,51 0,55 0,60 0,64 0,70
0,30-0,35 0,20 0,21 0,22 0,23 0,25 0,28 0,31 0,34 0,37 0,41 045 0,49 0,53 0,58 0,61 0,68
9% 101 103 105 108 g, 7 89 81 86 91 119 114 124 136 132 167 IR1 197 213 227 249
0.15 0.21 0,22 0,24 0,25 0,26 0,30 0,33 0,36 0,39 0,44 0,49 0,53 0,57 0,62 0,66 0,72
0.20-0,25 021 0,220,723 0,25 0,26 0,29 0,32 0,36 0,39 0,43 0,48 0,52 0,56 0,61 065 07T |
0,30-0,35 0,20 0,21 0,22 0,24 0,25 0,28 0,31 0,34 0,37 0,42 0,46 0,50 0,54 0,59 0,62 0,69
97 100 102 104 107 EQ, T4 7984 B8 93 105 116128 139 156 172 186 202 219 233 256
0,15 0,21 0,23 0,24 0,25 0,27 0,29 0,33 0,40 0,39 0,45 0,49 0,53 0,58 0,63 0,67 0,73
0,20-0,25 0,21 022 024 025 026 029 033 0,36 0,39 0.44 048 052 0,57 062 0,65 072
0.30-0,35 0,20 0,21 0,23 0,24 0,25 0,28 0,32 0,35 0,42 0,47 0.47 0,51 0,55 0,5¢ 0,63 0,70
% 99 101 103 106 g 77 81 86 91 111 107 119 131 143 159 177 191 207 224 238 262
0,15 0,22 0,23 0,24 0,26 0,27 0,30 0,34 0,37 0,40 0,45 0,50 0.54 0,59 0,63 0,67 0,74
0,20-0.25 0,21 0,23 0,24 0,25 0,27 0,30 0,33 0,36 0,40 0,44 0,49 0,53 0,58 0,62 0,66 0,73
030-035 0,20 0227023024 0,26 0,29 0,32 0,35 0,38 0,43 047 0,51 056 060 064 0,70 |
95 98 W 102 105 g, 78 82 B8 93 98 109 iIZ i34 146 164 180 95 2i3 219 Zdd 269
6,15 fax 0230, -
0,20-0,25 0,22 0,23 0,24 0,26 0,27 0,30 0,34 0,37 0,40 0,45 0,50 0.54 0,58 0,63 0,67 0,74
0,30-0,35 0,21 0,22 0,23 0,25 026 0,29 0,33 0,36 0,39 0,44 048 052 0,57 0,61 0.65 0,72
o« 97 99 1M 104 g, 80 BS 89 95 100 113 124 137 150 167 185 200 217 235 250 274
0,15 0,20 0,22 0,23 0,25 0,26 0,28 0,31 0,35 0,38 0,41 046 0,51 0,55 0,60 0,65 069 0,76
0,25 0,21 0.23 0,24 0,25 0,27 0,30 0,34 0,37 0,40 0,45 0,50 0,54 0,58 0,63 0,67 0,74
0,30-0,35 0,21 0.22 0,24 0,25 0,26 0,30 0,33 0,36 0,40 0,44 0,49 0,53 0,57 0.62 0,66 0,73
93 9% 98 100 103 g, 2 8792 98 96 115 128 141 153 171 189 205 222 241 256 281
0,15-0,20 0,22 0.23 0,25 0,27 0,28 0,32 0,35 0,39 D42 0,47 0,52 0,56 0.6] 0,66 0,70 0,77
0,25 0,22 0,23 0,24 0,26 0,27 0,31 0,34 0,37 0,41 046 0,50 0,54 0,59 0.64 0,68 0,75
0,30-0,35 0,21 0,23 0,24 0,25 0,27 0,30 0,33 0,37 0,40 0,45 0,50 0,54 0,58 0.63 0,67 0,74
922 95 97 99 12 0 84 B8 54 99 105 117 130 144 157 176 193 209 228 245 262 287
0,15-0,20 0,23 0,24 0,26 0,27 0,28 0,32 0,36 0,39 0,42 D48 0,53 0,57 0,62 0,67 0,71 0,78
0,25 0,22 0,23 0,25 0,26 028 0,31 0.36 0,38 0,41 0,46 0,51 0,55 0,60 0,65 0.69 0,76
0.30-035 0,2 023 0024 0,26 0,27 0031 033 0,37 081 036 0,50 0754 059 064 068 0,75 |
o 94 9% 93 101 9, 86 91 % 101 107 120 134 146 160 179 198 214 233 251 267 194

4@4;9%—9%_0@%_034%4%%—%%%9—

0,25 0,22 0,24 0,25 0,27 0,28 0,32 0,35 0,39 0,42 047 0,52 0,56 0,61 066 0,7 077
0.30-0.35 0,22 0,23 0,25 0,26 0,28 0.31 0,35 0.38 0.41 0,46 0,51 0,55 0.6 065 0.69 0.76
% 93 95 97 1 ZQ, 87 93 99 103 109 123 136 150 164 IRZ 202 219 237 257 273 300
0,15-0,20 023 0,25 0,26 0,28 0,29 0,33 0,37 D4 044 0,49 0,54 0,58 0,64 0,69 0,73 08
0,25 0,23 0,24 0,26 0,27 0,28 0,32 0,36 0,39 043 0,48 0,53 0.57 0,62 0,67 0,71 0,78
0,30 0,35 0,22 0,24 0,25 0,27 0,28 0,32 0,35 0,39 0.42 0,47 0,52 0,5 0,61 0,66 0,7 0,77
8992 %4 06 99 g, 89 95— 100106 T12 126134153167 =187 207223243 2633719307
0.15-0,20 0,24 0,25 0,27 0,25 03 0,33 0,37 0,41 044 05 0,55 0,59 0,64 0,7 0,74 0,81
025 0,23 0,25 0,26 0,27 0,29 0,32 0,36 04 0,43 0,48 0,53 0,58 0,63 0,68 0,72 0,79
0,30-0,35 0.23 0,24 0,26 0,27 0,28 0,32 0,36 0,39 043 048 0,53 0,57 0,62 0,67 0,71 0.78
88 91 93 5 9B p 91 9 102 108 114 123 142 157 171 1% 210 228 248 267 2185 M3
0,15-0,20 0,24 0,26 0,27 029 0,3 0.34 0,38 0.41 0,45 0.5 0,56 0,6 0,65 0,71 0,75 0,83
0,25 0,23 0,25 0,26 0,28 0,29 0,33 0,37 0,4 0.44 0,42 0,54 0,59 0,64 0,68 D73 (.81
0,30-1,35 023 D257026 028 029 033 036 0% 043 049 0054 05K 0063 068 0,72 08|




03 sl oy M 2233 30 D KLV 49L 404 402 DR DWW DDL e oin ons e a o ny

875084091097 104 110117 123 130 136 143 149 156162 169 182 495
0,76 083 089 096 1,02 1,08 1,15 121 127 134 140 147 1,33 1,59 166 1,78 1,91
074 080 086 092 098 104 1,11 1,7 123 129 135 141 147 1,54 160 172 1,84
272 294 317 339 362 NS 40B 430 453 476 498 521 544 566 590 635 680 §I1 113 115 118
079 085 0,92 0,99 1,05 1,12 LI8 125 132 1,38 145 151 1,58 164 171 184 197
077 04 0,90 0,97 1,03 1,10 L.I6 1,23 1,29 1,36 142 148 1,55 1.61 1,68 1381 1.94
075 01 087 093 09 1,06 LI2 1,18 125 1,31 1,37 143 150 156 1,62 1,74 187
279302326 349372395 419442465 488 512535558581 605651 698 10 112 114 117
080 087 093 099 106 113 1,20 126 133 140 146 153 L60 166 173 186 2,00
9.?0 I'l‘ﬂQ I’I.D'] I’\,oﬁ 1LO5 'I"II 'I.lﬂ 'I:ld T“I'I I"l‘]' 'I‘M I.§l I'ﬁﬁ‘ I.M I"Tn I.H:I !rué
076 082 088 095 101 107 114 120 1,26 1,33 1,39 145 152 1,58 164 1,77 1,90
286 309 334 357 3B 405 429 452 477 500 524 548 572 505 620 667 TIS 109 11 113 116
031 088 094 101 108 II5 121 1,28 135 141 148 1,55 1,62 1,68 175 1,87 2,02
080 08 093 099 1.06 1,13 L19 1,26 133 139 146 1,52 159 166 1,72 1,86 1,99
K A e ¥ " K n L.a7 1,79 1.92
293 317 342 366 391 4I5 439 464 488 513 537 S62 586 610 635 684 733 108 110 112 15

— 682089 —0:96 102109 —H 12330137 415015 Re— TR 1% 2,05
081 087 09 1,00 108 1,04 121 1,28 1,34 141 148 1,55 161 168 1,75 1,88 2,02
078 0,85 091 098 104 111 LI7 1,24 1,30 1,37 1,43 1,50 1,56 1,63 1,69 1.82 1,95
300 324 350 374 400 424 450 474 500 524 560 S7T4 600 624 650 700 750 107 109 111 14
083 090 059 1,04 1LI1 L17 1,24 131 138 145 152 1,59 1.66 1,73 180 1,93 2,07
080 087 094 100 1,07 L14 121 L27 134 141 148 154 161 168 174 1,85 2,01

079 086 092 099 1,06 1,12 1,19 1,25 1,32 1,39 145 152 1,59 165 1,72 1,85 1.98
307 333 358 384 409 435 460 486 511537 563 S8R G614 640 665 716 767106 108 110 113
084 091 098 105 1,12 1,19 1,26 1,33 140 147 154 161 1,68 1,75 182 1.9 2,10
“[s; 085 098 102 109 1016 122 120 135 143 |_5]| I‘:".r I’(-‘l I‘W\ .77 I_ul "}.{'\.I
080 087 094 100 1,07 114 1,21 127 134 141 147 1,54 1,61 1,67 1,74 187 20
314 335 366 392 419 444 471 497 523 549 576 601 628 654 680 733 785 105 107 109 112

085 092 0,99 107 114 1,21 128 135 142 149 156 1,63 L71 178 185 199 213
0,83 090 097 1,04 110 117 124 131 138 145 152 1,59 1,66 173 1,79 193 207

R 088 095 107 1,09 1,06 122 129 136 143 150 137 163 170 1,77 1,91 104
321 348 374 401 428 455 481 S08 535 562 588 615 642 669 695 749 802 04 106 108 111
— 080,94+ HOE—H R332 3137 M HSH 58 Hee— TR —18T 202 16

!
084 091 098 105 1,12 LI19 1,26 133 14 147 154 161 168 1,75 182 1,96 2.1
083 09 097 1,04 L1 L7 1.24 1,31 1,38 145 1,52 1,59 1.66 1,73 1,79 1.93 2
328 355 383 409 437 464 492 519 547 573 64 628 656 683 710 765 820 103 105 107 110
088 095 102 LI 117 124 131 139 146 153 161 168 175 183 19 204 219
085 092 099 107 1,14 1,21 1,28 1,35 142 149 1,5 1,63 1,71 1,78 1,85 1.99 2,13
084 09 098 106 1,12 1,19 1,26 133 14 147 1,54 161 1,68 1,75 182 1,96 2,1
T35 M3 391 419 46 474 502 530 558 S86 ofd 642 610 698 726 781 837 02104 106 109
089 09 1,04 1,01 LIS 1,26 1,33 141 148 1,55 1,63 1,7 1,78 185 1,92 207 17
0487 094 1,00 108 115 1,23 1,3 1,37 144 1,52 1,59 166 1,73 18 188 -2,02 2,16
085 093 10 1,07 1,14 1,21 128 5,35 142 1,5 1,57 1,64 1,71 1,78 1,85 1.99 2,14

32 38 399 427 456 484 SI3 541 570 S98 627 655 684 712 TN 798 854 101 103 105 108
09 09 105 1,13 1.2 128 135 143 1,5 1.5 1,65 1,73 1B 188 195 2,1 2,25
088 095 103 L1 LI17 125 132 139 147 154 161 168 L76 183 19 2,05 218

OF7T 0,94 00T 0,09 1,06 123 1,3 138 145 [,52 159 167 L74 18T L[58 2,03 217



102 109 115 121 136 151 166 181 202 203 242 262 284 302 333

8BS 92 95 z0,
0,15 0.35 025 0,26 0,28 0,29 0,31 0,35 0,38 (.42 0,46 0,51 0,57 0,61 0,67 0,72 0,77 0,84
84 8 9N g, "% 105 110 117 123 138 153 170 185 207 228 246 267 289 308 338
0,15-0,35 0.25 0,26 0,28 0,3 0,31 0,35 0,39 0.43 0,47 0,52 0,58 0,62 0,68 0,73 0,78 0.86
83 88 % 93 g, 100 107 113 120 127 141 157 172 188 210 233 251 273 295 314 M8
82 85 87 92 0, 102 108 115 121 128 144 159 176 192 214 236 256 278 300 320 351
0,15-0,35 0.26 0,27 0,29 0,31 0,32 0,36 04 044 048 0.54 06 064 0,7 0,76 08! 0,89
a1 9 86 un 0, 105 110 117 123 130 146 163 184 195 219 241 260 284 306 326 358
0,15-0,35 0.26 0,28 0,29 0,31 0,33 0,37 0.4] 045 049 0,55 061 0.66 0,71 0,77 0,82 0,90
80 83 85 87 % 0, 106 113 119 126 132 149 177 182 199 222 245 265 288 312 331 384
0,15 0,35 0,27 0,28 0,300 0,32 0,33 0,37 042 046 0.50 0,56 0,62 0,67 0,72 0,78 0,83 0,92
79 Bl B4 86 BY g, 108 15 121 128 135 151 169 185 202 226 IS0 270 293 317 337 370
0,15 035 4,27 0,29 0,30 4,32 0,34 038 0,42 0,46 0,51 0,57 0,62 0,68 0,73 0,79 D84 (.93
— 78 81 83 8BS 88 2o 109 16123 130137 157 171 188 206 230 253 274 299 322 3 I7T |
B15-033 028 029 031 033 034 039 047 D47 052 058 064 059 075 O8] 086 095
77 80 82 84 87 10, 112 19 126 132 139 157 174 192 209 134 258 179 303 328 M9 384
0,15-0,33 0,28 0,30 0,32 0,33 0,35 0,39 0,44 048 0,53 0,59 0,65 0,70 0,76 0,82 088 097
76 79 81 83 86 g, 114 121 128 135 142 159 177 195 213 237 263 283 308 334 355 390
0,15-0,35 0,29 0,30 032 0,34 0,36 0,40 0,45 0,49 0,53 0,60 0,66 0,77 078 0,84 0,89 D98 |
75 78 80 8 B85 0, 15 122 130 137 144 162 180 198 216 242 266 288 314 338 360 396 .
74 77 79 81 84 g, 17 124 131 139 146 165 182 201 220 245 271 293 319 344 366 402
0,15-0,35 0,30 0,31 0,33 0,35 037 042 0,46 0,51 0,55 0,62 0,68 0,74 0.80 0,87 092 1,02
73 76 78 B0 H3 0, 119 127 134 142 149 167 186 205 223 249 276 298 323 350 372 409
0,15-0,35 0,30 0,32 0,34 0,36 0,38 0,42 047 0,57 0,57 0,63 0,70 0,75 0,82 0.8% 0,94 1.4
72 75 T 7% Bl g, 121 128 136 143 151 170 188 208 227 253 279 302 329 355 378 415
0,15-0,35 0,31 0,33 0,35 0,36 0,38 043 048 0,53 0,58 0,64 0,71 0,77 0,83 0,90 0% 1,06
B S S - T [ 1 o, 723 130 138 145 153 172 192 210 230 257 284 N7 334 360 384 422
0,15-0,35 0.3 0,33 0,35 0,37 0,39 0,44 0,49 (.54 0,59 0,66 0,72 0,78 0,85 0,92 0,98 1,08
7H 73757180 o5 125 132 141 148 156 176 194 214 234 260 ZHB 312 338 366 390 428 |
0,15 0 15 032 0,34 0,36 0,38 0,40 0,45 0,50 0,55 0.60 0,67 0,74 080 0,87 0.9 1,00 1,10
69 7274 76 79 1o, 127 135 142 150 158 178 198 217 237 265 293 316 344 372 395 435
0,15-0,35 033 0,35 0,37 0,39 0,41 D46 0,50 0.5 061 0,68 0,75 0,82 0,89 096 1,02 1,12
68 71 73 7% 78 0, 128 136 144 152 160 180 200 221 241 268 296 321 349 377 401 441
0,15-0,35 0,33 0,35 0,37 0,39 0,42 0,47 0,57 0,57 0,62 0, WW
67 m o2 M7 0, 130 138 146 155 163 182 203 213 244 272 3N 326 353 383
0,15=0,35 0,34 0,36 0,38 0140 0,42 0,48 0,53 - 0,58 - (,64-0; 710,78 0:85 0,92 1,00 I,ﬂ(:- H(:-
66 @ 71 73 76 zQ, 132 141 149 157 165 186 206 227 248 277 306 330 359 388 413 453
0,15-0,35 0,35 037 039 041 043 049 0,54 060 065 0,73 080 0,87 0,94 102 108 1,19
65 68 T T 78 g, 134 142 151 159 167 188 209 230 251 280 309 335 264 393 419 460
0,15-0,35 0,35 0,38 0,40 042 044 0,50 0,55 0,61 0,66 0,74 0,82 0,88 096 1,04 1,11 1,22
6 6 T 14 o, 136 144 152 162 170 191 212 272 255 284 314 339 369 399 424 467
0,15-0,35 0,36 0,38 041 043 045 0,51 0,56 0,62 0,68 0.76 0,84 09 098 1,06 1,13 1,24
[X] 66 68 70 73 Zo, 137 46 155 164 172 193 215 236 255 288 319 344 374 405 430 473
0,15-0,35 0,37 0,39 0,41 0,44 046 0,52 0,58 0,63 0,69 0,77 0,85 0,92 1,00 1,08 1,15 1,27
6265 67 69 T2 pues 139 148 157 165 174 196 217 239 262 292 322 349 379 409 436 470




WpeE wmges  aguns maser sges agmar agen g e sgme Egee bqwae  enior agauer ngue e i -

363 93 423 453 484 514 544 574 604 635 665 695 T25 756 THG 847 %07 98 100 102 105 |
092 1,00 1,07 1,15 1,23 1,30 1,38 146 1,55 1,601 1,69 1,77 1,84 1,92 200 2,15 2,30

370 400 431 462 493 523 555 S84 o6l6 647 678 708 740 770 B0 863 924 97 99 101 104
093 101 1,09 1,17 1,25 1,32 1,4 148 1,57 i,64 1,71 1,79 1,87 195 203 218 2,34
IT7T 408 437 471 S0, 529 565 597 628 659 o691 T2 754 TS Bl6 879 942 9% 9 100 103
L1k 5 I P& . - Y- . O Y P O . s I .1 1 pap2d 23
34 415 447 479 511 543 575 607 640 671 To4 755 767 792 K3 B9S 959 %5 w7 102
097 105 113 1,21 1,28 1,37 145 153 162 169 177 1,85 193 2001 208 2,25 242
I 423 456 488 521 553 S5B6 619 651 684 TI6 749 TRL K14 B47 912 9 9% 9% 101
098 106 115 1,23 1,31 139 147 156 164 1,72 1BO 188 197 205 213 229 2,46
398 430 464 497 530 563 597 629 663 695 79 762 795 K18 K62 928 994 93 95 100
100 1,08 107 1,25 1,33 1,42 1,50 1,58 1,67 1,75 183 192 200 208 217 2,33 2,50

T 44 438 472 506 540 573 60T 641 674 T8 742 776 809 813 877 044 1012 92 94 (2]
LoL L1000 1,18 1,27 1,35 144 1,52 1,60 1,69 1,77 1.B6 194 2,03 201 220 2,36 2,53
431 480 4 D o4 &5 56 ) TS W g §57 ]9 i g 93— 95— 98—
103 102 120 129 138 146 155 Led 172 181 150 1,98 207 205 224 241 2,58

419 453 488 523 S8R 503 628 663 698 733 767 802 837 872 907 977 1047 9 94
1,05 1,14 1,23 1,32 140 149 1,58 1,67 1,76 184 193 2,02 2,11 2,19 228 246 2,63
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FYDHOTO-CCRHHOHNOFG-pasinatopa M-S0, yeranan-

CTPOHTCIILCTBA

‘|—', Yocrenw Ges wium w00 1,15 B
z JaKphIT wKaoM B JIHBACMOTO Y HAPYXKHOH cTeHnl 6e3 HHIIM INojA
BEPXHCH mOCKe WKada s - 5
7 fpopesana ek b, TIONOKOHHHKOM (Hd4 PacCTOAHEHE OT Hero 40 mMm)
IWHPHHA KOTOPOH He .y = - -
4 ) T B T HA MATOM ITAKE MATHITAKHOIO 3HANHUA, B IBYX
210 Il pa Cnepean wiwad 3a- TPYOHONH HACOCHOW CHCTEMC BOASHOIO OTOIJICHAA
-] 74 KPHT NepesaHHOR pe- .
: = meTkof, He Noxomstei ¢ HUXHHM PACTIOJIQKEHUEM MATHCTpanci (npuus-
o MoJa Ha paccTofHue -
A4A A (e Memee 100 3ee) T4 cxema 2 mnpucoeguHcHus mnpubGopa), ccnm
z . =95°C, 1, = 70°C, 1, = 20°C, noHwkeHue Tem-
2 A\ V cTemn Ges MR 09 TCPaTypsl BOAB B MOAJIOIENR Marucrpalin ao
= 7 FAKPLIT IXPAHOM, HE _ _
8 4484 7o Tons crosxa YAr, =2°C, Q, = 1148 Br. Bapomerpu-
] Ha paccrostue (] YecKoe ABJICHUE B e
Vs AABAEHR yrn

|Am3—m'l-3,—3—FHﬂ—(469—MM—pTre‘lT)%
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= 52 ¥r/u.

ITo vabn. 9.13 umcno cekumit B npubope

T CpeaHss TEMIEPATYPA BOAL B PAAHATODE N0
dopmyne (9.8) ¢ yHETOM NOHIKEHHSA TEMNEPATYpPBI

V=10.
Ipumep 9.3, Onpeaenuts sHaucHUA TQ s

BOjIbl B MOJAIOUIMX MArHCTPai M CTOAKC [y, =
=0.5(95—-2—-28+ 70) = 80,1°C. Torama pa3-
HOCTh Temnepatypul Al = 80,1 — 20 = 60,1°C.

¥ TOPHIOHTANLHBIX (2,0 M) TpY6 D, = 15 MM BhIusC-
——AseM pu-f; =95 —2—2.8 %991’—3 A=
o q:opmyne (9.13)

“70°C——Harpy3ku1puboposHa Kaxa0m-aTake: Q. =

npubopoB, NPUCOCAHHEHHBIX TIO POTOYHOH CXeMe

K OJHOTPYOHOMY CTOSKY CHCTEMBl OTOILICHHMS

YeTHLIPEXITANKHOIQ 3aHUA C BEPXHUM PACIOJIONKE-
Mar W NpH 1

TENJIOHOCHTEIN At =95 - T70°C. Tennosme

=1200; Q,, = 1100; Q,, = 1000; Q, = 1300 Br.

Q,, = 590,15+ 77°0,35 + 37-0,15 + 501,65 =
= 124 Br.

TTajenne TeMIepaTypsl BOIE B NOJAOLiel Malac-
Tpamu Jio croska XAr, = 2°C. Pacxon Bonmt B

Ilo dopmyae (9.12) Q,, = 1148 —0,9-124 =

1036 - Br

croske G, = 200 kr/u,
Tak xak 8 cuereme f, < 150 C, no dopmyne

Tao-or.

IMonesysce Tabn. 9.1 1 9.2, no [bopmy.rle (9. 8)

cHTa ¢,
60_] 1,15 52 0,08
@, = (—) (— 1,0-1,0- 1,092 = 0,78;
707 \360/

(9. 18) HAXOTHM oﬁmym ans npHbOpOB CTOAKA

x 4187 [150 — (95— 2}] 36{10 13259 H, N0k~
gysick Qopmyioi(9:17); onpenennm snavenue L0,
Hepe KakapiM npubopoM cToska, CUMTas, 4To

TOraa Tpebyemulit HOMHHAIILHBIA TEMIOBOM NOTOK

KOOQPHNAERT 3aTERARAT o =

npubop Ha 4 sTaxe

no dopmyne (9.11) cocrasur

£Q, = 1072(13259 + 0 + 115 + 0,5-1200) =

1O 60105 =139 7
H6- 09y s
n — — 177 Rr - i
L2B2 10D PL.-Gl.) 1V SHAMCHAAM &y, UUALIRIGHHBIM B
e |40 0997 I ; I

l'lpnucp 9.2. Ho YCTIOBUAM NPHMEPA 9 l no
BBIYHC/ICHHOMY —3HaueHui0 = 80,1°Conpeje-
JIMTh YMCIIO CEKUMIl PajMaTopa, MCNOJIL3YS AaH-

IMoanL OTOMHTEIIbHBIX rrpHﬁopo& B Ka44eCTBE

TEMIOBLIC HATPY3KH Q.q,. NOJCYHUTAHHKIE Mo (op-
Myne (9.12), ymenbuicHel Ha 5% unn 60 Bt n

cocrasagror: Q. = 1000 Br  npu ¢ = 18°C;

AR A 9.8:

Ilo tabn. 9.9 ana paguaropa M-90, nogxmo-
UEHHOrO No cxeMe 2, npu G, = 52 Kr/4 HaxoauMm
=117

Qup, =950 Br npu 1, = 18°C; @, = 800 Br npu
t,=18°C; @,, = 1160 Br npu 7, = 20°C,
Mo Tabn. 9.9 npu pacxoge Boaw G, =

1036-0,95

o tabn. 9.8 npu Q, /o = - = 833,

= 200 krju, Nojaue ee CBEPXY—BHH3 M NPHCOETH-
Heuun 1Tpubopa mno cxeme 4  KoadpuumeHT

" 61

® 6l

L 8

b




Ay,

CTCA Ka4YCCTBCHHOC H KONMMCCTBCHHOC PErylIHpO-

T npubop #a 1 omadice (K09 0 pHc. 9.2, 6)
Ay =2,84/0,61 = 4,65 M?

BaHUE: KAUCCTBEHHOE — [ICHTpaNbHOE (Ha TEIUIOBOH
CTAHIMH), TPYNHOBOE (B HEHTPAILHOM TENJI0BOM

Ipumep 9.5. YTounuTe mnom@aaes Harpesa-
TENbHOM MOBEPXHOCTH KOHBEKTOPOB, NOJYYEHHYIO
B npEMepe 9.4, CHUTARA, MTO B Pe3ybTATC FHApaB-
JIMHECKOrO pacyeTa OKOHYATENbHBIH pacXo/1 BOALI

NYHKTE) H MECTHOE (B TCNJIOBOM MYyHKTE 3A4HMS);
KOJHHECTBeHHOR (KPOME —YKa3aHHbIN —MEST)HHAR——
BHIY4JBHOE ¥ KAX/A0I'0 OTONMHTENbHOIO Npubopa.
TIpy MecTHOM PETYITHPOBAHHH TTOBBITIEHHIO
TeMIOBOH YCTOHYMBOCTH CHCTEMBI cOCOBCTBYCT

——p-crosike 1 TpnbopecoctabieT Gy = HB0-krfw:

IMo yrouyHeHHo# mnomamu nmonodpaTh THOOpa3-

COKPAIICHHE KOJHYSCTBA LHPKYTHPYIOIIEH BOALI
o MEpe NOHHMKEHHA TeMnepaTypel BOALI, noja-

MEp TIPHGOPOB. BaeMoii B cHcTeMy. Tennopas yCTOHYMBOCTL CHC-
To 1a6a. 9.9 ¢ = 0,61 (ocTaeTes Be3 MIMEHE- 1oy pongHOrO OTOMMCHHS 3A4HHA OGECHCUHBA-
HHS). ) €TCH DU NIPOBE/ICHAN ABTOMATHYECKOTO nodacas-
Ho dopmyne (9.19) npu @, 107" = 132,6 HOrQ Ka4eCTBeHHO-XOIMYCCTBEHHOrO PECYIMpOBa-
( 180 \ HHA: KAYECTBEHHOI0 IO M3MEHEHWIO Temnepary-
AQy =132 6\56 1 b, ==13 PhlHAPYKHOFO BOIAYXE ¥ CKOPOCTH BETPa; Ka-——
YECTBEHHOI® H KOJHMYECTBEHHOTO -~ M0  OTKJIOHC-
— Mo nonyvenroit penmunne AQ, MCIPABIREM  HHIG TEMNEPATYPH B BOJAYXE B XAPAKTEPHEIX |
snaucEns IQ, (cM. npumep 9.3) M, ONpedeNMB  poMemICHUAX.

pacucTHyio mnom@nh A, N0 npHi. X, HAXOXUM
THNOpasMep npudopa;

B cHcTeMax mapoBOro OTONJICHHMS MpHMEHs-
€ICH KOJIHYECTBCHHOE PEryTMpOBAHME,

npubiop na 4 amaice

1307 13
r g )

MHuBRAYyaNbHOE KOJHHECTBEHHOE PEry.IMpo-
BAHHE MOMKET OBITL PYYHBIM M ABTOMATHYECKMM.

EQP =1277

Mo Tabn, 9.8 rpeﬁyemaﬂ naomaas A4, =

ABTOMATHYCCKOE PETYIHPOBAHHEC NpPEAyCMATpH-

BAETCH B COOTBETCTBHM C T

~l72f061_232M

By pauﬂu endHule, A A = 2 82 M2
BekTOop «YHusepcas» KH20-1,049K;

npubop na 3 3madice

CHulT {(OTOI'LEICHHE BEHTHIIAIMA H KOHOHIIHOHH-

MPH [NAPOBOM OTOMJICHHH NPHMCHAIOT BEHTHIIH C
JONOTHHKOM 0€3 TIPOKIAKA; IpA BOJAAHOM OTON-
JICHHH — PEry IHPYIOMME Kpadbl. BeHTHIM 1 KpaHb!
KPIT v KPT ¢ nOHMKeHHBEIM THIPABIHYECKHM
CONPOTHBRIEHHCM HCHOONE3VIOT B OXHOTPYOHBIX

£, = 153 — 13 = 140;
A, = 1,86/0,61 = 3,05 M.
VeranabmBaeM korsekTop KH20-1,18K;
npubop na 2 amaxce

CHCTEMaX, KpaHbl C NOBLICHHBLIM TI'MAPABIH-
MCCKHM CONPOTHBICHUEM (ABOHHOIO perynspoBi-
nus KPJT, npoxoaunsie KPIL ¢ apoccenupyiontum

VOTHOH

$Q, = 164 — 13 = 151;

yotpe: ¥
KOHBcKTopu Tima KH («KouchopT -20m, «yrm-

4, =173%061=284M%  pepcaan) MMEIOT pEryYIMpYIOIIME BOBAYIIHBC KA.
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—HOB; B ABYXTpyOuEX © kparamm KPA.—— Temonepeavyn coeMANIOT “HA CIETKES B TPEAE:

Ilpr mpepsirucToM oTOmIEHHH obecneyuna-

Jax OJHOIO MOMCLICHHA, 33 HCKITIOYEHHEM BCNO-

€TCA ODIICE OTKIIOYEHHE OTOIWTENBHBIX MPHDO-
pPOB TOMCIMEHHH C NepeMEeHHLIM TEeIUIOBEIM e-

H T.IIL, & TAKKE KYXOHL ¥HJILIX 3/1aHWIH), e

KHMOM.
JLs aBTOMATHYECKOIQ PCTYJIHPOBAHHA CIY-
WAT PEryliaTOphl NPAMOTO W KOCBCHHOTO JCHCT-

R 4 HIDAas ST Q11O H HH O H

OLITL MOHMKEHHEIM B O/HOTPYOHBIX H TOBGILIEH-

onmyckacTes NpuOOpEI MPHCOE/IMHATE HA CIenkKe K
npubopaM coceaHEX NomelueHui, JduamMerp. coe-
JMHHUTENILHEIX TPYD CLENKH NMPHHAMAIOT MO JjHa-

momkna npepemate 1,5 M. Yucno npubopos,

——HBIM-B-ABYXTPYOHBIX CHETEMAX:

COS/IMHACMEBIX HA  CLCMKES, TIPH  OQHOCTOPOHHEH |
no/BO/ ke K npubopam oT oAHOTPYOHLIX W ABYX-

p OHKOB [TOMKHO OBITH HE OONCE [BYX. |
PasnocToponnss mogBo/Ka Tpy6 K paaMato-

PYVOHLIX

PacCTOSHHA OT CTPOMTEIBHLIX KOHCTPYKLHHA
3JaHAH 0 OTONMUTEILHBIX NPHOOPOB M Mexay

paM OT JBYXTPYOHBIX CTOAKOB pEKOMEHYETCs

npubopaMu cieyeT NPUHHMATE B COOTBCTCTEHH ©
HOPMATHBHRIMM YKasanuamu (cM Takxe puc. 9.1).

Gonee aByx npubOPOB, COCAUHCHHEIX HA CHETKE.

PaiMepr! OTBEPCTHH NPH OTKPHITOMH OpoKag-

ITpubopsl ¢ TelIOHOCHTEIEM NPH TemIepa-
type Boitre 105°C Heobxomumo  pazMelaTh Ha
paccTosHHH He MeHee 100 MM OT cropaeMsix oie-

Ke W Dopo3a NpH CKPEITOH NPOKIA/JKE B CTPOM-
TeAbHBIX KOHCTPYKUHAX HPHHHMAIOTCH B 3aBHCM-
MOCTH OT BHJIA TIPOKIIA;ILIBAEMOTO TEILIONPOBO/IA

a-1

o =4
——MeHToR 3aaHnit pupasmemennu npubopos-cne-

HYET YUHTBIBATE BO3MOXKHOCTE NPOKJIAJIKH ITOABO-

£ = A%
(Tabm 914

OOK K IIAM MO NpAMOH JIHHHAN.
B moMemenuax karveropuit 4, 5 u B He

JOTYCKAETCA pasMENATh OTONHTEILHEIE TIPHOOPLI TABJIHIIA 9.14
FAABA 10, BOJANOE OTOMJAEHUE
10.1. O0mue cne/enus OTKPBITRIH PaCIAPHTERHEN 04K, NPHCOEIAHEH-

BdﬂHHOB OTOILIEHHE NPHMEHHETCH 1IPH MecT-
HOM M UEHTPAJIH3OBAHHOM TertocHabxkennH. Crec-

Helll k oOwei obpaTHOH MarucTpamd nepeji Iup-
KYJALIHOHHLIM HAcOCOM.
[TpHHUMITHATILHBIE CXEMBI CHCTEM BOJIAHOTO

TCMA OTOMJICHHA COCTOMT W3 TEMITOBOIO NYHKTa,
‘Maruerpanet, OTeIbHBIX CTOAKOB W BETBEH C
NPHOOPHEIMA Y3JTAMH.

— llpHHUHANATLHA L CXEMA CHOTEMEL

BOJAHOI O OTOMJICHHA TIPH MCCTHOM TennocHabxe-

OTOIUIEHMA TIPH  [EHTPATH3IOBAHHOM BOJIAHOM
rennocHabxeHnu M3obpakensl na puc. 10.1, 6-9.
HacocHyro cueTeMy, rupaBiiidecki HE3aBHCHMO

{em. puc. 10.1, 6), npuMeHsIOT IIA CO3NAHUA

—HHH—Aana—wa —puc 1o Haoxeme nokazaH — MECTHOTO  TeNOTHADABIHYSCKOTO  PeRHMA TIPH |



LHUITEMY, HPACUCUMHCHHYHR K HadpYAMHBIM

——TennonpoBoiam —bes—cMetenus—Boab—(eM:

pac. 10.1, ¢), npuMensior TOrAa, Korja B Heii

— JIONYCKACTCH 1, = ; De3 MECTHOTO Ka4eCTBCHHOTO
peryimpoBaHMs.

B HacOCHBIX CHCTEMaX BOAAHOrO OTOMJICHHA

ymanannnnam'r CHCINAJNIBHBIE MAJIOIIYMHBIE ITHD-

Kyauuonusie Hacocst (puc. 10.2, a) n uentpobex-
_HHIE HACOCH! OOLICNHPOMBILLIEHHOTO HA3HAYECHHS
(puc. 10.2, 6). Mpeanourenue oTHAETCE MalomyM-

al g
Ay & / y aAp _
£ 2 Tl
M 4 d Afy T B~
T A2 ﬁ’f\{
T > T 2
phe= g - —1
G Gy ¢ G [4

Pac. 10.3. XapakrepucTuks muPKYINOHOHELY AACOCOR

— HBIM-UHPKWISIHOHHBIM HACOCAM, 32 KPERIsSeMbIM
Aa Tpybax Ge3 dynnamenta. Takoii Hacoc BLIGu-

a Gecdyi Horo: & O newnoro; f, 2 3- xapak-
TEPHCTHEH  COOTBETCTBEHHO Kl'lﬁ. NABIEHHA, MOWHOCTH; § o
J-XapaKiePHCTHEA CHCICMbLL OCOTLICHAN [0 W HOCUE PEryIHpO-

——paioT no-3anofickoit xapakreprueTuke (pue103;a)

BAHHA




Jy
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X% |

____ Pac. 10.5. Npanmnra enas cXeMs MECTHOID TEILIDBOND UYHKTa OPR Be3aRNCEMOM OPRCORJHBEH)
HEPYRHLIM TELIONPOBOIaM
3 manomerpl; 4 - peryisTop JABICHAR; 5 - OTRETBICHAN K CHCTEMAM BEHTRIALHW M COPHYErO - BOAO-
7

I 3azpwRKa; 2 IPAICHUK;

T nﬁm:-nn.m KAanaM; 3= UHPRY

CHCTEMB! BacOCHOI0 BOOEROTO OTOLICHMS K

Hi-Racos; 29—y reaLHbil _Gak; J0—noanw ii_Hacoc;

I1-xnanan ¢ :th:'n'pmrpum;[ou. 12- pery:mpyloumﬁ knanam; 13-

B npefeiax sbicokux 3Hauendi KIITJ B 3aBucH-
MOCTH OT 00ILEero pacxojia BOOEI B CACTCME OTON-

lepul]ME'Y Py 14 - Tennomep

JieT OpH coAepXaHun Kucaopona O,, Mr/m,
XONOJHOH BOIE.

nenns G, npuveM AaBlieHde Hacoca Ap,, pasBu-

BAEMOE B_paﬁoqea TOuKe A, IPHHAMAIOT 34 UCXO-

CmeciTe/IbHEI HACOC B 33BUCHMOH CHCTeMeE

oromaends (cM. pume. 10.1, 2) mMoxHO ycTaHas-

HOC IPH THAPABJIMUECKOM DPacyere CHCTEMBI.

HOTO Ha3zuaucHus BLIOApaloT (¢ DpoBepKoit AoNMyc-

NeHus BO ncacunalomem natpybke) Takke mo

CHMOCTH OT pacxoja BoAwl G, 1 l'IOTepL JNaBJIeHUA
B cucteme Ap.. [lpH 5TOM M3NMILCK TABIICHASA
Hacoca B paboucif Touke A (Ha DHCYHKC NMOKA3aH

JHBAThL HA TEPEMBINKE MOKIY nojawouled u 0b-

_ BHICOKOHAMOPHEI HACOC OBMEOPOMBINICH-  paTHOH MarMcrpansmd (puc. 10.4, g) AIH BKIFO-

yaTeh B obpaTayio (puc. 10.4, 6) mbo nonaromyro

A B Ihi:

(pl P3) ; Apc] UPCAOUPEALTCHO  PA3HOCTHIO
JABICHHA B mpyxnux nofaolieM (p,) # obpat-
HOM (p;) TEIIOPOBOAAX.

opauHaTolt AF) moyken GbiTh yeTpanen (maupu-
Mep, ImyTeM TIpHMEHEHHS DPeryJsropd [ABICHHs)
BO n3bexanue MOIyYeHHs HepacueTHbx G, M Apg.

—pu BRGOpPe HACOCA YUHTLIBAIOT TAKKC OTHOCH-  JseT UHPKYAAIMOHHOS JaBJle

TENMBLHOC WIMCHCHHC NOTEPhL JABRIIEHWA B CHCTEME

ﬂannwnc, co3naBaeMoe CMECHTCIEHRIM HAa-
cocoM Ha oOpaTHoli WiIn nmoaaromeil MarucTpamH
[ycranapmusatoT, Koraa (p, — p,) < Ap,], onpene-

JICHHS HC3aBHCHMO OT pA3HOCTH OABJICHHA B Ha-

K& [YCTARABIABAIOT, KOTOE

—rio—opmyite—0,6-+2238 (0,16-+-0,050;)4epe3s—z— pyKHBIX TETLTOTPOBOZAX:



MOM TIPHCOSIHHEHHH CHCTEMBl HACOCHOTO BOIA-

B) RO PAcnOAONCEHU0 Mazucmpateii—c¢ BepX-

HOTO OTOILIEHHS K HAPYKHBIM TeILIONpPOBOAaM ¢
HeobXoIMMOR  3amOpHO#, KOHTPOALHO-HIMEPH-

TETRHOH W perynnpylomcﬁ apMa'rypoﬁ Tenmo-

Hee asyx. Ha mojarowiem TenionpoBoae BRICOKO-
TeMIEpaTypHO# BOObI NOMEILAIOT PEryIsTOp AaB-
neHMst «mochie cebs», Ha oOparHOM Temsonpo-

HEel pa3BO/IKOH NpH NpoKnajKe noxaromei Marue-
_TpaiH BHIIE OTONMTENBHEX NPHOOPOB; ¢ HUKHEH
paanonxoﬁ NpH PAacTioNIONKCHHM M NMOMAIoWEH H
MArucTpaci uuke npubopos; c «opo-
KHHYTOH» IHPKYIANMEH BOIBI IPH NpoKaaake ob-
PATHOM# MarucTpalin ssiie npubopos;

T) no Hanpasaenure JaUNCEHUA 600bt 6 ROOAK-

— BOJIC— PETYJHTOD PACX0/d, BIHTIONIAN HA TEMITE-

parypy BOIBL, OOCTYNAKOMIed B CHCTeMY OTOIIe-

Wel U obpamion  Mazicpainx —¢  TYNHKOBEIM
(BCTPEYHBIM) M TIONYTHBIM (B OfIHOM HalpasJe-

HHA,
Ha puc. 10.6, a nzobpakena TPHHUMIHATL-

HUM) ABHKEHHEM BOB B MarucTpaux.
Ha puc. 10.7, a npusegeHa cxemMa BEPTHKAJb-

Has cxema YCTaHOBKH BO,IIOCTP}’]?HOI‘O 3ICBATOPA C
KOHTPOALHO-HIMEPHTCIBHBIMH W NPYTHMH l'IQI"[ﬁO-

HO# 0ZHOTPYOHOI CHCTEMBI HACOCHOTO BOISHOrO
OTOIUICHAA ¢ BepxHell pa3soakoil, ¢ JBYCTOpOH-

paMH, XapakTepHBIMH I8 MECTHOTO TEILIOBOTO

__JI}{HKIa.EpH3aBHCHMOM..JLpH_£0WHE}LHJl..Cthl__i)..upmnu}mmmnpuﬁopoax.cr{;axaM_..C’:mxu

OTOMUIEHHA K HAPYXHBIM TEMIONPOBOAAM CO CMe-

po/bl. TIpyMensioT Takke aBTOMATHIHPOBAHHBIH
JERATOP € PEryNHPYEMBIM COIUIOM (HATIpHMED,
tana IPCA).

HuM (cToskry [, 2, 4) u oftHOcTOpOoHHEM (cTosKH J,
MOKa3aHsl YCIOBHO TPeX Pa3ljIMiHbIX THIIOB: Hepe-
WHMH Y4acTKAMH OCEBBIMH (CTOAK Z) H CMELICH-

HEIMH (CTOAK J) ¢ MPOXOAHBIMHA PETyIHPYIOMIAMHA
kpanamu (KPTI, nocrasnexusie co CTOPOHBI BXOAA

Ha puc. 10.6, 6 naHa cxeMa MECTHOTO TenJjo-
BOIO NYHKTa CHCTEMBI OTOILIEHHSA, TPHCOETHHEH-

TEILIOHOCHTENA B NIPUOOPHI); IPOTOUHO-PELYAHpY-
eMoro ¢ O6XOAHEIMH yuacTkaMu (cTosikd 4, 5) ¢

HOH K HADYXHBIM TEIUIONPOBOAAaM, 6e3 cMemeHus
___ BOIHL

TPEXXOMOBBIMH  DEryJMPYIOLIHMH  KPaHAMH
(KPT)

10.2. Knaccudpuxaumn cHecreM oot

—CneTemMbl BOARHOTO-OTOIICHH A PASAHYaT0T:— CTOAKAMH YCITOBHO TPEX THIOB (MO aHajlOTHH ¢

a) no cxeme coedunenus mpyb ¢ omonumens-
HelMu  ApubopaMu—OAHOTPYOHRE C TIOCIEA0Ba-
TENLHBIM coelHHeHneM IpHBOopoB, ABYXTPYGHLIE ¢

Ha pme. 10.7, 6 naEa cxemMa BepTHRaJILHOH

OTOILIEHNS ¢ HHXHed passonkoi M [M-00pasueiMu

puc. 10.7, a). weperyHpyeMoro npoTounoro (cro-
AK [), peryIupyeMoro co CMelIeHHBIMHU 3aMbIKaJO-
UMM yuacTkam M kpaHamu KPII (crosku 2, 3),

napajiefibHLM coefuHcHueM npubopos un Gudu-
JISpHEIE C TOCTeAOBATENBHBM COC/HHCHHEM CHa-
yana BCEX NECPBLIX NOJOBUH HPUGOPOB, 3aTeM JUIS

HPOTOYHO-PETYINPYEMOro ¢ o6X0IBIMH yUacTKa-
mu 1 kpanami KPT (crosikn 4, 5). Ilpn nenapHerx
OTONMHTCLHBIX HpHﬁOpdx BOCXOMAALILYHY HYaCTh

_ TeyeHus BOOBL B OGPATHOM HANPABICHHH BCEX  CTOSKOB JelAlOT «XOIOCTOM» (croskm 3, 5).

Ha pumc. 10.7, ¢ nokasaHa cxeMa BEPTHKANb-

BTOPBIX MX TOJIOBHH;

BY_noHo
b)-no




C ONPOKHHYTOMH WHPKYAAIMEH BOJEI H IPOTOYHLIM

TIPOTOYHBIMHA (cToakHi /, 3) WiIH cO CMEIEHHBIMH
obxoaHeMH (cToSKH 2, 5) W 3aMBIKArOIUAMH (CTO-
K 4) yuactkamu. [Iporounsii crosak / miobpakes

crpykunu, TlpoTtoynas sersb I u3oOpaxena mis

MPHYEM PAHATOPHl HA [IEPBOM dTaxe obbeHHe-
Hbl BO3AYLIHOH TPYOOH, Ha BTOPOM 3TaXe cHab-
KCHBI BO3OYIUHLIMHA KpaHaMu. budmundpnas sersb

¢ kousexTopamn tHiia «Kombopr-20», nMeomm-

MH J1BE TOPH30HTAILHO PACHONOKEHHBIC TDEIOLIHE.

TPYOBRI H perynMpyromuii BO3AYIINGIA KIanaH.

1l nokazana mis TpyGUATHIX OTOIMTC/ILHBIX IPH-
GopoB  (KOHBEKTOPOB, TNajKHx M peOpHCTBIX
Tpy6). Beten I1] paHa Ans peryanupyeMbixX npu-

Y9aCTKAMH TIOCTOSHHOM JUIRHBI C JIPOCCE/HPYIO-

wm—mﬂmﬂﬁmwmm—wwrkmﬂm—w—‘







Prec. 10,10, Tpab 3 ¥ ol 1syx CHCTE-

TOPOUB 1O CACMAM CBCPAY — BHH3 (UM. PDHU. 1V, 1, d)

P

momnmel;epxni“:unjmﬁ(a),cmhﬁmmi(ﬂ

{em:—pue—10:10,-6)
H-CHH3Y—BHH3{EM: 1010, 6).

MOJIHEHA BETBL C OBXOMHBIMH YUaCTRAMH W KpaHa-
M KPT, XoTA B 3TOM Ciydae 3aTpyAHEH LeHTpa-
JIA30BAHHLIH CIYCK BOJEL

10.3. HocnaenoBaTeasHOCTE
NPOCKTHPOBAHHE CHCTEMBI

Hcxonuele OamHble IS NPOCKTHPOBAHHA!

Ha puc. 10.9 w3zobpaxcna cxema BEPTHKAD-
HO#i_JIBYXTDYOHOR CHCTEMEI HACOCHOTO BOJRHOTO
OTONNEHUA C BEpXHe# (B IeBOH JacTH PHCYHKA) H

JICHHE BO3/IyXa H3 CHCTEMEI MOXET ORITE HEHTpa-

HA3HAYECHHE H TEXHOJOrHA, NJIAHHPOBKA W CTPOH-
TENbHBIE KOHCTPYKIHM 3/1aHWA; KIHMATHYECKHC

YCIIOBMA W TOIOXKEHWE 3/ldHHA H4d MECTHOCTH;
—TEMIEPATYPA NOME-
LIEHUH,

——IH3OBAHHLIM-(HEPe3-BOIAYIHYIO JIHHAIO) H-MECT-—PACHeT —TEIIOBOT0—PeAAMa: — TSN Te:
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LIPA MPOCKTHPOBAHUH BOAAHOTO OTOIICHHA

BBEX-HArpy3oK T14-O0TOTHICHHA
(cm. pasgen I W rm. 8).

NPEANOYTEHHE OTIAETCH HACOCHBIM OJJHOTPYOHEIM
CHCTEMaM M3 YHUDHIIMPOBAHHBIX y31I0B M aeTaleil

~ Boibop cHcTeMBl. BEGOp napaMeTpoB TEmIo-
HOCHTEJNS H THAPABJHYCCKOTrO JdABJICHHS B CHCTC-

€ ABTOMATHYECKHM MO(ACAAHBIM peryiupoBaHu-
eM. CpaBHTANMONHLIE CHCTEMBI TPWMEHAIOT TpH

Me, BHIA OTOMHTC/IbHBLIX NPHOOPOB H CXEMBI CHC-
TEMbI (C TEXHHKO-3KOHOMHHYECKHM 0BGOCHOBAHMEM
B HCODXOMHMBIX Cliysasx).

L HC] MCTIICHHE

M

H HiA

OTONHTEIbHBIX npnﬁopon, CTOAKOB, Marncrpaneﬁ

——H-APYFHX-371eMCHTOB-CUCTeMbl.- [lesleHUe CHOTEMbL iy

Ha Y4CTH NOCTOAHHOrD H OePHOIUYECKOro He#cT-

OTCYTCTBHH IIEHTPANH3IOBAHHOIO TenaocHabxe-
IHd, TCXHHKO-IKOHOMHYECKOM 00OCHOBANMH - HX
NMPeIMYILICCTBA O CPaBHCHHIO ¢ HAaCOCHBIMH HJIH

OrHIeCKoi HEOBXOANMOCTH HONHOTO ——
MCK/THOMEHHS UTyMa M BHOpaiMid KOHCTPYKUHMA B

Haubonee sxoHOMHuHBIE OnHOTPYDOHLIC CHC-

—Bu#, /U Mo3oHHOTO W Hodhacaatoro perymposa

nHa. HasHageHHe YKIOHaA TPyD; cXeMbl NBHKECHHI,

TEMBI RDOTOYHOID THIIA DPOCKTHPYROT TOrqa, Kor-
Aad HHAUBHAYAILHOE PETYIHPOBAHHE TEMIOOTHAYH

cOOpa W yAaJIcHHA BO3/1yxa; KOMIICHCALMN Y UIHHC-
HHA U M30JALHK TPYD; MECT ClyCKa W HANOJHEHHS

OTONHTENbHEIX NPHOGCpOB He OGA3ATENBLHO HIH

BOJOH CTOSKOB H CHCTEMEBI. Butbop Buaa samop-
HO-pEryNHpyIOliei apMaTyphl, e¢ pasMenieHue.

npenycMaTpHBAETCA ycTaloBka nprOopoB ¢ Bo3- |
JAYUIHBIMHA PETYIHPYHOUIHMH KiaaldHaMH (Hanpn-

Mep,korBekTOpoB-THOa KH-20)
MEP. KO a-KH-20).

KoHeTpyHpoBaHHe 3aKaHUHBAIOT BLIMEPYHBA-
HHCM CXeMbl CHCTEMBI C HAHCCEHHEM TEMIOBLIX
HAFPY3OK OTOMHTCALHBIX NPHOOPOB W PACUCTHBIX

OnnoTpybibie CHCTeMBI NTPOTOYHO-PETYAHPY-
ewmoro-Tuna (¢ kpanamu KPT) vicnonsayiores s
TeX CIy4anx, Korga HeoOxoAMMO HHAHBH/IYANBHOE

———yHACTKOB:
TennornapabiaRseckni pacier cueremsl. [va-

PETYHPOBAHHE TCILIOOTAAYH NPHOOPOB,
OpHoTpyDHBIE CHCTEMBI € 33MBIKAIONHMH

~ PAaBJIMYECKHI{ PAcYeT CHCTEMBL [eIJIOBOH pacqeT
Tpy6 u npubopos (cm. T, 9).

yuacTkaMH y npubopos (¢ kpanamu KPII) npume-
HAIOT B3aMCEH NPOTOYHO-PErYIHPYEMBIX, Korja

Jlo THApPaBAMHECKOTO pacyeTd OpPOBOOAT
NpeBAPHTENbHEIH TemnoBoit pacder (6es yuera

Tpebyerca YMEHBIUHTE TOTEPH JABICHHS B NPH-

GOPHEIX y3/1aX, HECMOTDPA Hd OTHOCHTENbHOE yBE-

TemaooTAaY Tpyl) oTonuTenbHeix Opubopos ¢

JNHYeHHE TINOMAH HarpeBaTeNLHOH TOBEPXHOCTH

pel, GeTOHHBIE NaHENH), 110-

AMETHO BIHHA=-

IMCCBHEKOBLIC PaHATO

10T Ha ofmse nOTEpM JABJieHUS B CTOAKAX H
peTeAx. B 9TOM cay4ae npeABapHTenbHO BHIGPAH-
HbIC pa3Mepil TPUGOPOB YTOUHAIOT NOCTE BHITION-

npubopos-(Gonbiiee NP Y314X € OCEBLIM 3aMbIKa-—
HOILAM YIACTKOM, MEHBLICE TIPH y3JaX €O CMEHIeH-
HEIM 3aMEBIKAIONIHM Via KOM ). ¥ SHTHEIBEIOT, HTO
TIpH CMCLICHHBIX 34MbIKAWIIHX y4acTkax obecne-
YMBACTCA KOMIICHCAIIMA TEMIOBOTO YIIHHCHHS
ITAMECTOAKDB.

HEHHAA ﬁmﬁﬁmq&]{ﬁ] O pacyHCTd.

HonyctuMo aenaTh OKOHUATENLHBIH Tero-

Beprukansisie 0aHOTpYOIbIE CHCTEMBI PEKo-
MEHIYIOT A7A 3MaHHH, HMEKNMX TpW sTawa |

Boif pacieT npHHOpos MEGOro BHAA N0 THAPABIH-
4ECKOTO PACHETA ABYXTPYOHBIX CHCTEM HPH CKphi-

6onece. OnrOTPYBHBIC CHCTEMBI C BEPXHEH passol-

TOH TMpoxnagke Tpyo.

KO ycTpauBaor jans obecneueHus UEHTPANH30-
BAHHOTO YOAaNCHHA BO3AYXa W3 CHCTEMBI BHe pabo-

[locie rHApaBIMHMECKOTO pACHETA OPOBOIAAT

€pa3sy OKOH4aTenbHLI TelnoBol pacueT «CMKOCT-
BRI OTONHTENLHLIX NPHOOPOB (p: -
IHOHKbIE H NaHenbHLle KONOHYATLIE, peOpHCTHIE H
roazkne Tpyosr-D;=-40-—100-mm); norepu-nas-
JIEHHS B KOTOPBIX IOTMYCTHMO ONCHHBATB MO MCCT-

SHX-FOMEHHCH I
OnHoTpyDHEIE CHCTEMBI C HMKHEH PA3BOAKOH

HECKHMH TIOANOILAMH H NOJBANAMH, a TaKie NpH
HEOOXO/IMMOCTH MODTAXIO BKJIIOYATh CHCTEMY B
ACHCTBHC B NPOIIECCE CTPOHTENbCTBA 3TAHMS.

HOMY CONPOTHBIICHHIO HA BXO/E W BEIXOAE BOALL, 4
TaKke TENJIOBOH pacHeT rpaBUTAUHOHHOW CHCTe-
Mbl OTOTUICHHS MaJI03TAKHBIX 3QaHHH.

OpHoTpyOHBIE CHCTEMBI ¢ ONPOKHHYTOMH 1Up-
KYAAIMER BO/bI YCTPAHBAIOT NPCHMYIIICCTBCHHO B
3IaHUAX TOBBIIEHHOW 3TAXKHOCTH, B 30aHMAX C
000IPEBACMBIME  YCPIAMHLIMU  IOMEUEHUAMH (C

CTEelIbiMH» ‘lepJIaKaMll) WM BEPXHHMH TCXHH-

qecKHMI-ITaxKaMit-—B-Taxax edeTeMax pekoMeHAy-——
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——KOHBEKTOPbL):
OpHOTpYGHBIE CHCTEMBI CIIEAYET Pa3fciaTh

T HA IBe TIOCJIEIOBATENRHO COEMHHEHABIE YaCTH,  TEIIIOHOCHTENR B CHCTEMAX BOMHHOTO OTOMAEHAN

KOTja pacHeTHas PasHOCTh TEMIEpaTypbl BOJBL

ABHACHHC BOAR B MarfcTpaiax:

[Mpenensuas  (pacwetHad)  Temneparypa

3MaHFA W COOpyXeHHH pa3fiHyHOrO Ha3HAYEHHS

npepbiiaer 45°C (manpumep, 130- 70°C).
["opu3onTanbHLIe  OMHOTPYOHEIE CHCTEMBI

PEKOMEHIYCTCS MPUMEHATEL B MPOTAMEHHBIX 3/14-

HHAX, B 3/TAHAAX C JIEHTOYHLIM OCTEKJICHHEM, B

yKazada B m. 7.2

10.5. T'uapaBiuyeckoe napjcHue B

IMAHHAK, [JI€ KaKOBIH ITax HMEST PasiHYHOc
_‘mmmummc_uachum.ums_n:wmmﬁ_pm
HHM.

YCTpauBaTh NPH ONHHAKOBBIX TCIJIOBBIX HATPY3-

~ Kax npuGopos, TPH aBTOMATAYECKOM IOJIEPRA-  9cCKH HESABHCHMON OT HApYXHOH TEIUIOBOU CeTh

HHH 3a/aHHOH TeMIepaTypsl TMOMEIERHH MyTeM

CHCTeMe

Tuppasnnueckoc AaBAeHue CleiyeT HPORE-—
pHTb B HaHBOJEE BLICOKO H HH3KO pacnonomcﬁ-

,H,anneune B CHCTEME OTOIIEHWHA, THAPABJIHA-

(cm. puc. 10.1, a—¢), onpenengeTcd NONOKEHHEM U1

nogacagHOro (BePTUKATLHEIE CHCTEMBI) WM MO-
ITAXKHOTO (FOPHIOHTAILHKIE CHCTEMDI) KOJHYECT-

MECTOM MPHCOEAHHEHHS PACIMHPHTENILHOrO Daka,
JasJenHeM B Hem (ecniu Gak 3akpBITEIR) U paBie-

BEHHOI0 PEryJHpOBaHHUA TEIIOOTHAYH OTOMM-
TEALHLIX TPHBOPOE.
BepTuRaILHLIC HACOCHBIC ABYXTpYOnLe CHC-

S3AAHHAX, COCTOMNNEX H3 PA3HOOTANKHLIX yacTel, ¢

KPJ (manostaxubie 3panns) unn KPIT ¢ gpocce-
JMPYIOIIAM yCTPOWCTBOM, T.€. TNOBBIEHAOIO
rHAPABIIHHECKOrD  COTIPOTHBICHHA (MHOTO3TAK-

HUEM, PA3BHBAEMBIM HACOCOM,
Hapnenne B 3aBHCHMO NPHCOCAHHEHHON CHC-
TeMe OTOILIEHHA CBS3aHO C NABIEHHEM B HADYX-

MAJILHOE /IABAEHHE U IMHAMUKY U3IMEHEHUA [iaBiie-
——YCTAaHOBKOW ¥ OTOMUTCISHEIX TIPHEOPOB KPAHOB— HUS IPH HUPKY/ UL BORL YCTAHABTHBAIOT Ty=—

TEM TIOCTPOEHHSA ITMHOPLL THAPABIHYCCKOr O naBJe-
B eHd Jmiopa (WApas-
JIHYECKOro JlaBJIcHHs B CHCTEME OTOIUIEHHA (BOi-

HbIE 10 BOCLMH 3Taxeld —31aHus), a4 Takxke NIPH
YCTAHOBKE MHAWBHAYAILHRIX aBTOMAaTHUMCCKHX pe-

Hbic JIMHMH MeXay Toukamu 4, b, B, I, i)
BBICOTOH A, NPUCOEAHHEHHOR K HapyKHBIM TEr10-

rYJISTOPOB ¥ Ka)kA0TO OTONMTEILHOrO npuGopa.

NByxTpyOHbic cHCTeMEL ¢ BepXHel pazpogkoil B Touke B. HITpuxnyHKTUpHEIM

MOKHO YCTPAMBATh B MAJIOITAKHBIX 3HAHHAX
(oA ABa HTaxa), ocofeHHO NpPH eCcTecTBeHHOH
unpxynmnn BB, TakHe CHCTeMEI HCHOTR3YIOT-

neitcteud He Boaee 15 M no ropuzonTand. Ilpume-

INpoBOAAM, C OOHHM LEHTPOM OXNaXICHHA (I:[ O)

3aH0 WIMEHCHUE JIABJICHHA B CUCTEME B CTATH-
HECKOM  pedHMe, TpHYeM 8 Haubonee BHICOKO
paACTIONOAKEHHON TO9Ke B OHO NpUHUMAaeTCH H30 -

L] : +
t, < 100°C po 0,4 MITa wnn 4 kre/em® npu

HEHHS| COPH3OHTAILHRIX HACOCHBRIX ABYXTPYOHBIX
CHCTeM citejiyeT n3beraThk; Apn BGope no neobxo-

= I50°C). TuapocTaTH9eCcKOe JaBlcHHE p, B
Touke [ obrmedt ofpaTHOW MarvcTpans ompere-

OUMOCTH TaKHe CHCTCMBI OQCIAKYT C HNONYTHRIM
JIBUKECHHEM BOABI B MarWcTpansx (Mpu pacueTe

JIFET HCOGXU}]\HMOC AA4BJICHHE B MeCTC COCIIHHCHHA
CHCTEMEI OTOMJIEHHS ¢ HAPYXKHBIM 0OpaTHBIM

CTPOAT JMIOPY UUPKYJISUHOHHOTO AABJIEHUA - CM.
i 10.9.1 u puc. 10.23)

TEMJIONPOBOAOM (MOKET NOJAEPKHBATLCA Ha Bo-
lﬂﬂ_ﬂm_ypﬂ.ﬁﬂﬂ_pﬁqﬂlﬂlﬁpﬂ

Jlns cokpamieHdd JUTMHBI M gHamMeTpa Ma-
THCTpaNled —BEPTUKANBHEIE —CHETEMEl —OTOTICHHS
MHOI03TQKHBIX 3jaHHH PeKOMEHIYCTCA HpHMe-

€CJIM TPeAYCMATPHBACTCH dBTOMaTHYeCKOE Noda-
ca/lHOe PeryJMpoBaHMe. B HaCOCHBIX CHCTEMax
3HAYHTETRHON MPOTAKCHHOCTH NIPH MAJIOH Temio-

OATL ¢ TYNHKOBLIM ABHAEHHEM BOIEL, OCOOEHHO HaBicHie B TOYKC 1,

ccha»); OHO ABIAETCA UCXOHBIM JUIS HOCTPOEHHSA
TIBEIOMETPHUSCKIX JIHHUIT B PACYCTHOM AHHANH-
YECKOM peXUME (CTUTOWUBIC THHHH HA PHCYHKC).
Hanbonee THIKOH |
yAaAeHHOH OT TEewIOBOro TMyHKTA, BbIPAKAET
nHaubonbilee favieAde B 0OpaTHOH MarMcTpain
CHCTEMBI, 3TO NAB/lcHUE He HOIKHO NPEeBLILATH

BOH HATPY3KE CTOAKOB CJEAYET HCTOJIBI0BATE A
YBAIKH TI0TEPh A4pJIeHHA B MApaliie/lbHO COoeaH-

pabouero gaBicHUA, AOMYCTHMOIO IS dPMATYPEI
¥ OTONATEILALIX NMPHOOPOB.




B g v ~

n e
Gopn I K¢ oT bep HOR ocH ai;nn)(&)
1 -npHOKOHNLIA CromE, 2- panHatop, 7 3aMOHOIHYEHHWE C1 08K,
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HHA, i -TOYKA NOCTOAHBOrD JABISHAA B CHCTEME

Hasnenne B TOuke B MOKa3BIBAET HaHMMEHB-

25, 32, 40 u 50 MM M CTaJIBHBIE 31CKTPOCBAPHLIE

b1 (FOCT 10704~ 76%), pribupaembie €O cTeH-——
KAMH HauMEHbILEH TOMUMHBL (110 BLITYCKAEMOMY
COPTAMEHTY).

Vcuneansie TpyDBI NPHMERSIOT B YHMKAJIb-
HEIX AONTOBPEMEHHEIX C®ODYKEHHAX CO CKPLITOH
NpOKIaAKO# TPy6, OOBIKHOBEHHBIE — IPH CKPBITOT
npoknajake; Jerkue TpyObl MpeaHA3HAYEHBI NOA
CBAPKY MJIH HAKATKY pe3nObl Js X COSIHHEHHA B
CHCTEMAX C OTKDRITOH Npoknanko# tpy6. [noma-

JI0 TOYKH ,If COCTABNAIOT 50 xl'kg a IABMCHHE B

HApYXKHOM —0OpaTHoM —Temnonposoae P =

=0,25 MIla, To napieHHe B TO4YKE B COCTABHT

P, =025+ 0,05=0,20=0,10 MITa, T.¢. 6yaer

HeJIOCTATOYHBIM /LIS NPEOTBPALIEHHS BCKUNIAHUS
POJIbI, UMerOIHEH TemmnepaTypy bonee 120°C.

Japnenue B TOuke b mOKa3WBaeT HAMDONL-

mee OaBAcHWE B mojaroineil mMarAcrpaii B QHHA-

_ MHYECKOM DEXHME au nnnepesmmmmmﬁuxmmmux,_ycm&-
Hannenne B ToUKe A BBIpaXacT HCOOXOMMMOE  HEIX M JIETKHX TPYD OJHOTO H TOrO XK€ YCIHOBHOrO

-~ jiaBjIenHe Py B NOJAIONICH MArMCTPaId CUCTCMBL  AMaMETPa PasiMyHbL (HanpHmep, Aas Tpyber D,
p1=py+ Bp. — Ap,, (10.1) 70ﬂM{1\uﬁ:1j10ma;m COOTBETCTBEHHO OTHOCATCA Kak

1,057y, aTo ChenyeT HMETE B BHAY IPH |

rie Ap,—UOTEpH [aBNEAHS NpH OMPKYIAUHH BOJIH B

Ho-0.9
THAPABIHYECKOM pacyeTe.

cuereme; Ap, —ecTecTBENHOE UHPKYIATMORHOE (I PaBUTa-

UHOHHOE) /IaBlIeHHe, BO3HHKAIONIEE B CHCTEME

B DONBLIMHCTBE CAY44CB MPUMEHAIOTCA OT-
KPbITHIE NPOKNAMAKH OTONMTENBHBIX TPY® M Mx
TENNOOT/AYY YHMTHIBAKOT MPH TEIIOBOM PacyeTe
OTONMHTENbHBIX npubopon (cm. ri. 9). TTo crenu-
anbubIM TpeGoBanuAM NpOKTaAka TPyH Momer
BLITh CKPHITOH; MATMCTPAIH NMEPEHOCAT B TEXHH- |
Jns Tmporycka TENTOHOCHTENS MOTYT MC-  YeCKHe MOMEUISHUN, CTOSKM W NOjBogku Kk npubo-

- NOABIOBATLCH METaiLTMYecKue (CTaAbHLE, MEA-  PaM CKPHBAIOT B Kananax n Gopoiax {pasme-

10.6. KoncrpynpoBanue cHCTEMBI

10.6.1. Tpyber

Hble, CBHHIOBbIE W [P.) H HEMETAJIHYECKHe
[IpeHMYIIIECTBEHHO TPEMEHAIOT CTANLHLIE LIOB-
‘HMeE (cBapHble) TPYOHl. BECLIOBHLIE TPYDBI ycTa-
HABIMBAIOT TONLKO B MECTAX, HEJOCTYNHEIX JIf

pbi- cM. Tabn. 9.14) MaM 3aMOHOHYHBAKOT (B

Tpy6 W apMaTyphi IPEAYCMAaTPUBAIOT JIHOWKH).
Pasmepsi NOABOJOK K OTONUTEILHBIM IPHOO-
paM JOJKHBI, Kak IPABHIO, YHHDUOMPOBATHCH.

PEMOHTA.
W3 cragpHBIX LIEBHBIX TPY® MCIONR3yHOTCH
HEOIHHKOBAHHbIE (uosnyumme H ,upenaxcnue na-

ra:soIlpoBoJlHHe prﬁu (l"OCI" 3262 75*} 0651-

Ha puc. 10.12 n3obpaxkensl y3lsl BepTHKAILHBIX
TNPOTOYHO-PETYIUPYEMEIX OAHOTPYOHEIX CHCTEM C
NO/{BO/KAMHA nocmxmioﬁ JUIRHBEI (CM. TaKxke

MIH CHENKH He ROMKHA rrpem,lulan ] 25— 1 S M,

——KHOBeHihie; yerenHble - serkue D =10,1520,——yxnon Honpomru—5—H-mn ma-Bero-ee Amamy-(Mpr——




———HIpH PasMELIeHIU CTONKOB HCXOART U3-CAEAY~—Ha TToNBOAKAX K OTONHTEHEHEIM TIPHGOPAM

ouero:  obocobNAKT CTONKH JUIA  OTOILICHHS

LA IVELET TR Y fILE

YCTAHABIMBAIOT,

— JISCTHHYHBIX KJNCTOK, MOMEIIAKT CTOAKH B ¥IJiax
HAPY®HBIX CTEH, TMPeAYCMATPHBAKOT MX H3rHOhL

npyu OOHOMPYOIBIX CMOAKAX — PETYIMDPYIOINE
KpaHbl (TOJIbKO [Jifl SKCTLIYATAIMHOHHOTO PeryJiu-

N8 KOMIIEHCALIMH TEMIOBOr0 YIUIHHEHHS TpyD
(cm. pre. 10.12, a).
Marucrpand B NpPOM3IBOACTBCHHOM 3J3HHA

NPpOKNAObLIBAOT B IT 14X NOMEIEHHH noa no- Ma y
p JbI Pe 1L THUYCCKHE vlr'v.n."_v}‘

TONKOM, B cpejHel 20He B y nona. [pu npumene-

— HMM rOPH3OHTANIBHOI --meyﬁm:‘ﬁ—mmw—n—-npnﬁopax-t'-nmymnsmn—mrananm} —peryan-

OfHOH TpyOe COBMEINAIOT (DYHKUMH MATHCTPAJH,
CPORKE W HOZROAKH.

POBAHHE), UMEHOILME TIOHHXKEHHBIH (1o 5) koad-
DHIMENT MeCTHOTO CONPOTHBICHHS (PyYHbIE Kpa-
Hbl - npoxoausic KPIT 4 Tpexxonossie KPT; asto-

npu dgyxmpydustx cmosxax (B TOM 4HCNE TIPU

PYIOIIHE KPAHBI (I8 MYCKO-HAJNAIOYHOTO W 3KC-

nipubopamu) Takol cHCTEMBI 0 H3THOA — KOMIIEH-

TIYATALMOAHOTO Pely ,TApOBAHHA), HMCIOLIAE 110-
BhIIUEHHBIH KOI((HIUMEHT MECTHOTO CONPOTHRIIC-

—CaTOpd yIUIWHEHHS TPy PeKOMCHIYSTCH TIPHHH-

MaTk He Gonee 12 m.

HUA (pyYHBIE KDaHBEI JBOHHOTO PErylHPOBAHHS
KP/, xpanst KPII ¢ gpoccenupyromim yeTpoiicT-

Marm:’rpanu B rpakijaHckOM 30aHHH HIH
aﬂMHHKCTpaTﬂnﬂovﬁmT{!BOM 3JAHHH TIPOMBILI-

BOM; ABTOMATHYECKHE KPAHBI).
[Ipy  TENIOHOCHTEIE—BEICOKOTEMIECPATYpP= |

JIEHHOTO NPCANPMATHA, K4K LIPABMUIO, IIPOKIAOLI-
BAIOT B TEXHHYECKHX nomeuicHuax, B cenepuoit
CTPOMTE/IbHO-KJIHMATHYECKOH 30HE (IpH pacyeT-

i L 2 = ral

HHME MATHCTpalell Ha depaakax (Kpome TEmIbIX

HOH BOJAC HCOOXOMMMO INPHMEHATH PeryIHpyo-
1€ KPAHBI BEHTHIBHOTO THMA.
Perynupyronue KpaHbl ¥ OTONMTE/IBHbIX NPH-

o ]

3aMCP34Th UUPKYJIHPYIOUIAS BOJA,—3TO OTHOCHT-

—':epnamoﬁ)—-n—-t—-rrpone-rpﬂnaem-x-—'rex-nmeemn
noanonbAX 3JaHU He nonyckaercs. He monycka-

CHl K IpHOOpaM NpH BXOJIE B JIECTHHYHEIC KIETKH, ¥
BOPOT, ¥ 3arpy304HbIX HAPYKHBIX MPOEMOB U T. I

~ CTCHA TaKKT NPOKTAIEA TPAHIHTHRIX TCIUTONPORD-
JOB Hepe3 NOMENICHUA yﬁexmu, FICKTPOTEXHH-

MCCTax.
HonyckaeTca yCTAHOBKA OAHOrO OBLIEro pe-

HeCcKMe TIOMENIEHHS W TeIHEXO/IHbIE TOHHETH.
B rpaxaaHCckoM 3TaHHM WIMPHHOH Gosee 9 M

ry;IMpyIOMEro kpasa ua TpyGe, nogaoueit Boay K
rpynne OTOMHTEILHEIX NPUGOpPOR, PACTONONKEH-

npeaIycMaTpuBatoT NPOKIagKy MaI‘HCTpﬂJ'ICﬁ,
OGCCTIBWHBQK)LH!IO pa3fgejcHHe CHCTEMBI OTOILIE-

HBIX B O/THOM ITOMELICHHH. npll HAJTHYHH B MOME-

HHUA Ha fAse NodacajiHbie YacTH.
[Ipr pasmemieHi MarucTpaiel npejycMar-
pUBAlOT ¢BOOOMHLIH TOCTYN K HHM IS OCMOTpA,

HICHHH ABYX TIPHBOPOB; TIPHCOEAMHEHHBIX K Pat—|
HBIM CTOfIKaM, MOXeT ObITh YCTAHOBJIEH OJMH
perynupyromult xpan y 66nbiero npubopa.
ApMATYpDY HZ CTOAKAX B  MATOITAKHEIX

——PEeMOHTA H3aMEHbL, 3 TAKKC yKIOH (pEKOMCH
ayerca 0,003, mpu neobxomumoct no CHull

(OonMH—TpH 3Taka) 3AaHUAX He crasdaT (puc. 10.13,
a). B 4eTBIpeX-CeMHITAXHEIX 3/TaHHAX Ha CTOAKAX

~ AONYCTHM MHUHAMEJTEHEN yKITOoH 0,002) 0 KoMITeH-
CAlUIO TEIUIOROTO Y/LIUHEHUS TPYO.

YCTAHAB/IMBAIOT TPOXO/IHbIE TIpoDOYHBIE KpaHLI
(puc. 10.13, 6—6), BMECTO CHYCKHBIX KPAHOB MOX- |

[IpH KOHCTPYUPOBAHHH CHCTEMBI HEODXO/M-
MO YYHTBIBATE NPABH/Ia NPOM3IBOACTBA MOHTAXK-

HO IPHMEHATL TPOHHHKA MM MY(DTHI ¢ Mpodkamu

HBLX paﬁor, B HYACTHOCTH, CJICAYCT BRIOEPHHBATHL
paccrosuue 80 MM MekIy OCAMHM BYXTPYOHBIX

mifng mn}r.r‘v a I\n'?.ff_!\j? a

Ilpu BeICOKOH TemnepaType BOabl BMeCTO

HCH3ONMPOBAHHBIX cToAkoB Dy, <32 MM, npu
ITOM - [OAAOIIAE — TPYOhl — PACIOAATATEL CHPABA.
Paccrosinne oT NOBEPXHOCTH CTPOMTENbHBIX KOH-

TIPOXOAHEIX KPAHOB TIPMMCHMIOT BEHTIIN, & Tpolt=——
HHKH ¢ POoOKaMH 3aMeHAIOT CIIYCKHBIMM KPAHAMM
€O IOTYUEpaMH M8 MPHCOCHHHCHHA THOKHX
ULIAHTOB. B 3/aHMAX, MMEIONMX BOceMb W BoJiee

—CTPYKIMH /10 OCH HEW3OIHPOBAHHKIX CTORKOB MITH
rOPHIOHTIBHBIX TPyO NPHHHMATH: 35 MM TIpH

D!, <32 MM, 50 MM mipH 'Dy"‘,"‘- 32MM ¢ fJonye-
KOM + 5 mMM.

sraxei (pue, 10.13, 2), ycTanoBKa CYCKHbIX Kpa-
HOB (BMECTO TPOIHHKOB ¢ MpoOKamH) obA3aTENb-
Hi HC3ABUCHMO OT TEMINEPATYPHI BOIbI; MPOXO/-
HhI¢ KPAHbl 3AMEHAIOT BEHTHISMH TAKKE M 1IpH |

THAPOCTATHYECKOM  JABJICHUM, TPEBHILAONIEM
0,6-MIa (6-xrcfcm?).




CTeMB lnnmoi'n OTNLICHAR —ml---;V

= 2= T J=cnycE-
HOH xpam; 4 -MarHcTpans; S—c
HEMR; 6 00umll  3anopHME  BEHTHIL,

AU LG IR § PR A G LTV R U A2 T LG
mmmﬁpmoﬂaﬂmmo—n—eépmux—‘,

HO H B no.ualom,ux) IJIA 34NO0NHECHHA CHCTCMEL

7 OTKPHTHIN 0aY0K; 8= 0TBON B BOAO- A
CTOK

OTOWICHHA M BOCNOJHCHHA YOBUIH BOABKL B Heil.
Hacoc pwibupaloT ¢ OTHOCHTENBLHO MaJToi moma- ‘

M

KPAHLI YCTAHABJIMBAIOT HE3UBACHMO OT 4HCNIA 3Ta-
#el. JanopHO-PEery/IMpyOMYIO W CIYCKHYIO apMa-
TYPY NMPENYCMATPHBAIOT TAKKC M HA OTICHbHBIX

YCH W 3HAYHTECJILHLIM JABJICHHCM, HEODXOOHMBIM
/A TIOTheMa BOALI JIO BBICIUEH TOYKH CHUCTEMBI
(ranpumep, Tuna KMIT). s noanurkn cucremsi
ciieflyeT MCNoih30BATE ACAIPHPOBAHHYIO BOIY H3

4aCTAX CHCTEMBIL.
B cucreMe ¢ HUKHeH Pa3BOAKON H BO3AYHI-

HAPYKHBIX TEIIONPOBOIOB. YNpaBleHHe meicT-
BHCM NOJINHTOYHOIO HACOCA ABTOMATHIHPYCTCH |

HOM JMHuedl lanopHble KPaHBl, KPOME KDAHOB B

—___OCHOBAHHM CTOSKOB, CTABST HA BCPIMKANLHOW g5 o

po3AyIHOH Tpybe Kamaoro crosxa.

%WWMHWBWWW

HEHHA OT/EJLHBIX CTOSKOB HIM BETBeH (B ropH-

(nanpuMep. ¢ HCHONBL3OBAHMEM pele YPOBHH

puc. 10.18, 6).

NPOY3BEACHUIO NOJAYH, M/c, HA CO3/ABACMOC

— IOHTAILHON CHCTEME, HA9AHAA C TPCXITAKHLIX
30aHHi, ¥ B BEPTHKANBHOH CHCTEME B 3/IAHHAX,
UMCIOIIMX TEXHUYECKHE JITaXHM miam oosee 16 ata-
eH) yCTAHABNMBAIOT oOmui 3anopHEIi BEHTHIIE

nasnenue, [la (krc/m®).

10.6.4. IIpomusonoxcapnvie mpebosanus

Ha JMHMA y MEpenyckHoro Oauka JUIs OTBOJR
Boakl B Bopoctok (puc. 10.14).
OcHOBHAA 3aNOPHO-peryaupylomas apmary-

BojsHoe orolsieHHe He JAONyckaercs B 3/a-
HHUAX M NOMelIeRHAX KaTeropuit A u b B cnyyasx,
NCPCYHCACHHEIX B M. 7.2, a4 TakKke cclid MOryT

CHCTEMBI OTOIUICHHS, NOKA3aHA HA TIPHHIMITHAIE-
——anx-cxemax- B 101 i

PAHHIO MM B3DEIBY NPH CONPHKOCHOBEHHH MM




Ianiy L DUUUR EVPIVEIAC [adsbhbl MAn Napol ialipans

nwx ypunna aDyARUBULU AADJCHAM B BAUVpauan n

—™ep, KapOHI KailGITas):

OronHrenbHuie NpubOpH, PasMEIIACMBIC B

TOMEIICHWSX 3MaHusL
Tenaoeyio uzoanyuro mpy6 UpejycCMATPHBAIOT

ToMeleHusx kareropui 4, b'u B, ToMKHK HMETD
JIErko OYWIAEMYO TWAAKYHO NOBEPXHOCTb, HX He-

B HEOTAMIHBAEMBIX NMOMCIICHUAX, B NMOANCJIBHBIX
KaHanax, B 60[}03,113!. B HAPYXHBIX CTCHaX H T.II.

0OXO/IHMO YCTAHABIUBATEL Oe3 Huul (Kpome JecT-
HUYHLIX _KJAETOK) H_OrpaxjarTk DJKpaHAMH NpH
TeMmeparype TemonocuTens Gosee 130°C. [Tpe-

ykasana B n. 7.2.

——DKPaHEl V- OTOTUTENLHEIX TPAOOPOB MPH 0= OTKPHIBACMEIX HAPYXY NPOCMOB), B BO3NYyX0ocOop=——

6ot Temneparype TCILUIOHOCHTCNA CICAYCT npe-

OYCMAaTPHBATE B MOMEINEHUNX, IPEIHASHAYCHHBIX TOMEMEAHHX.

U1 HANOJIHEHHA H XPaHeHNs GaLTOHOB CO CHATHI-

mecTax. TCIIOBYIO H3ONALUMIO NOMEILAIOT 34 OTO-
IHTENLHLIME TPYOaMH, 3aMOHOTHYEHHBIMH B HA-
pyXHble cTeHbl, ITIPUMCHSIOT TaKkKe B MecTax, rie

mMep, OH3 HAPYXKHEIX jBepeil, BOPOT W APYTHX

HHKAX W PaclIMpUTENbHBIX 0akax B XOJNOIHHX

Tennopoli H30NAUAEH NOKPHIBAIOT TAKKE

MH H CKHEKCHHBEIMH T'OpIOYHMH H HErOprO4yHMH

TPAH3HTHAIE TETUIONPOBOBI, OTOMUTE/ILHEIE TPY-
OBl B NOMEIICHAAX, HCKYCCTBEHHO OXJIAXKIACMBIX,

ra’aMi, a TAKKC B TIOMCIOCHHAX I8 XPAHEHHS
JIErKOBOCILIAMEHSIOLMXCS XKUKOCTEH © TEMIIEpa-

6eH30:1 ¥ Ap.) H CAMOBO3I'OPAIOIIAXCS BEIECTB H
Matepud:on (Tabax 1w ap.)
Otonurensusie npubopel # TpyOsl TIPH pac-

— MCTHOH TemMmnepaTtype Boae ¢, > 105°C mommkEs —  Ha TemronpoBoas, MOBCPXHOCTE KOTODHK

OTCTOHTE OT CropacMbIX JICMCHTOB 3/laHUH HC

d TAKXEC ONaCHbIX B OTHOIICHHH BOCIIAMCHCHHUSA

IpepycMaTPUBAIOT TEIIOBYHO HAOIALMIO BO H3be-
WAHHE HEPEI'PEeBAHHY NOMENIEHHH MM O0¥Orop
JTEOJIEH.

ARJISCTCS  HAIPEBATENBHOW IS NMOMEHICHMEH

menee deMm nHa 100 mm. Ha tpybax B mecrtax
NCPECCYCHAN TIEPErOpO/IOK, BHYTPCHHHX CTEH H

(HAMpHUMEP, B TCXHHYECKHX NMOMEHIEHHAX), Tenjio-
BYIO H30JIS1IHIO HE HAHOCAT.

NEPEKPEITHI MOJDKHB GBITH FHIB3L M3 HECropac-
MBIX MATEpHANOB (OTXOABI JHCTOBOH cranm, of-

MarepHan TennoBOH H2OMSILHH JOIKEH obec-
nesHBatTh KOIPGHUHEHT MONIE3HOTO JEiicTBUS He

peakos Tpybd u T.n.). Kousueso# 3azop mexiy

— rune3oii u tpyboil (He menee 15 M) 3anonHmOT  NOMENEHUSX KaTeropuil 4, A u B) uinu TPyaHO-

HeCTOpaeMEIM  TEILUTOWIONAIHOHHEIM -~ MaTepHa-

fepeceeHHs HeCropaeMbIX NepPeKPLITHI CTOAKAMH
OAHOTPYGHOM CHCTEMET C TIPOTOYHEIMA NIpHGOpa-

MH HJIH CO CMEIEHHBIMHA O0X0/IHEIMH H 3aMBIKAO-

menee 0,75, BHIMONHSIOT €€ W3 HeCropaeMuix (B

BHJIE KOHCTPYKIHH,

Oa NpH NPOH3IBOOCTBC H3ONAUIHOHHLIX paﬁcrr H
HAASKHOH B IECITYATAHHA.

TepMmuueckoe CONPOTUBICHHAE C/108 U3OAAIMHA

THMHA YYacTKaMH y TIpROOpOB.
TpybamMu cucTemMbl OTOMIIEHHH JIONYCKAETCH

Jnokno 6wtk He menee 0,86 K-m?/Bt (1,0°C x
% M- u/KKan) Juis prﬁ_ﬂ,’_g 25mmu 122 K x

NEPECEKATL NPOTHBONCXKAPHEBIE CTEHBL, HO C NpOoY-

x M*Br (1,42°C-m?-u/kkan) mis 1py6 D, >

o LY

HOH u THOHU 34 HTEHBHBL CTBO-

pOM 3330pOB BOKpYr TPy u obecneycHHEM CBO-
— BOAHOrO-TEIIOROIO- Y,

pPOHEI CTEeH.

Ha nokpOBHO-3aINHTHBIN ciloll TenaoBoH
T [BCTOBHE OOUIHAYEHHN JUI |
KaX 0 W3 O/IAIOMMX U 06paTHBIX TpyD B OlHOM

hY
——ConmecTnas NpoKnaka (UIH - TEepeceteHHe)
TPyO CHCTEMEI OTOMJIEHHS B KaHAlle C TEXHOJIOH-
HECKUMH TpybamH, MO KOTOpPLIM TPaHCHOPTHPY-
IOTCH FOPIOYHC KHIKOCTH, HMCIOLIMC TeMIeparTy-

nomelueHAR (cM. «lIpasmna ycrpo¥crsa W Geso-
NACHOH JKCIUlyaTaudu TpyOONpOBOJOB mapa M
ropsuci BO/TBIM).

Bubposeykosylo u3oaayuo yCTPAauBAKOT IS

Py BCHBIIKH Napos Hixe 120°C, WM roprovne
ArPECCHBHBIE NAPBI H 'A3bl, HE AOMYCKACTCA.

1065 H?nam;uﬂ CHCMEMBL

HOMEIICHHMN C JUIHTE/IbHEIM NpebhinaHueM JIHo/1eh.
PyHAaMEHTEL — HACOCOB — ODINENPOMBIIIEHHOTO
HAZHAYCHHS OTACIIAIOT OT KOHCTPYKUHH 3AaHUS K

OronurenbHbic TPYOB W JIPYTHE 3JCMEHTSI

~ CHCTEMbl HEOOXOAHMO W3OJNHPOBATH IUIN COKPA-  COCOB [ABYMM I'HOKAMH BCTaskamm (cM. pac. 10.2)

MOMOAHKIOT BHO POHSOIHPYIOHHEMI EMOPTHIATO—
pamH. MarucTpajd CHCTEMEl H30JHPYIOT OT Ha-




HIA CIMA M UUpAR N a0 CAGUMG I | GMVP L IInp )T OSevas s & A VAP S R LG § A I URGR B g
— TOIHMA TPOKIEIKIMI A3 Pe3HROBOTD TIONOTHA — TJIARH ; m =
wm acbecToBoOTO KaproHa. 3a30pel Mexcay Tpyba-  Tubaior Tpy6Ghl ¢ 0THOCOM OTONMTENILHBIX TPUHGO-
MH, TPOKNaIKaAMH M CTPOMTEIBLHBIMH KOHCTPYK- POB OT OCH cTo#AKkOB (cMm. puc. 10.13, 2). B atom

HMAMHN 3ATIOTIHAIOT YOPYIoil MACTHKOM. cydde Ha CTOAKAX MEK/ILY KOMIEHCATOPAMH M10-

B HACOCHOM NOMEIUEHHH JUIH CHHXKEHHS YPOB-  MEIIAIOT HENOABUAKHLIE OTIOPHI.
Hf__3BYKOBOTO _JABJACHHMSA _BBITIQJIHAIOT _aKYCTH- JIns  KoMneHcaniu  yJANMHEHWS  KaX,10ro
HECKOC llOKPhl'll‘lC CTEH H MOTOJIKA 3“)’[{01’[01';[0]]_(&- ATAXKECTORKA DﬂHOTp)’GHOﬁ CHCTEMBI MOXHO MC-
— FOIHMMME NKOMH [IOTHEIOBA Er0 H3THDLI TIPH CME HHH 3AMEIKA-

B toM cnyuae, korfa BuOpands ¥ 1ym B IOLICTO WM ODXOJHOTO YH4CTKZ OT OCH CTOSKA.
—— 3MANMHHEAOTYCTHMET JIXKE A HHIKOM YPOBHE;, — PaceTosHite 0T eToska B HOMEIHEHHA —BhIcOTOR——
HACOCHOE TIOMEIIeHHe YCTPAHBAIOT BHE 3daHMs 2,5 M JO CMEIIEHHOTO YYacTKa A0JDKHO ObITH MpH

~ HIH TIpOEE DVID DABHTAITHOHA VIO HCTEMY HH3KD . DATYDHOH BOOE HE MEH =
OTONTEHHS, Komnencayua yoaumeHus saeucmpaacii BH-
MOJTHACTCH MPEKAC BCETO ECTECTBCHABIMH X H3TH-

10.6.6. KQ"""""HC‘WM MENAOBH20 OaMH, CBH3AHHBIMH C I[LUIRHUDOBKOW 3j1aHHs, H
YOAUHCHUA MPYO TONILKO TIPAMbIC MATHCTPA/H 3HAYWTENBHON OTH-

Hbl. OCODEHHO NPH BBICOXOH TeMIIEPATYDPE BO/bl,
————VumHrenite—CTaNEHON—TPYGE TP HaTpena: P Lp—n < =MREDETYD s
cHabkaroren TT-00pasHbIME  KOMIIEHCATODAMH
WHM TIpHpallende ee AnMHLI Al, MM, cocrasnser aap o p
HAM-TOPUPOBARALIMU.- TIATPYDKAMHU.

Al=0,012(1, = 5), (10.2) Tpu npoekruposanun [1-06pa3nbix Komnen-
rJe [,—pacicTHas TeMICPATYpd TeILIOHOCHTedd, C; C4TOPOE HENOABIDKHBIC OTIOPHI PASMEAIOT THKHM ——
- paMHA IDAMOro Y4acTka Tpybbl, m. obpazoM. 9TOOR TEMIIOBOS VAJIMHEHHE Y4YacTka

OpHEHTHDOBOUHO CUNTAKOT, 4TO TpH Hu3ko- Mol ACTPATH MENLy —ONOpaMit e MPeBLIalio

S ieavolot ot 1M Crihel herteeE 50 MM,

Paccrosnne Memy NOABHXHBIMH ONOPaMH
o TIPMHUMAIOT B 3aBHCHMOCTH OT JUAMETPA TOpH-
3OHTANBHLIX MarHcrpanedl mo taén. 10.1.

sose—Jso 1,75 Mm/M.

— Hpu npoexrnposanny cHCTEMBI TIPEIyCMAT=
PHBRIOT KOMIICHCALMEO Y/UTMHEHUA TPYG ¢ Tem, TABJMLLA 10.1
4T0DR NPEIOTBPATHTD HEJONYCTHMYO UX gedop- l'-\tuuuumﬂ%ﬂnﬂm
MAIEE0 M UTOOH HanpsKeiHe Ha wiruO B rpybHax

e npeskinano 80 MITa (800 kre/em?).
Kosnencayus yoaunenus nodeodox k oronm-  Dp MM Paccrommme, M, Dy, Paccrosnne, M,
iy ¥ £y ¥
TeLHBIM NPHOOpUM JIENAGTCH B TOPH3OHTANLHOMH py6 ipy6
_Ommyﬁnoﬁmmwnﬁa MEKITY D3 TCI 0= T TED= Ll Rl s S v R 1 ) [ O
KAXBIME [ATHIO-MISCTBIO NPUOOPEMH BCTARIISA- BOH HIONA- ROA KAO- Rofl w30nR- 5O K30-
TR nAauHeH LM NaweH
—torea-H-00paskbie kenMTeneaTopel-Hak Todhprpo
BAHHKIC NATPYGKH. 15 25 1.5 65 6 4
—  CrenwaibHai H3THO NMONBON0K HEOOXOHMHM 0 3 b4 Eil] ] !
TAKKeE TIPH JUTHHABIX TNAAKOTPYOHBIX mpHOOpaXx K 25 35 2 100 6,5 4.5
33 4 35 12 T £
CTAHOBKE HECKONBKHX OTONHTEIBHBIX TDH- = 2 - 2
fipu YCTARO ’ P 40 15 3 150 8 6
60pOB «HA CIETHE». 50 5 3

Komnencayus yd;fuumu_q CMOAKOg CHCTEMAEL B Lpamesanne, PaccTOnnMe YK43aHO HCLOAS M3 LAIPHEKEHHD Ha
MATOITAKHOM 3gaHuu obecrieunBaerca nmyrem H3- warnb 25 MITa (250 kre/om®), mosuMKaoWwero B MeTamie 1Pydbi
i IpH Mpocaike OAHOH B3 oTop
ruba MX B MecTaXx IPHCOSIHHEHHA K TOAAFOMICH
MacHerpann (eM, puc.10.13, a). B geTripex-cemu-
ATAKHEIX 3TAHMAX JIETAM0T TAKKE HITHD CTOAKOB H
——B MeCTaXx IpHCOeAHHEHIN X K -obpaTHo-MarHe e 5
o ) 3 npasoyYEHK MpoekTHposminka. TlpockT#posa-
Tpand (cm. prc. 10,13, 6-6). B spamusx, umero nue rewosmx cereii/Tlon pea. A. A. Hukomaesa.— M.:
X OONCE CeMH  ITAKCH, Id  KOMIIeHCanuy —— CrpolingnaT, 1965,




30 r/T pactBopennoro (abcopSupoBaHHOTO) BO3-

(pasMepsi BO31yX0cO0pHHKOB BRIGHpAKOTCA T10 TH-

Iyxa; MPH Mo/ANMHTKe Jea3pHPOBAHHOH Temnoduxa-
__uwdomnoit Bomo# (cM. pme. 10.1, 6-¢) —mMenee
0,1 r/r. PacTBOpeNHEIA BO3AYX MEPEXOJNT B CBO-
£ THOC-COCTOH o HTPH MOBBEIHH L HAOM o gl
P€ H MONMKEUHOM AAB/ICHUH BOABI, T. €. B BEPXHCH
YACTH MOAIONTHX TCTUTONPOBO/I0B CHCTCMBL:
Tepememenne u cbop crobommoro Bo3yXa

MOBLIM YepTeXKaM).

B crosxax HACOCHOH oAHOTPYGHOMK CHCTEMEI €

HwkHeH paspogkoi (cM. puc. 10.7, 6) pexomen-
IVeTCA CROPOCTE —ABHKSHHA —BOA

0,25-0,3 M/c juia ynoca ny3uipEKOB BO3ayxa. Bos-
JIYITHBIC KPAaAbl, YCTAHABAWBACMBIC HA OTOTATENb-
HBIX npubopax (em. puc. 10.7, 6 n 10.8), npea-

CBA3ANBI CO CKOPOCTBIO BHTAHWMA W BCMIIbIBATIAA
BO3AYIIHBIX  Ny3bIPEKOB. CKOpPOCTH  BHTHHMA

HAZHAMCHEL A8 HCMOMBIOBAHHA NPH NPORC/ICHHH
NYCKO-HAJEIOYHBIX 1 PCMOHTHEBIX pa50T.

MY3LIPLKOB BO3JIYXA COCTARJIACT: B BEPTHKATLHEIX
Tpybax 0,2-0,25 M/c, B HAKJIOHHEIX H TOPH3OH-

Marucrpamu D, > 50 MM, a4 TaKKEe BETBH
TOPH3OHTAIbHLIX CHCTEM HE3dBHCHMO OT MHAMET-

Tameneix  TpyBax 0.1-0,15 m/c. Cropocts nx

B macocHoil cucTeMe ¢ BepxHeil passoaxoii

BO3YXd K BO3AVXOCOOPHUKAM YKJIOH MUIHCTpa-

EH CKOMEH]TYE i CITATE H HE HE A BIIEHHH
asuxenns Bojwl (puc. 10.15, a). Tax xe nenaercs
VKON ODpATHBIX MarucTpalici M B NacoCHoH

CHCTEMC ¢ ONPOKHHYTOH UHDKYAAIMEH BOIBI (CM.

DA JONVCKACTCH MPOKIANLIBATE Bes VEnoHa TMPH

11¥L dl/lbiBdalb U Ha ITHAH

B asyxTpybHO#H cucTeMe ¢ HIKHEH pasBOAKoO#

— {em. pue. 107, a) A8 ACpEMEHICHHS NMY3HIPEKOB  jUis chOpa BO3AYXA HCHOMLIYHOTCS OTOHHTCILHBIC

nprbOpH Ha BEPXHEM 3Take MM BO3AYLIHBIC
DYOE vi. puc. 10.9). Bosgymmnsre yOBI CTOR
KOB O0DBeIHHAIOTCH BO3AYIIHOH NMHUEH — [OPH-
30HTA/ILHOA OUMHKOBaHHOH TpyGoi D, 15 MM
¢ oanoil BO3aYWIHONH nernei A = 500 MM, Ko-

puc. 10.7, 8) /ns nepemellieHHs BO3IYIUAbIX CKOIM-
JICHHH K NEHTPATbHOMY BO3AYXOCOODHHKY HIIM

TOpas# COCAMHAETCH C BEPTHKAIBHEIM HENpO-
TounkIM BO3aYXocGopuukoM (puc. 10.16, 4) wnu ¢

PACHIMPHTENLAOMY DaKy, INOMENIaeEMOMY HA
B rpasuTamMoHno#i cucreme ¢ BEPXHEH pa3BoOi-

Mel [0 HaNpapleHWo JIBHKCHHS BOALl (cm,

TpyGaAMH  OTKPHITOIO pacimMpuTensHoro Oaka

rIaBRHEIM  OBpaTHEIM croskoM (puc. 10.15, 6).  (puc. 10.16, 6)

BozayX, ckonmHpimiicd B BO3AyxocbopHHMKaX,

——koil-nonyerHM yikioH (He Menee-0;:005) Marnetpa-— BbiyckaloT B-armoehepy BpyIHylo—uepeseHyek—

Hule kpansl 2 (cM. puc. 10.15) 1 4 (cm. puc. 10.16)

puc. 100, &)

MunumManpbiid BHYTPEHIHA qnamerp d,, MM,
NPOTOMHOTO BO3IYXOCOOPHHKA (d, MOJKEH NpERbI-
MaTh JHAMETP NPHMBIKAKOMEH MarucTpaiu no

WiH Yepe3 aBTOMATHICCKAT BO3AYXOOTBOMIHKH J |

(cM. puc. 10.15), ecnn onu umeloTcd (HAPHMEp,
ana ¥YB-1, npumensemuic B Mockse).
Bo3ayX, CKOHBILIMHCA B OTONNTEILHBIX TIPH-

kpaiineit mepe B 2 pasa) onpeaensioT md Gopmyie
=26 {10:3)

1ae (f—pacxon Boael B BO3ayxocBopHMEe, Kr/4.

Gopax, B Bepxneii TOYKE CTOSIKA WM MATHCTPAH,
BBIMYCKAETCA B aTMocepy uepes BO3AYLIHLIC Kpa-
HBl (HAMpUMEp, HToNbYaToro THoa D, 15 ¢ Bo3-
OYXOBLUTYCKHBIM OTBepcTHeM d-= 2 Mm)

JIMHA TOPH3OHTANBHLIX BO3JYXOCOOPHHKOB

Bosnyxooreoasiue TpyOk ot Bo3gyxocbop-

——AOIKHA B 2—2;5 pusa (PCBHIHATE HX ARAMETD — HHKOB DeKOMEHAYETCA NPOKIAABBATE B HpeAeax




C MOMOIIBED [OBYX peNe YpOBHA, COelHHEHHBIX

Tpyboi 3" (puc. 10018, 6) ¢ Gaxom. B 10=T6-0Tan~

HEIX 37aHESX pacctosaWe [ (cM. pue. 10.18,4q)

MOKeT ORITH COKpALLEHO A0 KOHCTPYKTHUBHO IIDH-
eMJIEMOr0 MHHMMYM2, 2 THAMETPBI PACUIHDHTEb-
HOH M UHPKYIAUMOHHOH Tpy0 yMeHbIUEHHI [0
20-15 MM

Puc10:181p OTE]
MAFRCT paiRM
0.-19§§8Tﬁ°ﬁ.$ HACOCHOH CHCTEME OTOILICHHS C PY3ilkiM K0!
ACM, O—TO Xe, C ABTOMATHIHDN CHI'HA - Y
NHPOBAHHEM YPOBHA BOMbL B DAKE; 8 NOMAOMLCH B IPRBHTAHON-
1ok cHereme; /-4 - TpyObl cOOTBETCTBEHRG PHTE1bHAY, HHp-

-
AR K

HOTO GAKA OHPEACTSIOT B 3ABUCHMOCTH OT 00beMa

B rpapuTallHOHHOH CHCTEeME ¢ BepXHe# pai-

BOJIKON OTKPLITHL - pacIUHpHTeNLHENH aK mpu-

COSOMHAIOT K BhicIIell TOYKe IONAIoleid Maru-

KYISUHOIIIAA, KONTPONbHAR, NEpPEIHBIAR; J H G- penc COoOTBET-
CTBENNO IHKICTD W BEPXHEro YPOBHA BOILI B bake, coeamNenNble
Tpy6oit 3’ (c senTrnem D, 15) ¢ bakom

BOABI B cucreme ¥, 1o gopmyune (pasmeprr Hakon

10148 LY
—crpanum (puc- 10:18;8)

TMoneanwiit 06bEM OTKPHITOTO PacIIHPHTEIb-

HPHHAMAKT [0 THHOBBIM YePTEkKaM)

i =)

1~ (104}
¥ irox L ad )







Yer

o )

BeIHYHHOH Ap_ . MOXHO mpeHefperaTs.

N
rae Q. = Z£ 0, , - TelUIOBas HATPYIKA CTONKA;

— EcrecTsennoe UHPKYISIAOEREOE IaBJICHWE, BO-
JHMKAIOIIEE B PACYETHOM KOJIbIE CHCTEMbI BCIICA-
CTBHE OXJaX/ICHAS BOJIbI B OTONHTENBHBIX HpH-
Gopax Apmp, Ma, onpeaenserca mo Gopmynam:

4) B BepTHKaNbHOH oaHoTpyOHOH cu-
creme npu N nprGopax B cTOfKe, BXOAALICM B

6) B ropulontadbHoH omHOTPYOHOI
HIH OBYXTPyOHOH CHCTCME B DaCICTHOM
KOJIbIIC YEPE3 BETBb HJIM OTONMTENbHBIH MpHGOP
Ha HHKHEM 3Taxe (0e3 MHOWKHTEIA ¢ IPH pacucTe
B krc/m?)

pacdeTHOE Koabno (6e3 MHOXHTENA g NPH pacyeTe

Ape.ap = hy (v, — v,) = Pgh, (¢, — 1),

2
By _ ; BHLMY
ap i
il CG‘;1 lleHTPanl OXTARTEHHE B BETBH HIH OTONHTEILHOM npsH-

Gope HA HMAHEM T4 M MAUDEBAHMS B CHOTEME, M; |

rie Q,—HeoGxoaumas Tennonofada TEMMOHOCHTENEM B
i-¢ OOMEILEHAE:

LEHTPLL OXIWKACHAS BOIbI HOMeYeHE! Ha pye. 10.8 n 10.9
YEPHBIMH TOYKAMH.

Qi*Qn.iBJ}z- (10-]3)

B nacocHBIX cHCTEMax JAONYCTHMO HE YYHThI-

Q, ,~ TCILIONOTEPH /IO NOMEIIEHHS, Bt (kxanfu);, B, n
B, nonpasoynble xoahhmuHenTLl (CM. . 9); A, —BepTH-
KANBHOE PACCTOSMHHE MeXIY YCIOBHBIMH LeHTDAMH:
OXJILKEHHS B CTOSKE JUIS i-ro npubOpa ¥ Harp

BATH Lfgp:. CCAH Ummmmﬂﬂﬁﬁ?r—
HacocHoe umpky aunounoe gasneHue Ap, Bbl-
DupacTcs:
4) TPH 3aBUCHMOM TIPHCOCAHHCHHH CHCTEMBI

{(:cpemﬂa BLICOTHI TERNOOOMEHHHKA HilH KOTJId, TOYKA
CMCIICHHSA BOOB B TCNAOBOM NYHKTC H T. I'l.), M, HEHTPEI

oTomyenus Oe3 cmemrenus (cm. puc. 10.1,0), a
TAKAKE CO CMCCHTCJILHBLIM HACOCOM HA MEPEMBIYKE

OXIAH/ICHHA BOMEL B CTOAKAX MOMedeHnl Ba puc. 10.7,a-¢
YEPHEIMK TOYKAMH; PACCTOSHHAE A, MOKET HIMEPATHCA OT

(cm. puc. 10.4,q) - paBubiM pacnojaraeMoil pas-

HOCTH HapieHus p, — p, [cMm. dopmyny (10.1)] 8 |

YpOBHA MATHCTPATTH, upomazlunaemaﬁ B NOOBAIL-

TAUTA DDA UaNTVTOLIV TATIATTRADATAD D Amoosuwa



7 L VAN RN MR REpVANALAAS A EL) v R AmiAv s wAp s s
WP‘ {74 uunmmom—myﬁax—{m.—raﬁﬂ.—fﬁﬁ)‘,—‘
g M) B CEBEPHOM CTPOMTEIbHO-KIHMATHYECKOH
a0 30HE NIPH JICBATOPHOM INPHCOEIWHEHUH K TEIUIO-
475 \\ \\\ & duKannonnoii cen —ue Gonee § kITa (800 krc/m?).
E NN ”
AR 10.8. Cniocofhl rHPaBIHYECKOrO pacyera
125 AR g CHCTEMBI OTOILICHHN
N r-3
/] ANNAN g 7 ['MApapiMyecKuii pacveT CHCTEMbl BLIIOJNHS-
- SR : I~ % HOT JIBYMS - OCHOBHBIMEA CTIOCODaMH:
~1 o J 1-no xapan\:pmuxam runpannnqecxoro
5 = SunS. s 2 AHIICH ; a METTIA
e pr6 KOrjiad OnpenesaeTcs pacxo,n. BO/IbI B mlx).
= =7 2-10 YJIeJbHBIM JIMHEHHBIM NOTEPAM JaBJIEHHS
05 7 75 2 u (ucxojts w3 MpRWATOro pacxosa Bofbl B TpyGax,
KOTr/la noAGHpaeTcs Hx THAMETP).
Pac. 10.19, Mamenenne mmw Ap, B [Mepenagsl TeMnepaTypsbl BOALI B CTOAKAX HIH

©0 CMEIIEHNEM B BOJ0-
l:l'”‘llml neBaTOpe
Py H Py—RARIEHHS B HADYRHEIX NOAZIOLIEM U 0GPATHOM 1enI0-
NPOBOAAX; K- KoDHIHEHT CMEILIEHHS

BETEAX CHCTCMBL B IICPBOM CIIYy9a€ TNOJMy4a-
HOTCH  HEPABHBIMH {,IIDI'IyC’]'I{MCK: OTKJIOHCHHEC  OT
At,+7°C mpu Az, no 45°C), Bo BTOpOM CJIy4ac

pa:snotrm JIABIICHHR py — py H lco:ﬁl:d:ﬂnnerrra cMe-

aens Ay
MH O

THPHHEMAIOTCH PABHEE
10.8.1. Cnocob 2udpasauueckozo pacuema

n) IpH MECTHOM Tennocuaﬁxenuu (cm. puc.

N0 XapaKmepucmuKam
conpomueaeHus

HEHAS K TeINOQHKANMOHWHON CETH—HCXOOA H3

Ipn pacyete no IToMy crnocoby NHHEHHBIE

npennonaraemoﬁ PasHOCTH JIAB/ICHHSR B TOYKC by-
~ NWiero BBOAA TEIIONPOBOLOB p; — py = 150 kIla

(oT TpeHus) W MecTHbIC (B MECTHLIX CONPOTHBIR-
HHAX) TIOTEPH JaBieHds HA yYaCTKe CHCTCMB Ap,

(vanopa 15 M) H KodUIAECHTA CMELICHUA 3/ICHa-
Topa—mno Tada. 10.6;

Ia (krc/m?), 5axoAsT no GopMyJie (C NEPEBONNbIM

TABJIHIIA 10.6

HACOCHOE UMPKYJAALMOHHOE JABJEHUE B
3JIEBATOPIIOH CI‘I(TEME BOAAHOI0 OTONJIEHNSA
s k[la (KI'C/M?), NPH = 150 xfla
(

koa(pdmumenTom k mpu pactere B krc/mM?)
Ap = kSG?,

(10.16)

rae G- pacxcu] BOJTH HA PACCYNTHIBAEMOM Y4ACTEE, KT/,

BAHYRCKOTO COHPUTHATCHUS —
y-mc;n l'[a;‘(xr,!-l)" [(ltrcfu’)}’(trfw)"] onpeenseMad o

Pacyernas  HacocHoe JapjicHHE Ap, NpH TEMAEpATYpe BOMASL
TEMIEPATYPA ty, "C, # koxhdHIHENTe CMEIEHHR W

dropMyae (¢ nepeBoaHEIME RodhipHIHEHTAME Kk HPR pac-
werc B KIrc/M?)

BOALE B

cucTeme, “C 1 = 1S 130 150

ks:u(}_uzg), (10.17)

[ u Ap, u Ap, u  Ap,

k—unepesonuoii kooddumuent: ans CH-k = 1,0, nx

85 65 1,50 22 (2200) 225 15 (1500) 325 12(1200)
95 70 0,80 36 (3600) 1,40 23 (2300) 2,20 16 (1600)
10570 0,29 65 (6500) 0,71 39 (3900) 1,29 25 (2500)
1ms 70 - - - 0,33 62 (6200) 0,78 37 (3700)

cacteMBl MKTCC=k =0,102; A= yoensHoe THHAMIES-
Koe pasiesne Ha ysacrke, Ila/(kr/9)?; upuaEMaerca no
Tabm 10,7 uAn peYMCHgETCR OO GopMyne

A = 625/10%pd? ; (10.18)

I) NpH HEIABHCHMOM TIPUCOEMHEHHH CHCTE-
MBI OTOILIEHRS (CM. pHe. 10.1, 6), IpH 33 BHCMMOM
CO CMECUTCNBHBIM HACOCOM HA OOpaTHOW WM

—mwemﬁ—mm&ﬂa%wc%%—«)—a—mmmmmmm—

TAKKE IPH MECTHOM TETIOCHAOMKEHIH (CM pHC.

— 101, ) Ge3 mepCreX THBEI TPHCOe AUHEHMS K TeIII0= P =CpeRAN IUTOTHOCTE BOTH, KM

d n 1 nﬂyrpeﬂunﬁ nnamc'rp " n.mma y‘lama, M;

umu npuemMaerc no tabn. 10.7; L -cymmMa KOIIJ‘bM-U.B

no Tabn. ILI2-IL20 (oM. Tamke Tabo. 10.8 m 10.9)
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IMATWIAA R TYRPHLAGITIUD VILG LADLA WA ILEAU L I

o = 0;/0., (10.25) [ns OTAENBABIX OTONHTENLAKIX MpUGOpOB HIDKE
janbl  gEdgepedapopannbie  3naveHHs KMC.
O, ,~ IpOBOAHNMOCTE KOHTYpd, COCTOALUEIO H3I TYINHKO- .
2 S 8 . 3uavenus KMC paguaTopoB YyTYHHLIX CEKIMOH-
COCAHHEHHBIX, AP YH4CTKOB MATHCTDANEH N0 CTOAKA i, HIX, MPHCOC/MMENHEIX X TPYGam 1o cxeme cru-
," 3y—BHE3 (CM, ra, 9), yKa3aHEI B 3aBHCHMOCTH OT
6. =0.nEa, (10.26) uscaa cekunii 8 npubope (rabn. 10.8).
1

e o, y—MPOBOJAHMOCTE KOHTYPa, OMpefenfAeMas HO

N
— HEHTOR 34TEKA-

WOXOMA WA AHadeHmd omprens w  CONPOTHBAEHMS HPOTOUHPIX (CHW3Y-BHM3

TAB/THAIIA T0.8
JHAYEHHSA KOB3POUIITHEHTA MECTHOIO

YYTYHHRIX CEKLIMOHHBIX PAAMATOPOB
MPH w > 0,1 M/C

HHA BOALI BO BCC CTOAKH CHCTEMEL.

I[QTQQH JIABJIEHUsA B TaKoW cHCTeMEe oTolje-

Huamerp yenosuoro KMC upn uncne cexnni
M

HH# C PACX00M BOML (. onpeaensioT no Gopmy-
——ne(10.16) wucxoas n3 3uavenns kS, [dopmyna

(10.24)] wn no dopmyne (10.19) ucxoan u3 3nave-

—rua o, Thopmyna-{(10:26)}

10.8.2. Cnocob cudpasauneckoco paciema

— NO YOeabHbIM AUHEUHBLM

npoxoda o
4 8 12 16 20 24
13 145 1,60 170 1,80 [IB5 185
2 e . ) n .
25 165 220 265 30 325 340
32 L80.260 370 50 650 80

CpenHue 36a HMKJMC—MHHQPOB—CIW—-
P

HOMeEpAM Oas1eHs

HBEIX NaHENBHBIX H KOHBEKTOPOR MNPHBEIAEHBEL B

ITpu pacuere mo 3TOMY Ccriocoby THHeHHAbIe

rafor 0.9 3nasenne KMC unpubopa ¢ Rogsoi-
KaMH MOXHO OMpefeuTs o hopmyne

— (0T TpeHAA) W MECTHEE (B MECTHHIX CONPOTHBIE-

! UIMHA PACCMMTBIBACMUIL  YHACIKA, M; £~ MCUIHMC

-~ motepy jaBsenss Ha ysactxe, [lai onpejeasiorcd 1o pagmenbiuee IAAUeHHE Ap; —OTHOMWEHWS pacder-

tabm. 1L.3.

———HoTepr KarieHns B UHPKYIRIMOHHOM KOAbNEe — wonsna L

COCTABJIRKOT!

NpH MOCTIE/IOBATENLIOM CoejfiineAnA N yyacT-

KOB

ComSald (10.31)

HOI'U0 KWibE CHUICMbL, B KOTUDOM YUIAHUBJICHU

HOro IMPKYJNAIHOHHOTO JIABJIEHHA .ﬂpp K JAIHHE

Ap, = Dp, /XL (10.32)

B mnacocroii BepTHKAILHOH oanoTpyOHOIM

1

IpH 1APaiNenbHOM COGTHHEHMH JIBYX ydacT-

CHCTeME—3TO KOMbLO Hepes HauboJiee HArpyxeH-
RBIA CTOAK M3 YIANCHHBIX OT TEIIOBOrO MYHKTA
OpH TYNHKOBOM JIBHKEHHH BOJILI HIH uepes

nauboiee HAFPYKEHHBLI U3 CPEAHHUX CTOAKOB IpH |

KOB, CTOAKOB W/IH BeTBEH

A An 308
ety

MONYTHOM JIBHXEHHH BOALI B MAarucTpaiax. B

P af s A

HacocHOH ABYXTpyOHOH cHeTemMe —3To KosbIO 98—



HOE KOJIbIO Bblﬁﬂpa.l{)T no MeHbINEMY 3HAYCHHIO

NOTCPSs JUBJICHAUA B ceTeme (rabn. [1.21) E/-obmas

Ap, [em. peipakenue (10.32)] B AByX xoabLax
Yepes BCTBM HA BepXHEM H HIDKHeM JTakax. Tax

INHAA TOCHCHOBATEIbHBIX YHACTKOB, COCTABNAIOIIHX
PUCYETHOE UHPKYIANMOHHOC KOMBIIO, M.

se TOCTYNAIOT NOpH pacieTe PaBHTALHOHHOM
CHCTCMbl, CPABHUBAN 3HAYCHHA Ap; B IMPKyns-
ITHOHHBIX KOJIbIAX YEPE3 OTOIHTEMbHbIE HPHOOpEIL,

Tpu BHIDOPE AHAMETPA OJHOTPYDHBIX CTOf-
KOB.C ABHKCHHEM BOJIbI CHH3Y — BBEDPX B 3AMBIKAIO-
UIMX YYACTKAX MPHHHMAIOT BO BHHMAHUC HE TOJb-

oBOIe IMYHKTA.

Tpu toabope auaMerpa TpyS B IHPKYNS-

[[HOHHOM KOJBINE HCXOJAT H3 NPHHATOIO pacxoida

ckopocth— cM. Taba, 10.5), HO u MHHHMAJTLHBI

“pacxop (jurs oGccredeHns 3aTCKANKS BOJbL B HPK-

Boper). B tadbn. 10.10 a1840pHCHTHPOBKH yKa3an

BOABI M CPETHEIO OPHEHTHPOBOYHOI'O 3HAYCHHA
YACNBHO# MuHeinoli noTepH aaBacuus R, onpe-

MHHHMANEHO AOTYCTHMBIH pacXxojl BOABL B TAKHX
CTOAKAX € PAAHATOPHEIMH Y3JTaAMH. ,[l}lﬂ CTOAKOB C

manaaranrn ra dhanane

MMUAODHLIMA VITaMH HHOTO BAOa. 0cODeHHO TIDH I



TPYUHBLE CTOHROUB, lIPpA KOJUPUM OUCCHCMABAC ] -

D,15 MM G, = 140, npu D 20 mm G, = 250, npwu

FUCTpATaxX (IpUMep MocTpoeHHs—cM. 1. 10.9.2)
Jlns nocTpoeHHA 3MIOPHl HHPKYARIHOHHOTO

D25 MM G, = 400 K/4.
B pe3ynbraTe pacdera NOTepH AABNCHMA B

AABNCHUA B MATHCTPAIAX CHCTEMBL C NONYTHLIM
JABHAKEHHeM BOAb Heobxomum mIlpaB.IIH‘IECKI‘Iﬁ

OCHOBHOM IMpPKYJIAIMOHHOM KOIBIE, COCTOAIICM
u3 N nocieoBaTeNbHEIX y4acTKOB [cM. opmymy
(10.29)], momxkusl cocTapnsats (npu k = 1,0):

PRCYST —KpOMC —OCHOBHOTO KONBla Ciile OByx
RTOPOCTCNCHUBIN UAPKYNANMOHHLIX KON, 31.‘[1
KONBIA BRIOHpAroT 4eped GhukHuit W AaibHu#

(oT TelloBOTO TYHKTa) HaubGomee HArpyKeHHLE

(Rl + Z) ~ 094p,, (10.34)

CTOHKH.
[lpu THApaB/M4ecKOM PACYETE [POMEXKYTOU-

T.¢ AOMKHbI GLITH MeHbie Ap, NPUOAHIUTCILHO

_ ua 10% (3anac).

HBIX CTOAKOB OMpPECIdalOT pacnojaraemMmoe IHp-

KYJIAIHOHHOE JAaBJICHHE IO M JOrHY- |

PacieT BTOPOCTENEHHLIX WHPKYIAUHOHHLIX KO~

~3eH CHCTEMbE NPOBOAAT MCXOIR U3 PACHCTA OCHOB-  SLIOPY UHPKYJAUHOHHOIO JABICHUA B MAtHCTPA-
JIAX. ,[[Jm ysa:nm nm‘ep}, JaBJICHHSA Mmyr npH-

HOTO KoJibild. B KaKIoM HOBOM KOJIbLE pEI.OC‘I.HTI:l*

KH, NAPAIUIEIBHO COCAMHEHHBIE C YHACTKAMM OCHOB-
Horo kofibia. [IpH 9TOM CTPEMATCA K NOJYHEHH D
paBedctsa [no dopmyne (10.30)]:

Hoit dopmyne (10.37), Mcnonb3ys TMOCTPOEHHYIO

Iuamerpa. B nchym o4epelib H3MEHAIOT THAMCTP

“TPyD, COEANHAIONMX CTORKH ¢ MATHCTDAIIAMH.

[IpH HEeBO3MOKHOCTH YBA3KH HOTEPE jaBlic-

Z (R + Z)son = APy nous (10.35)

riae Appm-—pamonaracmoe UHPKYIAUHOHHOE OaB/IEHHE
An8 pacucra JONMOMHHTCILHBIX HE oﬁgmx YHaCTKOR

HUS NIYTEM H3MEHCHHA MHaMerpa Tpyb ruapasiu-
YECKHI pacyeT BBLIIONHSOT cnocoboM xapakre-
PHCTHK TM/IPABITHYECKOTO CONPOTHBICHUS (CM.

n. 10.10). B HckmouuTeNLHRBIX ciiydasx npubera-

3TO AaBNEHHE NIPHHAMAIOT PaBHBIM NOTEPAM

——puBResvs (paHee BLIHCIICHHDIM) Ha HapaaIensHo — AHadparmer d ., MM, ONpeacHMioT (IpHHUMAaL ero——

T K IHadparMHpOBAHHIO CTOAKOB. [uaMerp




rpT AN A prara g e

Bt T Tt e e

dn = 3354{Gc2rfa‘pn o

10.38
[d, = 2,0(G% /Ap,)>*%] % { )

XapakTepHeTHKA-CORPOTHBICHI CMEHCHRO——
ro 3aMelKarollero yvactka S, amusoi 0,5 M B

rae Ap,—HeobBXonMMEIE 1A YBA3KH MNOTEPH NABJIEHHA B

topmyne (10.40) MOoKeT GHTE TPUHSTA paBHOd: |
upu D,15-84-107%, npu D,20~24-107* [a/(kr/a)>.

anadparme, Ia (kre/m®),
[Ipy rHAPABAHYCCKOM PACYCTC CTOSKOB € 33-
MELIKAIOIAME YYACTKaMHK 3HaueHMA koapdrmen-

——FR-3ATEKAHIABO AL B APHOOPLI-RPHEHMAIOT HO—BOIHHKC NDOCKTHPOBIIHKA. —3-¢ w3a.—M.; CTpoii-

Ta6m. 9.3 wim seukcsoT mo dopmyne (10.23).

—Tak—cnmer—mcmmmmmm-—-ﬁpmw 101

XAPAKTEPHCTHKA I'MJPARIHYECKOTO CONPOTHRIEHAA

PesyabTarhl THAPaBIM4YECKOTO PACYETA CHCTE-
MBI OTOILTEHHS 3aH0caTes B Oank (oM. tabu. 10.12);
nopAnoK 3anoiiHeHds OmaHka wamoxeH B Cnpa-

winar, 1975.-C. 94,

SHHM-FHAPRRIHIeCKHH-pacer——
OCHOBHOFO UHPKY.ISUHOHHOIO KO/IbUd BEPTHKAILHON 0f1-

5, saMBIKAMOIMEro y4acTKa (3.y), cpA3albas C
NEiCTRHEM eCTECTBEHHOTO NHPKYJISIIHOHHOTO AaB-

HOFPYOHOH-CHEFUMbE OTOWACHH S £ BOPRHUCH PAsSBOAKOR, —

TYOHROBLIM JBHKEHWEM BOIB B MArNCTPRAIAX, IPHCOSTH-

JCHHS B MaJOM KOJIBIIE OTONATEIBHOTO npUbopa,

HeHHOl —yepes BoABCTPYilHLI—2AepaTOP K HAPYKHbIM ——
TellIOOPOBOAAM, MPH MAPAMETPAX TeIIOHOCHTENH |, =
— 150°C 1= 95°C, = 70°C, Tennopbie HAPYIKH HPH

TABMMUA 1011 gyeme (prc. 1021 .

SHAMEHHS 8. -10°, TIAJKI M), B MAJIOM
UMPKVIAUHOHHOM KOJIBLE OTOTMTEILHOTG
TIPUBOPA BRICOTOM i, = 0.5 M (TTPH k= 1,0}

Bopos m ywacrkop (BT), WMHB YHACTKOB yKalawel Ha

HOBJIEHBI ¥ CBETOBLIX 1IPOEMOB, IIPHCOEAHHEHBI K CTOSKAM
03 yTOK CO CMEUICHHBIMH ODXOAHBIMH YH3ACTKAMH Ha
TpeTheM 3Taxe (¢ kpaHamMp KPT), ¢ ocepbIMM 3aMuikaio-
LLIMAMMH Yuﬂl""r‘t'l““ Ha l\'l'dlpll'm‘ H_CO CMeL 1A 14

AnaMerp samexaro- Ooad npafiop nps Jed#e- Jpa opubopa
WICro Y9acTEA (1.Y) HHH BOIR € OCCHBIM 3 ¥
A

MBIKAFOUNIAMHE Y4dCIKaMH Hd HEPBOM Tdke {C KpaHamMu
KPII

CBEPXY-BHHZ CHUIY-BEEDX
3y c 3y

OcHOBHOE IHPKYJSUHOHHOE KOJNBUO BROHpaem ue-

pes crogk [, UmHa Koneua 56 M (IpMEHMaf, Y10 npapas |

Chnig- Of2-  Cwe-  oce-

BOABl B MPHOOp, OAHOCTOPOHHE NPHCOEHHEHHBIH

BAT R CHWETAMET THAYU TATRUN TNUHHEAR meanily Parusrans

_ 4500-3600- 1,06 1,1

K CTOfKY, PACCHHTBIBAOT N0 BHAOHIMEHEHHOH
dopmyne (10.23)

Cor=—Tg708 =70 — Lo0 K4

T Se—— (10.40)

Cpeatisa-yheibaas ROTEPI-AaBie HHS-HA FPOHKE AG
thopmyme (10.33)
Ry = ?’655'—5530 = 76 Ma/m.

A k(S 4+ 5)
¥OURAET = el
L€ 3HAK LUIFOC NPHHHMAOT OPH JBAKCHHH BOJIR! B CTOAKE
CBEPXY - BHH3, THAK MHHYC - TIPA JBHKEHHH CHH3Y — BBEPX.

POB K CTOSKY W D4BEHCTBE XapakTepUCTHE COMpO-

Pesyaurarst UBupaBiIMueckoro pacuera (mo rabi
11 9 1.2 suocnm b Daank (taba 10.12)

10B 3arexkanss Boakl B npubopel [To dopmyne (10.39)

——THBACHN APHOOPHBIX Y3A0B-SHAYCHHS S HOHYe-—OHPeas:eM i HPHGOPOB; |






BAPRIIGE EWsds WIIRAGULIITIN PAEWIULEL S T BATLLIR ]

=0 enens

Yeaactok 4

AbA TOMMHNA A HDONGHE npH JaBJICHAS HA TPEHHe N8 TMAPABNHYECKOTQ PACHeTa BTO-

TL =114 223 POCTENCHHOFO HUPKYARUBOHHOIO-KOALLA-CHCTEMBL-OTON-

Gppn = 1 — 0= 1 = 0,33 =107
nenus, niobpaxenHoil Ha puc 10 21

Yuactox §

OTBOT ‘ll\ylﬂ MM r, = I'I‘l'l _r‘.. .1:‘."an 9_—!-41:1(\07 WO KOALIA
Yuactox 6 qepes CTosK 2 CBOOMTCH B JAHHOM Chlydae K pacuery

TPOHITHE 1A OTHETBICHHM LPH CAMOTO CTOHKA 2 Pacnonaraemot UHPKYAIHOUMOE Q8-

G =1-05=05 n peaensu no- JIEHME MM PacueTa cToska 2 ompeaenseM no dopmyne

08 4 qoam

TO We, NPH CHHEHHH 0TOKOB 20 * <

— ﬂpl,”z=£(Rf+2}3—7+(&Pec12—‘5pe|:1l)=

—— oA = 3245 + (1027 —980) = 3292 Ma,

orsome D15 MM, 2wt 08 2=106 064981

TPoliRKK NA NpoXofe OpH riie Ap. . 5= ——— (2500 3 + 1900 6+ 3600 9.25) x
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=320 KE/4; d = = =
Fipumep 10.3. Brmonnnm ruapasiangecknii pacuer
~ MANOTG UMPKYJIANEOAHOTD KONbLOA OTOIHTENLHOID [pH-
6opd HA BTOPOM 3TaXe B CTOSKE |/ CHCTEMEBI OTOILICHHS,

npubopLl Ha BBUIEPACTIONCKEHHBIX 3TaXaXx-—C
Y4eTOM JZONGIHUTELHOIO ECTECTBCHHOIO UHPKY- |

_ mobpaxennoii na_puc. 10.21. Pacxoa poa B crosge HHMOHHOTO J3BjICHHS. \

G., = 180 Kr/u. B uacTHOCTH, pACHONATAEMOE UHPKYASIHOHHOE
Pacnonaracmoe MuPKYNSUHORAOE AABTEHRE JWBJICHHE JUIS THAPABIHYECKOrO PACYETA NONMONHHTEIb-
- HEIX He OBLIHX ywacTKOB, COMHAMIONMX OTOMUTENLHEIE
App.van = Z(RI +“Z}, ,{..+ ot‘SPQr{'nP (fox = tow) = npubOpH HAa BYOPOM FTAKE C PACCYHTAHHBIMA YIACTKAMH
=00+ Yy =al11a, NpHBOPOB Ha NEPBOM 3Take, COCTARIALT (De3 MHOMHTENN

rne Z(RI+ Z), , = E(RI + Z), = 58 a g TpM pacHeTe B Krc/M>):

no rabn. 10.12 mexons u3 xospduumenta 3aTexanus B HACOCHOH CHCTeMe

poant B npubop a = 0,33; App = (Rl + Z) + 0,40fgh, (t_— t);

0,5Baup (fax — fyu) = 0,5-0,64-9,81:0,5- 18,4 = 29 [Ta (an An

Qpp T Lpy T wyTuap, —
GHEHE BATELHO, HE“I[EFFB!!—'FE?H ik H-l K 33$$" = = X Y — = "I zﬁ Ila
UMEHT 3aTekaHHd Oyaer veckonsko Bonkilie Hpu-
~HATOr0 TIpW pacyeTe. Heswska He MpeBNEeT
15%, mosTomy pacuer ocrasisiem 6e3 H3IMeHEeHHS. Haxomim no gopmyxe (10.33)
0,65-10176
o Rip = ———=—— = 53,5 Ma/m.
10.9.2. Tudpasauveckuil pacuem N P N
33}””“’“{-45”0“ 3anonusem pacyerpsii 6nank (rabn. 10.14), onpe-
aeyxmpyﬁuou ~CHCHIeMbl JISANA PRCXO BOAB HA YuacTkax no-opmyne (10:14); xax
5 opumMepe 10.1 (npu B, = 1,06 n B, = 1,1), n noneaynce
—IToT pacyer BRINOJHMIOT 2HANOrMYHO Pacye- tabmsuanTpwi— Il
Ty OHHOTPYOHOM cucTeMbr (cMm. m. 10.9.1). Vea- Cymma koo pHIHEHTOB MECTHBIX CONMPOTHBICHAN
——30UHBIT PacHcT UAPKYIAHMOHHLIX KOJCH 9E€PE3  Ha YACTKAX MArHCTpasieli M CTONKA HadifeHa KAk M Ama |



e by S N T i s R e i FICBASKA | —W, 7 70) HUXOUMTUH B JUUYCTHMBIX 1pe-
e O N 153
kpad gwolioll perympomsd D ISwmm .. ... ... 14,0 Hapxya X1
pamdarop PCT-2 mpu DJISwm . . ... 0, [ plcy IIGP O Heped CToaK « opafop
"~ KpECTORMHA Ha OTRETRISHMH NpH CIHANMH NOTOKOH- HA MEpROM ITRNE, FOCHOTAPAcHIOE TPV ANRHONROS- A0
no rabn. TL16 upu dopy = 0,59 8 Gopyy = Goppn = 0,11 _24  JIeHHE IR PHAPABINYECKOIO pacyerd ysacrkos 27-32:
m Ap, = EZ(RI + Z}o-15 = 2881 Ila;
1m0 = i3

B PEIVARTATE PACICcTa ONA MOJYYCHHA pPABCHCTBA

0,65-2881

R =362

=52 Ta/m.

(10.34) notpeGopanocs yMEHLIIHTE JHAMETD YwacTka [7
(ycrapesiune pauHsle 8 Tabn. 10.14 nocrasiessl B ckob-

TIOTepH ABliCHHN Ha  YY4CTKExX
Tadn. 10.14)

27-37 (om.

KdX), TAK Kak OBUI DOMydeH 3dnac UAPKYISLHOHHOIO
[JaBJeHds, 3HAMATeNBHO npeBsiualonmd 10%.

Z(Rl + Z)37-32 = 2843 Ma.

B pesyisTaTe yTOMHEHHS THIPABIHYECKOro pacyera
3AMAC NHPKYIALHOHHOTO [AR/ICHEA B CHCTEME COCTABJIAET

Hepaska paeaa 1,3% < 5%.
Jna ynpouleHHs THAPABIHYECKOTO pacdeTa Hacoc-

N
Ap, —Z(Rl+ 7)

HOfi nByXTPYGHOU CHCTEMRI OTOMIEHHAR AONYCTHM BHbOD
KOPhHIREHTOB MECTHOTO COIPOTHBJICHHA CBAPHBIX TPOH-

—— 100 = 10%.
Ap,

Limpxcyiaumonnoe Ko/suo sepes croak [ w npubop an
P araxe. Pacnonaracmoe nHPKYNAUNOHHOE faB.]e-

HHKOB B MarRCcTpauax no taboa. IL20.

Ha prc. 10.23 npeactapnena smopa WHPKYIRITHON-
HOFO [JdBJACHWA B MAarHCTpAIaX CHCTEMBH OTOIeilnd,
NOCTPOCHHAR Ha OCHOBAHMA THIPABIMYECKOTO pacyeTa

HHE T8 VHAPABIMYCCKOro pacdera He oblgX yHacTkOB,
[apauIeibug COSNHNEHHLX ¢ YTACTKAME OCHOBHROTO LHP-
EVJISUHOHHOTO KOJBUA, T.€. ydactxoe [19-26:

TPEX NUPEKYTAUAORHEIX KOJEN 9€PE3 MPHOOPH Ha MEPBOM
arawe Onmxkwero I, cpeamero VII # gamsbero XI
croAkos, Ha pRCyike ormMcdensl 5anac A WIPKYIHUHOH-
HOrO gaBneuds B ocHopHoM koabne (OK) cucremmr n

. TONYYCHHBIE OPR pacueTe Mapaniensno
COCAHHCHHBIX YHacTKOB, COOTBETCTBEHHO 4EPEl CTOHKH

——————Apy=E R H-Dy—rr =299 {
r 0855

2
IR AT,






AP, AU 00 XAPAKTCPHCTHKAM COHPOTHB/ICHHA

j‘t 8 .2 . Cnoco6 pacyera, OCHOBAHHBIH Ha 3a/IaHHOM
S IR S s , o NPOBO/IEMOGTH TPYO, UDHMCHSIOT TIPH NPOGKTH-

‘\2 6r 21 'ﬁ’ﬁi\l&%g‘ LZ 28 POBAHHH HACOCHBIX BEPTUKANIBHBIX H FOPH3OHTAh-

%E 4 257% TS E{? HBIX OJHOTPYOHBIX CHCTEM, BEPTHKAJILHBIX ABYX-

A F #1R ;‘!\ 72 TPYOHBIX CHCTEM C KpAHAMM NOBBINEHHONO CONpPO-

:. 0 tupnenus. B pesynbTaTe pacueTa ONpERENIOT

I TNy ¥ WWE I I I HOTOKOPACUPENCICHHE B CHCTEME MCIKTY BETBAMM,

CTofKaMH U npubopamu — NEECTBHTENBHOE TIPH

Puc. 10.23. Smops_aupky a 8 paxipydi CKOPOCTH - ABUKCHUA-BOb-Bhitie-0.8-Mfe; ¢ OTkIO——
CHCTEME OTOMLIEHHSE ¢ OIYTHRM JRxended BOTh § MATECTpALINX - % 0

{em. pac. 10.22) HEHHEM OT JCHCTBHTENBHOTO A0 5% IpH cKO-

—— =Xl —nomepa cronkos, 1—32—Homepa paceTisix yuacTkos —— pOCTH HE HEXe 0,3 m/c




BEPIMTHRUIBRUK VUROITLP YURUYK CUHCTHEMDBLE,

I

pazoeiennot Ha ROPacaonsie 4acmi
¢ MYNUKOBBIM OBUNCEHUEM 600bL

Crosk ! cOCTORT H3 MOCNeNOBATENHHO COCHHNEH-
HBIX Y4acTROB 3, 5, 7 1 pasBeTRAeHHBIX OpHOODHBIX VATIOR

& Ma2ucmpainx*

MexIy HUMH (Ha EPBOM H BTOPOM DTAXKAX).

X4pdKTCPHCTHKA CONPOTHBIECHHS yd4acTka 3 (cm. |

Juamerp TpyO BBHIGHPAIOT HCXOOA H3 pac-
YCTHOTO UHPKYJIAUHOHHOI'O [IABJICHHA A,pp (em.
n. 10.7). Mna 3roro B IHPKYJAIHOHHOM KOJbIE

____CcHCTeMEI 9eped noClefuril (TynMkoBeii) crosx

pic. 10.21) npu =14 M u E{ = 14,3 (Bknrouas npo-
Toguui npubopueni yien ¢ kpamom KPT Ha Tperhem
araxe) no dhopmyne (10.17):

TS £ T A% 10

onpegensior Rep mo dopmyie (10.33), IMna xax-

<O o 3
oy = Hh6{277 m--r 30— =

= 552,3-107* Ila/(kr/4)?.

-~ HOFO YHACTKE BBIMHCIAIOT YAE b HYIO XaPAKTEPHC
THKY COMPOTHBIIEHHA o (opMyJe

ﬂ..fl.ll Oupele/IcHuR xapaxmpncmm CONpOTHBIIE-

S}'n = ch;‘(Ggp, (|0-43)

HaiileM npoBoarMocTH [no ¢-opmy.lle (10.20)] noasoaok

K_npubopy (MHOEKC «i») ¥ 3UMBIKAIOUIErO  YYACTKA |

rae Go,— OPHEHTHDOBOYHBIH DACXON BOALI HA YYACTKE,
KT/, onpeneiseMblii no gopmyne (10.28).

(MHOEKE 3. y»):

Nuamerps Tpy6 HA3HAYAKOT, COMOCTABJIAA
NOJYHCHHBIE 3HAYEHUSA Syn C BEMHYHHAMA Sy, IR

=10,6(2,7-2+ 13,55 10"+ =200.9-10~%;
= 100:(200,9)* = 7,1;

CTaHA4pTHEIX Juamerpos 1py6 no Tabm. 10.7.
JIns NOBLILICHHS TENIIOBOH - YCTOHMUBOCTH CHCTE-
Mbl IPH BEIGOpE AHAMeTpa TPy HPHHAMAIOT: JIS

Sy, =10,6(2,7-0,5+23)107* = 38,7-107%;
= 100:(38.7)"% = 16,1.

XapakTepHCTHKA CONPOTHBIICHHUA Y314 10 GopMyIIe

—cTofAKos—OmrKaimmi — MCHBITHI — aHAMETD, O

MardcTpanei — Oauxaiimii  Goaeinuit  aHaMeTp

122y

§'o=1:(7,1+16,1)* = 18,6-10~*,

Tpyo.
JonyCTHMOCTE CKOPOCTH IBHXCHHS BOIBL

MonyTHO BuMECIHM KOXPOUUMEHT 34 TeKaHU) BOIBI

npH BoiGope JAuameTpa TpyD npoBepalOT 1O
1267. 10.5, BRIYMCIIAS CKOPOCTB 1O  JA4HHBIM

B upRGOp HA BIOPOM 3TEAT 0 (opMyne (10.237 |
a =71:(7.1 +16,1) = 0,31

1abn. 10.7, rae npusefed pacxoa BOABI NPH CKO-

__pocru 1,0 M/c (eciH, HANPHMEP, PAcX0] BOIBL

B Tpybe D,15 cocrasager 500 xr/u, To cKOpOCThH
o HBHAKCHAS BOLL W= 500690 = 0.72).

Pacuer HAYMHAIOT ¢ MOC/CANCIO (TYIHKOBO-

o) CTOWKA, 3a[aBafCh PACXOIOM BONB B HEM,

COOTBETCTBYIOIIUM HECKONLKO Gonplllemy mepe-

(8 mpumepe 10.1 o = 0,33).

AHANOTHIHO OOpefenHM IS yyacTka § W npu-
BopHOro yila Ha NepsoM 3Taxe:

S;=1006(2.7-3+0.8)10 ‘—94,3»|u +

1

nagy TeMNepaTypH BOJLI (B npeldenax 7 C) no
cpapHeHHio ¢ Af. NPAHATHM JUIA  CHCTEMbL

$,=106(2,7-1,0+8,5107* = 118,7-10°%;
o, =92 '
S =10,6(2.7-0,5+74)10"* = 92,8-10"4;
‘ o, =104;

B LEI0M,
Tpumep 10.5. OupenenuM xapakTepHCTHKY CONpPO-

R;_, =1:(92 +10,4)> =26-10"*
Kosdduouenr 3arexkanus Boasl B npubop Ba

THBReHHA croska [/ (cM. puc. 10.21) mo ycnosmam npu-
mepa 10.1.

HACPBOM 3TAXE

a =92:(9,2 4+ 104) = 047

Pacxon momet B croske [ no dopmyie (10.14),

o [

. 4500-3600-1,06- 1,1
w17 4187025 + 3)

2~ 160-xr/4:

(p mpumepe 10.1 a = 0,5).
7 = 1 i i) =2 2 0=
TaknM oBpazom, XapakTepHCTHKA CONpOTHBIEHHS

crogka | (C IPHMBIKAIOWICH Tapoi YYaCTKOB MATHCTPE"
neii) no gopmyne (10.21)

VieibHas XAPAKTEPHCTHKA COHPOTHBICHHA HpH
R“ =76 Ma/m uo dopmyne (10.43)

——* Fuap: # ‘eMbi— RO OTHOCH

= (5523 4+ 18,6 + 94,3 + 26 + 253,9) 107 * =
= 945,1-10™* IMa/(kr/4)?,

4 HpPOROAEMOCTE cTOAKA | mo dopmyne (10.20)

TelbHEIM XAPAKTEPHCTHKAM COTIPOTHBIICHHS NPHBEIEH B
CrpapoqHnke npoekTHpoBntuka. 3-e mig—~M.. Crpo-

. = 100:945,1%% = 3,2 xr/(4 - TTa%3).

wigar, [Y/5.

Toche pacyeTd NOCHCAHCTO (TYIHKOBOTO) CTOAKA [



KK OTHOIUEHHE NPOBOABMOCTER & 0.

! v ] l W Fl
ﬂaxomrr xuacbdmunem JuTERARAR BOABI @ , B CTOAK 2

My,ny ( ll) 251 lemmx pacxou BOABL B TOC/IERHEM

a 3aTeM M
fepern. TeMIEPATyPrl BOALL Al . B (PeANOCIeateM
CTOARE.

Ecnn Ag ., OTNIHHYAETCH OT NPHHATOTO ANA CHCTEMEL

BOABI O orlpr:u.cnnm pacxon BOAK G

£.2? er-2?

« _545 276 = 0,03),
3 ‘_,_Lcm‘_dnp—f‘.wmnl_nc TANBHEIX  PACYETOR  CBENEHBl B |

Tadm. 10,15,

i CTAM N = 100:182,6%% =
= 7,4 B cTOAK: J crn ;=32 (em. ﬂpﬂMC‘p 10.5) naiinem
KOMpMIHMCHT 3aTCKAHHA BOALL B CTOSK 2 no (popmyne
(10.25): @ 2—-?4 3,2 = 2,31 u pacxol rogkl g cTOsKE 2

G = lg} 2.3] = 370 xrju.

Ar, ue Gopee dem Ha +7°C (npu GolslueM OTIHYMM
HIMEHAIOT [POBOAHMOCTE CTOKA 2), TO PACCHUTRIBAKOT

[lepenas TemuepaTypsl Boabl B CTOAKe 2 M3 Qop-
Mynsl (10.14)

cnenyiomuil cToak 3. Onpemenus ApOBOAHMOCTE o
9TOrO CTOAKA M BBHIYHCIMB 3HAYeHne § _=§  +

8000-3600-1,06-1,1
At = =21.7°C

+ 8 (1 + @ ) —cm. sucanrens dopmyne (10.24), Ha-

XOAAT madx]munem 34TEKAHMH BOAb B CTORE 3

s 4187370
(< 25°C na 3.3°C).

a .= fa_, (tae & _,=1/8"%) w 1.1 [oeropas

er 3 :l 3 %3

OMMCAHHBIH u.l-lwl pacueTa, ofpenensioT KohhunHeHTLI

Mpumep 10.7. OnpeleHM THAMETP H XaPUETEpPHC-

3ATCKAHWA W PUCXOAH! BOJBL BO BCEX CTOAKUX CHCTEMBbI.
TloTepn napJeHAs B CHCTEME BEIYHCIAIOT MO op-

THKY CONPOTHRICHHY [APHEIX Y44CTKOR MarHCTpanmei
(cv. yuaerkn 2 m 8 ma puc. 10.21), xapakTepHCTHRY

myiae (10.16) Hcxoa8 W3 XupAKTEPHCIHKM CONPOTHRIEHNA
cHeTeMel o dopmyne (10.24) u obuiero pacxoga Bonsl B
croskax.

IIpumep 10.6. Onpe/ie M XapakTepHCTHKY COTIPO-

Ll}llpt)’lﬂuilcﬂ.ﬂﬂ leﬂﬂl'lll"l HdUTH LAUTCM BT H TIUTCPH [dHIIC-
HIA B HeH Mexops w2 pnaHELIX npumepos [0.1, 1005 n 10.6.

Pacxon Boasl 1 - y9acTEaX MarpcTpaneH- G, =
= 160 + 370 = 530 kr/4.

LV
¥

THBJICHUA U pacxof Boabl B crodke 2 (cm. puc. 10.21) no
AaHEBIM Hpumepa 1005,

ch = 76 ITa/m no dopmyne (10.43)

TMpusamaem auametp TpyG crosxa D, 20 MM, npu-
Gopubix y3710B D, 15 MM (oM. mpumep (10.2).

S,, = 76:530% =2,7-107* Tla/m (xr/4)*.

XapakTepucTHKA COLPOTHBICHNS DPa3BETBACHHOTO

i g = "
Alpmﬂm—ﬂﬁ—mﬂ_}ﬁq—mﬁw P Rie ]
A - -



_ JleBYK: YACTh CHCTEMB! OTOIUIZHMA PACCHHTHIRAROT

Ilpw ko3dHnHenTe mepecdeTa pacxoga BoObl MO

AHATOrUYHO, OIPEiEIAn €€ XaPAKTEPHCTHEY CONPOTHRIE-

fopmyie (10.46) k, = 572:530 = 1,079 nonyuum pacxom
H Mepenaj TEMNEPATYPL BOLE B CTOAKAX:

—uma 8 H TIPENBAPMTENBRHEIE pacxon pone G . 3atem
CYMTAS PACYET [PABOJ YACTH OCHOBHBIM, HAXOAHT KO-
— dMUMEHI [epecyeTa PACXONOB BOIbl HA YACTKAX H B

crosk /: Gcr. = 173 Krju, Al“_l =26,1°C (6mn
28,2°C);

CTOAKAX JIEBOH YACTH CHCTEMBI

G s 0.5
Koo Gi(;—"“) i (10.44)

cTosk 2
21,7°C).

Mo HM3MCHEHHBIM pacxoay M TCMIOCPAaType
BOJK  VIOMHAKYT TIPCABAPHTEIBHO BRIDPAHHbIC

G, =399 xrfv, At =201°C (Bein

s Crm -pacxodbl BOOB B paBoil M JieBo#

pasMeprl OTOMATENBHEIX IPHGOPOB.

_WH_WHCWWHPO-

* Ynpas .
THRACHHA TIPABOH H JeBOH 4aCTeH CHCTEMBL
Hoce v TOTHeHRA DA . .

Old BOIbI SROH 49

(Gm] no ofmweMy pacxony BONLI B CHCTEME GL:

—=G___+ (/__ OUpPEOENArOT NOTEPH TABNCHHT Ha TTAPHBIX

rpan e

1OMOBHBIX YYACTKAX MArHCTPANed CHCTEMEBI [0 dopMmyle

Mo ruppasnngeckoro pacuera Ae/Iar0T Tpe-

i)
'ﬁ.prml = SI'M{G::].Z’

a raxke Haxonat obume NOTCPH JABICHHA B CHCTCMC

BAPUTE/TLHBIA TENIIOBOH pacdeT OTONMHIETbHBIX
NpUGOPOB JUIS BhISIBJIEHNS HX PasMepoB, TakK Kak
pacHeTHas JUTHHA YYACTKOB TpYO B TOPH3OHTANB-
HEIX BETBHAX CBA3aBA C JUIMHOH npubopos. JAIuHHY

!
‘A)ac =47 Qpnpan + Aprou 5
HeolfXoanMocTh JaThASHNTHY PACYETOR BLIARTACT-
€4 OPH COTIOCTABMEHHH TOMYYEHHBIX BENHYHH ¢ HCXOI-
IR a Ay EoIH OHR NERL : X8y

; c = : K
fexne He npesbiuaer 5-10%), To onpeasesstor Tpebye-

HO O H (D B O

T MOE JaBiCHHE B HAYAIe NONAIOMER  MATHCTPAIM [0 PACHeTHBIC YY9aCTKH OUPCACICHRON JUIHEBT {CM |

npubOpPOB ONPE/ICANEOT HCXO/A H3 BE/IMYHMHBI HO-
_MHHAILHOLO TEII0OBOrO MOTOKA (CM. mpuil, X).
OToNnuTeIbHEIE MPHGOPE] € TPEIOUIHMH TpY-

HYH) Be1BL Kak [IOCNeNOBATEIBHO COC/IHHEHHLIE




FRUALILY WA WLARLIGOAIINA ARV N DG

T v

5]
T aMH, @ TAKKE C TPElIAMHA TpyGamu D, =

=32+ 100 MM YYMTEIBAKOT MNpPH ONpENEICHUH

ﬂpf Y= (K + z}ll == U‘mpgkﬂ' (Il' = 30}»
(10.48)

~ ANHHBI COCOMHAIOMAX HX TpyD (CM. NEBEIE OpH-
Oopel Ha puc. 10.8). Jdnuny 3amblKaromux MM

rae L (R + £),—noTepy naBleAHs (pance BEMHCIEHHDLIE)

OOXOHBIX YHACTKOB MOJ1 NPUOOPaMH yCTAHABTH-
BaIOT B 33BHCHMOCTH OT [UIHHBLI NpubopoB MM
NPHHAMAIOT TOCTOAHHOH NpPH  HCIONB30OBAHUY

— yHUGUUUPOBAHHOMN pey

OCHOBHOE LHMPKY/IALUOHHOE KOIBIO CHCTEMEL

HA—Y4aCTRAX, —NAPANIEALHO —COSARHONHLIL —¢—HOBOH—
BeTBRIO, ITa; Ay, — BEPTHEANLHOE PACCTOAHME MEXAY YCIOB-
HbIMH HERTPAMH OXJIKHAEHUR BOOBI B BCTBAX Ha N-M @
(N — 1)-m sTaxax, m.

HbIX D_[(HOprﬁﬂblK CHCTEM TMOTEPH JABJICHHA B

——BLIGH PAtOT-C- HOMOHIBIOBhipaKenis {1 0’32)?_BH'_W'ﬂHﬁTCi]ﬁHﬂ'x_ﬁﬁ?ii"?ﬁii(_)m‘r O PHBEEHHOMY

yHCNAf Hawbonbllee H HaWMeHbllee PacyETHOC

K03(DPUUACHTY MECTHOIC CONPOTHBICHHS Y3jia

R e_u L

{ra6n. 10.17).

OpaHo M pacCYMTAHO 4YEPE3 BETBb HA HAKHEM - J_._.\_["“"""'"" ") i§ ;; 5‘3} 73
T ITARE, TO DPACTONATAEMOe IMpPKY TAIHOHHOE AaB- o :iru 15 g el-.:;
0 i

JIEHHE JUTA THAPABIMYECKOTO PACYETA HOBBIX HE  yuoy o sanKaiomuiM yYacTEOM % 20 % 70
ODIHX YHACTKOB, COCOUHAIOLUIMX NIPUOOPE! HA BTO- M Fpat#om KPII EIIW L3

POM 3TaXeE C NEKAUICH HUKE BETBhIO, ONPC/CIAIOT
no ¢opmyne (10.41). Bemuwuuna E(RI+ Z), B

Obl, NOTEPH JIARTEHHA B KOTOPRIX BEIIOHMEHE B JHAYEAHA [

Tpavesanme. B ckmiax conolUHWMA ARHHAME MOKA3AHM TPy-

30HTATLHOH BETBM HA HIDKHEM ITaNe.
Ecnn ocHOBHOE UMPKYIALUHOHHOE KOO Bbl-
GpaHo W pacCYMTaHO 4EpE3 BETBhL HA BEPXHEM

NABJIEHHE JUTA THIPABIHYECKOr 0 pacdera JNEWALICH

T HIDKE TOPHIOHTANBHON BETBH HA (V — I)-M 3TaXe  IMEHT MECTHOI'O CONPOTHBIICHHA OTHEIRHOIO IPH= |

IMoTepn napneHus B NPUOOPHBIX y3iax, ane-
MEHTHI- KOTOPBIX- PACTIONOKECHBI B HECKOIBKO. PA-
[UB HIIM APYCOB, ONPEAEIAIOT NO XapaAKTEPHUCTHEE

PO THRIICHHA Y3J1a, 3HAYEHHE KOTOPOR BhIsHe—
moT no dopmyne (10.22). Ilpu stom xoaddu-

OTIPO B R




I 9. Brinoamn FRAPABARICCKIH -pacer &l 4 | W ] ¢ | &
OBYX FOPH3OHTRJIBHBIX ORHOTPYCHBIX BETBEH CHCTEMBI C
~ HIAHAM pacHoo¥cHHeM 00euX MATHCTpAICH A% OTOR V zezs 115
JeHHH MOMEILENHH A BEPXHHX ITAKAX MHOTIOITAKHOIO y 83 937
(prc. 10.24). OvonuTenbHele npuOPH HA BepXHEM ITa-
KE—4YFYHHKIE CEKUHOHHRE PAIHATOPE TAOE M-140 AO,

HI HHKCPACTONOKEHHOM — CTAThHLIC TNHHTYCHBIC KOH-
ana KI1*

A

BOKTOP

Pac 16,24 Cxema—mayx Top BIHX Py BeTeel

\ i CRCTCME BOTAROTG OTOIICENA ¢ WOKRRM pacnoJiomennes obewx
[aapasawaeckuii pacder ropuionTaaTsRoii BETBH HA pad e Higen izt withe sl
—— Bepxmem-oraxe. Pacxol BOlbL B BETBH NPH TENNOBOK ABYX BEPXHNX ITINCAN MEONOITAXIONO 1iamme (K npevepy 10.9) —

Harpyske (¢ yueroM xoadprmmentos B, u f§,) 7000 Br no
Gopmyae {10.14) Pacxoz BOAKE B-BETBH-NIPH-TEIIOBOH HAFPY3Ke 4650

mama msAn Rr rumraw ¢ — f = 25°C




LU, LNl Bae R Lo

DL LA ANappral v Do RRAnan,  BIRADVGRAARG E L0e

nea rpoiakka 20 x 15 MM na orseveiennn (11

MYCTAMOCTE — CKOP o

rpywna) opr G = 160/400 = 0,4 npr aenemwn Ttabu. 10.5) B nogBogkax x Hpﬂﬁopy OpA MAKCH-
P LA IOTONOE . g e 1’ FI=30 vanphom pacxone Boasl G,
nfafpm:ﬂ:mm x,[:afa D:l W,,'r;_, ﬁnm_ !"..; .,SXZ:::g TTpy# THAPARIHYECKOM pacyeTe CTOAKOB Xd-
PAKTEPHCTHKY CONPOTHBICHHA jHadparmur §,,
¥, =117 [a/(kr/1)? [(xkre/m?)/(xr/a)*], B kpanax KPIT on-
BBIMHC/IEM XAPAKTEPHCTHKY COMPOTHRICHUA BCTBM  PEACIAIOT 1O (Qopmye
ao_dopmyaas (10.17) u (10.21) u gz ;
S, =[10,6(2,7-10 4+ 11.7) + 50,82 + 52,4-3] 10™* T '
=[10,6(2,7:10+ 11,7) + 50,8-2 + 52.4- =
B — 66910+ Lue _dn_--_wgpp_.nmiga.m MM
Huamerp 1pyb cToskoB BoibUparoT, Kak opa-
———OnpeacanM-HOTCPIO-AUBACHAR B-BOTRE HO-HOPMYIc—BIIO; CANHNMM —CHISY AOBEPXY HEXORA M3 APe——

1y =95 9y — 26,/ = b¥,3°C

T AIR7-150

(At = 26,7°C).

111 - st
10.11. Punpanmmgecknii pacuer
0/THOTPYOHOH cHCTEMBI

Ha ocHosanum THAPABAHYECKOT'O PacUeTd YIOYHA-
T NpeaBapHTCAbHD nuﬁpannuc pasMephl OTONHTEIL-

€0 CTOAIKAMH
YHH(PHIMPOBAHHOH KOHCTPYKIMH

HEIX MPAGOPOB ¢ Y4eTOM TeILIOOTAaYH Tpyh.

‘ 10.10.3. Hpunyunwi

H TYMHUKOBLIM /IBIHKCHHEM BO/LI
B MACHCTPANAX 00 XAPAKTEPHCTHKAM
rAAPABJIHYECKOr0 CONPOTHBICHHS

wﬂﬂﬂwmﬂ

GEPMUKAABHOL O8YXMPYOHOTL cucmeMbl

 OMORACHUA ¢ HUMNCHUM PACROAOMCEHUEM — © OHOCTOPONINM TPHCOCAMHCITACM NpHOOpos.

Mazucmpadeit u kpanamu KPIT

(KPAHAMU ROBBIEHHOZ0 CONPOMUBACHUA |

Crosxn npuiamarot w3 tpy6 D, 20 (unn D,15)

[Mpubopubie Y3l DPeLYCMATPHBAIOT NPOTOYHO-

PT{em—erom——

V ua puc. 10.7,a, ctoax 1V Ha puc. 10.7, 6, crosku

H@ ROOGOOKAX K Rpubopam

ITw V ma puc. 10.7,6).
TBI'I'..J'IOBHG HArpy3KH CTOAKOB 10 BOIMOXK-

Pacuer mpoBOgAT AHAJIOIMYHO DPACCMOTPCH-
HOMY BEIIC THIPABJHYCCKOMY PACYETY FOPH3OH-
TaJILHOH 0aHOTPYOHO# CHCTEMEL (OT BEPXHUX TIpH-

OpOB K HH AKOH ali oM HCXO1H H
ycrnosrs (10.47) npUMCHATENBHO K TIOTEpAM JaB-
JICHHA- B KpaHax. Qupeaejsior MAHIMAJIhHIH 1

MAKCHMAbHKI JIHAMETPB OTBEpCTHA Anadparm

—skpatax KPH-npubopor-mo-hopmyre- (1038 npu——cronk V-mapucH0. 7. 6y mm apyws(T-o6pasase —

MHHHMAIBHOM H MaKCUMANIBHOM PACXOJaXx BOAB

HOCTH BBHIPABHHBAIOT (HATPY3KH [JOJDKHEI OTJIH-
yatecs nc onee yem na 40%). [as yBCasvcHHs
NPOBOOUMOCTH OTAC/ABLHLIX CTOHKOB ¢ OOILILIOH

LIOBOM  HATPY3KOH M ]
y3Isl C 3aMBIKAFOIHMHA YYacTKaMK (C KpaHaMu
KPI1), eTonku ¢ Tpan3uTHOMH («X0I0CTOH») HOAD—
eMHOH 9acThi0 H 0gHo# (TT-00pasubie cTosKH - M.

1071k 9. IPHOODHE

C‘I'OSIKH) ONYCKHBIMHA Y4CTAMH, B 30AHUAX NOBRI-

B pnbopax, CUATad AP, = AP uaxc-

HICHHON 3TAKHOCTH yCTPAHBAIOT HADHBIC CTOSKH



BN L GLIEL LLRUE L WL AL WAL

—graka (Y-o0pasHsic crosxm).
TMpumeneune Tpyd GOAbmcro amamerpa, a
TAKKE CTOAKOB C [BYCTOPOHHAM NPHCOCIHHCHHEM
npubopoB (cm. cToax IV Ha puc. 10.7, @) aonycka-

Tipnsep 10.10. Onpenennm Tpebyemyio H OpHEHTH-
- pOHOUNYIO IPOBOARMOCTEL OPAMOLO OHOTPYOHOre cTaR-
Ka [, 20 c OCEBRIMA 3AMBIKAIOLIHMH YIacTKaMH H JBYCTO-

T B HCKTTIOYHTCIIBHBIX CliyYyadx.

10.11.1. Boibop nposodumocmu cmosKos

"o i ik nace
POHLHM  HPHCOSAHHEHHEM FOPUB -t Pip. pac
[OJIO¥KCHHOTO BTOPLIM OT TONIOBHEIX Y4aCTKOB MarucTpa-
Jici- IPH - ILECTH CTOSKAaX CHCTeMBI OTOIIeHAs | 0-Tan-
HOTO 3aaHRA, ecyH Af, = 35°C, pacuerHoe UHPKYISLHON-

HOoe gabgedie B cucreme 16 klla, a tennoras HArpy3Ra

CHCTEMBbI

——TpelyemMyi0 TIPOBOAKMOCT CTOSKOB Gy, | .| PeOYSMAs TPOBOUMOCTLCTOKA 1O Gopayie——

kr/(u-TIa®™®) [xr/a-(kre/m?)%%), onpeaensmor nc-

croska 25 kBr.

(10.50)

=5\ 0.5

XO/% U3 IOTePh AABNCHNS B HUX, paBHbX 0,7Ap (¢
samacoMm 10%), ¢ y4CTOM PACIONOKEHHA CTOAKOB

Opp = 1,26(1 + 0436) +25000- 3600 : 418735 x

B cHCTCME o opMyic

50,5

x(16000)*% = 6,55 xr/(4- [1a%").

5260

Gep = WLI+043) . (10.50)

OpreuTHpoBOYHAN NPOBOAMMOCTE CTOSKA O (op-
myne (10.51)

rae @, —Temnosas Harpysga croska, Br (kkaufu); Af,

TEpETaT TeMIEPATYPh BO/ILI B cHeTeme, “C; Ap, - pacuer-
HOE UMPKYJISUAOHHOE JaBnenne B cHcreme (cM. m. 10.7);
CTORKA; CHATAR 0T ODHIHY—Ma
THCTpIRH; n—ofmee MMcIo CTOAKOB.

F— AOPRAKORBHT Ay

—HPQMRKMOG:FB—GTMKOB-G%TGMH “Pm“m-—“pmmmo mqﬁa—“p—ﬁb—poa ECM ‘bW

10T, HACKONTBKO 3TO BO3MOXHO, K rpeﬁycuoﬁ cr.p,

o:m xr!l'i l’ o thrm (xre/m’ )“'“J, o fpowme

o, =44-08-1,34-1,5= 7,08 kr/(u-Ta®?).

OpHEeATHPOBOYHAS TPOBOHMOCTL CTORKA OJIM3KA K
Tpebyemoii. TTo 3uadennsm o), OTHECEHHHM K g, H
OOIIEMY PacXOAy BOAW B CHCTEME G, HAXOLAT PacXoanl
BOIOH B CTOAKAX (G, LG /E0,), HeobxoaAMbe st

(9.6)].

TAKKE CKOPOCTE [BHKEHHA BOIRI }_l,mt 3TOTO ONpene/s-

or = O kihoks, (10.51)

0T OPHERTHPUBOYHBIH PACXOI BONEl B CTOAKE G, K74,
no dopmyre

1¢ G, OPOBOJHMOCTH CTOSK4 C OAHOCTODPOHHE OpH-
cogquueHELIMEA IPOTOYHO-PETYTHPYEMBIMHA pagHATOPHEI-

G., = 0,80,,Ap%? (10.52)

MH Y3/My, npuuaMaeMas no Tabu. 10.18 B 3aBHcuMocTH
or yucna N MOCnenoBaTenbHo COeIUHERHBIX ITAKECTOR-
xoB; k, —ToNpapoYHBIH KO>dHIHEHT, 3aBHCAIIMA OT BH-
4 OTONMTENbHEIX nprbopos: Wi pagratopos ky = 1,0;

B o "
pacxose Boas G, = 0,8-7,08- 16000%3 = 716 kr/u
OPHCHTHPOBOURAA CKOPOCTE €C ABIKEINNA COCTAR-
aget T16:1250 = 0,57 m/c (em. Tabn. 10.7), uro

ans peOpuCTHX W rnagkux 1pyb &y = 0.9; wis KOHBEKTO-
pos «Komdopr-20» k, = 0,85 s oCTaabHEIX THROB

nonycerumo (em. Tabdm. 10.5).

KoHBeKTOPOB k, = 0,8; &k, —NMONpaBovHEIH KOMDOAUMENT,
UBHCAIMHA OT KOHCTPYKUHH CTOSKA: RIS NpAMOIC HIH

10.11.2. Pacuem nposodumocmu

I‘.P‘.Wn TR R (“nﬁmo A LI

M-06pa3HOro CTOAKA ¢ OAHOCTOPOHHHM NPHCOEAHIEHH-
em npnbopos k, = 1,0; nos IN-06pasHoro cToska ¢ Tpa-
3WTHOH NoabeMuoR gacteie k, = 0.9; ans Y-obpassoro
crofifa ky = 1,3; ana T-o6pasusoro croska k, = 1.7; nns

Tty

TOHKOB
onmpenensercs mo (gopmyne (10.20) ucxons W3

TAPHOTO CTORKA k; = 2,2,

Tpi ABYCTOPOHHEM MPHCOSIMHEHIN TPHDO-
POB M YCJIOBHOM JMameTpe Tpy® crosika v nof-

XaPAKTCPHCTHKH THAPABIMYECKOro CONMPOTHBIE-
Hus kS

Xapdx‘répﬁciméu' CONPOTHUBIICHHA CTOSKOB,
COCTABIICHHBIX W3 YHHQHIMPOBAHHBIX TpPYOHEIX

BOAOK (de; X dy):

097 1.0 1,34 1,66 1,82
%, ~ONPABOTHB  KOSDAGEHT, JapncAmn or Tana  TH no Tabn 1019 Hpn-amme rpy6;orsmtaio-

perylHpylowero kpasa B npabopHom yie: mms KpaHa

- 20-% 1525 515323 15 20-%-2025-% 2032 % 20
e 09

V3JIOB MPHA BBICOTE 3Taxa 2,8 M, MOXKHO onpejie-

uiefics OT yKa3dHHOW B 3ckH3ax y3noB /-5, B

KPT &, = I,0; it kpafa KPTT OpW OCEBOM 3aMBIKAr0-  XapakTCPHCTHKY CONPOTHBIEHHA CTOAKA BHOCAT |















ay=255:211 =121

Dror pacyeT 3aKHYACTCA B ONpPE/ICTICHHA

XapakTepACTHEA CONPOTHBICHHN H POBOAHMOCTS CHCTEMBL
323 1312

PAcXO/IOB BOJIBI B CTOSAKAX M YTOYHEHHWH MOTEpPh
AHaMETPAM Y4aCTKOB MATHCTpaie, BROpaHHEIM
no 3HaycHuaM S, [eM. popmyay (10 43), rae R,
onpegenstor no X/ .. (be3 anmELI cTOAKA) NMpH

a CH-24 L3 [ P |
o opamyne (U249 npH- Loy = Lb+ L Lar =00

- . 2
x 3,329)1074].3,32% = 268,8: 107,
o, = 100.268,8%° = 6,10

Nposomgumocts kontypa no dopmyne (1026) o, = 6,10
1,32 = 1,83

-3 A .
UanpL T
Tpamep 10,12, Hafinem pacnpesencHHe okt no YHEG

TMovepu japrenus 8 cucreme no dopsyne (10 16)
Ap,=2688-10"* 650% = 11357 a

TPYBHOR CACTEME OTOIVIENHA ¢ TYDWKOBRIM NBHKEHHEM BOIM 8
sarmcrpanax (puc 1027), ecnM XapasTEpHCTHEA CONPOT

Wik no hopmynre (10 19)

EAWAOTO  cToAKA 5, = 1543 10 ° [Ma/(kr/9)°, nposoIuMoCcTs
o, = 255 kr/(7 T1a®*) oM upwmep 1011, a pacxos BOdm B
cacTeme (G, = 650kr/a Onpenennm Takke o, ec KOHTYpa, ipen-
BOIATAR €70 K4K KOHTYP 4aCTH CHCIGMBI, COCTOMUICH W3 XBYX

Ap, = (650/6,1)* = 11354 Ila

PACKO BOMALL B CHOTEME PACHPE]

crosg ] G, =630 1,0 3,32 = 196,

DAMHAKORLIN JACTeN (NPenenperan ConpOTHBIEHHEM TPOHITUKOB)
Xapak TepHCTHEH  CONPOTHBNEHAN Nap  y4acikOB  Mdrf-
crpanedt-caeremsr- no-gopay1e-{1H-17)

crosk 2 G, =650 1,11 3,32 =217,
crodg 3 Gy =630 1,21 332 =237 kriy

TIpa cACTEMe, COCTONWEH W3 JBYX HACTed, BRITIONHAIOT O7-
AenwHEIH pacueT kaniol vacTh (e npusmep [0 12) 3arens, cunran

_ytactko 1-2 apu D, 15—5, ;=2 10.6(27 60+ 1,010 *=
=365 10 *,
yaacTkor 2 Jupr D, 20— 8; ;=2 3,19(1.8 60+ 10)10 *=

. fan it
pacHeT; pHMED HAETH KO
TYP), HAXOART KOMPPUUHCHT HEPECYETA PACKOJA BOJB B JiEBOH
98CTH_CHCTEMBI (3aMBIKAeMbIll KOHTYD) no gopmyne (10 25)

Ipy crcieMe, cocTosmel M3 geThpEx SacTell, RRINOINNIOT

orteTpHmit pacder kakAoR HONOBHMB 3a1eM, CYATAR pacdeT

=T33 107,
romoRnLX ywactkos npa D 25— 8§ = 123(14 350 4+ 4.0)10 *=

65210 Tajt

B RE/

OJHOH 1IONOBHHAB! OCHOBHMM, ONPEICRIOT N0 TOR We fropmyne
kosHumer | mepecderd pdcxoaa BOAM B APYrOH  nomoBMIE

CHCTEMED




L ] lllll‘l'l AAUNUIINUND LIV 1 TITIDL

uapaBnnYeckuii  pacueT TIpPaBHTALHOHHOH
- CHCTEMbI OTOIMNeHAA MHOMO3TAWHOTO 3JaHHA, B

KOTOPOl NHPKY/IAIHA NPOMCXOOMT B OCHOBHOM B

— pe3yTBTATE OXJIEKACHHE BOIBI B OTONMHTETBHBIX
npubopax [cm. mepsoe ciraraemoe B Qopmyite
{10.10)], BEIffOAHAETCA MO YAEIbHBIM JTHHEHHEIM
noTepsM JaBJIEHHS (C MCTIOIL30BAHHEM MATEpHA-

0B | ykazawud om 10.7-10.9).

I'paBuTaNHOHHAY CHCTEMA OTOMNICHUS MAJIO-  pgc, 10.28. Cxema

sraxHoro znands (puc. 10.28), B xoTOpOi KoOTell
npuGopaMu, Ha3bIBAaeTCd KBAPTHPHOR W wail

~-BCer0— BRIIONHACTCS — ABYXTPYBHOR ¢ Bepxuch

JML=N

OTORM/ICHRN C eCTECTRENRNOH LUDKy.speei

REPeHBE A PYyod;—i LT £
EANBHEC LU FPHXNYRKTAPHBIE JIHHNH - OCH MCKKOMHATHEIX [ICpero-
posoK

passofkodf. B Takolf cHCTEME pacIIHPHTEIBHBIR
“Gax MPUCOEAHHAETCA K TJIaBHOMY CTOSKY, TIOME=
UR@ETCd B TEMIOM TOMEINEHWH W cHabxaercs

LIS ORHOTPYOHON CHCTEMBL-

Ap, = bE /2 + Pghy(t, — t,), (10.57)

nepennBHOd TpyOoH D, 20 MM, xOTOpas BhIBO-
mutca 8 pakosury. Tlonesuntii ofwem Gaxa, n,
NPHHAMAETCH 110 dopmyie

— W= 570, (Vo5 =207 (10:55)scpxueii ropusonransRoit—Tpy6b M —roprsosTanE——

—rAe Q —TEMIOBAS MOWMHOCTE CHCYEMBL OTONICHKS, kBT
(THIC.KKa7/4)

HUH, 9TOOBI Y QAT BO3AYX YEPE3 PACUIMPHTENE-
~ Huill Gak T
IMunpapmiyeckuif  pacdeT rpaBUTAIHOHHOH

rae fi_ —BCPTHEANRHOEC PACCTOSHHE OT YC/IOBHOTO HEHTpd
HArpeBANNA BOMIKI B KOTAe (IpHuKMacTes Ha 150 mm
BRILLE YPOBHA KOJOCHHKOBOH DEUIeTKH HJIM TOPEJIKH) 00

HOE PACCTOMHHE OT T/ABHOTO CTORK# J0 PACYETHOIO, M,
—E{—obuias aAnMEa HoeRefoBaTe LEO COeAHHEHHRIN YHaeT-—
KOB PACYETHOTO LHPKYNSMHOHHOIO KO.bMA, M, h—koad-

marucTpani-3,3 (0,34), nOpH Bcex HIOTHPOBAHHLIX

KBAPTHPHON CHCTEMBI, B KOTOPOH UMPKYIALMA
NPOHCXOJUT B OCHOBHOM MO BJIHAHHEM OXJIAX-

rPuﬁn\' e l,ﬁ I‘njlﬁ)
Bropoe ciaraemoe mojly¥aeT 3HAK TUIIOC,

neHus Boawl B Tpybax [cM. BTOpoe ciaraemoe B
dopmyme 10.10)], BeimonHAKT B [Ba ITAnd.
Ha nepsom »Tane, 3aJaBasck BEMHYHHON

— pacueTHOro LHUPKYJALHOHHOIO JaBJACHUA B CHC-

ECTTH LUERTP OXJIAKEHAY BOJABl B OTONHTENBHBIX
npubopax BBILIE YCIOBHOTO ILIEHTpa HarpeBaHHA

BOJALI B KOTNE, § MHHYC —€C/IH HUIKC.
Mepsoe cnaraemoe B dopmysax (10.56) u

TeMe M PACXOAOM BOOBI Hd €€ y4acTkax, BriDu-
——patoT—auamerpTpy6-—Ha sTopom3rane nocse
TennoBoro pacyera Tpy6 ompegenstor aeiicTsa-
T TENBHYIO B

HOYO JaBJICHUA, BOZHMKAIOUIETO APH OXNaXKACHHH

{10.57) OpueHTHUPOBOYMHO BLIPAXAET ECTECTBEH-
HO€ HHDKYJIAMMOHHOE JdaBJIcHHE, BOJHHKAIOIHEE OT
oxnaxacHuA oAkl B Tpybax. s ero yseawvenHs

HAYETCH YMEHBIUATE OXNMAXKACHHE BOORL B |

TM4BHOM CTOAKE M HUKHHX TOpPHIOHTANBHBIX

Boiibl B TpyDax, W BBIABIAIOT HEODXONUMOCTH
YTOYHEHHS NpeABapPpHTENBHO cOCIaHHOTO FHApaBp-

Tpyfax B, HaobOPOT, YBEAHUHBATL OXJAKACHHC
BO/bI B BEPXHMX TOPHIOHTANBHEIX Tpyfax, a

JMYECKOTO M TEIJIOBOID PACYETOB,
PacyeTnoe HHPKYIINMOHHOE maBleHHe Ap ,
Ma (xkrc/mM® Ge3 MHOXMTENs g), QIR TpegRa-

TAKKE PacHoNaraTs KOTell HHKe OTONATETBHEX
npubopor (we mogHWmas Tpuboprl Hajg MoOAOM
Bhillle OOBMHOTO YPOBHH).

OcuosHoe IMPKYJISHHOHHOE KONBHO IIpH

— PUTENLHOTO FU/IPABAUYECKOTO PACHETd TPABUTA
LUHOHHOH KBAPTUPHOH CHCTEMBI BOASHOTO OTONJIE-
HUA HAXOMAT 1O IMiTupudeckum  dopmynam [c
yueToM Gopmyme (10.15)]:

TMOPARIMYECKOM  pacyeTe  FpaBUTAUMOHHOM
KBAPTHDHOH CHCTEMBI OTOM/IEHHS BLIGUPAETCH 1O
npapuiy, npuseaeHHoMy B m. 10.9, ¢ mcmons-

pMmyast(10.32). Fappasanueckui |

30Ba&

T ABYXTPYOHOH CHCTEMBI

_ Ap,=bh (4 k) + Bahy(t, = 16);

pacHeT MpOBOAMTCA Mo criocoly, M3N0KEHHOMY B
109, npHYeM Prexoa BOL! Ha YHACTKaX LHPKY-




RS |

AOTOTIOMEIUEH NS BOZMENTAIOTCH TOALKO Mepes
OTONMHTETEHBIE ﬂpﬂﬁoplﬂ TIPH OXTTAMACHHH BOOBL B

A

tae G,,—pacxofl BoAb B OTONMTenLHOM mpnbOpe,
Kr;4, Geperca M3 HAPaBjIMMecKoro pacdera, P, u P, -

T HHX Ha OO
ITocne B},Iﬁopa JIHAMETpa  BCEX prﬁ Bhi-

nonpaBovEse KoahhummenTr (cm 1 9 4).
Tpimep 10,13, Buinoanwm  remnormapasiwdeckuit pacdet

YHCHATOT TCILIONCPCAady B NMOMCHICHHA KaKOLOIO
yu4acTka TPY® W HAXOAAT TEMICPATYPY BoAul B
KOHIE KAa#A0T0 yvacrka (HayWHas OT KOTIa H

PARHTAUMONTDHE  KBApTHpROR  apyxrpyfnodt  cucreMpl  BOJS-
HOTO  Olonuendn ¢ Bepxieid painogwoi (oM puc 10 28) npw
PACHETHON TCMTERATYPE BOAW 7, = Y5°C. 1, = 0°C Cepenmny
BBICOTR  OTOMM1ENBHBIX NPHOBOPOR HAXOAWTCH HAL  YLIOBHBIM

CHYHTAdA TaM [, = t‘:! o Q}_ogmgne UEH1POM_ HATPERALRL BOAW B kOTAE, A = 0.2 i Tenaosse

te=t,— A1, (10 58)

warpysxn Q. Br, nupubopon W Y44ACTEOR NaWW ¢ y9eTOM KOMh-
it top [, n B, Tiasnwil CTORK ewcTeMbl NOKDPLIRAETCH

e f,,—NOHHKCHHC TEMNEPATYPH BOAW 1O mkae [
VaacTKy

Tennosoft  wonanmeli (N, = 0,75)  PacdeTHas  TeMIepatTypd
AoIOyRa B nomeimenix [, = 18°C

(10 59)

Bubop ocnoBHOTe INPKY AMINOBTOND  WONLNE,  OnpoierM
paCYE {HDE LHPKYAAUHONHOE Rapnerde 1o dopMyne (10 56) B aayx

i

lech ¢, -Tewonepeqasa | M Tpydel B momemicumne c

T HEpe H—CF

AHTCUBHLIE NPH (ID[?H

T

A o

Temnepatypoit £, npuxkMacrca no tabn 1122 B 2asm-
CHMOCTH OT PasHOCTH TemuepaTypbl o — ¢, (Hd Ko-

i} 2 6 a1 - . LY O-£A o1 O
Apy =393 157 + 315+ 0,64 981 0.2(95 =

—70) = 156 Ila;

POTKHX Y4dCTKax HOTYCK4ETCH pacder mo f, — 1), G, —
pacxon BOJALl Ha yuacTke, krf4, Oepercs w3 npeasa-
PHTEILHOIO MHAPABIHICCKOTO pacyeTd

Ap, = 3,33, 10(3 + 310) F U089 81U, 290 —
— 70) = 107 MNa.
Haxomam o dopsyie (10732) BOIMOKIIYIO  CPEEoG
NOTEPEs NABICHUR 10 ATHEC | M Ea®IO0TO IHPEYASLHONIOND

Jdance  paccYMruiBAeTCH  JACHCTBHTCALHOC  goanun
ECTECTBEHHOE  IMPKYINAIMOHHOE  JBJIEHME B . 156 . 107
— OCHOBHOM KOJS1E CHCTEMEL-Ap, nodopmyiam Api = e 8.4, Api= 26 8,4 [la/m.

(10.11) u (10 15). Tlpu conocrasneusn ero c

Ja OCHOBHOE JIN"“WCM LHPKYIAIHOAR0E EONbHO

rOTepeR—1a B H 8 e KOTBHE,  HOYYE i MBS TIH
HOH B pe3ynnraTe NpeaBapHTeNIbHOTO THAPABIH- Tlpeapapiienbnti  TRADRR/INGECKAN  PACNET  CRCTEMDE
Brissomms ¢ OPHEHTHPOROYMHOE  THA }r'wrlumﬁ

YECKOTO pacHeTa, BOSMOWHBL ClTy9aH:
a) £(Rl + Z) = (0,85 — 1,0)Ap, - npenapu-

AuBefinofl  NOTEPH JABACHMA B OCHOBHOM  HWPKYARUAOHAOM
Ko hie no dopmyne (10 13)

TeMLHBIE THAPABIMYECKHH M TEIUTOBOH pacyeTsl
ocTaBasroT §e3 HIMCHEHMS,

05107

6) Z(RI + Z) = (0,7 — 0.85)Ap, wma Z(R[ +
+ Zy=(1,0 — 1,15)Ap —TpebyeTcs  M3MeHeHHE
NpeBapHTEIbHOIO THAPAaBIHYECKOTO pacyela,

B) 0,7Ap, > Z(RI + Z) > 1,15Ap, — Tpebyerca

2= "5 =42 Ila/m.

TloahHpeeM AMaMelp IECKKA 1pYD HCXOAR H3 PALXOfa BOOM
M VMACTRAX, MAiAeHHOT0 B NPENNOIOAeHHY, 9TO TCIIOneTep
NOMCLUEHHH BOIMEINAIOTCH 104BKD OTONHLCNBHEIMEI IIpWﬁOdeH
0pH oxJaRNeHHH BOAR B Hux Ha 20°C, no cuocody, paccMoT-

PEHHOMY B I 9
QupeseaseM cyMMy KOMpHHUMEHTOR MECTHBIX CONPOTHA-

T H3MECHCHHS W THAPABIAWYCCKOTO  H TCITOBOTO

PacyHeTOB CHCTEMBI

s TI 45y
JIeHAH (o Tatr Ty

Yuacrok /

LLTomans HATPEBATEILHOW NMOBEPXHOCTH

%
CYMEHWE i

BHOSATHOE









nag W WUV

CuereMel napoBoro OTOINIEHHA B 3aBHCH-
MOCTH OT abCOMIOTHOIO AapIcHMA flapa Moapas-

JCTIAKOTCA Ha!
WCOJOTHOM IaB-

_ a) saxkyys-napogwie—npH a0

nenmuu napa mexee 0,1 MIa (1 xre/em?);
6) HUIKO20 DU ACHUA~IDH — NABJICHHY - TIAPA
0,1-0,12 MTIla (1-1,2 krc/em®);

YPOBEHL CTORHWA
KOHAEHCATA

— BY HUIKOIU [ NOSBIT o} dasAeHuA—TpH
masnesus napa 0,12-0,17 MITa (1,2-1,7 krc/em?);

I) 66ICOKO2G  OQGACHUA—TIDH  ADCOMOTHOM

. o 2 K NPEAOXPAHN TEMBHOMY
naenednd napa 0,17-0,27 MIa (1,7-2,7 krefem®). b (sl oo

Tpumeyaune, [IpegenbHoc AapjicHHE NHapa B
CHCTEMAX BBICOKOTO ABJICHHA YKAa3aHO NPHMEHH- 6
TETbHO K MECTHBIM OTONHTCIBHBIM MpHOOpam. &) [ ] Cpl--dﬁ
Jina xanopHdEpOB, NAPOBORSHBIX NOAOTPEBATE- 2l 7
Nell W APYroOro TEIIOHCTIONB3YIOIIEro oﬁopyno- 5| s

o B B

—paMmy— BUYTDEHHHX — CaHUTa
CHCTEM MaKCHMAJIBHOC iaRIieHHe TIapa oTpaHuYH-
BAETCH 34BOJCKHMH TTACHOPTHHIME JAHHBIMH Ha
s10 ofopynosarHe.

B 3aBnCHMOCTH OT KOHCTDYKTMBHBIX OCODEH-
HOCTEH ¥ TPACCHPOBKH TPYGONPOROIOB CUCTEMBL

K TIPEILOXPAHHTEHI*IOMY =
NPUCNOCOBNEHKH

NApOBOTO OTOMJIEHUA TOAPAIACIAOTCE Ha dgyx-

Prc. 11.1. Cxemud cncTem naposoro HHIKOPO [TABSEREH

mpyOHbIe 8epmuKdabible W odrompyOHble epmu-
xHel, HuxHeH

K{apksle W 2ODUROHMAIbHBIE, C BED

RidAE A JOAIORTICA0HM L B

nposoga, TYNHKOBBIM H NOTNYTHEIM JBHMCHHEM

TAMKHYTEX OTRPHITEIX
a-c ncpmeﬁ pasBoOIROH napmpomna W MOKPRM KOHACACATONPO-
fi_NapONPOBOIA M CYXHM KOHJICH-
caronposotos; /- naponposod;, 2 m o3 -cyxoi n Hulpu.it Bes-
HAnopHLIR mlmeacaronpononu, q- nowymmu Tpyba; 5-xoren;

—mapa # koHaeHeaTa (pue. 11 1—11.3)
[lo cnocoby Bo3BpaTa KOHICHCATA B KOTEN

6 _oTonuTennpti npubop, 7 - peHTRNL: 8- rHApABIMYCCKME 3a-
“TROp ‘

~ Vil HApYKAEIE TEIUTOBBIC CCTH CHCTEMEI OTOTIIE=
HuA MOTYT OBbITh:

a) zaMKHyMblMU, B KOTOpPBIX KOHJEHCAT

nepeMelliacTes 34 CUET MHAPOCTATHYCCKOTO JaBic-

JlgHCaTa, M B CHCTEMAaX BLICOKOTO AAaBJCHHA MEKAY ‘
OTOIHTENLEBIM [IPHOOPOM H KOHACHCATOOTBOIUH-
KoM, cM. puc. 11.1,6—11.3);

HHE HJIH CheiHaidBHO IOpcAYCMOTPECHHOTO OCTa-
__TouHOro JABJICHHS TIapa B cucTeme (cm. puc. 11.1,a,

6) smoxpuimu GeznanopuviMu, NO EOTODBIM
KOH/IEHCAT nepeMeniacIcs CaMOTEKOM NpH Noj-

6w 11.3,a);

— D). pa3oMKHyMbLMU, KOTJA KOHIEHCAT Depe-  BOJIbl B CHCTEMAX OTONJIESHHS HHIKOrO AABNCHHA, |

KAYHRACTCA HACOCOM M3 NPOMEXYTOMHOTO KOH-

—encatioro-6aka—(em—pueH2-u H3:6)———eaTaem—pue—Hla)

CueTeMel NAPOBOTO OTONJIEHHA, HETIOCPEACT-

BEAHO COCAWHEHHEIE ¢ aTMOCHCpoH /UM BEIYCKA — MEA@eTCH KOHICHCAT C IOMOINER Hacoca THoo 38—

W3 HAX BO3/yXa, HA3BIBAXOTCH OTKPBITBIMH (CM.
puc. 11.1 1 11.2), a He coetHHEHAbIE - AAKPBLITHIMH
{cm. puc. 11.3).

HOM 3anoiHenHu Tpybonposona (KoHAeHcaTonpo-

pacnonoxennbie HHXe YPOBHSA CTOAHHWA KOHACH-

B} MOKDBIMU HAROPHBIMU, N0 EOTOPHM TIEpE-

CYET OCTATOMHOrO AaBjIeHHA mapa (cm. puc. 11.2 1
113y

r) Hanopruelsu  Osyxghazubimu  (dDMyAbcuon-

KonaeHcaTonpoBoAsl B CHCTEMAX MapoBOro
OTOINEHHs BLIBAIOT:
a) cyXumu, YACTHMHO 3aNIONHEHHBIMH KOH-

NpoBOj1 B CHCTEMAX OTONJIEHHHA HH3KOTO nasne-

MbIMu), TIO KOTODLIM KOHICHCAT ICPEMCIACTCH
COBMECTHO C NIPOJICTHREIM apOM U IApOM BTOPHY-
HOTO BCKHNaHuA (KOHIEHCATONPOBOR B CHCTEMAX

KOHACHCATOOTBONYUKOM M KOH/CHCATHBIM OaKoM

—HE¥, PaCTIONOAKCHHBI BhIlIC YPOBHS CTOANHA KOR-— W/ DACIHHPHTEAbHbIM-Gaukod;-em—pHe—H3)——
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/- CCCP-He NPUMEHTIOTCH H3-3a CIOKHOCTH yeTpoH-——

Bakyym-niapoBhIE CHCTEMEI OTOIUIEHHA B

cTBa ¥ akcrnayaranud. OAHOTPYOHBIE BepTHKAL-

HEIE CHCTEMEBI TAKKS HE TIOYYHIIH PacpOCTPane-
HHA BCJICJCTBHE BOHHKHOBCHHS B HHMX MAPABIH-

YECKHX YOApOB H 3HAYHTCIIbHOT'O LIyMa.
BH[GOFI CHCTEM OTONJIEHHA HH3KOTO HIH

BRICOKOTO 4BIICHHA ONpPEACIACTCA HCTOYHHKOM

_ Pmc. 11.2. Cxema 14 nap OTOIICHAR HRIKOr0 Aaiemdd  TapOCHAOKEHHA, TPEOOBAHHAMM NO OTPAHNYEHHIO |
PRIGHKH Co cpeanel  paIBOIKOH NEPIRpPOROAE W
CYXEM KOH/ISHCATORPOBOI0M MAKCHMATILHOH TEMIepaTyphl Ha IOBEpXHOCTH
I - uapouposol; 2 4 I—-cyxoll ¥ Mokphi#l HanopHEIH KOHAEHCATO- Gn_pm_u_upogﬂﬂmumﬂ
upoBogkl; 4 K 5 Bo3AVIUHAR B aTMocdepHan 1ﬁu; 6 - konjen- |
e o Bame T aaaan @ - . — YANAUTANUATUEAMME TATTHINHOTION TRTVENITIINY Anra.

HPACIHUGUBNEMIU. HCM PASBOIKUN HAPOLIPpUBOOA.

naBaensn savkuyToi (@) B pRlomkEy ol (6)
1 9 2-uepBas H B10pas CHOTEMBL OTOTUICHRS, 3 - napoliposof; 4, 7,
# - MOXPHE Hanopiwi, 48yxhasiui 4 cyxol KoH/IeHCaTONPORO I
J - KOH/ICHCATOOTBOMYHK, 6 - BEHTHAR, Y- orouHTesuni npubop;
10 —poamymunas 1pyBa, /] xosgencarusil Gak, 2 - obparnmi

BOAA Ha HMEpOAKEe HIH T0a MOTONKOM BepXHEro

pasBogka naponpooga. IIpu 5TOM CTOfKH, 1O
KOTOPBIM OOPasyrONIMHCA KOHOEHCAT HA4Mpan-
NACTCA MPOTHE ABMAKEHMA Napa, A0NKHBL HMCTh

K1anan

BeiIcOTY He Bonee 6 m.
CopusoHTaILHBIE OAHOTPYOHBIE NPOTOYHBIE
CHCTEMBI CNeAyeT NMPHMCHATHL B ONHO- W IBYX-

ITAKHRIX _3nadudax_ obsemom g0 5000 M3, me

TpeOyIONIHX PErylIHPOBKH TEMIEPATYPR TNOMe-

HEHHH:




AUOSVILILA  Jw ) PASIARAIS Ly RMR LIpACLAIISANS,  © Y LRI

JOUVCLLES L ML WAL ARG B3 TVL LR L LS W

—gaivu. B-cHcremax oToTeHHT pr W30 B TOMHOM

namienmu mapa Gomee 0,03 MIMa (0,3 wrc/om?)

rd I LY
(pHC T AE
3aMKHYTEHIE CXEMEI B CHCTEMAX BbICOKOTO JaB-

KEHUE TApa W KOHACHCATA B Marucrpalidax.

OCTATOMHOIO MW THIOPOCTATHHECKOrQ IOABJICHHA

B cucremax napoBoro OTOTUIGHHS BO3BpaT
KOHZIEHCATA OCYIIECTBIAETCA 1O 3AMKHYTOH HIH
palomkryTOH cxeme. Henocpeacrsennnil o3spar

obecnieuupaeT cCleAYIONIME MUHHWMAJBLHBIE CKO-
POCTH ABHIKEHMH KoHJeHcara B TpyDax pasnny-
HOTO [UaMeTpa;

____ KOHNCHCATA B KOTEN MO 3aMKHYTOH CXeMe B
cHCTeMaX HH3IKOTO MNABJIEHMS BO3MOXEH B Tex
-~ cAydasX, Korga Bbicora cronba- konaedcata H

DovMm L 15 20 25 32 40 u Gonee
o, M/c 03 0,65 0,8 1 1.5

MEXAY YPOBHEM CTOAHHA KOHOEHCATA B KOHAEH-

CATOTPORO] CEPEIHHO

puc. 11.1,4) ¢ 3anacom 0,25 M ypaBHOBEIIMBaeT

JICHWA YCTPAWBAIOT MO OTK]JbITOi:I cxeme.

AABJICHAC TApa B KOTJIE.
Tpebyeman hicoTa cTonba koHgencata H, M,

BO3BP&T KOHJCHCATA B CHCTEMAX OTOILICHHA
BbICOKOT'O Jd4BJICHHA BO n3dexaHne NOBbIIEHHON

onpenensercs Mo hopmye

KOppOo3ud Tpyd ciregyeT MPOH3BOAMTh MO 3AKPHI-
T0ii cxeme. OTKPBITEIE CXeMBI JONYCKAETCH MPH-

P 108
H="%__— 10,25
pg

(11.1)

MEHSTb Jnlb B 0coDbIX ciiyqasnx. TIpu 3aKpbIThbIX
CXeMax KOHJAEHCATHBIE Gaku e JOJKHbL UMETH
atmochepurx Tpyd. B Gakax npeaycmatpuna-

-10%
=2 4 095,
7

P =M30LITONHOE  JIABJICHHE flapa B KOTJE,
(krefem?); p-IIOTHOCTH KOHOEHCATA, KriM>; g§— yexko-

_peuue_ma&ommumnﬂ_uici;wﬂ BEC KOH-

eres — W30BTOYROE MARACHHe —oKodo 0,005
0,015 MMa (0,05-0,15 krc/cm?), xotopoe orpa-
anﬂnamﬂﬁﬁﬂﬁ‘i@mmtﬁﬁ%ﬁﬁé-—
HHEM.

mencaTa  eriagd




6) B cHcTEMax OTUIUICHAA HH3KOTO HaBJe- |
HHA - BEHTHJIE Ha naponoﬁ MOABOOKE H Tp{)ﬁHHK c

4) Ha MApOBBIX MOABOAKAX K KAXAOMY pany
KpaH M BEHTHIL
(kpoMec MepBOro psga 0O XO4Y XOJOAHOro

BO3NYXA B Wm_am&_

i a0 U
@20 -] T
4 b s /3 i et e At —
= ‘e:.*—Z: 84 TIPODKOI HA KONACHCATHON TIOABO/IKE.
= ’ s V xanopudepos YCTaHABIHBAIOT:
== R =
! J 4 Kkaslopud)epoB — BOITYUIKEIN
Pic. 11.5. Cxema ycrpoiicrsa ofi X Jmandl y gnepel n
OpH MOKpPhIX p (a) m npu nap MANHCT PRUINX
B CYXEX KOUjeucaTomposonax (G) :

_.It..'
¢ npobkoil N8 cnycka BOAL W IPA3IN; 4- Napo- WIH KOHAEHCATO-
nposoa; § ofmonnoil Tpyfonposoa

_MOKDLUE KOHCHCATONPOBOA; 2= po3aylnaan Tpyba; I—1poliMlk  HOBKH B HEROM;

oAMH OOImMMA BEHTHJIE JUTA BRIKJIOYEHMA YyCTa-

6) Ha obiem KOHJICHCATONPOBOE -

KX TenaonoTeps peKOMEHIYETCA MPpOKNAALIBATE

___TOX NOTOIKOM ONHOLO H3 JTaxeil (CpeaHss

BO3AYHIHEIH W CHYCKHOH —KpaHbL, @ TAKKC
KOHAEHCATOOTBOAYMHK C KOMIJIEKTOM BEHTHJICH.

pa3Bojka).
Hpoxnanxy TpybonpoBoioB, Kak DpaBHio,
OPHMEHAOT OTKpEITY(0. CKphITas NpoOKnaaka

Ha BBOgax TpyDoOMpOBOAOB B 3AaHHE H
OTHCTbHBIX BETBAX CHCTEME! OTOMICHHA YCTaHaB-
JHBAWT DAPOBBIE BCHTHIH 1A IOJHOTO MM Yac-
THYHOTO €€ BBIKMIOYEHHS.

T OOOYCRECTCH IpH TCXHHRO-OKOHOMHYECKOM
0DOCHOBAHMH.

~O6BojtHEIE  TApO- H  KOHAEHCATOHPOBOMbI

BOKPYI ABEpPEi, BOPOT M NPOSMOB YCTPAHBAIOT MO

B ropu3oHTaILHBIX OJHOTPYOHEIX MPOTOY-
HBIX CMCTEMAX OTOILICHHA YCTAHABJIMBAKOT BCH-
THJIH B HA4a/lc M KOHLE 3TAXHLIX BeToK. B cucre-

cXeMam, DpuBeAeHHBIM Ha pHe. 115,
Bosfiyx H3 mapoBriX CHCTEM OTBOZAT 4epes

Max OTGWWHH—TF&-—
el OpeayCMaTpHBawT 3alOpPHBIC BEHTHIH H

po3ayuHbie Tpy6kH (d, = 15 MM) ¢ KpaHamy,

KpPaHBI CO INTYNCPAMH IDIA CIYCKa KOHAEHCATE W3
CTOAKOB CHCTEMbI.

Ha croskax, paciiofIOXEHHBIX Ha JECTHHYHBIX
KJIETKAX, 3alOpHble BEHTHIH pPEKOMCHIYETCH

Ocylky NapoBmiX MAarucTpatei OCyIecTe-

YCTAHABNHBATE HE3aBHCHMO OT KOJIMYECTBa 3Ta-
Kel.

'—'nmmm'memmrnpw"mﬁ"pmmu-
K€ - B KOHLC NapenpoBoja, INPHMEHAS ITIA 3TOro

KOHIEHCATOOTBOMIHKH HJIH THIPABIHYECKHE 3a-
TBOPbl (B CHCTEMAX OTONNEHHH HH3KOro JdB-
JIEHHA ).

Vxnonst MATHCTPAJbHBIX NApPONpOBOAOB 110

11.4. Pacyer naponposojos |
11.4.1. Obwue csedenun

HAIIPARIIEHHKY JBWKEHHA NOapa NPHHAMAKT He

O603HaueHHS PACUETHLIX AABICHHA B apo- u

__menee (0,002, npoTHB JBHWKCHHA-He meHee 0,006;  KOHASHCATOLUPOROIC NPHBCAGHBI HA pHC. 114,

IS KOHAEHcaTtonposodos—He MeHee (0,002,

Jasnenue napa p, B Ha4alle NapoBoH Marucr-

—— Y KAOH-OTBCTBACHHH K- OTORNTEAbHBI--HPHEOpaM—Pajii—WIN- Y- KOTHA-NPUHHHMAIOT:

nomkeH cocraBnATe 10 MM HA  BCHO  ATMRY

8) B 3aMKHYTOH CuCTEME NapoBOTO OTOIIE-

— NOOOBOOKH.
Crnocobbl KOMICHCAUHH TEIUIOBHIX Y UTHHE-

HHA HH3KOTO JaBICHHA C HCIIOCPEACTBCHHEIM BO3+
BpaTOM KOHOEHCATA B KOTC/I B 3aABHCHMOCTH OT

HHA omxcansl B . 10.6.6, mpOTHBONOXapHBIE Tpe-
GosanuA mpuseacHs! B 1, 10.6.4.

B chcTemax NapoBOro OTOIUICHHA Mpeay-
CMATPHBAKT CIefyHIIYIO 3aNOpHO-PETYIHpYIO-

JTAHEl | MApONpPOBOAA OT BBOAA WIM KOTJa A0
HauboNee YA4JCHHOrO OTONMTE/IbHOTrO npubopa:

npu { < 100 m P, = 0,005 MITa (0,05 wrc/cm?);

YO apMaTtypy.
Y MCCTHEIX. OTOIMHTEABHBIX
(renI0OOMEHHHKOB) YCTaHABIUBAIOT:

npubopos

4 = 100m ,!’,_nmi—ﬂﬁl Mﬂﬁﬁlﬁﬁ—ﬂlm::ml’)-
W [=100—200m p, =001 — 0,02 MIla (0,1-0,2 rc/em?);
« 1=200—-300m p, =0,02-0,03 MITa (0,2-0,3 xrcjem?).

—a) B CHCTeMaX OTOHJISHHA BHICOKOFO Aamie- PN HCHOMLIOBAHUK KaJOPUBEPOS TipHME-

HMA —~BEHTH/IL HA naponoﬁ noABOAKE H KOHAgHCA-

HAwoT Oonee Beicokoe aakscume—no 0,07 MIla

~TOOTBOAYAK Ha KOHACHCATHOH TOABOAKE HAH BEH-

{07 ] LAY
(U 7T Kre/fom™)



LLENAL A WL L AR A TR MASER W AN MISAAALRWATE  RALE  MPARLAR  AF

rae R- ynenbHEIE MOTEPH NABJCHWS HA Tpewue (Ha 1w

—3anie; HO He DOMec AOMYCTHMOTO I TIPHMCS

HACMOr0 0DOpPYAOBAHAA.

IUTMHBE yvacTka naponposona), Ila; /-nmma ydacrxa
pacYeTHOH BETBH TAPONPOBONA, M; z—IOTEpH [ABIe-

Hasnewne mapa p,, MTIa (krc/em®), nepen
PACHCTHBIM OTOTHTENEHEIM NPUOOPOM 10 BeH-

HUA Ha MecTHBIE conporHeieHus, [1a; k = | —npu onpe-
JCeHUH TIOTEPh JaBiICHMA B eauuniax cucremsl CH H

THIS B CHCTEMAX OTONJEHWH HH3KOTO [4BeHHS
6e3 KOHIEHCAaTOOTBOMMMKOB CEIYET NMPHHHMATE!
a) IpH  CAMOTCYHOM  KOHICHCATONMPOBOIC

6) np¥  HAMOPHOM  KOHJSHCATONPOBOJE

——py=P5/0:95, FAc p;—AaBCHAC B KORACHCATONPO-—(em.—tabn. 117 npun— 1) Torna

BOJIC MOC/IE OTONMTEILHOrO npubopa.

k =0,l -8 emunaryax cucremsl MKICC.
B cHcTeMax OTONNICHHA BRICOKOIO JABIEHHS
MOTCPH JABJIEHHS HA MCCTHBIC CONPOTHBICHHA

3AMCHCHBL HOTCpeill  aassileHHs Ha |

TpeHue B TpyGe dxmBameHTHOH MmmMHbI [, M

Ap = kE[RU+ 1 N =kE(RL,,). (11.3)

—Hpr— HamuuH — KOHACHCATOOTRO/TIHKOB

P2 = pa/0.4, onHako OHO NOMKHO BHITL He MeHee

3a AMuHAY pacueTHOH BeTBW CYHTAIOT ATHHY

0,035 MIla, roe p, - OaBlicHHC B KOHACHCATO-
npoBoje Moc/Ie KOHACHCATOOTBOAYHKA.

naponponona OT BBOOa HIH KOTna no Haubonee
YAAJICHHOTO OTONHTENLHOTO Tpubopa (Temwto-

Hasrenne napa, MIla (xrc/em?), mnepen

oOMeHHEKA).

_ pacveTHRIM TEIICOOMEHHUKOM 10 BEHTHISA B

CHCTEMAX OTOMJICHUS BBICOKOIO [ABICHUA TPH-
HUMAIOT Py = p,/0.7.
MakcuManbHLie  3HAUEHHS  TeMIepaTyphl

3ABHCHMOCTH OT HA3HAYCHHA W XAPAKTCPa OTamn-

THUBJICHUE npuscaeHul B Tabm. [1.10-11.21,
MMotepn AaBieHHS HA MECTHBIE CONPOTHRIIE-

HUS OPHEHTHPOBOYHO NPUHAMAIOT B 34BHCHMOCTH

0T OOIIN DTEPE JABIIEHWS B PAacYeTHOH BCTBH

naponposoga: 35% — B CHCTeMAaX OTOIJIeHHs HH3-

~ NWBACMEIX TIOMEIERHit, TPWHENEHET B 1. 7.2, TIpe-
AcTbHBIE CKODOCTH Tlapa B CHCTEMaX OToIc-

koro gasnedds, 20% —B CHCTEMAX OTOMJIEHHUA
BBICOKOTO JaBieHHA. Y enbHbie HOTEPH AABJICHHA

Hua—8 Tabn. 11.1.

Hd TPCHHE PCKOMEHAYETCH NPHHUMATL: s Tpyh

PRI RPUDUTINYIV  LPUURIVIV YLDV

naponposoaa, I1a/M (ana pacuera no tabn. 11.4),

3nagenus ko3QMUIHCHTOR MECTHBIX CONpO- |

NOTEpIO [ABNCHHA 1A TpeHHE Ha | M UmHEL

a2 ¥ L quU
12 23 15 55
40 25 17 60
50 30 20 0
Bonee 50 k1] 1] B0

TTpuviewanme. Mpenen Lnucur%g}ocm ABUACHAA [14pa B CHCTeMax
¢ JaBicHMEM Ha mpoge Gonee 0,07 MIla (0,7 krc/em®) npn scrpes-
HOM ABMREHHN NUPL W KORAEHNCATA CHEAYET NPHHHMATL C© x03¢-

OfpefeanioT Mo (hopMye

R—= 0;9!—’1 = P;.lou =1

= T4
k4 kX! 100 ° IR

3 s TS JUIH omyT-
HOTO NBMxEHWS

CKOPOCTE— ABHXKCHMSA  TIapa B HOJABCMHBIX
CTOHKAX, I OH NCPCMCINACTCA NPOTHB MOTOKA
] £l .

Motepu mapneuns, IMa (xrc/em?), B mapo-

rae p, H p,—NaBICHHEC Tapa B Ha4ane ¥ KOHUE mapo-
nposona, Ila (krc/m?); I/-nmuma HaponpoBosa, M;
0,9 - kooddumment, yUMTHBAIOWAA OpPMEHTHPOBOTHRIH
3aMac B OPHHATOM pacnoeiaraeMoM napieduu; k= | -
OpH ONpENENcHAA NAaBiCHUA Napa B COAHHUAX CHCTEMBT
CH u k =0,1-8 equnauax cucreMsl MKI'CC; n—nons

~ HpOBOAAX ONPTACINIOT N0 (POPMyNle  TOTEph Ha MECTHHIE CONPOTHEEHHA, Y.
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HHLE B HUICPE AaBiChiiad [IPAVUDAaMa Jiannon g

croska Tipeskiaet 300 TTa (50 &re/m>). Anamerp 09100002000~ 100 — 33
APOCCETMPYIONMX [Maifb onpemensior Mo HOMO- o T 687 T 66,3 Tla/m.
rpamme (puc. 11.7), AO TIPHHHMAIOT HE MeHee

4 MM, M3IHIIHCE AABIEHHC APOCCENNPYIOT BeH- OpueHTupyach Ha 570 3mauenue R, 110
THICM. TCONOBBIM HATPY3KAM HA OTAENLHBIX YYACTKAX

Tpusep 11.1. Tlpouspectn rujapapiudeckui  Naponposoaa @ no tadn. 114 naxomum jaHaMeTp
pacuer BeTBell CHCTCMBI MAPOBOTO OTOIJICHMS ¢  NAPONPOBOJAY, CKOPOCTh NAPA M NOTEPH Ha
mupyronmx waib. Pacuetnas cxema 9roi cme-  mposoja. IloTepro JapjneHMs Ha MECTHBE CO-

—Temer wiobpakena Ha puc. 8 Konachcar —p—npotusnesus—onpeaengem mo tadm 5 Pacwer——
KOT/Il BO3BDALIACTCS CAMOTCKOM, [lnMHa ywacT-  TIAPONpoBOjAA ceefeH B Tabn. 11.2,
KOB pACCUATHIBAEMOTO ITApONpoBoaa L7 = 68,7 M. [TpAMEpP MOA0O0pa MaRh NoKa3aH Hd HOMO-




[ (0,92, ~ p;)y., 100 — 7Y\
TIpH pacuete MAPONPOBONOB NEPBOHATATEHO R = 5

T 0%t 100
PACCHHTRIBAKT KOHASHCATONPOBOA H ONPEACHAIOT i
JABJIEHHE B HAYANIC KOHICHCATONMPOBOd, & 34TCM Iae p, M p;— JaBjieHME IAPA B HAYANE H KOHUE NApO-
AaBjeHUe Tiepel TeMIo0GMeHHUKOM, HeoOXomM-  mposona, Tla (krc/m?); p.,—nioTHocTs napa, kr/m3, co-
MOe KAK MHHHMATBHOC. TemnooBMeHHUK ¥ KOH-  OTBETCTBYIOWAN CPeiHeMy napnemmio mapa (p, + p,)/2,
[eHCATOOTBOMYMK 3KOHOMMYECKH Lenecoobpazpo  1lal n-—iona noreps Ha Meciubie collpoTHBaenis, %;
BRIGMPATH 1O J4BJIEHMIO CBCPX MHHHMATLHOTO, o /MHHA MAPOTIPOBOAR. Mi Ye,—YAeNbHbE Bec napa,
n mwasgerman  KT/M?, CODTBETCTBYROIMI CpeliHeMy J[ABJICHMIO 04pa
—  ORHAKO9TO— BLIZLIBACT YBETHUCHHE TPOB : i
: £ + p,1/2, (kre/mY).
napo- M KoHjaeHcatonposonoB. FEciau JaBnexue Py + p2)/2 )

Tapa e . ) 0. B I ILQ:]EQH JAB/ICHHA HA TPEHHME IPUHUMART [0

ouepe/lb PACCUHTRIBAIOT NMAPONPOBOI. Tabx. 1L6.

[Lnuny TpySonpoBoia, SKBUBAICHTHYIO IIOTC= |
Tlpn pacueTe MAPONIPOBONOB MNOTEPH TEITO- - o N

]




pusRBuT s e Ugn M PSWa ) ULPGALARSIMVA LU Beantmoc f —

l"'hl\m. E Ha Cp VCHOBHOS YAENLHOS IAR- = 2124 g x/xr. 3ua * i
aenun 2060 [Ta w pacxon napa G, sr/4, Ha OTHENLHBIX YYACTRAX — HHMAIOT, OpHeHTHpysce na R =2060[la @, (rpapa /2)
_ naponoposoja, Haxogas no taba 1L6 TP NaponpoBoaa, paccuRTeRaroT 0o [ W d,, cooTRETCTRYIOUIEMY &, (na yyacTre |V
CKOPOCTL Hapa W NOTEPH NABICHHA HA TPCHWE AR Kaxaoro Qr = 5,82:76-45 = | 9800 Br).
YHdcTKa NapoupoRoia Inavenws [, (rpada /6) onpeneasior no d, (rpada /1) n X
Hanee onpelenseM HCTHHNBIC JHAYCHAA CKOPOCTH Oapa M {rpada 13); R (rpada 18)-uo R (rpada 70] u p,, (rpada 8).
nereps HA Y X, palienRe Mx HaftieHHble Bropaa crpoka-1V np (npemsapuTetsdsifl pacuer), B

TAB.THIIA 11.3

WWWMWW
(PACHETHBIA BJIAHK)

M yua- Tennosan Harpy3sa KoHewdoro Pacxon Honaa HAasnennc, Mlla Maorwocre Tenaora  [Moreps
crxa Y4aCTKA (C YYeTOM noteph  Mapa B yYACTRa Mapa  Mcoape-  HA 1pe-
¥ LM y RO/M HHA T, THE Hi

migarmavh M R wnarrwn B ROMue B Hauate cpeauee Pepr KTV wMacfwr | an neas |



Lmp oy 130y PR RLT T & ou 0 o,1 20,1 1220 LR PV =

1ok 80 15500 1625300 2750 L3 6,1 36,1 1250 45130 138 60.5
Iap 100 69000 1847200 3130 10 44,1 154,1 506 TRO30 - :
Inp 100 69000 1847200 3150 10 44,1 154,1 476 73500 -
lok 100 69000 1547200 3150 10 44,1 154,1 479 73750 103 40,1

Vnp 65 4400 525600 875 3 16,4 26.4 414 10930

Vox 65 4400 525600 875 6 l6.4 264 405 10670 616 364
Vinp 50 3300 525100 880 6 11,1 21,1 1842 38870 -

VIox 50 3300 525100 845 6 11,1 21,1 1691 35680 3 54.6
Vilup 32 1100 179500 300 2 2.1 7,1 1942 13790 - -
Vilok 32 1100 179500 305 2 2,1 7,1 1630 11545 91,9 37,4
Vil'np 25 3500 88950 150 ] 6.6 25,6 1305 13420 -
VIl'ok 2 3500 88950 151 8 6.6 256 1154 29540 66,5 28,4
vInp 25 930 87670 147 7 5.8 10,8 1305 14094 > =
Vil ok 73 LE 37670 149 7 58 0.8 TI30 12200 6.5 pLRS

~Tpate S mEC MHEMMAAEND HeoOxomamoe amerenhe B kouwe 11,8, PacueT KOHICHCATONPOBOI0B

yeactka. B rpade 6 ykasaso gumnenme, 1pebyemoe B mHumase

(- ymerom Rl = 19430 My no I}
o apan i

B e duu & u 9 npupe

= dipax 8 B Y onphs

cpennemy ,::_drmeuuio 0.21 MIa (rpada 7).

BENSTLY 0 B OF T e
CACHEL Pop B T, CUOTRLTCTBYIOUR

[lpu Bo3Bpare KOHJEHCATA Yepe3 HANOPHBIH
TINORO T OOUIAH T8 CHCTEM TADOROCD

CLRPOSOA, QUMK LR LRLIRA HUopanii

AU TaHsaT
AL NG

OTONACHUS PAIIHYHOrO NABACHHS, HEOOXOMUMO

O (rpatba 3) m Q, (tpada 1) yrommwrores no r,
(rpapa 9) R (rpada /8) onpenenserca ¢ yderom p,, (rpada §).

cobuTro/1aTh criefyiollHe YCIoBus:

Tperen crpoka IV ox (oxomuatensnmil pacser),

B rpude 6 yRaIBIBAEICA JABJEHHE, KO10poe (T yd9eTOM
Rim = 257 Ha o crpoxe 2) Tpe(yeTcs B AESINE FTACTET J0TH
ofiecnevenns & Konne ywaciza fasaenns 0,2 MTla.

Muacurn I 1L 1 paccyBibiBakyn  ANBU0IHYI0, 10 KOJH-
HECTBO TCONOTE B KOHUC KARAOT0 YYACTRY UPHHEHMACTCH C y4el oM
MOTEPE TENN0TH Ha NOCISAVIOUIMY YIaCTRux,

})-BMecTe CIMANHA KOWICHCATH obeeneyn-——
BaTL OJHHAKOBOE MAABICHHE, NEPEAABAEMOE H3
PasIAYHBIX CHCTCM OTOILICHHA,

2) B MecTax ClIMAHMA KOHJEHCATa Ha KOH-
JEHCATONPOBONAX  YCrAHABIMBATL  KJanaHHI,
peryJIHpVIOIIHE JaBjeiine «nocie ceba»;

Vuacroxk V (pacuer otseTaienwl of marnerpaam). B ipage §

CIPUKH [ YKA3BIBACICH MAHMMAILHOE neobxoyHMoe Taslenue

U2 MITE 3ETeM aRENOTHENG  VEAIGRAOMY  BEIDE  AAXOIAT
HCTHIHY0 DOUIYIO noTepro Japacnud Ha ysacixe 10930 [Ma, Vau-

3) ana 3amepa [JABIEHHH TOCIHC KIANAHOB
Th INTYUepa jaas
NPHCOCIHHCHHA TOIBOAAIHX TpyDoK oT MaHo-

2 ’ i
S TARICHHE B Hanaie yuacTia- 0,226 MU, nonysum iy

deckoe JABNCHHE B KOHue HdHHOTo veactka 0,215 Mlla, koropoe
OPHARMAEM Kak HCXOJHOE A4 DAcueTd Telln0o0fMeHHHKA.

METROBR,
i T

4) npH pacyere HATOPHBIX M JIBYX(a3HBIX

Anaaoraano pacodnTeBalor yeacren VI VIL VI B VI,
Ecna namieiiie, noayventoe B Koiile Kakoro-mubo yyacTra, oka-

KOHICHCATONPOBOAOE OPHEHTHPOBOYHEIC HOTERH
JIABJICHHA Ha MCCTHBIC CONPOTHBJIEHHA [PUHU-

WETCH TPH pacHeTe TENI0OBMEHIIMKA qpeaMepiio BONBIIMHM, eTo
CHAKARYT JPOCCeIRpyrome waiGon.

Fipmwesanwe:  dnrpacieros; ne Tpedyommx ocofiod Tous
HOCTH, MOAHO npeHelpeyr notepell remioiu TpyGonpoBoIaMy, B

mesvnpt @, B mpade 2 n Q@ 8 rpade 3 .
Ecnu 3T morepn cocTapufror Gonee 5%
TEMNONOTEPL NOMENICHWA, B KDTOPOM NPOoXoaar

noMeeHHi 06x3aTechn.

MaTh papAbIMA 20% OOIMHX MOTEPE B KOWJENCA-
TonpoBoze.

TToTepu JIaBTeNHA HA MCCTHRIE CONPOTHBIC-
HHA B HANOPHBIX # JBYX]a3HblX KOHIEHCATONDO-
BOIAX []CKOMDH,E[)‘CTC’! Onpeae/1aTh, FAMECHAA uWX
JKBYBANEHTHBIMY (N0 NOTEPE MaBICHHA) JLTHHAME.
myﬁonponona mo Tab. 1[9 l'[]:m pac%[e ITHX




AURUCRLWITIUNLpUoUUDE

TAE K —KO3PPHIACHT, YIHTLIBAIOIHH MECTHBIE COUpPO-

HuameTpbl  Ge3HATIOPHBIX

—BOJOB  CHCTCM TEAPOBOFO— OTOILICHHS HH3KOIO  ROHNCHCATONIPOBOTA, M.

KOHJICHCATONPO-

JaBIEHKA onpeaenstor 1no tabn. 11.4.

THBJIEHAA. T4 y9aCTKOB MarucTpalledl K = 1,1, ana npo-
wHX yaacTkoB K = 1,5; /- reoMeTpHdeckas JTHHA y9acTka

TABJMLA (1.4

JAHAMETPBI CYXHX W MOKPBIX BEIHATIOPHBIX
KOHAEHCATONMPOBOA0B CHCTEM [TAPOBOIO
OTOTNEHHA HU3KOI'O JABJAEHHA

11.5.2. Hanopuvie kxoHOencamonpogoodst

PacueTHbli oObeM koHAeHcaTa, Ji¥, 18
KaX[JOTO Y4acTK4 KOHJIEHCATONPOROJIOB ONpee-

I50T 1o opMyne

YC}: B '!"-n HOBOR HOTOK; vll-r‘ Bl - OH-KolIe RS 4 SQ
st UMM Napa Ha yYacTKax KOHJEHCATONpOBONa Y, = s (11.8)
- rwp‘
lm'l‘r_\ umrpnrn rn‘r_\wmnu'rn NEHOIO HIIH
TPyl cyxaro BepTHERIBHOr0 npe obniel gipe 1.2
D, mm YUACTROB, M | Cran i
\ FalVe o2
FOPHAOH-  BEPIH- o 50 50-100  Domee R
Tanetora  xaneHoro 100 rae Q. ~TelIoBas HaIPY3IKd B HAGATE COOTBETCIBYIO-
mMEre y9acTka naponposona, BT (kkam/s), r. - rewnora
15 4,65 6,98 32,56 20,93 9,30 Hcna Ww;ummom;znw—
20 1745 25,59 81.41 5234 2908 s , ) i .
5 1256 n8s 145,88 03,04 %52 y‘!a_crxe [ POLPOBOIA, rl.lx,rxr (kKam/xr) {l..!h!. Tnl;ﬁjll. I.?]li
- 7908 1630 31401 203,53 08 86 P~ IVIOTHOCTH. KOHOEHCATA, NPHHHMAEMaAs PaBHOR 1 Kr/i;
40 120,95 180,27 436.13 290,75 133,75 T.")’HCJ[LM BEC KOHpeHncaTa, npnuumacmuﬁ paBHBIM
50 : : : ; 05 Ler/m; 4,5 (1,25) - xoodub T, YYHTHIBAROLIMI Vae-
60 581,50 872,25 1744, 50 1221,15 581,50 JIHMEHHE KOJIHYCCTBA KOHJEHCATA B NEpPHOM nporpesa
80 872,25 1302,56 2616,75 174450 87225 CHCTEMBL
100 145375 2151,55 4070,50 267490  1453,75

Temnopas marpyska, Br (kkana/u), B Havale

NMuameToR! TODHROHTATLHLIX VHACTEOB CVXO-

HAPOHPOBOAGHAXOART HO-opMmydte ———




(krc/cm?), NpH  BOIBpATE KOMICHCATA B OTKpHITh  BEJIMMHMHLI OTHOCATCA HE KO BCeMY KOHAEHCATO-

KOHICHCATHEI Dak pg = 0; Afi—pa3sHOCTh OTMETOK KOHIA  TIpOBOAY, & K AHHOMY YYacTKy.
H Hayala KOHOCHCATONpOoBOd, M {CO 3HAKAMH MMOC HIH ﬂp{ame'rpu H&I‘[OIJH'HX KGI{,&EHC&TOR[JOBUE,OB

MHIYC B 3aBHCHMOCTH OT COOTHOWICHWS BEMHTHH OT-  cuenver onpemensth mo Ta6m. [L8  Ckopoctn
MeTok), Ap - HOTEpH IuBACHMA Ha Tpe“?:‘ K “".l‘:}.“"‘e JIBIKEHUS KOHJCHCATA B HATOPHBIX KOHJEHCATO-
COHPOTHRISEHA A “KORICHCATONPOBO/L IOT | PACITMENR MPOBOIaX NPHHHMAKT MAKCHMANBHO BO3IMOX-

TeikHOTO Bayka no KoHneHcaTHoTo Haka), MIla (xrefem?) 5
HbIMH-HO-pachRoiaraeMoMy Hanopy-

)_lanncﬂue B PACIIMDHTCIBHOM ﬁa_f!KB NPHHA- Mpemep 11.3. PA0CHRTATH HANOPEBIH KORABHCATONPOBOA LR
MatoTt He Gonee 0,05 MITa (0,5 kre/om?). CxeMbl, IOKa3aHHOA #a pue 1110
BCEX  YNACTKOB  KOHAEHCATONPOBOAR

1 o - Jlna 3 aHh
'B'a‘c—auau:uun ¥, i [, KOTOpLIE NPHBEEIENL B rpafax 2 @ § tabn 116, 4

MOTO Y4acTka KOHJICHCATOMPOBOAA OMPENEAROT  [.0 vuicra 1, xpome 1oro, JamickHe B KOMAEHCATHOM Gake
—no-popmyae (11.10), cumras, 9T0 BXOAAUME B HES — p . —p__ a-rpae—t3 sabn_ 116







UOBKM]—nNpENenkHo  jonyerHMsile  po=p o = 005 MMa:  na

LSl D

yuseTke 4 (OpH 3a7aNN0H NO KONCTPYRTHERRIM COODPamEHNAM
whicoTe pacnoioxends Gavka b, = 0,73 M) p; = p_,, = 0,025 MIla,

Venopneie obo3HavYeHnd Te Ke, 410 M B dop-

Ha yuacike [/° h, = 850 Mu, KOBIGHCATONPOBOA PAGHONOKCH
HENOCPEACTBCHHO HAN N0.10M.

mynte (11.8).
Hauanpuoe gasneune, MIla (xkrc/em?®), nocne

F - FPEIYIRTATRD TECHETd KOHICHCATO PO B0 6
o s Baue Cratio, 11.6). KOHAEHCATOOTBOJYHKA WIH ToAnopHoH Iaibsl,
BHiCOTRL—— PAaCIOAOMEHHA — PACITHPHICTbHAR— Bauxon  YCTHHABIHBACMBIX 34 Ten1000MEHHAROM, _OIIpe-

NomEns ORTE
na  yyacrke 31 h, = 2470 + 6030 — 5000 = 3500 mmM;  Oan

JieasoT no Gopmye

sallacd volanasnieaiet Gagok na seicote 4440 sm (ranuc 940 am);
ny ywacrie 50k, =240 + — 5000 = 1270 mwm; nnn 3a-

Ps=ps + 0,01AR + Ap (IT.12)

T MACH YCTANABIMBAOT GavoR T whchiE 2210 #er (3anae 930 MMy
Ha yuactke 4':h, = 160 + 2430 — 2500~ — 210 mar; i
Lo aT FETIRY Y

{(n, =p.+01Ah +Ap)
e s T Al S

rne pe-— JaBIEHHE B KOHUE KOHOCHCATONPOBOUL HIIM B

[aanac
¥ 15

730 — (—210% = 940 nml.

fagox  Ha-
L

PECIIEPHTENEHOM Gadre (G0 B UEXOBOM KOHIEHCAT-




Tep}{ JABNCHHA, NOJCYHTAHHLIE T8 Cﬂyqaﬂ nepc_ LFMALY BCIUTLRL, FREIDHUDIA B DA T3, Y W oau

MeLHEeHHA KOHACHCATA, OCTAIOTCA HEW3MEHHBIMH H Puaw = 2R sy + Pyon + Z(hy, — 1, J0.01 =

npH NMepeMeLUeHIH AByXx(ha3zHOH cMecH. = 0,1079 + 0,025 — 0,601 = 0,1229 MITa.
[lpH OPHCHTHPOBOYHBIX pACYCTAX, KOTJA HC

Tpefiyercs yBA3KA NABJACHHWHA B MECTAX CIMMHWM Benwuuna p . npencrapaser coboit nanie-

aByx(a3HON CMECH, IHAMETPLI KOUAEHCATONMPORO-  HHE, KOTOpPOE J[OKHO ObITh NpEAyCMOTpPEHO
JIOB-CHETEM IAPOBOFO- OTOM/IEHHA BRICOKOTO - f@dB~— TOC/IE KOHAEHCATOOTROAMHKA B Havase yuacTka 4.
NEHHst I'[pHHH'M.:lIOT no Tabn 11.4, xax pus flpll p,,a., =0,1229 MIla pnapnende mepen
3 : ; Ter Me py=0,1229--0,7=0:176 Mila——
Maxcumamuyro BBICOTY MOABEMA KOHAEH- (MHHHMAIBHO Heoﬁxpuumoe). CornacHo paguery
caTa TOC/e KOHACHCATOOTBOAUNKOB NMPHHHMAIOT NAPONPOBOLA, GAKTHICCKH pachojaracMoe B
He Gosce 8 M. KoHIe yuacrka 1V gassenuc p, = 0,2 Mlla.
Tpumep 11.4. Paccunrars mpyxdasnetii XONOEHCATONPORONL B rpathe /8§ nepen 4epTOH NMPHBENCHBI MHHH-




Jid ynaneHus KOHAeHcaTa oT noTpebuTenei

napa NpHMEHAKTCA TEPMOJIHHAMHYCCKHE M MOMN-

___IABKOBbIE KOHIEHCATOOTBONYMKH (cm. mpui. IX) "

| .77l
7 %o A & Pt

\{\r\'

ruapaBnHyeckne  satpoper  (pue. 11.11), a

OBUMA BUA

IyeTc HCTONb30BaTh MPeHMYLIECTBEHHO Tepmo-
MHHAMHYECKHE KOHIIEHCATOOTBOIYHKH, KOTOPBIC
ycToiuMBo paboTaloT MpH Ha4allbHOM [aBIEHUM

cabnme 0,1 MITa (1 ¥rc/cM?) W NpOTRBOAARIEHARN
oo 50% mnavanbHoro nasnexusa. [Ipm ycraHOBKE

1 2 3

TEPMOAHHAMHYCCKHX KOHICHCATOOTBOOUHKOB

CIIenyeT UPeAYCMATPHBATE HAaOCKHOE YIANECHHE
BOZNIVXA M3 CHCTEMBI, TAK KaK NOMATIAHME ero MoJ

Puec. 11.12. Yeramoska pEnIX waid Bei ofpareoro
a}.cmumm () e

3 —BECHTHAH

_Tape.uxy_cuuxaez;paﬁo:ucnocoﬁum_mmuc-

TOOTBORYHKA.

© Ilpu HauameROM samiennn wmeree 0,1 MIla  kom py, MITa (krc/om?), kak npapwio, cieayer

(1 krcjeM?) pekomeHayeTcs YCTAHABIHBATE KOH-

OpHHAMATh pasdbiM 95% nasnenus mapa mepen

~ IEHCATOOTBOAMMKH C ONPOKWHYTHIM TONTABKOM
(KOH/CHCALIHOHHBIE TOPLIKM), KOTOPbIE HAJEKHO
paboTaloT npn uepeunage JamneHud  Gosee
0,05 MIla (0,5 krc/cm?) npH NMOCTOAHHOM H TiEpe-

TEINTONOTPEGIAIONAM alTPaTOM 3, 3@ KOTO-

PBIM YCTaHaBIHBAETCA KOHAEHCATOOTBOOUMK, T €
Py= 0,95p2
Ipu onpeaeeHHn NaBIeHUA Napa nepet KO-

MEHHOM PEXMMAaX PACXONOBAHUA Mapa.
KoHIeHCaTOOTBOIMHKH  MOADHMpAaT,  Kak

JAeHCATOOTBOAYHKAMH, YCTaHOBICHHBIMH B OT/a-
JIEHHM OT TerIonoTpeb/isioMX annapaTos, cie-

npaBuioe, N0 YCIOBHON NIPONyCcKHOR cnocoBHOCTH

— K\, T/4, KOTOpas ONPENETSETCS B 3ABUCHMOCTH € HA YuacTKe MeXNy alapaToM M KOHEHCATO-

OT PACHETHOTO PACcXoJa HHIAKOCTH 4Epe3 KOHAECH-

——CATOOTBORHHK W TIepefafa AanieHis 1
IMpn monbope Bcex THIOB XOHIEHCATOOTBOA-

caTa CICAYCT MPHHHMATD!
a) mocne TCIUIONOTPEOMAIOWMX alnapaTos
G=120G 0 oo T8 G .., MAKCHMANBHBIH pac-

JIyeT Y4MTBIBATh NOTEPH AABJIEHHA B TpyOonposo-

OTBOJMHKOM.
l L oone

TpybONmpoBOAE NMPHHHMAETCS:
~ YWKOB PACYETHOE KOJHYECTBO «IOPAYEron KOHAEH-  4) IPH BBEBIHEAHAN KOHEHCATA —HE OOJEE

50% nasneHus napa nocie Termonorpeﬁ.nammero
almapaTa, 38 KOTOPBIM yCTAHOBJIEH KOHAEHCATO-
OTBOJYHK, p, = 0,5p,;

YeTHBIA pacxon napa, T/u;
6) an naponposofios G =
= 26, j0pe x» THE Gmm »— MaKCHMAa/TbHOE KO/IHYe-
— CTBO KOHJACHCHPYIOWECrocs Nnapd Ha ApCHUPYE.
y4acTKe napomnpoBoaa, T/u.

———JlaBsenye Aapa

6) npu cBobonHOM CiIMBE KOHAEHCATA HA
BEIXOZe M3 TpyGomposoma p, = 0,01 MIla
(0,1 krc/em?);

pa = 0,02 MIla (0,2 xrc/cm?).




rie 7, —TEMUCPATYPH HUULHLEHHOIU HAPd, .

MUANCHUA LUD I BUAYMARA LICUYCL pasMoital b

B) A8 KOHIEHCATOOTBOAMHEOE € ONPOKHHY-
TEIM TOILIARKOM TTpH 7./t < 0,85

TIOCHe TEMNONOTPCOAROMHX STMAPATOR HIKe TO=—

4ek 0T0Opa KOHIGHCATA M COCAHHATH C HHMH

106G
(11.16)

nposonamy ¢ yknonoM ue mesce 0,01 B cropony

K
JVApp,

("w = /zf;)

KOH/GHCATOOTBO1MMKa (puc. 11.14).
HAuaMeTprl BeHTHNIEH B 0OGBAIKe KOHIEHCATO-
OTBOAYMKA [IOJDKHE COOTBETCTBOBATEL JHAMCTPY

BXOQJIHOIO OTBEDCTHHA KOHAeHCAToOTROAuHKA, O6- |

Paccunranumii K, He XOJKeH TpeBbIUATEH

MAaKCHMaJIBbHOIO 3HAYWEHH:HA, YKa3aHHOTO B TCXHH- — BOAYNKA HPEAyCMATPHBacTCH npy-cOpoce komaen-——

YECKHX AAHHEIX KOHIOCHCATOOTBONYHKOE,

paTHEil KhamaH nocne OOBA3KM KOHJIEHCATOOT-

caTta B oDIIMI KOHCHCATONIPOBO, KOT/Aa B TPYDO-

KOHACHCATOOTBOMYMKH C OTKPBITBIM MOIJIAB-
KOM TIOADMpANOT N0 HX TIpEAENBHOH IPOH3BOAM-

NpoBOAL c6 poca KOHACHCATE MMCCTCR NMPOTHRO=

AaBlieHHe, HIH TPH NoJayc KOHIEHCATa B Napo-

TespHocTH G, Kr/u, ompenenseMoii no gopmyne

MpoBo 00JIee HH3KOTO JABJICHHI.
l"ll.upalsml'wcme 34TBOPBI H3rOTOBIAIOT M3

_32& 8,

g k

(1.17)

Tpy6. OHH NpenHa3HavueHsl A0A OTBOOA KOHACHCA-
Td U3 N4POLIPOBO/IOB CHCTEM LIAPOBOrO OTONJICHHS
HUIKOrO J4BJICHMs TIPH  [ABJICHMM [apa [0

(.. 32d4°/Apv,)
T e S

ra¢ d- AHAMETp KIANAHHOTO OTBEPCTHA, MPHHHMACMOIO

0,05 MTI1a (0,5 xrc/em?®)
BricoTa 3ammmMTHOTO C€TOAOA KOHjeHCATa B
FHADO3ATROPE A, AOJKHA NPHHAMATLCA B 3aBHCH-

BEPTHKAIBHBEIMH H.TH TOPH3IOHTA/NBHBIMH TpYDO-

00 TEXHMYECKHM XAPAKTEpPHCTHKAM, MM; k—pompapoy- MOCTH OT [4BICHHA B TOHKE HNPHCOCAHHCHUA
Hpill KOG(DQMUACHT: k = 3,5 NpA Nepenaac gapicani no  THAPU3ATBODA 1

02MIlza m k=4 nps nepenage Jap/ieHul CBbilue p. Mlia L.001 002 003 004 005

0;2 MITa (2 Erciom’). T S P L2225 33 4455




roe G —pacieTHHE pacxo] KOHZEHcaTay T/1.

PETYJIATOPOB AaBICHHS NPAMOTro ZeficTBHA «moce

B oraenbHbIx cayyqasx JAid 0OTBOAA KOBOCHCA-

T4 OT TenJ0OOMEHHBIX ANNapaToB NpH J4BJCHHH

Ta OT TENIOOOMEHHBIX ANMApaTos NpH JaBJICHHH
nocne HAEX 10 0,6 MITa (6 kre/em?), korpa koneba-

cebsa» tamos 21646k u 21456k,
PeaykipoHHLIR KTANAH MOAOHPAETCS IO NITO-
IA/H MPOXOAHOTO CeYeHHs f. CM?, PACCYHTHI-

HHE pacxofa mapa He NpeBblUAET

30%, momyc-

KaeTca NMPHMEHATh MoAnopHble maiéul, [Toanop-
Hbie 1WAAOBl HEC MPUMEHAIOTCA LIS APCHHPOBAHUA

___ KOHJEHACATA W3 MAPOTPOBOIOBE M ECIH [PH yMEHb-
IIeHHH TennosoH Harpy3Ku cokpamaerca I1o-

BaeMoi-Ho- QupMyie
f=GM6g, (11.20)

roe G-pacxoa mapa, Kij4; g- pacxod napa 4epes | om?®

Hpt O-CedeHIA PEAYKIHOHAOTO Raamana, Kr/{¥x

x cm?), onpenensemsit no puc. 11.16.

—mﬂb—%mTﬂﬂM—-ﬂG%pxﬂMﬂ—?&ﬂ 1006

MEHHOTO annapara.

ITpx moatope pedyKuHOHHOTO KllallaHa Heob-
XO/AMO YYHTLIBATE, 4T0 OOHHM KIAMTAHOM MOKHO

CHHAWTE TaBNEHMe He Domee wem B S naz Te



BdHb! NPCAOXPAHHTCIBHBIMUA KIATAHAMHA.

Mpavep 11.7. Oupeaennts NAONEAL NPOXOIHOTO CETSHAR

O0beM paclHpHTEILHOrO Dauka, M”, oTiperie-
JAT no Gopmye

PENyKUMONHOIO KNaiigia upn p, = 0,9 MITa, p, =035 MITla &

G = 2000 kr/u. Temunepatypa ueperperoro napa 320°C.

V= 0,0005vGxk, (11.22)

Ao POV T T
+H HOMOTpaMhe—H3

£ Fy
toukH——{eepTReteraylotieh
py = 0,9 MIa) nposonsM kpuayto /T no nepeceveHun ¢ upamoii.
nponesenHol W3y roukn H (coorsercrayiomed p, = 0,55 Mlla)
TonyueHylo  Touky K CHOCHM  BIEBO B HAXOOMM g =

=230 krf{a-em?), Coyense knanaua JoNxHO GuiTe He MeHee
i

e ¢ yuedeHeH o0beM [apa OpH COOTBETCTBYHOLUEM
naencuns B Gake, M*/kr; G—pPACX0Q KOHIEHCATA BO BCEX
MOAKTIOYEHHBIX KOHICHCATONPOBOOAX, KT/4; X — MACCOBOE
NAPOCONEPAKANHE KOHNEHCHATA B 09X CAHHEUM, X =

= (I} — i3)/ryi iy, [, — TENIOCONCPHAHRE KOHAEHCATA COOT-
BETCTBEHHO NPH NARNEHKH NAPA Nepen KOHABHCATOOTBOA-

PerynaTophr apncHus cicayer noabupats B

YHKOM H B PacltHpHTeNLHOM Oavke (JHTaJbIHA BOALE HA
JTHHER Hachmtenna), kKK (kxanu/xr); r,—CEpHITas Ten-

COOTBETCTAHW C yKaszauusmu [OCT 16443-T0
«YcrpoficTea wenoaHuTe pHbIe. MeTogr! pacuera

N0Ta Napoobpa3oeands TIPH NABJCHHH B PaClTHPHTCTh-
Hom Oagke, kJm/kr (kxkam/xr); k= 1,02 — 1,05 xoad-

nponyckrolt  crmocofnocTi, BeIbOpa  YCHOBHOIO
[IpOXQIa H L K

,[[.ml MPEXOTRPAINEHHA TTOBBIIEHHSA OABJICHHA
cHEpx - JONYCTHMOrO LPHMEHHAIOT, Kak HPapHio,
NPYXHHHBIC W PBYAXHO-TPY30BBIE TPENOXpPaHW-

KHOW XapaKkTepH AKH>

—@apa o0 YECKOM  yNPABICHHHW HAC

0,05 MIa (0,5 krc/em?) B KauecTre NpenOXpaHi-
TEILHBIX YCTPOHCTB HOONYCKACTCA HCNOAB3ORATH
THAPO3ATBOPHL.

DHUMEAT, YMHTRIBAIOLIMA HATMMHE TIPOZIETROTO TIAPA.
KOH [CHOCH HhIx DO 0B _[1J18 A0 D OH-

JCHCATA OT MECTHBRIX CHCTEM OTOMJIEHHA W [EpEe-

-K44K# ero-Ha TelioBOH MYHKT NPHHWMAIOT paB-

HBIM: | 5-MHHYTHOMY pPacxofy [pH ABTOMATH-
MY ~TIPH PY4HOM YNPABICHHH.

Hapjicaue naposoil NOAYIIKA B MECTHBIX KOH-
JencaTHBIX Gakax mpuHuMalor 0,005-0,015 MITa

JuaMeTp mpoxoga  TIPEAOXPAHKUTENBHOTO
KnamaHa d, oM, onpeaenaioT no gopmyne

(0,05-0,15 krc/em?), Boasnas gacTh B Gake JLOmK-
HA COCTarlIsTh He Hosee 80% obnema Haxa.




KOHOeHCama

Runacntaid B Uantc N ULbiv HavUba i Upouy-

MPEHOCHAA KaBHTAOHW JOTKHA COOTBCTCTBOBATEH
Pt Ap+(p,—p)—

— /I8 ncpeKkavukH KOHICHCATA M3 OTACTBHBIX

b Hz=- —  (11.24)
KOH/JCHCATHBIX GAKOB Ha TCIUIOBOH NMYHKT HA 00- P g
IEM KOHAEHCATONPOBO;IE YCTAHABIMBAIOT Napai-
- 4 o pu+Ap+(Pf_.pu}—Pi.ﬁ
nensno paboTaoNHe HACOCH (0 JIBa Ha KaX bl H> 5
KongeHcatHel Oak). Tlomawy xkaxmoro Hacoca Tx

NPHHUMAIOT PABHOH YaCOBOMY pACXOAY KOH/CH-

NABITEHHE HACHK

caTa.

—ﬂlﬂ_ﬂﬂpﬁxﬂm-mﬂﬂnﬂﬂcard_ulknuﬂﬁm&m:—m npua-1)i-Ap—noTepy-gaBleHis - BO- BCACLIBAIOLIEM
yﬁonposo,‘:e ITa (ltrcfm"} P,— NABJIEHHE HACKIINEHHOTO

ro 6aka B TApOBOH KOTEA CHCTEM OTOIUICHHS

— HH3KOFO AaBICHUS yCTAHABAHBAIOT OAMH HAC
moaavei, paBHOi 2-9acOBOMY pacXojly KOHOeHca-

4 , 8
COM NpH HNEPCKAYKE KOHIOCHCATA B KOTCT CHCTEM

rae-n
TEE Ty

TEMIEPaType fNepexaynBaemoro xowunencata, a (kre/m?)

HOCTh KOHEHCATA, xrfM" ¥, — VAeILHbLIF BEC KOHIEHCATA,

HHM3KOr0 A4BJICHHMA, ONPEACHAIOT MO prpM)’;'IC

p=p_+001Ah+01 +Ap — (11.23)

kr/m’; g = 9,81 m/c? -~ yckopenue cBOGOIHOTO NajeHus.

Ecnu npu aroM sesHunna i nonydures oTpH-

I id Fx ¥
(p = po + 0,10k + 1 + Ap),
rae p, - naencuue 8 xotne, MITy (kre/om®); M Pa3HOCTE

——OFMETOR-HH#KHER :
YpOBHA BOABL B KOTIC AHIH BbICILICH TOYKC MATATENLHOIO

——TpyOOnpoBOAd, M;-Ap —NOTEPH JABICHAR B IHTATCARAOM — PHYCCKYIO BRICOTY BCACKhIBAHHA, YKAIAHHYIO B Ka-

TpyGonposoae, MITa (krefem?).

HATENBHOMN, CTEN0BATENBHO, /118 HOPMA.TLHOH pa-
0OTsl Hacoca NOANOP He TpeGyeTcd M BO3IMOXKHA
paboTa Hacoca na BcackiBanue. I nyGuHY BeachiBa-
HHUA B 3TOM CIYYd€ MOXKHO NPHHUMATh MEHLLICH
WJIH paBHO# M, HO He npeBBNNAONIEH BaKyyMMET-

TAJIOrE HACOCOB.

TOJUIEHME

12.1. OGimne cBexeHHs

BosayuHo-oTONHTEILHEE —arperaTsl  npea-

Bosaymnoe oTonieHHe peKOMEHAYeTCH NpH-

HA3HAYEHBl [UIH OTOILICHAA NOMCIICHHN KaTero-
puii B, I'u J. Tipu 3ToM HeoBxoaumo cobI0aaTh

MEHAThE B TIPOM3IBOACTBEHHBIX, O0IICCTBEHHBIX H
aAMHHHCTpaTHBIIO-ﬁHT{)Bm NOMEIICHHAX  1IpH

peuupxynnuuu BO3AYXA UM COBMEILEHUH C CHCTe-

KOHTHUHOHHPOBAHHSA BO3AYXA. B nomerenusx ka-

tpebopanus CHull 2.04.05-86 o BO3MoOxHOCTH
PEHHPKYTSIHH BO3AYXA B IABMCHMOCTH OT BHAA
BpeHOCTEil, |10cTynawmux B BO3IYX HOMCHICHHI.

HO-OTONMHTEILHBIX
Tabma. 121

drperaTos NpHBCACHBI B

-~ reropurit A4 # 5 caeayer npoeKTHPORATE BO3AYUI-
HOE OTOMIeHHE Ge3 penMpKyJISIHH.

TPaTHIOBAHHEIMH HJIH HEHTPATBHBIMH CHCTEMAMH

BCI'J,HYL'I.IHOE OTOILTEHHE arpeTaTtaMH 1emeco-

nyTeM TNOJA4M BO3AYXA CBEPXY HaKTOHHBIMH CTDY-

BO3AYHIHOTO OTOIICHHA. B AENEHTPAIH30BaHHBIX AMH B HanmpaBICHHH pabOoYei 30HBI (pHC. 12.1, a)

cHCTeMax BO3IIYLIHOTO OTONNCHHA HAIPEB BHYT-

HIH NYTEM NOAAYH BO3AyXa Bhile paGodeli 30HH

PEHHEro BO3IYXA M IMPKYNAIMA €r0 B MOMENICHHY
obecncuMBaAOTCH BO31YUIHO-OTONUTETLHBEIMH
arperaTaMu  (cm. npm] XI). B orammsaemMom

nByXx arperatoB. OTOIIEHHE arperaTaMH HCTIOb-

3yeTcsa B TeX CIydasx, KOTia OTCYTCTBYET NpH-

TOYHAH BEHTHJAIMA HIH PACXOI NPHTOYHOTO BO3-

(DeXTHBHOTO BO3/YXOpACIpeNecHHS B PEKHME

FOPH30HTAIbHBIMH CTPYHMH («COCPEIOTOYEHHAS
nosiava»), korjaa paboune MecTa HaXOAATCsH B 30HE
Dﬁpdmoro moToka Bo3nyxa (pHc. 12.1, F} Peko-

Xa, npu xowpon Gonee 3L]J¢CKTHBH0 HCNONBL3Y-
eTCA  HOMHHANbLHAY  TeNAOHPOHIBOAHTETHHOCTD
arperatos. [lpH 3TOM BO3ayXx cneayeT NOJasath

—JIyXa HEIHAYHTC/ICH H HE MOMKeT obecre uTs 3= mon yrmom 35™ k TopH3IOHTY, uT0 OfecmcumBaeT

MaKCHMa TbHYK) ANbHOBOMHOCTE CTPYH H, Clefo-

BO3OYIIHOTO OTOILTCHHA.

BATE/NbHO, ODYCIOBNHBAET YCTAHOBKY MHHOHMATb-






BGH I HJIHLAH, WUBMCILIISHHADBIC © BEOSAYIIEHDIN 10

AYAUPACHPCUCIHITIIA © VWIbIUHMHE  SHAYMCHHEMHA

TIEHHEM, CiefyeT HpPOEKTHPOBATH C PCICPBHEIM
BEHTHJIATOPOM H IMEKTPOABHTATENEM, ABTOMATH-

CKOPOCTHBIX KoahdrnuenTos m (Tabn. 12.2), pac-
Honarasi KX BeIUEC padodeli 30HE NOMELLIEHHA TaK,

YeCKH BKITIOYAIOIIHMHCH TIPH OCTAHOBKE OCHOBHO-
ro, IM00 MPEAYCMATPHBATL HE MCHCE JBYX CHC-

49T00BI 00ECTIEYMBATE ABHKEHHE OOPATHOTO IIOTO-
Ka BO3JIyXa Yepes pabouyio 3ouy. Mecra BhImycka

TeM, OOBCAWHEHHBIX BO3JYXOBOIOM WMIH KOMIEK-
TOPOM.
CHCTEMBL HYXKHO PAcCYHTHIBATH TAK, 4TOOBI

1D 0. 3 S TROS— O 0 OFro

HITH OfTHOH M3 CHCTEM TEMIONPOU3IBOIHTENBHOCTE

——OCTABIUIHXCH CHCTEM OGCCTICYHBANA TEMIEPATY DY 1a4¢ PEKOMCHAYETCA OCYIIECTBIATE TIPH BBICOTE

BO3IVXA B [NOMECIICHUH, TIPHHATYIO A8 NMPOCKTH-

BO3JyXd HYKHO HA3HAYATL C TAKHM pacuyeToM,
4yToOLI BO3/IYIUHLIC CTPYM HE BCTPEYAIH HA CROEM
CTPOHTENbHBIX KOHCTDYKIIMIA

TIOMEINCHAS MeHee 8 M — HaCTHIAIOIHMHCH cTpys-

POBAHHA JCKYPHOIO OTOIUICHHS, a OpPOH3IBOAH-
TEMBbHOCTh WO BO3AYXY OCTaBlEXCH B palote

MH, TIpH BRICOTC TOMEILCHHA DOJICE & M — HEHacTH-
JAIIMHMHCH CTPYAMH Ha BHICOTE HE MEHES (cM.

CHCTEM TIPUTOYHOH BEHTHISIHH, HCTOTb3YEMBIX
IS BO3AYIUHOTO OTOINEHHS, obecneynnana Obl ne

puc. 12.1)

—

menee 50% Tpebyemoro pacxoga TPHTOYHOrO
BO3IYXA

h=h, ,+03/F,

T o~ . "

B venTpanbHBIX CHCTEMax BO3JYIIIHOIO OTOTI-
JICHHH BO3AYX TIO BO3AYXOBOJAM MOCTYHACT B
TIPUTOYHBIE  BO3IYXOPACTIPCACIHWTEIBHBIC  YCT-

[0 BEPTHKAIH, M; A, ,—BuicOTa pafodeH 30HB, M,
F,—nnomans NoUepeyHoro ceqcHHS NoMEeeH s, [IPHXO-
JAIIANCA HA OHY CTpYo, M2,

——POWCTBa, Mepe3 KOTOPHE BhIIyCKAeTCH B OTallt=——

BaeMoe momeilcHue. Bosayx B homeiense pexo-

BO3JIyXa Ha PAcCTOSHWH OT Tona £ > 0,85 H, (rne

MCHOYCTCH TOJABdTh OJHOH HIH HECKOJbKHMH
IIPAMOTOYHEIMH IFOPH3OHTATBHBIMH KOMITAKTHBI-

H —BelCOTa TIOMCINEHHS, M), HeracTunaiowascs
crpys obpasyercs mipu h = (0,35-0,65) H,.

MM cTpysamu. KoHCTpykius BO3jyxopaclpenenu-

PaccrosHne B maaxe MEXAY arperaTaMy HiH







mensarin panna s

viviJiitnnn

—Bosayx - peuupryIHnHIo I BEITOEKY pe-
KomeHayeTca 3ubuputh u3 paboucii 30HbI CO cTO-

HaxnoHHaa nonmaya HAIPETOro BOAOYXH NOJ

POHBI MECT BRIMYCKA. YIdfNeHAe BOIAYXE WA 3a-
Gop ero Ha pPEUMPKYIAUMKD W3 BepXHEH 10HLI

yrjioM 35" K TOPH3OHTY pacCHMTHIBACTCH B ClEmy-
10IlIeM TIOpsJKe:

TIOMECIICHHS MOKET TPHBONMTL K TOBBLILICHHIO
pacxoma TEIJIOThl Hd OTOIJICHHE.
Kak npasuio, cucremnl o6imeotMeHHOR npu-

1) onpenenMIOT TEOMETPHYECKYIO  XapakTe-
PHCTHKY NPUTOMHOR CTpyH
4

TOYHOH BEHTHIANMH H KOHIHIMOHHPOBAHAS BO3-
AYXa ClleayeT COBMELLATL € BO3OYHIHbBIM OTOILIC-
~ HHEM H DPUMEHATL HX B -TeX C/AvidiX, KOLld B

Mg~/ Fo

H= 5,45——;,_'__‘—.:‘, (12.1)

COOTBETCTBHH C 00sA3aTeabHLIM MpHIOKeHHEM 10

_GHPH%B%WW = tOCOTO

nneHne. Jlns nmomewienmi, pafoTtd B KOTOPHIX

TIPOM3BOAHTCH 89w Menee B CYTKH, COBMELICHHE

ity

rjie ;i B A —CKOPOCTHOH M TeMnepaTyphbii xoabduunen-

Thl BO3OYXOPACTIPENCNHTENS, Uy — HAMANILHAA ¢ CKOPOCTH
JNBHMEHHA BO3OYXA, OTHCCCHHAR K pacwc"moii TITOTHA OH

BO3[ly{OpacnpeleInTeNbHoro yeTpoiicrea Fp; Aty =
YKQ3aHHBIX CHCTEM C BOJMYNIHBIM OTOIIEHHEM  — ¢ _; _ysfurousas TeMICpaTypa  [OaBACMOLO
MoKHO GLITL 06OCHOBANHO. BO3IYXA;
PacyeT COBMEIIEHHLIX CHCTEM BO3AYIIHOTO
7 St ; &
OTONICHHA, KOTT4 BLIGOP CXeMbI NOMAYH BOIKYXE oo crpyy
H_THIOPH3IMED BO3AYXOPACHPEREINTEId 06yCnon-
Telibl TPeGOBAHHAMHA BEHTHISUNN HIH KOHHIHO- X,=0635H, Z,=0307H, (122)

HbIM CHPUBOYHHKA TMPOEKTHPOBIUHKA, INPHBEACH-

Pa LIBARD TIHHY OMEIITCHWH

TOpOi# OMHOH NMPUTOYHOM cTpyeH obecncyupaeTcs

—HEIM B TnaBe «Opranuianus Bo3nyxooOMeHa o
pacnpeje/cHHe BO3AYXa B HoMeleHusax». IMpu

ek THBHOC BO3ZAYXOPACTIPEAC/ICHIE (M3 YCTOBUSA
X =03 +0,5)

3TOM HCOUXOOMMO NPOBEPATH PACUCTOM CODIIO-

I .t S0LKn




HCHAA fip VAU OV UMING 1y, T i N B UL PR L

JLEAIIVY R ATILL S W T L

~ BHICOTY BHIMYCKA BO3AYXd HAN YPOBAEM Tona
h=h,  +h, +Z,. (12.7)

12.2.1. ITodbop eo3dywro-

CocpeloTOYCHHYI) TIOJAYY BO3/IyXd pPaccuu-

OMONUMENbHBIX depecamnos

THIBAIOT MO CACAYIOLINM 3aBHCUMOCTSAM:
1) monyctumas WaOHITOYHAS TeMmepatypa
1MOJaBAEMOTr0 BO3JIYXa

Pekomenayemepte ODNACTH NpUMEHEHHS H
BRICOTZ YCTAHOBKH dTPEIaTOR NPWBEAEHBI B
Tabn 12.3 ¥ 12,4, O6aacTd IpHMEHEHHs Arpera-

I}o-\a’f‘u

p—— (12.8)

Aty = 1300 ———

TOB_VCTAHMORNEHEI HCXONY W3 YCNOBHE UQAHOFO |
HCMOJIB30OBAHAA HMX HOMHHAJIBHOH TEIIONPOH3BO-

2) MakcHMalbHas CKOPOCTh /ABHIKEHHA BO3-

JWTENBHOCTH HE OCHOBE PACHETOB BO3AYXOPACHPE-
aenenns no cepud A3-840 «PexomeHpanun mo

~ Iiyxa B pabo4eil 30He (06paTHOM TOTOKE)

ssrﬁupy—mmmmmm—pemxmnmmﬁx—afpe-—

6) ydenbHad TemIoBas XapaKTEPHCTHKA I10- 15 18 5% AIB 200-140 (oa) 11 i
T P
MEIICHHS ¢, paccanTa | o= ; ih e - S
HHs pacxopa TemwnoTsl, cormacho CHuIT 2.04.05- 5,1 AOAZ-10-01¥3 11 2,6
3 52 CTA-100-01V3 H 27
86, ¢ BBE/IEHHEM JOMOIHHTCIBHOIO KOIPOHIMEH- 18 24 52 CTa0002vs 11 4
Ta 1,] TpH COCPEAOTOMCHHON NOJAAYE BCEX arpera- 7.3 CTA-300m n 31
E p—
ToB, kpoMe CTA-300M. Ilpu pacuere ueHTpan R . CIASMOYS, 11 "
_ 30RAHHLIX CHCTEM BO3AYUIHOTQ OTOIIEHHS W
cccpc:nm-or:em{oii nonaye Bo3jyxa IC()QQJQJHI[H&!IIT Tpwmenamun: 1 TalGawnd cocTuniend npu f, = 1 M A3 yeaopRs

ApurMMaioT-pasibiv-|, | npn-3abope Bo3ayXa u3
BepXHEH 30HEI TIOMELUCHHA,
—B) TCMICpatypa i CkopocT
myxa B paboueit 30He £, , H Uyyp,, B COOTBETCTBHH €

Tpcoomamaamu T'OCT 12:1005=76;

ofiecneneHss  CROPOCIH _ ABHAEHHA Bo3ayxa B pabovefi sowe e

Bonee 0,7 m/c & HopmupyeMoli pasHoci® remuepatyp At = 6°C

[lpn At = 11 °C nocroanukie paboyne MecTa cliglyer pacnonarath

BHE 30HL! eficTRR arperaTa (Ha PaccTOARAMA He S.Lum: |

BEPUIMIILI MIPHTOMHOR CTPYM B NIJane, T € 4 CKo-

pPOCTL ABHXENHA BO3dyxa He pernamenulpyen:u 2 OTMﬂeHm,le‘

arperati ATIB 280-190 wsrot A A YBI
HENPOIETPOBCKON 06 , 01 MSTCHHEIE ™ TickoBcKoH 0611 |




B ALmraine smeans s paedesas J Uvim ssarsgs §oovisisaaien

——arperaToM-—/, HCXO/S N3 Pa3MEPOB TOMELICHNS,

TpeDdyeMbix TApaMETPOB BO3jlyxa B pabouel 30ue,

— pyroBojicTBYACE Tabm 123 w1245

2) TPHHHMAIOT NPEBAPHTENBHO IHPHHY 30~

—3) onpenensioT obbeM sueHKH HOMELHEHHHA.

HeI ODCAYKHBaAHHA O = [ MPH HaKJOHHOHW MOofad4c

. il N2
WK NIPH- COCPEOTOYCHHOH nojae b=——1;
m

n

Pacuer BesieTcs /U1l coCpelOTOMEHHOM Moma-
YH BO3yXd IIPH YCIOBHH OGECTeueHHs CKOPOCTH

OBHKCHHA Bo3ayXa B paboyed 30me He Bomee

TEMIIEPATYPH NOJABAEMOro BOTyXa.
TlocneaoBaTe/bHOCTh - pacueTa:
1) HaxomaT TpeGycMyio INOWIANL HOMCpeYy-

O CEMEHRA  TONMCHICHMS PHXOJTAINYROCA HA

OJIHH BO3YXOpACTIpeenuTENS, N0 hopMye

obcnyxusaeMoit oiuuM arperatoM, V= [bH;

— 4y HaxomaT TpelyeMylo  TeIUIONPOH3BOIH=

TENBHOCT arperata Q no u3secTHbM V. g, 7, , H 1,

i A ( v....,,..)’]’
" Limng{s , K !

iy
iy Ris _I

rae A = 1,57-10° npu ¢ B Br/(m*-°C) unn 4 = 1,35 10°

no gopmyne

npu g B kka/(4-m? - °C); I- nnmna 3061, 06Ty AHBACMON
OJHAM BO3AYXOPACTIPEACMTEIEM, M, KOTOPAR MpPHHH-

O =gl — 1)
= T3 WL
H NPHHHMAKT MO €€ BCNHYHHE MPEIBAPHTEIEHO
THI arperard,
5) comocTaBnAlOT TPebyeMylo TCIIIONpPOH3-

Maercd He Donee [=0,Tm \/ i

2) pacCYHTEIBAIOT TPENBAPHTENEHO IHPUHY
30HbL 06CYKHBAHHS OJHOTO BO3/LyXOPACIIPCICIH-

BOOUTENBHOCTE €  TEILIONPOHIBOJNTEABHOCTRIO
ATPEIATOB, PCKOMEHAYCMBIX K MPHMCHCHMEO JUIS
AYCHKM 3aJAHHOH /UTHHBLL mo Tabn. 123 u 124, »n

6) YTOUHAIOT WIMPHHY 30HBI OOCTYKHBAHHH

TENA, T,€. [ar YCTAHOBKH BO3MYXOpACHpEmeSn-
Tenci
b=F/H,

P . HH VCIoBHS b < 3H -
%ﬂm@m@ﬂbﬁHﬁﬂ—mﬁﬂa—W e - ny

; MAKCHMARHO TOTYCTHMOR

3) onpeaenAloT HEODXOAHMOE KOJNHYECTBO

no-(opmye

BO3AYXOopacnpeac.




tuna CT/I-300T1. T4k kak B 3TOM Ciydae MOTY-

———12.3; Tipumepsi pacuera cHeTeM

BO3AYIIHOIO OTON/IeHHH

4aeTcs OJHOPANHAS YCTAHOBKA arperaToB, TO HX
YHCIIO onpeaeasem 1o dopmyne

Tlpumep 12.1. B nexe pasmepom 84 x 36 x 12 m N — L H, =84' 12 67~ 7 1
(V, = 36288 M”) TpebyeTca ocylllecTBHTL OTOMTe- F, 150
uue arperatamu. Karteropus paboT - Tsokenas, Hlupusa 30— OBCTYKHBAHAS o

T. €. HOPMHPYEMas CKOPOCTh ABH¥EHNA BO3IYXA B
P i e

b=L,/N =84/7=12m (puc. 12.3, a).

HOpPR

=0.7 m/c, a Temneparypa £, , = 13°C. Temnepa-

O6Bem gueikn, 0GCIyKUBAEMONH OHUM arpe-
rarom, ¥V=136-12-12 = 5184 m>.

-~ TYPA HAPYKHOTO BOINYXA £, = — 33°C. VaeisHas
TenmoBas XapakTePHCTHKA TOMENIEHHs g =

TR g A Y

BrIcOTA YCTAHOBKH ATPEraToR ONIAHA OHITH

=079 Br/{m™"C).
Pewenue. HaznayaroTt mmny 30HL obCiIyXxH-

HE ME - i Ty

Tpefiyemas TENNONPOU3BOIHTENLHOCTS arpe-

BaHHA NOMEIIeHns OoaHuM arperatom [ = 12 m.
TMpuaEUMAOT TIpEABAPHTELHO HAKJIOHHYHO

rara npu g = 0,79 1,1 = 0,87 Br/(m>“C) pasna
Q =(,87- 'ﬂRd{li\ + 33) = 207460 Bt

nofasy BO3yXa M HA3HAYAOT INHPUHY 30HEI 06-
cnyxusamat b =/ =12 m.

Qupenenstor obbem odcIyxRHBAEMOH AuYeiiku
YP=12-12-12 = 1728 n?

Crepopatensro, KO3(D(UIHEHT HCIOIB30BA-
HHHA HOMHH&J'[};HO“ NMPOUIROARTENRHOCTH KA N0TO
arperaTta cocrapisieT

HaxoasT TpeGyeMyro TelIonpOn3BOJHTE b=
HOCTH-ArperaTa
Q=0,79-1728 (13 + 33) = 62800 Br.

n = /0., = 207460/349000 = 0,59.

Conocrarnas PEeIVILTATHI, MOWHO CNENaATh

[lo ta6n. 12.3 upu / = 12 m sribuparor arpe-

—Tarsr A02=6;3-01 V3, novmuansHas —Temonpons-— HOgaue MeHbie Packos TelFoTsl, HoTpebyeres——

BBEIBOji, YTO HAKJIOHHAs Nogaua Gonee sbdexTunna
s

A8 OTOILIEHWA OdHHOTO IeXd. HpH HaKJOHHOH
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— Oonenem KoXRPANHERTE HCNONBE30BAHAN WX HO- viv!v-lrv;vﬂl—v Y
)
MHHaNBLHON TENIONPOH3IBOMHTENLHOCTH I bt b
N = 0/Q,.. = 73300/74000 = 0,99. 5‘ I | [ | |
» A LA LA ) D LA oA
Iipuwmep 12.2. PaccuuTaTh A8 yCHOBHIA NpH- 10
Mepa (2.1 ueHTpanbHYIO CHCTEMY BO3AYIIHOTO B4m ]_
oTomnenus, Bo3ayx Ha peuupkynsmmio 3abupa-
cTca w3 paboucii 3oxu. HavanpHas ckopoCTh ABH-  Pac. 12.2. TLaan np 0 Bexa, Cxema Haxomiol pons-

weHus Bo3ayxa He Gonee 12 mjc.
— Pewenue. IlpuHuMaeM, 4TO BO3IYXOpACTIpE-

94 Bo3ayxa arperatamm AlIZ-6.3

gematenn tuna BI'K yeranasmiparoT BOoone mpo-

——godbHOH-cTenb-Hexa(f-=36-M)-

o VWL L e lemeoSiiread WEdEIEES




13.1. Obmue cBejenus

KO B CITy4ae MOBRINCHHBIX TpeBoBannii kK yncToTe

[Ipy naHeNIBHO-TYYHCTOM OTOIUIEHHH Cpefd-

BO3ayXa B NOMCIHEHHAX.
HOILBCL‘HI:‘IE H3INYHAROUIME MAHENHW COCTOAT H3

HSA TEMIIEPATYpa noOBepxHocTed B o0CHyxuBae-
MOM MOMEILEHUH (BKAKIYAA TEMIIEPATYPY NOBEPX-

rperomx TpyD, dKpaHa W TEemIOBOH H30JMALHH.

DKpaH KPEnUTCS K 1pybaM HPHKHMHEIM HAH

HOCTW HATPEBATENRHBLIX NPHOOPOB) BHUME, YEM
TEMIEPATYPA BO3AYXA.
[TaHEABEHO-TYHHCTOE OTOILIEHHE OCYIECTRIS-

CBapHbLIM crocobom. CHcTeMBl JYUHCTOTO OTONmNg-
Hifs- € TOABECHEIMH TIAHETIMH- 00 CCICYHBAIOT pas-
HOMEPHOC pacnpcie/ieHHe TeMNEPATYPhl BO3AyXa

—H%HMLM—B%GWB'*—B—W 5 g
, HCOOJNBOIYVEO ET0 MOJABHAHOCTL,

WK TOABCCHEIX H3NYYAIOMUX NaHenel. BerpoeH-

~HEIC W TIPHCTPOCHHBIC M3NMYHATOIIME TIAHETH TPe/1=
cTapsaoT coboil GeTOHHLIE IMHTBL, B MACCHBE

COKPAINAIOIIYEO TIEPEHOC NBLNK M APYTHX BpejHOC-

Teil. Cucrema OeciuymHa B paboTe, He 3aHHMAaeT

NOAE3HOH nnomand B paboyell wau obenyxusae-

KOTOPEIX 3d0C]daHEl HATPEBATCABHBIE 3JEMEHTEL,
KaK NPaBWio, MeTaUTHYeCKHe TpyOnsl, MoxHo Tax-

MOH 30He MOMENIEHHH, HMEET CPOK CNyXOR Gonee
15 ner.

KE HCNONB30BATR HOJWITHIEHOBEIE Tpybel (w3
TMOJHITHIIERA TOBBIIEHHON  TEPMOIPOYHOCTH),

Pacxon Temnoter B cHCTEMAx JIYHHCTOrO

TpyORl W3 APYTHX MaTepHannB KaHAhi B NAHENAX

HEJIM YACTO COBMCIIAOT ¢ GETOHHLIMM O PaK 1t~
IWHMH - KOHCTPYKUMAMM 3JaHUI W3 - TpeXcAoHHhIX
IUIHT.

QTOILNEHUS ¢ TOABECHEIMK U3IYSAIOUIUME TTAHCA-———
MM B CPEIHEM MEHBIIE, YEM B APYrHX CHCTEMAX 34

TEMIEPATYphl BO3IyXa B MoMeweHuH wa 2-3°C
63 YXYAUICHHA TENIOBOrO COCTOSHHA 4C/IOBEKA.
DKOHOMHA TCINOTHL D0 20%.

—GUMUWMHIUH C

orpax/aiolnHMH KOHCTPYKIMAMH IOBbILAET HH-

K BegoCcTaTKaM CHCTEM CJICAYET OTHECTH HO-
BBIIIEHHYHY 11O C[}aBI{cHHlO ¢ BO3AYIUIHRIM OTOINE-

AYCTPHANRHYHD FMOTOBHOCTL CHCTEM NAHETRHO-ITY-
JHCTOTO OTOILICHHS ¢ GETOHHLIMY NMAHEAMHY, CHU-

HHEM METAINOEMKOCTL (4o 2,5 pa3a), BOIMOXK-
HOCTh YXY/ALUIEHHMA €CTECTBEHHOIO OCBEIMEHMSA IO-

KACT METAUIOEMEOCTh, CTOMMOCTE W TPYAOBRIE
3ATPAThl HA WX MOHTAX, 00eCNeYHBALT TMOBLILIEH-

MeieHuil ¢ BEDXHHM CRETOM BCIEJCTBHE 3aTeHe-

HU3  CBETOBBIX IPOEMOR NAHENSMH, HEBO3IMOXK=

HEIE CAHHTAPHO-IHrHEHUYECKHE IMOKA3ATENH CHC-

~tem. Beibop cuocoba oborpesa moMCICHUE B epyyeckix YCHIORMIT HA PABOYHX MECTAX. paciofo-

CXeMbl OTOTINEHHA ¢ OCTOHHBIMH TTAHEIAMM 3a3u-

31AHHH H TEXHOJNOrHH M3rOTOBJICHUA HX DJICMCHTOB.
K neocTaTRaM CUCTEM NARENRHOTD OTONIIE-
HUA C HAPEBATENbHBIMHM JIEMEHTAMU B KOHCTPYK-

HOCTh OGSCHEYCHHH 0AHHAKOBLIX CAHUTAPHO-THIH-

ACHHBIX HA PA3ZHBIX ypOB}[HX AuB0 3ATCHEHHEIX

B Kka4eCTBe TEMIOHOCHTENS 11pu OTONIEHUH
MOABECHRIMM M3JY4AIOIHMH NAHENSMH, KaK 1pa-
BIJIO, MCNONL3YETCA BOJAA C TEMIIEpaTypoit do

1HsX OTHOCATCS DOJBUIAA TCILIOCMKOCTD, 3aTPYA-
HAIOIAL HIIHBHAYANLHOS PErYIHPOBAHHE TEILIO-

150°C; MO%HO MCHONL3OBATH TAKXKe Nap, Harpe-
Thit BO3AYX WM NPOJYKTEL CTOPAHHA.

OTHAYH MaHenel, a TAKKE CII0KHOCTE PEMOHTA H
JAMEHEL OTJE/TbHBIX 3EMEHTOB CHCTEMbI.

CHeTeMBI OTOIIICHHUS C MOABECHBIMHU H3ly4d-

B kauecTbe TemNOHOCHTENH NPH NAHENRHOM
— OTONIEHUM, KAK MPABHIO0, HCMOABIVETCH HAT)
BOd; MOMXHO HCNONB3OBATH HaI‘DETb]ﬁ BO3OYX B

—Ciyiac HpHMCHCHHA B Ka4CCTBC TEMROOTAMOMMX— SHLT) KAk BHOBL CTPOAMNXCH, TAK W PCKOHCTPYH=

MAKT TIEPCKPBITHH ¢ MycToTaMH, BODAHBIE CHCTE-
MEl TAHENBHOTO OTOIEHWS CNenyeT TpHCoen-
HATb K MCTOYHHKAM TEIIOCHADKEHHS ¢ yMSArYeH-

NMPHMEHATE B NTPOHIBOJCTBCHHEIX TIOMEUICHHAX

31aHHI (CIOPTHBHEIC 34/Th], BLICTABOYHLIE NABHL-

HOH W Jea’pHpOBaHHONi BoaoH, 4To HeoDXoaAHMO
Ui YMCHRILEHHA BHYTPEHHEH KOppo3uM Tpyd u
ofecncyeHns JUIMTENBHOMD CPOKA IKCIIYaTAIHY.
Cucrembl OTONNCHHS ¢ OGETOHHBIMH HAHCIAMH,

3.2. Konerpyxkmm——
OTONHTEILHLIX Nanesei
H CXeMEI CHCTeM

KaK NpaByO, IIPUMEHAKOT B WHABIX H obuecTBeH-

B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX 0COOCH-

WWHWHWHW



KM OBIUNAIOT BBHICOKMM THADABIMYECKMM CONPO- ] §|

NS

-

——TFHBJACHHEM H HPHMEHAIOTCH B TOM CIIyHde, echiy

b

&
UMEETCH JOCTATOYHOE PACNOIAracMoe JaBJIeHHEe. ol =
p J - r 5 4 -ﬂ’—.
ﬁmmmmwmmml .LLM J‘—M M
3MECBHKH ¢ NapasUIc]bHBIMH yyacTKaMu. B aTom
C/Iy4de TMAPABJIMYCCKAS XApaKTepPUCTHKA Tapai- Puc. 134, IT ae ae DeToRELe

AeNbHBIX YYACTKOB He JOMKHA OTAMYAThCH Bojlee  —¢ OaRocTopoRmell TennooTiatied, § ¢ ARYCTOPOMHCH 1eiio-

A i3 Ten THAYEH - KaHaghM LS

ucm Ha 40% TNpH JBHKEHHU BOMbl CBEPXY BHH3 H  nojorperoro HapywHOTG BO3AYxa, /- IOIIOBAR HIOAAMHS, 2 - KOF-

Ha 15% TIpU JABMKEHHH BO/bI CHM3Y BBEDX M B W"':.ﬁi;‘fﬁ:&;&?ﬂ"m‘mm e 4 - npuTonIL Ka-

IOPHIOHTAABHBIX CHCTCMAX., an TOPH30OHTANB-

_WKEWTCH b

nonxHa GbiTh He MeHee 0,25 m/c, uToDBI HCKMIO-

o
——4UTH—BOIMORHOCTE—0OPa3OBAHIA—BOIAYIHHEIX ”""_“"'__"I'
npobok
— HanGounsimee pacnpocTpaHeHRE B RHITHIIOM } =
CTPOHTENILCTBE TOJIYYHIH CTEHOBHIE COBMEIICH- 2 s
abie (puc. 13.3) u npUCTABHBIC TIOJOKOHHBIE MAHE:
4 (puc. 13.4). [ITMHTYCHBIE MPHCTABHBIC TIAHEIM n;;
(puc. 13.5) NpUMEHSIOTCS B OCHOBHOM [I% OTOM- Hprrr
JeHus JeTckux ydpexaehuii. HamonsHeie navenw

HCTTOMB3YIOTCH 408 oﬁorpena JIECTHHYHBIX IL/101a~

f i Puc. 13,5, TlaeaTychan npacTapRan Getounas nanem.

nusx Tpy6ul, 3aenbiBaeMele B 6CTOH, HC JOMKHBI | Bevor: 2 EoumiM TR 1oV K S —

IMETH IPH3HAKED—KOppeshi: Hbie Pl o it o



BOAKOM M ONPOKHHYTOM UMPKYJIALMEH, 4TO ODEC-

TETHBACT CBODOAHOE YIallcine Bo3Ayxa. ¥ Kakao-
r0 HArPEBATC/ILHOTO 3JICMCHTA (3MEEBHKA WIH

o M :
“, ) 3

PETHCTpa), Kak MPaBHJIO, CIEAYCT YCTAHABIHBATE
pery;IMpoOBOYHBIE KpaHbl a8 OOCCMCYCHHS MOH-

ey

TAKHOM PETYIHPOBKM H BO3MOXHOCTH OTKIOYC-
nyua He menee 30% mosepxnoctn Harpeea. Ilnus-
TYCHBIC TANCIM HAlIC BCETO COCAMHSIOT B ropH-

Pre. 13.6. Tlojnecuic ATYSaRIneG NARCTH ¢ rodypRpoBumILIM (2) 0
* TINCKHM JRpanoM (6)

1= rpy6a; 2-3kpan; J—TeUI0BAR WIDAALMR

———30HTAALHBIC HENOUKH, KOTOPBIC HOACOCTHHMOT K
NBYXTPYOHBEIM CTOAKAM.

Ioasecunie H3Ny4arwinue naHeJaH COCTOAT H3

Cpemuas-TeMIcpaTypa Teps €, HA TMOBEPXHOC=
TH DETOHHRIX OTOMHTENbLHBIX NanescH He AOITAHA

Tpy0 B BHIOC 3MCCBMKOB MIM PErHcTPOB, JKpaHa
(KaK MpaBHIIO, MCTAIHYECKOTO) M TENIOBOMK H30-

TIPEBRIIATE!

LEMNEPATYPA HA OVOTPEBAEMOH TTOBEPXHOCTH

nammuu (nuc. 1361 R mongamy cuctemax nTonnes |

BdTbl TOMUIMHOA VUL T M, ICPJTHTOMJIACTUOCTOH

——CTCH, pacnonoxeHHoH —Bsite— 3,5 M—oT —yposis—TosmtnHoi 0,03-0,07 M u npyrue mMaTepHamsl—

[oma, He HOPMHPYETCA.

“Epﬂim TEMIEPATYPE TEMNOHOCHTENA B O1- HEI l:llﬁ’lﬂiipﬁmﬂa

HOTPYOHBIX BOJAHBIX CHCTEMAaX €O CTeHOBBIMH
HJTH OA0KOHHEIMH TAHCISMH cocTapnaeT 105-70°,
8 aByx1pybHBIX 95-70°C. B noTon04HO-HANOMNbL-

Ioasecawie w3dyyatomue naHean paspabora-
' i, THNpOHAAABAANDOMOM
u T'TIH CanTtexnpoexT. [To pacnonoxcHHIO BXO-
HOTO M BBIXOOHOTO NATpyOkoB maHeTH ACASTCH Ha
npaBeie W aesbic. [ToBECHbIC MAHEAH YCTAHABIIN-

HBIX CHCTEMAX, KAK NPABHIIO, MPH MEHBIIKX 3HAYE-

HUSX HAYAJIBHON TeMNepaTyphl ¥ Mepenana Temie-
PATyp 3TH NAPAMETPhl ONPEIENATCA H3 YCI0BHS

ONVCTHMOM [1ep )

HOCTH TAHENeid H CKOpPOCTH JBHXCHHA BOIbBI B

[IOBEDX =

BAlOT MOJ HEPEKPhITHEM (TOPU3OHTAIBHBIE MaHe-
JM), HA CTEHAX M KOJOHHAX (HAKIOHHbIC MAHETH),
TManenu coegWHAIOT B JIEHTHI Ha CBApKE, 4Yepeays

NMPABE - JICBE DT naHe Il pepn

MOKPLITHK), CTCHAM, KOJOHHAM C MOMOUILIO Che-

— TOPHIOHTAABHBE YHacTrax:

HHATEHO TIPEAYCMOTPEHHEIX B KOHCTPYKUII 3



Pac. 13.7. Paamemenne X qurx (/) m

[ocne onpesieNeHHs TEMIONOTEPh KaXOOLO

oy
TACTCANLIX (J) MAHENEN B MOMeIneH N

—MeHToB.-Cnocob KkpenaeHus BbiOHpaercs B 3aBH-

CHMOCTH OT KOHKPETHBIX YCIOBHil.
—KomrcHcanuo TeMIoBoT o YTHH

NPOBOOB B CHCTEMAaX CO 3MCCBHKOBBIMH NaHes-

MH OBECTicTHBACT COCAMHCHHC TDEFOIMX TpY6; B

CHCTEMAX C MAHCIAMHA B BHJIE PETHCTPOR — YCTPOii-

nometiielnf Q. BT (kxan/v) (pacuer Tennonorepb

JSMH TIpoBOAAT Oe3 y4eTa MOBBIUCHHS TeMIepa-
[VPBI BHYTPECHHCTO BOIOYXE MO BRICOTE HAMEY A K]
CXEMBl PA3MCILCHHA TCIVIOOTIAROUIHX NOBEPXHOC-
Tell M- HarpenaTelbHEIX JIEMEHTOB. TennooTaady
OTONHUTEIIBHEIX uaﬂencii, TCILNMOTCXHHYECKHE Xa-

cTRa, paccMoTpeHHEIC B 1. 10,
BbifOp BO3IMOKHBIX BAPHAHTOB pa3MEILEHHA

pacycTHO PasHOCTH TeMuepatyp Af =i, — .

MOJBECHRIX TNaHellell B NOMEneHHH o0yCIoOBICH
____TpeboBaHAAMM 1O PABHOMECPHOCTH 0Dny4eHus pa-

Tennoornada 6TOHABIX TAHCCH, COBMEIIER-
HEIX C Orpa¥jariMMB KOHCTPYKIIHAMH, Oonpcae-

Bouelt 30HLI H PaBHOMEPHOTO PACIPEOCACHUT TEM-

JIHETCA pACYETOM.

—NepaTypHl—BO3AYXa—TO—Bhico¥e, nossompmomeit 13,3 1. Pacuem eeprmuKaibHbix—

YMEHBIUHTE TEIUIONOTEPH 4epe3 CTCHBL H NOKPHI-

OmonumeabHblX namneael

~ THC NOMEIIEHHA.
IManenn, ycTaHABNMBaeMbIC Ha HapYKHBIX
cTeHax (KOIOHHaX), Pa3MCILaioT PaBHOMEPHO MO
nepuMeTpy paboyel 30HBI B OZITMH PR Ha BBICOTE

€ 0OHOCMOPOHHET menioomoayeli

BepTukanbHbie DETOHHBIE OTONMTENBHbIE Ta-
HEJIH ¢ OOHOCTOPOHHEH TennooTnauvei B noMemge-

3—4 M oT noJia noA yrioMm 45° Ha pacCTOAHHH [0
2 M MeRIY KpagMH.
I'opu3oHTanBHBIE TIAHEM pa3MellaloT pas-

Hue B OONBINMHCTBEE C/TyYaeB NPe/ICTaBIAIOT Cobol
MIAHEIH HADYXHEIX CTEH, BO BHYTPEHHMH Cnoi
TAKENOTO GETOHA KOTOPHIX 3aMOHOJIHYEHbI HATpe-

_ HOMEpHO BbIUE MOCTOBLIX KPaHOB. PacCTosHHe  BATENBHBIE 3NEMEHTRI: Y4ACTKH CTOSKOB, 3MECRH-

MEXIY NaHCIAMH B JICHTC W MCKIY JICHTaMH

KH WIH DErHCTPRI, pasMellaeMble B NOJOKOHHOH

- YCTHHABJAHBACTCS W3 YCTOBHN - CODHOMCHHS COOT- — YaCTH HAPYXHUBIX CTeH (pHC. - 13.9) |



MEHTOB B Bapyxuod
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PACCHHTHIBACMOr YH9acTKd TPYORI HAIPCBATCTRHOTO 278~

MEHTA 0 TPARALE TOBEPXAOCTH TEIOOTAASH. |
Jlns onpeaenenys rpanull MOBEPXHOCTH TeM-

t,0

JIOWKEHHA HATPEBATENBHBIX ITEMEHTOB.

3

\\
A%
b

1. PaccmarpupaeMas Tpyda HAXOIHTCH MeXK-
oy apyms apyramu tpybamu (puc. 13.10,4). B
3TOM cnyuae 3Havenue C NMPHHUMAETCH PABHBIM

MONOBHHE CPEHErO (C YYCTOM YKNOHOB) paCCTOS- |

L&)

TenmooTaaTa B TOMEIEHAE (IHNEBAN Teqmo- 2 & OAHOW HiH-06eHX CropoH paceMarpuba-——

otpaya) 1 s Tpybe B OeToHe ¢, BT/M

HHSL MEKAY OCHAMH IBYX CMEXHBIX TPYO.

emoii TpyOHR  OTCYTCTBYIOT Apyr¥e TpyOBL

[{xxan/ (3 M)], onipenensercs no (popmyie

g K Ky K (13.1)
Gy A3 ¥

rs 13 105
{puc— 1310, 6)- Inavenne € paBHO PACCTORHNIO OT |

OCH TPYOH 10 COOTBETCTBYIOLIErO TOPIA HAPYK-

a =
Rl o

e gg;—Tennoormada | m TpyGwl HarpepaTensHOLO 3Jie-

HOH CTCHOBOH IAHENH C YYETOM 4YeTBEpTed W
HIMPHHEL OKOHHBIX (D47 KOHHBIX) OTKOCOB OT MO-

MeH1a, onpelenseMas no tabn. 13.1 unm no gpopmyne

BEPXHOCTH CTEHBI 10 OKOHHBIX (DalKOHHBIX) KOpO-
6ok. OKOHHBEIE OTROCKHI, H3OIHPOBAHHEIE AePeBsH-

a5 = L,16[0,96 (1., — 1,) — 4,8] x
(13.2)

954

HEIMH MOJOKOHHLIME 1OCKAMRA, TIPU OfipeneneHAn
C He Y4UTRIBAIOTCA.
3. PaccMaTpusaemas Tpyba HAXOAMTCH B 3a-

(1]
P (1‘.13 — 0,13£) = Ddis
\ d,/

— Kg Ky Kg=nonpasosnsie Ko3hOuUIHeRTH, yITHEA-  HUMAETCH paBsHEM 0,1 M:

m#e pacxol 1TeilIOHOCHTENR 4Hepes T'p}"ﬁl:l HarpeBATENE-

MBHCATOHHEX
(puc. 13.10,6). 3navenue C BHYTPH KOHTYDA Tpu-

Kamagu 3MeeBHKOB, OTBOABI HIH OTOTHYThIE

——#oro-3eMeHTa G, krfe{(krf1), xoaddunuenr Tentonpo-
e AW i dee

1
[ I P

Mo NPAMBIM YIJIOM TPYDhl HATPEBATENBHEIX BJie-



Ecim Tpyba pacnonokeHa HECUMMETPWIHO

TOE §,,, — PACHETHLIE TEILIONOTEpH YACTH HapyxHOH cre-

OTHOCHTEILHO I'pAHML MOBEPXHOCTH TENNOOTAAYH
(npyuem C, # C,, a C, unn C, < 0,2 M), 3uage-

HBl, mporpepaeMofil | M HATPEBATENLHOIO JIIEMEHTE,
Br/m [kKan/ (v-m)].

HAC ¢, BT/M [KKan/(4-M)), onpepensercs no
thopmyne

Donai = (4s; + 45,)/2, (13.3)

rm = Kers(tn = (n); “ 3‘5)

K‘,—xoaq:nebnuncu"r TEIUIONEPENadH YIUCTKA HApYKHOH
CTCHBI, B KOTOPLIA 3aMOHOIMYEHB TpyOui, Bt/ (M*-°C)

rLe 4y, H g, TeIooTaqa, Br/m [kxan/(4-m)], ycinos-
“HBIX — CHMMETPHYHO — pacioilokeHHbIX —HarpesaTebHbx
JeMeHTOB npH S, = 2C, B §; = 2C,.

TOR-K

[kkan/ (4 m?-°C)]; 1,— pacyeTHas TeMTEPATYPA HAPYK-
Horo sosnyxa, “C.

CyMMapHBIii pacxog TeIOTH g, BT/M
[kkaiu/ (4-m)], ¢ yueToM Becrioe3nbIX TOTeph TeN-

roBKq,
K3 u K onpepensror no puc. 13.11, 13.12 u no

= 112
Tatnlo 1T Zs

JIOTH B CTOPOHY HaPYXHOTO BO3/YXA COCTABISET

3

£
)

T4

‘foﬂ-l‘._“ —‘ﬁfimu: (1




U

OT DACCTOAHMA C ot ocu PaCCYHTBIBAEMOI O y4acT-

44 08 28 7K 8w L)

Ka TpyORI ONpENeNAIOT TaK e, KaKk U TPH pacdeTe
BEPTHKAMBHEIX OTONUTENBHBIX NaHeacH. Jag Mt

MCPEKPBITHIT MakcumanbHoe 3rakdemie C = 0,4 M,

ROTEP
Tenna § OV KoxpEUMEHTa Tenaonepeaavn uapywroii creun K.,

rfie §-OTHOCHTENbHAA BEIHYHHA JONMONHHTENBHRIX MO-
Teph TEILIOThI

g ET nokpeiTui - C =03 v py onpenene-——
Huu bl TpYO [1-06pa3sHbIX KOHTYPOB HArpepa-
TEMBABIX NIEMEHTOB W3 UTHHBI KaX/I0T0 yYacTKa
Takoro koHrypa Bridutacres 0,125 (C, + C,) npe-

ABIOYIEI'O 110 XO4Y TEIUIOHOCHTENIA YYdCTEd.

g= Fruni q,,,,‘ (13.7) Tennoornaya 1 M TpyBsl ¢ MOBEPXHOCTH MO~
Dnom TOnkoB g™, Br/m [kxan/(u-M)], cocrasascT
g - TennooTaada | a HACPEBATENBHOCQ IEMEHTA R AT T nr T g or -
Y £ W 77

HAPYXHLIX MaHeJeH ONpeneasioT MO pHC. 13 ]3
——0HO; KaK TEPaBHIIO; He JOMKHO NPeBbINaTs 0; 1 (pue. 13.15).

Oﬁman IOJIC3IHAA TCTUIOOTH&‘:I& BCEX Harpcsa-

HYHO CTCHY, Q,..,,,, B-r;‘ [xxan/ (-1 m)], cmmme'r

Zq,..... (13.8)

Ka Gasucuoﬁ kOHCTpYKIMH, Br/m  [kran/(v-m)]

3HAYEHHA TIONPABOYHBIX xoa(bcbmmemms K3

(1] METHEKD A0 1] H ACH
K5T, Kfew, Ky, K, K5, K, (TOJI]:KO OTA TUIHT
noxpmnm) no-taba—13:4

TenmooTnaua | M TpyOel ¢ MOBEPXHOCTH nO-

——rae by —0buwan AHEA {-ro-Harp

3 -5

ThHOLD- WIEMEHT A, M.

ma g™, Brfw {xxan/(a-m)], cocTagmer

O R R G = Qo) (13:10)

1332 Pacwem zopu3ornmansasIx
OMONUMEAbHbIX NaHeAedl

THE ¢ 5, —CYMMApHAs TENNOOTNAYa | M TPYOM ¢ moBepx-
HOCTH HoToNKa ¥ mota, Br/m [kkan/(a-m)]

¢ 06ycmopoHHeti menioomaoadel

T

9oom = 0 813 RO.195 3 (13.11)

— TOpW3OHTANBHEIE OCTOHHEIE OTOIHTEIGHEIC
HaHeJH ¢ IBYCTOPOHHEH TernooTaaycH B Gonb-
[LIMHCTBE CJIyYacB NpPEICTABIAOT CODOH MAHCIH
NepexphITHH ¢ 3dMOHOJIHYCHHBIMH B MACCHB WJIH

K3"; K3*; Kliewm—nONpaBodHbIe K03 GHIHEHTE, OLpese-

naemuie o tabn. 13.4 u 13.5.
Ec/IH BMECTO IJIHT NCPEKPRITHI HCITO IB3YHIT-

YIOKCHHBIMM B Cnol GeTOoHa Haj WAM Ton Tia-
_HENbK) HAPEBATENLHBIMH DIEMEHTAMM — TPYOHEI-
MM 3MEEBHKAMM MIH pErMCTPAMH.

nmokasana Ha puc. 13.14. War 1py6 (pacueTHyio

¢f MycTOTENBIe HACTHABI Tomummmoi 0,22 M, TO
_HAI'PEBATE/ABHBIE JNEMEHTHL 3AMOHOJHYMBAKOT B
cnenuanbeei crodl Taxenoro GeToHa, pasmeniae-
H1AHE/IM — MOPO- TOBEpX HacTHIa (pue. 13.16,a¢) wmm nox

HHM (puc 13.16, 6) Ten.rloo‘rnaqa TUTHT ncpcxpu-













A yar S mr prdwan . mE = e mmm o —wewsre——p = T -

mas o Tabm, 13.8.

RAVCLLIGEA IO L U N T TR RS G I LN A AL e

COCTARMT!

Ecmn yemoeue (13.33) He BbITONHSAETCH, MC-

NoJB30BATE TIOMABECHBLIC TAHEIH HE CICAVET.

Oy = 53,848 = 2582; Q.., = 82,2-5,6 = 460,3;

Mpumep 13.1. Onpegenwrs JIMUEBYO, DONEIHYEY W 0Dy
CTeleoTAAdy ¢Tenosoit Geromnol  oTouMTeAsHol naBesM (oM.
puc. 13.2) ana coenyronmx yehobwit: d, = 20 mm; 6 = 100 mm;
h=40 sv: A= 1,1 Br/(m*-°C); K, =075 Brj(m*-°C); 1, =

Qras = 95,2792 = 8758, 0, = 15943 BT,

OnpeeidsM  N0JC3IHYI0 TeII0OTAAYY HATDEBATERHBIX 30e=
MeHTOB nasenn no dopmyne (13.4):

o 075-01-47 =3 1-

]
=645C; At =1, —1,=42°C, G = B0 xr/u.
Jlamna @ war Tpy6 cpeanmx: {; = 4,8 s §, = 0,1 wm; xpaitnnx:
= e M 8y = 0,20 85 oo =92 M 55 =035 w0
OnpeentM NHIERYI0 TEIO0TAAYY HATPCBATETRHBIX IneMen-
Top_nagend oo gopayne (13.1):

i AL T e £ =y "1"1“2 ' T
Gras = 0,75:0,35:42 = 11;
oot = 538 + 3.1 = 56,9; uuuz = 822 + 62 = 88.4;

105 + 1144
no Taba. 13.1 g5, = 51.8; 45, = 91,1; g ™

=952 4 11 — 1062

a
Tnond

OfwaR None3Han TENNOOTAAYA HATPCBATENEHEIN IIEMCHTOB

=109.9: no puc. 1311 K, =096 no puc. 1312 K3, =007,

COCTABHT







14.1. Knaccapuxauus n 0baacrs

HpUMeHEHHs cHeTemM — 2JICKTPUYCCKOrO OTOILICHHA B 3aBHCHMOCTH 0T

JJEKTPHYECKOr'0o OTOIIeHHH

BosmoxkHass obOnacTb NpHMEHeHHA CHCTEM

HA3HAYCHHA 3JAHMA ¥ NMOMELICHHH, A Takke Xapak-

Wcnonp3osanse apdexta HemocpeacTBEHHOM
TpaHchOPMALTHI HJICKTPHYCCKOH IHEPTHH B Terio-
BYH ABISETCH BECLMA TEPCHEKTHBHBIM HAIpaBlie-

Tepa ApoHIBOACTBEHHOTO APONCCCH pHBCOICHA B

. 7.2. DneKTPUYECKUM CHCTEMaM creayeT OTaa-
BATh TNPEAMOYTEHHE B CAYYAC SHHIOAHYECKOIO
OTOMEHUA TMOMEUIEHUE KPATKOBPEMCHHOIO HC-

e
HHEM B DA3BHTHH CHCTCM OTONINCHHA 3TdHHH.

3ﬂ€KTPH‘ICCKUC OTOIJICHHE HMECT CIIC/YHOIHE

NONB30OBAHAA H TPH HCODXOIMMOCTH 0bOrpeBa
JOKanbHBIX PabovHX MeCT B HCOTAIIMBACMEIX

NPEeMMYIIECTBA B CPABHEHHH C APYIHMH CHCTEMa-
MH OTONICHHS:

MOMEIIEHHAX.
[Tpamenende ek TpUueckux NpUBopos oTon-

a) OTCYTCTBHE NPOAYKTOB CrOpaHUs ¥ 3a-
rPS3HEHHA OKPYXaioiei Bl

6) BBICOKHH KO3(QMHIHEHT MORE3HOro AeHCT-
BUA;

JICHWS He JONMYCKaeTCA B NOMENIEHWAX:

6) OONBHHL M APYIHX MEIHLIMHCKHX CTaly-

B) MPOCTOT4 ¥ KOPOTKHE CPOKW MOHTAXKH

— MICKTPORPOROAKI B HATDCRE rCABHAI YETPONCTS, — B) DaHb, MpaueqHpix W AYLIEBHIX NAaBHIHOHOB,

I') MEHBIIHE KaNHUTANBHBIE 3ATPATEI,
1) KOMITAKTHOCTE HATPEBATEIBHBIX YCTPOHCTE;
€) rabKkocTh PEryNHpPOBAHUA H IIPOCTOTH AB-

OHAPOB—(KPOME HCHXHATPHYECCKHX W HapKonora=——
YECKHX);

r) kareropwii 4 u b,
J1) KaTeropuid B ¢ TeMnepaTtypod Ha Telio-
oTaarmomei norepxHocTn donee 110°C;

TOMATH3AIHH,
K YHCITY HEJOCTATKOB JMEKTPHYECKOIO OTOM-

¢) kateropuii I' v /] ¢ NOBBILLIEHHRIMU Tpebo-
BAHUAMK K YHCTOTC BO3AYXA, C BBIACJCHHEM [0-

JIEHUA CACOYET OTHECTH:
4) HW3KHe TIUTMCHHYESCKHE TIOK434dTelIH  yCT-

PHOYHX nulied u aapoao.ne}l, CO IHAMUTENBHRMH

vﬁ CTR C OTKPRITRIMHM BLICOKOTEMNEPATYDHMMH

Ok BhiCURLFICMIIC DA T Y LRI

— HArPeBATENBHBIMU 3eMEHTAMH,

A Vit 171 TV TUs = % e
o) J).iﬂl‘(l‘l il 1¥, l\"d. H ¥ ClIclc-

6) onmacHocTh B MOXAaPHOM OTHOLICHHH!

HeH—oTHECT uﬁxﬁcrﬂ—c—‘remrcpaTypma—na—Tcmo—

oTaaromeH nosepxnocTy donee 110°C.

-B)-BHICOKAA OTMYCKHAR CTOHMOCTD 3ACKTPO
JHEpPrHH W ¢e ﬂe{bl{uHT}l{)LTb.

JIEHMA 3MAHHIE BCAEACTBAE €€ BHICOKOH CTOMMOCTH
¥ NeHIUMTHOCTH AOMYCKAETCH TONBKO OPH TEXHH-
KO-9KOHOMHYECKOM 000CHOBAHHH H COTTACOBAHHH

HIEKTPOOTOIIEHHE

B kauecTBe OTONHTENBHBIX NpHBOPOB Npo-

BO3MOXHOCTH OTMYCKA JHEPIHKM C B}IEPFOC}I&G}!{ZI-
KUMMH Opradif3aniaMi B yCTAHOBIASHHOM IMO-

MBILUIEHHOTO MPOW3BOACTBA B CHCTEMAX JIy4HC-
TO-KOHBCKTHBHOIO OTOMICHHA NPHMCHAROT MAac-

psnre. D.I'IEKTPH'-ICCKHE CHCTCMEBI OTONJICHHA PEKO-

(pmmrnoﬁ 3ucxrp03HcprueH ¥ B MECTax, I7ie o1-

——CYTCTBYIOT AIpYTie HETOMHUEH TETIOBOi 3neprui-— TPyBUaToiMH 3ACKTPOHATPEBATE MM —Bhiffyckae——

CucreMsl INEKTPHYECKOIO  OTOIIEHHAA noa-

ancnpo

JOHATIOIHEHHBIE 3J|exrpopamampm

cndpanaMH H nNeyd OICKTPOHAIpPeBaTCIbHBIE C

MBIC 3MICKTPOPAOHATOPLL H 3ncnpoxonnenopbt

T pasgendATCA Hal
4) JIYIHCTO-KOHBEKTHBHBIE (C TIPHMEHEHHEM
30EKTPOPaMATOPOB,  3/EKTPOKOHBEKTOPOB H
EKTPOHATPEBATENLHBIX MEYSH, 4 TAKHKE rperolle-

Hbl Ul JAONOJHHTEIBHOTO oﬁorpena KHIBIX H
CAYXCOHEIX MOMEEHHIt TONBKO BO BPEMS IIPHCYT-
cTBUg B nomenenun Jrogeii. [leus snekTponarpe-

ro anexTpokadens, 3an0XeHHOro B OCTOHHBIA

non);

6) BO3OYILHBIE (C MCHONB3OBAHHEM IJIEKTPO-

—xanopudepon);
il

BATEIBHBIE MOTYT I'lpHMt}HS!‘i‘bCS[ JUId NOCTORHHOTO

B) NYYHCTHIE (C TPHMEHEHHEM HHPPAKPACHEIX

TOPTHBIX AAHHBIX.

LAY
T WICKTpOMITYHaTeACH)

ﬂuﬂﬁep—&llﬂi 1 Pﬂpaﬂﬂa fﬂpﬂ B, HicK lpﬂ“e"




BRI CA LY LA LI B R LAAUNE LGN EL Ay AT

Q%
— JICTEHREIM OOBIMHBIM METONOM (CM. TIL 8), ¢ HC-

NOIL30BAHHEM 34BOIOCKHX NACHOPTHBRIX AaHHBIX

LILA L ouvMmuLuLnng Ul—"v\JP\-'“HDIA lll’J‘U'lﬂl mA I T
POHATPEBATENEN, YCTAHOBEHHBIX BHYTPH KOXKYXH.
HarpesaeMbIif BO3/iyX W BO3AYX B NOMENICHHH, T1e

SIIEKTPOHATPEBATENEH M HX TCXHHYCCKHX XapakTe-
PUCTHE.

YCTAHABIIMBAETCA DIEKTPOKATOpHDEP, HE NOIDKCH
COCPHKATEH B3PbIBO- H MOKAPOONACHBIX BELUCCTB,

JIY4HCTO-KOHBEKTHBHBIE CHCTEMBI € MCIO.Ih-
30BAHHEM TPEKOLICTO  3IEKTPHYECKOrO I(EI.GEJIX_,
3dKNahiBAEMOTO B 66‘1‘0[‘“{)’10 HOATOTOBKY MOJA,

MO [IDHMCHATBECH B OCHOBHOM 111 OROIPCHES

nojla NOMENIeHNH HaJl XONOAHBIMH POBETPHBaE-

-~ MBIMH HOAHOALAME 3AaHHIT, BOZBOAHMBIX B PaHo-  HbIM M XOJIoAHbIM KIuMaToMm. Mx cneayer yera-

HAX C PACYETHOH TEMIEPATYPOH HAPYKHOTO BO3-

Ty Xa 4, Apan Dam D VMIHHY 2l HH

DnexTpryecKie cHCTEMBI 060rpeBa TOJIOB JIOJIKHET

TOKOTIPOBOJAIIEH MbUIM, FA30B ¥ NAPOB, CNOCOH-

HbIX _PA3pYIIATh MATEPHAJ KOXKYXa, HarpeBaTelen

W TIPOBOJIOB.
DINEKTPOK

3HAYEHB] IS NPUMEHEHWA B palioHax ¢ ymepeH-

HABJIMBATE B 3dKPRITHIX NOMCUICHHAX NPDH TEeMMe-
DaTY ¥ e HHC BEIIE 5 [P

OTHOCHTENBEHOH BAAXKHOCTH BO3ayXa He Boee

WMETh PeTyIMPOBAHHE W 3aIATY Kabensd 0T nepe-
TpeBa, Meperpylok # KOPOTKHX 3aMBIKAHWIM.

65% (mpH TemnepaType Bo3ayxa 207C).
BnexTporanopudeprt moryT OriTh yKOMII-

B nomemienusax, B KOTOPBIX BO3IMOXHO

NIeKTOBaNbl annaparypoil ynpaslienus, pazMelnae-

VBJaXKHCHHE WIH MOBPEKICHHE T0JOB, IPEIOLIHH
kabenb CIACAYET 3AUMIIATL 3a3¢MIAEMOR MM 3a-
HYJISEMOH METALIHYECKOH CeTKOM, TPeloTBpaIa-
HOIel NOSABIEHHAE MEKTPHYECKOT 0 NOTEHITHATIA Ha

MOH B 1kadyy ynpaBieHMs, ¢ MOMOIILIC KOTOPOi
BO3MOKHO NOJLIEPKAHNE 34aHH0H TeMOEpaTypEl
HArpeBaeMoro BO3AYX4 1M BO3AYXA B OTANJIHBAC-
MOM MOMEIICHHH NYyTeM NOCeN0BaTelkHOro

npoexmponalme oﬁor‘penaeme noJos C mMo-

— MOUIBIO TPCIOMIETO IMEKTPHIECKOTO KaOens B 3aa- — crasmmonei 33,3, 66,7 w 100% momoit.

HHUAX M NOMEIIEHWAX J000TO HA3HAYEHHS PEKO-
MCHIIYCTCH NPOM3BOAMTE N0 NaHAAIM, TPHBEACH-
HpIM B «PYKOBOACTBE N0 NPOSKTHPOBAHHUIO U YCT-

B OL
BEHO

pOHATPEBATENCH YCTAHOBOYHOM MOLIHOCTBIO, CO-

MUHAMATTRHO JONYCTHMYH TPOU3BOIMTEIb-
HOCTE JIeKTpOKallopH(epa No BO3/AYXY H COOTBET-
CTBYIOIIHI €if nepenaj TeMIEpPaTyp BXOAMIIETO H

policTBy 06OTPEBaEMEIX NIOJIOB KHIBIX # 0BiiecT-
BeHHBIX 3j1aHuii, cTposumxca B CepepHoif cTpou-

TeNLHO-KIWMaTHYecKoH 3o0He» (KpacHospckwii

BLIXOAAUETO BO3JyXa B 3aBUCHMOCTH OT TeM-
DEpaTyYPHL BXOMAUIETO BO3IAYXA ONpelelsioT 1o

pHe. 14.1.

_H_pgmapoﬁ‘—l““npnprT MunTSRCTPOS CCCP,
M.: Crpoiinzgar, 1983).

14.3. D1eKTpoBO3AYIIHOE OTOIIEHHE

14.4. UndpakpacHoe INeRTPOOTONTEHHE

CucreMnl JYYHCTOTO OTONJICHHA ¢ NPHMEHC-

_ DNeKTpPOBO3AYINHOE OTOILICHHE  SBASETCH

HHeM WH(PaKpacHsIX 3MeKkTpousaydaTeneii obec-
NeIHBAIOT KOMGBOPTHRIE TENNOBhIE YCIOBHA Yelo-

YACTHBIM CY4deM BO3IAYIIHOTO QTONNICHHA W noa-

—upHEAeTcA —oBUUM NPaBUIAM IPOCKTHPOBAHMA — LIETO BO3AYXa

THX CHCTEM. M3JIOXKEHHBIM B 1. |2

— B ravccTBe YCTPONCTE JI T8 HarpeBa BO3YXa B BO3AYXONM H; O fas Ha Telo HeloBeka; HaTpesas

IMEKTPOBOZYHIHRIX CHCTEMaX OTONNEHHA HCNOTb-

BEKY TPH TIOHWKEHHBIX TEMMEPATYPAX OKDYKAIO-

HudpakpacHoe wilydYenne He TOTJIONEETCS

€T MOAKOXKHEIC CIIOH Hd 3HAYHTEIBHYIO l'J'[yﬁIrﬂly,

3YFOTCH 2lekTpoxatoprdepst cepun COO-1T-HU2.
DTrMA KaNopHdepaMil KOMITIEKTYIOTCH TAKKC AB-
TOMATH3NpOBaHHBLIC ycTanoBku THna CQOIT,
MPE/HA3HAYEHHbIE /Ul NPHMEHeHHs TIaBHBIM 006-

YMCHBIIAA HITH JTHKBAAADYA TCM CaMBIM JeqHIAT
B TennosoM Banance yenoseka. MexaHuiM morio-
HMICHAS TEIUVIOBOTO W3JIYYEHHS TEJIOM HeOBCKA
obecnieunBaeT OmYUIEHHE TEILIOBOTO KOMbopTa

Pa3oM B CHCTEMaX OTOIUICHHS B BEHTHIAIHM CEJlb-
CKOXOAMHCTREHHBIX LOMEIEHUME M 3naHMi  npo-
MBILLUIEHHOTO Ha3HAYenusd. YepTexn oOMHX BH-

FOR Tk Do a0D

HblX YCTAHOBOK H MX TEeXHHYCCKWE XaPaKTEpPUCTH-

HA ANMTENBHOE BpeMs OaXke Ioclie TIpeKpallieHHs
HOCTYILIGHHS NOTOKA TYYHCTOH DHCPIHH.
Tennosoe omlyiienye YeTOBEKA B 3HAYHTEI b~

HOCTH TeJld HETOBEKd, TdK M OT Oﬁlly'{eHHO‘:TH €ro

— KW npuBeAcHE 8P X1k

OTACTLHEIX —YUACTKOB: A 3TO ONpPEAeAseTCH CXe=—






TEXHUYECKANA XAPAKTEPHCTHKA

Hui BHAKOH, 5—nOBOPOTHAA CKOG4

IEKTPOOBOTPEBATEJIER TUTIA
HIT-46-U1

sl myTeM pacyeTa TpebyeMbix NapaMETPOB TEMo-

HomuuanbHas MOWHOCTE NOPH HO-

MAHAABHOM xBr 25

BOoro komdopra B 3aBUCHMOCTH OT Xapakrepa

Homunanenoe HANpaxeHHE HWTAIO-
wieh ceth, B 220
MomHBoCTE  BArpEBATENBHOTO  NIE-
MEHTH (PH HOMWHAABHOM HaNpfke-

MPOH3IBOACTBA, TEMNEPATYDEI H CKOPOCTH JBHKE-
HHA BO3/YXa B TNOMEIICHHH HIH HA OTK]JLITOﬁ

ANOA/IKe, - 0BTy MeHHOCTH  YacTeil Tella  MeTOBeK:
€O CTOPOHLI TEXHOJOrH4eckoro oGOopynoBaHus,

BHn, BT B33

KonmuecTso narpesareibHby  ie-
3

HAAYHA UEICBEACACHI H cpaBHeHRA OTHX Aapa-—|

METPOB C cl;anuqecmua, KOTOPbIC CO3TdMHTCA HY

MEHTOR, T

CucTeMa 3MeKTPONATaHAA anexTpo- Oasodasnan c 3a3cmidio-

KOHKPCTHON TIONIAAKE TpPH ONpefeneHnoll pac-
cTaHOBKE HeoOXomaMMoOro koamdecrsa oforpesa-

ofiorpepaTens LHM POBOIOM
Temnepalypa ua nosepxnocta, “C Tenen
HATPEBATEIRHOMO NEMERTA 800850 Cpennas oblyYeHHOCTb YeNIOBeKa Ha paboueit
e i II0WASIKE ¢, OT CHCTEMBbI HHPPAKPACHOTO 06orpe-
Pecype paGoThl Harpepatens, ¥ 2500 2
CpoK Iy RGE, TeT 5 BA H TPOU3IBOACTBEHHBIX HCTOYHHKOB AOJIKHE
Macca, sr 375

6u1TE paBHa HeobxouMOl cpenueit 0bmyseHHOCTH

Baextpooborpesatenn (30) pexomeHyeTcs
pa3meliaTh CHapyxu 000TpeBacMOol 30HbI HA pac-
cToaHuH He 6mHxke 1 M ot ec rpanun ITpeanourn-

HENOBEKA op [ H cMBECDA DE ORPY AR
HC

wero sosayxa (g, =g, .) OTHocHTenbHas o6y-

YEeHHOCTE TONOBEI Dy 1 auna D He momkna

NpPEBLILATHL MAKCHMATBHO JOTIYCTHMBIX 3HAUCHHH

TCIABHBIM HABASCTCH nepﬂme"rpa.nbnoe pacnonoxe-
__uue DO Jlonyckaercs pasmernesue 30 ¢ Tpex

obnyucHEOCTH D, 1 Do (D, <04, P <
< D,;) OtrocuTennHas o6NyueHHOCTE HOT Dy,

HJIH ABYX CTOpPOH IIOIUATOKH.

————3aekrpooborpeRaTe T —MOKHO —YCTAHABITH

HE O0/KHA OBITH MEHBIlIE MHHHMAIbHO JLOTIYCTH-
Mol o6ayueHHOCTH D s (D3, 2 D 5,). Hepasuo-

BATH KdK B TOPH3IOHTAIEHOM, Tak H B BEPTHKAIE-
— HOM NOJOXEHHW BECOTZ pasMeEHAT 20—

NOBEPXHOCTBIO OGorperaemMoll mnomwaaks 0.7 M

MEpHOCTh 00JyueHus 4ejloBeka & B npefenax
el TIOINANKY He T0KHA TPEBRIIATE MAHE:
MANkHO JONYCTHMOFO 3HAueHHs O, NpH HaHHO}

TpH BepTHkATBHOM noJioxennd 0 | 2,5-5 M 1pu
HX TOPU3OHTANBEHOM NONOXEHHH. ['OpH3OHTANBHO
pacnonoxeHHble D0 clleyeT HAKNOHATEL BHU3 N0j
yraoM 12-25° k BepTukann

remnepatype d<d)

JlonycTumMele 3Ha4eHHA OGJIYMCHHOCTH H He-
PABHOMEPHOCTH OOITYYeHHN pPaccYMTHIBAIOT TIO
dopmynam:

3amaua TEMIOBOrO pacHeTa cucTeM HHpa-
KPAacHOTO 3MeKTPooGOorpesa COCTOMT B ONpeRene-
HHH yacaa DO ¥ pannoHanbHOM CXeMbl HX pasMe-

——menns - npu-obecneyeHu-TpebyeMbi-RAPAMETPOB

Tena0Bore komdopra HENOBEKA, HAXOAALICIOCH

— B4 0GOTrPEBACMON NIOIEA/KE. ITa 3a/1a9a petaeT

qxc =..q_“.:_i,?_nz-’ .(14 ]}
B
T +Ai/(r, —1)—q,/9.
a1y = (. n L . (142)
=o' 4



 Mfe 62 03 05 07 1 L5 2 12 i e LR Lk i
= I I

: 1 61, X s :
A, Br/(M? °C) 8105 128 143 169 20 22

Mpssesanue, Koxbduunenr sdphextusroctn obayyeHns cuere-

(nl
CTBEAHBIX HCTOSHHKOB, BT/M%; B xoopduument ocnab-

NEHHS JIYYHCTOTO MOTOKA 0T 3nekTpovborpesatenel
OBUILK), OapaMH BOABI M T.T.; MpH 3a0LIIEHHOCTH

Mb oBorpena K, WACOCHHO pamcH OTHOWCHHIO NpPOMIBEICHHA
hEGILET ] paﬁowcg NNDIIAAKH H cpeaHeil 0B Iy9eHHOCTH Yeloneks K

TAHOBOYHON MOIMHOCTH CMCTEMBL aﬁorm.
Ecnn napaMeTpel NpHBE/CHHKIX CXEM pa3Me-
meHHs ek TpooboT pesaTeneii He YI0BNETROPAIOT
YCIIOBHAM TCIUIOBOTO KOM(OpPTa HNH OrpaHxye-

——8=t5mr/m> nprausmacTea pastsiv-0,86; Ar=nonycramoe

OTKNOHEHHE TEMIEPATYPH! BO3AYXA OT uupmupymoﬁ‘

HHUA Ha pPa3MCEHICHHE ODOTpEBATENCH HE MO3BOJIA-
10T HCTIONB30BATh JaHHBIE CXEMEl, To Aa moabo-

——npunasmaemoe no FOCT 12:1.005-88;
pymaa reuneparypa mnyxa paanan cpenHeMYy 3Ha-

\., 1. HOps

pa TpeGyemoil CXeMbl pa3sMEIICHHS 31ekTpoobo-
IrpEeBATENCH H ONPEAEICHHS ¢ MapaMeTpoB PEKO-

i yun;ym uu-.u.u
ars. L

MEHIVETCH HOMOMRANBATRE METOMWKY NACYETA. Ha-
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Gitke 1,5-2 M OT rpandubl Miomanku Ha peicote of 0 go 5 M

. ——p b

Cxopocts apraesns soigyxa 0,2 mfc MumuMannian Temnepary-
pa ROAIYXE B NOMEUeHHA wMinye 25°C

Arftr, =1,y 2755/ 185 —=(=25)1
11— 200/435

A

=047

1L=g" /g

— Cpensns obNyuemiocTh YeN0BEkd NPOHIBOACTBENNRMA HC-
ToMuakamu, Brim? 4y, =200, ¢° =0, g% =200, g%, = 200
H,

MEAIY MAKCHMAIBHO B MHHHMANBHO AONYCTHMBIMA TEMOEPaTy-
pamn Boanyxa Ar = 5,5°C

e o F

TYpa 1, = is.—5=c-- Moaypasxoets

Tyt

3 Venosuasm Tenmtoporo xoMQopTa YJIORIETBOPAIOT BAPH-
ANTEL | W F CXeM PATMEIIENHA ek TPOOG0I PERATEIER, NPUDETeH-
peix B raba 141 u 142 Opwako xospiuusent sk rHsocTH

BH—B. 3 BEITHE AR

Mpr  v=02mc  wospduumenst  ax = B0 By/(M? °C)
1 Paccunraem HeoBXoAHMOCTE OONYYEeBHOCTH Tena 4e/loBeKa

g, = 1,25 B[IR5 — (—25)] = 435 Bu/m?

OEOTPEBE PH- Bap
papuanTe | 3anac no daxtThveckoR obhyuennocTh g, = 465 >
> . =273 Br/mM? MOKHO KOMUCHCHDOBATL CHCTEMO perynw-
poBaHny

4 MouwocTs cicTeMsl unpakpacroro JnekTpooforpess B

p
oy e R DS 4 M PR

2 Mo dopmyaam (14 1)-(14 5) onpeaensy Tpefiyembie nokasare-
38 TenAosora koMot gy o Do Dyay Dagane B,

cooTRETCTRHE ¢ (opaynol (14 6) cocranwt
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npocTPaHCTBO BBICOTOH g0 1,5 M or mosepx-

ROPORE, THE

NPH yPORHE NHETALHH, 1
5

HOCTH MOJIa, B CBAAOBO/TYECKAX W OBIEBO,TYECKAX
MOMELIEHASX  NPOCTPalcTBO BRICOTOH 10 0,9 M.

MOINHOCTE CHCTEM OTONJIHHA M ApYyrHe
TenIohH3MUECKHE XaPAKTCPHCTHKH (TepMHUCCKHE
COTIPOTHBCHHS  OIPaXAAMOIIAX  KOHCTPYKUHI,

_ pamMaldOHHAA TeMUEPATYPA NOMEIeHH, YCI0-

BHA H COOTHOIUNCHHA KOHBCKTHBHO-JIYYHCTOrQ TEN-

—qeeémm—amsommx—u—nﬁ)—oﬂpemmmu—ua—mﬂ

OCHOBE ]JCII.ICI'IHSI ypanuemiﬁ 3Hepre“m-iecx0ro

p)"l'l'}lllfrm B ODOMelIeHAe napyxﬂoro manyxa H Ha

300 2760 658 1970 474

400 3280 785 2360 565

3560 850 2520 602

6i)) 4240 1010 3040 27

10 300 2970 708 2140 510
400 3520 R4l 2540 605

300 3060947 2860682

GO0 4510 1051 3140 757

135 300 3420 817 24600 38R
4000 954 28RO  6K7

4350 1056 3180 760

4800 1133 3450 823

Moro B momelenune, Br; Q”—Ten::onocnnmunx WM

i e}
BG00 5220 1247 3760 89K
Momomusx ot 4 Mec w120 1480 354 1070 255
1
v 250 2280 S45 1380 329
350 3000 716 2060 SIS

TCIDIU Tl TCAHOIIOTH

PECXON
yeckoro ofiopyaosanus, Br.

KonnuecTeo TEILIOTEL, IOCTYIALIEE B TOMe-
WieHHe OT KHUBOTHOTO, OMpenensercs mo gop-

cEAanHbEe C lJ‘lUl}lUﬂ

BRIIENAEMOE OOMMM KuBOTHRIM, Bt (Tabn. 151 =n
15.2), K, -KOSDQHNACAT HIMEHEHHA TeilOBLIIEeHIA
HKHBOTHOTO B 3aBHCHMOCTH OT TeMIICpPATypbl IIOMeIlle-

MyJIaM:
Q.{;@us. .._,,qq@m_}( KKy

QY =ng”K,K,K,, (15.3)

(15.2)

aun (puc. 1D.1) K- OMPPUIHEAT, YUATEIBATOLIHHA
¢3KTH‘WCKO¢ EQMHYCCTRO HHBOTHBIX B MOMEIMIEHHH [0

CPABHENHIO ¢ PACYETHRIM (JUTH KPYIIHOIO POTATOrO CKOTa

K, =09, naa ceupelt K, =0 8), KS—KD3¢Ii)KLu{eHT.

rge #-pacHdeTHOE KOJHYECTBO XHBOTHEIX B NOMELUEHUH,

noKod [B Ho4HOR Bpemx), a8 xpymtoro pora‘mm cKoTa

WmMmmcu K3 =108







11. Thysxt HCKYCCTBEHHOTO OCEMEHE- = - 1% 75 —
iR (MaRcK W aabopaTopus)

[ipumenanne, TTpUPEIERt BOPMB NAPAMETPOR BOITYXA LI COTEPAAINA KHBOTILIX Na noacTiake, ECin KuBOTIbIE cogepkarcs Bes
DOACTHARH, TO PACYETIRIE TEMAEPATYPh A0MKNE GhiTh AOBLINENLE U4 BIPOCOro CKOTA W MONOAHAKA NpH GecnphBA3noM comepikann
#a 5°C, npn npuesaniomM cogepwaiiy - Ha 3°C, a nna reaar na 7°C.

BOTHOTO CHCAYET YYHTRIBATHL KO?deJHII_HCHT 06}1)!- KIMMATHYCCKYIO 30HY Mal(CﬁMaIII:IIO.I;i npoayk-

YEHHOCTH OrPAXIAMOIIMX KOHCTPYKUMI @, H KO3()- THBHOCTH  KHBOTHbIX, (DOPMHDYS  JAYYMCTEIH
(ueHT B3auMosarenerdocry K, (rabm. 15.5). Tem1000MeH KNBOTHBIX.
Tennoduanteckne CBOHCTBA  OrPAMAAFOLUNX. Tepmuucckue COMPOTHBICHHA OTpamICHHil

KOHCTPYKUMA HrparoT Gombinyio pols B ofmeM  JoMkubl 00eCreddTh Takyro TEMNEPATYPY Ha MX
—sHepreTHYeckoM —DafiaHee —KHBOTHOBOAYECKOTO— BHYTPEHHHX HOBEPXHOCTHN: 4 CHAC/OBATeNEHO H——
nomenieHEd. Kpome Toro, orpaxnarciiie KOH-  CPEAHIOW panuMalMONHYIO TEMIEpPATypy B NoMe-
TPVKIAA B OOJBINOH EUEH OTIPEACITHIO CHHH K it




T OXNakOCHHA OTAC/IBHRIX WacTell Tella, JTOMY  CHCTEMOW MOJAYH CBEXETO HAPYXKHOTO BOFAYX
YCIOBMIO COOTBETCTBYET TemIepaTypa mnoBepx- [lapamerpsl BO3ayXa M CXeMa NOAAYHM €TO B NoMe-
HOCTH cTeHbl 13 =, — 3° H TeMmepaTypa BHYT- ILICHWE ONPEACHAOTCA KOJIMMECTBOM  TETUIOTHI
PEHHeH NOBEPXHOCTH HOKpBITHA Tp = t, — 2,5°C, Q,; , KOTOpPYIO HeoBX0AUMMO NIOAATE B IOMCIEHME,

Tennoeoe BO3AEHCTBHE NOJA HA OPraHU3M  KOHCTPYKTHBHEIMH OCOOCHHOCTAMH MOMEHICHUS,

__ WMBOTHOTO XAPAKTEPHIYCTC § - y 3 T
HOCTBIO TENJIONOIJIONIEHMA MOJla B TEUeHWe pac-  (akTopamu, 3aBHCAILMMH OT KOHKPETHBIX YC/IOBMIL.
4eTHOFO- TIEPHOAA- W TICPHOAOM -BPEMEHH - OLIYIIE= CucreMbl HeHTPaIbHOIO  BOASHOTO 0TON-
HuA oxnaxgaroiero pdekra. B YCIOBHSX KIMMa-  JICHHS C DA3IWYHBIME OTONUTE/IbHBIMH npubo-

——THYCCKO 3OHB MaKCHMATBHOI TIPOAYKTHBHOCTH — paMu—(PaaHa ToOpEL, —PerHeTphl, TaHeTH) MOXKHO —
KUBOTHBIX TEPHO; OMYMIEHWS OXJAXIAIIIETO NPWMEHATh B POAWIBHBIX OTAECJICHUSX KPYIMHOTO

— ofwpexTa HE HOKEH MNpeBblllaTh BpeMEHHM  POTATOTO CKOTA, B NMOMCIIEHHAX JUTH COACDEAHN

YTOOBI KMBOTHOE HE ONIYMIANO0 MECTHOTO mepe-  BO3AYMIHOFO  OTOIJICHHS,  COBMEMICHHbIE ¢




TeMB! MPUMEHSIOTCH B COMETAHHH C APYTHMM CHC- Sl

AAMH OTO T ' ARITHID _ MO TH T - HoaaHs EKT -

TNeHHE oforperacMuIe nonst,

HEIM CPEJCTBOM MECTHOTO 08orpesa. ik i

B nomMelleHHaX OIS COAEPKAHHA AHBOTHBIX

MOKHO [PHMEHATh CHCTEMBI [A30ROFO  OTOl- | GIATHHKK 2 Midpaxpaciivie uairyia-
= B . TEAH - JICKTPH eCEHE

JieHHd ¢ NOMOUBKY TFOpenok qu)paxpacuoro J1aMnk HEKAIHBARMA,
AMIABIE HINYUATET,

wanyucnus (THM), paBoTalomMx Kak wa IpH- FiH FATEE
POMHOM, TaK M HA CKMKeHHOM (Nponan-OGyTan) . G R —

_rase. Copenkd  [0JxHEl  GeITE  O0OPYJOBAHEI  MaTowRMER nolki,  MMppaKpacHbic
o % HIAYUATETH - JeETPH-

CTeIHATbHRIMH  OTCOCAMH  BLITHXHOH BEHTHIIH- HECKHE .JAMITHT HAKAHAA-

—HHW“TEMH< HHA, Ta3opbie HITy9aTe-

o an THA

TIpH npoekTHPOBaHHH TAKMX CHCTEM CriefyeT
| » ==
—WMETH B BHIY; TTO OCHOBHEIM TOKA3ATENEM HX —GrRopMounig




15.2. 1ITHIIEBOTHECKHE MOMEICHHNA TIpw cocTapNeHHH SHEPreTHYECKOTO DaTaHCd
NTHLEBOJIYECKOro NOMEILICHHA HeoBXomHUMO

— CHCTeMB! OTOIICHAN TITHIEBOOYECKAX TIOME-

» MpHHHEMATE B pPacueT TeMNOMOCTYIUIEHHA OT
MICHHH OOJDKHEL ofccrneunBaTh 3aJAHHLIC TCMIIC- HTHI, HAXO/ALKHXCA B 3TOM MOMEILEHHH. Temno-

PATYPHBIC pPCHEHMBI B YCIIOBHRX CTAUHOHAPHOTO BOH IIOTOK OT IITHII Qm onpcacnseTCs Mo d]opwﬂe
FHEPTETHUECKOT O Gananca npu pac-ae'ruoﬂ OTOIMH- Q — "PquK.zKB (15 9}
- nr -3 -

TeNbHOH HapyxHOH TemmepaType. PacueTHsle
NAPAMETPbl HADYXHOTO BO3AYXA C/ICAVET TPHHH-  TAC M- PACYETHOE HHCIO TONOB ATHI, P—Macca OQHOH

MaTh mo napametpam B rrasst CHulTa. NTNOH, KT, g-TeuoBUencENs Ty,  Br/e
B X0XOMHBIE NEPHO O  TeMICpaTypa (rabn. 15 11); K, = 0,6—nonpaBounsiii kodddummenT na

TEMNOBBIJENEHHA B HOYHOE BpeMs; K, NONPABOYHBIN
BHYTPEHHEr0 BO3/JiyXa B TOMCINCHHH Olpeae-

" Koa(pHBMENT HA OTKIOHEHHE TeMNEpaTyph BO3AYXE B
—ASeFCA BHAOM HTHIL, HX- TOM-H e e
TR IEEROIpRS ITHIHAKE OT pacietHoN (Tabn 15 12)) K, = 0,85 = 0,9=









AAVIEL ERPFIE 4ALIE LLRER SRAUE W

KyipTHBALMOHHBlE COOPYKCHHA NPOCKTH-

1o BeeMy paboyeMy obbeMy coopyxennd. BricoTa

PYHOTCA TPEX BHOOB! YTenIeHHBIH CPYHT. OaApHUKH

_ u tenauusl [dpu seifope BUAA KYIbTHBAITHOHHKIX

paGovero 06beMa IO Mepe poCTa PacTEHHH HIMe-
HigeTca oT 0,3 M OT NOBEPXHOCTH TPYHTA J10 2,5 M.

coOpyKeHHil HeoOXOMMMO YYHTBIBATH CICIYHOIIHE
K.FIHGEHIZI)H](&IIHUHHI)IG HAPHIHAKH: - HPOIOIBDKHTEITh~
HOCTH HCTIOTB30BAHHA B TCueHHEe roma (Kpyrio-

ICMI'[C]DaT)"pr BO3AYXA N8 PA3IHYHBIX OBO-
luﬁﬁ B I'IE[IHOJI WX KYVIbLTHBALHM [PHBEOEHH B
Tab7. 15.16. ‘

Tennumsl MMCIOT JIEMKHC HADYXAHBIC OrpaX-

] l 3 i

WM OTCYTCTBHe GOKOBOI0O OrpaxaeHus, rabapursi

CTEKNA  TOJUHHON
nncHkd  TompMHoi  0,1-0.2 MM,

IeHus,
4-—5 v

BRITIOTHEHHLIE H3
HIH

HOE), yjeneHeil 0Bbem. xnumMartiveckuit paion

Koshdrmuenrer Termnonepenaan K paziM4HbIX

OFED

HOCTPOHKH, NMPHHATHIE KYJILTYPOOBOPOTHL
Ymenaennpiii 2pyum —mMaoradapuTHOE, ICpe-

MELIAEMOE  CBETOMNPO3PAYHOE COOPYXEHHE, HE

A s . T 0 7
Tewmm it n‘z—‘-

JI9€TCA COOTHONICHHEM TCILTONOTEDL M TEMIONMO-

__umeromee  OOKOBOIO orpaxieHus, OOCHyKHBac-
MOE JTHOJbMH, HAXOAAINIMMHCH BHE COOPYKEHHS;

CTYN/IEHAH COOPYXEHHA W 3ABHCHT OT HPHHATOIO
KYJIbTYpOOOOPOTA H HADYKHBIX KIMMATHYECKUX

— IKCHAYAHHPYEIEA B TEUEHHE — BECEHHE-NETHRFO
NCPHOMA.

Hapruc=manoraGapiTHOE KyTbTHBAHOHHOE

COOpYIKCHHE, uMetolee BOKOBOE OrpuaMIcHHE H

YCIOBHH.
B obuleM Bujie ypaBHEHME 3HEPTETHYESCKOTO
S;maﬂca MOKeT OBITh 3aMCaHO Ha OCHOBC pacueT-

HOI cxembt_TennoBoro Oanauca (puc. 154).

CBEMHYH) CBETONPO3PAYHYHD KpPOBJIRO, oDCNYRu-
BAETCH JTH/1BMH, HAXOMAINMMHCA BHE COOPYIKEHUA,

MOoOILHOCTE CHCTEMBI OTOMTeHUs @, onpene-

sgetTeA H3-ypapHCcHAA Tenjioporo-banaHea

SKCOJYATHPYETCH B TeYeHHE BECeHHE-TIeTHEro
__ OepHond. Qm = ZQOI + an + Qumb' (I 5.1 1)

Tenauya— kpynaorabapuTHOE KYIETHBAIMOH-
OcHOBHBIC TOTepH TeIIA Hepe3 Orpaxie-

___Hoe coopykeHue, nMeloniee GOKOROE OrpaxIeHMe

H CBETONPO3pavHyly KPOBJIKY, KOTOPOE oﬁcnyxm-

HHA —5TO MOTCPH Yepe3 CTeHbl O, H CKaThl O, 1

—— BACTEATHOALMIL, HAXO ASHIHMHCA BHYTPH HOMELHE 20 = Qupr + Ocx (1512
Hist. COOpYXCHMS JKCILTYyaTHPYIOTCH B TeYeHHe ;
Py YHTHD) TennoBoll  MOTOK  4epel  BepTHKANhHbIC
~KpYIIIOTO TOMA: ) ] 5
OrpaxjleHHs pa3nuden To BhicoTe. B HuxHed
Co3/lanie  ONTHMANBLHBIX  KITHMaTHYECKHX

yCnoBui B COOPYXCHMH TO3BONACT MONYYHTHL B
10-20 pa3 ypowait Gonwme, yem B none. Hau-

HacTH, Iae pacooloxeHbl OTOMUTEIBHBIS ﬂpHﬁOphI
HOKOJBHOTO OGOFPCBEI, OH 3HAYHTCIBHO BBIIIE.

fosbllee PACNPOCTPAHEHHE TIOAYYHIA TEMIIHILB,
KOTOPHIE SBASI0TCA BBICOKOPEHTAOEIBHEIMH NIpen-

MO T O
OO

HHA CHeJyeT pPacCYHTHIBATE IO 30HAM:

npudTHAMH. B TenaMmax seipamumBaroT cebiule 20

_ KyARTYD, OJHAKO (ONARTAKMIIES
TETUTHIL 33HATO O OT'YPibl, TOMATHI, CANIAT, JIyK,

——peAde H APYFHE KYIsFYPbh — BCpXHEro ypOBHA OTONHTEIGHBIX —NpROOPOB W OT |

MHK[)DKJ'IHMEIT TEIMUbl =370 COBOKYINHOCTH

— WINYECKAX TEPAMETPOB BOIAYITHOW W KOPHT-  CKaTa:

obnTacmoil cpeabt Temmmusl. TeminoBoH pexHM -
pakHciHi PakTOp MHKPOKIMMATA.
Nas  ofecmeveHns ONTHMANBHOH  WHTEH-

Qup'l = Qum + Qup:(‘ {]5‘]3,]

OrpakncHHd Ha YYacTKAX OT [MOBCPXHOCTH IMTOYMBHI A0

epes

BEPXHEIO ¥pOBHA OTONHTETBHBIX I‘I]JHSOPOB ao

TemnepaTypa BepTHKAJNBHBIX MOBEPXHOCTEN B
OPCOEnaX BBICOTBI OTONHTCIbHBIX MPHOOPOB
DoIBNIE, YCM B BCpXHCH 30HC, HA 5-15° B 3aBH-

cusHocTn hoTocHHTe3a Tpebyercd cyTOMHAas u
CE3OHHASA  MUHAMHKA = TCMICPATYPHI  BO3NYXA.
HHem TemmepaTypa AOMKHA GBITE BRINIE, YeMm
— HOWBIO, B COJHCUHVIO TIOTORY = BBILIC, YCM B

CHMOCTH OT BuUJa OTOMMTE/lbHBIX MNpubopos,
PaccTORHUA A0 OTPAKACHHSA, OKPACKH TPy,
TEMIEPATYPhl  TEMIOHOCHTENA H  HAPYKHOI'O
BO3AYXd, CKOPOCTH BLTPA

NacMypHYH), B MepHO ILNOJAOHONIEHHH — BRINE,

——yeM- A0 THOTOHOHeHI — T eMAePaTypa ToTsbi-Ha




METANMTHYCCKHMH [INPOCAME

! v %70

Puc, 15.4. Pacoernan cxema Tensosoro Gatanca rensmamsd

Crexno ¢ aep i mnpo. 5.8 5.0
camu
[TrenounOe YEPHITHE:
QAHHAPHOE 10,0 8.6
IBYXCIIOHHOE 58 5.0

Q. ,- TerioTa concunolh pATRALHH, OF 0. 0oy Crorny Chrg TNLIO-

Ta cosmeqnofl panMandn, NOCTYIHBINAS B TETUTHLY, OTPAKCHHAN OT
HORPBITAR, IOL ROKPhITHEM, OTPA EpyHTAM;

MoIHOCTL  CHCTEME! OTOMIeHus Q,, cie-
€T PACCYMTHIBATE N0 MAKCHUMANBHOMY Tepenai

HADYXHOH 1, W BHYTpeHHEH 7, TeMmepaTyphl
—BO3JYXa C YYETOM HAYATA NEPHOJA IKCANYATA

¥ NpMHATOrO KymeTypoobopora B Tensmue. B
——Ka4eCThRe —TEMAEPA p

P =
Tcn.nora, TOT 10 1IEHHAR rpyH1 om; Q,, -Tensiora, oTmasacman pyH-
ToM; Qyrpe (g rp - KOHBEXTHEHAR H NYWHCTAR TETUIOTA C TIOBEPXHO-
CTH IPYHTA; (Jypn p— TEILIOIA. HCOAPEHES C NOBEPXHOCTH TPYHIA,
QF. O, (ious— KFOHBEKTHEAAN, JIYIACTAR H TCILIOTA KOHISHCALMA Ha
nnyTpemaeﬁ nonepmuc'rx orpaxncun- ar, O xoummma: n
: T ETLIOT H R 10 BEPXHOCT ¥, 5
wepeg rpyn'r, (158 Q; xounenuau.u H ny-mc:rax Tennora nu:pcsa
TEALHBIX nprbopos cHCTeMBt 0GoTpesa mmﬂumm CTPAHCTEA,
_CHCTEMEL _ QOOTPEBA  PYHTA, =

TEILIOTA ECTECTBEHHBX H HCKYCOTBCHHBIX
Q.SE TEIUIOTA HAy:KHOH CIPYW, Tuy Ty, Ty TCMTICPATYP Ham'x

BHVTPCHH e A OCTH IPYH

{ Y f,, Tehmepanpa napy'xuoro, BHYTDEHMErO BO3IYXA, PYNTA




L pE ey iy

nojd4ya B COOPYXKEHHE HeOOXOHMOT0 KOJIHYeCTRa

ERME LT MRS WL NIV PRI LG Y TR Y

6) uoxonwHOro oforpeBa-—IAg  IOKATH3a-

TENJIOTHL B 3AaBHCHMOCTH OT TEMIECpPaTyphl HA-
PYKHOTO BO3AyXd, MHTCHCHBHOCTH COJHCYHOH

[IMH XOMOMHBIX TIOTOKOB B HPHUCTEHHOH 30HE,
B) KOHTYPHOrO MO/NOYBEHHOr0 oBorpesa—

paadalHH, CHEromajia M OTCYTCTBHA CHEra Ha
KpOB_.‘l’l'.".,. MaIAA HHEPTHOCTES
4) KOHCTPYKTHBHLIC - HE

MELUATDL TEXHO-

maomaihb,

5) OKOMAYATAHHOHHO-IKOHOMHYECKHE — Iha-

OERHOCTE B IKCTUTYATAIMH, HWHAYCTPHANBHOCTh,

IKOHOMHYHOCTE TIO [:Jat-xony MeTama | ﬁ’exlpﬁ' HOH 30HC,

BHEPrHH; A0NIMOBEYHOCTh.

AA9 APEJOTBPANICHUA TIPOMEP3AHUA MOYRBI B TIPH-
CTEHHON 30HE;

) OCHOBHOTO TOAIOMBEHHOrO oforpepa —
PEXHMa B KOPHEODHTAEMOM Ci10¢;
) HaJROYBeHHOIro oborpesa —aas  obecre-
YEHHA PABHOMCPHOCTH TEMTIEpaTyp B Ha/MO4YBEH-

B cucremax otonmenns maTpoBOro, HOKOAb-

B TeluHOax CHCTEMBI OTOMIICHHA MOLYT
OuiTh ¢ Pa3THYHBIMM BHIAMH TCILIOHOCHTENCH —

HOI'0 M HaJNOYRCHHOIO 0DOTrpeBa TeMiepaTypa
TefioHocHTeas ¢t = 95°C, 1, = 70°C; ocHoBHOIO

BOJOH, BO3AYXOM, HAPOM, IOPAYHUMH [a3aMH.
Hanfobluee pacnpoCcTpaHeHue MoJaydyHs1 BOASHOK

noAnousenHoro oborpepa f, = 453°C, 1, = 30°C;
KOHTYPHOTO _ TO/INOYBEHHOro  0Borpesa [ =

oborpes,
Ipu ycTpolicTBe CHCTEM BOASHOrO 0DOIrpPeBd
Al 9KOHOMMYHOIO  ofecreveHHs  3a/JaHHRIX

= 130-150°C, 1, = 70°C. '
HarpesatensHrie  ApUBOPLL — BeEX — CHCTEM
(KpoMe  OCHOBHOW  MOAMOYBEHHOM) — CTANbHBIE

TEMACPATYPHBIX—YCAOBII—ApH—060M —peKUMe —Fiajikue —TPYOLl—(BOIMONHLL — KOHBEKTOPHbIE —

paboTHl  TenmHumel ce  caeayer  oBopyinoBaTh

TpyGsi). JAas1 OCHOBHOH MNOANOYBEHHOH CHCTEMBI

HECKOJIBKHMH HE3ABHCHMBIMH CTHCTEMAMW CWMTWWOBMD&WWMW_'EW_

{puc 15.5);

TaCTMACCOBHE TPYBBL

a Ha NOBEPXHOCTH JeMmH - 1,2 1U°7 KBT, Lblice

VCTPOHCTE MOXET OBITh MOAE3IHO HCMOJB3OBAHO

[OfIOBOE KONHYCCTBO TOCTYEronleil Ha Jesmro— 10=50%3Toir smepriu

coMHeuHoM aneprum cocrapaser 1,05- 10'® kBr y,

T'ennocHcTeMEl Tenm:1oCHAGKEHHS PEKOMEH-

B TOM MHCIIC HZ MOBEPXHOCTB CYUIH TPHXO/MTCH
2 10'7 kBr-u. Bes ywepba juis IKomOruueckoii
cpensl MoxkeT ObiTh Henolib3osaHo jio 1,5% Beeit
HOCTYNAIONeH COMHEYHOH 3HEPTHH.

JIYETCH IPAMEHATE B OCHOBIOM B FOKHBIX PaioAaxX
PCOCP, Yxpaunwm, Kasaxcrama, B 3akaBkaine,
‘Monpasuu u CpesHeit A3un npH COOTBETCTBYEO-
I1IeM TeXHHKO-3KOHOMHYECKOM OBOCHOBAHMA:

CpeapecyToyHas  MHTEHCHBHOCTh  MOTOKa
CONIHEYHOr0 MATydenus paBua 210-250 Br/m? [1R-
21,2 MJIx/(M? - cyT)] B TPOMHYECKHX 30HAX H Myc-

B 2 2 18 M 2

3 = 3

B nentpansuoit wacth CCCP u 80-130 Br/m?

1) mpH ce30HHOM TENMTOCHADKEHHH WM MpH
peAHME TENAONOTPEOICHHA ¢ MAKCHMATLHBIMH
HATPY3IKAMH B JICTHHH MepHOJ;

SHEPTHH, O'rnycxaemoi‘! TPAJHIHOHHBIM  HCTOY-

—{7,2=16;8 MAx/(m*cyT)]Ha Cepepe €CCP,—a

HHRWVNM I T BRI,




IIHH H GONBIIOM KONWYECTBE COJTHEYHBIX AHEH;

B nacceeEmix chctemax poms KC3

4) mpH HATHYMA TUTomAAeH AN pa3MelHeHHs

KC3, orcyrcrun 3avenenus KC3 ¢ orpax-.

JAMAMHE KOHCTPYKIMAMH 30aHHA]

—5) TIpH TOBLIMICHHBIX TPCOOBAHMAX K THCTOTE —Kai-

OKPYXalOLICH BO3AYIIHON Cpeibl;
6) ¢ [CIBH HKOHOMHH TONITHBHO-IHEPre-
THYECKHMX PECYPCOB.

_IIHE KOHCTPYKUHM 30aHHA, a4 JBHXEHHE HATPETOTO

AKKYMYIATOpA TCONOTHE BRINMOIHANT OrpaXiano-

COJTHEYHOW 3Hepr

MACCHBHBIX CHCTEMax obccreuuBacTca npaMoe
YIABIHBAHHC CTEHAMM W TIOJOM 3AAHHA COJTHEY~
HOM PHepruM, rocTynawuie#f yepe3 okna GonbiIoi

CoaHeuHbie CHCTEMBbI ropsucro BojocHabuice-
~ mms (CCTB). CymecTBylOT JBa OCHOBHLIX THIA

TUIOWIA/iM, PACIOJIOKCHHBIC B IOKHOW CTEHE, ee |
AKKYMYJIMpOBaHHE TEILUTOaKKyMYIHpyIouici mac-

CCTI'B: ¢ ecTecTBenmoii (puc. 16.1,a) u npumyan-

coii (cTeHsl, MO, EMKOCTH ¢ BOAOH H T, 1.), mbo
VIABTHBAHME COTHCHYHON SHEPIUM B IPUCTPOSHHOM

ucrtons3yetca Boaa, To CCI'B Bemonnfiercs no

~— OMHOKOHTYDHOI —cxeme. [ npeaoTBpamenus — ¢BETORPOIPAYHbIX HOBEPXHOCTAX NPEAyCMaTPH-——

3aMep3aHus TemmoHocHTens B koHType KC3

K IONHOHM CTEHE 31aHMA TEIUTHHOE M nepenavya
HHf TCINIONOTEPh 3JaHHMA B HOYHOE BpeMA nd

BAIOT TCIUIOBYX M3ONAUMIO (INMTHI, CTaBHM H

MOWKET WCMOJE30BATECH AHTH(PH3, IpH 3T0M
TennoTta OT aHTH(PH3E K BOAC NEpefaeTcd C
noMouiey TennoobMenunka, ¥ CCIB Beimon-
HACTCH 1O JBYXKOHTYpHOM cxeme (puc. 16.2,a u

T.1L).

Tpumenenue naccupneix CCO 3x0HOMHYCCKH
nerecoobpasno B paifoHax ¢ AOCTATOYHO BBICO-
KMM YPOBHEM HHCOJAUMH, BOIBUMM uHCIOM

6). CCI'B mepporo Tuna oOBIMHO HMCIONBL3YIOTCA

4acOB COTHEYHOTO CHAHMSA M YMEPEHHOH TeMICcpa-

_ana mc6oneiunx norpeGurenei, npH sToMm Gak-  Typoil mHapyxuoro sosmyxa. HauGonee ddiex-

AKKYMYJIATOpP TENTOTH J0M#keH OBITh YCTAHOB/IEH

— pamme KCO. JIas xpynueix noTpebutenci ropaueii  axxymymupylomeli  Getounoll cremodl TeMmHoro |

BO/BI /I HMPKYJIAHHE TENJIOHOCHTena TpebyeTca

TuBHOH s#Bnserca mnaccusuas CCO ¢ Temmo-

IIBETA, KOTOPAR PAcTOIIOKeHa C FOKHOH CTOPOHBI,

— Hacoc (pEC. 16.2,6):
ConHednnie CRCTEMB! OTOIUICHHS H lopsuero
Bo/locHADKEARN. Pa3NuyaloT aKTHBHBIC H Oac-
CHBHBIC CHCTEMBI COJTHEYHOTO OTOILICHHSA (CCO).

nrvweﬂﬁeﬁemyw—uapyme—ﬂeaeﬁﬁﬁeﬁh—n—
OTBEPCTHA IS [HUPKYIAIHH BO3JyXa Ha YPOBHE
fiona u noTounka (puc. 16.3), KITH »roit cueremsr ——

MoxeT gocTuraTs 40%. Ilpu npumMeHeHnH naccus-

XapaktepubiM  npusmgakoM  aktasusx  CCO  meix CCO 3paBMA NONKHBEI MMCTh YNIYuUIEHHYH
ABIAETCH  HAIHYME  KONJICKTOpPA  CONHEYHOH  TEMIOBYIO M3OMAIMIO M YAOBIETBOPATL Tpeboma-
suepruy  (KCD), axkymynsTopa  TemnoTbl, HMAM COXPAHEHMA DHEPLHH.

JOMOIHUTENBHOI0  (PC3CPBHOIO)  MCTOYHHMKA B Hacrosuiee BpeM#A, Kak IPaBUIIO, HCNOIIb-
sneprun (JUD), TemnoobmeHHUKOB (B ABYXKOH-  3YIOTCH aKTHBHBIE FETHOCHCTEMBI. B 3aBHCHMOCTH
T,:,F b Y ANAS o ACOCOBR T B IATODOR OT BUIA TEOOOHOCHTEOY B KOQOH ials H(:a pagnu-

COCAMHMTENBHBX TPYOONpPOBOAOB MM BO3IYyXO-

YalOT KHAKOCTHRIC M BO3JIYIUHBIE CHCTEMBbL. Ten-

BOOOB W CHCTCMBI PETYTHPOBAHWA.

sonocntenem B KO3 moxeT OpiTh HHIKOCTD




Fi | 4 ‘ a I CHTENA MU T,H., HO TEIJIOTCXHMYCCKH BO3OVIUHLIE
(/ 2452 ! ! | | €CO—menece adhhexTHBHEL —HeM KUIKOCTHBIE:
T@l | [ @ 4 "
r = Tosromy B GonbuinHeTRE 3kCnayaTHpyeMeix CCO
8 TENJIOHOCHTENEM CIY:KAT BOJA.
6 Ha puc. 164 u 16.5 upcnm*asnmu TIpHH-
“XOMORMAR HOAA E ) VR aO LUWNUAIIBHRIE CXEMBI BO3AYIUHOH MW  BO/IAHOH
1 g 10 reJHocHcTeM otomtenns. Pacnipeniesienue TennoTel
B 3JaHHH OCYIIECTBIAETCA C MOMOILBIO BEHTHIA-
Pre. 165, Cxoma i o i UOHHOM cHeTeMsl (Bosayiunbie CCO), nocpenct-
BowcRalKetmy BOM M3/y4aroniMX TaHeIeHd co BCTPOSHHBIMH 3Me-
i nmnmo‘p conHedHoR aﬂeprml 2~ Tennooﬁw:am B xumype i
2INA: 4 pesepEHb HITC TBHb: ueil BOOM, PaAHATOPOB M KOHBEK-

RCTOUIGHK SHEPTRA; 3 - “panne; 6 macoe; 7- cvecieabma vets TOPOB, PACCYMTAHHBIX HA HU3KOTEMNEPATYPHbBIH

TRIb; &-TennoofiMENHER B KOHTYpE rops¥ero sojaocHabmenms;

9—Gax Topstel-soas; 10=nybnep-nosonmaxk—— TCAAOHOEHTENE ( KHAKOCTHBIC- {—‘,GG)—|



OTEAE

FONE

3HaguTe/ILHBIE ApPCUMYLIECTBA HMEST KOM-

BHO:

S

P

(16.1)

— ONWMMpOBAWAAY  TE/MOTEIUTORACOCHAN  CHCTEMA
TeruiocHabKeHHa ¢ nociieoraTebHOR (puc. 16.6, q)

rae E -CPeIHEMECAYHOE [HCBHOE KOJHHMECTBO CymMMap-

W napatentHol (puc. [6.6,6) cxeMaMu NOAKITHO-
HEHHs TENJOBOro Hacoca, B neppoM ciydae wcna-
PHMTENIb TEIJIOBOIO HACOCA TOJIYHAET TENAOTY OT
AKKYMYJISTOPA, a2 BO BTOPOM WMCTOYHHKOM Ter-

HOTO COJAETHOID WINYYeHWs, NMOCTYyNARIEro ad Topa-
10HTAIBNYI0 NoBepxuocth, MIIx/(m?-pens); K- omio-
MIeHHE CPETHEMECTYIBIX IHEBHEIX KOMHYECTE COMHETHOMN
PUIHAUREH, OOCTYOAOIMX HA HAKIOHHYH) H TOPHIOHTLb-

OTHI CIYXKHT OKpYXamoulas cpesa. Bo3moxHO
—_TaKKe MCHONL30RAHME TENNOBOF0 HACOCA C ABYMS

HYRY TIDUBCPAHOCTH.

Jiast HakJIOHHOH TMOBEPXHOCTH C IONKHOMH

ucnaputenamu  (puc. 16.7). Ilpn coBmeuieHun
——MCHADPHTEHAS T >
KC3 ¢ orpaxpalouiell KOHCTPYKUMCH 30aHHs

OpHEHTAUMEH

R =

T MONYYAETCH  @IHEPIeTHYECKad  KpBIIE» WA
«yHepreTvueckuit Qacany, KOTOPhIE MNO3BOAFIOT

(16.2)

HMCMOAL3ORATE COMHEUHYK DHEPIME), #HBHYKY |
CEPHITYI) TEILUIOTY OKPYXAROUIEH Cpeibl.

rae E,-cpenHemecsusoe queBHOe KonnwecTBo madiyi-
HOM (pacceRuHOl) CONHEYNON MEPTHN, NOCTYNAIEH Ha

ConHeumnplc YCTAHOBKM MU OTOIUIEHMS H
ropavero  BOJOCHAOWEHWA 3JAHWH  BXOAAT B
COCTaR KOMOMHHPOBAHHLIX TEINOTOMIIMBHBIX CHC-

— TeM TeMAOCHAOKCHHS, TIPH 3TOM 32 CYeT CONHCY-

TOPHIOHTANBLHYIO TOBEPXHOCTH, MJIK/(M® - news); R, -
ko3dpuLMeRT mepecueTa  NPAMOTO  M3AY4YeHHS C
FOPH3OHTANBHOR HMa HAKNONHYIO TMOBEPXHOCTH. P yron
vakgona KC3I x ropuionty, rpay; p--gospdmupent

HOH FHEPI'HH 00ecneYMBAETCA YACTHHHOE MOKPHI-

OTPpaMeHHA A TNOJCTHAAIOINEN MOBEPXHOCTH 3eMIH.
O6bivao netom p = 0,2, a auMoll NpH HANHYHKH CHEXRHETO

—THe ToAOBOH TenoBoi Harpyski noTpedrens:
PesepBHBIR HCTOYHHK TEMAOTHI DOMXKCH obecneyn-

nokposa p = 0,7.
CpennemecsigHas  BenMumHa  kos3dpunmenTa

~ BATH NOJIHOE NMOKPHITAC PACICTHON TEIUIOBOMH Ha-

COJTHeYHOH JHepruu

R. (puc. 16.8)

1AE  @PoWRPOTA  MECTHUCIN,  [Pad; 0= GKACHEHUC

TLTOTHOCTB MOTOKA COJIHEYHOH DPAOMAlHH Y

Conuna, rpam; iy i 05 —-vacosoit yroa saxoga Conuua wa |

FrOPH3OHTA/IBAOH H HUKJIOHAOH NMOBEPXHOCTAX, TPA.

~ BepXHeH Ipanmibl ATMOCHEpHl Ha MOREPXHOCTD,
PACTIONIOXeHHYIO TepIEHARKYNSIPHO HATIPABIEHUIO
CONMHEYHBIX nyueH, pasma [4) = 1,353 kBr/m?
(COTHEYHAS [OCTOSHHAR), 4 CPEOHCC KOJIMYCCTRO

Voroas el ToHeHT (:eﬂ‘““ﬁ B ﬂal"“ln REHE H
S T
paReH:

284 + n)‘ (164

165

asepiun, nocrynawouwieit 3a 1y wa 1 m? aroi
NOBEPXHOCTH, paBHO Fo, = 4.871 MJIx/(M? - u).
B cHCcTeMax COJIHEYHOro TeluocHabmkeHns

(CCT)obuiaio—HcnonpayioTes niaockue KCI,

8 = 23,45sin (360-——-—

X o

MCTIOJIb3YeMBIC B IPHUBEACHHEIX (OpMyax.

YCTaHABINBACMBIC B HAKJIOHHOM I[IOJOXCHHH,

—CpeatHemecTIHOE AHCBHOE —KOIHYEETRO—€yMMap——papHa:

Jost cpensero yus I-XII mecsues penwumna §
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naMy-ang rennoHocurens. Ha puc.16.10-16.13

(16.6)

HOKa3aHbl CXeMbl HKHAKOCTHRIX H  BO3IYUIHBIX

B kauectee ®©, NpUHUMAETCs MEHbLUAs U3
JIBYX BEIHYHH, YK43aHHLIX B (QUI'YPHEIX CKODKAXx.

KCon NpUMEPEl KOHCTPYETHBHOIO UCTIONTHERHA
nekoTopeix THOOB KC3,

3nauenns cpeaueMecAMALIX penwuun E, E,,
koathdunicHTa scHocTh atmocdepst K, H Temie-
PaTYpLI HAPYKHOrO Bo3ayxa T, Ans pAaa roposios

neunl B Tadn. 16.1. 3naucHus koad-

Moimaocte KC3 ¢ 0AHOCIOWHBIM OCTEKIIE-
HHeM M CTAJLHOH JydYenoriomaromeil maHe nio
wiowaneio 0.8 M2 (BpaTckoro 3aposia 0TOMHTENb-
Horo obopygopanms) pasna 550 Br/m* nipu

¢uumenta R, s nosepxHOCTH © YITOM HAKIOHA

—B;—pﬂ-m—ﬂfﬁpefﬁﬁemm--(p.—lﬁm_ep“eﬂv_mﬁmﬂg_mmsﬂ,ﬁ_ﬂ—

Tanued (asumyT @, = () H HOro-BOCTOYHON HiIH

T FOTO-3AMaIHOH OPHEHT = -

RejleHsl B Tabu, 16.2.

I, =800 Br/m* u T,=20°C. Pasmepm KC3:

Tlo TexmugeckoMmy ypoeaw 9to KC3 l-ro

o a PaHax—YHEe—BBHIYCEKE-——
wtes KC3 2-ro u 3-ro nokojenuit.

Tennosan 3pderTaBrocTE TOCKHX KE3 0=

BBILACTCH NYTEM CHHMECHHUA ONTHYECKHUX H TEMITO-

16.3. Knaccudukanus n Boibop
KO0JI1eKTOPOB COJTHeYHOMH JHeprun
(KC2)

BRIX MOTCPE DIaroaaps NpUMEHCHHIO: 1) HECKOJIb-
KMX CITOEB TMpPO3pauydofd M3ONANMH (OCTEKNECHUR);
2) ceneKTHBHBIX MOKPHITHH; 3) BAKYYMHPOBAHNS
NPOCTPAHCTBA MEKIY JyYenor nomaromei mno-

Paznuuarwt nuoockue konmekTopu Oe3 miMe-
HEHMS [UIOTHOCTH NOTOKA CONHEHOW 3HEprEd 1
oKYCHPYEOIIME KOIICKTOPEI ¢ KOIISHTpHpOBA-

pudeckie KoHUeHTpaTopsl, Goxnuas u 1. 1), Jis

CHIIH T

OPHYTT O BULOUHADD CHHH HAHOO

BEPXHOCTBED M 1PO3PAYHON H3OMALMEH W T,IL
‘HauBonee BICOKY0 3POEXTHBHOCTE HMEHOT
BAKYYMHMPOBAHHBIC CTCKJAHHBIC TPYOUaThic KOI-

Tennoseie TpyOLl, obnanaromue TAKUMHE TIPSHMY-
[ECTBAME, KAk  TCPMOIHOIHOCTE, OTCYTCTBHE |
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Puc. 16.9, ¥Yrnt, XapaKTepa3yiomme no/10KesiRe TOTKE na i PXROCTA (7)) B O0BEPXIOCTH KOANEKTOPA comemoll Jneprum
(6) COAHCHHEIX Ayl
P IHPOTA MECTHOCTH, ©= i yrom; 6-cx Conmmm; i yron NafeEws CONMACYREX Ty9el A AAKIOAAY0 noseparocTs KC3;

a- yron seicoTs Conana; ac - asamyr ConHua; g, - A30MYT HAKTOHROR NOBEPXHOCTH

[)d o014 H DTHH Hd a4y OHO (] LEHAH CILTONPORIB0OHTE EHO b N -
KC3, nuskas TennoBas WHePUMA W T.I. KOMHYECTBO MOfe3soll Temnotwei, nomydaemoii ¢ | m?
(MrHOBCHHBIH) paBeH: MapHOTO MOTOKA CONHETHOH PaIHAINH, MOCTynatowe ra
nosepxuocTs KCD,—Brim—nt_—ynemsreri—maccoBstit——
MG (e — 1) (16.7) pacxofl Tensonocutens B KC3, grf(M-c); ¢,—yaemnras
¥ ? °

-4 .
E nwuupm—‘fcﬂﬂﬂmﬁﬁeﬂ—'wmmﬂ—ﬂ, 'ﬂ(f(‘ﬁf—'—!(-}—‘




Pic. 16.13. O6uml saj-# priped BAKYYMRP 0
TpyGuaToro KoAnexTopa
I-crexnannan ofonouxa, 2-otpawarens, J—abcopbep B Buge

¥ ROEo-ob L
P

1 - nanenk nornomawmas; 2 - crekno; I -Kopnyc; 4 Teniom3ons-

uER; 5 - WTYlep

TEILIORON TPYOK (ACHAPATE/RHAR JOHA); 4 - KORACHCAUAORAAA 30-
Ha Tenopod TPYDH; 5 —Kauan LT TEIUIOROCHTENA, 6 COCAMHCHHC
crexnAnHoN B MerannHvecxoll Yacrell XOHCTPYENARM




mn

FETIY X YOI “4—0

n=n,~—(T,—T), (16.8) fe3_ocTexnenns 0.9-0.95 18-22
i
L CenexrBHbIA
—rpe K, =3dipextunnnii xosdduunent rennonoreps KC3, SnocH KED,
Br/(m*-K); T,—Temneparypa HapykHoro Boimyxa, °C; Ealcemieey 100 120-220
OCTEKCHHEM 0,65-0,8 4,5-6
1 ﬂwn"r ai onrueeckui KA KC3
L1 2.5, CHK-T
Xapakrepuctuka KC3 —3aBucHMOCTB 1), OT € ARYXCTIONHBIM
(T. .= T.)/1, onpenensieTcs MpH €ro NCHHITAHKA H ;ﬁ:“;‘“’“" 06035 34
wioOpaxaercas MNPAMOH ¢ HYNEBOH oOpaMHATOIR, St ol
paprion omrnucckoMy KILJI TpH HOPMANBHOM  guument kotuen-
MANEHUM JydeH TS, 2 TaHTeHC yrila HakjJOHAa  Tpausw L,5) 120 0,6 0.7-0,8 250
npsMoi daet senuwuny K. Ha puc. 16.14 noxa- "“‘P“G"":“m“"'
apwmecknil Kon-
3gHBEL XapakTepucTHkM Haubonee ynoTpeGHTENS- sevaon HEE 3 650
aeix THNOB KC3. OOdexTHBHBI ONTHYECKHE  payyyamponan-
KOO ana KC3J ¢ oXKHOH OpPHEHTAIMEH T, =  wuil crexnsuusit
=0,95MS npM OIHOCTOMHOM OCTCKICHMH M  "PyBlareifi kom
nextop BCTK 120-250  0,5-0,75 1-2 200-300

——n;-=0,93n7 npu-asyxcaoiinom-octexaexun. pn
HajHIud TentooOMenHuka B xoutype KCD penu-
yanet K, 7 1), Heobxomumo ymMHO®MTE Ha 0,97,

KM KCD paeen Hymo B TOM Cly4ae, eCii

Tennonponzpoanrensnocts KCI. Mruopen-
HOE KOJHYECTBO NOAS3HOH JHEPTHH, napaemoit
KC3, B, pasHo:

MIOTHOCTE MOTOKA CONHCHHOH DHEPrHM f, HE
TIPEBLILLIAET KPHTHYCCKOTO IHAMEHHA:

Jlb = E{T"I n TIJ = (]6‘9)
Mo

Q. o Fx[fxnn — K.{Ir.n - T;)] =
“'m;‘f",'F‘{-T;;,"— s (16:11)

rae F, - mnourane noeepxuocry KC3, M2

—CreaopaTentuo, My > 0-npuI, > I Cpes-—nponssoanrensroets KCI Milx/(MEnens)—

CpenHemecavHas yOenbHAS CYTOYHAR TEMno-




—_rae E, cpeineMecSusoe NOCIYIISHHe CONHeYHON Jnep-

reM Ha nosepxrocTh KCD 3a nenn, MJ[Dx/(M? - nenb);

Tuu KC3 n, K., a 100 g, 10°
—— P —cpeaHeMecaHAS RETHSHHA CTENCHH HCROALIOBAHHS Br/(v
conHeynoil sueprud 8 KCD, 1.e. gonx obwero kosm- * K}
FECTRE €0 FHOW HICLHH OO Y H—Ha-—HOBEP
. HITK-1 0,78 8.0 10,7 293
HoemE KGR T Lo 2 dyy HITK-2 0,73 46 69 12,7
Fonosas TEITOMPOH3IBOANTENLIIOCTE — CHC CITK-T 0.73 5.5 79 164
TeMBl colHeuHoro TennocHabxenms (CCT) Qi  c<nk-2 0,7 35 56 87
MEHBIIE  T0/I0BOH  TEITONPOA3BOAATENRHOCTH  1THK 65 &8 L6 K2
BCTK 0.6 1,5 80 8.0

KCD QI na seaumuuHy Teiionoteps B Tpybo-

npoBodax, AKKYMYJIATOpe TeNIOTHl H CHCTeMe
pacnpejieleHHA TENJIOTEL, 4 Takke HAa BeNHYHHY

Ontamaneneiii yron Hakiowa KC3 [ panch
IMHPOTE MECTHOCTH @ AJA CHCTCM Kpyriaoro-

HEUCTIONB30BAHAOT 0 H30HITKA 110J1e3HOH JHEPTHH,

KC3 w MeHBIIe 08 HAIPY3KH ropHucro BOjo-
-~ cHabweHHs.

mmaHOTO nefcreHA, P=¢ + 157 mns  cucrem,
HX TONBEKO B OTONMTEIBHEIA CE30H, W
B = ¢ — 15° nas cHcrem, paboTarOlHX TOIBKO B

MakcamaZlbHas  TO/OBAS  TEMIONPOHIBO- KCD MoxHO pasmemlaTbh HA  HAPYKHEIX
30He cocraBaser 750-1000, a B IIl 30me—  AcHuAx OaJKOHOB H T.n.) HOH OTAENBLHO OT HEro.
450-650 kBr/(M* o).  Tak, npu  E,= Croumocts CCT 3HAYATEIBHO CHEDKACTCH TPH

= 1250 kBt u/(m*-ron), T =8°C, T, , = 60°C,

AeTHHEA NEPHO

copmenicann KCD ¢ kpeiweit 3nanud. Tenno-

Q" = 500 kBr-uf(mM* Tox) noTeps B cucTeme
CCI'B JOCTHTAFOT 30%

" ruxc mex

npoussoauTensiocTs KCO cmimkaetca Ha 2-5%
NpA  34TEHCHHM HCOPO3PA4HBIMH  3IEMEHTAMH

= 350 kBt u/(m?-ron). B cmcremax CCT nio-

) Tpu Gonewoii nuomags KCD ornensHue

A R TR A T A A T AR AT TR AR T T AT AL ATA  MOTUIH  CORTUHAIATOE Mew v coboll no
o AU BULY AT L RUFGIIV DI YCIVEDIKI FIDUDE UL Ll WE L AFALISR Y uaEL ML NS ER RTINS e L PR ) s A AAEE s
—— AOTHH QM = 200 kBT -u/(m*roa)—Haubosee —RapailiedbHO-HOCIEIORATENLHOH CXeMe, ofpasys
< i’ 4 2

CYLIECTBCHHO HA (, BAMSIOT MeTeonapamerpsl (£,

— T, wE,/E), xaparrepuctrkn KC3 (K, 1,; Pwa,), KED npaxruvecku seerna Huwke KIE ornens——

AKKYMYJnaTopa rtennotbl (V,, K,) n tpybo-

KOHCTPYKIIMH H 3arnbUICHIH.

maccus win node KCD. DpdexTHsHOCTE nMOas

HOro MOJayas H3-3d TEIONOTEPL COCTHHHTER-

nposoaos (K, w 1), nois narpy3kn ropsvero
BogocHabxeuna Q, /O, .

"Bemduna ® 3aBuCHT o N, 1 K, KCD, a
TaKkKe OT MECTONOJMOKEHHS H Ha3HAUeHHA [elHo-

HBIX TPYOONpPOBOOB, HEPAaBHOMEPHOCTH paclipe-
NeneHus TEIIOHOCHTENA, TeMNOBOM HHEPUMM W
T.ML.

CHCTEMBbI. 31‘y 3ABHCHMOCTE  MOXHO JIpeacTd-
BUTE B BUIE (jrmpuyrn.l

16.4. Kaaccudukanus n Beidop

®=1—a,P+a,P?, (16.13)

AKKYMY/ISTOPOB TeMIOTHI

e P=(T,, - T)/K,; (16.14)

THAEYHBC FONOBOH U CYTOTHBIA rpaduky

MOCTYIIJICHHA COTHEYHOH JHEPIHH H H3IMCHEHHHA

T, o u T,— cpegReMec i Hbe TEMNEPaTYPR! TEMIOHOCHTENS

___uasxone B KOO u mapywroro sosayxa, °C: K- cpenne-

HATPY3KH TelTocHaOXeH s 3/[aHAT IPHBEIeHB Ha
puc. 16.15. TlpumeHenue akKyMyISTOPOB Telllo-

MECHIHAR BEJIHIHHL KOMPPUMIHEHTA ACHOCTH aTMOCHEpBL
(em. 1abn. 16.1); a, W a, - koshihHOHenTh 1718 OCHOBHBIX
tunos KC3, npuscnennsle & tadn. 16.4.

Thl HOBBIIAET HagekHoCcTh CC T, ODCCHeYHBACT

NOKPEITHEC HATPY3KM HOYBID W MPH NOBBIICHHOM

OBA4HOCTH, CHHXAET PACX0j TONJIHBA.
CucTeMbl aKEYMyIHpoBanua TenioTet (CAT)

OpuenTanma, yro,l HAKAOHA, PA3MEUICHHE H
coemmnenne Monyneli KC). OnTtumaibias opHen-
tanua KCD—rwoxuas, [Ipn orknoHcHnn 1o 30° K

WWWHBW%%,—WWW

TOA0BOE KOIHYECTBO NOCTYDAIOWEeH CONHeYHON

—9HepruM yMeHbHaeTca Ha 5-—1H0% i 6=12 a0 HcyT w noarocpoutoe—oT 10-eyT no——

paBoTAOT HA OCHOBE HAKOMJIEHHMs SHBHOH WM

CKPHITOR TENNOTE M XaPaKTePHU3YIOTCH 3HEpro-
CMKOCTBIO, MOIIIHOCTBIY NMOTOKOB MOBOANUMON H

UAKTA  aKKyMYJTHDOBaAHs (KPaTKOCPOYHOE - OT




ARKY MY JAMIFUBADFA 11 0% IEILIUIDI (FASTUL LD
EMIIEPATYP B AKKYMY IATOPE TEMJIOTHI ITPHHA
@ 10°C)
£, /
. / TAM Macea, kr Obem, M
£ 5 2
Canexa* 113636 71,74
Ifﬂffﬂﬂmﬂxﬂﬂ 8 12 16 20 0 4 :
MECAL b BPEMA gHA, ¥ Bona 231 866 219
Cnayfiepona conn 3123 2,55
IMapadmn 4794 5,27

Pac. 16.15. Tanwsusie ronosoll (@) m cyrommbi (7) rpagmxa mmenc-
mE KOUIMECTBA DOCT)Talomed commenmod meprmm E M Tennonoi
_mArpY3KE Tenancaabueims 1nawns O

* [Moposkiocts, €108 rankkn paska .4

E, - Henoiib3yemas conpednas sueprus, E;—w3burok connevnoi
:mcprnu( (uo:e’r ﬁl-rn. anymynnpunan), .F A nﬂblu.urr mnaelmnﬁ

: u.ru( mmﬂumpa 'pen.n]

HECKONBKUX MECAICE AKKYMYJMpPOBAHHE), 00BEM-

IMpumenenne cesonnwix CAT W akkymyns-

Ol NNIOTHOCTRHY 3HEPLUM, JHATA30HOM TEeMIIEPA- — TOPOB TEMHO IhL_dJamnro_nepcxma_uaxa _JEOHO-_

Typ, KoxpOUIUMEHTOM TEMIONOTEPh, KANHTANb-
Tparamu—CAT
—— HBIMHH - IKCAAYaTAHHOHHHIMI—3a FPaTaMu:

MHYeCKH HemelaecoobpasHo.,

BK/IFOY4ET TETUIOAKKYMYJIMpYIOIIWIT MaTepHan
{TAM), pesepByap H TCIJIOBYR H3OIAINHIO, B
augkoctHeix  CCT  ans akkyMyTHpOBaHHA

16.5. Ofume nonokeHHs
pacueTa CHCTEM
CONINEYHOro OTONIEHHs

TENIOTH HCIONB3YIOTCH DAaKH € TOpaicH BOIOH,
obnajaaromied Beicokoi TennoeMkocThio, a 8 CCT

H ropsyero BOJOCHADKEeHHs

¢ Bo3ayuiHbIM KC3D -pesepeyaphl ¢ Tanbkod H
JPYTHMH TBEPObIMH MaTEpPHAIAMH.

Tounsi Termtoeoit pacier CCT 3aTpyansercs
¥3-34 BIMAHHS CAyYaiiHbIx KoJIeOaHHil KMuMaTH-

Kosaudecrso daKKYMVIHDOBA HHOH TemI1oThl

bin

HECKHX '\FCJIO'B}iﬁ H CIIOKHOIO XapakTepa B3aHMO-

__npu otcyrcTeuuM (azoseix  mepexomnos TAMa  geficTBus Mexay 2neMeHTaMH cucTeMel. TTosToMy
paBHO: B HHKEHePHOH NpakTHKe O0ObMHO HCMONb3YHOTCH

@ =mec,(T, - Th), (16.15)

MOJYIMIHPHIECKHE METOIbI, KOTOPBIE OCHOBAHBL
Ha 0605]IIBHHH peaynm*amn nonpoﬁnoro Moje-

a.ntymynﬂopu, °C; m-macca TAMa KL ¢,
modapran - TemnoeMrocTs TAMa; &K/ (xr- °C},
ITpu cyro4MHOM aKKyMy/IHPOBAHWM TEIIOTHI

- yOenbHaA

MOXHOCTh MOJY4HTh AONTOCPOYHBIE XapaKTepHC-
Tukn CCT.
Leny Tennosoro pacyera CCT cocrour B

YIEABHEIN ODBEM BOOAHOIO Daka-akKKyMymATopa
ang kuakocTHeIX CCT npHHEMAeTcsS  pPaBHBIM

OnpeacieHdH: YIeiikHOH CYyTOMHONH TENIOBOH mpo-
U3BOAMTEILHOCTH CHCTEMBI ¢ ; Momaan F, nyyec-

0,05-0.15 M3, a raneusoro akkymyasTopa Ans

poamymmHelx CCT-0,15-0,35 m* ma 1 mio-

nornowarouieii nosepxnocru KC3; obbema Ten-

NOBOTO aKKyMynsropa Vi yIenbHOro Maccoporo

waau nosepxaocTH KCD.

(nnaBneHue-3aTBEpAeBanue) obecmednBaeT GOMb-

JHEPrMH H MO3BOMAAET YMEHBUIMTH MX Maccy H
obbem (Tabn. 16.5 1 16.6).
Konu4ecTBO TENAOTHI, AKKYMYNHPYEeMO# Mpu

pacxona TemnoHocuTens B KoHType KC3 my;
K TOPH3OHTY; nnoluann TIOBEPXHOCTEH Harpesa
1 kOB B KOHTYpax KCI3u norpebu=—
Tens; roJoBOH CTENEHH 3aMEIIEHUS TOMIUBA f,
pacxoia AOTOIHKTENLHON 3HEPTUH @ .
Wcexonneie nanuwe ans pacvera CCT Bito-

I‘I}J-i

nnaeneHnu TAMa, pasHO:
Q = mlc(Tyy = Ty) + Biny + Cx(Ty = Tyr)

(16.16)

qawT;
a) MECTOMOMOKEHHE TEIHOCHCTEMBI - LIHPO1d,
JMONroTa H BHICOTA MECTHOCTH HA[l YPOBHEM MOPH;
0) KIEMATUYECKHE JAHHBIE. CPEHEMECHSYHOE |

roe ¢, H ¢, —YICObHAX TENTOCMKOCTR TBEPAOIO H

—smmore TAMa, kUG (ke 2CY, At —CKPRITAA TeiioTa £ COHCHHOR PRANRLMM, FOCTYTIAIOMCH T TopH-

NHEBHOE KONMHYECTBO CyMmapHOi £ u muddysnoi







HWWK@Q%H—K—W—P%WW—K&WW

qeckHe pasmepbl momyna KC3, uncno cnoes

—— i p——

ropsyee BojocHabxeHue (HATpy3Ka TeniocHabxe-

~ OCTERJIEHUH, BHA TCIUIOHOCHTEIA,
) MECAYHYIO TEIUIOBYIO HATPY3KY OTOILICHHSA

HHUA) JUIA AaHROTO {-TO MECHLA PABCH:

Q. =0Q +0Q (16.18)

0, (unu naHHBIE A/ €€ pacueTa);
JI) CpeHEMeCaYHbIC 3HAUYEHHS

xonomuoit T, | u ropaueit T,  BoAbL;
¢) cyTouHoe 0Owee moTpebieHHe Topayell Bo-

TEMIIEPATYp

T =T =TT

I'o10BbI¢ pacxoael TEIJIOThI HA OTOIJICHHC,
ropauce BOjocHabKeANE M HA TEIIOCHAGKEHUE B
LIEJIOM PABHEL

i Y, ,

B coorsercTBuM ¢ 1. 16.] suibupator THD B Q = ¥ Q. 0 =% Q__ u

cxemy CCT, a no n. 16.3—-1un KC3 u ero xa-
—pakrepuctHku.—Cucremyr CCIB ¢ ecrecrrennoi

12 12 12

Qll - s‘_Qlll

e=1 i=1 i=1
(16.19)

HMpKYASUueil CleayeT NPUMEHATH NPH ILIOLA H

Pacyer CYTO4HOH TeIJIONPOH3BOANTENLHOCTH

Teqtei. B renmocHcTemax otomnenna u CCI'B ¢

CCT © crenens 3aMelleHHMsl TOIUIMBA Co/IHedHOH

GonpucH miomanpio KC3 HeoDXOIHMO MCTIONB-
30B4TE NMPHHYAUTEIBHYI IHPKYIAUMIO TEMIOHO-

Heprueit. g cpenHero AMA KAXKIOro Mecana
PACCYHTHIBAKOT KOJHHYCCTBO CO.TIHEHHOﬁ JHEPTHH,

cHTENs.

Temnepatypa ropsucii ponsl 8 CCI'B ronxna
ObiTh B npegenax 45-75°C, kpome ciyyaes, yka-
3auuLx B CHull

AOcTyRAOHeH Ha-HakAOHHY 10 HOBePXHOeTh KEI—
J1i1A 4eT0 ONpenensaoT yron ckioxneHua ComHua &
o opmyne (16.4), wacoBsie yrimwr 3axona Connna
[/ FOPH30HTANRHOH M, H HAKJIOHHOM ), MOBEPX-

Ipu npocktuposanuy CCT BHauane suibHpa-

HOCTell mo (opMynam (16.5) u (16.6). cpeane-
MeECAYHBIC K0aGh(GHIMEHTE NCPECYCTd COJHCYHOM

0T CXeMHOe pelseHse H obopyiaeranne CCT,
3aTeM TNOCHE0BATENLHO BRIIOAHAT TEILIOBOI,

paguanss R, w R mo {opmynam (16.2) u
(16.3) (cMm. puc. 16.8, Tabx. 16.2), cpenncMecay-

~ THApPABIHYECKHH M TCXHHKO-JKOHOMHYECKHI pac-

getel CCT c onTHMH3aNHEH.

HOe THEBHOE KOMHYECTRO CDJTHB“H'OH aHenTHH E

apinirteet i <

nocTynatonle Ha nosepxsocts KC3, no gopmyne

B oTiHuMe 0T TPaJgHIHOHHEIX CHCTEM TENJo-
cHabeHHA, NpPH MPOSKTHPOBAHHH KOTOPBIX Jns

(16.1).

peifopa 0OOPYNOBAHHA NOCTATOYHO onpene.rluu

Heoﬁxonumo BBIYHMCHIATh MCCAYHBIC PACXOIBI Te-
naoTel Pacxoa rennotss, kJlxk, Ha ropayce Boa0-
cHabxeHHe B jlaHHOM MecAIlC paBeH:

Benencrsue HECTaOHALHOCTH TTOCTYILICHHS ——
COTHCYHOM JHEPY MH CHCTEMbI COJTHEHYHOI O OTOMIC-

1epBHuM) HMCTOYHHKOM sHeprun U3 (lcme.m,}laa
TCITOCETh M T.1.), obecncunBarowsnM 100% Ten-
J1o8oit Harpy3ku. B To xe spema CCI'B cesosHoro

Q =0 =419:10° (T, =T )Nn,

meiicTBHA MOTYT OBITe 3a0POEKTUPOBAHLI Oe3
Jy6iepa. eciIH HE NpeabABAMIOTCA XKECTKHE Tpebo-

(16.17)

BagUA no BecrmepeboiiHoMy ropsveMy BOIOCHAO-

rag V“—cy"rotmarﬁ pacxoa ropayedl Boaul Ha | 9enoBeka
1o HopMaM, M*/(1erb - wen.); N —amcao kuteneii; n, —umc-
fo gmeit B jansom mecaue; T om T . - remmepatypsl
ropaueii ¥ xonoguo#t Bogw, °C (3HaveHHs T, un

KEHUIO (MEeTHHE AYINEBRIE, MAHCHOHATEHI, NHOHEP- |
CKHe mareps H T.IL).

Has-eHcTeM coNHEYHOFO O TOTHICHHS TeMA0-——
BOH P4CHET PCKOMEHTYCTCS BRIMOMHATD JUId anpe-

H3IMEHAIOTCH MO MECANaM, d OCTdlibHBIE BE/HYMHOLL NO-
crosHALE); OF ~ cyTOYRLIE PacKo/l TENJIOTE! Ha ropsdee
sofocHabxenne, kJIK.

Mecaunbil pacxoa TEIUIOTBI HA OTOILICHHC

T (0T MAPTA A0TH FOKHBIX PAlloHOB IpH @ = 45
c.ul, U rokHee). B sTrom Mecsue Bca TemioBas
Harpy3ka A0/KHA ODCCNEYMBATHCA 34 CICT COM-
HEYHOH DHEPruu.

Q,, OnpenesisoT MyTEM YMHOXKeHHA CpPeaHeuaco-

BOro_pacxona Temnorer Q) Ha 24n,. Benmunna Q)

OnpeneIaeTCa no OﬁmeﬂpﬁHﬂTOH METOQHKE (CM

— 0. 8),-0AHAKC

Pbl MPHHHMACTCA CPETHCMECAYHAA TCMICPATYDa

HDH MPOEKTHPOBAHHH TCAHOTONIHBHEIX CH-
CTeM TEIIOCHAOKEHHA HEOOXOMHMO HCXOIHTh H3
TOTQ, HTO JKOHOMHYECKH uenccooﬁpaauo TTOKPBI-

JIEHHYIO JIONKO f,, TOAOBOH TENNOBOW HAarpy3KH



B L e e T

___u JononnuTensHoil suepruei, TJ]x/Mecsi

PR WY LIEAYIL LEL L WJLFIUAELG L L VEBL, LU,

Hus pacdera no dopMyne (16.12) cpemme-

—— MecH1HOH-cyToUHOH YAeTbHON - TCIIONPOH3BOAM-— g -~ YAenbHbE 3ATPaThi HA [EIHOCACTEMY, OTHECEH-

rensnocTe KC3 ¢, no rtabn. 163 u 164 Bu-
— OHpac™m XapaKTepHCTHKH KC3 H KO3 HIACHTE
a; u a,; onpeaendeM napamerp P no dopmyne
(16.14), senuunny @ no dopmyne (16.13).
VaenbHbiii 00BeMHBIH pPacXol TelJIOHOCH-

T Cran"grom

Hhe K 1 M* mnowamu nosepxuoctn KC3, py6/m?. Tpu
OTCYTCTBHH JJaHHRIX MOXHO NPHHATH C, = 300 pyD/m*.

s npeBAPHTENBHOTO PACYETA CHCTEM COJl-
HCYHOTO TeIUIOCHADKEHUS PEKOMEH/TYETCHA HCHOIh-
30B4ATh 3ABHCHMOCTH [ oT OespasMepHoro napa-

e V, mm aHakoctanx KCD cne)lye'\ npu-

merpa 6 = E F,/Q,, OpuBe/CHHbIE Ha pHC 16.16.

f(ﬂm‘ﬁﬂ_ (ce30Hnan) TENONPOW3IBOANTENL-  DOBEM BOJIMHOTO ARKYMYNHTOPA TEINIOTHl PaBeH

HOCThL CHCTeMBl ("' H CTeneHb 3aMenicHaa fi™

PH3OHTY U IOKHYH OpHEHTalHio; 0) ylenbHbii

0,05 M¥m? mmomagu KCD. TlpH npumenermu

n1s CCTUB mensiue Q7" o fr,, Ha 25-35%, a gna
CCT -na 30-50% (m3-3a TenaonoTepb B CHCTEME
H HEHCTIONIB3YEMOro MIbLITKA HOIeIHOH TEILIOTH).

onoBas JKOHOMHS TOMANBA, T.Y. T, ObCcHe-

KCD, nMeromux ApPYrHE 3HAYCHHA OTHOLLEHWS
K,/m,, HEOGXONMMO BHECTH COOTBETCTBYIOUIYIO
NONPABKY B pacuer.

Bennunubl £, (NOTOK CONHCYHOR 3HEPrHU Ha

qHBacMas HCMOb30BAHWEM COTHEMHOR JHEPI'HH,

nosepxnocte KCD) u @, (rennosas Harpyska)
CllefyeT ONpeleifiTh AN pPacdeTHOIO HepHOda:

B= Jroalu AL M ek

——1f1e f.;;~ToNoBAR CTENe R 3aMeme N, O —rofopas na——ACHCTBHA — | FOA-HAH ACTHHIA CO30H, 4 A CHCTEM —

rpy3ka TeivtocHabuxenss, [x/ron, 0, = 29,3 k/lx/r.y.T—

_EWWWWCWHWO_}M&,

Tomwmea; 1, — KILJ Temwioremepupyromelf yCTaHOBKH,

ans CCI'B  KpyrioroaMvMHOrO HTH CE30HHOTO

OTOIIEHHS — KAX/(BIH MeECHI] OTONHTENBHOTO Co-

MoxHo NPHHHAMATL CNEAYICIIHE OPHEHTHPO-

—paBusiit-0;45-1-0,6-a% HHAHBHAY TR HAX TEROTCHEPATO-
pPOB HA TBEPAOM W XHIKOM (ra3000pazHOM) TOILIHBE H
0,6—0,7 1 0,7—0.8 @m KOTEIhHKX OPOH3BOLHTENLHOCTEIO
20-100 I'Ix/a m Oonee HA TBEPAOM ¥ KUAKOM (razo-

BOUHBIE 3HA4EHHs KodQOQUIHeHTa mnepecyera R
conneqnoif svepruu KCD ¢ onmHMaTbHBIM yriom

nakiona KC3 x ropusonry: R = 1,4 ans remio-
CHCTEM OTOMJICHHA (IpH Py = @ + 15°); R = 1,05

——obpaspoM)-ToRHBe:
T'oporaa sxonomus, pyd, cocTaBuseT

T =Tl s

THE C,—CTONMOCTE TeTUIOBOH SHEPIAA OT TOMIABHON Ao renHocHeTeM OTOTICHAS W TOPSUIero 8o~

TEIUIOreHePHPYIomeH yecTaroBkH, py6/TIx, MoOXHO upH-

ans cesoHuwix CCI'B (npu By, =¢ — 15°) u
R =1,1 _anas CCT kpyraoroHuHOroAeikcTans
(mpH Pour = @)

JocHabXKEHNHA TONB30BATECS 3ABUCHMOCTHIO f OT 8

~ HATE PABHONH 55-65 py6/T" DK B 3aBHCAMOCTH OT PaifORa.  CIACAYET TONLKO HA MECHUHOH OCHOBE. BEHUHAY |



L LIoIna b OBEPXHOCTH K3, HEODXOAHMYIO

A obecnedeHHA TpeDYyeMOoi BEJIHYHHBI f ., , OIIPe-
nenstoT mo Qopmyie:

Puc. 16.17. Janmcwmocts YA ma0H cYTOTROR DPONIBOINTEILEOCTH
CHOCTEM CO/THETHOTO [OPRYIEro lqm:dmm OT CYTOumMD CyM-
0 DOCT

F,=80,/E,. (16.23)

Jueprun_E, M4 TOPWIONTATEYI0

TMpumep opuenTuposoynoro pacyera CCI'B
KPYIAOrO/IH4YHOr0 AeficTBua B KHmuHeBe ¢ 1O-
tpebacuuem ropsueit Boasl ¥, , = 4.8 MP/neus.

T=0;8—085 ibuipent, yunTRBAIOIMIE Tenno-
notepn TpyGONpPOBONOB.
2. Benuuuuy ¢, , chieayeT OAPeAenATb B 3a-

BHCHMOCTH OT CYTOYHOrO IOCTYNJICHHA CONMHE4-

—Tennosas HaFpy3ka 34-Fo/ - pabHa:
Qn = TIJ65"’lr,nl:"("‘p(Tr.n - 'I;.n} =

HOW 3HEPrid £ Ha TOPHIOHTANBHYEY TOBEPXHOCTE |
no puc. 16.17.

=365-4,810%-4,19(45 — 10) = 257 T Ix/ron.

3. Ecu B CHCTEME HE MPEIYCMOTPEH pe3epB-
HBIT HCTOYHHK TelI0THl, To pacdeT CCI'B menetcs

NpunumaeM f,, = 0,5. Mo 1a6n. 16.1 onpe-
__penseM TOAQBOH NPUXO  COJIHEYHOH JHEprHd

no penuuube E OJIs arnpend, HO pH ITOM B JICTHHE
MecsIlbl 6yaeT BO3HUKATE HENCITONb3YeMBlil U30bI-

E = 4,72 Tx/(M* -Tox). Koadduuuent nepecye-

Ta R=1.1 u E= RE =52 THx/(M3-roj). — TemIOTH npeaycmoTpen, 1o pacder CCI'B penet-

Mo puc. 16.16 waxomum 0 = 0,843, Torpa F, =
= 0,843 257/5,2 = 41,7 M* i 00beM aKKyMyJIATO-
pa Temna V,, = 0,05F, = 2,1 m>.

Bermauuny F,, M?, MOXHO Takke paccuHTaTh
no hopmyne

TOK TeIIOTH. ECHM ke pe3CPBHBIH HCTOYHMK

csf AJIA MIOH®, TOrJia B OCTANBHOW NEPHO/ Tojaa
<p k]l
3epBHLIA HCTOYHHK macT (1 — fo,) Q... TenioTkL.
4, Tlpumep pacuera cesornoll CCIB B Ku-
mmuese:V, , = 4,8 m3/nens, T, ,=45C u T, =

F,=0Q./4.. (16.24)
- Tenmaosas warpyska @, - VicibHas Terjo-

= [5°C. Bwitupaem KOC3 TtHna HIIK-Z, b=
=@ — 15° = 32",

r[pOH3B«DﬂH1’BJ'IbHOCTb q. CHCTEMBI CHIIBHO H3IMCHHA-
—[OTCH B TedeHHe Tooa; Nosromy dopmyra(16:23)

JaeT JnIk OPMEHTHPOBOYHBIE 3HaYeHus F,.

Bemuucaam F, H 3koHomuto tonnmpa. [lo
Tabn. 16.1 onpenenseM E = 15,84 MUk /(M - aeHs)
(ampens) u 23,62 MTk/(m? - mens) (urons). Ilo

16.6. Pacuer ce3oMHLIX CHCTEM

puc.16.17 Haxo UM ¢, 5 = 52,5 T/neHb (anpenb) M

80 si/mens (wronp) Ha 1 M? mnomagn KC3.

ropstero BoJocHa0xkeHns

1. Mnomwans nosepxuoctu KCD mas ce3on-
— woit CCIB, paboTtaioinei ¢ anperid 00 ceHTAOPE

Ho-popmysie (16:23) naxomam Fo=107.6 M2
(ampens) u 70,6 M* (mromb). IlIpu OTCYTCTBUM
D ueneccoobpasno Henos3osaTs KC3 ¢ F =
= 107.6 M2, a npu Hamauun AU F, = 70,6 m.

MOXKHO VIIPOUIEHHO ONpeneuTh no Gopmyse
Fo=Vou/gean )

(1625 Ja=tm =1 fym = 082, /i = 0.61, a cpenusa 3a

Mecsunpic BeTuuuibl f pasub [, = 0,66, J, = 0,83,

ce3oH penuyuna f,, = 0,82.
Ob6sem akkymyaaTopa V. = 0,05V, = 3,5 M%.

~ rAe V, ,-CpeiHHI CYTOUHBI Pacxog TOpEYed  BOAM,

[/leHL; g, ,~CPCOHECCIOHHAR CYTOWHAs yAelhHas OpO-

Pacxon oHeprum ot JWUD 3a celoH COCTaBUT

I BONTETEOCTE CHCTEMEI Tio Topsieit Bone; /(- nems);— Qv = (1 =/} 0 ;= 0,18- 110 = L&,S_Eﬂx._‘



H3DBITOK MOJE3HOH TEIMIOTEI OTCYTCTBYET.

VTounenHslH pacyeT ce30HHbIX cucteM CCI'B
MOXET OLITh BHIIOJIHEH MO HOMOT paMMaM {puc.

16.18 1 16.19).

IMo wucxopubiM nanHbM (@, E n E,/E) mia
anpesis W Mo HOMorpaMMe Ha puc. 16.18 ompeae-
a1 E, npu B = —=15°

Ilo ucxoanwim manubiM (@, E, E,, T, u Q,) no

HOMOT WMMC—Hﬂ—pHC—fﬁ—}g—GﬂpeﬂW

IIpumep pacyera cezounoii CCI'B. ITo mOMO-

\ — rpamMMe Ha pHC. 1618 mpH ¢ =47 mms wo-
g ————1 ~‘\‘Q:_L‘m / 7, us [E = 23,62 MIx/(M? - nens)] nonysam E, =
el i OMAnc ot ™. Gene) 7T =22 MIx/(M~ 0esb), a N0 HOMOrpaMme Ha



BLAAS LB T VIL L AT NI DNEA. LR PG LRI L R VI 1 WL IThiM MOIUAMKDNM.

——pacyeta npunstT KC3 runa HOK-2 ¢ K fm = Heapobrpii-—renionoii-pacuer CCT MomeT —
= 6,3 Br/(m*-K). GLIThL BRINONHEH N0 MeToAaM f- u ® — fkpusoii *.
—Hpunpamencann KCI-c apyrus sHatennes — ugpasnadecknii pacyer CCT BLIONHACTCR B

K,/n, pacueruy1o penuyuny F, ncoGXomMMo pa3-  cooTmercTRuM ¢ pexoMenpmamusmu ri. 10, Tex-
AEAHTH Hd TONPABOYHAH KOMOHIMCHT €,, KO- HHKO-DKOHOMHYECKHE pACIETbl M CpaBHCHHA Ba-
TOPBIA MOXHO OTIPEAeNHTh N0 pUC. 16.20,a. Bana-  puantos CCT seayTcs 1O NpHBEOEHHEIM 3a-
HHE YASJILHOTO 0bbeMa akkyMynaropa telta (An8  Tpartam.
Ba30Boro BapwanTa OpuHAT K5 = 0,05 M%/m?) na
BENMYHHY F, MOXHO y4ecTh C HOMOIUBI TIONpa-
___soyHoro koxpdunuenta e, (puc. 16.
A 16.20, 8 * V. Bekman, C. Kneiin, . J§ . Pacuer cu-

Ipu 3HAYHTENLHOM OTK/IOHCHMH Yrila HAKIO- o0 oonbaun oro S AN Bacpromamar
—_ga KCO or ontamMansHOro sHaueHus P, M asu- 1982




a3 W TATTRIS TSI (N TR,

_ [eoTepMaNbHLIE BOALI ABISIOTCH HOBLIM ITED- . *

CTIEKTHBHBIM MCTOYHHKOM  TEIIOROH JHEPIrHH.

——ODCHOBHbBIC PECYPCHI-FEOTEPMANbHBIX-BOJ- HA TEP- HO-YI.

putopun CCCP cocpenorouensl B paiionax INpen-

CEPOBO/IOPO/IHO-YIIIEKUCIIBIE *, YITIEKHCIBIE *, 430T-

A3I0THHIE,

—R4BKA3ES, JaRARKAIER, Janaanoi-Cronp Hait— ) o re3oNacHITERIUCTH, MIT/T, ClIa0ad Taio0-

Hero Boctoka, Kamuarkn u Cpeanedi Asnn.
B 3aRHCHMOCTH OT TENTOBOIO TOTCHUHATA,
XHMHYECKOTO H r430BOI0 COCTABA F€0TEPMANTbHEIE

HACHIIIEHAOCTh (McHee 100); cpeamss ra’oHacw-
mennocTs (100-1000) 1 BEICOKAS ra30HACHIIIEH-
HOCTE (Gosce 1000).

BOABl YCTIOBHO KmaccHuuupyrotes ™
a) mo temueparype, "C: crmaGoTepMalbHble

B cooTBeTcTBAN ¢ «OCHOBAMM BOTHOIO 3a-
konoaarenscTea Cooia CCP v coro3nwix pecnyf-

{ < 40); Tepmatbabie (40—60); BLICOKOTEPMAThHbIE
-1 neperpersie (Goaee 100):
0) Mo CTeneHW MHHEpAM3ANAM (Cyxoil ocTa-

— TR, BA) yapTpanpechbie (10 0,1} NpeCHBIC  kypopTRBIX HeheRt. B HCKAIOUHTEILHBIY CTYIATK

(0,1-1); cnabocooHorathe (1 3), cHILHOCOMO-

——nosaTsic (3—10); conensie- (H—35) w-paccoasnbie *——oxpane BOX MOTYT PaspellinTE IPHMCHCHAC TT0- |

(bosee 35);
B) 0O ODINEH KecTKOCTH, MI-3KB/JI: O4EHh
msrkue (0—1,2); markne (1,2 2,8); cpennue (2,8-5,7);

Y4eBHBIX, 1U1s UEITCH TEnOCHAGKCHNA IO COTJIACo-

JHK® reOTePMAIbHBIC BOOE, OTHECEHHBIE B YCTa-
MCNOAB3VIOTCH TIPEMIE BCErO if JicYeOHBIX H

Opriave 00 pPeryiHpoBAHAE  HCTIOTB3OBAHHA H

TEPMATILHEIX BOJ, OTHECEHHLIX K KATEropwH ¢

BAHHIO € COOTBETCTBYHOIIHMH OPraHadMM 3/PdaBO-

wectkue * (5,7-11,7) n ouenp xecTeue ¥ (Boiee
1L.7);

ry mo  Kueaorwoetrw, pH:  cuTbLHOKHCABRIE *

OXpAHEHHUA H YIPABIEHHSA KYPOPTaMH.
ITo yC/IOBHAM 3dJIEraHHs re0TepPMAILHBIE BO-

Jet IaThOPMEHHEBIX 061acTel OTHOCATCS K TLTac-

TORBIM BOOAM, CKNATYATHYX ﬂfi 14CTell — B OCHOB-

* TcoTepMAaTBHEIC BOJEL, OTMCHCHHEIC 3BE3TOYKOM,
B CHCTCMAX “n:unocuaﬁnccsun‘ Kax [OpaBHo, HE HCNONbL-

HOM K TPCIIHHHO-KHJIbHBIM,

JYROITCH.




N0BO# IOTEHITHAM, HE HCMOIL30BAHHBII noTpedu-

Texd

TeneM, TepscTca OessosspaTro. TexmHueckue pe-
_ |HeHHA CHCTEM TeILUTocHAOKEHUS C HMCMNOAb30Ba-

Puc. 17.1. Onpenenenne CTenedH OYHOCHTENLHOIO YBE/INYEHHN pac-
HETHOrO NeGHTE CKTaMmI

HHEM TCOTEPMANBHBIX BOI A8 KOHKDCTHBIX rija-

HHIlY pacyeTHOH TermoBod nHarpyskd. Koasddm-

—POrcOOTHICCKHX T4 PAMETPOB—HOMKHBI —TIPEY
CMATPHBATH MAaKCUManbHYK raybuny cpabaTeisa-
HHA TENA0BOTO MOTCHIHATA TCOTCPMANBHON BObI
u HaHGOIBIIYI0 PABHOMCPHOCThL HMCIONbL30BAHUS

uHeHT addexTHBHOCTE mpeacTaBaser coboit ot-
HOUIEHHC PEANbHO MCTIONB3IYEMOIO B TCUCHHE roaa
TCNNOBOIO MOTEHIHAJIA CKBAXHUHbI K CyMMapHOMY

KO, nus:cmy_tcunm]ﬂ,_mmpnﬁ_marm_ﬁu_ﬁhm_

pacueTooro .u.cﬁma CKBAXKHHEI B TEUEHHE r'0aa;
6) cpaBRATCTLHO MM3Kas TEMTCPATYpa, KO-

Topas TMPCABABISIET OTpe/IeIennbe Tpebosanus K

BLINOJHEHWIO Ie0TEPMAILHEIX CHCTEM, Mpefon i
%LLMMMWUA {5°Cr:

eS8 MEEEMAIBHO BOIMOKHYIO N0 TCXHUY

1 {c

——A0—HEeKOTOPO#—yClIoBHOH —TEMACPATYPbL —B—Ka

NONy4ecHO Npd cpabaTbIBAaHME TOJOBOrO AeduTA

YECTBE KOTDPOH NPpHHUMAETCA TEMIEPpATYpa BOAO-

Nyeor =125 (1 — d), (17.1)

X

YYETOM BO3MOXHOCTH Pa3MEILCHHA OTONHTENb-

riae i=1{ —t,/(t, , — 5)-CTeneHb OTHOCHTENBHOIO Cpa-

——Hbx 1pubOpoOB B OTANMHBACMbIX NOMEIHSHHAX
3/TAHHI);

BGarsiBaHuA TEMIEPATYPHOrO nepenaja, z-— crenedb OT-
HOCHTETBHOI'O HCNOJLIOBAHMA MaKCHMYMa HaIpys3kd,

B) BO MHOTHX Ciny4asx arpecCHBHOCTE, MOBEI-
[MICHHAS MUWHEPANW3AUHS W KeCcTKOCTb, B 3aBH-
CHMOCTH OT MHHCPANM3ALAM H XHMHYCCKOIO CO-
CTaBa BO3MOXKHBI Tpd cnocofa MCNoOnb30BaHUS

onpefensemas no Tabn. 17.1; {—cTeneHs OTHOCHTCNE-
HOTO YBe/IHYCHHHA pacueTHOro aefdra CKBAMMHLL, NpH-
HuMaeTcA To rpaduky pac. 17.1; d,- 013 B ronosom
TenaoBoM OamaHce CHCTEMBI TeOTEPMANBHOIO TErIo-

reoTCPMankbHbeiX BOO B CHCTCMAX TennocHabxe-

_ \WS: C OpefBAaPHTCALHOM IOATOTOBKOH BOMRI, C

cHabXeHUA TAKNX JIEMEHTOB, KOTOPHIE, UCTIONLIYA TO-
IWIMBO (HATIPHMED, ITHKOBBIA JIOrPEB), BHPABHHBAIOT IO~

MPEMCHCHHCM  NIPOMEKYTOYHBIX TENROOOMEHHN-

—m—ummemsemoﬁ—mmeﬁmmuus—mﬁ—”mﬁu pc. 17.2) 7 # 7,— DACICTHDIE TEMUEDa |

HOH BO/Ibl B CHCTEMY TenaocHaGKeHNS;

— 1) HeobxommocTis cBpoca win-o6paTHOR 38~ [pedETeno (¢ yUeTOM [HKOBOTO [0Tpesa) H OOPATHOTO

kauxu oTpaboTaBilieil TeoTepManbHOH BOJBI;

— 1) (HKCHPOBANHOE PACIONOKEANE MECTO-
POXICHHA OTHOCHTENLHO NOTpeGHTENEeH Temia B
OTIHYME, HANPHMED, OT KOTENLHOM, KoTopas Mo-
swer OHITB pazMellieHa B LCHTpE TennoBol Ha-

TpelleHne re0TepMabHOR BOIbl BO BPEMEHH U COKpailia-
HOT €€ ye/bHbIH PAcXOj HA €IHHUHY PACYCTHOH TeII0-

TYPEl TEOIOHOCHTENH, MOCTYNAKMIETO K AaHHOMY TIO-

[oﬁpocmoro WMJIH 34K4YMBAEMOTO B n.nac:r) °Cs 1, ,—TeM-

B Tabn ]'.-' | npuBATE ClAenyIOLIHe oﬁmuaqeuua.
T, = MPONOIKHTEILHOCTE OTOMHTENEHOID CE30HE,

4; JUIS CHCTEM BEHTHIANHH T, ONPENEIACTCHA C YIETOM

rpy3ki WK B HCIIOCPEACTBCHHO M ONM30CTH OT Hee,
Ipu paspaboTke CXeM eoTEPMANBLHOTO Te-
nnocHabkenHs cremyeT cTpeMHTbCA K obecmede-

—— HHo—-MakcuManbHOro koahdummenta addextus

TIOTH A CHCTEM OTOIUICHHA H BEHTHITHIHI, ONpCOeIde:

PACHETHOH MPOAIKATENLHOCTH PaGOTE B CYTRE; Pep ar H

Pop news ~CPEOUME 33 CE30H KOIPHUIIMEHTH OTIYCKA Te-

Mble IO dopmyne

HOCTH T jeor NPH OJHOBPEMEHHOM MHHHMANbLHOM

—— yIETEHOM PACXOAC TCOTCPMaiLHRON BOALI HA ¢AM-—Fae 1, —TeMACPaTYPa BO3ayxi B OBy RHBaCMbIX TIOME——

Pep = 1, — 1y cpf’(rn — b)), (17.2)







- I —1,— 2 . - . S P -
eKTa, T/4
@, = 0,557 — 18- 10 *1,,,; (17.6) — ' , ’
10° Qo-r Qum Qr‘

e L PR p (0 oL Sk Y W 023 )
[ _Temnepatypa oDpaTHOH BOMBI, COOTBETCTBYHO- T ¢ 2 Ar:,,+ Af'nm-"- At (1710,

mas @, .

ECAH NpcoycMATPABACTCA YCTAHOBKA MPOMG- ¢~ YACHBHAEN — TEIUIOEMKOCTE — BOMBL, — KADK/(Kr €y
KYTOYHMIX TEMIOOGMEHHHKOB, TO IpH onpeene-  LKkan/(er-"C)L AL, Af,,,, 1 Af, ,—pacveTHHI Mepenal
AW { B SHCAMTENC BMECTO BEIWMHHBI £, crefyer CMICPATYP; cpabaTuisacMulii & CRCTEMAS GO,
NOACTAB/IATh PA3HOCTH (f, — Aty), rae At,,—Ko- i e
weuRAs PAIHOCTh TEMIEPATYP B NPOMEKYTOYHOM a+P+y=10 17.11)
___tennooOMEHHHKE, NPHHEMAaeMaa pagHoil 5—10°C Q=0+ Qresen + Q1. (17.12)
B TCNIOTCXHHYCCKHX PACYCTAX, CBS3AHHBIX ©
 HCHOMb3IOBAHHCM FEOTepManbHbix-Boa, 3Havehns—— 17.3. TeXHUK0-DKOHOMHYECKAN OleHKA
MaCCOBOMH TEILIOEMKOCTH H 00BEMHOH MACChl npH- BApPHAHTOB CHCTeM, HCNOJIL3YHIIHX
~— HAMATOTCH TAKHMH XK€, KaK W NpH o0bMHOH npee- TEWIOTY TeoTepMaabHbIX BoiT

Holl Boze.

MMoBwillieHKHE 1), H COKpAlleHHe YAEIbHOIO LlenecoobpashocTs NPHMCHCHHES [COTCPMallb-
pacxofa reoTepMalmHON BOABI MOTYT ofecme-  HbiX CHCTEM TEILIOCHAOXEHHs onpefejseTcs B
YHTh: PE3yIBTATE TEXHHKO-JKOHOMHYECKOTO COTOCTAB-

1) co3gaHMe CNeuMATBHBIX HM3KOTEMICpA-  JeHWs ¢ TemnocHabxenwem Ha 043¢ TpaguuuoH-
TYPHBIX CHCTEM FEOTEPMAJILHOIO OTOIUIEHHS C  HBIX HCTOYHHKOB TENNOTHI.
__ poHuXeHHOH TeMmepaTypolt obpaTuodl Boaw W OkoHomus Tonnusa Ab.,.. T y.T./rox, goctH- |
MOBHILIEHHBIM PACYETHLIM NEPENajoM TEMNEPATYD; raemas B Ppe3ylIbTATE HCHOJIB3OBAHMS TCOTCP-
- 2) OpuMEeHEHHC TIHKOBOTO JOTpPeBa H TeRdo-  MallpHbix BOA, onpegensercs Ro opmylie
BHIX HACOCOB;

Al CI. T = ) p\Tlrto’l' PR 1
m OTOI= B on = L22G (1, — S——, (1713
= i
JIEHHS B YCTAHOBKAX TOPAYEro BOJOCHADKCHHA, *lbas
BCHTWIAUHH, NPAMOTOYHOTO BOZAYUIHOTO OTOM-  rpe . ko3()hMUMEHT NONE3HOTO AeHCTBHN «BA3MCHO-
JICHHA; ro» TeHepaTopa TeMNoThl, KOTOPHH 3aMelagiIcs Ireo-

4) NOAKIIOMEHHE CEI0HHBLIX MNOTPEOHTeNeH  TepmanbHOH YCTaHOBKOH; G, MAKCHMANILUBIA Te6HT
reoTepMabHBIX BOOD H T. 4. [TepeuncneHHbBIE CNO- CKB2KHHBL B TEYCHHE BCETO NEPHONA IKCIUTYATALMH, Mod-

cobm MOTYT RomﬁunupeaaThcn. CYHTEHHBIA C YY9eTOM HepaBHOMepHocTH oTOOpa, T/CYT.

Jns o61exTa C HArpy3KAMH OTOILICHHAS, BEH- Ilpa COMOCTABJICHHH TCOTCPMANLHOIO Bapu-

THNAUAHA H FOpAYero BogocHaGkenns n5,, MOKHO  @HT4 C TPAJMIMOHHBIM B K4MCCTBC Gasuchoro
——oRpeaenuThr-Ho-hopmyae ClenyeT NPHHAMATEL BAPMAHT, obecnevuBalouui |

““r\;m = [uim-zn'l (1 . d‘?) + 5f-m3um {l - d:e “} + ::;E;Ld;::;_yscj:;imfzgr:;;ﬂ::;ﬁ:ﬁzz:;i._
+ YiraZrall — dr ] Less (17.7)  Cpapuusaemme BapuanThi 10MKHBI GBITH CONO-

rae u, f u v-Ioan pacderTHoro AebHTa reoTepmabHOR udanmwemmmmﬁ_mpyaxe_lf—
BO/IbY, PACXOJyEMBIE HA OTOTICHME, BEHTH.IALMWIO ¥ rops-  KO/THYECTBY TEMI0BOH OHEPrHM, nepeaaBaeMoit
uee popocuabxenme; [, = f(T,, ) CTeNeH:E OTHOCH- OﬁcJIY)KHBacMLIM o0LCKTaM B TeyeHnc roja. Ecion
TeLHOIO YBETHYEHHA PACYETHOTO JebHTa CKBAXKHEL 418 FCOTCPMAIRHLIM BAPHAHTOM OXBATHIBAETCA TOJIb-
o0beKTa B LEMOM, ompenensemMas mo puc. 17.1 B 3a- KO 44ACTH PACYCTHOH TCIIOBOH HATPY3kH oOLCeKTA,
BHCHMOCTH OT CPeXHEB3BeIeHHOH BeIHIHHEl Ko3(dpruM- TO pacyeT NPHBEACHHBIX 34TPAT MO HEMY, ThIC,

eHTd MCIONBIOBAKKA CKBAKHHEL T, o' py6., mna conocrasienns ¢ GaINcHEIM BAPHAHTOM
Hw:‘u‘iw"‘—ﬂiﬁlﬁ T ¥ ; - @ =
Q’m_ 103 Q;em" 103 er". 103 uiero» BapHaHTA MO QJopmy.He
CTBLGE T M@ ALLGE Moy = DWIB2 + (1= W) IBA] Gis, (17.14)
(17.9)

e 11, —TIPHBE/CHABIE FaTPATE 10 TCOTEPMATLHOMY |
Q... Orews H @, ,— PacueTHbIE HATPY3KH OTOILUICHHA, BEH-  BADHAHTY, Thic. pyb; [T}]-ynNenbHble NpHBEJCHHEIC 3a-

— THIRIHA H TOpAYero pogocEabwenns, MBrT (Fram/s),— TpaTel, TpHEXONNINMECK HA EOMHHLY OXBAYeHHOH TEOTEp- |
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= (J},/Q.;—aona pacueTHOH Harpysku ofwekTa, no-

— KpbiBaemad LeOTEPMANIBHOH CHCTeMOI; Q) —pacueTnas

HATPY3KA, HOKPbIBAEMAR :emepmaﬂbuoﬁ cucreMoﬁ Teu-

LA L L AU AL SIS LA SLRTE B e § LT 6 L L e

B TaKOH NOCTIEMOBATCILHOCTH!
1) Ha OCHOBAHHW XUMUYECKOTO COCT4Bd W
MHHECPAIH3ANHA THOPOTEPM ONPEACAAIOT, MOKET

HBIE 3ATPATH (3AMEILAKUIEIO» BAPHAHTE, xoropblii pac-
CUHTBIBAESTCA Ma PAHOCTE TEIIOBLIX HAIPY30K Qs
Thic. py6/MBT [Tric. py6/(Txan/u)].

EcnM B TreoTcpMANBHBIX CHCTEMAX  TEIIO-

L/

JIH NaHHaa reorepMalbHad BOOA NOJABATLCA He-
NMMOCPEICTEBCHHO B CHCTEMBI TemloCcHAOKeHWs (on-
HOKOHTYPHBIE CHCTEMEBI) WIH JOKHA CIYVEHTH
ANS 3TUX  CHCTEM TNEPBUYHBIM  TETLIOHOCHTEICM

CHADXKeHHS reoTepMalbHAS BOA MCTIONb3VETCH
© LR CHYASL TOPHYETo  BOAOCHADKeHH s W APYFHX
X03AHCTBEHHBIX 1enelf, IxCTIIYATAUOHHBIE paACXo-

CYMMY NONOJHHTENbHLIX 3aTPaT, KOTOpEE Onpe-

(IBYXKOHTYpPHBIE CHCTEMBI);
2). BLISBISIOT KOHKPETHLIX oTpeOuTeneii reo- |
TEPMAaibHOH BOIBL B PACHETHOM PEXKUME C KI1acCu-

HHAM K NOTEHUHATY TETLMOHOCHUTETS!

NENA0Tcd YMHOMXKEHHEM KOJIMYECTBA Te0TepMAallb-
Holl BOMLI. M, 3amelnaroluell oTpebieHue BOO-

3} HAMEYAHT OPHEHTHPOROYHYHKY NOCIENOBA-
TENBHOCTE NMOJANH I"COTepMﬂ_ﬂbHDﬁ BOABL PA3IHY-

T]pOBO,ILI-lOﬁ WIM TeXHHYECKOH BOBI HA COOTBETCT-
BYROILHE HYXJIbl, HA CTOMMOCTE 1 M3 JaMelaeMon

HEIM TIOTpEOHMTENEM ¢ YueTOM HMX B3auMopacno-
JOWRCHHA 1 lmOﬁXOﬂHMDCT]’l cpaﬁarmsaﬂuu TETLIO-

BOJIbL.
C yueTOM APHHATOLO PACHETHOrO CPoKd (DYHK-
IMUOHUPOBAHWA TEOTEepMAalbHBIX CKBaXHH 25 1er
(AMOPTH3ALMOHHBIC OTYHCIEHHA HA PCHOBAIIHIO)

O TeM JTEMEATAM CTHCT EFI'TEBTEPWJIBHWU"TBU-*'KW'HP&BMWQ “BHEIGBACHUA ONTUMANEHOR

JNocHabKeHn A, KOTOpRIE 34 TIpeleiaMi pacueTHO-

BOTIQ NOTEHIHATA rccwcpmanbuoﬁ BO AL
4} onpenessoT pAcueTHRIE NAapAMETPLL CXe-
MEI ¥ BO3MOJMKHEIX CE30HHEIX nmoTpebureneil;

HeT.

cXeMmbl % KOHKpeTHoro HabGopa moTpebuteneit

IO Cpm:a HE MOTYT HCTIONB30BATHCH {Tel'l.T[OBble
CETH, aKKyMymMpyloumMe emiKocTH M T.4.). [lo

HEODXOIAMO pPACCMOTPETE HECKOJIBKO BapHAHTOB. |
B 3aBUCHMOCTH OT XHMHYECKOTO COCTABA H MHHE-

TaKkumM COOpy)KET{[»ISIM HOpMa aMOPTH3AIMOHHBIX

pANU3AIHN THAPOTEPM MOTYT TPUMEHATHCH:
a) O/HOKOWTYPHBIE CHCTEMB TeliocHalmennn

COCTABIAET MEHEE 4%. JIOJIKHA ﬁbl'l‘b yscnu-lclla
i falr: L)

C 3ABHCHMBIM MOOKTHOHEHHCM CHCTEM OTOTLIEHHS

H H?ﬁﬂf‘r\(’ﬂ(‘faﬂnnb]m Bﬂuﬂpa3ﬁﬂp0!‘ B CHCTeMaX

HeobxoauMoeTs paclUMpeHHs HWIM HOBOrO
cTponrenseTia cOpocHEIX ceTel 1 OYHCTHHIX co-
opyxeHuit (nau ycnpuumn i pa.zGaa.neHMa

YYHUTHEBATBCH B TEXHHKO-3KOHOMMWYSCKHX pacyeTax

Iopa4ero BojocHAGKEHU;
0) ABYXKOHTYpHBIE CHCTeMbl TenaocHaAbAeHns
C HE34dBHCHMBIM TOIKJHYCHACM CHCTEM OTOIUIE-

npn obocnoBaHuH PPEKTHBHOCTH NPUMEHEHHUS
CHCTEM TE€0TepMANBHOTO TemlocHafkeHus.

NOAKTHOYEHHEM CHCTEM OTONAEHHA M 3AKPHITEIM

——17.4. 1 punmpmnaabHble CXeMbl-CHCTeM

Boaopa3fopoMm B cHcTeMax Topsuero BojocHal-
HeHHH.

reoTepMaibHOI0 TEIUIOCH alxeHnn

OnHoko HTYPHEIC CHCTEMBI ICOTCPMANBHOTO

OcHoBHaf llenb B Npouecce pa3paboTkH cxem
CHCTEM reOTEpMATRHOTO TenIocHabkenns - obec-
Tie4eHHe MaKCHMaJIbHOIO cpadaThIBANg TCIIOBO-

TENNOCHADKCHAA MOTYT NPOCKTHPOBATECA M0 Of1-
HOM U3 CReyrmmx NPHAQHNHATEHBIX CXEM.

[ B paﬁnuax C OrpanuvueHHBIMH pecypcaMi
TCOTCPMANIBHBIX BOM PEKOMEHIVETCH TIepBOOYE-

TO [OTEHILHANA TCOTEPMANTBHON BOBL M BO3MOK-
o Donee NoJH0ro Henoib3osaHua TOI0BOro ne-
OHTA CKBAXMH. Y Ka3aHHOC NOJIOKEHHE MOKET He

NOTERIHATI CKBAKHH npenblmae'r HarpysKy cymect-

——BYHINUX W NePCneRTHBHEX HOTpeduTeaelt —  HCTOMRHKOB TemIoThl {pHe 1

pEe/IHOE PACCMOTPEHHE TEXHUYECKOH BOIMOKHOCTH
H_9KOHOMHYECKOH 1IeNeco0fpa3HOCTH HENOb30-
BaHUs llpDcTcHuIEH CXEeMbI € nn,qa-ieﬁ lB(‘ITepMaJ'IIv

neTBopeHHH OTonnTeanoifl Harpy'sm OT Ipyrux

I 1.-1-;‘



T S R a  reme. 1L D PAHOHAX C OTPAHMMEHHBIMHK PECYPCaMK
O TIPH 3HAYATENBHBIX HATPY3- |
Kax MmotpeduTeneit peKOMEHAyeTCA cXeMa reoTep-
CxeMa He MOXET GBITh TIpUMEHEHa NpH 1, , <  MAJIBHOTO TETUIOCHADKEHUS ¢ NOCICNO0BATEILHOR
< £ (rge M — MHHAMAILHO JONYCTHMAs TeM- TNOfjaued FeoTepMasbHOM BOJLI HA OTOTLICHHE M
AepaTypa BOJLI B CHCTEME TOpaYero BogocHafpke-  ropadce BoaocHaGkemne (puc. 17.5,6). Pacemot-
nus, °C), MpH OTKPHITOM Bonopasfope (reoTep-  PEHHAS CXCMa  HENPHUMCHHMA TpH f , <, H
MaabHas BoJa 00ANACT NUTBEBLIMK KauccTBaMmu) [, < 45- 50°C.
WPy < by {5 = 10)°C 8 caydae me B_paii ) ! :
RaHUA IPOMENKYTOYHBIX TENI00OMEHHHKOR. MPEBLIIAET TEIUIOBOH MOTEHIOHAT PECYPCOB reo-
— I BpaitoHax co 3HAMHTCALHEIMH PECYPCAME —— TEPMAITEHOM BO/BL, ~PEKOMEHAYIOTCH CXEMBL TE0=
reoTepMaNLHbIX BOX HPU OrPAHMNCHHLIX Harpys- TePMaJIbHOTO TemIoCHabkeHHs:
" KaX HOTPEOMTENEH, PACIION0KSHHABIX B HEMOCPEACT- 1) ¢ mapamensHoi MogaYelt ROl Ma OTom-




L= ——— o7 CKBAMMH

I -crkpaxuua, 2- MHKOBAR KOTENILHAN; J - CHCTEMA TOPAYEro Bolo-

Puc. 17,7, Tennonas cxema mAKoBOH KoTe a0l

I

cHaf F—pery P ROCTORHCTEA PATY DB, T peryns-
10P NOCTOAHCTEE PACXOAR; 6-3nepaTop; 7- CHCTEMAa OTOIUICHHS,
& - Gak-akkyMynsTop; 9 Hacoc

i TR
anpHol Bodwl, 4-Gak
HACOC

1 posoft-xoren, 2 HCTKE, T —apc
ofMEHHRK JUIR MHKOBOrO [OTPEBA reo
ans chopa KOHIESHCATH;

HabIr0ar0TCd HAROOMBIIAS MOLIHOCTb MHKOBBIX

PerynupoBaHuc cHCTEMbI  TeILIocHaOXcHHS
[POUIBOJMTCA IOCTENEHHBIM YMEHBILICHHCM 104
NHKOBOTO JOTPEBAa d, ¢ MOCHCAYIOIUMM NEPEXo-

KOTEJIbHBIX ¥ HaHOOJIBIUHA PACXO[ TOIUIMBA,
PeryiMpoBaHHE CHCTEMBI TEIIOCHABKEHAN

OPOU3BOAUTCH MYTEM MNOCTENCHHOIO COKPALICHUA

JI0TH IHKOBOro aorpesa, paborawwero 64nbmy0

OOM HA OpOTycKa. FEciM nuKOBLIA 10rpeB HE-

__3HAYHTENECH W [EPEX0f Ha PaHHHE NMPONYCKA HC-  mepexoJoM Ha nponycka. OddextuBHOocTh Gec-

MCITATENEH, KAYeCTBCHHOE DCTYIHPOBAHHC MOMET

——OCYIHECTBAATLCA IYTEM HEHTPATBHOFO Ul 260-  ropaverc BogocuabkeHns B CyMMapHOR TerAoBOR

HEHTCKOr0 nommMelunBanus obpatHodt Bogpl. dna

~ JIAHHOW CXEMBl XaPakTepHO COKPAlICHHE YACTE= M€ BRIONHAKTCH ABYXTPYOHBIMA.

HOro pacxojia rcorepmaﬂbnoﬁ BOJbl HA €AWHHLY

YacTh OTONHTEILHOrQ CE30Ha, € HOCICOYHILIHM

CJIMBHOH CHCTCMBI TCM BhiIllE, YcM Gomblluc nons

Harpyske. PacnpenensrenbHele CeTH B JaHHOH cxe-

Ha cxeme (cM. puc. 17.8) no onroTpybrO#

TEILNIOBOH HATpY3KH.

V. Tpd HeobxommocTi obecnicieHHs MUHH-
MAJIbHOrO pPacxofia reoTepMaibHOR BO/IbI HA €A~
HHIY PACYETHOH OTOMMTENbHOH HArpy3kd, pas-

MAarucTpajl OT CKBAaXHHBI K IHKOBOH KOTENLHOH
NOJACTCA rCOTCPMAJIbHAA BOJA B KOJIHYCCTBE, pan-
HOM CPCIHCYACOBOMY PAacxoly Ha ropsvcc BOJO-

cHabxenne G, ,, a B nojawouieM Tpybonpososg

HOTO CpeaHeYacoBOMY pacXoay TOpsEcro BOIO-

CHAGXKEHHS, MOXKET GbiTh pUMeHeHa OeccUBHAR

CHCTEMA ICOTCPMAJILHOTO TermnocHabxeHuA, opu

Kot Bﬂﬁ“ Q — Q (_p“e 17 8) B ?KBQSHHQ“I‘I CoxXe
.0 .8 v s X

OBYXTPYOHEIX pachmpenc/HMTE/IbHBEIX CETCH cpefHe-
4acoBoii_pacxon GY,, T/4, COCTABHT

Giy = Gi.p + Guos) (17.15)

Me MpH HadMeHBIUEM YACIBHOM DPAacxojie BOIbI

— (MO CPABHCHHIO €O BCEMH JIPYT MU —CXCMaMit) —paTHOM TpySoNpoBone PacHpeaeInTeIFHEIX CeTel, T/ T

rae G, ;—n0bapounbi pacxom, paBHHE pacxony B 0f-




I — 1

A E Smapey ARtan ArasRAMALCALIR B WA M pOTAMVALARALI RS G

B muxosoH xoTembHoOlW cymmapnbiii pacxon

e AOTPEBACTCA 0, M NOJACTCH B CHCT e S CHCTEN L T

Mbl OTOILICHHA 4E€PC3 DPEryJATOD MNOCTOHHCTBA

Ao KOMHYECTRO TCIAOTE HC CTAHCT DaBHBEIM |
HeoOXoaHMONH TETUIONPOHIBOJHTEIEHOCTH OTONMH-

Gty —1t Y1073

T PECKOIE HOICBATOD & TAKKC B CHCTCMBI TOPHYCTO
BOJIOCHAOKEHHS, TIPH 2TOM TEMIEPaTypa no/iep-
KUBUSTCH PEryBITOPOM TIOCTOSHCTBA TEMIEpaTyp.
Ha oOpatHOl /IMHMH pACTIpEACTHTE/ILHEIX CETeH

roble o= Lroul
@, = =y .
2 Qe

VI. B paiionax ¢ OrpaHHYCHHBIMH PECYpCavH

(17.23)

yCTaHaBIHBAIOT DaK-aKKyMYJIATOp W Hacoc.
Mpn peammsammu GecciMBHOH CHCTEMLI BO3-

MOXHL TPH BADHAHTA COOTHOLUCHHA MEKIY TCM-
MepaTypaMH TeOTCPMA/IbHOH BOIbI H BOIObI, NO-

FE0TEPMAILHBIX BOA, BbICOKOH CTOMMOCTBIO HX——
J00BIMH H TPAHCIOPTA PEKOMEHAYETCS CHCTEMA
TCOTEPMUAIBHOT O TeITOCHAOKCHHA ¢ MPHMEHEHH=
M TepMOTPaHCHOPMATOPOB (KOMNPECCHOHHBIX

1aBacMOH Ha ropsdee BoaocHabkeHue:

TEMJIOBEIX HACOCOB). B JCTHHN NEPHO/] 91d CXeMa
MOKET IKCIIYyaTHPOBATBCA B PEXHME X./18,0CHa G-

1Yt <t —BCH OTONHTEILHAY HAIDVIKA M
LY T.B Lt

YACTh HATDPY3KH TOPAYEro BOJOCHAGKEHNS NOKPBI-

HKEHHH.
B Ten;ioBbIX HacocaXx B KAYECTBE HCTOYHMKOB

——BaloTCA NNKOBOH KoTenAbHo Hons narpyixu-ro
psuero BojocHabxenns vy, NOKpbIBaeMas MTHKO-

;
max*

BOW KOTE/LHOI B P ™M €, TTOJCYHTEI-
BaeTcs no Gopmyne
t s hia
Yinjiwe——— 2 (17.17)

TEINOTH MOryT WCIONB3OBATECH HH3IKOTEMIEpa-
BOAEL (£, , = 15°C)

OnTHMA/IBHYIO B TeNJ10BOM 0aIaHCE CHCTEMBI

OO PACHETHON  TIPOHIBOAHIEIBHOCTH TePMO-

TpanchOpPMATOPOB NpH BEIPabOTKE TeMIOTHI Clie-

P
L

PacueTHas TEILIONPOUIBOINTEHBHOCTL TTHKO-
Boil koTesbHOR, MBT(['xan/4),

AyeT MpUHAMATE B npeaestax 0.1=0;15 Harpes
obpaTHO# BO/BI mnpedycMarTpuBaercs g0 60°C,
OTOIMTEAbHBIA KOIPIHLIUEHT NpH ABYXCTYNEHYA-
TOM HArpeBe MPHHUMASTCH | = 4,

Qe = Qs (@' + Youe') (17.18)

COOTHOLIECHHE PaCX0/10B HAIPeBAEMOH B KOH-
JleHcaTopax Boabl (.., M cOpaceiBaemoil yepes

roe ;- pacueTHas
MBt/(Tkan/4).

TElIOBad Harpy3ka OOBeKTa,

uenapurenu G, onpejenserca no gopmyie

e Gyoun = B I —

Jo = Totp
Gm:n - | l rrImm 2w f:‘,

(17.24)

[lvkoBas KOTEAbHAs paﬁOTaET KPYIJBIA IO
PR I T - B-
HCHHED

ViweTess + 0,65725 (8500 — 7,.,)

ayt = , (17.19)

TOE {4y, M {Ls, — PACYCTHEIE TEMIEPATYPLI BOMLI HA BLIXO-
Ae M3 KOHIEHCATOPOB M ucnapurened (cdpoc), “C; fiq,
npuHumMaetea B npegenax 5-10°C; f) - pacderHas Temmne-

PaTy 2 °C, o m=

5500 + 0,357,

THE Ve —AONH HAIPYIKH ropadero BOJOCHADKEHUS,
_mxpﬂnammuﬁ'tm‘nuﬁ‘nwcmwm

aeTs Ly — v

yeT
pasMeniaTh Ha OOpPATHOH NWHHH reoTepMabHBIX

MK e U.LAUJ

cucreMoToRJeHus (puc. 17.9). DiddekTusHoCTE
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— VII. B pernoHax ¢ orpaHdYeHHRIME pecypea-
MH l'eoTepMaJII'-HHx BOO MOKET ORITh HCMOIB30Ba-

Puc. 17.9. Cxema ¢ OPHMCHEHESM NHEOBOIO JOTDEBS M TEIUIOBGLIX
RACOCOB
I 2 1 1

Ha TakXe CHCTeMaA reoTepMalibHOTO TenmnocHabxe-
HHA C OOCAemoBATCNBHbIM BEKIHYCHHEM CHCTEM

4~ KOHACHCATOPRK!; 5~ HACOC, 6 - MCOAPHTEM; 7 - TEILIOHACOCHAR
YCTaHOBEA; § - CHOTEMA Topsdero Boaockabmenys; 9 Guk-akkyMy-

NETop
38

BOJSHOTO W BO3AYHIHOro oronaexns (puc. 17.10).

BETIOYCHHEM CHCTEMbL BOOAHOIO H BO3AYUIHOIO

HAPYMHLIA BO3AYX

~— OTOIUICHAS PEROMEHIYIOTCS ClEOyRONIAe Tapa-
MeTphl: TeMmepaTypa cbpoca f5, = 15-20°C; ko-

Pre. 17.10. Cxema ¢ KOMONERPOBARHLM HCHO/IL3IOBEHHEM CHCTEMBI
BOJHEOTO H BOIAYUIHOIO OTONTCHER

HeUHan pajHOCTH TeMIepaTyp MEkAy OOpaTHOMH
BOIOH M HArpeBaeMbIM BO3AYXOM B KaJopH(pepax
nepporo nogorpesa Aty =~ 15°C; TemnepaTypa
IIpHTOYROTO BO3AYXa MOCTE KalopH(epoB MepBo-

I —ckpaxnna; 2- NMKopas KoTelkAaR, J - Gak-akkymynatop; 4 cH-

CTEMA FOPAYETO BOAOCHAGKERRN, J - CHCTEMA ROLAHOIO OTOIUIE-

i, 6 — KANOPHGEPE! BTOPOTD NOAOrPERiL; 7 - CHETEMA BOAYIUHOTD
OTOIIEHAR; & - KwIOpHEEPE NEPBOTO NOAOTPERA

ro TNOJOTPeBA B PACYCTHOM DPEXHME lfnpyr1 =
= 15°C; pacuyerHas TeMneparypa IIPHIOYHOTO
BO3MYXA fypy, = 60—70°C; TeMneparypa mocinc mu-

17.11
i o HOKA3aHk-Ha PHC

VIII. IMpuansnsl TOCTPOSHUA CXeM IBYXKOH-

——TYPHBEIX CHCTEM TeOTePMAaNFHOr o TellTocHabKe~—MaTHHEIX CKBIKHH HIOBITOMHOE AABICHHE B HIX

HHA HE OTIHYAKOTCA OT HIJOKEHHBIX BBILIE IIpH-

MEHHUTENLHO K OMHOKOHTYpHEM, [IpHMephl AByx-
KOHTYPHBIX H KDMG“H]—TPOBEIHHI:IX CXEM CHCTEM

Tpn 6nH3KOM B3aHMOPACTIOIOKEHHH Te0Tep-




UPEAYUMATPHBHIOL C YUETOM DClibt(pPd MCCTHOCIH
W IONYCTHMOT O APOTHBOAGBACHUS: [l pHMEpE — Pie. 17.12 Bapwawisr GeAWNEANR CRAFNR
pachoiokeHHsA CKBaXHH H cOopa reoTepmaibHOl  a-cxema ¢ J'.lli}"l}-i: c;:pﬂallrmu. ﬁ—‘-ru_m, € oHHM BAPHAHTOM,
~— HomBl B OOLIYI EMKOCTE HOKA3aHEl Ha pHC. 17.12:

B nensx npeaynpexacHHs ONOPOXHECHHSA r¢0-  [POBOJAX YCTAHABJIHBAIOT PETYAATOPH! JaBICHHS ‘
TepPMallbHbIX CACTEM TeMIOCHAOXKCHHA WM MX  IpAMOro JICHCTBuA «j10 ceOs». B cnywac oTkove-
JNMEMEHTOB B CBA3HM €O cBOBOAHBIM CAMBOM OT- HHS OTONMTENBHHIX CHCTEM, HAalpUMEP NpHA pe-
paboTaBuIcii reoTcpMaibHOM BOAB NPH NPAMO-  I'YIMPOBAHMH IPONYCKAMH, CIEAYCT YCTAHABIM-
TOYHBIX CXEMAX PeKOMEH]lyeTes IpeyCMaTpuBaTe  BaTh #a ofpaTHex TpybomnpoBojax oTonurens-

MEpONPHATHA 10 NOAJEPKAHMIO CTATHYECKOTO  HBIX CHCTEM COJICHOMIHLIC KialaHbl HIH Ipyrue
: BO BCE X cCle C e yeTpoilcrsa

NABIACHHUA BO BO D i CTH, 00 [] ABRZHOIT] 0 4
3anonHeHde Haubouree BRICOKOPACTIOJIOMECHHOT O B uenax 3KOHOMHH T‘BOTBPMZ[HI:HOE BOJBL

—oTpebuTeas—HAs—3Toro Ha obpaTHbix Tpybo-——HaYaTbHEIC —H KOHCHHEIC —PA3HOCTH —TeMACPaTYD——




B Ly L ]

——eCTH HeT ABHOTO H3GEITKE Te0TePManEHo BOAR.—— HeleTIpHGops—¢ G5 TOROH—peryMMpoBKoH Tem—

B nUKoBBIX KOTENBLHEIX Ka4eCTBeHHOE perynu-

AAJ WA AR EATE AL S A ML LLELSTAMALAL LS WS L LOAAS K i

NOOTAAYH MO BO3AYXY, HANPHMED KOHBEKTOPHI

POBAHHC I'€OTCPMAaNbLHOM BOMABI OCYIIECCTBIACTCH
HYTEM TOCTENEHHOI'O YMEHBIUEHHA TCMIEPATYPhL

«¥ HUBEpCa». MOXHO WCHONB30BaTh CHCTEMBI

MAHEIBLHOIO H NOTOJNOYHO-HATIONEHOTO OTOMNIC-

ec Harpesa. [Tocne OTkIIOMEHHS MHKOBOM KOTEIIb-
HOH perynHpoBaHHE TIPOHIBOJHTCA COKPAILICHHCM
pacxoia MPAMOH reoTePManbHOi Bofpl, oTGupae-

AuA. He pekoMeHAyeTcs TPHMCHATE HYI'YHHbIE
CEKITHOHHBIE PAMHATOPRI B CHCTEMAX OTOIICHHA C
HenOCPencTBeHHOM Nolaye Te0TEPMANLIONH BOL

MOH M3 CKBAKHH, M COOTBETCTBVIOIIHM MOaMe-  (OJHOKOHTYDHBIC CHCTEMB! TCIIOCHAOXKEHMA), HE

muBayueM obpaTHOR BOJIBL

B rennosix HACOCAX KAUCCTBCHHOC PCTYM-  CYUIECTRYIONMX DA/IMATOPHBIX CHCTEM Ha TCOTCp-

POBAHHC NPOM3BOAHTCA TYTEM COKPAULICHHA HX

— TENNONPOR3BOIHTEABHOCTH (OTKIIOUCHHE OTACHb= N0, TONSK0 TIPH TIPHMEHCHHH NPOMEKYTOUHEX |

HbIX CTYMEHEH HIH YCTAHOBKH B L{EAOM, PETYHPO-

obnanarouleit nuTheRsIMA cBoitcTBaMu. [lepeson
MaNhbHOe TeMIocHAG)eHHe BO3MOKEH, KAK NpaBH-

TENNooOMEHHHKOB.

BAHHE HANPABNAKIIMM AlfapaToM B Typﬁcxom-
npeccopax u jip.).

Jnd PasnHIHBIX OTOMHTENRHBIX NpPHOOPOR,
HCXO H3 YCIOBHA pPa3MCIUCHUS MX B IKH/IBIX

B cucremaXx ¢ NpOMEXYTOYHBIMH Temioob-
MEHHHMKAMH PEryJIHPOBAHHE TEMICPATYPE! TENI0-

JIOMaxX OTKPAITO Y HAPYXHBLIX CTeH, PEKOMEHYIOT-
CH CHETYonHe MHHHMANBHBIC 3HAYCHHUA CPCIHEH

HOCHTENA JAOCTHIACTCH 34 CYCT M3MCHCHHMA PACXO-
Ja rperomed reoTepMalbHoi Bodbl. B cxemax c
NUKOBLIM JOTPCBOM MOXHO TIPEIyCMATPHBATH

TEMNEepPaTyphl TemnoHocutens, “C:

KoHBEKIOPhI € KOMYXOM . . . . ... .0 ... .. 55
TLIHBTYCHEIE KOHBCKTOPBL . . . . . . ., ., .., ... 35

——BOIMOKHOCTH—DEFYARPOBANHA —RPORYCKaMA—RPH
MONOKUTETBHBIX TEMIEPATYPax HapykKHOTO BO3-

b d T
HomaTht ™HH-—©

~AyXd TOCTE OTKIIOYEHWS TTHROBON KOTENRHOIN.
PexuM NPONycKOB MOXKET TPeAyCMATPHBATHCH C

bl TR L E Ry
HAIPEBATENLHLIMMK  IEMEHTAMH . . . . . . . oo\ 0. 35
Hapy®nue ¢t 18 [LAHETW C JRMOHL TpyG-
WATHME HATPCBATENLABMHA SNEMEHTAMM . . . ., . . il 60
PaawaTophi 4YIYHHBIE M-140 .. ... 50

LCHTPATLHBEIM HIIH MCCTHBIM DErYJHpPOBAHHEM.

17.5. INoTpebnTem reoTepMaIbHOTO
Tenaa

Hpu-ruapasnwieckoM—pacueTe—Fpyborposo-——

JIOB, MO KOTOPHIM TPAHCIIOPTHPYETCA TeoTep-

ﬂpu MPOEKTHPOBAHHKH CHCTEM reoTepMallb-

Hyio miepoxoparocts K, = 0,5 MM, B sapncumoc-

HOTO OTOIICHHH HCODXOINMO YUHTLIBATL ChOc- TH OT Ka4eCTRd re0TepMaikHOH BOIBl HA pacuer-

ayronue crnicnuburyeckne TpeboraHusA:
1) MpakTHYECKYIO BOIMOKHOCTE pa3Melenus
OTOMHTE/IbHLIX TMPHOOPOB B OTANAMBAEMBIX MMO-

HEIE MOTEPH JABICHHA B FEOTEPMATBHON cucTeMe
OTOMNEHHA BROAHTCA KoMppuument 1,1-1,5, yuu-
TeiBaOmmiA 3apacranue TpyD. TIpH OTCYTCTBHM

MEIIEHHSX TIPH CPABHUTENhHO HH3KHX Temncpa-
TYpax TENIOHOCHTES;

KOHKPETHLIX JaHHEIX 1A 0focHOBAHHOTO BRIGOpA
YKA3aHHOTO KOMMDUIMEHTA MPUHHMACTCH MAKCH-

2) CO3AAHHE MOBBIIIEHHONO pACHETHOr O nepe-
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~ Tipeveaanan: 1. B rpafie A, iR KOHBCK IOPOB «¥ AABEPCATH W WY HABEPCAN-Cn Ta% MORT
uanocum HE KpaifHel IRCIHHE HATPEBATE/A M BHYTPeRHER Cropone mxyxa} Jlna npuSopor «Kopaia» s aTolt rpad:he ym:unaen.n MHCIO
cexumil L= 243 mm. Uncno cexumii L= 123 wmu yrasbisaerca B rpade n,

2. Bee orondrensisie NpHGOPKL, KPOME PAIRATOPOB W PeDPHETLIX 1py5‘ pucmwruubn Ha pabouee NaBneHHE P = 1.0MITa (10,0 kreiem”)
npH TeMnepatype TennorocHiens £ = 150°C. Yyrynnie pajatopsl MC-140 w MC-90 npaMenstorcs aph g, = 0.9 MIIa (9, 0 krejem?),
OCTATLALIE PAAHATODL A yxﬁpmlue TpYOBL-TIpE p.a = (0,6 MIla (6,0 ¥refom?®). Tcw:epu'r)[pa TENAOHOCATEA AOMYCKALTCH! IIH
CTATILHBIX PAHATOpOR ngépm:rux Tpyd -1, = ISII)“EP“ ANA MYTYHMBEIX pamnaropos -/, = 130°C (npm repMocrofkmx npoxnamkax no
ocoBomy sarasy (= 1507

— 3. Koupckropsi «PusmMs # «PRiM-1500 np ARUMENB]L S T i panoneuoil yoranosky o oBIECTBEHHBIY [pa
COE/MIEHUR KOURSKTOPOB NOA yrjaom 90° npHmeiiserca yrnosaR perans (KO200¥), ans Ne<opHpoBaHHA TOPLOB - TOPLEBBIE eTaJd
(KO20-TO w KO20TT). 2w aevan, a Takke DOBeIH-BRHTE! L8 KPENICHHA K Moy B KOMNUICKT NOCTABKA HE BXOAMT H NOCTaRIAKITCA N0

4. JAnn xousexropon wllporpece-15» w «fporpece-20» anavesns @, AaHbl Be3 ydera manaswel H natpyBkon.
5, [Mns kousexiopos «AxKopI® H npRGopoR «Kopanms Macca NaHa ¢ y9eToM EponiuTeliNoB Kpenienns.

6. anMmle'lle! paadaToporR PCT2 orpan}i'mnaewa CHCTEMaMH OTOIVICHHA C TAPUHTHPORANILIM KHYUECTBOM TENOHOCHTENR W ne
JAONYCKAETCA B CHCTEMAX, NPHCOUIANCHHEIX K OTEPRITHM CHCTEMAM TQTIJ'IOCIIHERHIUI, H B nOMEMENHAX © H[’])EWHBHOﬁ C‘p&.\l()ﬁ.
7. [puBopst, ot 4Re30aMKoll, B HACTOMNES BPeMA HE HATOTOBNNKOTCA.
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————— MaJIOTO UMPKYIAUROHHOTO Konslia 96, 99  —— mapa 123
e [0 VAEABHLIM JIHHeMHLIM - HoTepsM Has- — CoNHeyHas pamumaums 175, 178-180

nennsa 93-95 ConpoTtub/ienne orpaxieHns Biaronepejaue 16
——=—=—=—"TI0——XaPAKTEPHCTHKAM —CONPOTHBICHNE — —— BO3AyXonpoHnnaHmo 14,1522

90-93, 102-105 -~ NMApPOTPOHHIIAHHIO 23

= NPOBOAMMOCTH OMHOTPYGHEIX CTOAKOB CHCTEMBI  — TEMT00OMEHY Ha TIOBEPXHOCTH BHYTPEHHEH 9

BoasHOTO oTtomnenus 109-114 ~-— HapyxHOH 9

—~ CHCTeMbl BO3OYIIHOTO OoTonseHMs 142-144 — TeNJIoNeépenaye OorpaxaeHHsa 8
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—— MOMBECHON Manyyaiouleik mawenn 156-158 oTtomieHHs 90-93
-~ —— CHCTEMbl TCOTEPMETbHOrO —oTomicans 202 Crosx cucremel-oronsacaus 75-78,-82, 119120
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160 -164 —- CHCTCMBI BOOAHOTO OTONNEHHA K HAPYKHBIM
——— COJIHEYHOr0 OTOIJICHHA 180-18Y TENJIONPOBOaAM 3dBHCHMAA NMPAMOTOYHAR /3

—— Tewnonposonos 46, 264268 e 3aBHCHMAsR CO cMelieHuem 73
PerynupoBaHue cHCTEMBI OTOIUIEHHS OKCILIyaTa- ——————— HesaBHCHMas 72, 73

nHoHHOE 71 — PacYeTHAA CHCTEMbI BOASHOTO OTOIJIEHHH BEp-

— TEMIOOTAAYH OTONHIENbHBIX mpubopos 71, 72 TukaneHOH ogHoTpyOHOH 97
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