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OBIME CBEJEHUSA O 3/IAHUSAX
U NMEYHOM OTOILIEHHUH

§ 1. MOHATHA O 3IAHHAX,
OBOPYJOBAHHBIX TEYAMH

Texnuka ne4HoOro OTOILICHHA TECHO CBA3aHa C apxu-
TEKTYPHO-IIAHHPOBOYHBIMH H KOHCTPYKTHBHBIMH Xapak-
tepucTukaMi  crpoennii. [losTomy BaOKHO  YACHHTH
OCHOBHEIE TMOHATHA 00 OTanIMBaeMBIX COOPYKCHHAX,

Bee, uTo CO3OAHO B NpoUgcce NPOH3IBOJACTBA CTPOH-
TeabHBIX  paboT, NPHHATO HA3LBaTE COOpYXe-
HHAMH. B 3aBHCHMOCTH OT COOTHOLUCHHA TEOMETPH-
MECKHX PaIMEpOB PaliualorT obbemibie, JHHEHHbIE M
IIOLIAAOMHBIE COOPYKEHHA.

Junetinpme (TpybonpoBo/bl, A0POrH, TPAHCTOPTHLIC
rajsiepen) H miowadoynbie (CNOPTHBHLIC TTOLEAKH, MOIR
OPOLICHHA) COOPYKCHHA, KaK NPaBHjio, OTONHTCIBHBIX
npuGopos He MMET. O0semubie COOPYKCHHA PA3HOIO
HA3HAYEHHS pa3qeifioT HA OTAIUIHBACMEIE H HEOTall-
NIHBAEMBIE,

Cpemi OTAMUTHBAEMEIX COOpYy®euuii ocobyro rpynmy
COCTABJAIOT CTPOCHHA, MPEAHAIHAUCHHBIC /LI4 NPOXHBA-
pna  (npebuianna) monaell WaM Ui OCYIIECTBIICHHS
Paz/IMYHOro Poia NPOH3BOJICTBEHHLIX NIPOIECCOB. Takue
CTPOCHHA HA3ILIBAIOT 3 A HHAM W,

Mo dyHKuHOHANBHOMY JIPHIHAKY 3[aHHS NoApa3/ie-
JASIOT HA ODLIECTBEHHbBIC, NMPOU3BOJACTBCHHLIE W KH/bIC.

Odugecmeeiiiivie 31AHNA NPEAHATHAYEHB] JU1A COUHATb-
HOro ODCIYAHBAHHA HACCICHHA H PAIMCIICHHA dJAMHHH-
CIpaTHBHEIX Yupekacnuii (yaeOupie 3aBeicHus, 00Jb-
HHIBI, HCIOJIKOMBI).

[Tpoussodcmsennbie 3NAHUA CAYKAT UTA PAIMELIEHHA
NPOMBIIUIEHHLIX W CEbCKOXO3AHCTBEHHBIX yCTpOoicTB
M YCTaHOBOK, OGnarojapa KOTOPbIM OCYLIECTBISIOTCA
BLUTYCK W xpanenne npoaykuun, K Takum 3aanusm
oTHocsTeA 3aso/bl, dabpuku, depmel, opatkepen, ckia-
fibl, TEIUTHILL, OBOLE- M 3CPHOXPAHHIIMILA,

Mreipii 31aHHAMHA HAZLIBAKOT CTPOCHHA, Npe/inaiHa-
qeHHBIE T8 NPOKHBAHMA MoACH: KBAPTHPHBIC [0Ma,
oOLICANTHE, TOCTHHHILL H T. I

Mpe#ne 4eM NpUCTYNHTE K 0DOPYIOBAHMIO 3AAHHA
Nedany, HeoBX0,IHMO YACHHThL €ro ApXHTEKTYPHO-IJIAHH-
pﬂBD‘IIIhI'E.‘ NOKA3aTeIH H HATHAYCHHE. {}EHIHH KOMIIOZH-
IMS 3JAHHA, MATEPHAZI H pa3Mepbl OrPaAIAIoNIHX KOH-
CTPYKIMI, HTAKHOCTD H 1A% THI HACCJICHHOTO MYHKTA —
BCE ATO HAKJAABIBACT CBOH OrPAHHYMEHHS HA BOIMOK-
HOCTH TNPHMCHCHHA MeYeH B KauecTse OTOMHTEIbHBLIX
npubopos. B ceoio ouepeib, CTENEHR COBEPLUCHCTEBA
TEXHHKH [CHHOrO OTOIUICHHA H TEXHONOIHA MPOHIBO/-

CTBA MeuHBIX pafoT CYWECTBEHHO BIMSIOT Ha BLIGOP
MIAHHPOBKH H CTPOHTE/LHBIX KOHCTPYKUHH OTanimpac-
mMoro 3aHus, [Teun Hepeako Cay&aT OpraHH3yIoLHM
ICHTPOM H YKpAallCHHEM MHTEPbEPA 3JaHHA.

BO3MOKHOCTH HCIOJIL30BAHNA TeYeH B Ka9ecTse OTO-
NUTEILHBIX NMPUOOPOB ONpe/eIReTca ITAKHOCTBIO 3/4-
HHA.

I TAKOM HALIBAOT HaCcTh CTPOCHHA, OrpaHHYeH-
HYIO [0 BBICOTE MOJIOM H TEPEKPHITHEM HAH MOAOM
W mokpeiTHeM. PazinMaior CAeAyloUMe Bilbl JTaWed:
MoJABabHEE, HOKOJAbHBIC, HAMIEMHLIE H MAHCAPIHBIC.

[odsaasnnim (OABANOM) HA3BIBAKOT ITAK, OTMCTKA
[0J1a KOTOPOro HHXKE MJIAHHPOBOYHON OTMETEH (NPOEKT-
HOTO ypoBH#) 3emin (TpoTyapa, oT™MOCTKH) Dosee ueM
Ha TOMOBHHY BBICOTHI PACMOJOKEHHLIX B HEM [OME-
LICHM .

[oko.tbHbiM CHUTAIOT ITa%, CCIIH OTMETKA NMOJA HHKE
[IAHHPOBOYMHON OTMETKH 3EMJIH, HO HE Dosee ueM Ha
MOJOBHHY BLICOThI PACIOIOKEHHBIX B HEM [OMELICHMI.

Hadzemumm HAIBIBAIOT ITaX, €CAH OTMETKA MO
NOMElICHHIT HAXOOMTCH HE HHAC NIAHHPOBOYMHOH OT-
MCTEH 3CMJIH.

Mancaponwim HA3LIBAIOT 3TAX JUIS Pa3MCUICHHA No-
MECILICHHIT BHYTPH CBODOAHOIO HepAaYvHoOro MNpoCTPaH-
CTBA € YTCNJIEHHEM OPPAKIAIOUIMX KOHCTPYKIMH uep-
JIAKA.

[pu onpeieneHun ITAKRHOCTH 3TAHHA B YHCIO ITa-
#eil BKJIOMAIOTCA BCE ITaXH, B TOM HHCIE MaHCapi-
HBI, 4 TAKAE LOKOJBHBLIH, €C/H BEpX €ro NEPeKpPLITHS
HAXOAHTCA BBLIIC TIAHHUPOBOMHOH OTMETEM 3EMIH HE
MeHee HeM Ha 2 M.

B cenbCkoil MECTHOCTH OCHOBHOH THI XHJ0I0 31a-
HHA — ycanebnsiii 10M, o0OpYA0BAHHLIH, KK NpaBnio,
OTONMHTEALHLIMI NevaMi. Paznnqaior caeayiomne Buibl
ycagebHBIX IOMOB B COOTBETCTBHH € MX ITAKHOCTBIO:

OJHOITAKHEIE C PACNONOKEHHEM MOMELIEHHA B O1-
oM (puc. 1,a) n B asyx (puc. 1,0) ypoBHSX]

ABYXITAXKHBIE C PACTIONOKEHHEM NOMEIIEHHI B ABYX
ypoBHAX, € Mancapaoit (puc. 2.a), ¢ HENOAHOHN
(puc. 2,8 u nonnoit (puc. 2,6) 3acTpoiikoii BTOpOro
ITAKA.

Coppemennnie ycaaeOHbie foma cHabxaioT cONOKH-
POBAHHLIMH (PHC. 3) WK OTJEABHO CTOALIMME XO3si-
CTBEHHBIMH TTOCTPOIKAMH, B KOTOPBIX HAXOAMTCA KyXHH
¢ BAPOMHOI NEYbIO 14 NPUIOTOBJICHHA KOPMOB JoManl-
HEMY CKOTY.

B macrosiiee BpeMs KpOME CKIUTHLLHOIO OCYILe-
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Oanoostaxpsie ycanebHue A0MA C MOMEIICHHAMMN,
PACNONOKEHHBIMH B YPOBHAX
@ — OAHOM, & — OBYX

Puc. 1.

CTB/SIOT CTPOHTE/IBLCTBO PAIIMYHBIX MAJO3ITAKHBIX 0O-
LECTBEHHBLIX 3JaHMH: MarasMHoB, npodHIaKTOPHES,
obexuThii, 6ank, K1yDOR M T.N., B KOTOpPHIX H3-3a
HeDONMBIINX pa3MEpPoB, a4 TAKKEC MA/I0H MJIOTHOCTH 3a-
CTPOHKH MOXHO MPHUMEHATE /118 OTOIJIEHHA TENJIOEMEHE
IEYH.,

Hapany ¢ HoBbiMH O00ObekTamMu B CTpaHE JIKCIUIYVATH-
PYIOTCA MHJUTHOHBI 31aHHI, B KOTOPBIX AEHCTBYIOT CH-
CTeMbI NMeYHOro oTonnenus. Yncao neweil, nocTpoeHHLIX
B MpOULABIC Toakl, cocTapaser Gonaee 20 man. IMosromy
HeODXOAHMO NOCTOAHHO PEMOHTHPOBATE, MOJICPHHIHPO-
BATH W TNEPEKJaibiBaTh JACHCTBYIOUIHE OTOINMHTEIBHBIE
H ﬂTDHHTEﬂLHD-BﬂpU‘IHbIE ME4H.

TIIL il

Puc. 2. JpyxaTaxusie ycaaedune goma:
il % '|1I'IIIG-'II".-'I.I.‘IFIF H MOMCUICHRANMN., PACTOARECHHEIME B JIBYXS YROB-
HHEX, F; =i I14..'F|1,!I_Z'IIIHI'1 l:-l.l..'l!'pl.'l-l-ll:e'll'! HTOPOLO ¥, § — B .'I;I-I-:.:l. :.'FH'I'HHH.‘F
€ NOAHOR JACTpORKOR ATOPOTO aTaXA

T

Puc. 3. Xunoii aom, chnokuposanHblil ¢ XOIAACTRCHHBLIMN NOCTPOHKAMN



B nociennne roabl NeYHOE OTOIJIEHHE HAXOIHT BCE
Boabiiee pacnpoCTpaHeHHe B JAOMAX Ca0BO-OrOPOJIHBLIX
H JA4HBIX KOOMEPATHBOB.

§ 2. KIACCHOHMKALINA
H OBJIACTH NPMMEHEHHHA CHUCTEM OTOILIEHHA

KoMiieke B3auMOJeHCTRYIOIIHX YCTPOHCTB 1A Bbi-
paboTKH, TpPaHCNOPTHPOBAHHWA M pacnpeie/icHHs Ten-
0THL ¢ UEABK CO3NAHHA B NMOMEIIEHHAX HEODXOAHMOro
TEMJIOBOrO PeXHMA HAILIBACTCH CHCTEMOH OTOIUICHMA,
B 3aBHCHMMOCTH OT TOro, rje BeipabaTeiBaeTcs Ten-
JNI0TA — HENOCPEACTBEHHO B MECTE €€ MCIOJIbIOBAHHA HIIH
Ha PACCTOAHHH OT TCEMJIOHCTOYHHKA, CHCTEMB! OTOILIE-
HHA PA3JeNAioT HA MeCTHBIE (KOMHATHBIE), LEHTPAIbHbIE
KBAPTHPHLIE, JOMOBEIE, PAHOHHEIE, KBAPTAILHBIE, TOPO/I-
CKHE H MEXKTOpPOJICKHE.

B cHCTremMax OTOIUIEHHA BCEX Pa3IHOBHAHOCTEH,
14 MCK/MOYEHHEM KOMHATHBLIX, MCTOYMHHE TENJIOThI Ha-
XOMHTCA B HEKOTOPOM YCMOBHOM LEHTPE, PACNOIOKEH-
HOM HA PACCTOAHHH HECKOJIBKHX [JECATKOB HJIH COTEH
METPOB, @ B KPYNHbIX CHCTEMAX — KHIOMETPOB HJIH Jie-
CATKOB KH/IOMETPOB OT OTAIJIHBACMOTO NOMEILICHHS.

Tabauua | ObaacTs npuMeNcHEs NEUHOI0 OTONICHHR

Yucno| Jonyckacmas Temne-

Uncno MECT, | paTYp MOBEPXHO-

Jaanns b HE creil marpesa, “C,

wel | 5once ne Gonee
AKunwie, CoseTsl mapon- | 2 - 110 Ha naowamm
HBIX ICOVTATOR, YIIPABNCHHA NOBEPXHOCTH  MEYH
no 159

O6wexuTna, Ganm 1 25 120 Ha naoimaan

oo 5% obwei nao-
Lraay meyH

110 ua naowmaax

NOBEPXHOCTH  TEYMH
mo 5%

IMNoauKIHHHEN, CHOpTHB- | — -
HBIC, MPEANPHATHA BLITOBO-
ro obCHyXHBAHHA Hacese-
HHA (kpome gomop Oeita,
koMOHHATOR  ODCHYKHBA-
HHH)

lMpeanpuaTHa  CcBRIW, a 1 -
TAKAKE NPOH3IBOACTBEHHLIC
nomeleHna kateropuit I n

110 va naomaan
NOBEPXHOCTH NEYM
no 15%

A naowanso He Goaee
500 w2
Kinybmi 1 100 120 B nepuoam
OTCYTCTBHA 3IpHTE-
Jeit; a0 Y so spe-
MS  IEMOHCTPALLHN
KHHOKAPTHH M KOH-
epTOB
ObmeobpaiopaTenbibe | 80 90 B OTACHBLHEIX
WKoAL Be3 CnanbHbIX Kop- TOMKaX
NycoB
Hetckme 10UIKOILHBIE | 50 To xe
VYPERACHHA C©  JHCBHBLIM
npedLIBAHHEM NeTei
MNpeanpustus  obuect- I 50 110 wa nnowa-
BEHHOrO MHTAHHA, TpaHC- TH NOBEPXHOCTH Me-
nopra yi no 15%

IMpuvesanwe. DTARHOCTD 3MAHHS CAeayeT NpHHUMaTL Ge3
YYETA HOKOJNBHOIO 3TAXAa.

CHCTeMBI, TEIUTOHCTOYHHE KOTOPLIX HAXOIHTCA B OT-
JIAJIEHHH OT noTpebuTenei, HAILIBAIOTCA LEHTPANBHLIMH.
Jna Gonee TouHOro onpeneieHHs MOMOJHHTENBHO YKa-
ILIBAKOT | LIEHTPAJIBHOE KBAPTHPHOE, LIEHTPAJIBHOS JOMO-
BOE, LEHTPANLHOE KBApTANLHOE W T. 1. oTonjeHue. He-
PEAKO B LEeNAX KPATKOCTH H3INOKEHHS CJIOBO «IEHT-
panbHOE» OMYCKaloT.

Kpapranehbie # DOnee KpYNMHBIE LEHTpalbHLIE CH-
CTEMbl HAPAAY € TEIIOTOMN, pacxoayeMol Ha OTOIJIEHHE
3JaHHA, BEIpAbaTHBAIOT TEMNOTY JUIA NPHIOTOBJICHHA
ropa4eil Boawl. Takoll KOMILIEKC HAILIBAKOT CHCTEMOH
HEHTPAIHIOBAHHOrO TenaocHabmeHnsa. XoTa npenmMyrie-
CTBA UECHTPAIHIOBAHHOIO TEMIOCHADKEHHA HEOCnOpH-
Mbl, MECTHOE OTOIJICHHE, B TOM YHCIE NevYHoe, ele
MHOI'ME JEeCATHACTHA OyaeT Hrparth rJaBHYK poJb
B CENLCKOH MECTHOCTH.

B cHcTemax oTOnNeHHs TemnuoTa, BeipaboTanHas
HCTOMHMKAMH, NepeaaeTcs noTpedHTeN0 ¢ NOMOLILHY
TEIUIOHOCHTEA, B KAYECTBE KOTOPOro Moryr ObiTh He-
MoAb30BaHbLl BOAA, BO3MYX, Nap, MekTpo3Heprusa. ITo su-
Iy TeNIOHOCHTE/IA CHCTEMBI OTOMJICHHA NEISTCA HA BO-
NSHbIe, BO3AYIIHLIE, napossie, wexrpuueckune. Kaxnas
H3 PA3HOBHAROCTEH OTONHTENBHBIX CHCTEM HMEET CBOIO
obJacTe npeHMYyLECTBEHHOro Henonb3losanua. Hanpw-
MEpP, UEHTPAJIHIOBAHHLIE CHCTEMb! BOJAHOIO OTOMJIEHHA
Haubonee a3@ppexTuBHE npH GoablIoH NIOTHOCTH XHIOH
sacTpoiiku. ITapoBbie CHCTEMBI NPHMEHAKT B MPOMBIIL-
JICHHBIX 3JaHHAX, d& WICKTPHYECKHE — NMPH H30OBITOMHBIX
Da30BBIX MOIIHOCTAX B IHEPrOCHCTEME,

[Teynoe oTonnenue AONYCEACTCH [IPHMEHATE B COOT-
pereTeun co CHull 2.04.05—86 B xuiwix # obuiecTren-
HbIX 3/IaHHAX, NPOH3IBOJICTBEHHLIX H BCIOMOraTelIbHLIX
COOPYKEHHAX NMPEANPHATHH NpH BbICOTE A0 ABYX 3Ta-
WeH, BEMOYas uokonbHBIH (Tadn. 1).

§ 3. PYHKIIHOHAJLBHBIE 3JIEMEHTHI
NMEYHLIX VCTPOHCTB

Yerpoiicrsa ¢ orsHesoll TONKOM, e OCYLWEeCTBARETCS
NMPOUECe CRHIAHHS TOMJIHBA, IHEPrHS KOTOPOro HCMOJb-
JYETCA JUIA MECTHOIO OTOMJICHHS, NPHIOTOBJICHHSA ITHILH,
Harpesa BO/bI, BEINEYKH X1e000yI0MHLIX H3AeAniE U apy-
I'nx ﬁhITDEhII I.I_EJ]EFI. HAABIBA YT EHT{}EHMH neYydarsiyd HIITH
COKPAlleHHD NevYaMi,

[Meus COCTOHT M3 B3AMMOCBAZAHHBIX IEMEHTOB, Bbl-
MOMHAKIIHX OonpeaencHHyo pyakuuo (padborty). OcHoe-
HbIC (PYHEIHOHANBHBIE ICMCHTHI TIeYH — monxa (mon-
AUGHNK) W KONGEKmMuenas cucmema. B TONJIMBHHEE cO3-
AaOTCA ONTHMANBLHLIE YCIOBHA TOpPEHHA TOIIHBA, a
KOHBEKTHBHAS CHCTEMa (cHcTema asiMoobOpoTOB) Ciry-
WHT 18 Hanbosiee MOJHOIO HCNOAL30BAHHA TEMIOTH
oDpa30BaBIUIKXCA B TOIUIHBHHKE NPOAYKTOB CropaHHs.

[Teut cocTOHT M3 NOATONOYHON M HAATONOYHON Yac-
Teit, [Noaronounas vacte BEMOuaeT B ceba 30/LHHK,
LWAHLBL, THAPOM3OAAUHIO H (YHIAMEHT, & HAATONOY-
HAA — KOHBEKTHBHYIO CHCTEMY, BO3YIIHYIO H BAPOYHYIO
KAMEPLI, BLITHXKHLIE KaHabl, Daku A NPHroTOBJICHHSA
ropadYeid BoALl, a TaKXKe OBIMOBYKY TpyODy.



PaccMOTpHM CXeMy B3aHMOLEHCTBHA ICMEHTOB OTO-
NHTEJILHOH mneun (puc. 4),

B Tonumeuuk 3 uepes Tomounyio apepky 19 sarpy-
AAIOT roproYee BEINEeCTBO, KOTOPOE pasMelnialoT Ha Ko-
NOCHHKOBOH pemetke 20. B npouecce ropenus tonauea
00pa3syioTes [IbIMOBLIE Fa3bl, KOTOPLIE CHAYa A MOIHH-
MAIOTCH K NEPEKPLITHIO TOMINBHHKA — cROY /&, a 3aTem
4EpPE3  HMCIOUIHHCE B HEM Ta3oBLINYCKHOH npoeMm
(xaiino) 4 NOCTYNAOT B KOHBEKTHBHYIO CHCTeMy 6.

B koHBeKTHBHOH cCHCTEME TOpAMME ra3bl LHPKYJIH-
PYIOT MO ra’oxo/y, KOTopblil HayHHaeTCH 3a xaiinom 4
H 33aKaHYMBAETCH Y BTOpPOH JALIMOBON AaJBHKEH 7.
["azoxon cocToMT H3 OOHOrO MJIH HECKONMBKHX dbLuo060-
pomos, B IﬂTﬂpHK raibl MonNepeMEeHHO HIMEHAKT CBOE
JBHAECHHE B NPOTHBONOJOAKHLIX HANDABICHHAX.

Tpoiias ra30xo, MPOAYKTH CrOPAHAA HATIPABISIOTCH
B KaHal & AbIMOBOI TPYGh — IBIMOXO/, B KOTOPOM JU1H
PEryJIMPOBAHHA CKOPOCTH [BHXEHHS MOTOKA [OPAYMX
Fa308 H NPEKPAIllCHHA MX UMPKYJIALHH YCTAHOBICHMI
3aNBHAKKH 6 B 7, B MecTax npoxona asimosoil Tpy6m 13
HEpe3 cropaeMoe nepekpuiTHe J0 CTEHEH JALIMOX0/a
BRINIOJIHAIOT  YTONMUEHHBLIMY, Onarogaps wemy ofpa-
IYETCA nportHBOnoxapHas pasaenka 9. Ipn Tommumue
paszenks 250 MM npocTpancTso mexay Tpyboii u nepe-

Puc. 4. OyHKUHOHAILHBIE IEMEHTH OTONHTEILHBIX Meueii:

{ — wanuw, 2 — noAToNoYNMA KaHan HuxKero oborpesa, 3 — Tonaus-
HHK, 4 —NpocM B NCPEKPLITHH  TOMAMBHNKAZ (xailn0), 5 — wncrew,
6, 7 — anamnxku, § — aumosol kanan (asimoxon), 9 — pasaenxa, 10 —
nepekpuitie, [/ — Tennowsonsuns, /2 — swapa, /3 — awmosas tpyGa,
14 — nepexpeiua, - /5 — aymuukn, /6 — KOHBEKTHBUGA chHoTema, 17 —
kamepa, /8 — ceon, 19, 21 — pmepxn, 20 — pewerxa, 22 — noanypano
(10nsuuK), 23 — rmaponlonsuis, M — dyraaMenT
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KPBITHEM JONMONHHTEIBLHO 3aN0JIHAIOT MHHEPAILHON Ba-
TOH HAR BoOHAOKOM [/, CMOYCHHBIM B IJIHHE,

Vuactok asimoBoil Tpybul 13, Bo3assnuaromuiics Han
KPOBJIEH, Ha3LIBAIOT olodoskom. Ero creHku Buiknagml-
BAIOT TaK, 4ToDbl 00pa’oBaicd BBICTYN, HMEHYEMBIii
BoUIpoH [2. Ceepxy nevb nepekpbiBalOT HECKOJbKHMH
(HE MeHee TpeX) ropHIOHTAILHBIMH PAJAMH KHPIHYA,
KOTOPbIE HA3BIBAIOT Mepexpuimuem WIH nepexpoieis 14.
HekoTopsie koHCTpykumn neveil chabkaloT nymmHkOM
15, Mcnonb3yeMuIM JUIS HATPEBA NMOMEIICHHS B NEPBbIil
NEPHO OTOIUIEHHA, KOIJA MACCHB NEYH eule He mpo-
rpeqca. 7ol Ke HeNH CAYKAT menioso3ovumsie Ka-
mepui 17, npencrasaswommne coboil OTEPLITEE NONOCTH,
KOTOpLIe oDorpeparoTes ALMOOBOPOTAMH, HO HE Co06-
[AKOTCA C HHMH.

s noiiepkanns npouecca ropeHis B TOTIHBHHK 3
qepes noAnyBasibHYI0 asepky 2/ nocrynaer KOMHATHbLIA
BO3ayx. [lpocTpanctBo MoA TOMIMBHHKOM BRINOJHAET
ABe QYHKUMH: 4epe3 Hero NnojBOAMTCA BOIAYX K KOJOC-
HHKOBOH pewieTke 20) W OJHOBPEMEHHO OHO CIIYKHT
cbopiukomM sonbl. [MosTomy oHO HasmiBaeTcs noddysa-
AOM HIH Foasmurom 22,

s Toro 4Todn HOBLICHTE HHTEHCHBHOCTH NMPOrpesa
NOATOMOYMHONH ACTH, B HEKOTOPLIX KOHCTPYKIMAX neueil
NPOKJANBBAKT NOATONOMHLIA kKaHan 2 HuwxHero obo-
IpeBa, PpacnojokeHHbiH HHKEC KOJOCHHKOBOH peluer-
kH 20. Huoraa nojronovnas 4acTk COACPARHT coobinaio-
lIHECH ¢ mnomeuieHneM HeboJbUINe  TEeNA0BO3/YIIHLIE
KaHa/ibl — IIAHULI [, Yepe3 KOTopble UMPKYIHPYET BO3-
ayx oborpesaemoro nometuenns. Braronaps stomy He-
CEKOJILKO NMOBRNUAECTCH MPPEKTHBHOCTD TEIIOOTNAYH MY
H YCTPaHACTCA neperpes nojla, Ha KOTOPOM OHa ycTa-
HOBJICHA.

Kak npaBnno, maccHBHBIC NedM BOIBOJAT Ha cob-
CTBEHHOM (hyHaamMenTe 24, KoTopeiii obecneynsaeT ycroii-
YHBOCTL BCEH KOHCTPYKLMH, NPEnaTcTBYeT 0DpazoBaHnio
ocanounbix TpemtHH. Ecan dymaament Haxommres Bo
BAAKHBIX TPYHTAX, MCKIY HUM H KHPIHMHON KiIajkoil
MevdH YKIAALIBAIOT CI0i ruaponsonsumn 23,

[lpn sxcnayatanun nevcii B HIKHHUX TOYKAX KOHBEK-
THBHOH CHCTEMB! /6 BHLIIAJAIOT Ca®a M JeTydas 30Ja.
JTH BEILIECTBA YIANAIOT Yepes 4YHCTEH 5, NpeacTaBisgio-
e cobol HeGosblMe MeTa/IHYecKHe JBEpKH, yCTd-
HOBJIEHHBIC B MOCTAX, rie AbIMOBBIC Fadbkl COBEpPINAIOT
MOBOPOT CHH3Y BBEpX.

§ 4. TETLTIOOTIANOUME
H TEMJIOBOCTPHHHUMAIOIME NMOBEPXHOCTH

Bamubivu (pyHKUHOHANEHEIMH HIEMEHTAMH SBJSIOT-
CA KOHCTPYKLMH NEYHLIX YCTPOHCTB, YYACTBYIOUIHE B
MPOLECCAX  TENJOBOCMPHATHA M TEANOOTAAYH, T. €,
B NPOLECCAX TEMIONEpeHoCa.

TennosocnpuumumMalouwlne NOBEPXHOCTH He-
MOCPEACTBEHHO OMBIBAKOTCA NPOJYKTAMH CTOPaHHS Ton-
JIHBA WIH HAXOAATCH B 30HE JOCATAEMOCTH TEIUIOBBIX
nyveil ropsuieli macchl (CTEHKH W CBOJl TOILIHBHHKA,
KdHaIbl ra’joxo/a).

TenaooTaalomuMHi HAILIBAIOT HAPYKHBIE MO-
BCPXHOCTH CTEHOK [1e4eill, OMBIBACMBLIC ¢ BHYTPEHHEH



CTOPOHBI ABIMOBBIMH T'd3iMH, & C HAPYXRHOH — KOMHAT-
HeIM BO3ayxoM. Hapyxknas noBepXxHOCTH MEPEKPLILIN
NeMH CHYHMTAETCH TeNJooTAAIomEeH JHIllL B TOM Ciydae,
eclH OHA PAcioiOkKeHa Hal M0J0M NNOMELIEHHH HE
suiine 9em Ha 2100 MM H ecad e¢ TONIHHA He mpe-
seiaer 210 mm.

PaznuualoT TpH BHAA TEIIOOTAANOMIIHX MOBEPXHO-
creil (3epkan): OTKpLITHIC, ODpallCHHBIE B OTCTYIKY M
KaAMEPHbBIC,

OmEprimpiry CHHTAIOT T€ [OBEPXHOCTH, KOTOpLIE
OTCTOAT OT CTEH W NePeropoiok NnoMeleHns donee Yem
Ha 130 MM; MOTOK KOMHATHOIO BO3JyXAa OMBIBAET HX
HEMOCPeJACTBEHHO.

OOpayennsmMu 8 OMCMYRKY TPHHATO HA3LIBATEL 110-
BEPXHOCTH MEqH, OTCTOSUIME OT OrpPakIalOIHX KOHCT-
pykimii menee wem ma 130 mm. Tlonocts, obpaszosan-
HAA CTEHOH WIH NEPEropojkod M TEIUIOOTAAIOIEH No-
BEPXHOCTBIO [€4H, HA3BIBAETCA omcmynkxoi. Echn oT-
CTYNKa HMeeT OOKOBBIC BEPTHEANBHBIE CTEHKH, €€ CYH-
TAKOT 3aKpLIMOil, eC/IH CTEHOK HET — omxpuimoil.

K kaseppim OTHOCATCA MOBEPXHOCTH, JAKTIOMCHHBIC
B TEILIOBO3AYIUHBIX Kamepax /7 newel (cM. puc. 4).

[Mpn onpenenenny QaxTHieckoil MIOWAAN TEIIOOT-
NAKIMHX NOBEPXHOCTEH B pacyeT NPHHAMAKOT HE BCHO
reOMETPHYCCKYH) BBICOTY NEYH, 4 TOJILKO €€ AKTHBHYIO
YacTh.

[fonak THBHOH BBRICOTOH NEYH NOHHMAIOT pac-
CTOSHHE [0 BEPTHKAJH OT KOMOCHHKOBOH PEILETKH HIIH
OT HH3 NOATONOYHOIO JALMOODOpOTA N0 BEPXHEH (NpH
To/MIHHE nepekpuiiun a0 140 mM) wan waxHed (npH
Tosmae  Gonee 140 MM) NIOCKOCTH  MEPEKPHILLIN.
OpHeHTHPOBOYHO AKTHBHAM BBICOTA MEYH paBHa pac-
CTOAHHIO OT N0JIAa A0 Mepekpbiun 3a BhiyeToM 300 mm.

Tennoornaya nopepxHOCTEH NEYH JABHCHT OT TOJ-
UIHHBI €€ CTEHOK, MATEPHAJA, KOTOPLIM OHH OT/CAAHLI,
pasMepa W KOHCTPYKUMH oTcTynkm (Tabn. 2).

B Tex cayyasx, Koraa TenaooTAarolias NOBEPXHOCTE
obpalieHa B OTCTYINKY, IHAMCHHA TENJOOTIA4H, NpHBE-
neHHble B Tabn. 2, YMHOKAKT HA NOnpaboMHbLIA KO-
tprunent (rabn. 3).

[Moneaysacy panneiMu 1abn, 2 v 3, MOKHO HANTH
haxk THHECKYIO TEMIOOTAAYY TOBEPXHOCTEH B 3aBHUCH-
MOCTH OT WX PAacnofIOKEHHA, 4TO MO3BOJACT CACHATH
OPHEHTHPOBOYMHLIE pPacyeThl NMEYHOTO OTOIJICHHA, eCiu

Tabanua 2. OpHeHNTHPOROMHAR TENAOOTIAYA NOREPXHOCTEH TENADEMKNX mewei

Tennoornasa nopepinocteit®, Br/mi

Meys CTEHA IIF'HI_:&EU.:II;I Jr_‘l;l:;lh OTCTYNER SR ﬂE]:;iﬂi:;llllMLml-

l 2 A 4 3 6 140 140...210
0 diriape - s 550 550 410 275 550 0 410 275
IMTYKATYVPCHHAR H B = — T — — e
Tomumue crerok 120 mMm n Gonee 330 330 250 155 330 250 165
Hzapazuosas maccoi cewiime | 7 npu s boe and N 343 0 0 il L
Tomumie credok 120 mm, a npounx oo 380 380 300 300 190 380 300 190
i el ¥ S0 | 580 | 430 | 430 | 200 | 580 | o | 430 | 29
g B i 30 | 30 | 20 | 260 170 | 350 260 175
Henpepuigiore n sartaxxoro rope- | 1200 1200 850 &850 580 1200 | 1200 1200 1200
37 « wvornesa no 120°c| 39 | 550 | a0 | a0 | 215 | ss0 |sso| s | ss0
e Rl u ation 30 | 330 | 250 | 250 | 165 | 330 |33 | 30 | 330

* TennooTaaua J'II.'I'MFI.HEI{'I'L"“ neMH nmpH TonE:e QPOoBEME NPUBSICHD 0 BEOC J'.I.[:Iﬂ‘Elll.. B WHCAHTENE THAMEHHA npl .:IJI}'HPLIHI!J-H TOLHEE Iy,
B IHAMCHATENE — NIPpH OJACKEPATHOR TODEE B CYTEH.

Tabawua 3. NMonparounsie KoMpPUUNEHTE K TEILIOOTAUYME NOBEPXHOCTH NEH

Homep o Monpa- Huu:pl " I'Iﬂnpa&
KOHCT- GREPIHOCTL : BOYHBIA | KOHET- OBEPAHOCTL B H LI
PYE- np:'-lH OreTynxa kospihu- | pyk- u':-m Orcrynxa koapdin-
IHH LIHEHT LM ILHEHT
1 OrkpeiTan - 1,00 5 Obpamensas| 3akpeiTeie, ¢ Wwokneid a| 05
2 ObGpawennas|  llupurof 130 sm w0 Go- | 1,00 B OTCTYIIKY ncg:uuﬁ pemerkoi
B OTCTVIKY Jiee OTKPWTHIE C JBYX CTO- 6 To me KpeiThie ¢ ODokoe, Ho | 1,00
A H IOTEPLITLIC CHHY CBEPXY
3 To xe llupunoit or 70 no| 075 7 MNepexpoina [lp  Tomummwe 140..| 0,5
. 130 MM OTEpLITHIE C ABYX npu  seicore | 210 MM
CTOPOH neHH A0
4 »o» Bakpuiteie ¢ OGokor m| 05 2100 wwm
JIHA, © HEKHER peleTkon
H OTEpPLIThIE CBEPXY LIIHPH-
Hoit or 70 ao 130 mm




HET DoJiee MOCTOBEPHBIX JAHHBIX, XapaKTEPHIYIOLLIMX
TEIIOTEXHHYECKHE NMOKAIATEH [e4YH (Hanpumep, B cuy-
H4¢ PEKOHCTPYKLHH M pPEMOHTa neveii),

3Had KOJMYECTBO TENMAOTHI, KOTOPOe MONET OTIATH
I M2 nosepxHocTH nmewn, MowHo PACCYHTATh CYMMapHYO

ml 4

4
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Pue. 5. Passeprea npamoyronssoil news

TEIIOOTAAIOWYIO NOBEPXHOCTL, HEOOXOAUMYIO 118 060-
TPeBa NOMEIUCHHA, no caeayiowmed gopmyne:

F, = 0/q,

rae F, — pacdeTHas TeniooTnalowas NOBEPXHOCTH Meyw,
M2, O — yacopas NOTPeGHOCTL MOMELICHNS B Temnore,
BT; ¢ — tennoornava 1 m2 newn, Br/m2.

Tennoornaomyio nosepxuocts neun onpenens T
METOAOM pasBEPTKH e¢ . rpaHeii No OTHOWEHHIO K (pa-
CaHoil niockocTH (puc. 5).

Obmyro nnowans newn BricoTol B, mmpumnoi A
H raybunoil 5 BeMHCAAOT M0 dopmyne

F=2AB + 25EB 4 2AE

HJIH
F=2(A+ b)B+ 245,

[Tpu noacyere Tennoornaun OTKPBITON MOBEPXHOCTH,
KOrJla X HeH NPHMLIKAET CTEeHa, KpoMe koxpdpuuneHTOB,
Yka3aHHeIX B Tabn. 3, BBOAAT mMoOMMWEArOLIMI Koxpihu-
HHEHT, KOTOPBIH YYHTLIBACT yMEHbLUCHNE 3epKana neyuu.
Mpu 3tom pykosoacTeyioTCs CICAYIOIHMH NPAaBHIAMH
(puc. 6):

CC/IH OTHOLUCHWE WHPHHLEL 3epkata A uw b ¥ Ton-
mnHe B npumbikaromeil crens! uin PA3Ie/IKH, 3aHHMAKO-
el cpeaHee nosokenne, Goablie 0,16, T0 noumxaio-
wHH ko3pduunent papen

| — B/A nan 1 — B/b:

ecin BiA < 0,16, 1o TENICOTARIOUIYIO MOBEPXHOCTS
YYHTBIBAIOT MOMHOCTBIO

CCIH NPHMBIKAIOIAN CTEHA MM Pa3ieNika 3aKphiBaeT
JAHIIE YIon Mme4H, YMEHbUICHWE Ten100TIaqyn IEpKana
NeYH He YYHTHIBAIOT.

Mpumep. B pesyabrate PEKOHCTPYKUNHH 3AHHA PaCIonpi-
foch OTANAHBACMOE nomelienne (puc. 7,a), Tpebyeres onpe-
AC/IHTL, KAKOBA TEIIOOTAA4a PAHEE CAOREHHON Mewn, n OpHEH-
THPOBOYHO MOACYMTATE, KAKAN HYKHA JAOMOAHHTEILHAR TeIIO-

1
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Piic. 6. BapuauTei npumsikanus paiienok ICPKAY mevm ] [
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Puc. 7. K npumepy pacueta Tenmooraaum mewm: !
4 — CXEMA YCTAHODEH neww. 6 — paxseprea newn; /.5 — cTeHKN nesy {U A =70
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OTOAKOLIAA NOBEPXHOCTb, YTODLI NOKPHITH TENAONOTEPH, BO3-
HHKIUHE B PEIYALTATE YBEIHYEHHA [JIOUIAJN TOMEILCHHA.
HononuuTteasnnie Tenaonorepn cocrasasior 400 Br, smicota
nesy B = 2000; mmpuaa A = 770; ray6una 5= 640 mm. Tleus
TeMIOEMKAA TOJICTOCTEHHAR Mipaslopas maccoll cswime | T.
Tonumua nepexpuimn nesn 210 mm. 3aaHA% CTEHKa NeYM
Bex0ART B oTeTynky mnpruod 100 mm. [loa soasHukoM AkiMO-
obopoToB HeT.

Pemenne Crponm passeprxy neun (puc. 7,6).

Haxoansm naomaan nosBepxHocTell neun (M2), npHHRMAan
BhicOTY akTHBHOrO obbeMa OT KonocHukopoil pemerkn: 2,0 —
—-0,3=1,7 m.

Mepeanss ! » 3aauas 3 crenxu: 0,77- 1,7=1,31 m2.

Bokopas nepas 2 n npapas 4 crenxn: 0,64-1,7 = 1,09 m2,

Mepekpuuuna 5: 0,55-0,64 = 0,49 m2,

Ha taGn. 2 waxoaum, ¥To npu pabote Ha aposax Tennio-
otaasa 1 w2 nmeun cocrasnser 380 Br npn oanodl Tomke
B CYTKM.

Caenosatensio, nepeanss cremka | otaaer 1.31-380 =
= 494 Br; Goxoman nemas 2 — 1,09.380 = 414 Br.

Jaanss cTeHka J BRIXOAHT B OTCTYNKY LWIHPHHOH MeHEe
130 MM ® mMmeeT pelneTky chuiy H ceepxy. [lo Tabn. 3
(momep 5) npunnmaem koapduument 0,5, Taxum obBpazom,
TeMAOOTAa4a 3a/Heill CTEHKH J COCTaBHT

0,5-(1,31 - 380) = 249 Br.
Boxosas npapaf cTeHka 4 NpHMLIKAST K pa3icike WIHPH-
wolt J = 120 smm. Otnowenne J/5 = 120/640 = 0,19. .
Mockonuky 0,19 > 0,16, BRoIMM noHrxaiowmii koxpdmn-
HHEHT, PABHBIN
1 - A/i6=1-0,19=081.
Chnegosatensiio, Teniootmaava Gokobol npasofl CTCHKH. 4
paBHaA
0,81:(1,09.380) = 335 Br.
Tomuuua nepexpoitun 5 neyn 210 MM, nosToMy BBOAMM

wophunmenT 0,5
0,5-(0,49- 380) = 93 Br.

Crenoparenbio, 06IIAR TEMIOOTAAYA NCYH COCTABUT 494 +
+ 414 + 249 + 335 4+ 93 = 1585 Br.

TMpopepus, YAOBICTBOPACT AN 3Ta *¢ Nedb HOBRIM YC/0-
BHAM MPH A0NOJHMTENBHBIX Temtonorepax 400 Bt u nepepone
e Ha YroJib, YBEJIHYHBAKLIMA TENIOOPOHIBOAHTENBHOCTE HA
20%;. '

Haxoaum, to Tenaootiada | M2 meun GyAeT coCTaBianAThb
380-1,2 = 460 Br. CnemopaTensHo, TEMIOOTIA4a NOBEPXHO-
¢cTefi MeYH COCTABHT:

1) 1,31-460 = 603 Br.

2) 1,09-460 = 501 Br.

3) 1,31-460-0,5 = 301 Br. .

4) 1,09-460 = 501 Br.

5) 0,49-460:-0.5= 113 Br.

Beero ... 2019 Br.

Morpetnocts B Tennore cocrasnset 1585 + 400 = 1985 Br.

Takum obpazom, se TpelyeTca yCTaHaBIMBATE APYTYIO MeYb.

§ 5. KJACCHOMKALIMA NMEYEA
H MX KOHCTPYKTHBHBIE CXEMBI

Meyn kaaccHPUIMpPYIOT MO OCHOBHBIM TMPH3IHAKAM,
obnervaroliuM BIOOP TAKHX YCTPOHCTB, KOTOpBIE HaH-
aysmuM 06pa3zoM COOTBETCTBYIOT KOHKPETHBIM Tpebo-
BAHHAM TEIUIOBOIO peXHMa 3aHHA, CTeneHH OBITO-
yerpoficTea, BHAY NPHMEHAEMOro TOIUIMBA, TEXHOJIOTHH
cTpouTenbHbX pabor M T. I

OCHOBHBIMM NpH3HAKAMHE meueil cunTaT (yHKUHO-
HATBHOE HaIHAYMEHWE, KOHCTPYKTHBHOE HCOOJIHCHHE, 3KC-
MIyaTallHOHHBIE XAPAKTEPHCTHEH, TEXHOIOIHYECKHE OCO-
GCHHOCTH HMX COOpPYXKEHHS.

Mo dynkyuonaibiomy HAIHAYEHINO
OJHO-, IABYX- W MHOIOLICJICBBIC.

OpgHOLEEB bl e NeYH NpeaHa3sHAYEH B! JUTS BRINOT-
HEHHA Kakoil-mubo oaHOW (PYHKUHM: OTONJIEHHS NOME-
[LCHHIl, TMPHrOTOBJEHHS NHILH, 3ANAPHBAHHA KOPMOB,
cymikn  pykToB, nuaomatepuanos. [lo Hasnavenmio
neYs HA3LIBAIOT OTONHTENLHON, BapouYHOll (KyXoHHOM),
KOpMO3anapoYHoH, CYMIHIBHOM. i

JleyxueneBble NeYH MOrYT OJHOBPEMEHHO Bbi:
NOAHATEL /B¢ (YHKUMHM: OTOIIEHHS H TNPHrOTOBJICHHSA
MHILH; TPACOTOBICHHA NHIUK H BLPAbOTKH TEMIOTH
[UIS KBAPTHPHRIX CHCTEM BOJIAHOIO OTOMNACHHA, HAIpe-
BAHHA ropaveil BOALI A8 XO38iCTBEHHBIX LECTEH M NpH-
roropieHus kopmos. K AByxXuejnesbiM OTHOCAT TaKike
neyH, YHKUHOHMPYIOLIME KAK B PEKHME KpPaTKOBpE-
MeHHOH JyuucToil oTaaun  (Dnarozaps  OTKPLITOMY
OTHIO), TAK H B peIVALTATE [UTHTEIEHOINO KOHBEKTHBHOIO
TennoobMeHd MEXIY TeIIOBOCIPHHUMAIOLIHME W Ten-
JNOOTAAMMIHMHE NOBEPXHOCTAMH H MOMCILICHHEM.

Jlpyxnesnesbic nedn OwBalOT OTOMATCILHO-BAPOYHBIE,
KYXOHHBIC Mevn (O4aru) co BCTPOCHHLIMH TEHEPATOpPaMH
TennoTsl (IMECBHKAMHE) BOASHOIO KBAPTHPHOIO OTOI-
JIEHHA, TIEYH-KAMHHBI, NeYH-KaMeHKH ¢ 6axaMu Ui Ha-

rpesa BOILI H T. I
Muorouenesnsl ¢ Ne4d CAYEAT JUIA BbLIMOJHCHHA

HECKOJBLKHX (pyHKIMA: OTOMMICHHA, HECKOJLKMX TepMH-
YecKHX oOnepanui, BhIICPAKH IOTOBOH nHIM B YCio-
BHAX BBICOKHX Temmnepatyp ((yHkumm Tepmoca), CyLKH
OpPOAYKTOB, OEXKAL H T. . B MHOrougejessix mnevax
MOMKHO BhINEKaTh Xaed, o0pabaThlBaTh CENLCKOXO3AH-
CTBEHHYIO NPO/YKIIHIO MpHycaneOHbix y4acTKOB, & TAKKE
MOJY4aTh TOMAEHOE MOJIOKO H KHCIOMOJOYHBIE NpoO-
ayeTel. K MHOroueneBsiM OTHOCAT BCE PA3HOBHIHOCTH
PYCCKHX H HEKOTOPBIC CNCUHAJLHBIE TNEYH.

B 3aBHCHMOCTH OT KGHCcmpyKMuaHoso  HCROAHERUN
neyu KJaccHPUUHPYIOT MO TEUIOEMKOCTH  TeMIlepaType
Nporpesa TeILIOOTAAIOMMX NOBEPXHOCTEH | CXeMe IBHkKe-
HHA [LIMOBLIX I'd308B BHYTPH MAacCHBA, TOJILIHHE CTEHOK]
dopMe B njaHe; ITAKHOCTH; cnocody OTBOAA raloB M3
MeYs; OCHOBHOMY MATEPHANY MACCHBA, TEXHOJIOIHMH
BOABEACHHS ; BHAY HCOOJIL3YEMOIO TOIMIMBA H CNOCOOY
€ro CKHIaHHA ; ra3oBble NevH AONOJHHTEIBHO — M0 NJ0-
a1 OCHOBAHKA.

Mo menitoemrkocmu NEMH JEIAT HA TCIUIOEMKHE H
nerennoemiue. [IpH 3ToM nmoa TEMIOEMKOCTBIO (4KKY-
Myampytoileil cnocoOHOCTEIO) MOHHMAKT KOJHYECTBO
TEIUIOTH], HAKAIUIMBAEMOE ME4bi0 3a BpeMs OJHOH
TOIKH.

Tennoemkue neuu (puc. B) OGmaronaps 3naum-
TeNLHON aKKyMyJIupyrowed cnocobDHOCTH noAJepKH-
BAKOT B MOMEIICHHAX NOYMTH PABHOMEPHYIO TEMIEpPaTypy.
MX KOHCTPYKIHH MO3BOJAIOT OCYLUECTBAATH ABYX- HIIH
OHOPA30BYIO TONKY B TedeHne cyTok. TennoeMkue meqn
[IHPOKO NPHMEHAIOT B KH/IbIX M ODLIECTBEHHBIX 371a-
HHAX C NOCTOSHHBIM NpeObIBAHHEM JUoAeH.

K TennoeMEMM OTHOCAT ME4H C AKTHBHBIM 00BEMOM

1

neynw OwIBAIOT



or 0,2 m* n Gonee, TONIIMHA BHEUIHMX CTEHOK KOTO-
peix B 06JaCTH TOIUIHBHUKA HE MeHee 60 MM, a npounx
KOHCTPYKTHBHBIX 27eMeHTOB — He menee 40 MM,

AKTHBHBIM HA3LIBAKOT 0OBEM HAIPEBAIOIETOCH Mac-
cHBA neun 0e3 BRMETA NycToT, AKKYMYJIHPYIOWYI ClIO-
cobGroctes akTuBHoro obsema Q (k[lx) onpeacasior no
dhopmyne

Q = cm_ At,

rjae ¢ — yAc/lbHAA TCIJIOEMKOCTH MAaTepHalda MacCHba
neuw, kJIx/(kr-°C); m, —macca akTHpHoro obbema
neun, Kr; Af — nepenan TeMnepaTyp MaccHea ne4yd B Mak-
CHMAJTbHO PA30OrPeTOM COCTOMHHH H K HAaYauy ciaeayro-
e Tonkwu, “C.

Maccy axTHBHOTO ODBEMA ONPEACNAOT KAk Npowns-
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Puc. 8. Tenaoemxas nedb

pefeHHe 00BEMa KHPNHYHON KNAJKH HA €€ ILUIOTHOCTL.
Ob6BeM KNAJAKH HAXOAAT NYTEM BLIMHTAHMA W3 AKTHBHOTO
obbemMa neyn odbemMa, IaHHMAEMOT0 NYCTOTAMH — M0J10-
CTAMH KOHBEKTHBHOH CHCTEMBI H TOMJIHBHHKA:

m, = (¥, = V,)p,

rae V, — axtusnbii o6sem neun, m3; V, — obpeM no-
nocTeil, M3 p — IOTHOCTL KJAJKH, Krim?,

[Mpn npeasapHTelbHBIX pacuetax V, npuHAMaoT
MCXOJIA W3 CASAYIOWEro NpOoUSHTHOTO COACpKAHHA
obwema nojocteid B V, neuweii (77): TONCTOCTEHHBIX
MPAMOYTOJBHLIX — 30; TONCTOCTEHHBIX KpYribix — 23,
TOJCTOCTEHHBIX YIJIOBBIX C TEIIOBO3AYIIHON KaMepoii —
35: TOHKOCTEHHBLIX OeCcKapracHbIX — 35, KapKacHBIX —
38; AByXueneBwX OTONHTENbLHO-BapoMHBIX — 40,

AKKYMYJHPYIOLIAs crnocoGHOCTE NEYH C OTKPBITHIMEH
MOBEPXHOCTAME TEIUIOOTIAYH XapakTepuiyer Haubolee
BAXKHBI  KpHTEpHA — TeNAONPOH3BOANTEILHOCTE  1IeY-
HOIO YyCTpoiicTsea.

Hetennoemrune nedn (puc. 9), H3IrOTOBJASEMbIC
B OCHOBHOM M3 CTAJTH W 4YyI'YHA, XAPAKTEPH3YIOTCH He-
IHAYHTENLHON  TEIIOAKKYMYTHPYIOUICH CnocobHOCTLIO
WK ee oTcyrcreueM. Takue nevH O0OBIMHO COCTOAT M3
OJHOTO (PYHEUHOHANBLHOIO IeMEHTa — TOMIHBHHKA, Ch-
CTEMBI ALIMOODOPOTOR ¥V HHX HET, MOITOMY TeMIepa-
TYpa OTXOAAIIMX Ta3loB, Kak npasuno, B 3.4 pasa
BBIIC, 4YeM ¥ Tennoemkux neyeil. Herennoemene meyu
NPHMEHAIOT JUTA OTONJICHHA 31aHHI ¢ KPATKOBPEMEHHBIM
NpednBAHHEM JIHOICH.

Mo mevnepamype npozpesa menioomaoaowix nogepx-
wocmeii ievn DhIBAIOT YMEPEHHOT O, NOBLILICHHOTO W Bbi-
COKOTO NMporpesa.

Bnewax yMepeHHOro nporpesa reMnepa-
Typa BHELIHMX MOBEPXHOCTCH B OTAC/ABHBIX TOYKAX HE
npepbiaer 90°C. Takue nedn HCnosLiyioT B JICTCKHX
i J1eueOHBIX YUPeXKACHHAX,

ey noswWEeHAOro Nnporpepa pasorpe-
BAKOTCA B OT/EJILHEIX TOYKAX BHEWHHUX [OBEPXHOCTEH
Ao 120°C, a cpeaHss HX TeMneparypa COCTaBasScT

Puc. 9. Herennoemgune nequ




90°C. Ilo caHnTaApHO-rHIHEHHYECKHM YCIOBHAM Takue
MEYH YCTAHABAMBAIOT B KWHJILIX H ODIICCTBEHHBIX 3714-
HHAX MACCOBOTO CTPOHTENLCTBA (HMcKmo4as sedebHbie
CTAUHOHAPBI, WIKOJbI, JETCKHE Cajbl H OPYTHE COOpy-
KEHHA, yKa3zaHHbC B Tabm 1).

Ins nevweil BRICOKOIro Nporpesa Temnepa-
TYPY Harpepa TCILIOOTAAIOUIMX MOBEPXHOCTCH He orpa-
HHIMBaloT. TakHe mneYdn B OCHOBHOM BLINIOJHAIOT M3
METAJIA, MOCKOJILKY OHH SBJISIOTCA HETEIUIOCMEKHMM,

[lo cxeme Osuxcenus OWMOENX 20306 PAIIHYAIOT
newdm :

C NOCAENOBATENbHON KOHBEKTHBHOH CHCTE-
MOH, cOCTOSIIEH W3 OAHO-, ABYX- M MHOroobHOpPOTHOrO
ra30X04a, BEAIOYAKMIIEr0 BEPTHKAJBHBIC HIH TOPH3OH-
TAJIBHBIE ABIMOODOPOTHI;

¢C mapaijgenbHoM, oaHO- ‘W ABYXO0GOpPOTHOIM
KOHBEKTHBHON CHCTEMOI ;

¢ DeczavanbeHOH (KOANakoBoi) KOHBEKTHBHOM
CHCTEMOIM, B KOTOPOH OTCYTCTBYIOT JLIMOOGOPOTHI;

C KOMOMHHpPOBAHHON KOHBEKTHBHOI CcHCTe-
MOH, B KOTOPYIO O/IHOBPEMEHHO BXOIAT BEPTHKAIBHEIC
H TOPH3OHTANBHBIE ALIMOODOPOTLI, 4 Takke DecKaHallb-
HAS HAATONOYHAN 4acTh (KONMAK), WIH TOPH3IOHTAILHBIE
H BEPTHKAJBHBIC KaHANLI W TENJNOBO3IAVIUHBIE KAMEPHI.

[lo mongune cmenox TenIOEMEME Neyw AeNST HA
TOJNCTOCTEHHBI € ¢ ToJuuuuoi creHok 120 MM 1 Go-
Jed H TOHKOCTEHHBIC, ¥ KOTOPBIX TOJIIHHA Ha-
PY#HBIX CTEHOK TONIHBHHEA 120 MM, a npouux — 1o
T0 M.

[lo gopme & naane neun OLIBAIOT NPAMOYrOALHLIE,
KBAJPaTHBIC, MHOTOYTO/ILHBLIC, KPYIJIbI€ H YIJIOBBIC.

[IpaMoyronbHble W KBaApPATHBIE MEYHH,
WHPOKO PacnpoCTpaHeHHbIC, OTIHMAKOTCA MOPOCTOTON
KN2JIKH M OT/IENKH.

Kpyrasie » MEHOTOYTIroJibHBIC IEYH B OCHOB-
HOM MPHMCHAKOT NPH COOPYAREHHH TOHKOCTCHHBIX MMeYei,
JAKTOYEHHBIX B MeTanlnudeckuil dyraap, a rtakxe npu
HBOJCKOM H3rOTOBJIEHHH HETEIUIOCMEHX YYTYHHBIX [le-
HeH BBICOKOrO mnporpesa.

Yrnoseie neun, xors u OBomee clokHbE npH
MPOM3BOACTBE paboT, 4eM NPAMOYIOJBLHBIC, OAHAKO
HEPE/IKO XOPOIIO BINHCBIBAKOTCH B HHTEPBED MOMCILICHHH,
3AHAMAA HAMMEHLIUYIO MOJe3HYI0 muoinaab. IMpume-
HEKOT TAKHE MNCYH B ODUIECTBEHHBLIX M PEXC KHJIbIX
JAAHHAX, CTPOALIHXCA MO HHIAHBHAYAILHBIM IPOEKTAM.

[Mo smamcuocmu pa3zTHIAIOT OAHO- W ABYXBAPYCHBIC
neym.

JABYXbaApyCcHBIE NEYH, MACCHB KOTOpPBIX pacro-
JokeH B nNpejiesax nepBoro M BTOPOro atameil, HMEKOT
OJHH TOIUIHBHHE, HAXOAAUIHHCA B MNEPBOM HIH NOJ-
BATLHOM ITaMe, TaKMe NeHH HA3ILIBAKT ABYXITa k-
HbI M H.

ABYXbAPYCHLIC ABYXTOINOYHB ¢ NEYH Npei-
CTABAAIOT CODOH JIBA MACCHBA, PACIOJNIOKEHHBIX OMH
HAO OpPYrHM, Kax/IblH CO CBOMM TONNHUBHHKOM, Takwue
NeYH COKPALICHHO HA3LIBAIOT ABYXBAPYCHBIC. B nacros-
g€ BpEMA LHPOKO NMPHMCHAKOT THIIOBLIE OJHOAPYCHBIC
0 AByxuApycHbie meyn mapok ITTO u T/, JAsyxsapye-
HBIC TICYH YCTAHAB/IMBAIOT B JIOMax C PacnooKeHHeM
KBApTHP B ABYX ypoBHsAX.

[To cnocoGy omeoda cazoe PazIMMAOT NEMH ¢ HAa-
cajoit TpyGoi, ¢ OTBOJIOM JibiMa B KOpeHHylo TpyOy
HIH B KaHaJ, pacnojioxeHHLIi B CcTeHe.

Hacaaneie Tpybel BO3BOAAT HENOCPEACTBEHHO HA
MACCHBAX TEYCH, B Pe3yJIBTATE YEr0 HAIPY3Ka OT HMX
NepeaacTcs Ha KI4AKY neqw,

KopenHbie Tpybbl — 3T0 OT/AEALHO CTOSIIHE CO-
OPYAKCHHA C CAMOCTOATE/IBHBIM (PYHIAAMEHTOM, KOTOPLI
BOCIPHHHMAET cOOCTBEHHBIH BEC BHILICICKAIINX 3JIC-
MEHTOB [AbLIMOOTBOMAA, 4 TAKKE BETPOBbIE H JApPYTrHE
HATPY3KH, BOIHHKAIOUIHE B NPOLECCE IKCILTYATAIMH.

BHYTpeHHHE ABIMOBEIE KaHAIBI PACIONOKEHE B KHP-
MHYHOH KNAJIKE KANMTAIBHBIX CTCH 34HMA.

[lo mexnoaveuu sozsedenns newn xaaccupmumpyror
HAMONHOCOOPHBI €, MOHTHPYEMBIE H3 HHAYCTPHAB-
HhIX KOHCTPYKUHH 3aBOJACKOIO H3rOTOBJIEHHHA, H HA Bbl-
KMaablBACMbie H3 MENKOIWITYYHBIX MaTepHa-
N0B (KHPNHYa, KEPAMHYECKHX M3IPA3LOB).

[o sudy wenoaszvemozo moniusa pasiHMAIOT NEYH !
ana apos, yraei, topda, raza, nedHoro GLITOBOIO TOMN-
JIHBA, COJIOMEI, KH3AKa, [UEJIYXH CEMEYeK, ONHJIOK,
KHAKOIO TOmausa (hopcyHounsle n kanensubie). IMewn,
padoTaOUIME HA KHUIKOM TOIUIHBE M a3e, COOPYKAIOTCS
[0 CHeUHATBHBIM [POCKTAM, COIJIACOBAHHBIM C COOT-
BETCTBYHOIIHMH OpraHf3alHAMH HAJ130p4d.

[To sxenayamayuonnwim xapakmepucmuxam, B OCHOBE
KOTOPBIX JIEKHT NPOAONKHTCIBHOCTE NPOLECCa TONKH
neweii, nevd ObIBAIOT NEPHOAHYECKOTO, HENPEPLIBHOIO M
IATAKHOIO TOPEHHA.

B zasucumocTH oT T0ro, Hackoabko MphekTHBEH M
UIHPOKO NPHMEHASTCA JaHHBI THI NEYHOIO YCTpoicTRa,
4 TAKKC HACKOJIBLKO MOJHO paipadoTana TexHHYecKas
JAOKYMCHTAINA (PYHKIHOHANBHLIX I1EMEHTOB, €I0 OTHO-
CAT HWJIH K THNOBLIM KOHCTPYKIMAM, 0DR3aTE/NIbHLIM [UIN
CTPOHTCALCTBA, WM K HETHNOBBIM  OIpaHHYEeHHOr O
pacnpoct paHcHHA.

Tunossle Neyn npeaHaIHAYeHbl JUIS MACCOBOTO
CTPOHTCABLCTEA, @ HETHN O BBl e — ANA 37aHMH, coopy-
HAEMBIX HA OCHOBE HH/AWBHAYAJILHBIX TIPOCKTOB.

KoHCTPYKTHBHOH CXeMOIl neun Ha3bBalOT CHCTEMY
BEPTHKANBHEIX H FOPHIOHTAJILHEIX 1EMERTOB, 06pasyio-
IHX ee HEeCyWHH OCTOB, KOTOPBLIl BOCTPHHAMAaET aeii-
CTByIOUIME HA medb Marpysku. Ilo smay Hecymero ocro-
Bd, CO3IAIOIIEIO MPOCTPAHCTBEHHYIO KECTKOCTh, pasin-
YAKT [BE OCHOBHLIE KOHCTPYKTHBHBIE CXEMBI [EMHBIX
YCTPOHCTB: KapKacHylw W OeckapKacHyio.

BoAbmMHCTBO KapKACHBIX  KOHCTPYKUMIE — 31O
HHAYCTPHAJTLHBIE TEIUIOEMEHE MNEYH NMOBLIIUEHHOID npo-
rpesa ¢ NOCHeAOBATENbLHOH KOHBEKTHBHON CHCTEMOIL,
Kapkachbie nedd Moryr ObiTh OTONHTEIBHBIE, OTOMM-
TCJbHO-BAPOUHbLIE, & TAKKC KYXOHHBIE IJIHTHI 3aBOj-
CKOT'O H3TrOTOBJICHHA.

beckapKkacHBMH HA3LIBAIOT THNOBBIE MENKO-
[UTYYHBIC H HIPA3LOBLIC NCYHBIC YCTPOHCTBA, KOTOPbIE,
KaKk [PaBH/IO, BO3BOAAT HENOCPEJACTBEHHO HA MECTE MX
YCTAHOBKM.

B nactosumiee spemsa pegercs paborta maj coana-
HHEM HOBOI'0 KJACCa THIOBBIX OeckapkacHeiX HHAYCT-
PHANLHLIX 3aBOACKHX DeTONHBIX newedl, xapakTepuiyio-
LIHXCA BBICOKHMH IKCIUTYATAIMOHHLIMH Ka9eCTBAMMH.
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I'nasall

[NOATOINOYHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI

TEIIJIOEMKHUWX NEYENR

§ 6. MOA3EMHBIE ®YHIAMEHTBI NMEYER

Maceca TemoemMkux nedeli B 3aBHCHMOCTH OT MX
TENIONPOH3BOANTEILHOCTH H KOHCTPYKTHBHOTO MCITOJI-
HCHHA KONEDNETCH OT HECKOJIBKHX COTEH 10 HECKO/b-
KHX TBICHY KHJIOTDAMMOB. Tak Kak nojiel W NepeKphiTHA
FPak/JaHCKHX 3JaHHH HE pacCYHTaHBLI HA TAKHE 3HAYH-
TEJIbHBIE HATPY3KH, TO B cooTBercTBHM co CHull
2.04.05—86 newyn maccoit 750 kr u Gonee HeoOXOMHMO
YCTAHABIHBATE HA OTACNLHLIC HYHIAMEHTH MM HA Cric-
[HAJTEHBIE OCHOBAHMA,

PYHOIAMEHT NeYH — KOHCTPYKTHBHBIE 27MeMenT,
Hepe3 KOTOPbLIH HAIpY3Ka OT Hee mepesaeTcd Ha TPYHT
OCHOBaHHA.

@yanaMenTsl neveil GuIBAIOT MOMIEMHBIE H HALIEM-
Hele. Tlogsemubie (ynmamMenTsl cayxkat onopoil ais
meyed, PacnojIoXREHHLIX HA MEPBBIX JTakax 3NaHuil, a
HaA3eMHbIe — 118 Tevel, PacrnoNOKEHHBIX Ha BTOPBIX
ITAKAX, & TAKKE JUIS BEPXHHX APYCOB JIBYXBLAPYCHBIX
OTONHTENBHBIX TICHEH,

Harpyskn oT newel, pacnoiOKeHHBLIX HA NEpPBBIX
ITaXaxX, NepelaloTcs HA TPYHT OCHOBAHHA Henocpei-
CTBEHHO nouowpoi ¢yHIaMeHTa, a oT neveil Beimee-
KALHX ITAXEH — 4epe3 HeCyLIHe KOHCTPYKIIAH 3JaHM%,
KaK NpaBHio, KANHTAILHBIC CTEHL! MIIH MACCHBBI TIEPBBIX
APYCOB OTONMTE/ILHBIX YCTPOHCTH.

Hodoweoi 1 (puc. 10) HA3LIBAKOT HHAKHIOW MJIOC-
KOCTh (hyHIaMeHTa, NMEpeJalollylo HArpy3Ky OT Haj-
(PYHAAMEHTHBIX KOHCTDYKTHBHBIX J€MEHTOB Ha OCHO-
BaHHe 7.

OcHoBaHMeE — 3TO . PYHT, HENOCPEACTBEHHO BOC-
NPHHAMAIONIHH HATPY3IKH OT COOPYACHHA M pPacnofio-
MEHHBIH, Kak npasuio, Hwxe (yanamenta. OcHopanmne
HA3BIBAIOT ecmecmeeniblm, CCIH IPYHT NOA NOAOIIBO
(hynsamenTa HAXOANTCHA B COCTORHHH €0 MPHPOHOIO
3a/ICTAHHA, H NCKYCCMBENNbIM, ECITH TPYHT HCKYCCTBEHHO
YIIOTHAIOT, YKPEIIAIOT,

Odpes 3 — ropH3OHTANBHEIT ycTyn, obpasyembiii
BEPXHAM paaoM Enagaxkn 2 GymiaamedTa W MaccuBom 4
MeyH,

FCaybuna saroncenusn 6 hynaaMenTa neun — 3To pac-
CTOSHME OT MNOBEPXHOCTH 3eMJM j0 nomsowswki [. Cuy-
DHHA 3a10KeHHs QYHIAMEHTOB 3ABHCHT OT CHEAYHOLIHX
taxropos (CHuIT 2.01.01 —82): reonornyeckux u rupo-
JIOFHYECKHX TPYHTOBBIX YCIOBHIl; KIMMATHYECKHX OCO-
OeHHOCTEH MECTHOCTH; HATPY30K W XapakTepa MX BO3-
ACHCTBHA; MATEPHANA M KOHCTPYKUMM (QyHIAMENTA:
CBOHCTB OCHOBaHHS, .

[Tpu Bo3BeseHnn NoA3EMHBIX (YHIAMECHTOB CleiyeT
NpaBHILHO ONEHHTL CBOHCTBA OCHOBaHHA, VCTAHOBHTH
GesonacHyio riayGHHy 3a10KeHNs, A0BUTHCH TOro, YTODLI
OCAlIKa Tevell He NpeBBlIANa AONYCTHMBIX 3IHAYCHHI,
Hna dyuaamenToB OOHOITARHBIX IMAHHI OCHOBAHHEM,
K@K TpaBiio, CIAYKAT TPYHTB, KOTOPBIE Henocpe-
CTBEHHO BOCHPHHHMAIOT HATPYIKH OT newei,

4

[Ipu coopyennn dynnamenTos Ha cnabpix rpyHrax
BOIBCACHHBIC MEYH B Pe3ybTATe HEMOONEHKH CBOICTB
OCHOBAHHSA MOIyT pazpywnTbes. Ecim sTo nponsoiizer,
TO B NPOUECCE TOPEHHS TOIUTHBA B MEYH MOKET BO3-
HHKHYTB MO#Xap.

Koncrpykuns (xnanxa) dynnameHta moxer pa3spy-
[MHTBCA TAKKEC B PEIYILTATE HCKAYECTBEHHOIO BHINOJ-
HEHHS paboT: niaoxoi nepeBg3kH LUBOB KamHel
0610K0B, NEPHOIMYECKOTO YBIAKHEHHS M NPOMEp3aHHs
yssamenTa, BRIMBLIBAHHA TDYHTOBBIMH BOJAMH pac-
TBOpA.

B ToM cnywae, ecnm ocHOBaHHMEM CAYEAT MYYHHH-
CTHIE TPYHTHI (BONOHACHIUCHHLIC TLUIEBATHIC CYTJIHHEH
H CYMECH), YIHTBIBAIOT BO3AEHiCTBHE HA MOJOIUBY IHA-
YHTEIbHBIX CHJI NYYCHHS, KOTOpLIE MOIYT HAPYIIHTH
HEAOCTHOCTL (PYHAAMEHTOBR,

B HekoTOpBIX chy4asix Ha knaaky GyHIaMEHTOB OT-
PHUATETLHO BANHAIOT ArpecCHBHLIC NONOMBEHHLIE BOJIK,
BLILIENAYHBAIONIHE KIal04Hbie pacTBOpbl. [lostomy npu
KJIAKE KAMEHHBIX (DYHIAMEHTOB MO/ NeYH BAXKHO Tipa-
BHJILHO BhIDpaTk Mapkn pactopoB (tabn. 4).

Mo Buay npumensemoro matepuana dyHaamMenTsl
Noa MNedH OJHOITAKHLIX 3daHmii Moryr OwiTe BGyTo-
BbiMI, KHPNHYHLIMH, DETOHHBIMH, MOHO/IMTHBIMH WIH
cbopubiMu. Hesasucumo ot Buaa matepuana rabapur-
Hbie pasMepsl dyHOaAMEHTa B NJaHe A0TKHB obecne-
HHBATL BO3MOKHOCTE 0OpazoBanns obpela BeaHYHHOMN
He meHee 50 mm,

Ot npounocTH (P)YHAAMEHTA 3ABHCHT JOJTOBEYHOCTD
newed. IToatoMy npu pacuere newell onpeleisioT BHI
H MapKy (MpOYHOCTL) MATEPHAIOB, W3 KOTOPHIX COOpY-
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Puc. 10. Koucrpyxuns Gytomoro dynsamenta mewn:

! — nopowsa, 2 — GyTosas xnanka, 7 — obpey, # - mMaccHr newn, 5 —
HAPOHIOARUMN, 6 — ravBunn MN0KeHnn, 7 — ocHoBaMNE
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It' Tabamna 4 Mapxkn pacTBopoB 118 KJIAJAKH YHIAMEHTOB
N0 MedH B IABECHMOCTH OT BJIAKHOCTH IPYHTOB

['pyur
Pactop Mano- - HACHILUEHHLI
AV H LI e ! BOA0H
HLIf
HemenTHO-H3- 25 50 | He pexomenayetcs
BECTEOBBIH
HapecTronwtit | He pexomen- | — -
myeTca
LiemenTHO-r1H- 25 50 | He pekomenayerca
HAHBI
LlemenTHnii - - 50

Mpumesanwe. [Mpu sanonuennn Bonoit we Gonee 507%
ofbema nop rpyHT CYMTACTCA MasnobaakubM; 0T 50 go 80T, —
09¢Hb BAAKHBIM; Donee B0 %, — HACBIUCHHBIM BOMOH,

®alot dyuanamenr. B tabn. 5 npusencHsl MapkH Ma-
TepHAIOB, XAPAKTEPHAYIOME MHHHMAJBHBIC MPEICibl
NPOYHOCTH Ha cxkaTwe.

TaGanna 5. Mapkn MaTepHAIOE 118 GYHAAMEHTOB N0 NeYn
B JABHCHMOCTH OT BJAAKHOCTH PYNTOR

Cpyut
Marepuan SRR, ouens, | HAcbILLICH-

paAKHEE | BaRKHEIG Hbi

BOAOR

ByToBeill kKaMeHb 150 200 200
Kepamuvecknil Knpruy 100 150 150
Beron co webGrem H3 GyTo- 50 70 9

BOM0 KaMHHA

Kpome NpoMHOCTHEIX NOKa3laTeNned MaTepHANbl, HC-
noabiyeMbie JUIA yHIAMEHTOB NMOJ NMe4H, JO/IKHBLI OT-
peuats Tpebopanuam CHull 11-22 - 81 no moposocroii-
KOCTH, KOTOpas xapaktepniyerca mapkoi. Mapka mo-
POOCTONKOCTH YCTAHABIMBACTCH 110 KOJIHYECTBY UHMKJIOB
JAMOpAARKHBAHKI W OTTAHBaHHA, KOTOPOE MATEPHAJl Bbi-
AEpXHMBAET B MpPENenax JAONYCTHMOIO CHHXKEHHH ero
ApodHocTH M Ge3 SBHBIX CNEA0B paspylLICHHI.

Moposocroiikocts, Mpa, maTepnanon,
HCNOILIYEMBIX JUTH YHIAMEHTOBR B0 HEYN

Bytobbifl KAMEHb NpH YPOBHE IPYHTOBLIX BOI!

ST A BT e ST B e 35
TioE - T el R P T S P 25
Beron H KepaMHYCCKHA KHPNHY [IPH YPOBHC [PYHTO-
ARX BOJT:
- L T e Rt SIS S £ SN P 50
BEEE. LT M i et e B e e e e i5

Knanky 3 OyTOBOro KaMHs HCMONB3YIOT NpPH He-
foasiumx obbemax paboT U NPH HATHYMH MECTHBIX pe-
cypco. Knamky m3 KepamMHYeckoro Kupnu4a o OyTo-
fleroHa NPHMEHAIOT A8 (PYHIAMEHTOB, HCNBITEIBAIOLINX
HE3HAYHTE/IbHBIE PACTArHBAIOMIHE YCHIIHA.

[nybuny sanoxenus QyHaaMeHTa neyn BeiOHpaloT
HCXO0/A M3 YCIOBHH YCTOHYHBOCTH KOHCTPYKUHH H Me-
CTa pAacnoJIOKEHHA €€ M0 OTHOWEHHI K (QyHIaMEHTY
11aHuA, obopyayeMOoro ne4YamMH.

Munmsansias  raybuma  Jagomennn  QYHIAMENTOR
neveil B apMoBWX TpYD, Mm
OaHOTAKHLIE NEYH:
Ge3 HAcAMBMX TPYO v v v o o 2 = o= s w0a PN
¢ HacaaHod Tpyboit . . . . 3 ¥ . 1000
JABYXBAPYCHBIETIEHM - . « o« + s « + » s + o » 1200
KOpemARe TDYOM . 5 & « a7+ & = o 3 wls .o 10

["ayGuna 3anoxenns QyHIAMEHTOB MeYel 3aBHCHT OT
MECTA HX PacnojokeHus No OTHOIICHHIO K MEperopoi-
KaM W CTeHAM [OMEeIleHHi, a Tak#ke oT 3araybneHus
NOJAOLIBE! MOJ3EMHOM 4ACTH OIPAMIAIOLIHX KOHCTPYK-
IHH 3IaHHA.

[pn ycranoske neueil B HENOCPEACTBEHHOH OJH-
30CTH OT KupnuuHbiX cren 7 (puc. 11) ¢ dynaamen-
TaM#i HeDOobIOoH ryOHHE 3a10KEHHA, COOPYKAEMBIMH
NpeMMYLIECTBEHHO [UIA BHYTPEHHHX MEPEropoiok, no/io-
web (GyHIAMEHTOB CTeHwl 2 M neun [2 pacnonaraior
HA OJHOM YPOBHE, T. €. HA OAHON OTMETKE CCTECTBEH-
Horo ocHopanua /., Yrobw obecneunTs HE3aBHCHMOCTD
ocaikn dynaamenTos cred u neveil (CHull 3.03.01 —87),
MEXIy HHMH OCTABIAIOT 3a30p He MeHee 50 MM, Ko-
Topulil 3anoanstoT neckom 3. dynaamenT neun [2 He
AOXOAMT [0 ypoBHS nokpbiTia nona 4 va 140 mm.
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Puc. 11. KoscTpykuna (yHIAMEHTA Me4H, PacnoiORCHHOR v
BHYTPCHHEH EKHPIHYHON CTEHbI:
! — ochosanke, 2, |2 — hyHAAMENTEL, J — NECYAHAN Iacwnka, 4 — nNo-
KpuLiTHE Noaa, § — peweTxy, 6 — OTCTYNKA, 7 — cTeHA, & — nepexpuTHe
orcTynkn, 9 — sacenn nesw, [ — ruaponzonaunes, // — npearonounnifi
aneT, 13 — EnpnEYiee NEperopoiakH OTCTYITKM

-
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Mexay crenoii 7 n neusto 9 pacnonoxena OTCTYII-
Kd 6, B KOTOPOIl CHH3Y M CBEPXY pa3MeLleHbl LHPKYIs-
HOHABIE pemieTkn 5. Ceepxy oOTCTYNKa 6 nepekpbita
CIIOMIHON Knaakoil 8 10 YpOBHA NepeKpbITHS NoMellle-
HHA.

Maccus neun 9 pacnionaracrcs Ha KMPIHYHON Kiiaj-
K€, KOTOPYIO BBINOJHAKT, cOXpaHas obpes dynaamenTa
(paspes A—A) pasmepom 50...100 mm. Meway maceu-
BOM newn 9 u Hajpemuoll wactelo Qynpamenta /2
YAOKEHA 10 UEMEHTHOH CTANKKE rHapowsonauns 10, co-
CTOAIAA H3 [ABYX CHOEB TOJIH, KOTOPbLIE CKJICCHB OM-
TymMHOH Mactukoii. Ha nepesannom nmoay yknamsisaror
COH CTEKJIOBATHI, KOTOPLIH HAKPHIBAIOT MPEATONOYHBIM
JHCTOM [/, H3rOTOBJICHHBIM H3 KPOBEJLHON CTasH,

B tex caywasx, koraa neus 4 (puc. 12) pacnono-
ACHA Yy HapyxHOH crensl 2, (ynnament / kotopoii
uMeeT Bonbuwiyio rayGuHy 3anoxkenus, QyHAAMEHT 6
NEYH COOPYRAIOT B BCPXHCH YacTH KOT/JOBAaHA, 3amon-
HEHHOro necyanoil 7 wam rpasmiinoil noayinkoii. Kak

~H B NEpBOM cayvae, Mexay (yHmaMcHTAMB CTeHBl [
H neqn 6 oDpasyioT 3asop wHpHHOH He menee S50 mm,
KOTOPBIfi 3an0JHAIOT neckoM. JToT 3aszop obecneun-
BAET HC3ABHCHMOCTbL OCA/KH CTeHB 2 W neyn 4.

DyHARMEHTHI IO NeYH, YCTAHABIHBACMEBIC B nepe-
BAHHBIX JOMAX ¢ KopeHHol Tpyboii (pue. 13,4), coopy-
AQIOT € Y4ETOM KOHCTPYKLHH XONOAHON weTmeprn J,
oTcTynkm /0, a Takke 3asopa (necwamoii sacmmku J[)
MeRLy (QyHaaMenTaMH KopeHHoii Tpy6ul /] u neun 5.

Ilpu pacnonoxenun newn » npoeme Hecyileil aepe-
BAHHOH cTenbl Y (puc. 13,0) neobGxommmo paspesats ce
HuwxHuH penen. Yrobu obecnewnts Tpebyemyio wect-
KOCTE 3iaHuA, obpajosasuiMecs konubl OpeseH Benua
COCIHHANOT CTATBHBIME NOMOCAMH [5, YCTAHOBICHHLIMHE
C AIBYX HPOTHBOMOMOKHBIX cTopod creHsl. Hlupuna mo-
Aoc 60 MM, Tommmusa 6 mm. TMonocsl crarusaroT 6o-
TAMH AHAMETPOM 16 MM, NPONYILEHHBIMI Yepe3 BeHLO-
BYKY [IPEBCCHHY.

DyHaaMeHTBI H3 NPHPOMHOIO KAMHS BLIKIAALIBAIOT
TaKHM 00pa3Iom, 4TobR BepxHAA NuockocTs GhIA HIkKe

Puc. 12. Kowcrpykuss -:;tgu;ma.imrm MeYn, pacnonokcHHol y
HAPY®HOH cTenn, ¢ Doaswol ray6unoil sanoxenns:

1. 6 — dynnamentsl, 2 — cTena, 3 — orer yiuka, 4 — MAaccHB neyn, 5 -
FRAPOHIOARIHA, 7 — NecHaHas NOIVIIKA

|6

Puc. 13. Koucrpykuns dynaamentos neseii, YCTAHABAMBACMBIX
B JCPCBAHHEY IAHNAX:

@ — ¥ CTeHbl, §— 8 npoeme crenM: | — necuaias aMcwnKa, 2, 7 —
ynaasmentsl, J — xonoaman wersepri, 4 - IHPKYARUMONKAR PCIICTRA,
J = MACCHB e, 6 — ruaponIonsums, § — wmr, 9 — crena, i — or-
crynka, N — 1pyba, 12 — knpnuunas neperopofka  orcrvnkm, [3 —
AepedAnban cToiixa, /4 — paimenxa, 15 — cTankuan nojoca

YpoBHA noja Ha 140 mm. D10 maer roaMoxkHOCTH
B JaibHeHILEM ¢ DOJbIIOH TOMHOCTBLIO [0BECTH KJIaJIKY
(ynnamenta 10 oTMeTkH nona mepsoro Itaka.

§ 7. HA/BEMHBIE ®YHJIAMEHTBI NEYE

CywmecTsennble Harpy3ku, KOTOpbIE BOIHHKAIOT OT
CoOCTBEHHOTO Beca newel, pacnonokeHHLIX B BEPXHMX
ITakax, TpeOYIOT YCTPOHCTBA CHEUMANBHEIX (yHIaMen-
TOB. Ka4eCcTBe TaKHX (YHIAMEHTOB MCIOIBIYIOT

Puc. 14. Vcranoska newn ua cOOpHO-MOHOMHTHOE  Kenelo-
Betonnoe nepexpuitie:

! — monoanTHLii chofl, 2 — news, J — npoesM B crene, 4 — crema, 5,
6 — Gaaxn




MERIYITAKHBIC NMEPEKPLITHA, YCHICHHBIC AOMOJHHTEIb-
HBIMH HECYILIHMH KOHCTPYKLHAMH.

HauGoJiee npouHBIMH ABIRIOTCH MOHOMHTHEIE 1 cOOp-
HO-MOHOJIMTHBIC Ke/e306eTOHHBIE nepekpuiTha (puc. 14).
B HeKOTOPBIX 3JAHHAX HaJ NOABAILHLIMH M BbiLLEIE-
HALHMH ITAKAMH COOPYRAIOT NEPEKPLITHA, [J0MYCKAKD-
[IHE YCTAHOBKY neweil 2 HeNoCpeACTBEHHO HA MOHOJHT-
et cnoit 1. Jlaa 3TOro nepexpbiTHE 3IAHHA  YCHIIR-
BAKOT AOTIOAHHTEIbHLIMH DankaMu 6, YJIOKEHHLIMH HA
ocHoBHble Danku 5. Mcnonwsays GeTOHHBIE NEPEKpPLITHA
IMAHMA, TIEYH PACTIONAraloT Bo3MoxHO DaMke K Kamu-
TANLHBIM CcTeHaMm 4.

B Ttom ciay4ae, eciu B OTAIUIHBAEMOM 3jaHHKM nepe-
KphITHE AepeBanHoe (puc. 13), 10 BO3BEACHHA NEYH €ro
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Puc. 15. Ycranoska newn Ha JEPeBAHHOE NMEPCKPLITHE:
I — Bankn, 2 — wrykatypusd caoil, §— naxat, 4 — BOVAVILNHAN PO~
caolixa, 5 — nogmumnod notonoxk, 6, 9 — Tennowsonsumn, 7, &=
Gpycwa, [0 — nawra, [/ — cresa
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Puc. 16. Veranoska neds Ha cOopHbie Kee300eTONHBIC TUTHTI
NEPEKPHITHA ©
| —cTeHn, 2 — nedgh, J — nauta, 4 — banku, 5 — noa
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yerwnuparot Dankamp [ cevennem 120 x 250 MM, mMexay
KOTOPBIMH YKJAABBAIOT CKPEIUIAIONIHI HX JepeBAHHBIH
Gpyc 7 peicoToll 50 M. Mexay AomATHIM HakaTom 3,
VIIOMKEHHBIM HA uepenHbie Gpyces &8, u Gpycom 7 nome-
MWAKOT TEMIOH3IOIANNIO O, BHIMOJTHEHHYH) H3 MHHEPANL-
HOIl BaTHl WM saka. 3azop, obpasyembiii credoi [/
i Bankoil /, 3aN0NHAOT TenaoMloAAUMeH ¥ M3 MHHe-
panenoil Bate. Jlna Toro wrobwl Harpyska oT neds
paBHOMEpHO pacnpenensnace na obe Gankn [ n s
NOBBLIICHHA MOXKAPOOEIONACHOCTH, HA HHX YKIAILIBAKOT
senesobeTonnyto manty 0.

[llupoko pacnpocTpaneHsl HaAIeMHble (YHIAMEHTHI
neveii 2 n3 cOhopHeix wenezoberonnsix nant 3 (puc. 16),
KOTOpbIE YCHJIHBalOT GankamMu 4, YIOXKeHHBIMH HAa Ka-
nuraieisie crensl [, IMo namram w Gankam yknaibl-
BAIOT HecropaemMslii non 5, BeMoHEHHBIN W3 LIEMEHTHOM
CTHHKKN.

Mpy kanuTaaLHOM peMoHTe 3aaunil Heuenecoobpas-
HO YCHJIMBATDL MEPEKPLITHA AONOAHKTENbHBIMI ankamu,
MOITOMY B KadecTBe (DYHAAMEHTOB NOJA NE4H BEPXHHX
JTakeil MCnoabIyIoT KHpnudHbie csoaw 5 (puc. 17),
nepeaatoliHe  pacnop HA METANTHYECKHE KOHCOJIH 4-,
sajienanipie B oTeepeTus ! crenst 2 OETOHOM W CKpel-
NeHHBIE cTAXHBIMA Dontamu 3. Bo Becex caywasx, korjaa
nevybh VCTAHABRMHBAKOT HA CBOI, €C ClICayeT pacnojiarartb
Ha paccToAHHH He Bosnee 250 MM OT KMPIHYHON CTEHBI.

[pn peKOHCTPYKIMK 3IJAHMA (HAJACTPOMKAa BTOPOIO
araxa) QyHAIMEHTH YCTPAHBAKOT NyTEM Hanycka (ym-
PCHHA) KJAQJKI HECyIUMX KHpPNHYHBIX cTeH (puc. 18)
BennunHa ywHpeHns 2 KakaoH H3 CTOPOH He JOJIKHA
npessiate 250 MM, Yrobwl yBeanunuTh NpOMHOCTL Ha-
Mycka KJajJKH, €€ aPMHPYIOT CETKOH, B PE3yjIbTATEe 4Cro
CO3/ACTCH HANEKHAS apMOKaMeHHas koucTpykuus. I1pn
YyCTAHOBKE MeYH J B NpoeMe HAACTPAMBACMOH KHPIIHY-
HOH cTeHbl | Kax/awlil pAN KIaJKH CABHIalwT B CTO-
poHy oOT mjockocTH crenst Ha 30..40 mm, HauuHas
¢ ypoBHs, pacnonokennoro wa 150..200 mm nnxe no-
TOJKA NEPBOro 3Taxa 31aHnd. YIIHPEHNHA BLIKIAILIBAKOT
Ha EeMEHTHOM pacTtBope. K ycraHoske newH npucTy-
NAKT JHIOb MOCNTE TOrO, KAK KNaaka ywmpenus nabe-
peT HeoGxoaumyro npoynocts. Ecin yinmpenne noa neve
He pa3MEIAcTCd B Npeaenax NepekpuiTHa, To ee (yHia-
MEHT MOKHO NOJHATE HAJl YPOBHEM 1014 BTOPOTro ITaKa
Ha 70 mm.

QyHIAMEHTAMH [e4eH BTOPOro 3Taka MOIryT ciy-

Puc. 17. Yeranopka neyn Ha KHPOMYHBIH CBOAC
| — oreepcTua B crene, 2 — crena, 3 — Doar, 4 — Koncomm, § -
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MHTD IEYH, PASMELUEHHBIC HENOCPEIACTBEHHO MO HHMHM,
Taxoii yHIAMEHT AOCTATOMHO HALEKEH, €CIH TOJIIHHA
CTEHOK NeYH mnepBoro sraxa He Medee 120 mm. Do
NO3BOJACT HA CTEHKAX HMXHEH M€4H BO3BECTH BOPOT-
nuk [ (puc. 19,a), npencrasasiomuii coboif rnyxyio
Kamepy W3 kupnu4a. Ecnm wmpusa newn npessmuaer
650 MM, BOPOTHHK NEPEKpLIBAIOT Keae300eToHHOMN mm-
Tol 2. Yr1obbl CHMIHTL NMOCTYI/IEHHE TENAOTH B Ka-
MEpY, HAl NEPEKPLITHEM NECYH NEPBOTO ITAKA YKIA/bI-
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Puc. 18. ¥crawoeka newn ua YUIHpEHHE KHPNWYHON CTeHm:

! — erena, 2 — yuwmpenne crens, 3 — maccun newn, 4 — sanexa OTCTYN-
KH, J — UMPKYISUHOHHAR PEIETEA, 6 — NOATONONHMIT THCT

Puc. 19. ¥Yeranoska newn sToporo staxa Ha nevMs nepmoro:

d — nesi wephiolt Goace 650 mm, § — newn wnpHHoil Menee 650 wm:
! — mopotumk. 2 — nawra, 3 — necox
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Peic. 20, Veranoska kapkacHoli mewn maccoit g0 750 T ma
ACpeBRAHHLIN nona:
[ — news, 2 — Ganxn

BAKOT CaoH mecka 3 Tommmuo# 100..150 mm. Ecam
WHPHHA neun meHee 650 MM, TO BOPOTHHK Nepexpbi-
BAKOT KMPIHYOM, YKJIAIBIBAEMBIM BHamyck (puc. 19, 4),

[eun maccoii no 750 kr yeranapausaior Henocpes-
CTBCHHO Ha NepeKkpeiTHe BrOporo sraxa. Ilepen ycra-
HOBKO#H nepessnnmii noa (puc. 20) aHTHCENTHPYIOT, MO-
KPBIBAIOT JIHCTOBBIM achecTom M obuBalOT KpOBETLHOI
cTankio. Paccrosnue oT Ha 301BHMKA KapKacHoll mewn
A0 nona JoakHO OeiTe He menee 140 mm.

§ 8. 30JIBHHUK U MIAHILBI

30/ILHHK — OAMH W3 BAXHLIX (YHKUHOHATEHBIX JJie-
MEHTOB MOATONOYHOH YACTH COBPEMEHHBIX KOHCTPYKIIHI
MEYHBIX YCTPOHCTB — BrepBbie OLLT BHEAPEH B NPAKTHKY
cTponTesbeTea nmeded M. M. Ceuszenwim,

3onbuuk npennazHaven ans cbopa HEroplovYHx 37e-
MCHTOB TOIUIMBA — 30JI6I H 1I1aKa, NOCTYNAIOWINX W3
TOIUIMBHHKA Yepe3 KONOCHHKOBYH) PelUeTKy, a4 Takke
Ans oDecneyeHHs 10CTYNA BOI/IYXA, YYACTBYIONIErO B
npouecce ropeHus. Iloaromy 3onsHuk HoCcHT BTOpOE Ha-
3BAHHE — MOJLTYBAJIO0,

Jonbuuk (puc. 21, a) npencrasnger coboii Kamepy, co-
CTOSMIYIO W3 noja /, KOJOCHHKOBOH peimeTkd 2 W noj-
aysasibHoH asepki 3. Hekotopwie 3onsumkm newei, ma-
MPHMED KapKAacHBIX, 0GOpYAOBaHE!l BHIABHKHBIM OyHKe-
pom 5 (puc. 21,6), KOTOpHIl NepekpuiBaeTCH KOJOCHH-
KOBOH pemieTkoil 2, 4ro ofservaer BLIEMKY 30/ M
HYHCTKY TOTUTHBHHKA.

3oabHukH Oe3 BRIABHAHOTO OGyHKepa BBITOJAHAIOT
C HAKJIOHHBIM YHACTKOM M0Ja — NMAHAYCOM 4, KOTOpHIi
MpEA0TBpalacT BO3MOKHOE BLINAJAHHE FOPAYEro 1LIaka
HJH pacKajCHHBIX YIJIEH 33 npeacanl Mneyd, a Takxke
obuieruaer BoieMky 304kl [lBepkoii 3, nepexpbiaromeii




Puc. 21. 3onuuuk nevn (@) n ssasxHOR Dyakep joabiuka (6):
! — noa, 2 — pewerxa, § — necpxa, 4 — nanayc, 5 — Gynrep

J0/IbHHK ¢ (hacama, B OCHOBHOM PErYJHPYHOT KOJH4e-
CTBO BO3jlyxa, nmocrynaiouiero B tonuueHuk. [Noatomy,
HIMEHAR BEJHYHMHY NPHTBOPA MNONOTHA NOAIYBANLHOM
aBepkH, MokHO BanaTh Ha KI1J] neun, koTopeii 3aBUCHT
OT pacxoja BO3AyXa, WHPKYJHpYlOLWIEro 4epel noji-
AYBAJIO.

[abapHTHBIC pasMepsl 30JLHHKA J0/KHBEL obecnewn-
BATH NPHTOK BO3AyXa B TOIUMBHHK, AOCTATOYHBIH IR
[IOJIHOTO CTOPAaHHA TOIUIHBA, 4 TAKKC BMELIATH CYTOY-
Hoe mocTyrieHHe 307bl. [Ipn HemocTaTtouHOH BMECTH-
MOCTH 30/IbHHE TMEPEMOJIHASTCA 30/10H H [JIaKOM, 4TO
yXy[IIAeT NPOecc ropeHHs B TOINTHBHHKE.

UpeamepHbie pa3Mephl 30/bHHKA TAKKe OTpHIA-
TEJALHO BJIMAKOT HA IKCIUIYATAUHOHHBIC NMOKA3ATENH mne-
geif, BbiCOKME 30JBHHKH HEPEAKO C/YyHKaT NPHYHHOM
naoxoro ropenns Tomausa. OOGBACHAETCH ITO Chelyo-
mEM. BoaaymHeiii noTok, MOCTYNAKIMMH B IIOULYBAJIO
4epe3 OTHOCHTE/IbHO HeDOJbIIOE OTBEPCTHE NOALYBAIbL-
Hoii meepku, ofpasyer 3apuxpeHnsa B oDjacTH noja.
B peiynbTaTe Ha YPOBHE KOJOCHHKOBOH PEILETKH CO3-
JAeTCA 30HA NMOHHKEHHOIO JABJICHMA, 4TO BeJeT K onpo-
KHOBIBAHHIO TACH, T. €. K MOCTYIUIEHHIO BO3/yXa HEe H3
J0/ILHHKA B TOILUTHBHHK, 8 HA0DOpOT — W3 TOIUIHBHHEA
B 30JIbHHK.
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Puc. 22. Hlanuw TenioeMxKux neqei:

g — Decxapracumx, 6 — kapxacumx; /[ — xapanw, 2 — swoeriaxa, §—
YHCTEA, 4 — 30asHEE, 5 — nomonsHuKkoBWil Kasan, 6 — POMIOILHHKO-
B NMPOCTPAHCTHD

Inowans nopnysankHon asepku F, (noaaysaibHOIO
OTBEPCTHA) BEIMHCAAIOT no dopMmyne

F = BL_[1 + (r, /273)] / (3600v),

rae B — sacosoii pacxon rtonausa, krju; L — obwpem
BO3/YyXa, HeoOXoAHMMLIH /s ropeHds 1 Kr Ton/HBa,
M3/KT; ¥ — CKOPOCTb [BHXEHHS BO3IyXa B XKHBOM Ce-
MEHHH MOJIYBAJILHOIO OTBEPCTHA, M/C; I, — Temmnepa-
Typa Bo3ayxa nomewenus, "C.

OGnem mozayxa L B 3aBMCHMOCTH OT BWIA TOIUIHBA
OPHEHTHPOBOYHO r:pnuumamr m3fkr: Topd, aposa — 10,
Gypuiit yroab — 12, kaMeHHblid yroas u asTpauut — 17.

KosH9ecTBO 30/1bl, KOTOPOE JOIKEH BMECTHTE 30J1b-
HHK, 3aBHCHT OT BHIA CHHIZEMOI0 TONJIHBA,

Conepanne 3061 B PALINYHLIX BRIAX TBEPIOIO TOIIHBA

Tenaoma
Tontuse u e20 wapka C2OPAHNS Codepxe i

Kamemimie yriam OB, w/lxcixa 046 7o
Kyaneuxni :

F1 CEES TR, SR, L AR M, v 00 (R L 9,5

Fo bl it Lot s o, <47 00 10

Tt o JRa = v ek b . 120500 18,5

MO n . il = e v v o 4030 12,4

., 0 R R M e 28 000 12,0

2 EEE RN | Ll [y 27 350 16,5

T Pl e SRt S, iy 25630 19,0
[Megopexmii:

mprueexait O . . . . . . . 183450 28,0

BopkyTHHCERE K . . . . . . 23730 19.0
Hoxeuxni:

1 AL SRR = B e e B i 1= 18,0

Fiamom e oy =i e e wipree - A 19,5

A i e G L e s s p 24 R0 20,5



Kaparanaunexnii K, K, . - wow 22930 26,0
Cymaucend 6. . . . '\ . . . 21200 30,5
Jxnbactyscxme. . . .. . .. . 1738 39.0
byprie yram

Kancko-Auunckwe B2 . ., . . . . 13000 12,0
B R L e T Ty [ 48
L PP S o P T T S 12,5
AAPORE . . S S e L T e e fi

Mpumep. Meur pabotaer wa kamennom yrie Kyianeuxoro
Daccefina mapxu 2CC. Tpouece Tonxm miMTes 1.5 4. Yucao
Tonoxk B cytkn ase. Yacoeodi pacxon ronanesa 8 krfq. Onpe-
ACOHTE KOAMYeCTBO obpasyiomedics 3on.

Pewenne. Haxomnum COACPKAHKC J0TRI B TOIIHBE: OHO
pasHo 12%,. Cyrounsii pacxon Tonawea cocranur § - 1,y 2=
= 24 gr.

Koanvectno 3onm, xotopoe nomen smecruts IOTBHHE,
pasHO 0,12-24 = 2. 88 xr.

I'nasa III
TOMNOYHBIE YCTPOMCTBA TIEUEN

§ 9. OBIWWUE CBEJEHUSA

Tonounsie yerpoiicTea nevweil, HashBaeMble Takke
TONKAMH HJIH  TOIJIHBHMKAMH, nNpeIHA3ZHAYEHB! IR
npeobpa3oBaHus XHMHYECKOH IHEPrHM, 3aKMIOYeHHO
B CAKHFacMOM TOMIHBE, B Tenaosylw. B tonausumkax
NpoTCKAET npouecc BLPabOTKH HOMHHANBHONH TENIOTHI
HCNOAL3YeMOM uis oTonaeHua snaumii. IMon HOMHHAL-
HEIM [IOHHMAIOT HaHGOBIICE KOIMYECTRO TEIIOTH, Ko-
Topoe 00pasyeTca B TONKE B YCAOBHSX JUTHTEIbHOI
IKCILTYATAUMH M JOMYCKAEMBIX TEMNEPATYP MOBEPXHO-
CTeH Harpeea.

CoBpeMEHHBIE TONJIMBHAKH Neveil 10 TKH b PA3IBHBATE
HOMHHATLHYH, TEIMTONPOH3IBOJAHTENLHOCTE B TCYEHHE He-
DOJIBINOTO MPOMEXKYTEL BPEMEHH : GRITE IKOHOMHYHBIMH,
T. €. CO3IABaTL YCNOBHA 118 Haubonee NoJgHOro cxkMra-
Hus Tomnea (¢ KITJ1 ne menee 90%); o6nanats Brico-
KHMH a’pOoJHHAMHYCCKHMHE CBOMICTBAMM, T. ¢. obecneym-
BATH ONTHMANBHYIO NONHOTY CMEIUeHHS BO3AYXA ¢ Ton-
JIHBOM; HMETh HeDOJBIIOE TFaloBOE CONPOTHEIEHHE:
ObITL ya0GHBIM B 3KCIAVATALIMK: ODECIICMHBATE YCTOl-
HHBOCTE TOPCHHA M BO3IMOXHOCTE PErYJIHDOBAHHA €ro
HHTEHCHBHOCTH, oDNalaTh mocTatodnoll repMeéTHuno-
CTBIO B MEPHOMAX MEKIY TONKaMK; OTBEYATh Tpebopa-
HHAM noxapobezonacHocTH.

B tonimBHMKax He Toabko BLIpabaATRIBACTCA Ten-
J0Ta; OHH TAKKE Clykar cBoecoOpaIHbIM TenaoobmMeH-
HBIM aNnapaToM, B KOTOPOM NPOHCXOAMT TEMIOOTaa4a
OT 30HBI FOPCHHA TOMNHBA K 0OMee XONMOAHBIM CTeH-
Kam, a OT CTCHOK — K BO3AYXY nomeienus. [Mosromy
CYLIECTBYIOT H TAKHE NEYH, KOTOPKIE COCTOAT M3 OOHOTO
TOILIHBHHKA, HANPHMED KAMMHBI, NEYH-KAMEHKH, TPAa/IH-
[MHOHHBIE PYCCKHE 1EYH M T. I

[TOBEPXHOCTH KOHCTPYKTHBHBIX /1eMEHTOB (cTeHKH,
MEPEKPLITHS) BOCTIPHHHMAIOT JIY4HCTYIO (paaHanuon-
HYIO) TCILIOBYHO IHEPIHIO, MOCTYNAKUIYIO OT FOpALero
ToniMea. B ceolo ouepens, nepekpuiTHE M CTEHKH ToOm-
JHBHHKOB, OTpaXad TCMIOBLIE NMY4H Ha choil Tonuuea,
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B newax, koHcTpykima koropsix COECPAHT MOA30 b~
HHKOBLIH ABIMOBOH kauan 5 (puc. 22), mexay thynna-
MEHTOM H TOILTHBHMKOM DAcriosiaraloT WAHILI — FopH-
JOHTAIBHBIC KHPNHYHBIC KaHaNLl /, B KOTOPBIX UHPKY-
/HPYET BO3AYX oTanamuepaemoro nomemenns. [anns,
KdK NPasuio, NPHMEHSIOT B MeYax, YCTAHABIHBAEMBIX
Hi BTOpPOM STake 3nawua. B stom ciywae mews co-
ACPAUT W LAHULL, H 30JIbHHK 4, N0 KOTOPOro CIYXKHT
NCPEKPBITHEM NOA30ILHHKOBLIX KaHa/IoB 5,

Hajanune manues Heckonbko cHmMkaeT MACCY meyn
H HHTEHCHPHUHPYET UMPKYJAALMIO BO3AyXa oborpesae-
MOro nomewedus. OQHAKO B IAHLAX MOKET CKAILTH-
BATECA MblUIb, YTO CHHAACT CAHHTAPHO-THIHEHHYECKOE
cocroanne nomewennii. Mosromy B koHcTpyKUMAX Kap-
KACHBIX TMeYel CO3Jal0T OTKEPHITOC NOA30ILHHKOBOE
NPOCTPAHCTRO 6, BBINOJIHAIOILEE POTh ILAHIER,

CO3MAIOT HEODXOAMMYIO TEMIEPATYPY /TA CTabIIH3A N
[polecca ropeHns.

Tonsmeuukn newei B 3aBucumoctTn ot cnocoba caku-
FAHHA TOIUTHBA NOAPAIIENAIOT HA CNOEBLIE H (haKEILHEIE.
B caoeswx monausnuxax tonameo FOPHT B Clloe onpe-
NCNCHHOH TOMIMHB, KOTOPHIN pacmo/iokeH Ha MNoIe
IH KONOCHUKOBOH peieTke. Takue TonauBHMKE npes-
Ha3HaveHsl 1A paGoTnl Ha TeepmoM Tonamse. B cioe-
BLIC TOILIHBHHEH MOKHO 3ArPY3HTE 3HAYHTENLHOE KOJIH-
HECTBO TOILIHBA, 4TO obecneunsaeT yeToifumsbiii nponece
ropeHns. B ghaxe.ssnsix monausnuxax Tonamso FOPHT BO
BIBELICHHOM COCTOAHWH, 00pasys daken; ux npumensior
MPH HCMOMTB3OBAHHH TA300DPA3HOrO TOIUIHBA, A4 TAKXKE
ATH CKHIAHHA ONHIOK, JTY3MH M APYIHX NbUICBHIHBIX
IOPHOYMHX BELICCTR.

CroeBbie TONAMBHHEH OBIBAIOT C HEMOABHAHBIM W
MOABHAHEIM CIOeM ropswero tonnusa. K senomasmsk-
HEIM OTHOCATCA INAXTHBLIC TOIUIHBHHKH MNeYel UTHTeNlb-
HOTO rOpeHNs, TOIUIHBHUKN JUIA CKUraHus Topda u T. 1.

§ 10. TOILIMBO M TONMOYHBIE NPOLIECCHI

DipperTHBHOCTS NpOBElNEHHS TONOYHEIX Npoueccos,
T. €. TIOJIHOTA CKMTAHNA TOIUIHBA, TECHO CBA3AHA C €ro
XAPAKTCPHCTHKAMH,

Cocran W kawecTBO TOMMHBA 3aBHCAT OT MecTd H
cnocoba MobbivM ero, a Takke OT XHMHYECKOTO cO-
CTasa roproveit Macchl. D10 yUHTHBAIOT NpH KOHCTPYH-
POBAHHH TONOYHLIX YCTPOHCTB M MX TEIIOBOM pacHcTe.
Kak mpasuno, npuHHMaloT yopeamenubie faHibie Tex
BHIOB TONNIHBA, KOTOPBIC [UIA JIAHHOIO HACENCHHOID
IYHKTA #BASIOTCA npeano¥THTeNbubimMu. Takwe ycper-
HEHHBIC JAHHLIC HAILIBAIOT PACYETHBIMM [ApAMETPAMHN
TOIUIHBA, YYACTBYIOIICIO B TOMOYMHOM Mpolecce.

B DrToBRIX newax Tomamso MCTIONILIYETCH KAK HCTOY-
HHE TCIUVIOBOH IHEPruM, pacxoayemoii A1 oTONIeHus
JAAHNH, NPHTOTORICHUS TTHILH M APYIHX XO3ANCTBEHHBIX
HY AL



Tomaupo COCTOHT M3 rOPIOYMHX H HETOPIOYHX JICMEH-
10B. FTopiounmu asasorcs yraepoa C, sonopoa H
W JeTydas cepa S,, EOTOPLIC NPH CropaHuH BBUACIAOT
Terioyto Hepruo. Heropiodue KOMIOHSHTH TON-
ampa — kucnopoa O u asor N — npeacTapisior cobDOH
BHYTpeHHHIi GaiiacT TOM/MBA, 4 3072 A M Brara W —
pHewanii. ToniweBo B TOM COCTOAHHH, B KOTOpPOM €ro
nofyuaeT NOTpebHTEIb, HA3LIBAIOT paboHM.

Baxueiitumne TENIOTEXHHYECKHE NAPAMETPLI TBEPAOTO
TOMAHBA — BLIXOM JIETYYHX TOpHOYHX BELLECTB M cOonep-
KAHHE KOKCA.

JleTyune ropodHe BellecTBa — I3TO raio-
obpa3Has cMech, COCTOSIIAA H3 BOAOPOMA, KHCIOPOIA,
neTyueil cepbl, OKHCJIEHHOIO YIrjepo/jia H padMiHbIX €ro
coemnHennii ¢ pojopoaom. CoctaB M COJCPKAHHE Jic-
TY4HX BELIECTB CYLICCTBCHHO BJIMSCT Ha TONOMHLIC Mpo-
necchi. Tlocne yaancHHAa AETYYHMX BEIIECTB W3 yInA
obpasyeTcs KOKC, COCTOSIIMIE M3 Yriepoja H 30kl

MHTEeHCHBHOCTE TONOYHOTO OpoOlecca BO MHOIOM
JABHCHT OT TEIUIOTHI CrOpaHHs TOIMIHBA.

Tenaomoil czopanus HA3BIBAKOT KOJIHYECTBO TEILIOTHI,
BBIC/THBIIEECA MpH MOJHOM cropanud | Kr Teepioro,
axunkoro mam 1 HM? razoobpassoro Tonausa. Pazam-
4a10T BHICIIYHY M HH3MIYIO TENJIOTY CrOpaHHA paboyero
TOTUIMBA,

Boicuias mendoma ceopanus QF — 3T0 KOJHHMECTBO
TENAOTHL, MOJYYEHHOE NPH CrOPAHHH EIHHHIIBL MAacChl
paGouero TOmJAMBA NMPH YCIOBMM, 4TO Bjara, coaepxa-
ascs B TOILIHBE, KOHACHCHpYeTcs. Buiapnth f MOXKHO
aumbs B 7a0opaTopHLIX YCIOBHAX, IS MOISAHPYIOT
TONOHHBIH NMPOLECe B repMETHYHON KaJIOPHMETPHUECKOT
Gombe.

Huzwas menioma czopanus Qf — 9T0 KOJIHYECTBO
TEIUIOTH, MOJYMEHHOE NMPH CropaHHH CAMHHILL Macchl
pabovero TOMIMBA NpPH YCJIOBHH, YTO BJara, colepia-
WANCA B TOMJIMBE M IPOJYKTAX TOPEHHA, HE KOHIEHCH-
pyeTCH.

Mexty Beiciueii QF u uusmeil Qf temnoToli cropa-
uas (kJ]#/Kr) cymecrsyer ciaeaylouwas 3aBHCHMOCTD!

0% = 08 — 25(9H" + WD),

1. €, HH3IIAA TEIUIOTA CrOPAHMA PaBHA BLICIICH 33 Bbi-
geTOM TelioThl napoobpazosannd. B npusenennoii gop-
MyJie NPHHATO, 4YTO Ha HcnapeHme | Kr Bjaarw pacxo-
ayerca 25000 k[lx, a koxphuument 9 nokasbBacT, 4To
npu 1 Mac. 4. BOAOPOMAA 3@ CYET NPHCOCIHHEHHA KHCII0-
poda moay4aeTcAa 9 mac. 4. BOJBL

Husiyio TEna0Ty CropaHus TBEPAOro H AHIAKOro
TOTUTHBA MOJKHO BBIYHCINTDL 1O IMIUpHuecKkoii dopmyne
. H. Menaencesa:

QF = 339C7 + 1030HP + 109 (0" — 8f) — 25(9H" + WP),

rae CP, HP, OF, 8¢ u WP — komnoHeHThl pabo4eii Macchl
TOMIHBA, Y.

[Mpy SKCyaTAIMK Tevell BOIHUKAET HEODXOAMMOCTD
BLYHCAMTL pacxoi Tomausa B He TonbKO B (hu3Mue-
CKHX eaMHMuax (kr, T), HO H NPHBECTH €ro K YCIoB-
HOMY TOILIHBY. VeA06HWM HA3BIBAKOT MONIUE0 B, ¢ Ten-
jioToil cropanns, pasHoii npubmusnTensno 3 - 104 xJx/kr.
Jlna nepecdera MAHHOTO TOIUIMBA B IKBHBAJICHTHOC H

obpaTHO NOJABL3IYIOTCA TAK HAILIBACMEIM KaJMOPHITHBIM
IKBHBAJIEHTOM J:

3= 08 /(3 10%).

Mo waiinennomy 23 Bwumcasior By: B, = 3B, rae
B — macca TOIIMBA, KT.

Tonoussblii npouecc npeacTapaser cobol usnko-
XHMHHECKYIO PEAKIHIO COEIMHEHHA TOPHOYHX IEMCHTOB
TOIJIMBA C KHCJOPOAOM BO3JAyXa, B pPe3yipTaTe KOTO-
poil BBIAENSETCH TEIUIOTA M NOBBLILACTCA TeMiepaTypa
TONOMHOTO ODBEMA.

Tono4Hblii NPOIECC TOPEHHA NOIEPAKHBAETCH, KO
ofecneynBaloTcs TPH OCHOBHBIX (PakTOpa: MOABOA BO3-
AyXa K TOIUIMBY, BLICOKas TemiepaTypa TONOHHOIO
obbeMa B HenpepbiBHbIA OTBOA NMPOAYKTOB CropaHHs.

Tono4Hble MPOECCH NPOTEKAIOT MPH MOJHOM H HE-
MOJIHOM CropaHun Tonumsa. [Toansim HA3BIBAIOT Cropa-
HME, TIPH KOTOPOM TOPIOYHE KOMMOHCHTRI, BCTYNHB
B peaKIHI0 C KHCIOPOAOM, CrOPalT NONHOCTLIO. ITpu
HENOAKOM CrOpaHHN 3arPYyAEHHOE B TOIIHBHHK TOILIHBO
HCMONB3YETCA JIHIIL HACTHYHO B pe3yibTaTe HEA0CTa-
TOMHOTO OKHCJICHHS TOPIOMHX JIEMEHTOB (XHMHYECKHIl
penoxor). Kpome Toro, 4acts roprotiei Maccel, He BCTY-
mas B PEAaKiHIO TOPEHHs, NPOBAJIMBAETCH HCPE3 KOJIOC-
HHKH HJIH YHOCHTCA C JIBIMOM (MEXaHHYECKHI HEI0KOr).

Jlns nonanoro cropahns neobxoaumo obecnewnTh
NOCTYIUIEHHE B TOIUIHBHHK BO3AYXa B KOJIMYECTBE, COOT-
BETCTBYIOIIEM BHIY CKHIAEMOro TOMIMBA M YCIOBHAM,
B KOTOpBIX NPOTEKAET TONOMHBIH MPOLECC.

Teoperuueckuii pacxon sozayxa L, (M/xr) Beiumc-
asioT no dopmyae 1. M. Menneneesa

L, = 0,089 + 0,266H 4 0,033 (58 — OF)

MW no npubdankennoii gopmyne
L, = 0,29(0f + 0,025WF).

daxTidecknii pacxoa sosayxa L, 10/TKeH HECKONBLKO
npeBbLaTE TeopeTHIeckHil (cm. § 8).

[MockonbKy HE BCA Maccd TONJIMBA, 3ArpYKEHHOro
B TOIUIMBHHE TNE4YH, YYACTBYET B pCAKLHH TOPCHHA H
HE¢ BCE KOJIHYECTBO TeIUIOTHI, BhIJICHAKOLICECH NpPH To-
PEHHH, AKKYMY/IHPYETCH HENOCPE/ACTBEHHO B TOILIHE-
HHKE, TONOUHBII Npollece MpOTEKAET ¢ NOTeped Terio-
BOI JHEPrHH., YUHTHIBAA, 4TO TENJOTA YXOMHAIINX I'A308
MOJICIHO MCMOAL3YETCA B KOHBEKTHBHOH 4acTH NevH,
JHEPTETHYECKHMH MOTCPAMH TOIUIMBHHKA B OCHOBHOM
CYHTAIOT MPOBAJ W YACTh HECTOPEBILEIO TONAHEA, Yyia-
JREMOT0 CO IIJIAKOM,

OTHOLEHHE KOJIHYECTBA TENJIOThI, NOJAYYEHHOH B Npo-
[ecce CRMraHMsA TOIHBA (MOJE3HO HCNONL3YEMAaRs Ten-
10Ta), K KOJHYECTBY TENIO0ThI, 3AKMIOMEHHON B TOMIHBE,
KOTOpOE YYacTBYET B TOMOMHOM npoliecce (3aTpadenias
trennora), vaseisaioT KI1Jl TonausHmka :

Th = O HEQE}v

roe @, — NoJe3Ho HCNOAb3yeMas Tennora, kdx; B —
pacxol TonaMBa, Kr; (f — HHILAA TENJoTa CropaHus
toranea, kx/kr.

KT/ TOnaHBHHKOB COBpEMCHHBIX neueill, pabotaro-
LIHX HA TBEPAOM TOIUIMBE, JAoCTHraer 9574, a TONIHB-
HMKOB Tedell Ha rasoobpa3soM Tommmee — 98..997.
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§ 11. PASHOBM/IHOCTH TOIJIMBHHKOB
H HX MAPAMETPBI

Tonnusnukn nevei HpeiacTaBastor coboii Tonownyo
kamepy (puc. 23), B koTOpoOii OCYIIECTBRETCA Mpolece
BBIPabOTKH M wacTHYHOI ARKYMYJRIHH Tennotw, 3arpy-
HEHHOE Yepes Tonownyio ABEPKY 5 Tonmnueo Ccropaer
Ha noae J, cHaGKeHHOM Ko0CHHKOBO peweTkoii. Boa-
AYX IR NOILIEPKAHHSA ropeHus MOCTYNAET B TONAHBHHE
HEpe3 noaayeano (3oasHuE ) 4 pPacnpeaensercs kosoc-
HHKOBOH pewerkoii. Koauwecrso BO3IYXa, nmoctynao-
HIET0 B TOMIMBHHUK, perympyior NOAAYBANBHOW iBep-
kKOH 2, pacnonowxennoii n bponTansHoll crenke 6 Ton-
JIHBHHKA,

Tonnmerukn  neyei yrepyior OTHEYNOPHLIM  HJIH
TYTONNABEHUM KHPITHYOM, Dyteposxa 7 — 310 sammTHAS
ODAHUOBKA BHYTpeHHEH HOBEPXHOCTH TOIUIMBHKKA, npe-
AOXPAHAIOWIAA CTEHKH H CBOJ MeuH of paspyluaroiero
JEHCTBHA BRICOKHX TEMIepaTyp.

Tonounas KAMEPA — NPOCTPAHCTBO,  3aKTIOYeHHOe
MEKIOY CTCHKaAMH, MoJoM M NEPEKPLITHEM (cBOMOM) &,
COCIIHHACTCA C KOHBEKTHBHOI CHCTEMOH  npoemann
(xafinamu 9). Pasmepu ronamsuuka ONpeIensioT u3
YCIOBHA OJHOBpeMenHO JATPYIKH B HEro BCEro KoJIm-
HECTBA TONIHBA, mOTpeSHOrO Ha OJHY TOMKYy.,

Koucrpykunn ronnmsnukon A0JKHBl OBITL MpHCTO-
cobnenbl K Buay caxuraemoro Tonymea. B sasucumocTn
OT TPHMEHAEMOrO TOIIMBA pasIHYaioT TOILIHBHHEH,
paboTalomme na APOBAX, KAMEHHLIX Yrasx, AHTpalxTe,
Topde, ropiounx cuammax, OYPBIX H MOAMOCKOBHBLIX
YIIAX, NPHPOMHOM ra’e, a Takie CIELMHANLHBIE TOMKH
VT MECTHBIX BHAOB TOTLTHBA — CONOMBL. NY3rH, KH3AKa,

. ONHAOK H T. m.
Kaxnoii w3 PA3HOBHAHOCTER TOMMMBHNKOB cBOlicT-
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Puc. 23, Ociopnme WIEMEHTL TOMHBHHEOH *

! — 3o0unnex, 2, §— npepxu, I —mog,  — IAHAYE, 6 — dponTainias
cTenka, 7 — dyreponka, & — nepeEpuTie, ¥ — xaitzo, 10 — Tannay
(3aan8n) crenka, /) — obnmuonxa
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HEHHE! CBOM 0cobenHOCTH, KOTOpHIe CYLIECTBEHHO BANSAIOT
Ha KI1J neunoro YerpoiicTaa.

[To xoucTpykuMm Tomownoro Nofa pasInyaloT Tom-
/THBHHKH € TJIYXHM TIOPHIOHTATbHBIM (puc. 24,4) wmm
CJIETKa HAKJIOHHBIM MOJOM M TOIIHBHHKH € KOJIOCHM-
KOBOH peiueTkoil,

Konocumnkosas pewerxa MOKET ObITh TOPHIOHTANL-
HOH (puc. 24,6) win HAKJIOHHOM, pacnofaraThes mHmm
B NEpenred wactu noma wam 3aHEMaTh BCIO ero mio-
mans (puc. 24, g), Konocuukonsyio PCLIETKY pasMeinaT
Takke B yraybsnenun noga, umeroiien KEPYThIC CTEHEH
1 obpazyiourem Heraybokywo (mo 200 MM) axTy
(puc. 24, 2).

Hekotopeie Tonmupanky COLACPRAT KPYTOHAKOHHBIE
KOJIOCHHKOBBIE DEILETKH, YCTAHOBICHHBIE nof  yriaom
K FOPHIOMTANBHON YacTH moma (puc. 24, 4),

Tonamsuukn ¢ TIYXHM TOPH3OHTANLHBLIM WIN Cllerka
HAKTOHHBIM MOJOM NpeaHasHaYen L s paboTel Ha
ApoBax, cyxom Topde, JY3re, ONHIKAX; OHH HCHONE-
JYIOTCH NPEHMYILIECTBEHHO B pycckmx meyax, a rTaxxe
B NCYAX, B KOTOPBIX CAHTAIOT OTXOILI NHjoMaTepHa-
0B K ayary (puc. 24, ¢),

Tonnuenukn ¢ KOJIOCHHKOBRIMH  PeLlIeTEaMH npH-
TOIHBI NS BCEX BMAOB TBEpOro Torumea. Ecnu ux
oA BEIMOAHEH B BHAae Hernybokoit waxTw, To MOKHO
n00KTBECA noaHoOrQ CrOpaHHS KAMEHHBIX yrieil u aHTpa-
HTa,

B xoncTpykumio TOILINBHHMKOB /115 rasa (puc, 24, xc)
$pout I ¢ raszosoii ropenkoii 2,
BO3AYX M3 KOTOpOro wepes
B nonae mocrynaer s Tono4ynyo kamepy 5, MePEEPLITYIO
KHPIHYHOH Hacaakoii 6.

Kaxnawiii Tun ronamnsnnkg XApaKTCpH3YETCH Napamer-
PAMI, OCHOBHBIC H3 KOTOPBIX TEMIONPONIBOAHTETLHOCTD
(Tennosas MOLIHOCTE), yeabHOE TennoBoe HANPAKECHHE

peterkn,

Tenaonpousaodume swnocmsio O, (BT) Tonnusuuka ua-
IBIBAIOT KONMYECTBO TEMNOTHI, BhIIEIIEMOi] MPH CHHra-
HHH pacueTHON Maccwl Tomauea g TOMOYHOM 0OBLeme
B TCYCHHE | v, Tennonpoussonurensocts OnpeaensT

no gopmyne
QT - Egﬁntfjvﬁh

rac 8 — KoaM4ecTBo CEHraeMoro Tonauea, kr/y; QF —
HU3LAA TennoTa cropanusa, kx/kr: N: — Ko3dpunnenT
MOJACIHOrO NCHCTBUA TOIJIMBHHKA.

Voeavnoine menosvim HanpaXeenwem Monowozo ofis-
ema £ (Br/m3) masuBarot kxommuecrso TEIIOTHL, Bbijge-
AREMO 1IPH CHRHIaHHK pacyeTHOR MACCHl TONMBA B | M3
obbema TonIHBHMEKS (¥;) B Teuenne | y ITY BEANUHHY
BRIMHCIAIOT Mo dopmyne

E=Q./V,= BOR/(3.6V)).

s Tonauerukos, paboTalomux Ha TeepaOM Tom-
-IHBE, Bennunna E xonebaercs or 400 o 550 kBT/Mm3,
a4 I8 TOMUIHBHHKOB Ha razoobpasHom Tonnnse — ot 250
ao 700 kBr/m?,

3nas ynensHoe Temnosoe HAMPAKECHHE TOMOYHOID
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Puc. 24. KoHCTpykunn TONAHBHHKOB mCHei:

= ¢ TFAYXHM MOogOM,. 6,
£ — CTCHMANLHAR, M — IR

4 — ¢ KONOCHHEOBOI pemeTkol,
rasa;

&= ¢ INAXTOR M EKONOCHHKOBOR pelweTEol, ¢ — ¢ EpYTOHAKAOHHOR pemeTEoN,
! — Tonoynult ponT, 2 — ra’joBas ropeika,

3 = nopaysano, 4 — Opoes B NOAE, J — TONOMHAR KaMepa,

f = WECHTER

o0beMa, MOXKHO paccunTath HeoGXoauMuii 06beM TON-
auBHMka ¥, (M?), npH KOTOPOM CKHIAHME NpPOTEKaeT
¢ ONTHMANbLHOH PPEeKTHBHOCTBIO

V, = BOR/ (3.6E).

OnTHManbHble IHAMCHHSA VICOBHOTO TENNOBOID HAa-
NpAKCHHA FABHCHAT OT BHOA CHHIMACMOIQ TOIMJIHBA. .ﬂ.ﬂﬂ
apos, Topda, GypsIX H NOAMOCKOBHBIX YIJICH, CONOMBI,
noaconredHoi ayiru E = 400 kBr/m3, xkamMennoro yris —
520, antpaunTta — 550, roprounx cnanues — 290 kBr/m3,
[Mpu wenpogomkutenstoii (e Gonee 100 v) pabore ToN-
JTHBHMKA VEA3AHHBIC BEJIMYHHBI [IONYCKAETCA YBCIHYHTH
na 20%.

Becosoe Hanpadcenue KodocHukosou pewemku R
[kr/(m2 - 4)] — KOMHYECTBO TOMAMBA, CRHIAeMOro Ha | m?
KONOCHHKOBOH pemeTkn B | 4. DTy BEJAHYHHY HAXOANT
no opmyne R = B/F,, rae F,— niowanb KOJOCHHKO-
BOHl pelueTkH, M2,

Becopoe HanpsixeHHE KONOCHHKOBOH PEILIETEH 3aBH-
CHT OT BHAa caxHraemoro tomaumea. [1pu sTom Becosoe
HAMPAKEHHE HE JO/IKHO NPEeBbINATh 3HAYEHHH, NpHBe-
JIEHHBIX HHXE.

Jonycrumoe BeCOBOE RANPKCHAE KOJOCHHKOBOH PellleTEM
R n HOpMATHEBROC KHBOE CCYUCHHE ee

R, Ausoe

Tonso k2f(m? - y) nw;:m-:*,
Hdposa snaxnocTeio 25% . . . . . 230 18
To e & L T S 200 18
Toppsusie GpHKeTHl . . .« . +« . - 200 20
Topd wyckosol podayuiHoH cywkn |80 20

Yrons:

NOOMOCKOBHMNA . . . « « .+ & 70 35
DVDRER. o o o el ws d it 80 25
KAMeHHLIH Mapen XK . . . . . 70 40
L7+ R e L RIS e T 100 45
Flopiounit cnamex . . . . . « . . 70 40
AFTDRIATS 57 & it aa e Wy e Lk |~y 6l 10
EOROMEL o o celia i encat m bl o — 18
KyxypysHbie CTEpXKHH . . . . . . 70 -

§ 12. TOINIMBHUKH C I'JIYXHM [MOJA0M

TonIHBHHK C TAYXHM (CIUIOIIHLIM) MOAOM BbINOJ-
HEH B BHIE CIUIOWHONA KHPNHYHOH KJAIKH, HA KOTOpOH
npoTexaeT NpPOLEce ropeHns Tonnuea. Takue TONIME-
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Pue. 25, Tonansaik © rayxum momom:

[ = wamuw, 2, § — TONOMMBIE ABEPKN COOTBETCTEHHO © OTBEPCTHRMM
W rayxan, 4 — xafine, 5 — aumonsie xasanW, 6 — royxodl moa

HHKH NPHMCHAIOT B KaMHHAX, PYCCKHMX, XJiebonekapHbix
H JIDYTHX neqax, KoTopsie paboTaroT Ha ApOBAHOM ToI-
auBe. MHOrHE TOIUIMBHHKH C [JIYXHM MOJIOM COXpaHn-
JIHCE B Nevax CTAPLIX KOHCTPYKIMIL

Bosnyx /ns ropenns TONAMBA B TONMIHBHHKH ¢ ray-
XHM [0J0M (pHC. 25) MOCTYHACT WAH 4epes OTBEPCTHSH
TOMNOUHBIX ABEPOK 2, WIH 4EPe3 NPOEM, KOTOPLIi OaHO-
BPCMCHHO CHYXMT 118 3aKnafikm apoe (B pycckoii
ne4u),

KT/l Tonaneuuka ¢ rnyxum nogom, . e, Ges nojaay-
BaJIa M KOJIOCHHKOBOH pewleTks, He npessinaer 359
Manas >pQexTHBHOCTE TOINIMBHHKA € [IIyXHM MO0M
ODBACHACTCH CHEAYIOLIMMH  NPHYHHAMH. Bo-nepsbix,
DonbMM HIOBITKOM BO3jyXa, KOTOPBI, He YHacTBYH
B PCAKUHH TFOPCHMHA, TPAHIHTOM [POXOIHT 4epes neyk
H OXJIAAIACT ee NoBepxXHOCTH. Bo-sTophIX, HU3KO#H TeMm-
NEpaTypol MPHTOMHOIO BO3IYXA, KOTOPBLI He BCTYnaer
B KOHTAKT C TenIooTiaaiowed cpenoi. B-Tpeteux, Bo3-
AYX B TOMIHBHHKE C TAYXHM [0J0M JIBHKCTCA Hal
TOILUITHBOM, & He Yepe3 ero TOJIILy.

TOIMBHHK © rAyXHM NOAOM Cl0KHee IKCILIYATHPO-
BATh, YeM TOMIHBHHK, ODOpYJOBAHHBII KOJIOCHHKOBOI
PCLICTKOH, TaK Kak K TOIUIMBY, HAXOAAILEMYCS B ray-
OuHe TonouHOro ob6LEMA, AOCTYI AOCTATOYHOIO KOJH-
HECTBA BO3JYXa 3ATPYAHEH W TOIUIHBO HE roput. Y100mI
BCC TONIHBO Cropanio, ero TpedyeTca mnepemellaTh K
(ppouty Tommennka. Kpome toro, HeoOGxomamumo HEnpe-
PEIBHO CNIEJIHTE 34 IPOLECCOM NOPEHHS TOILUIMBA, BIPhIX-
JIATE W NEPEMEIIATE ero B npeaeaax noja. Mpu p3phix-
JICHHH TOPALLCTO CJAOH NPHXOLMTCA OTKPLIBATH JBEPKH
2 M 3, MTO NPHBOJNT K AONMOTHHTEILHOMY OXJAXKICHHIO
MACCHBA NeYH BO3AYXOM,

Henocratok TorimeHHKA C© riyXum mofiom — B Hem
HEJIL3A CKHIATh KaMEHHBIC YIJIN.

§ 13. TOIVIMBHUKH
C KOJOCHUKOBBIMH PEIETKAMM

Hasnauenne kosocHHKoBLIX pemerok. Konetpykuuto
J0DOro TOMIHBHHED MOXHO PACCMATPHBATL KaK TEXHH-
HECKOC COMETAHHE TOPENOYHOI0 YCTPOHCTRA © TONOYHLIM
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npocTpascTioM. [IpH CHUrAHHA TBEPIOrO TOMHBA rO-
Pe/IOMHBIM  YCTPOHCTBOM  CIYAHT KOJOCHHKOBAX pe-
HICTK&, NOMICPKHBAIOUIAN H PACTIPEACIAHIOWAS 10 M10C-
KOCTH noja cnoif ropawero tomausa. Ha xonochuxax
MPOHCXOAHT NOAroTOBKA TONAHBA (NoJorpeB W moa-
CYLUKA) HE TOJIBLKO 33 CYET JYYHCTON TeNmIOTH TOMOMHBIX
ra308 U OOMYPOBKH, HO H B OCHOBHOM 34 CHET npo-
JAYKTOB CrOpaHHA, IBHAYLIHXCA CHHIY BBCpPX 4epes cioil
ropawero Tomwmmea. 1o obecneyHBaeT ero Bocniiame-
HEHHE W ycToiiduBoe ropenue. KonocHukossie perueTkn
obecne HBaIOT MOCTOAHHLI NPUTOK BO3AYXA, NOCTYNAK-
WETO H3 30JbHHKA K TFOPAUIEMY TOIIHBY,

Bo3ayx, npoxoas wepes wenn mexay KOMOCHHKAMH,
PacnpeicseTcs paBHOMEPHO 1O Beell WIOWAAH TOMN-
JTHBHHKA H OMBIBACT BCC TOMIHBO, NEkKAIICC HA KOJOL-
HHKOBOH pelleTke. -

CXeMaTHYeCKH Npolece NMojiaum BO3AyXa B TOMIHB-
HHE ¢ KOJIOCHHKOBOH pelleTkod nokazan Ha puc, 26,
Motor Bpaaymmoit cpeast npu sakpuitoii  Tonownod
ABEPKEE I NOCTYNACT HEpes MNOMIYBaNLHYIO asepky [,
PACCEKACTCA KOJOCHHEOBOH pemietrsoi 2 Ha MenkHe
CIpYH, KOTOPBIE 3aTEM MPOXOAAT CKBO3b TOMIHBO, BO3-
ACHCTBYS HA HEr'O Kak OKHCAMTENb. TOMIMBHHK KOHCT-
PYMPYIOT Takum 00pa3zom, 4ToOR NPHTOK BO3AYXA COOT-
BETCTBOBA (hazaM CKHraHMs TOIHBA.

[lpouecc ropenns TBEPAOTO TOMIHBA HA TI'OPH3IOH-
TAILHOH KOJIOCHHKOBOH pElIETKE COCTOMT M3 Clenyro-
nmx Qa3 (puc. 27): BLLIEACHHS HAACTIONHOTO MIaMeHn '
MOACYUIKH H TOPCHHA CNOS TOMIHBA 2, KOTOpPOE XOK-
CYeTcs M NpOJ0/XACT IOpeTh [0 MNOMHOTO BBIXKHIA [O-
proYeii mMacesl, DPPeKTHBHOCTE CHRHIAHHA TOI/IHBA Ha
KOJIOCHHKOBOH pEIlIeTKE 3aBHCHT OT BLICOTHI €ro CIOH
A KOJHYECTBA BO3AYXA, MOCTYIAIOUIEIO B TOILIHBHHK.
[To okowwanmm npouccca ropemns ocraloTcs max 4
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Puc. 26. Cxema IBIXCHHS BOIAYXA B TOMAMBHMKAX € KOJOC-
HHKOBOH pelmeTkoil;

f. 3 — asepxn, 2 — xosocunkonus peerxa




Puc. 27. Crpykiypa ¢ia3 CAOCBOrO CHHTAHHA TREpAOro Tof-
JMBa B MEYAX:

[ — pancaoiinoe nnama, 2 — TonANMBo, 3 — ropatiee TOMAHBO, 4 — wnax,
§ — KOJIOCHHKOBAR pemeTsa, § — BOVIYIIHEYE NOTOK

W 30714, MPOBAIMBAIOIIAACH CKBO3L OTBEPCTHA KOJIOCHH-
EOBOH PEIIeTEH J.

O6pasyrouniics MIaKOBBIT CIOH IPEJOXPAHACT KO-
JOCHHKH PELICTEH OT Ype3MEPHOro HAarpesd M cnocob-
CTBYET paBHOMEPHOMY PACTPe/Ie/ICHHIO BOJIYITHBIX N1OTO-
kOB 6, MOCTYNAIOLINX W3 30MLHHKA.

CrafHILHOCTE Tpollecca ropenns TpebyeT peryiHpo-
paHMA nputoka sojayxa. HeoDxoawmoCTh B ITOM BhI-
JLIBACTCA TEM, YTO BHICOTA C/108 TOILIHBA, PE[']MEHI,EH-
HOFO HA KOJIOCHHMKOBOH pelleTKe, No MEpe BbIrOpaHHA
YMEHBIIAETCA M, C/EJOBATEIbHO, CHHAKACTCA CONPOTHB-
JeHWe BO3AyLIHOMY TMoToky. B Hauanwnoii dase rope-
HHS 3TO CONMPOTHBJIEHHE PABHO PACYETHOMY, NOCKOIBKY
4 TOIUTHBHHKE HAXO/MTCH YCTAHOBJICHHOE PAacYeTOM KO-
mpyecTBo Tommea. C TeweHHem BPEMCHH B C10C 1O-
gBASIOTCH NPOBAJILI-KPATEPHI, & MACCA TOIJIHBA pacciau-
BAETCH, MO3ITOMY B TOMO4YHBIH ODBEM MNOCTYNAET CBEPX-
HODMATHBHOE KO/IM4ecTBO Bo3ayxa. [lo mepe Hakaniu-
BAHMHA MIAKA 4 CONPOTHBJIEHHE KOJOCHHKOBOM PEIIETKH 3
BO3PACTACT, MTO NPHBOIHT K CHHKEHHIO obbemMa MocTy-
palomiero BOAAYXA H CKA3LIBACTCHA NOJIOKHTC/IBHO Ha TO-
[OYHOM [poLecce, KOTOPbIA yXe MpOTEKaeT bes w3-
GbiTKA BO3IAYXE, DTOr0 MOKHO AOCTHYL TAKKE, YMCHb-
[HB TUIOLIAML MPHTOMHOIO OTBEPCTHA 30JbHHKA, JUIA
Ero NPHKPLIBAKOT NOUIYBAJILHYIO JIBEPKY.

KoOHCTPYKIHH KOJIOCHHKOBLIX pemerox. B samuch-
MOCTH OT BH/JA TOILUIHBA W KOHCTPYKLUHH NEHYH NpHME-
HAIOT pa3Hoo0pasHble KOJOCHHKOBLIE PELICTKH, KOTOPBIC
MOTYT ObiTh HEMOABHAKHBIE H MOABHKHLIC.

K HenoosuscHsism OTHOCATCH pelieTkn, chopMHpOBAH-
Hele W3 MIMTOYMHEIX mtockux (puc. 28,a) # DanOvHBIX
(puc. 28, @) xonocuukoB. MHOT 1A HCNOJILIYIOT KOP3HHOY-
pwie  peweTkn (puc. 28,4). HenoamuwkHbIE pelIETEN
MAPOKO MPHMEHAIOT B THIOBLIX INEYaX.

IModsumcupie PELLIETKH HIrOTOBJAAIOT ¢ TOPH3OHTA/IE-
HOi#i OCBEO BpaLeHHs (MOAHOIOBOPOTHBIE M KAMAFOLINECH )
i ¢ BEPTHKAIBHOM OCbIO (BHOpaLHOHHBIE). Ha puc. 29

Puc. 28, HenoasuxkHele KONOCHHKOBBIC PELICTKH:

4 — WINTONHBE MIOCKNE, § — AANTOMALE KOPINHOYHKE, & — Gazounsi
EOIOCHHE

!

Puc. 29. Moapu®kHAR KOAOCHHKOBAR PEIICTEA.
| = tara, 2 — ock, 3 — pelIeTEa

MpHBEEHA MOJHONOBOPOTHAS peLIeTRd C TOPHIOHTAJIb-
HO# ocbio BpamicHHs. Jln8 OHHCTEH OT 3076 H ULIAKA
perieTka 3 MOKET MOBOPAYHBATLCA BOKPYD OCH 2 ¢ no-
MOLILIO Tard [, BoipeacHHON HA (POHT MeEYH.

Kavarommecs peleTk NepeMeiaoTcs BOKpYr ropu-
sonTanshoit ocn na 20..30°. Tlepuoan<eckn nokawH-
Basch, KOJOCHHKH pajpeiXfioT 114K, B pe3yibTaTe
HYE¢ro Heroprovas Macca HFDBEI.UHBH.ETEH H3 TOILHBHHED
B 3OMbHHME, 4TO obneryaer YHCTEY NEYd H YyaydaeT
NPOLECC FOPEHHA TOIUIHBA.

MoaeuxHbie BAGPAUMOHHLIC PEIIETKH COCTOAT H3
ABYX COWICHCHHBIX IIACTHHYATBIX PCMICTOK, KOTOPhIE
MOFYT NOBOPAYHBATHLCA BOKPYT BEPTHKANLHOH OCH Ha
1807,

[MonsHkHbE KOMOCHHKOBHIE PEIIETEH NPHMEHAIOT
OrpaHHYEHHO, B OCHOBHOM B Tedax [UIHTCIBHOrO M
HEMPEPLIBHOTO TOPCHHA.

B TONIMBHAKAX TCIJIOEMKHX Medell KOJIOCHHKH H KO-
AOCHHEOBBIE PELIETKH YEJIA/LIBAIOT TOPLUOM HA KHPITHYH
WiH BbiTecaHHble B xupnuuax verpeprd. KolocHHKH
PellIeTOK W3rOTOBJAIOT MPEHMYIIECTBCHHO M3 HYIyHa,
KOTOPbIH OKMC/TACTCA HE3HAYHTECIBHO NOJ BO3ACHCTBHEM
KHCIOPO/ia W BHICOKOH TEMICPATYPhl.

Nns Toro u4robel 3014 H MENKHi HUIAK OpOBAIH-
BAJINCH 9epe3 TPOMEKYTEH (Npo3ophl), KOJNOCHHEH Bbi-
moHsIOT KanHooOpa3Holi HAH KoHYCHOI (hOpMBI.

KonuuecTBO BO3/AyXa, MOCTYNAIOLICe Yepe3 KONOCHH-
KOBYIO PEleTKY B TOIUIMBHHK, 3ABHCHT OT e¢ XHBOTO
cedeHid, MO/ KOTOPLIM TOHHMAIOT OTHOLLIEHHE CYMME
niomaaeii npo3opop (3a30poB) K MJOMIALH KOJOCHHKO-
BOll pewreTkd. A npoe ceueHHE BHIPAXKAIOT B MPOLCHTAxX
OT NIOLAAH PELETKH.

25



Popma KOJOCHHKOB, HX TOJILUMHA M KHBOE CCHCHHE
PELIETKH 3aBHCAT OT BMIa TOIJIHBA H pPa3IMEPOR ero
seped. KpynHo3epHoBOe TONAKBO ¢ GOMBIIHM BHIXOA0M
AeTy4Hx BeulecTe (yroas, Topd) HanGonee pdexTuBHO
Cropaer Ha OanoYHBIX KOJOCHHKAX, CHOPMHPOBAHHBLIX
B BHIE PELICTKH, XHBOE CeYeHHEe KOTOpOil cocTamiser
20...40 %, no OTHOINEHHIO KO BCEil MUIOMIAAN PELIETKM.
[Mpu cxUranun MENKOKYCKOBOI0 H MHOrO30/bHOTO TOM-
JIHBA ¢ MallbIM BBIXOJOM JIETYHHMX (TOLIME YIJIH) NpH-
MEHAKT IUIHTOYHBIE KOJOCHMKOBBIE PEIETKH ¢ *KHBBIM
ceyeHnem 10...15%,. OGmas nnowane pewmerkn onpe-
AE/IAETCA €C HAPYAKHBIMH pa3MepamMi.

[1po3opel B KOJOCHHKOBBIX pellleTkax M3 DpycuaThix
MMEMEHTOB 0DPa3yIOTCA B PE3yILTATE BRICTYIIOB paime-
pomM 3 mm Ha Topuax OGpyckos (puc. 30). Bpyckm,
YIOXKCHHBIC TOPUAMH OIMH K apyromy, obpasyrwor 3a-
30pel 6 MM, Jlna ckuwramus OGyporo yris, OGpukeTom
H3 Topda, ApOB H APYroro HECNeKalouwerocs TOIIHBA
TAKHE 3a30pel onTHManbHbe, TTpH ckuranun anTpauuTa
Mo TOIUIHBHHKA 00OpyAyioT pelieTkaMu ¢ 5a10uHbLIMK
KOJIOCHHKaAMH, HMEIOIIHMH yinHpeHHbli Topen (12 mm)
W yBeIHYCHHBIC BBICTYNLI (4 MM), Onarosaps wemy 3a-
30PBl KOJIOCHHKOBOH PEIIETEH JOCTHIAKOT HEODXO0HMBbIX
pasmepos (8 mm).

Ilpn ycrawobke konocHukoBOH pewerkn 2 B neun
(puc. 31) mexny e¢c cropoHaMM M KAAAKOH TOMIHB-
HHKA OCTaBNAIOT AedopmaunoHnsiil OB pa3sMepoM He
MeHee 5 MM, uTo obecneynsaer cBODOAHOE TENIOBOE
pPaciiMpeHHe KOJIOCHHKOB NnpH Harpese. Bepx pewerku
pacnoiaraloT HUAKE KPOMKM TOno4noi apepkn 3 He
MeHee YeM Ha 30 MM, 4TO YCTpPaHseT OMACHOCTHL BhINA-
JaHHA ropamux yraeld w3 neuw. Pewerky veranasan-
BAKOT TAKHM 0Opazom, 4T00Bl TOMIHBO Pa3MEIANOCh
Ha LWHPOKOH FOPHIOHTANLHON NJIOCKOCTH KOJIOCHHKOR
(puc. 32.a). Tlpu HenpaBMILHOM MNOJOXKCHHH pEILIETKH
(puc. 32, 6) 3azopsl 3abuparoTca 3070 M HUIAKOM.
YMeHbUIEHHE KHBOTO CEYEHHH KOJOCHHKOBOH pelleTKH
BEAET K HEMOJHOMY CrOpaHHMKO TOILUIMBA M NEPErpeBy
KOJIOCHHKOB,

K010CHHKOBBIE pelleTKH YCTAHABIWBAIOT C HeDOJIb-
wHM (okono 50 MM) ykrnoHOM K Tonodnol apepke,
uTo obecneynBaeT Xopoluee OTICJCHHE IJAMEHH OT
JbIMA H CocoDCTBYET BO3rOPaHMIO YAAJNEHHOTO OT TO-
MOYHOH JABEPKH TOIMJIHBA.

Puc. 30. Topen GanouHbIX KONOCHHEOR
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Puc. 31. Ycranoska KONOCHHKOBON PEUICTEM:

! — 30asHHE, 2 — KOJOCHHKOBAA peieTkd, § — TOmosHas Ascpxa, o -
Nanaye, 5 — nojaysansHas ABepEa

§)

Puc. 32. Tlpapmnbnas (a) » wenpasuasuasn () opHEHTALMH
. KOJOCHHEOBOH pelueTkn

§ 14. TOMUIMBHUKH JUIS JPOB

Jas  CKHIaHWA OPOBAHOTO TOIJIHBA NPUMEHAIOT
TOIUVIMBHHEH (pHC. 33) ¢ HENOABHKHBIMH KOJMOCHHKOBLIMHE
pelleTKAMK [, YIOKEHHBIMH ¢ MHHHMAIBHBIM YETOHOM
K (pponTy neun. OT pelIeTKH K CTEHKAM TONKH BHIKIa-
ABIBAKOT OTKOCH! (MaHAyChl 2), 4TO cnocoBCTBYET CKaThi-
BAHHIO YIIeil HAa KOJOCHWKH B IPOLECCE FOPEHHS ApPOB,

labapuThbie pasMepsl TOMJMBHHKA ONpeaesOTCH
YCAOBHAMH, ODCCTICYHBAIOIIMMH TIOJIHOE CrOpaHHe pac-
HCTHOrO KOJIMYECTBA TOILIMBA, T. €. YCIOBHAMH, obecne-
YHBAIOLIHMH ONTHMANLHOE YIENBHOE TENIOR0E HANpAKe-
HHE TONo4YHOro obsema. JIMMHTHPYETCH TAKKE HAHMEHE-
las BBICOTA PACMOJOXEHHH NEPEKPLITHA TOMJIHBHHEA
HA/ C/I0EM TOIUIMBA; OHA JIONAHA COCTABIATE HC MEHee

210, 280 n 420 MM 18 TOMUIMBHHKOB TEMJIOMPOH3IBO-
AHTEJIBHOCTRIO cooTBeTcTReHHo 1800, 3500, 4000 Bt
u Donee.

B Tonnuehmke noctaTouHod BeicoTl (puc. 34, a)
JETYYHE BEIUECTRA, BBUICIAIOIMCCA W3 TOPSIIMX [POB,
YCMERAKT MOJHOCTBIO NPOPEArHpoOBaATH € BOIAYXOM B
npefenax TONOYHOTO mnpocTpancTea. Takum obpazom
CO3/TAIOTCA YCAOBHA 1A MOJAHOUEHHOTO MCNOJIbIOBAHMA
TOTLTHBA.

IIpu HegocTaTOYHOMN BRICOTE TONJIMBHHKA (puc. 34,0)
NpoNUecC roOpeHHs NPOTEKAET BANO; JeTy4He BeElecTsd,
HE YCNEB Cropers B TONMOYHOM o0BEME, 3anmoiHAIOT
razoxod. Beneacreue webonbwimx Temmepatyp B razo-
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Puc. 33. Tonansuuk s npos:
! — konocunkonan pewerxa, 2 — nawnye

Piuc. 34. Tonaueunk gocrarounoii (g) W HexoctaToumoil (4)
BLICOThI

X0AE MpONECC ropeHHs NPeKpallaeTca. ITO NMPHBOINT
K TOMY, WTO HECTOPEBIUHE HACTHILI OCAXK/IAOTCA HA
ILIOCKOCTAX KaHanoB, 0Dpazys cioil camu, yxyuuaroumii
B IHAYHTEALHOMN CTENEHH AKKYMYJISLHIO TEIUIOTH MACCH-
BoM mewH. [lews ¢ 3aHmXeHHON TONKOH HEIKOHOMMHYHA.
Jlna Toro uyrobul ropenne npotekano wanbonee whex-
THBHO, TOJIIMHA CJIOA JAPOBAHOIO TOILIMBA J0JDKHA CO-
crapaares 200, 250 u 350 MM CoOTBETCTBEHHO MUIA TOMN-
JHBHHKOB  TEILIONPOHIBOAHTENRHOCTRIO 800, 3500,
4000 Bt u Donee. Teniopoe HANPHKCHHE TOMOYHOID
obbeMd TOIIHBHHKOB JUTA JIPOB HE JIOJKHO NPEBBLILATE
400 xB1/™m3.

[ ny6una TONIHBHHKA JUIS IPOB 10/kHA OBITE Takoi,
9T00BI ObecneYMBA/IACh TOPHIOHTANBHAA VEIAJAKA NO-
JeHbeB, HO He MeHee 350 mm. BricoTa nawaycos, moj-
HHMARILHXCA HAl KOJOCHHKOBOMN pelleTkoil, cocTaBnser
65 mM. 3arpysouHas /JaBepka M0/DKHA OBITH BBICOTOI,
vaoOHol mna yknanku apoB crnoem okono 300 mwm,

TonIMBHHEN IS APOB TENJAONPOHIBOAHTENLHOCTBIO
bonee 3000 Br dyrepyroT BHYTPH IIAMOTHBIM KHPIH-
HOM, YTO NMOBBLILAET AoaropeqnocTt nevn. [pu Tenmo-
NPOH3BOAHTEALHOCTH TOMAHBHUKOE MeHee 3000 Bt dy-
TepoBKa He obDs3aTenbHAa.

§ 15. TOILIHBHHKH JLITS TOP®A

Topd moxuo ckurats B TonmsHMEax, obopynosan-
HBIX TAKHMH K¢ KOJOCHHKOBBIMH PEIICTKAMM, KAK M Jpo-
BaHble. OaHako noaobHbie TOMMMBHHEM MpheKTHBHBI
JHILb 1A CKMIAHHA TOPhAHLIX OpUKETOB M pPEIAHOTO
Topa, npowemuero LaMTenAbHylo cymky. JUis caura-
HHA BAaxHOro Topda u Topdanoii kpowkn, Tpedyrommx
MPeABAPHTENLHON CYILKH 10 MOCTYIICHHA B 30HY rope-
HHA, NPHMEHSAIOT TOIUIMBHHKH, KOTOpbIE HA3LIBAKOTCH
MOJYINAX THBIMH.

Moaywaxtaeii Tonamusuuk (puc. 35, a) cocTomT N3
FOPH3IOHTANILHOH peweTkd J, X KoTopoil npMMbiKaeT
KpyTOoHakJIonHas pewetka 2. Bo d¢poHTanLHoi CcTeHKe
NeYH YCTAHOBJCHB! IBC WAH TPW IBEPKH: MO/UIYBalib-
Haf J, wyposouHaa 4 w sarpysousas 5. [lpw ropenun
Topha B Cnoe BLUIGNSIOTCA rasbkl, KOTOpHIE, CMEIIH-
BAACH C KHCIOPOAOM BO3JYXA, BOCMAAMEHAIOTCH W Cro-
paloT B TOMO4YHOM npocTpaHcTee. Baaxubii  Topd,
KpOME 3TOro, B INpOLECCe CYLIKH HA KOJOCHHMKOBOM
pewreTke 2 BbUACAACT OONBLIIOE KOJMYECTBO BOIASHBIX
napos. Beinapusaemas Baara 0 ALIMOBBIE a3kl KpaTHaii-
IIHM NYTEM YAANSKOTCH Yepes Heboabluyio Wens 6 Bbl-
COTOH 63 MM, PacnoONOMEHHYI) B MOTOJKE TONOMHOM
KaMepbl HIH noa ¢e croaoM. [laomans menw cocras-
nfeT 3...57, NAOWAAH TOPH3OHTAILHOH KONOCHMKOBOI
PELIETKH.

B Tex CAYHARX, EKOIJla TOMJAHBHHE 1708 CEHIraHHA
TOpha MMEET BBIXOA B CHCTEMY AbiMOOOOPOTOB HENo-
CPeACTBEHHO MEPE3 NEepekphiTHe, HAnpHMep npu padore
Ha cyxom Topde (puc. 35,6), napooTBOARUIYIO LIe/b
HE YCTPAMBAIOT.

[lpu posmure neun HeBoaswoe konuuecTBo Topda
JArPYXAOT HA FOPHIOHTANIBHYIO PCLICTKY, MOJB3YACH
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Puc. 35, Tonaweuukn mans topda:

4 — BARKHOTO, & —cyxoro; [, 2— xonocumxonste pemerkn, 3.5 -
ABEPEH, O — NAPOGOTBOANIAR WEAb, 7 — Xailao
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wyposounoii jasepkoii 4. Ilo mepe Toro Kak miams
pAIrOPHTCH, Yepe: 3arpylouHylo asepky 5 nobasiasioT
nebonbine nopuun ceexero tonansa. Koraa cnoii ro-
palero Topda MOCTHIHET OCHOBAHHA KPYTOHAKJIOHHOMH
PEHICTEH 2, TOIJIMBHHE 3aMOJHAIOT MOJHOH nNoplHed
TOMAMBA 0 ypoBus sepxueil nsepkn. Konocnnkosas
pelleTka TOMIHBHMKA, paboTalouiero Ha TopdaHOM
TOIUIHBE, A0JIKHA HMETh LIIEH WHPpHHOI He Bosaee 10 MM,

§ 16. TOTJIMBHUKH 178 YIJER

Ton:meuaxn aan Gypeix yraeil. Bypeie yriM xapax-
TEpPH3YIOTCA O4eHBL BRICOKOI 30sbHOCTBIO (127, 1 Gonee)
H Gonswoi praxHocTeio (10 45%).

Jlnsa cEWranus JToro BHAA TOIUIMBA NPHMEHSIOT
TOIUTHBHHEK, MOKA3AHHLIA Ha puc. 36, 4. AHANOIHYHO TOMN-
JMBHHEY JU1A Topda on obopyaoBan roOpH3OHTANLHOR [
H Hakgonuoii 2 pewerkamu. Haxnon pewetkn 2 30°
Tonameuuk cHaOMEH YETHIPEMA IBEPKaAMH: NOMLLYBAIh-
HOM 3, paswHraTeIbHO-UIYPOBOYHONR 4, NPOYHCTHOH 5
M 3arpysounoil 7. Jlsepkn pacno/iokelsl B ABYX npo-
THBOMONOKHBLIX CTEHKAX Nevd — PPOHTAILHOR H Thilb-
noft. 3onbHHK § TOIIMBHHUKA JIOKCH BMEIIATH 3HAYH-
TeJIbHOE KOJMYCCTBO HEroprodeil Macchl Tomauea. 3a-
rPY30UHYI0 ABepKy pacnojaraioT Ha Beicote 1000 MM
maa pemerkoii /. Han Ttonkoil pasmeiaior csoa 6,
cnocobeTayIomMiE Honee MOMHOMY BRITOPAHHIO YTIEH.
MHHHMAIBHAR BLICOTA TOMUTHBHHKA TEIIONPOHIBO/IH-
rensHocThio 1o 3500 Br paswa 490 mm, npu Ooablued
TENIONPOHIBOAMTENLHOCTH — 630 MM,

Mpin weboablIOi  TEMIONPOH3IBOAHTENLHOCTH (10
3500 Brt) neun TomiaMBHHK jna Oyporo yrim Mmeer
Gojiee NPOCTYIO KOHCTpYKUMiO (puc. 36,0).

TonamBHEKR 18 KaMenHLIX yrieil. boaslmHCTBO Ka-
MEHHBIX Yrjel ans ropeHus TpebyloT 3HAYHTENLHO
BOMBILEIO MOCTYNJICHHA BO3AYXA B TOILUIMBHHUE, YeM NpPH
cawurannn apos (npuGamsutensno mHa 70%). B cesnu
C ITHM HHBOE CeMEeHMEe W II0HANL KOJIOCHHKOBOM pe-
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LIETKH ¥V TOMJNBHHKOB [UIA CHMIAHHA KaMEHHBIX yrieil
norkHbl ObiTh Takxe GoasinnmMu, KojoCHHER Yy TakHx
peieTor Hosiee BLICOKHE MO CPABHEHHIO ¢ KOJIOCHHKAMM
pelIeTOK /U1 ApOB, B MPOTHBHOM ciydae oHH OyayT
nehOPMHPOBATLCA OT TENJIOBOTO HANPAMCHHA, BO3IHH-
KalolIero NpH CKUIaHHM yriei.

Tonaueuug (purc. 37) COCTOHT M3 KOJMOCHHKOBOH pe-
werkn [, nomaysansHoi 2 M 3arpylounoi 3 ABEpOK,
cBoja 4, npoéMa JUIA OTBQAA NPOAYKTOB CropaHHs,
COCMHAIOIIErO TONOYHOE NPOCTPAHCTRO C TA30X0A0M J.
BuyTpeHHHe CTeHKH TOIIMBHHKA (yTepyroT orneynop-
HBIM KHpinHdomM 6. HaumeHsluas BeICOTA TONIHBHHKA
Ha/l CJI0EM TOIJIMBA COCTABIAET, MM : JUIS NO/AMOCKOBHBIX
yraei — 500, pna kamennwix — 400; ToawMHA CIOR TON-
JIHBA J0/IKHA HAXOIHWThCA B npeaesax ot 90 no 200 mm.

Tonauwsuukn aas anrpamura, [Lns »pPekTHBHOTO CHH-
ranus anTpanuTta Tpebyerca ToNCTI IO TOIIMBA,
B KOTOPOM MOXET PasBHTLCA [NOCTATOYHO BLICOKAR TeM-
MepaTypa PacKaJeHHBIX yrieil. AHTpaunT roput Hebos-
WHM [JTAMEHEM, ¢ MaibiM BeixoaoMm neryuux. [losromy
oObeM TONOYHOrO NPOCTPAHCTBA TOIUIMBHHKA JUTA AHT-
panuta Momer OwiTh mouTH B 1 pasa MeHblle, HeM
TonauBHAEa A8 apos. [lpouece ¢cxHranmns aHTpaumMTa
npotexaer Ge3 wacToif ero WypoBEH. AHTPALNT He Crie-
KAeTCA, NPOAYKTHI €ro HEroplodeii Maccsl JIerko orje-
JHKOTCH W NMPOBAJIHBAKOTCH B 30J1bHHK.

Tonnueuug IR anTpauuTa (puc. 38) BLIMOAHAIOT
B BHAC HerayGokoH TonouHoill WAXTR 3, pacnoioXeH-
Hoii 8 noae. ‘OCHOBAHHE MAXTH MOJHOCTEIO NMEPEKPLITO
KOMOCHHKOBOIH peweTkoil 2 ¢ HeDONBIIMM KHBBIM Ce-
yenueM (oxkono 10%). CTeHkH TONJHBHHKA MOJHOCTBIO
BLIK/IA/ALIBAIOT M3 OTHEYNOPHOIO KHpnu4a 5.

IHaxTHbiii TOMAMBHHK 1A aHTpauMTa, H300paxeH-
Helii HAa pHc. 39,a, obecneuwBaer JUTHTENBHOE CHMIA-
HHE TOIUHBA. B TakHe TOIUIMBHHKM MOKHO OJIHOBpE-
MEHHO 3arpy®aThk DOJLIIOE KOJIMMECTBO TOILIHBA, N0-
CTATOMHOE HA NEPHOJL /N8 ropeHus B Tedenue 15...20 4.
Baaromapg sToMy oTnaiaer HeobXOAWMOCTE B TEILIO-
AKKYMYJTHPYIOLIEM MACCHBE IE4H.
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Puc. 36, Tonamennk ans OGypeix yriaefi, cANTaeMbix B [e4ax TEILIONPOHIBOANTEABHOCTHIO.

& — Bogsiof, § — weboasmof;
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f, 2 — paweren, J....
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Puc. 37. TonanBuue MIA KaMCHHBIX Yroei:
| = pewetxa, 2, 7 — asepxw, 4 — cpoa, 5 — rasoxon, 6 — dyreponxa

AR

Puc. 38. Tonampiuug s asTpaumnTa:

[ = nopnysanwnas apepxa, 2 — pemersa, J — waxra, 4 — sarpylounan
anepxa, 5 — ormeynopusll KHpnuY, 6 — eMEOCTH € BOTOH

KonmuecTso cxMraemMoro TOIUIHBA PEryJnpyloT my-
TeM H3IMCHCHMA oODBLEMa BO3JYXa, NOAABACMOTO JUIA
ropeHa 9epes nouaysanisiyio asepky 3. Tonnuso 3arpy-
K0T B WIAXTY 5 TOIUTHBHHKA 4epes JBepky 6 Ha ro-
PRIKI MO BCEH MUIOLALN KOTOCHHKOBO# pelierky 2 cioi,

[lpw cropanum anTpaumMTa MHOrAA oOpa3syeTcs oveHb
MAOTHBIA 11AK, KOTOPLI TPYIHO YAAJIHTE ¢ KOJOCHH-
KoBO# pewreTkn, Yrodbl yCTpaHnTh 3TO ABIECHHE, LLIAK
MMOANAPHBAIO T, NOABOAN N0/l PELETKY BOASHOH nap,
KOTOpbIH ODpa3syercs B YCTAHOBJEHHOM B 30JbHHKE
npotHBHe [, 3anoaucHHoM BoJoH. [lapoBoyayuinas
EMECh, 0DpasylolIascs B maxTe 5 B npouecce CyIIKH
TONAHBA, YAAJIAETCA 4Yepes oTeepcTHe 7.

HekoTopeie TOMIMBHUKM TS AHTPALNHTA ODOPYAYIOT
NOJABHAHBIME KOJOCHHKOBBIMH pelueTkamu (puc. 39, 0),
yT0 obsieraer JKciyaTalmio neyeil.

8)

Puc. 39. HMlaxtnwii TONAMBHME JUINTENLHOFO TFOPEHHA NS
anTpanHTa (a) ¢ noABMKHON BHOPAUHONHON KONOCHHEOBOH pe-
weTkoi (4):

! — npormsens, 2 — pemerxa, § — nopayeansuHas asepra, 4 — iy po-
BOMHAN Bepka, § — WaxTa, 6 — 3arpy’ouHas asepxs, 7 — raloBul-
HYCKHOE OTBEPCTHE

§ 17. CNIEHIHAJIBHBIE TOILJIMBHHKH

TonmeEukn 108 onMAoOK W AyIrW. DTH BHIALL TON-
ausa MpPEeKTHBHO CEKHTalOT B TOMIMBHHKAX CHCHHAIL-
HOH KoHCTpYKUHH. Takue tonansuuku (puc. 40,q) obo-
PYJIOBAHBI TJYXHM NOAOM [/, HA KOTOpPBIH yCTAHABIN-
BAIOT Ppelerky J2 B BHAE YCCHCHHOIO MOJYKOHYCA,
H3rOTOBJIEHHOIO M3 JMCTOBOM cTtanun (puc. 40,0). B ko-
HYCE NPOCBEPJIEHBI OTBEPCTHA AHAMETpOM 6 MM Ha pac-
crosHun 30...40 MM onmo OT Apyroro.

BmecTo TOnmouHOH ABEPKH Ha neus nomemaTt Oyu-
Kep 4, B KOTOpBIH 3arpy#aiT TOIUIHBO, MCPEMEILaLo-
teecs no xenoby 3 noa aedcreneM cobCTBEHHOrO Beca
K mojy med. 3aropasck Yy AONA, JY3Ira HWIH ONHJIKH
NOJIXBATLIBAIOTCA CTPyell BO3JyXa M CropaloT Ha JneTy
B TonovHom npocrpadctee. Conoma M J1ysra — JUTHHHO-
MLIIAMCEHHLIC BH/AK TOMNAHBA, NOITOMY BLICOTA TOIKH
cocrapnder 300..700 mm, yTo nourn B 4 paza Doablue,
HEM Y TOIUIMBHHKA [UIS aHTpalMTa.

[TpumeHeHne TONIHBHHKOB ONMHCAHHON KOHCTPYKLHH
NO3BOJAET IKOHOMHTE DonbIlIOe KOIIHYECTBRO [ICHHLIX BH-
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Puc. 40. TonaueHKk ans ay3rn W onuaok (@) W ycTpoiicTso
VIR NOJAYH TOoTHBa (6):

{ = nop, & — pewersa, 3 — xeaob, 4 — Gynxep
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Puc. 41. TonaueHHuE LI8 KH3ISNKA:

[ —300buuE, 2, 4 — peweren, J — wyposounaa asepka, 5 — 3arpysoy-
HAR ABCPKA, & — NAPOBLNYCKHOE OTBEEPCTHE, 7, & — IWMOBME KAHAIk

0B TOMJHBA 34 CYET MCMNOJB30OBAHHA OTXOM0B MPOH3I-
BOJICTBA.

Tonamenmkw s km3ska. B pernonax wamed crpa-
Hbl, II¢ XO3IANCTBA HMEIOT IHAYHTENLHOE KOJHYCCTRO
KBAMHBIX KHBOTHBIX, UENecOODPA3HO HCNMONL3OBATH
B Ka@4eCTBC TOIUIHBA KH3AK C TEWIOTOH CropaHus
10...12 teic. kd#x/kr. OcoDeHHO palHOHANIBHO MCIO/b-
I0BATL KH3IAK B HOKHBIX ODMACTHX, rje JIerko OpraHu-
30BaTh €r0  3ArOTOBKY W €CTECTBEHHYIO  CYLIKY.
Kusak ropHT TaAlOWMM iamedeM nogobHo ape-

30

BECHOMY YTJIIO, OAHAKO BBIXOJ JIETYMHX Y HEro 3Havi-
TeJIeH.

Kun3sk, praxHocTs kotoporo aocruraer 30%,, ckn-
rdl0T B TOILUIMBHHKAX, KOHCTPYKIMS KOTOPBIX noaobHa
TONAHBHAKAM 118 topda (puc. 41). s toro urobbl
MEJIKHE YACTHIIEI KHIAKA HE NPOBAIHBAIHCE B 30/IHHK /,
3430PEl B KOJNOCHHKOBLIX peleTkax 2 H 4 He [0/KHb
npebbitath 10 My, Tonneo NoACYIIHBAETCA HA KpPYyTO-
HAKJIOHHOH pewmeTke 4.

Tonmmua cnos TONIMBAa NOVIEPKHBACTCA B Lpeaenax
or 150 no 200 mm. TMap BBIXOAKT €epes oTBepcTHE .
BhicoTa TONMHBHHMEA HAA CJI0EM TOIUIHBA HE [10JIKHA
npeesiate 400 sy, v H3 TONKH OTBOJAMTCA 4eped
ThUIbHBI 7 wnn OGokoBoH & xanaln.

§ 18. YHHUBEPCAJILHBIE TOINVIMBHHKH

B newax 3aBOACKOro MW3IrOTOBJICHHA NPHMEHAIOT
YHHBEPCAIBHBIC TOMJMBHHKH, KOTOPHIE NPHIOAHLL LIS
CHMIAHMA Pa3IHYHBIX BHIOB Tomamsa. [lpoussoactey
rOTOBBIX MeYeil M CTanJapTHRIX AeTanei nas ux cOopkn
Ha obwekTax crponrtenscTea B Haubonbluel cremeHn
EHUCQECTH}’I'I’JT TONMTHBHHEH, ThIJIBHAH CTCHEA KI‘JTDP]:II:
BeINOJHACTCH ¢ DoablBM npoeMoMm (nepesanom).

UlaxTHEIE TONJIHBHHE C NEPEBAJiOM H NOJYCBOOOM
Hiobpaxen Ha puc. 42, a. XapaktepHas ocobeHHOCTH
TAKOI'0 TOILUTHBHHEA — OTCYTCTBHE NMCPCKPLITHA HAT HHM.
[MepekpuiTie 3aMCHEHO HAKIOHHON OTpaXaTeNLHOMN NJH-
TOH (nmoayceoaom 7).

[Mauta pacnonoxkeHa B TONIHBHHKC HECKOILKO HHKE
0DLIMHOTO CBOMA, 9TO YCWIHBAET €€ OTPaXATEILHYIO
CNOCODHOCTL M CO3JACT YCHOBHA [UIS CAKHIAHHA pads
AHYHLIX BHAOB TBEPAOTO Tomauea. [epMeTHYHOCTH TON-
JHBHHKA TOBBIUACTCH €ro obJMUOBKOH, B KOTODYH
BMOHTHPOBaHB! 3arpy3oddas / W noaaysanwHas 2 aBep-
k. Ckathl 4 TonnueHuka obpaizyioT yraybnenwe, B Ko-
TOPOM YCTAHABAMBAIOT KOJOCHHKOBYK) pelleTky 3.
Pasmepsl KOJIOCHHKOBOI pelIeTEH M e XHBOE CCUeHHE
TAKOBbLI, YTO JAONYCKAKT CAMraHuwe apos, topda, yraeil
n pas’s/IHYHBIX BHIO0B MECTHOTO TOIJIHBA {KHDFI'DCTE.. CO=
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Puc. 42, VuusepcansHme TONIHBHHEHN:

d — ¢ OTPARATEILHMM NOAYCBOAOM, 6 — ¢ nepesatom; [, 2 — apepki,

J — pemerka, 4 — ckar, 5 — nepenan, & — THALKAR CTCHKA, T — noay- |

caon, 8 —coon, 9, /0 — naurw, 1 — wapasam, 12, 13 — xanans, 4 =
NepexphITHE
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JOMBI, OTX0A0B apesecHHbl). [lomoDnas yHHBEpCasib-
HOCTh TONJIHBHHMKA CKa3biBacTcA Ha ero cpeanem KII[,
KOTOpbIH xonebnercs ot 75 (NpH CKMUraHuH yriaei) ao
45% (npn paboTe Ha MECTHOM TOILIMBE).

Tonameuuk ¢ oTpakarenbHoll MWIHTOR TEXHOMOrHYEH
B HATOTOBJEHHH, MOCKOJIBKY KHPITHYHAH EJaKa 3amMce-
HAeTCA cOOpKOA VIEMEHTOB M3 OrHeynmopHmix /0 u Ke-
pamuueckux 9 naurt, obauuoBaHHkIx wipazuamu [/,
Tonounsiii npouecc HHTeHCHpUUUpYeTCd Grarogaps pac-
NOJIOKEHHOMY  Hajl  Tono4Hol  asepkod  obpaTHOMY
csoay &, koTopeli cnocobcreyer obpasosannio BHXpCH
razoporo nortoka. Ortpasuswinck oT obpaTHOro ceoja,
TOMOYHBIE Ta3kl OrHDaKT nosayceoa 7 H ONYCKaroTCH
MEXY MEpeBaoM 3 M THUIBHON CTEHKOH 6 TOMIHBHHEA.

B nameid crpane NPHMEHHAIOT KHPIIHYHLIE VHHBEp-
CAllbHEIE TOMAHBHMEKH (puc. 42,80) ¢ yBEIMYEHHBIM TO-
NOYHLIM MNPOCTPAHCTBOM, YTO [JA€T BOIMOXKHOCTH HA-
paay ¢ TOIJIMBOM, HMEHOIUHM HeDOMBIIOA BBIXOD NETY-
YHX BEMIECTB, CHMIaTh JAposa W Topd. Beuienusmmecs
B TOIUTHBHHMKC razel ornfaior nepesan 5, zaTem onyc-
KAIOTCA MO NEPBOMY TONOMHOMY KaHany /2, nocrynaroT
B NOABEMHEIA KaHan /3 M yXOAAT B KOHBEKTHBHYIO
CHCTEMY, PACHONIOKEHHYIO HAall nepekpuiTem /4. Yram,
HANPHMEP AHTPALMT, TOPAT B TOILIHBHHKE C MEpeBaoM
IHAYMTENLHO XYKe, 4eM B TOIUIHBHHKE C 1UAXTO.

JIOCTOMHCTBO YHHBEPCANBHBIX TOIJIHBHHKOB — CHJlb-
HElii MpOrpeB MX CTEHOK, 4TO O0OYCJIOBIEHO pacnoso-
KEHHEM JILIMOODOPOTOB, HAXOAAUIHXCA HENOCPEACTBEHHO
y nepesasna. [loBplieHHas TenaooTaada TONOYHOH H
noaTonoYHoH yactei neveil obecneynpaer xopouuii npo-
[pee HHXHCH 30HB nomeuicHui. bnaromaps sToMy
- C030aK0TCs KOM(pOPTHLIE YCIOBHA B MHIBIX KOMHATAX
OTAIUTHBAEMOTO 3JaHHA.

§ 19. KOMILJIEKCHBIA PACMET
TOMIMBHUHKOB

PaccuuTaTk TOIIHBHHK — IHAYMHT OnpeaejiHTE ONTH-
MANBHBIE pPa3MEpkl BCEX €TI0 3INMEMEHTOR: obweM TOM-
JHBHHEQ, paiMCcpbl KOJIOCHHKOBOH PCLICTEH H NOLIY-
BFJIBHOIO OTBCPCTHA.

Mpumep. [NpowisecTH pacyeT TONIHBHHEA UIR KAMEHHOIO
yras Asefickoro MecTOpOXICHHE ¢ HEMUed TennoTod cropa-
ma Of = 16500 x/Ix/kr. KIN/JA: tonauenuka 1, =09, neun
N, = 0,6; koHBexTHBHOH cHCcTeMm 1), = 0,666, Tennooraaya
0EYH JOJEHA NOKPLIBATL TenaonoTepH mnomeinennii Qf =
= 2500 Br. ToniMBHHK J0/1%eH BelpadoTaTh KOUIHYECTBO TEN/IO-
T, JOCTATOYHOE 414 00OrpeBa NOMELLICHHH 3a OHY JABYX4aco-
BYi0 TOMKY (2= 2 4) B CYTKH, NOCKOJILKY OTAI/IHBAEMOE 3/1a-
HHE PACTIOJIOMEHO B Cepepo-pocToqHOH 30He bAMa.

Pewenne Tlpu oawoll npyxuacosoil Tonke B CYTEM
(24 4) 3a kamaLii 9ac TONKM A0MKHO ObITE HIPACXOJ0BAHO

yrag

p. = 24:3.600 _ 24-36-2500
o 20, 2. 16 500-0,6
rae 3,6 — nepepoanoi KodpdHIHEHT.

KonuuecTso TennoThl, BupabaTeiBaemMoe B TOIIHBHHKE B
Tevenne 1 4, qoaxuo cocrapnsats §, = (2500 24) :2 = 30000 Br.

Onpegeans nIoUIals KONOCHHEOBOR peweTkn F, ucxoas

= 1091 kr/v,

H1 e JOnyCTHMOIO fem. § 11)

R = 70 krf(m?-u):
Fo=B,/R=1091:70 = 0,156 m* = 1560 cm?,

Mpumem, 4To paiMepsl CTOPOH PEINETKH OJMHAKOBEI, TOI 14
UTHHA Ka¥aoil cropoHsl Oyner paBHa

lp =/ Fp = /1560 cM? = 39,03 cm = 390,3 mm.

Paamepst ctopon pewerks npuamusaesm 400 smm. 3azop
MeXIy pelueTEod W ENaAkoH, OCTABAREMBIH /U8 PACUIHPCHHSA
PELIETKH, COCTABIAET 5 MM,

Adanny naunycos (OTKOCOB) BOKPYI PCLIETKH [UIS CKaThi-
BAHHA Y18 npuarmaem 95 mm. Coenoparteisno, UIHHA Nawkay-
ca ¢ 3asopom papHa 100 sm. Torga naoman: TONIHBHHEA
B MJaHe COCTABHT

Fy = (400 + 2- 100)- (400 <+ 2 - 100} = 600- 600 =
= 360000 smm? = 0,36 M2

[Mpurnmaem 1aMHY a # WHPHHEY b NOAA paBHBIMHK, HAXOAWM
a=b=]/360000 = 600 mm.

Takum obpalom onpenennincs pasMepsl TONOYHOMO Npo-
CTPAHCTBA B IUIAHE — WMPHHA M AnuHA. Tpebyerca HailiTH Bol-
COTY TONKH. 3HAS JONYCTHMOE TEMIOBOS HANMPAKEHHE TOMNOYHO-
ro obvema npw paGote neun na yrasx E = 440000 Br/n®
{cm. § 11), Berancaum no dgopmyne odLeM TONKH:

_ B.Qin’
v 3,6E

BCCOBOIQ HANPRAECHNA

rae n, — KIJ] Tonausuwka (18 KonocHAKOBLIX pewetox (.9);

B, — pacxoa TOIIMBA 3a OAHY TONKY, Krfu; Qf — rensiota cro-

panna, kJx/kr; 3,6 — nepepoanoit xoapduument; E = Q. /V, —

JAOMYCTHMOE TEIMIOBOC HANPAXKEHHE TonoYHoro obwema, Br/m”,
MocTasumM YHCIOBLIE IHAYEHHA B (opMyTy:

¥V, =(1091-16500-0,9):(3,6-440000) = 0,1 .

MMpn nnowanw nosa rtonnwsuuka 036 m* ero BwicoTa
h; no/N%HA COCTARNATE

hy = Vi /Fy = 0,10/0,36 = 0,3 = 300 mm.

OHAKO TAKAA BHICOTA TOIVIHBHHKA HEAONYCTHMA, TAK Kax
w3 § 16 coeayer, 4TO MHHHMANBHBIE Pa3IMCPhi TONMOMHOIO
NPOCTPAHCTBA OT KOJOCHHKOB [0 CBOJA AOJMKHB OwTh HE
MEHEE CYMMBI BLICOT ciod Tomawea (100 mm) m cesoboauoro
npocrpancrea (420 mm), 1. e b, = 100 + 420 = 520 mm.

Buicota pana knankw co meoM ToammHON 5 MM cocras-
nger 65+ 5=70 mm. Cnenoparenibio, TOMIHBHHK Oyaer
coctoaTk M3 520:70 =75= 8 paoop kupnHy4a, YI0KCHHBIX
miama. TOAUHHY CTEHOK TONNHBHMKA npuumMaem 120 smm
(*/z xupnu4a). Toraa anmna Tonausnmka [, Gyaer pasHa cym-
Me UTHHB Kasmepbl (600 mm) B yABOCHHOH TONIMIMHLI CTEH
I} = 600 + 2-120 = 840 mmM, T. e. okpyraeHo 3,5 kupnuua.

C y4eToM TOMIUHHB WBOB JUIMHA CTEHKH nean Gyner panua
255:3,5 = 892 mm,

Brryscnusm dakruyeckuii o6bem TONKH, NPHHHMAR BLICOTY
KIAJKH TOMAMBHHKA PaBHON BOCHMH psiaMm, a [UIHHY CTCHOK
35 kmpnuua. Buyrpenume pasmeput (b, — wnpuna, h, — srico-
Ta) TONHBHHEA COCTABAT (HApy®HBIC rafapuThl 33 BLIMETOM
TOJLMER CTeHOK B '/ Kupnmua):

by =892 — (2-120) = 652 mm = 0,65 m;
hy =8:70 = 560 mm = 0,56 m,
O0bemM TONIMBHHEA paBeH
Vy =0,56.0,65-0,65 =02 m>.
[Mposepum hakTHYECKOE HANPAKEHHE TONOYHOrO O6bEMa:
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E=Q./V,=BOIn: 360, =
= (10,9-16500-09):(3,6-0,2) = 224812 Br/m*,

Hdonycrumoe yaenbHOe TEMIOBOE HANPAKEHHE TONOYHOTO
obwema paso 440000 Br/m?, 1. e ua 215188 Br/m® Gonuwe.
Crre1oBaTeNIbHO, TOIUTHBHHE PACCYHMTAH NPaBHIbLHO,

Onpeaenrum pasMepsl noalyRaibHOr0 orsepeTha. [lio-
mane F, naxoaum no dopmyne, npuseacanoi & § 8. MNoacras-
asem B dopmyny naiincHusie 3navenus B = 109 kr/u. Ob6rem
BOIAYXA 18 FOPEHHA KAMEHHOro yras npumes Ly = 17 m*/kr, a

CKOPOCTh JABMMCHHA Bo3ayxa v = 2 m/c:
1().9-]?[1 + (18:273)] 0 ) 2
- —,——e o Td = 6 _ Ifﬂ' .
F, 23600 G 2

Mpunumaesm pasMepsl OTBEPCTHA: JUIHHA OJHOIO KHPIMYA
pasna 250 MM, BeIcOTa ABYX EMpnmuei — 70-2 = 140 mm.
Irowans orsepcruit coctasut F, = 25-14 = 350 cm?”.

F'nasa IV
HAJATOITOYHBIE KOHBEKTUBHBIE

§ 20. TEMNJIOOEMEHHBIE
M FA30AMHAMMYMECKHE [TPOLIECCHI
B KOHBEKTMBHBIX CMCTEMAX

BripaGareiBaeman B TONOYHBIX ycTpoficTBax OTOMM-
TCILHBIX NE4el TennoTa 4ACTHYHO AKKYMYJIHPYETCA B
[NpoLecce CHRHIAHHA TOIUIHBA MOBEPXHOCTAMM TOMIHBHH-
Kd, KOTOpbIE BOCNPHHHMAIOT €¢ B OCHOBHOM B BHJC
AYMHCTOH (paaHaluonnoii) sneprun. Jpyras vactTs Tenno-
BOH SHEPrHM NEPEXOAMT B [ALIMOBLIE Tashl, MOKHIAIO-
LUIHE TOMTHBHHE H HANPaBIAKOIIHECH MO JledCcTBHEM
Tarn B atmocdepy. IMonesno ucnoabzosars Temiory fbi-
MOBBIX Ta30B — 331893 KOHBEKTHBHLIX NMOBEPXHOCTEH ne-
qei.

Konsexmusnpimu HaIBIBAIOT nogepxnocmu, pacnono-
MCHHBIC B rajoxode H oborpesaeMbie JIBHAKYILHMCS
NOTOKOM TrOpSYHX ABIMOBBIX TA30B, KOTOpPhIE OTAAIOT
CBOIO TCIUIOTY HAATONOMHOH YACTH NEYM B peiyabTaTte
KOHTAKTa CO CTEHKAMH KaHaJ0B.

lazoxon GonbluMHCTBA medell npeacrasnser coboii
PA3BETBICHHYIO CHCTEMY KHPNHYHBLIX KAHAI0B, KOTOPLIE
(hOPMHPYIOT eMHBLIA ra’joBelii TPAKT, HAMHHAIOILMICY B
ARIMOOTBONAIIEM NPOeMe TOMTHBHHKA (Xaiine) H 3apep-
IIAKOUIHACA B MECTe NMPHCOSIMHEHHA MACCHBA [EYH K
ApiMoBO# Tpybe. CoBOKYMHOCTE ALIMOOBAPOTOB, COCTON-
HIaA W3 COCTHHEHHBLIX Mekay co0ol BEPTHKANLHBIX M
FOPH3OHTATLHBLIX KAHAJIOB, KOTOPbLIE NpeIHAIHAYMCHB] LTS
AKKYMYJIAIIHH  TEIUIOTHI OTXOAAIIHX [A30B, HA3IbLIBAKOT
Kongexmueholi cucmemoii. Ta wacTe neuwn, rae pacnono-
HCHA 3Ta CHCTEMA, HAZKIBACTCH KOMEEKMUSHOU 30MOL.

[Tpu KOHCTPYHPOBAHNN KOHBEKTHBHOM 30HbI CTPEMAT-
€A K TOMY, 9TODBI TEITIOBAS JHEPIHA AbIMOBLIX I'al0B
HCOIL3IOBANACH ONTHMAILHO, T. €. JALIMOODOPOTHL J10JI%-
Hbl AKKYMY/JHPOBATH TEMIOTY OFXOASUINX ra’oB TAKHM
obpasom, urobul, mocrynas B armochepy, HX Temie-
PATYPa HECKONBKO NMPEBLILANA YPOBEHb, 38 NpeaciaMu
KOTOPOIo HACTYNAET KOHICHCAIIMS TAZ0B W NPOHCXOANT
HHTCHCHBHOE BBINAJCHHE CAXH B KaHAIAX
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[Np# KORCTpYHpPOBAHMH TONOMHBLIX YCTPORCTE NpHiep-
AHBAIOTCH CHACAYIOWHX MPAKTHYECKHX PeKOMEH Iatimil.
[lupuHy TONAHMBHMKA B mnewax ¢ Tenmootaayed Ao
3500 BT npunumalor 190..270 MM, ¢ TensiooTaaueii Gonee
3500 Br — ne menee 270 mm. JLTHHA M IIMPHHA TOILTHE-
HHK@ JOJKHBI OLITH KPATHBI KHPNHYY HIH €r0 rpaHsM;
MHHHMANLHAA TO/MIIHHA HAPYXKHBIX CTEHOK TOI/IHBHH-
ka — 120 MM (moakupnu4a). B newax ¢ tenooraayei
Gonee 3500 BT TONIMHA CTEHOK TOMIMBHHEA 0JIKHA
OBITE He MeHee 190 MM,

Hna  obecneveHns A0JroBEYHOCTH MNEYMH  CTEHKH
TOILTHBHHKA  (JYTEPYIOT OrHEYNMOPHBIMH  H3/ETHAMH,
4TO CledyeT YYHTHIBATHE NpH oNpelelieHHH ero pai-
MEPOB.

CUCTEMBI ITEYEA

A8 MAKCHMANTBHOTO HCNONBIOBAHNA TEIIOTH OTXO-
ASIHX FA30B CAENYeT Pa3BHBATE IJIOLIA/L TENI0BOCTPH-
HHMaIOILHX NOBEPXHOCTEH KOHBEKTHBHOMN J0HK! TedH my-
TEM YBCAHYEHHA YHCIA KAHATOB M MPOTHKEHHOCTH NMYTH
AbIMOBBIX razos. [lepesavy TenioTl NpPOAYKTOB Cro-
PAHHSA NTOBEPXHOCTAM KOHBEKTHRHON CHCTEMB! HAILIBAIOT
npoyeccom mendoodmena. Konuvecrsenno Ttemwnoobmen
ME®AY NMOBCPXHOCTBIO TBEPAOTO Tena W raioobpaixoil
cpenoi  onpenenserca  ypasuenwem Hutorona — Pux-
MaHa:

E =% BF{'r = '!-:1}:

rae Q — Tenaosoii notox, Br; F — miowans nosepx-
HOCTH TEILIOBOCHPHATHA, M%; [, I, — TeMNepaTypa cooT-
BETCTBEHHO ra3a M creHok, “C; B — kooddmument renno-
BOCHIDHATHA, 3aBHCALIMA OT yonoBHH Teminoobmena B
MEYH: CKOPOCTH Ta3oBOI0 NOTOKA, MATEPHANIA CTEHOK
KEaHATOB, HIEPOXOBATOCTH MOBEPXHOCTENH, BOCTIPHHHMAK-
HIHX TEen1oBoH MOTOK, H T. m.

Mpouece rennoofmena Bo MHOrOM 3aBHCHT OT pe-
AHMa  JBWACHHA razoB. Pasnmwart aamunapuoe n
mypo yaenmuoe JBHACHHS NOTOKA MLIMOBMYX raion,

[TpH namMuHapHOM ABHXEHMH NOTOK ra’os nepeme-
IHACTCA COSMHM, He nepemelumsancs, Beck moTok raszos.
Kak Dbl COCTOMT M3 MHOXECTBA TOHKHMX CTpyek, Kakias
H3 KOTOPEIX [BHAETCH NAapAUIe/IbHO CTEHKAM KaHala
(puc. 43,a). Ilpn TakoM pexuMe nepetaya oT Kaxaoi
CTPYHKH K CTEHKE KOHBEKTHBHONH IOBEPXHOCTH oCy-
LECTBJIACTCH NPEHMYLLIECTREHHO 34 CHET TeIUIoNpoBo/-
HOCTH. OHAKO BO3AYX — I/10XOI NPOBOAHME TENmIOThL
ChenosatenbHo, HHTEHCHBHOCTE TeIOOGMeHa NnpH Jna-
MHUHAPHOM JIBHAXCHHH raizoB Huikan. OTciofa BhITEKaeT
NEPBOE NPAaRHIO KOHCTPYHPORAHHA KOHBEKTHBHBLIX
CHCTEM meyveH: CKOPOCTH [BHKCHHA MOTOKA AOJKHA
obecrniedHBaTh TYPOYJIEHTHOCTE TEYEHHSA ALIMOBBIX IA308, .
HTO CHOCODCTBYET MHTEHCHBHOMY BOCHPHSTHIO TEMIOTH

CTCHEAMH KaHA/IOB raloxoa.
[Mpn TypOYICHTHOM IBIKEHHN TONOMHBIE I'a3h HHTCH-



Pic. 43. ConpoTHBICHHA KOHBEK-
THEHOR CHMCTCMBI raloBOMY MNO-
TOKY:

g — Anmchuse, 0.0 — MecTHMe; [ —
TYPOYACHTHREIC JABHXPEHIA, 2 — OCThi-

mme razul, 3 - ropadme rais, f —
ALICTYN KaHAJA
eHBHO mepemewinBarorTca, obpa3sys JABHXPCHHA

(puc. 43,2,0), Gnarogapa uemy npouecc TenJoodbmena
IpoTeKaeT 3HAMHTENLHO dexTHBHEH MO CpaBHEHHIO C
TeIo0DMEHOM NPH JIAMHHAPHOM JIBHXKEHHH.

HMasectiniM dmsukom O. Peiinonsacom (1842—1912)
BbUlH YCTAHOBJACHB! KPHTEPHM, 00YCAOBIHBAIOLIHE NEpe-
X0/ M3 JlaMHHapHOro B TypOyaeHTHOE aBHkenue. ['nas-
HRMH (DAKTOPAMM BO3HWKHOBEHHA: TYPOYNEHTHOIO JBH-
KCHHA ABASIOTCA: CKOPOCThH ra3’oBoil cpeibl, KOJMYeCT-
B0 TBEpALIX YACTHIL B HCH, Ce4YeHHE KaHana M LIepo-
LOBATOCTHL €ro MOBEpXHOCTEH, a Takke HalH4He pa3i-
AMMHOTO POJA BBICTYNOB, BNAJHH, CYKCHHH, paciiHpe-
HHI W p.

CkopocTh ra3oBoil Cpe/ibl MPH €€ NOCTOAHHOM 00BbeMe
JABHCHT OT pa3MEpoB CCYCHHMH KaHana: 4eM MCHBIIE
cesenne, TeM MOTOK Apmkerca Owictpee. Oamako mnpu
ITOM BO3PACTAET CONPOTHBJICHHE Ta30X0[a ABHKEHHIO
razo. Ha conpoTHBACHHC TakKXKe BJHSAIOT NPOTAKEH-
HOCTH KOHBEKTHBHOH CHCTEMBI H HAJIHYHME YYACTKOB HA
NyTH NPOAYKTOB TFOPEeHHs, NPEoAoJeBas KOTOpbie raibl
MEHAIOT CBOC HANPAB/IEHHE WM MEPEXOAAT H3 KaHama
fonbilero CCYeHHN B KaHaJ C MEHBIIHMH pa3MepamMH
Cropon H HAOOOPOT.

ConpoTHBICHHE JBHMKEHHIO ra3oBOro NoToKa, KOTO-
poe OKa3blBAKOT NPAMOJIHHEHHBIC YYACTKH [a30X0/a,
HAALIBAKOT AMUMEUHBIM, & TIPENATCTBHH, BO3IMYLUAKOIIHC
NOTOK, CYMTAIOT MECMHBIMU CONPOTHRICHHAMH.

JNuneiiasie conpoTuBienus (puc. 43,a) 3aBHCAT OT
KA4ECTBA KJNAJKH KaHAJIOB, MO3ITOMY TOJIUHHA IUBOB
MEKIY PANAMH KJAJKH HE ZI0JIKHA NPEBLILATL 5 MM,
4 TEIVIOBOCNPHHHMAIOLINE [MOBEPXHOCTH CIEAYET TLUA-
TeNLHO BEIpABHHBATL. MecTHbie COMPOTHBJACHHA B BHIC
pacumpenis (puc. 43, 6), NopopoTOB (pHC. 43, 8), cyxe-
HRA cuu3y (puc. 43,2) win ceepiy (puc. 43,0) MONXHEI
EMETH [UTABHLIE OYCPTAHHA, TAK KAK BHE3ANHBIE H3Me-
HEHHA CKOPOCTH MNOTOKA NPHBOAAT K BLINAJCHHIO CAXH
3 JBIMOBBIX Fa30B H K YBE/HYCHHIO CONPOTHBICHMS
fA30BOTO TpaKTa.

CrOpOCTb JILIMOBBIX Ia30B ONpEIe/IRIOT W3 ypaBHe-
gia v = L/F, rie v — ckopocTs notoka, m/c; L — obbem

3—246

NLIMOBBIX TA430B, NMPHBEACHHBIH K Temnepatype KaHa-
na, M3 F— xHBOe cedeHHe KaHana, M2,

BoisiBHB XapakTep ra3oHHAMHYECKOTO Npoecca KoH-
BEKTHBHON CHCTEMbI, ONpeNeasoT COOTBETCTBHE paiMe-
pOB IOMIAAeH NOBEPXHOCTEH TEIUIOBOCNPHATHA H TENIO-
OTAAYM PEKMMY IKCIyaTaumn mneun. Ecan niowasb
MOBEPXHOCTH TEIUIOBOCIPHATHS OyaeT HENOCTATOMHOIM,
T0 TEIIONPOH3IBOAHTENLHOCTE NEYH He JIOCTHIHET 3a-
JIAHHOH BEMMMMHBLI, 4 CTCHEH rasoxona OyayT HHTEHCHB-
HO Pa3pyWIaThCA OT wpeaMepHoro Harpesa. Ecam nno-
Wa/lb NOBEPXHOCTH TEILIOBOCTPHATHA (AbMOOBOPOTOB)
YPe3IMEPHO Pa3lBUTA, TO TEMIEPATYpa YXOIAIIMX ra3os
MOMKET MOHHIMTBCA HACTOJBKO, HTO M3 NPOAYKTOB
rOpeHHs HAYMHET BBINANATE KOHICHCAT, B pe3yabTaTe
pe3ko yXymUMWTCA TAra, B nomewene Oyaer mocry-
Nare ObM H OT BJAArH CHH3HTCH MPOYHOCTH KHPIHY-
Hoit knazku. OTCHONA BEHITEKAET BTOPOC NPABHAO
KOHCTPYMPOBAHHA KOHBEKTHBHBIX CHCTEM: IUIOIAAL NO-
BEPXHOCTH TEILIOOTIAYM NEYH Ao/bkHA OBITH paBHA MI0-
AH MOBEPXHOCTH TEMJIOBOCIPHATHA.

Tperbe NpaBHI0 KOHCTPYHPOBAHHA KOHBEKTHB-
HBIX CHCTEM COCTOMT B CJEAYIOUCM: NPOTHAKEHHOCTH
ra30x0/4a cneayer BuDHpaTe B 3aBHCHMOCTH OT CONpO-
THBJICHHA TOTOKY 308 H TEMIEPaTypbl KOHACHCALMH
napoe, CONEPHALIMXCA B NMPOAYKTAX rOPEHHS.

§ 21. KIACCHO®HUKALIMA
KOHBEKTHBHbIX CHCTEM

JeiMoobopoTsl npeacTapasoT cobol BepTHKAILHBIC
WIH FOPHIOHTAJILHBIE CTCHKH, MEXIY KOTOpPbIMH [BH-
AKYTCH TONOYHbIE radbl. CTEHKH-NEPEropoAKH HAILIBAIOT
pacceukamu 3 (puc. 44); ropH3OHTAIbHBLIC YHACTKH,
COC/IMHAIONINE KAHAML MEXIY pPacCceyKaMH, B 3ABHCH-
MOCTH OT TOIO, KAK M3MEHSeT HANpaBjJeHHE NOTOK
ra3oB, HOCAT HAIBAHHA NEPCBANOBS HNOABEPTOK
2. Ecnn rasel NOJAHHMAIOTCA CHH3Y BBCPX, 3aTeM MNO-
BOPA4YMBAlOT B CTOPOHY H OIYCKAKOTCH BHH3, TO TakoH
9MEMEHT CHCTeMBbI Ha3sIBaloT nepepasiom. TlosopoT razos
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Puc. 44. DaemenThl KOHBEKTHBHEIX CHCTEM € BEPTHEAILHLIMK

ABIMOOBOPOTAMMK

! = Tonnmpnuk, 2 — noavcprea, § — paccevkmn, 4 — nepesan

Ha 180° ceepxy M BHM3I OCYIICCTBIACTCH B IEMENTE,
HA3LIBAEMOM MOABEPTKOI.

KonpexTHBHbIE CcHCTEMBI fedeii B 3ABHCHMOCTH OT
CXEMBI MX F@30BOTO TPAKTA GLIBAIOT NMOCHEAOBATEIb-
HBIMRA, DapanneibHbIMH, OeCKAHAIBHBIMKH, KOMBHHHPO-
BAHHBIMH, € BO3/IYXOHATPEBATEALHOH Kamepoil,

Lucmemsi ¢ nociedosameisiio coeOuHERHBIMU Kanala-
My (pue. 45,a) noapainensiores Ha oaxHooboporHme /,
asyxobopoTHeie 2 H MHoroobopoTHbIe 3 ¢ BOCXOIAIHM
NBHKEHHEM TOMOMHBIX Fa308 110 TOPHIOHTANBHEIM Ki-
HAJIAM H KOPOTKMM BEPTHKAJILHBIM YYACTKaM.

Cucmems ¢ napaitesunivu kanatamu (puc. 45,6)
nenstcs Ha oaHooboporHmie [/ w apyxobGoporHsie 2.

B feckanaspnnix cucmemax (puc. 45, 8), Ha3bIBAEMEBIX
TAKKE KONMNAKOBLIME, KAHAILI OTCYTCTBYIOT, HX 3aMEHs-
IOT KaMephl (KOJIMAKK), B KOTOPBLIX radkl, BHILC/ILKE W3
TOIUIMBHHKA, JABHAKYTCA BHAYANEC BBEPX B BHIC CTPYH, a
3ATCM PACTEKAIOTCH BIONL CTEH, ONYCKANCH K YCThIO
ABIMOBO#H TPYOLI,
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Puc. 45. KoHpekTHRHLIE CHCTEMB NICYCH ©

& — NOCAeAOBATeALHME, & — NapanIenLLe, ¢ — Beckanansiue (Koana-

KOBLIE), & = KOMBMHNpOBANHLE, d — ¢ BOATYIIHOR Kasmepodi; | — oano-

oboporhme, 2 — anyxobopornse, 3 — muorooGopoTtiie, 4 — pormym-
Ham EamMepa

B xombunuposannmx cucmemax (puc. 45, 2) 9acth Ka-
HAJIOB 3aHAMACT BCPTHKAIILHOE [OJIOKCHHE, & YacTk —
rOPH3IOHTANILHOE.

B HekoTOpBIX chydMasx NPHMEHSIOT ME4H € JILIMO-
0bopoTAMH, OMBIBAIOILIKMH BO3AYXOHAIPEBATEILHEIC Ka-
mMepel (puc. 45,4).

§ 22. NOCNEAOBATE/IbHBIE
KOHBEKTHBHBIE CHCTEMAbI

B KOHBEK1MBHBIX TIOC/IE/I0BA TENLHBIX CHCTEMAX neved
ABIMOBBLIC Tasskl ODPOXOAST NPOTHKEHNLIE nNyTe K Tpybe
(puc. 46,a,4), npeoaonesas GONBLINOE KOAHYECTBO MECT-
HBIX CONPOTHR/ICHHH B BEPXHHX (nepesaiax 5) B HHKHHX
(moaBepTKAX 6) TOYKAX, 4 TAKKC IHAMHTEILHBLIC JIMHEH-
Hbl¢ CONPOTHRICHUA. BonemmHcTBO NEeunukop crapoil
HWIKOJIBL CTPEMRIIIMCh  KJIACTH TAKHE 1IEYH, Y KOTOPBIX
NOCAC/AOBATENLHAR KOHBEKTHBHAN CHCTEMA HMEIA MHOTO
oboporos: or 7 po 13. [lpu 3tom uepenko npume-

Puc. 46. lNMocaenosatenbHas KOHBEKTHBHAN CHCTEMA C JIWMO-
obopoTamu

I = peprikansunsn, [ — ropwsontansassn, [ — cMemammsmm; a =

OAHONAOCKOCTHHMMH, § — ABYXDAOCKOCTHHMH, & — HOJLCMHMMMN, 7 —

onyceHuWMH; [, 2 — xananu, J — tonameunk, 4 — BXOA B JILMOBYIO
Tpyby. § — nepesann, 6 — noapepTa
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Prc. 47. Cxema ABHKCHHA TONMOMHIX
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ropH30H-
TANMhHBIX EAHALTAX

HEIACH [IBYXTUIOCKOCTHAR cHcTema (pre. 46, 6) ¢ HECKOIb-
KHMH TMOABEMHBIMH / M ONYCKHBIMH 2 KaHaJaMM,

OcHOBHBIE HEOCTATKH MHOIM00BOPOTHLIX newei: ne-
PABHOMCPHBIH MPOTPER KOHBEKTHBHOMN 30HbI, 4TO BBLI3bI-
BIET MHOTOMMCIEHHBLIE TPCIIHHL B KJIAJIKE NCYH H3-3a
HEPABRHOMEPHOTO TCMNEPATYPHOIO PacilHpeHHA  KaHa-
A0B; IHAMHTE/NLHOE CONPOTHBIESHHE TFa’l0BOro TPakTa,
g10 obyCAoBRIHBAET HEODXOMMOCTh BOIBE/IEHHA BHICO-
KHX ABIMOBBIX TpyD; GONbLIIOE KONHMECTBO MeCT, IJe
CKAIUIMBALTCH Caxa.

K nocnenosareibHbIM OTHOCATCA CHCTEMbI © MMOIHEM-
HEMH (pHc. 46,8) W onyckubimu (puc. 46,2) TOpH3OH-
TAABHLIMH H CMEIAHHLIMH (BEPTHKANLHBIMH W TOpPH-
soHTaILHEIMH) (puc. 46, [T asimooboporamu. o aken-
AYATALHOHHBIM M TEXHOJIOTHYECKHMM  Ka4eCTBAM TaKHC
CHCTEMBI HECOBEPUICHHBI. DTO ODBACHAETCH TCM, YTO ro-
PRMHI TOTOK TOMOYHBLIX TA30B, NEPEMELANCh MO FOpH-
WHTANBHBIM  KaHAJIAM, HACIAMBACTCHA HA MX BEpPXHHE
cresgn (pHe. 47), 4TO BeAeT K CHHKEHHIO Telonepe/i-
q{ OT ra3oBOI0 NOTOKA K HHKHHM CTCHKAM KaHANOB.
KM/l KOHBEKTHBHBIX CHCTEM C TIOPH3OHTAJILHLIMK Ka-
nanamu neera nnxe KILJL chcrem ¢ BepTHEAIBHLIMH
gananamu. Kpome Toro, ropu3oHTaabHBIC KaHANbL, Y
HkHell MOBEPXHOCTH KOTOPLIX CKOPOCTHL TajoB Maja,
NOMBEP#EHEL MHTEHCHBHBIM 3aHOCAM CaXcH W 30J10H.
B crowo ouepens, 9TO BEAET K YXyMLEHHI0 paboThi
nean, [Tpn knanke nedeH ¢ ropH3oHTRNIBHEIME KaHaTaAMH
MOCAEAHME YACTO NPHUXOJIHTCH OGOPMIATEL B BHIE CBOJIOB,
§T0 TEXHOJIOTHYECKH CloxHo. [leun ¢ ropHIoHTAILHBIMH
NOCHEA0OBATEILHLIMH KOHBEKTHBHEIMH cHCTEMAaMH ObLin
PACHpOCTPaHEHb! JIMIIE B NIPOILIOM BEKE B HOMCILCHHAX
HeBONLIION BLICOTHI, B KOTOPLIX BEPTHKANLHBIC CHCTEMBb
PaIMECTHTH HE Y/ABAJIOCH,

§ 23. MAPAJLIEJIBHBIE
KOHBEKTHBHLIE CHCTEMBI

Takue cucremsl Bnepsbic ObUIH BBEIEHLL B NPAKTHKY
crponTenbeTBa neyei pycckum apxuresropom M. U. Cen-
wiepbiM. KoHCTPYKTHBHAS OCODCHHOCTE NApAJUIEIbHLIX
CHCTEM COCTOMT B TOM, 9TO NPOAYKTbl FOPEHHA 110j1-
BOANTCA K KOHBCKTHBHOH 30HE NO OJHHOMHOMY MNOAb-
emHoMy KaHany 6 (puc. 48,a) u pacnpenensiorcs 00-
M BEPXHHM KaHANOM 5 M0 HECKOJILKHM 114 PajLIC/IEHO
(YHKIMOHHPYIOUIMM ONYCKHBIM KaHanaMm 4 rasoxo/a
neyw. B xananax 4 TONOYHLIE ra3dkl JIBHKYTCH CBEPXY
BHH3, JOCTHTAKOT KoJUIeKTOpa [, H3 KOTOPOr0 OTBOAAT-
¢d B AbIMOBYIO TPYBy 2 4epe3 nocaeamuii noAbLeMHbIA
kanan 3.
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Puc. 48. TMapanicnbibie KOHBEKTHBHLIC CHCTCMDbI:

@ — OJINOIACCKOCTHAN, § — MHOrONAOCKOCTHAN; [/ — KonaexTop, 2 —

AWMMOX0H, 3, 6 — noALeMHLC Kanaau, 4 — ONyCKHbie KaManu, 5 —

pacnpeacanTensipil kanan, 7 — Tonnusnug, § — ropusontansuuil chop-
nui kanan !

B MHOrONMIOCKOCTHBIX OapajulefibHBIX  CHCTeMAax
(puc. 48,6) noasemusiii kanan J, W3 KOTOpOro mnpo-
JYKTHL TOPEHHA MOABOAATCA K KOHBEKTHBHOMN 30He, Kak
NpaBHiIo, 3AaHHMAET LeHTpaJibioe nonoxenne, Kanajio 4
€ HHCXOJAUIMM NOTOKOM Ta3os obbeanuaioTca cOOpHLIM
rOpPHIOHTANILHEIM KaHAanoM &, W3 KOTOpPOro rassl fo
KaHAMY TONAJAoT B AbiMOBYIO Tpyby 2.

IMpenmyiecTsa NapaiebHbiXx KOHBEKTHBHBIX CHCTEM
No CPABHEHHIO ¢ NOCNCAOBATE/ILHBIMH CACAYIOLIHE: TTPH
PABHOBEINKMX [UTIOLIANAX NOBEPXHOCTEH TEIUIOBOCTIPHA-
THS CONPOTHBICHHE rA30BOr0 TPAKTA 3HAMHTENLHO MEHD-
me; B OJHOM H TOM K¢ 00BEME KOHBCKTHBHOH 30HBI
paiMetiaeTca DONBIIAR TEIOAKKYMYJIHPYIOLUIAN Macca ;
FHAMHTEILHO MEHBILCE KOMHYECTBO CONpOTHBRICHHN Ha
NYTH rA30BOTO TPAKTa; Mapajuie/ibHas cucrema obecne-
YHBAET PABHOMEPHLIH Nporpes Beell KOWBEKTHBHOH MaCcTH
nean. Kpome Toro, kaHajibl napajie/ibHOH CHCTEMbI JieT-
KO OMHCTHTH OT CAXH.

[1peHMYILIECTBO CHCTEM C OJIHHM [O/IBEMHBIM W He-
CEOJILEHMH IJIIFEEHI:IMII nmapajancibHbBMH KdHAUIAMHE —
CAMOIIPOH3BOIBHOE PEryJIHPOBAHME THIH B KOHBEKTHBHOH
MACTH TEYH.

Buipasuusaine o bCMOB IIHPEY IHPYIOUIEH CPE/Ibl Bhi-
NOMHASTCA JHIIL NPH JBYX ycnoesuax (puc. 48), koraa
NPOJAYKTHI CTOPAHHA NMOCTYNAIOT B NapaiielibHO pacno-
JIOKEHHBIE ONMYCKHBIE KAHAALI 4 M3 OJJHHOMHOIO MOABLEM-
HOrO yuMacTka rasoxoga 6, a ne naobopoT: xorja
HiHKiE konnexTop | oGnanact AOCTATOMHOH BLICOTOH.
Komnextop nonsed OpiTh CKOHCTPYHPOBAH T4K, 4TODHI
MEPEropo/iky Napasie/biLIX ONYCKHLIX KaHanos 4 (pac-
CceukH) He cyxaim cro xkupoce cedenue. Hecobmonenne
YTOT0 YCIOBHA — YacTas ownbka, Aonyckaemas npu
KJIAJIKe 1e4ei, KOTOpas BEACT K HCPABHOMCPHOMY Npo-
IPEBY MACCHBA TCYH,

[MapasnensHas KOHBEKTHBHAR CHCTCMA, XapakTepH-
IYIOLWANCH NEPEHHCICHHBIME TPEHMYLICCTBAMM, HALLIA
TEXHHYCCKOE BOIMJIOLICHHE B PAAC KOHCTPYKUHMA OTOMM-
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Puc. 49. Oronurensuas neqs ¢ NAPAIICILHON KOHBEKTHBHOI CHCTEMOd

7

lcibHeIX newed. Ha pue. 49 npusencHa neus ¢ oHMM  JieHHe razopoMmy motoky. Takasa cucicva Gyaer npo-
HOABEMHBIM | CCATBIO ONYCKHBIMH KaHanaMH. CHCTEMa  TPeBATHCH JIMIIL B JICBOIN 9acTh.

ALIMOODOPOTOB ITOMN NEYH HMEET 10CTATOYHO Pa3sBHTVIO B cxeme 2 jnMHA KONMEN pe3KO OTAMMAETCH OJiHa ]
BHYTPCHHIOIO MOBEPXHOCTL TENIOBOCHPHATHA W cBanan- OT Apyroii: NEPBOC Koabllo Haumbosee kopoTkoe, no-
CHPOBAHHOCTE CONPOTHBJICHHI rajoBoro Tpakrta. Pacno- ciennee — B 2 pasa annHHeH nepeoro. [Mpu Takoii cxeme
JIOKCHHE NEPBOIO ra3’oxoa B LEHTPE CHCTEMBI obecne- MacCHB Dyser nporpesaTbes HePABHOMEPHO,

IHBACT PABHOMEDHOE pacnpede]eHHe KOJIHYECTBA Mpo- Cxema 3 NpHHINHANLHO HeBepHA, TAK Kak Napa-
AYKTOB CrOPAHHS MEXIy ONMYCKHBIMH KaHaJTaMHu. JACIBHBIC KAHAIBI CKOHCTPYHPOBAHBI BOCXOAAIMMH. [To-

Hecmorps na snauntensHie HNPCHMYLICCTBA, Napan- 3TOMY NPHHIHN CAMOPErY/ISIHH BLITOMHATLCE HEe Oyner. :
JIEJIbHBIC KOHBCKTHBHBIE CHCTEMBI HMEIOT M HENOCTATOK: Cxema 4 Texumyeckn rpamortna. Bee LHPKY NAIHOH-

TPYAHOYCTPAHHMBIH neperpes BepxHeil 30HbI, K¥Oa Ha- HbIC KOHTYPBI a3pPOAHHAMHYECKH cOasiAHCHPOBAHEL, T. €.
NPaBAAIOTCH HAHDOMCC rOPAYHE rasel M3 TOMJIMBHHKA, 1eYb byaer paborarts YCTOHYHBO W P BHOMEPHO npu-{
[Toaromy nmkHAA YacTs neun nporpesaercs HeaoCTaTOY- rpeBaThCs.

HO HHTCHCHBHO, YTO OTPHUATE/IbHO CKA3LIBAETCA Ha Cxema 5 weynauna B vactu BeIGOpa MecTa Mnos-
TEIIOBOM PEKHME [IOMEIICHUA, KITOYCHHA YCTBA NLIMOBOH TPyOBI, Tak Kak 310 Hapy-
Ha puc. 50 npusenent npumepsi KOHCTpyHpOBalina  waeT pabory cOOPHOTO KOJLUIEKTOPA, KOTOPHIE HE HMeeT
HAPALICABHLIX KOHBEKTHBHBIX CHCTeM: [TpoaHanusnpyeM J0CTATOMHON BBICOTH M HE OGCCICYHBAET OIHHAKOBOH
KaACULYr0 CXeMy W Haiiaem nanbosee pauHoHanbHyio. MPOTHACHHOCTH TPAKTE HA BRIXOME T'A30B M3 CHCTEMEL
Cxema | CKOHCTPYHpOBAHA MIOXO, TAK K4k KaKIbIH Takam o6pa3om, TOMLKO OOHA W3 NATH Cxem (cxe-

H3 NBIMOODOPOTOB HCIHBITHIBACT pPasIHYHOE CONPOTHE- Ma 4) CKOHCTPYHPOBAHA NPABIILHO,

§ 24. KOMBMHHPOBAHHBIE

AL = o AR S - T ] E

TUIrrRin HTHH T KOHBEKTHBHBIE CMCTEMBI
A WARAAAN HHNP Hans
Z d W il il 1B B B ; : ;
7 AP P B P o Pl P P f Kombuunpopanubie KOHBEKTHBHbIC CHCTEMBI YCTpOe
i i A A E B 4 H | i E Hbl TAK, YTO rOpAYHE rasel, BLIIAA M3 TOIIMBHMEKA.
s S e A o a

CHa%ala onyckarwTCA BHH3, oDOrpeBas CTEHKH [ewdmn.
2 3 PACNOIOKEHHBIC Ha YPOBHC TOIUIMBHHKA, 3aTeM MNOHMH-
MAlOTCA BBEPX M NOCTYNAKOT B NApa/UleNbHO pacno-

G e JOMCHHBIC KAHAILI, PA3MELICHNBIE B BEPXHEH 30He neyw.
AHHH AL AHHU AU Takne KOHBEKTHBHBIC CHCTEMBI HA3LIBAIOT TAKKE CHCTE-

‘E ’5 16 5 4 7 A HH B MAMH NPEHMYLLECTBEHHO HUKHero oborpesa (puc. 51, a),
AL LLEEL B KOMOHHHPOBAHHBIX KOHBEKTHBHBIX CHCTEMAX HIk-
HHHHHEE HHAH A Hero oDOrpeBa ¢ ONHHM NOABEMHBIM W HECKONBLKHMH
L T T G = ONYCKHLIMH KaHaJaMn pasanuHoil meicotst (puc. 51, 6)

b 5 COACPHHTCA BEPXHHH pacnpeae uTe/IbHbI KaHal, npei-

Pue. 50. Cxembl napaiiensublx KOHBEKTHBHBIX CHOTEM CTARAAIOWNI cODOM KOIEKTOP NEpeMeHHOro CeueHMs.
l...d, 5 — wenpasunnume, 4 — npanwisuas AbIMOBBIE Ta3kI NOCTYMAKOT H3 NOABEMHOIO KAHANA B
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Puec. 51. KoMOHHHPOBANNLIE KOHBEKTHBHLIC CHCTCMBbI:

& = NpenMYICCTBEHHD HIWEHET Dﬁﬂr'['llﬂlﬂ, il = ¢ PARcTpEIEIiTENbRNM KONAEKTOROM PEBII{‘HEPHQH pajuatn, & — MHOTOECAICETORIAE OOk,
& = MeCHcnOBaTENLHAR

EOJUICKTOp, CeuYeHHe KOTOpOro B Hauane Haubonbinee,
4 B KOHUE — HaumeHnbluee. bnarogaps astomy raso-
BOBIYIIHAR CMECh PABHOMEPHO PACHPE/IC/ACTCH M0 BCCM
ONYCKHbIM KaHAIAM, 9TO CNOCODCTBYET PABHOMEPHOMY
pporpesy mewd. Ecim ceveHme KOMIEKTOPA NOCTOAHHOE,
10 Gosblliee KOJHYECTBO TOPSYHX Ta30B, ODJaalouIHx
THATHTEILHOH KHHeTHYECKOH JHeprueii, nocrynaer B
MOCJICTHHIE MO X04Y KaHA, YTO BLIIOBET HEPABHOMEPHBIH
NpOrpes Maccuba nevn.
~ MHOroKOLIeKTOPHBIE KOMOHHHPOBAHHLIE KOHBEKTHB-
Hple cHCTeMbl (puc. 51,8), NpEMEHAEMbLIE B nedax-je-
KAHKAX, COCTOAT M3 NapajlIeNbHbIX KaHAIOB, KOTOpLIE
crpymiHpoBansl no Apa-Tpu. Kawnpaa rpynna obneau-
HSETCA CBOMM PpACTpeAcTHTeMbHBIM M CDOpPHBIM KO-
NCKTOPOM.

B HexkoTOpBIX KOMOHHHPOBAHHBIX CHCTEMAX HCIIOJb-
WIOT TAKKE MocieqoBaTe/LHylo cxemy (puc. 51,2), npu

KOTOPO# IBIMOBBLIC Tadkl CHAYAIA OMBIBAIOT HIAKHIOW 06-
NACTH NEYM, 4 3aTeM MOCTYNawT B OOCAEI0BATENBHO
00BEIHHEHHBIC KaHAJIBL.

§ 25. BECKAHAJ/IbBHBIE
KOHBEKTHBHBIE CHCTEMBbI

Bueapennio DeckaHalbHBIX KOHBEKTHBHBIX CHCTEM B
TEXHHKY MEeYHOro otonjeHus cnocobereopain paGoTel
coperckoro yuenoro B. E. I'pym-I'pxumaiino (1864 —
1928), koTopsiii paspaboran paiuuHbie MOIH(QHKALMK
TaK HA3LIBACMBIX KOJIMAKOBBLIX MedeH OHO- M MHOIO-
ITAKHBIX KOHCTPYKILHHA.

Ha puc. 52,a w3oOpakeHa KoJnakosas nevk B
MeTajLiHdeckoM (yTaspe /, B HAOTONOYHON YAacTH KO-
Topoii oTcyTeTRYIOT AbiMO0OOpOTHL. Tlpuauun paborsl
KOHBEKTHBHOH CcHCTeMBl newd creayromuid. [opsune
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Puc. 52, Komakosas nevs ¢ GeckananbHOl KOHBEETHBHOH CHCTEMON:
g — BEPTHEAIBHME PaIpein, § — FOPHIOHTANLHLE Pa3Ipeinl — nopaaoreu; [ — thyTnEp, 2 — KOHTpOPCH
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Pue. 53, Cxema Geckanansubix (KOANAKOBLIX) KOHBEETHBHBLIX
CHCTCM :

@ = co ceoboanoil kamepoil, § — MHOIOKAMEPHAN, & — ¢ pacceqKamn;
! — Tonausung, 2 — Koanakosmie kamepw, J — paccexa

T3kl H3 TONJTHBHHKA NMOCTYNAIOT B HAATOMOYHYIO YACTh
BEPTHKANBHON  CTpyel  3HaunTenbHOM ckopocTH (oM.
pHC. 45,¢). Conpukacaschk ¢ Xoa0MHBIMH NOBEPXHOCT A=
MH TIC'H, ra3bl OCTLIBAIOT H OmyckaloTes BHN3. Hascrpe-
HY OXJIAKACHHBIM CTPYAM MOJHHMAIOTCA FOPAYHE FA3bi,
NOTOK KOTOPLIX PaciIMPAETCA MO Mepe noaLeMa K
NEPEKPEITHIO koJinaka. Bosiekas nocrenenno ® ciepy
CBOCIO ABHACHHA NPHCTCHHBLIE CTPYH, BOCXOJSLINHE a3kl
HACTHYHO OXJIAKAAIOTCH, ONYCKAIOTCS MEXAY KonTphop-
CaMH 2, NPEACTABARIOWMMH COGOI BEPTHKANLHBIC CTCH-
KH, KOTOpHIE AKKYMYJAHDPYIOT TEIUIOTY TIOpAMHX FaA30B
(puc. 52, 6; paspes JT—JI). Temnepatypa orpaGorasimx
B KOJNAKC ALIMOBBLIX Ta3os, KOTOPLIC HANPABAKIOTCH B
Tpyby, HeGonwmasn (okono 120°C), uro obycnornmusaer
BBICOKHE TCILIOTEXHHYECKME KAYECTBA KOJNAKOBLIX KOH-
crpykimii. KITJ GeckananbHbix KOHBEKTHBHLIX CHCTEM
b

Oawako wecMoTps Ha NPOCTOTY KOHCTPYKIHH ¢
BRICOKYIO TEIIOOTAAYY, TaKMe IIEYH B COBPEMCHHOM
CTPOHTENLCTBE NPHMEHSIOT peako. BeisBano sto Tem,
HTO KOJIMAKOBBIC NIEYH B BEPXHEll 9acTH neperpesaiorcs,
d B HIKHCH OCTAIOTCH OTHOCHTENLHO XOMOAHBIMH: 3TO
co3facT DONBLLIOIH Nepena TEMIepaTyp No BLICOTE oTar-
MHBAEMOro nomcritenns. Ypeamepno warpersiii xoMHaT-
HBIH BO3AYX 3ACTAHBAETCH MOA MOTONKOM, YBEJIHYHBAA
TEIIONOTEPH 304HHA, YTO B MTOTE NPHBOJMT K He-
OnpaBJaHHOMY NEpepacxo/iy TONIHRA,

Ochosroe npenmyiecTso GeckaHanbHONH KOHBEKTHE-
HOH CHCTEMBI — HEIHAYHTE/IbHOE BHYTPCHHEE COMPOTHB-
JIEHHE MOTOKY rajoBol cpeawnt. IlosromMy koanak neweii
MOXeT BbIThL CKOHCTPYyMpoBan B BHAE o/HO# GoMbLIOd
KaMepbl 2 (puc. 53, a), HECKONLKHX COeTMHCHILIX MERTY
coboil kamep (puc. 53,6) win oamoii KaMepbsl © nepe-
ropoakaMn (pacceukamu 3) (puc. 53,4), yeennumnsaio-
LHMH TENI0AKKYMYJIHPYIOLLYIO CIIOCOBHOCTD KOHBEKTHER-
HBIX mnosepxnocTel. OnHako BO BCEX Clydasx  BXOJ
I430B B KOMAK H BLIXOJL MX B [JLIMOBYIO TpyBy
OCYLUECTBIAAKOTCH € HH3Y KOHBEKTHBHON YaCTH neuu. Ito
ACHACT BOIMOKHBIM BBIYCTHTL B JILIMOBYIO Tpyby Go-
fiee XOJOAHBIC Tashl, HE ONACAACH YMEHBINCHHA THIH.

§ 26. PACYET KOHBEKTHUBHBIX CHCTEM

lpn pacuete KOHBEKTHBHLIX CHCTEM neyeil Bhidmc-
JRIOT MIOIA/Ih NMOBCPXHOCTEH TEIIOBOCHPHATHA KaHa-
JIOB H HX TCILTOAKKYMYJIHDYIOIYTO CIOCODHOCTE © CeveHns

34

KAHAJIOB JILIMOODOPOTOB H CKOPOCTH [BHAKCHHS
B asiMoobopoTax.

PaccMoTpum Metoamky pacuera.

B aeimooboporax m B konnakopoii KamMepe T
NEpeiata NPOHCXOAMT 3a cver komBekiumH. Termoneps
Aata B KAHANAX XapAKTEpHIYeTCH KOMphHIMEHTOM TeIe
BOCHPHATHA — KOJIHYECTBOM TEIUIOThI, BOCHPHHHMAEMO
32 1 4 paboTe meun mowaasio | M2 kanana, :

Bocnpuuumaemyio konBeKTHBHOI cHCTEMOI TEnJIon
34 NepHO/1 OJHOH TONKH NPOAOIKHTENBHOCTEIO 2 4400
Onpefensior no ¢gopmyne, ocHoanHol Ha ypasuens
Herotona — Puxmana (cm. § 20):

e c= mlfl + ﬂnpf;lp + Bnmﬁm} Z,

rae Q. — TENnoTa, BOCTIPHHHMACMAS (AKKYMYJTHDPYIO-
WAACA) KOHBEKTHBHOM cHcTeMoil, kJIxk: By, Bun Buoe-
KOMpPHIHEnTH  TennoBoCnpHA THA NOBEPXHOCTEH KOH
BEKTHBHON cHcTemel, Br/m2 (npunumaror no tabn. 6
J1s fops Sooe — Mnomanm MOBEPXHOCTH TEIIOBOCIIPHA
M2 2 — NPOAOIKHTENLHOCTE TONKH, 9,

Bee konmuecTso tennou, AKKYMYJIHPYIOIIEECH NCYbIo,
COCTABJIACT;

NpH OHON TONKe B cyTkH Q' = (24 -2) o.vs
NpH aBYX TONKAax B cyTkm Q5. = (12-2) Gt
roe (J,,— pacyeTHas waconas TENIONPONIBO,THTE
HOCTh Tieqm, K/ /.

Tennora Q, ., xoropyw aonxua BOCIIPHHATL KOH-
BEKTHBHAA cucTema, Oynet pasma:
npH onHOH Tonmke B cyTkn (), . = (24 -2) O v~ 04t
NpH OBYX TOnmKax B cyTkH Q, . = (12 2) 0y v 0g
rne O, — TennorTa, aKKyMy IMpyIonascs TOIUTHBHHKOM BO
BPEMA TOMKH (TeIIONOTIolenHe ToNHBANKA), KiK.

[1owank nosepxHoCTH KONBEKTHBHOI CHCTEMBI OTIpE
AEAAOT COOTHOLICHHEM :

Flr.; 2.{1 +_f2 i 'I_,-";r = E:-cﬂlﬁ:ﬂr:p]i

rne Bo =B +B; +..4B,)n: n — ancno xananos.
BEM TONOUHLIX razop L (M%) B razoxomax onpe-
ACNAIOT HCXOAA M3 0DBEMA BOYTYXa, pacXoayemoro Ha
| Kr cxMraemoro tonamsa, W TemwioBoro pacuInpeHHs
Cro 1pH TeMnepaTtype B KaHaie f,:

I
I =] ,B.,(' -+ 2-?3—)*

rae L, — obwem nponyktos ropenns npn 0°C, m/kr;
Iy — TeMnepaTypa raszos B kanane, °C.

Mpumep. Onpesennts NAOLEA/L NOREPAHOCTEN KONBEKTHE-
HON  CHCTEMBI  MCYH  TEILIONPONIBOANTEILHOCTLIO Opu=
= 1160 Br (4190 x[x/4). Tennonornowmenme TonAMBHHKE
NpH =2 4 Tonkw B cytkn (), = 46090 x/lx. Kommvecrno
TONoK B CYTKW — onHa. Bwa  Tonmmsa — aposa ¢ oF =
= 12600 xllx/xr. KILO newn n, =0,7; L, =20 m/kr.

Pewenne., Haxommm HEODXOAMMYIO CYTOMHYIO Tenio-
NPOHIROAHTENLHOCT D MEYH

Qe = (24-2)- 4190 = 92 180 x[Ix.

Konnuectno reniorw, kotopoe nomkuo AKKYMYJIHPOBA Th-
CH KOHBCKTHBHOH cHcTemoil, cocTamut
Or.c = (24-2) 4190 - 46090 = 92 180 - 46 090 = 46090 x[1x.

Tak xax newn paccumTana ma JAPOBAHOE TONIMBO, TO
no taba. 6 xoxpduiment TennorocnpuaTHS nosepxHocTe



TaGanna 6. PaceeTunie nNapaMeTpu raloxoios Deved

T & G, Kosfupmument tenaonocnpusTis
npH CEOPOCTH n;:ﬂim?fwc.mml B ERHANRX nosepxiocTei, Brimt i
N NpoMERy TaY- nocnea- Al onoR KLNANON Ton-
nepaoM HOAE HiEs rpyie Eogina-| nHn-
r=15.4 p=0,5..2 v=15.12 y=2 nepaore | TPOMEXY-| MOCACH- | Kn | HMKA
f fap Inoc tyx B TOMMOT D Hero Be
Pop Proc
[posa pnamHocTeO 23574 700 300 160 130 5200 2670 2670 3500 | 7000
Yroas
- ST 320 140 120 4050 2300 2300 2900 | 5800
E?#:::?}L“nﬂ s 550 350 140 120 4050 2300 2300 2900 | 5800
KAMCHNE R 480 300 120 110 4650 2300 2300 | 3250 | 6400
ANTPALMT 500 320 120 110 3700 2300 2300 | 2900 | 5200
T -
ﬂtﬁmnnn 550 350 150 130 4650 2300 2300 | 3250 | 6000
GpuKeTHLl 600 400 | 160 130 4850 2550 2550 | 3250 | 7000

gananos cocrasar, Br/m2: ana nepeoro i = 5200, sToporo w
tpetero By, = f,, = 2670

Mpuuan, 970 KOHBEKTHBHAX CHCTCMA [CYM COCTOMT W3
TPEX Kauanos, naiinem cpeanee TemtosocnpusTHe | w2 no-
BEPXHOCTH ALIMOODOPOTOB!

Bep = (B + Bup + Buoc)/3 = (5200 + 2670 + 2670): 3 =
= 10540 3 = 3500 Br/m2.

Taxum obpasos, naoAAL NOBEPXHOCTH TEIVIOBOCIPHATHA
EOHBCKTHBHON CHCTEMBI JIOJ#HA COCTABHTE (NpH ABYXHACOBOR
TONKE)

Feoe=46090:(3,6"2-3500) = 1,83 m2,

Ecnin  smicoTy kanana npubsTs (M0 KOHCTPYETHDHLIM
coobpaxenuam) pasnoit 0,9 M, To A AMooGOpPOTOB
(xowpekTHBHOM cictembl) Gyaer pasna 1,83:09 =2 M,

THAA CYMMAPHYIO JUTHHY KOHBEKTHBHOH CHCTEMBI, KOH-
CTPYNPYEM CC KAHANL: NepBiil — NoALEMHBIH, BTOPOR — ONYyCK-
Holl W TpeTHit — noasemMusiii., Bwweprum  cxemy KaHanos
(puec. 54).

Haiigem cevenwe xaunanos, Ilpw temmeparype rajos B
pepeomM kanane £ = 700°C ofrem NpoAyKTOB CTOPAHHS B HEM
COCTABMT

) [
—208. (14 ) =20 L (|+ -.J_.)=
P ( +2?3) ot
T4

14— ]=20:57"35=400 m¥u.
) z?a) /

20-4190- 24 (

%

7
ﬁ.ﬂ"i? {r
ANV
H_-ﬁ!f %
ANV
T
51'5-':??
=iy

/i

/

%

I
\*
R

o
&

B

I [annt, JHUK|

NN

=

Puc. 54. K npumepy pacuera KOHBEKTHBHON CHCTEMBI

Mpumesm cevenne nepporo kamana 0,12 x 0,26 M2, Toraa
naowans cewcnna Gyaer pasha F; =0,12-0,26 = 0,0312 2.
CKOpOCTH ra’oB B NEPBOM KaHANE COCTABHT

vy = Ly [(3600F,) = 400 : (3600° 0,0312) = 3,56 m/c.

Jonyctumas CKOpOCTH [A308 B nepeomM  kanane (M.
rabn. 6) xonebaerca 8 npeacnax or 1.5 no 4 mfc, dnaumr,
BLIGPAHHOE CEMEHHE NPHEMIEMO. '

Ilpn  TemnepaType ra3oB BO BTOPOM  KAHANC
= S500°C ux obmem cocraeBwT

20-4190-24 [, . 500 |
- N A ) 5045 9 S R e 127 A
2= 12600-0,7-2 ( 273 ) 5 M
Cedenne 8TOPOro kaHana npuiuHMaeM TAXOE Xe,  Kak
NEpeOro, TOMa CKOpOCTs Ma30B B0 BTOpOM EAHANE COCTABHT

vy = 322:(3600-0,0312) = 2,86 m/c.

CpaBnuBas noayyMeHnyo BeaHuuny ¢ tabawanoil (oM.
Taba, 6), y xotopoi sepxunit npeaen cxopocteli 2 Mfc,
JeNacM BBIBOJ1, 4TO CCHCHHE BTOPOro Kauanma cheayer ype-
JHINTE, : A

[Mpumem cewenne sroporo kanana 0,26 x 0,26 M2 F, =
= 0,26"0,26 = 0,0676 m2,

Orciond cxopocTh MA308 BO BTOPOM kanane Dyaer pasua
vy = 322:(3600°0,0676) = 1,3 Mmfc, T.e. 05< 1,L3<2, uto
YAORNETROPRET YCAOBHSAM KOHCTPYHPOBAHHA KOHBEKTHRHLIX

f_: =

NOBEPXHOCTER,
Haiinem cewenme nocneanero (TPpeTsero) Kasanma:
160
Ly=5720014+—-—]=57-20'1,5=171 mifu,
? ( 113) /

[MpuMeM CceqeHHe TPETHEro EAHANA pPaBHLIM TNEPBOMY,
TOIaA
va= 171:(3600°0,0312) = 1,5 m/c,

MTO YAOBACTBOPRET TpeboBanHaAM KOHCTPYMPOBAHHA NOCHCH-
HCIO . KaHaIa.

[lpn pacyere KOHBEKTHBHOW CHCTEMBI MEYH CACAyeT
nobupaThca TOro, 9TODBI [UIHHA W CCHCHHN KaHANOB
obecneunBaiy BOCIPHATHE NOJHOIO KOJIHYECTBA Teno-
THi, HEODXOIHMOTro A OTOIUICHHA noMemewnii. Temne-
paTypa OTXONAIMX a’oB Ha BLIXOJAE B ALIMOBYIO TPY-
Dy — oMH M3 noxasartesicii IKOHOMHHMHOrO npouecca
FopeHHs M A0CTATOYHOCTH NUIOIIAAN NOBEPXHOCTH TEILO-
BOCHPHATHA JkiMoobopoTos. Buicokas Temneparypa or-
xonsmuux razos (250...300°C) cenaerenscrayer O 3aHH-
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#eHHBIX Pa3MEpPax KOHBEKTHBHOH CHCTEMBI; CTHLIKOM
HH3kad Temneparypa (mo 100°C) yxa3lpiBaer Ha M3-
JumHe GOoNBIIYHO TUIOMIAAL MOBEPXHOCTH  TEIUIOBOC-
npuaTHAa. Crneactenem 3Toro Moxker ObiTh Hebiaro-
NPHATHLIA TEMIOBOH pexuM JbMOBOH TpyOel: BbIna-

I'nasa V

OEHHE KOHJCHCATA H CMOJHCTBIX BCIUECTB, KOTODLIE
MOCTYNAKT Mepes KJAJKY H Pa3pyllaiT oroJoBok TpyOsl
OnTHMATEHAS TEMNEPATYPa OTXOMSLIAX rAa30B HA BXOAE
B awmmosyro TpyDy 120...140°C (cMm. Tabna. 6).

TUITOBBIE OJHOSAPYCHBIE OTOIIMTEJ/IBHBIE T1EYH

AJIF MACCOBOTI'O CTPOMTEJILCTBA

§ 27. CTAHIAPTH3ALIMA W THNM3ALIMA TTEYER

B reweHHe MHOroBeKOBOH MCTOPHMH PA3BHTHA MEYHO-
ro OTOIUIEHHA INEYH COBEpLUSHCTBOBANMCE B TEXHH-
HECKOM H ICTeTHYECKOM OTHOIIEHHH, Onarogaps uemy
MEHAIHCH HX (PYHKUHOHALHAN CTPYKTYpa H cnocoOsl
OTJIETKH.

B pesyastaTe pajpaboTKH TEOPHH NPOCKTHPOBAHHA
nedeHd CO3NANHCH NMPEANOCHUIKH K YHHOHKAUHH HX 3ne-
MEHTOB, a4 TAKKE BOIMOKHOCTH BCCCTOPOHHCH Tenno-
TEXHHYMECKOH TMPOBEPKH PA3THYHBIX KOHCTPYKIME, 4TO
no3so Mo otobpats Hanbonee nepcnekTHBHLIE MOIEIH
JUIA MACCOBOTD CTPOHTEILCTBA.

Bo3HHkna TeHAEHUMA, HANPABIEHHAA HA CTAHOApPTH-
JAUMIO THNOB neyeli, B ocHOBE KOTOpOil Obuia 3ano-
#eHa nesbs paspaboTkEd ycrpoficte, oDIanalomMx Bhi-
COKHMH IKCIUIYaTAUHOHHBIMH Ka4yecTBaMM, NpoCTOTOH
METO/IOBE COOPYKEHHS H IKCILIYATALHH,

Ha nepsoM 3Tane CTaHIAPTH3ALUHH NEYHBIX YCT-
POICTE NPOBENEHA THNH3AUMA HX KOHCTPYKTHBHBIX pe-
LLIeHHH,

Tunuzanueil Ha3LIBaOT TEXHHYECKOE HANMpPaBJCcHHE B
NPOEKTHPOBAHMUH H CTPOHTENLCTBE, MMO3IBOJIAIOLLEE MHOTO-
KpaTHO H3TOTOBIATH MEYH HA OCHOBE CHEUHAJILHO pas-
pabOTAHHBIX MPOEKTOB C NPHMEHCHHEM yHHpHIMpOBaH-
HBIX KOHCTPYKTHBHBIX 3JIeMEHTOB, obecneynBarommy
MPOTPECCHBHBIC TEXHHYECKHE H IKOHOMHYECKHE TNMOKala-
TEJIH.

B peayisTaTe BCECTOPOHHHX TEIIOTEXHHUECKHX HCTILI-
TAHMH, 8 TAKAKC MHOIOJIETHEH KCcnyaTaumu neyell OuLH
BRIABIEHB Hanbonee COBEpPLUEHHBIE OTONMHTENLHLIE YCT-
poisictea. K ot6opy neueil ObuiH nNpHBIEYEHB BBICOKO-
KBATH(HIHMPOBAHHBIE CHEUHAMHCTHL, HMEIOUIHE MHOTO-
NETHIOW MNPAKTHKY NPOSKTHPOBAHHA, CTPOHTEILCTRA H
IKCIJYATAIMK nedeld B pajiHYHBIX KJIHMATHYECKHX paii-
OHAX HAMEeH CTpaHbL

[Ipr orbope HCNBLITAHHAM MOJBEPrayuCh MEYH,
pa’pabOTAHHEIC B MOC/ACAHHE TOjbl, & TAKKE MHOIHE
TPaJAHIHOHHBIE NPHOOPE!, HMEIOLIHE BEKOBYIO JABHOCTD,
HANpHMeEp pycckde neyd. OHMH M3 OCHOBHBIX KpHTE-
pues oTOOpa — CTENcHL MPOrpeBa HUAKHEH 9acTH ne4u.
Xopowmuii nporper TOMIMBHHKA YCTpaHseT BpelHOE
RIIHANKE XOJIOJHBIX MOTOKOB BO3YXA, PACHPOCTPAHHIO-
LIMXCH HAJ YPOBHCM TMOJAa, HTO BakHO I8 MAJO-
ITAKHBIX KHABIX 3aHHA, NETCKHX CANOB, ILIKOJ M ApYy-
HX COOPYXKEHWit ¢ JUHTeNbHLIM npeduiBanneM moaei.

Hapsaay ¢ ykasaHHbIMH TEXHHYECKHMH Ka4eCTBAMMH

40

BO BHMMAHHC NPHHHMANHCHE MPHPEKTHBHOCTD HCNOJbIO
BAHMA TOMIMBA, MOJHOTA €ro CcropaHus, o0beMm:
CaAXH, OCAKIANIUICHCA HA BHYTPEHHHX MNOBEPXHOCTAX
nevei,

B peaynstate otbopa Nocctpoem CCCP Gein w3z
«Ilepevyent pexoMeHIyeMBIX OTONMHTE/IBLHBLIX TNEYeH IR
AKHIBIX H ODIICCTBCHHBIX 3AaHHiD», KOTOpBIC CJCHYer
MPHMEHATL B MACCOBOM cTpouTenscTse. [lepeyens co-
nepxHT 37 KOHCTpYKUME nedeil TelmmonpoH3BOARTE b
HocThiO OT 1400 mo 7000 Br. B mem nprseacHsl
OHOSPYCHBIE, TAK M JIBYXBLAPYCHLIC OTONMHTC/LHLIC V¥
pojicTsa. [/lns DonsmmMHCTRA neycii npHBeASHLl HX Tenid
oraada u kodpPHUMEHT HEPABHOMCPHOCTH, KOTOpPHIE
onpeneneHsl B 1a00paTOPHLIX YCJIOBHAX NO CTAHMAPTHOR
METO/THKE.

BamueHineil npeanockUIKoN CO3MaHHA THIOPA3IMEPHD-
ro pAga OTONMHTENLHLIX nede, OTPAKEHHOrO B nepey
ABRMHACTCH }I'HH[I}IIH:E[HPIH* HOPMATHIALINA H CTAHJAPTH3AIHE
HX KOHCTPYKIIHIL.

[Mon yandurauned NOHAMAaOT MPOLECC YMEHbLILICHHR
MHOTOOOpaIna yCTPoicTs, NPeAHATHAYEHHBIX JUIA BBLINOM:
HEHHS. OJHHX H Tex Xe HIH OJAHIKHX 10 CBOCMY
xapaktepy (yHKuURA. DTOT npouUece — Neppas CTyNenk
THNH3AUMA W3aeanil, VHRpHKAUNE MOTYT NOABEPraThes
BCE CTPYKTYPHBIE HACTH mneueil, a TakkKe MaTepHa
Hanmpumep, B nedax NPHMEHHIOT YHHQHUMPOBaAHHE
AMEMEHTHl NMEYHOH TAPHHTYPLI.

HopMmanuiamnus — 3T0 OrpaHqenne paisoobpaing
neyei, NPeNHAIHAMEHHLIX 1A YIKOIO HCNOAbIOBAHHA
Hanpimep, MOKHO HOPMAJH3IOBATL KOHCTPYKUMH rnicyel
1A OJHOITAKHBIX CENBCKHX KWILIX [OMOB WIH IS
KHJIBIX [OMOB C paiMelleHHeM KBapTHp B JBYX
ypoeHax. HopMannsauma cocToOMT B NPHMEHEHWH Orpas
HHYCHHOH HOMEHKNATYPH OTONMTEILHLIX Npubopos 1If

TMAHHOIO THIIA 3JAHMHM,

YuuduuuposaHHbie No 37EMEHTAM M HOPMAIH3O
BAHHEIC B COOTBETCTBHH C NPHMCHCHHEM MEYH CHYKa
OCHOBOM 18 THOM3ALMH H Mocneayioweil crasaapr
JAILMM BCEr0 KIACCA MECTHBIX OTONHTENbHLIX YCTPOHCTE,
Crannapruiauui NOABEPraloTcs B OCHOBHOM H3ICIHA
NOJHOA 3aB0oACKoll roToBHOCTH. COOpYXCEHHS, KOTOPHE
npuobpeTaoT CBOH JaKOHYEHHLIH, NPHTOIHBLIA U4
IKCIIIYATALHH BHI, HA MECTE CTPOMTE/NbLCTBA THIHIN
pyior. OTONHTENLHBIE NEYH MOTYT OLIThL CTanaap
HuIMH M THnoBbiMH, K cTanmapTHeIM nevam OTHO-
CATCH HEKOTOPLIE HETENJIOEMEHME MEYH M TOHKOCTCHHBIE
MeYH MOBLIUIEHHOrO MPOrpeBa NMEPEABHAKHOIO THNA.




Cranaaprusie MeyH, BBINOJHACMBIC B KHPOHYE, B
CoserckoM Co103¢ THIHIWPOBAHBL

[MpuMeHeHHe CTAHAAPTOB H THIOBBIX KOHCTPYKIHH
B 2HAuUMTeALHON cremeHn oDierydwT BeCh nporecc
CO3AAHMA M BHEAPEHHA HOBRIX neued H npefonpenciHT
BOAMOKHOCTD TOJYHMEHHA HX BBICOKHX TEXHHKO-IKOHOMM-
4YECKHX TMOoKa3aTeeil.

§ 28. TEXHHYECKHE NMAPAMETPHI
THIMOBLIX OTOINUTEJIBHBIX
NEYEMR

Paipaborka cucTeM oTONAeHHA, DAIUPYIOUIMXCA Ha
NPHMEHEHHH THIOBBLIX nevei,— HauOosiee MPOrpPeccHs-
bt MeToa (OPMHPOBAHHA MHKPOK/IMMATA 3JaHHH C
MECTHBIMH MCTOYHHKAMH TEIUIOTHL

OaHHM W3 OCHOBHBIX BONPOCOB, pellaeMbiXx MpH
NPOEKTHPOBAHHH NEYHOrO OTOMJICHHA, ABJIACTCA eeiGop
PalMOHAIBHBIX MNeYeH, KOTOPBIC OTBEYAIOT MO CBOMM
NApaMeTPaM KOHCTPYKLHH W IUIAHHPOBKE 3/AHHA. P10
o0ycI0BIEHO TEM, 9TO B neyei, Hx rabapuTel, Tennoe-
TEXHHYECKHE H  JIKCIUIYATALHOHHBIE XAPAKTEPHCTHKH
BAMSIOT HA TUIAHMPOBKY MOMELUEHHH W HX orpaxiaro-
WHX 1eMEHTOB: MNEpPeropojiok, ABepeil, NEPEKPHITHI,
NooB,

dopMa neveil, MECTO PACTIONOKEHAA ABIMOBOI TPYOLI

H crnocol0 e¢ BbIMOAHCHHA (HENOCPE/ACTBEHHO HA NedH
HJH B MPOEME CTeHbl), OpHeHTauHA GPOHTANLHOH CTEHKH
C 3arpy3oqHOi JBEPKOH, BOIMOXKHOCTL CODIIOJICHHS
OTCTYNOE, BHI HAPYKHBIX IUIOCKOCTEH OTACIKH — BCE
ITO AOMKHO OBITH TOMHO BBIABJICHO YHKe [0 Hauala
MPOCKTHPOBAHHA 3/1aHHA,

B kavecTBe OCHOBHOTO MAaTepHAId COBPEMEHHBIX
THIIOBBIX Neweil NPUMEHSIOT KepaMHYecKnil moaHoTe b
oGLIKHOBEHHBI KHPIHY MIOTHOCTHIO cBbime 1600 kr/m?
(B panbHeiimeM Ha3bBacMblil KepaMHYeCKHH KHpnH4).
Jlna KNaOKH TOIVIMBHHKA M NEpBLIX KAHANOB HCNO/Ib-
IVIOT TAKXKE OrHEYNopHble MATEPHAILL

B o6o3HaveHHe THNOBBIX OTONHTENLHLIX Nedei, Bbl-
noJHAEMBIX W3 Kupnuua, Hanpumep [1TO-2300, Bxoaar
nepebic GVKBBI C/10B, XAPAKTEPHIYIOLLIHE HX KOHCTPYK-
muio: NTO — neus THmOBas oamHospycHas. 3a OykseH-
HeiM O0O3HAMEHHEM CJEAYeT HHCI0, YKa3biBalowlee MX
TEIUIONPOHIBOAUTEIBHOCTL NPH ABYX TONKAX B CYTKH
(8 mamsom cayuae 2300 Br). 3a wncioM MOKET A0MNOJ-
HUTEILHO BBeeH0 GYKBeHHOE 0D0OIHaYenHe, YTOHSIOLee
KOHCTPYKTHBHYI0 ocobeHnocTs: @ — nevk, 3aK1i0MeHHAN
B MetTaindeckuil gytasp, ¥ — yriosas nevs. Ecim Bua
OT/AENKH HE YKd3dH, TO IHAMHT OE4b OIITYRATypHBAIOT.
Bee neun tena [MTO — meswn ymepeHHOro nporpesa.

THNOBBIC MEYH NMOBLILEHHOrO Nporpesa ObIBAIOT ABYX
PazHOBHAHOCTE!N: KapkacHbie W Wipajuosbie. B newax
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o m
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| 3500 (2)
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2500 ]

nTo-
2500
nrg-
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Puc. 55. Ceoanbil rpagik TENJOTEXHHYECKHX XAPAKTEPHCTHE TENNOEMEMX THIOBBLY ONHOAPYCHBIX neveit ([1TO)
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Puc. 56. FaGapwrnsie paimeps THnoBRIX OJIHORPYCHBIX neved ;

/= NTO-2300, 2 - NTO-2500, 3 — NTO-3300, 4 - NTO-2800(2),
9= NTO3900, [0 — NTO-3200, [} — NTO-3400, 12 - NTO-4500,

- ) =K
J=NT0-3100. #§ — nro-33o0, 7 - MNTO-350001), & - MTO-35008 2),
11 = MTO-4800, 14 — NTO-5300, /5 — NTO-6000, 6 — NMTO- 20004,

17 = NITO-7000Y ; £...¥f — nomepa crenor new

nepsoro THna, oboszmasaemsix [TK (mews Tunosas
KAPKACHAR), MEXKILY KAPEACHLIMH JTEMEHTAMH, B K14eCTBe
KOTOPBIX NPHMEHAIOT PABHONONOMHLIE YIOJKH, pacnoia-
ratloT 00HIOBOYHBIE achecTOLEMENTHBIE HIH MeTa/LTH-
HeckHe JMcTel. M3apajuossie meuw nosmimenworo npo-
rpesa, oboznavaembic MNTH (ness THnopas H3paiuosas),
BLINOMHAOT M3 monuoTensix (Ge3 pymn) kepammuvecknx
MIEMEHTOB  3aBOJICKOI0  H3rOTOBJICHHS  pa3MepoM
220 x 200 mm, KoTopsie ONHOBPEMEHHO CayXaT u
TEMIOEMEHNM, H OTIACHOMHBIM CI0EM.

AByxbapycusic THnoBbIe KHpIHYHLIe neuw obo3ma-
saior IITJ. [locre Gyks cnenyer wmcnosas npobs,
B HHCIHTENE KOTOPOH yKajaHa cCpeaHevacoBas Temio-
NPOHIBOIHTENILHOCTL HHKHErO Apyca, B IHaMeHaTele —
Bepxuero, Hanpumep ITT1-3700/3000.

TennoTexnuyeckue XapakTepHcTHEH THIOBBLIX O1HO-
APYCHBIX meueii NpHBOANTCA B CBONHOM rpagmuxe
(puc. 55), rae TEILTONPOHIBOJANTENBHOCTE 0DOIHAYCHS
NPAMOYroibHHkoM. BuyTpu npamoyronsiuka ykasan Tan
nedH. Huanan rpannna kaxaoro npaMoyroisiuka coor-
BETCTBYET pPacHeTHOH TENJIONPOMIBOAHTEILHOCTH MEMH
NPH OHOH TONKE B CYTKH, BEPXHNA — NPH JIBYX TONKAX.

I'padux ornocuTea k ToncrocTenHbM KHPIIHYHBIM
TPAMOYTOJILHBIM H KBRAPATHLIM THITOBBIM OIHOSPYCHBIM
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NcYaM YMEPEHHOI O Nporpesa — Hanbonee YHHBEPCAbHO-
MY THOY OTOUHTEIBHOIO YCTpoiicTBa NEPHOIHIECKOT O
nedcTera. IMoaToMy Takue meum HaxonsT pPeHMYyLLeCcT-
BCHHOC NPHMEHCHHC B XKWIHIIHOM M IDAXIAHCKOM
CTPOMTENILCTBE,

Ha puc. 56 npusesentt rabaputimie pasMepsl THIO-
BLIX OMHOAPYCHBIX neueil. Mo oMy pHCYHKY MoxHO
moaobpaTh feyb, pasmMepbl KOTOpOHl B HanbombuICH
CTENCHH COrNAacyrOTCH ¢ NIAHHPOBKOH NoMelennii oaHo-
ITAKHBIX 30aHWA. OZHOBPEMEHHO B COOTBETCTBHH ¢
TUIaHOM neqd onpenensiorT nanbonee npuemiemoe pac-
NoMokeHue e HacaaAnol awMoBoii TpyGul. TMewn ¢ ma-
CA/IHHIMH TPYOAMH MOTYT NPHCOCOMHATLCS K OTACILHO
CTOSILMM KOPCHHBIM TPYGaM HIH K IbIMOBBIM KaHalam,
PACTIONIOKECHHBIM B KHPMHYHBIX CTEHAXx.

IMeyn, npeanasHayeHnbie Wis I0AHHA, KOTOPLIC CTPOST
B celicMHYecKoll MECTHOCTH, 3aKmIoNaloT B hyTaspu m3
KPOBENLHOH cTann. B ocranbumix cayuwasx mx Nnopepx-
HOCTH OIITYKATYPHBAIOT,

CpesnesacoBas Tem0oT/1asa pasinuibx mAocKocTeil
neteH. YMEPEHHOro nporpesa NpH oiHO- W ABYKPATHOIH
TONKe, HX Macca, BLICOTA, pasMepsl ALIMOBBIX KAHAIOR
npusejens B Tabn, 7.

Tunosuie nByxXBApyCHBIE Mewn, cro LI rpacdux Ten-



Tabnuma 7. Texnuueckne XapaKTEPHCTHEN THOOBLIX ONO- W JBYNLEPYCHLIX TOACTOCTEMNLX KNPIIMUILIX nedel
ymepennoro uporpesa (csm. pmc. 56, 58)

N nedn mo

ll‘..-'.rl.'ll,"'..,ltl;Hl.!‘-ll-l.'.l.‘ll-l.l TenaQOTanYa,

Bucota

Passeptd

NEPCYHIO Hnnexc N cre- Br, npn xommtccrae
loccTpos nedn HOK TONOK B CYTEH B S ““l':“- DEMN, | AMMORD-
coce onoKpaTHof | asyxpatnoi " e
Omonpycuie mewn
1 MTO-2300 | 300 450
I 400) 700 Towmwe vyram, au-
Il 300 450 TpawnT. Moxno npu- 1260 2380 |130=130
v 400 T00 MCHATE JipoBa, Topd
. Beero.. 1400 2300
2 MT0-2500 I 300 500
11 550 750
111 300 500 HNpona, Topd, xa-| 1500 2500 [ 130x130
v 550 750 MEHHBI YTO0bL
Beero 1700 2500
3 MTO-2800(1) | 470
I 380
11 470 To xe 1600 2450 |130x130
v 380
Beero 1700 2800
4 MTO-2800(2) 1 470 800
1 350 600
1 470 800 0 1600 2450 | 130 = 130
v 380 600
Beero... 1700 2800
5 NTO-3100 | 250 450
1 700 1100 -
i1 250 450 Oposa, xamcunuii | 1880 2450 {130 x 250
AY 700 1100 yroJib
Beero... 1900 3100
6 [TO-3300 | 350 650
i 700 1000
Il 350 650 To =e 1500 1960 | 130250
IV 700 1000 :
Beero... 2100 3300
7 NTO-3500(1) I 370 580
1] 740 1100
i1 450 720 2200 2450 |130x 130
v 740 1100 - :
Beero 2300 3500
8 MTO-3500(2) I 450 720
I 740 1100
111 370 580 2200 2400 | 130x130
v 740 1100 w
Beero 2300 3500
9 ITTO-3900 I 550 850
1 750 1100
1L 550 850 " 2500 2450 130250
v 750 1100 .
Beero. 2600 3900
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lpodoawcenue mnﬁl

MNe mewm no Cpeanesacopas TennooToaYa, Mok R
Fﬁnm HI:IEI.::I: lﬁml::u- Il'r!":l.lnp:: ‘:ﬂ;ﬂ:“'“ Bak Tonane m::“ ﬂ;‘:I.
cccp omsokparnof | asyspartaoft
10 NTO-3200 | 200 300
11 800 1300
11 200 300 Kamenunii yrons, | 2500 2380 | 130 =250
v 800 1300 ANTPALMT, ApOBa
Beero... 2000 3200
11 IMTO-4400 | 700 1000
11 800 1200
i1 700 1000 Hposa, kamennniii | 2930 2380 | 13028
v 800 1200 YIOllk
Beero... 3000 4400
12 ITTO-4500 - 3200 4500 To xe 3200 2380 |130x
13 [TTO-4800 1 400 600
i 1200 1800 -
11 400 600 Hposa, kamennsii | 3360 2500 | 130 x 25
v 1200 1800 yrodis, Topd
Beero... 3200 4800 .
14 [TTO-5300 - 3600 5300 To s 4000 2450 | 130 x 250
A5 MTO-6000 - 4000 6000 » 4900 2380 |130%x2%0
16 TTO-20000 I 670 1000
11 600 1000 Aposa, yroas 1170 2520 130 < 130°
Beero.. 1270 2000
17 NTO-7000Y - 4600 T000 Oposa, xamennwit | 3800 2520 130 %250
YIoih
Asyxuapycunie neun
I apye
18 17T [1-2800/2600 I 480 800
Il 380 600
111 480 BO0 Hposa, Topd, 1600 2450 |1 130x 130
v 360 600 YroJis
Beero... 1700 2800
Il apye
| 400 700
11 300 S00
111 480 800 To e 1600 2450 (130 x 190
v 370 600
Beero.. 1550 2600
I apve
19 [TT-3650/3000 | 320 500
11 960 1450
I 200 250 » 2640 2450 | 1300x 250
v 960 1450
Beero... 2440 3650




Hpodoamcenue maba. 7

1 T ——

MNe newm no Cpemnevacosas TenaooTaava,
nepedHIo Hiuaeke MNe cTe- Br, npu EcAMYecTBE Macca Bucora | Passepi
FoceTpos fleym HOX TOMOK B CYTKH Bua Ttonnmea e, newm, JUh X O
cocr ONHOKPATHOM | AByxpaTHO#H i - s e
Il spye
1 300 450
11 860 1270
111 = — HApora, Topd. yroms | 2640 2450 |130x250
v 850 1280
Beero . 2010 3000
| apye
20 1T 1-3700/3000 1 420 650
[1 780 1200
111 420 650 Kamenamii yrons, | 2380 2450 (130 x 130
v T80 1200 aposa, Toppobpu-
KeThl, Al UMT
Beero... 2400 3700 iy
IT apye
I 420 650
11 670 1040
111 160 220 2200 2450 |130x=130
v 750 1090
Beero... 2000 3000
I =mpye
21 NTA-4000/3300 | 460 700
}{[ g:-g Iﬁ Towmit kamMennsiii | 2200 2450 |130x130
Yrodik, ApOBd, TO
IV 930 1400 : Be
Beero... 2700 4000
Il spye
| 460 670
1l 840 1250
I 150 230 2300 2450 1130 =130
v 750 1150
Beero... 2200 3300
22 T 1-4300/3500 I apyc 2900 4300 Hposa, Topd, 2500 2380 1250 x 130
I apye 2300 3500 YroJik 2500 2380 250 x 130
23 NTA-3300/5300 I apye 3600 3300 To ®xe 4000 2380 | 130 x250
I apyc 3600 5300 4000 2380 | 130 x250
EI'H’:EI
5608 : JIOTEXHHYCCKHX XapaKTePHCTHE KOTOPLIX NPHBEAEH HAa

puc. 57, a rabapuTnbie pasmepnl Ha pHc. 58, npuMe-
HAIOT B JIBYX3TAXKHBIX 3[aHHSX WIH B OJHOKBAPTHPHEIX
JOMax ¢ PacroIOKEHHEM KOMHAT B [BYX YPOBHSX.
[Ipu BeIGOpe HEOOXOAMMOI KOHCTPYKIHH ABYXBAPYC-
HOH NeYH /U8 KOHKPETHBIX NOMEIIEHHI HCNOAB3VIOT
TEXHHYECKME XAPAKTEPHUCTHEM, NpHBeldeHHsie B tabn. 7.
[Ipu otbope aByxBApYCHBIX meweli YUMTHIBANOCH,
4TO TAKHE KOHCTPYKIHH JA0KHBI HMETh /IBA TOILIHBHHKA.
3TO HO3BOMSIET OCYUIECTBAATH THOKHA rpadwmk Tonkum
meweld W mojyiepkHBaTe koMQopTHYHY Temneparypy B
Pa3IMMHOE BPEMA CYTOK B COOTBETCTBHH C HAZHAYEHHEM
koMHaT. Hanpumep, ecin cnanbible KOMHATE paiMellie-

so00

000

Joeg)

a1 21 21 Zi Puc. 57. Ceoansii
. 8T rpadHE TENNOTEXHHYECKHX XAPAKTEPHCTHE
N2 neveir no nepeswro [oecmpan CECP THNOBLIX ABYXBApYCHEX newedi (TTT/1
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Puc. 59. Coonnwii rpadmx TennoTexHHuseckux xa
THnossX kapkacusix (ITTK) » wapazuoswmx (ITTH) neveil noss-
IWEHHOTo Nporpesa

Ji J6

HCTHE

520
4 I 500 400 520 I c=
4 Y ! 3 n
I-u Apyc | Z-i mpyc i Rpye 2-d Apyc =
S S -
y | Bl o e
..ﬁ
Al 1 T 550
@ T @ Raee e f
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Puc. 58. NabGapuThbic paMepsl THNOBLIX ABYXLAPYCHIX meveii: 2 ™
18 — NIT/1-2800/2600, 19 — [TT/1-3650/3000, 20 — I1T1-3700/3000, 2/ — ! |
NT1-4000/3300, 22 — [IT[1-4300/3500, 23 — IT-5300/5300; I..1V — -
HOMEPA CTEHOK NCYM 550 °
550
550
— [} E
Prc. 60. labapuriuie pasMephl THIOBHIX KAPKACHBIX M W3- E
PAINOBKIX NeYed
25 — NITK-1200, 26 — MTK-1500, 27 — MTK-1700, 28 — MTK-2300, T O (Et e

29 — NTK-3000, 30 — [ITK-3500, 37 — IITK-2000, 32 — MTK-3600,
33 — ITK-4600, 3¢ — NTH-2000, 35 — [TH-3500, 36 — ITTH-4700

TabGanna 8 Texuwyeckne XapaKTepucTHKN THHOBLIX KAPKACHLIX W WIPAMIOBWX Desell NOBLINEHROI 0 NpPOIpesa

#

Ne neun -
o nepeakio | usexe new e Macea - cord Bcor e
mpr? TONOK B CYTKH Buja tonauea ui-.lm. nEY, :HTT:;}E;FI;:
ONHOKPATHON asyEpaTnof MM | noaom, mm
25 IMTK-1200 650 1200 Hpora, Topd, kamen- 300 | 1410 680
HBIH YIOb
26 [MTK-1500 800 1500 To =xe 380 1410 680"
27 MTK-1700 1000 1700 no» 530 1550 800
28 IMTK-2300 1400 2300 woo» 6R0 1550 800
29 TNTK-3000 1700 3000 wo % T80 1550 800
30 MTK-3500 2100 3500 TR 940 1980 800
31 MTE-2000 - 2000 woo» 610 1740 1000
32 MTK-3600 - 3600 wooB 1050 1960 1000
33 MTK-4600 - 4600 o » 1450 | 2100 900
34 MTH-2000 - 2000 Hpora, Topd, yrons 560 1740 1000
35 MTH-3500 - 3500 To xe 960 1960 1000
36 NTHU-4700 — 4700 TR 1400 | 2175 900




Hel HAa BTOpPOM 3TaXe, TO B TEYEHHE [AHA B ITHX
noMelieHHax Moxer OwiTh Doslee HH3KAS TeMmeparypa,
YeM Bevepom M yrpom. B obmmux kxommarax nepsoro
ITAKL TEMNEpaTypa BO3AYXa OHEM NoJxHA ObIThL BhILE,
UM HOYLIO H YTPOM,

Tunonkie KadpKaCHLIE NMCYH NOBBIUICHHOIO mporpesa
(MTK) u n3pasuossie ([ITH), ceoansiil rpadux KOTOPHIX
npusejeH Ha pHc. 59, a rabapursbie pasMepsl Ha
puc. 60, OTHOCAT K HHAYCTPHAJILHLIM 1€YaM HENoJHOH
HBOACKOH rotopHoCTH., Cpennas Temioornada nevei
ITK w [ITH, mx macca B BLICOTA, 4 TAKKE BLICOTA
ALIMOOTBO/IALLErO NaTpybKka HAJ MOJIOM laHkl B Tabn, 8.

§ 29. MEYb MTO-2300

Koncrpyxkrnsusie napaserpb

[Meus ToscrocTenHas; KOHBEKTHRHAS CHCTEMA — KOJNAKO-
Bas; Hapyxebii obwem V), =098 wm'; axrusumii  obrem
- K, =068 Mm% obvem nycror macewsa V. =03 m’; nno-

mags TenrooTAalomux nosepxuocrei F, = 55 m?; nnmopas
TpyDa — HAcaaHAN; paIMeEpLl  CEYEHHMA ALIMoxoaa — 130 x
% 130 mm; macca — 1260 xr; sua OTACHKH — paclIMBKA.

Pacuernnie dyuximmonainmie napamerps *
[lpu odnoxpamueic monke:

Ei 5 — TEIONPOMIBOAHTEILHOCTE ¢ TOIUIHBHHKOM /A JIPOB —
~ 1400 Br;
EL, —T0 Xe, ¢ TOIVIHEHHKOM [UIS KAMCHHOIO YIJs —
1500 Br:
I;," s — TO Xe, ¢ TOIIHBHHKOM /18 anTpanuTa — 1600 Br;
M; — xoaupHuKEHT HEPABHOMEPHOCTH TEILIOOTIAMH NpPH pa-
fbore na aposax — 0.9;

M! - 10 x%e, npu paGore na yraax — 0.8;

Mi — 1o *¢, npu paGoTe wa anTpaumTe — 0,66;

Z\  — NpOAOAAWTENLHOCTL TONMOMHOrO MPOLECCA NPH  CKH-
rasmm apos — 1,25 w;

Z! — 1o we, npn cxurammn yraeii — 1,87 w;

I; — TO Xe, NPH CXHIAHHM AHTPALMTA — 2.5 4;

11; = KIN[ neun npu pabore na apoeax — 0,7;
Tli -~ KI1J1 news npu pabore na yrane — 0,72;
n, — KI1[ nesn npn pabore na anrpaumre — 0,73

Hpu dayxpamnoii monke:
L, — TENNONPOMIBOAMTEILHOCTD ¢ TOITHBHUKOM VIS IPOB —
2300 Br:
,'f,v'ru Xe, ¢ TOITHBHHKOM Ans yriaed — 2400 Br;
- "III ~ TO €, ¢ TOIVIMBHMXOM /U158 anTpamwuTa — 2500 Br;
M} — xoodepmimenT HEPABHOMEPHOCTH  TEILIOOTAAYH  NpH
pabore wa npoeax — 0.4;
MY — to xe, npu pabore ma yrasx — 0,35;
Hﬂ' — To %e, npu pabore ma anrpaumuTte — 0,3;
Z; ~ NpOAOIKHTENLHOCTE TOMOYHOIO Npouecca npu pabore
Ha aposax — 2,5 v (B CYTEH);
21“ ~To we, npu pabore ma yrnsx — 3,75 1;
Z,!' — To xe, npu pabore na amrpauute — 5.0 u;
“‘T: ~ KIJl npu pabore na apoeax — 0,65;
Ny — KILA npu pabote na yraax — 0,66;

¢ Janee no texcty QYHEUHOHANLHLIC NAPAMETPLL

n!! — KMA npu paore na antpamnre — 0,68;
gy — MAKCHMANLHAN  HACOBAN  TENIONPOHIBOAMTEILHOCTE
npu pabote » dopcuposannom pexume — 2800 Br,

IMear TITO-2300 (puc. 61) yaolua ans [auHOro
crpouTenscTBa. Pasmepw mewm 770 x 510 x 2380 mm,
Ecnu Buicota nomemenuii 2500 mm, xonM4ecTso pagos
KJIaJKH ciaenyer ymMeHbmiHTh ¢ 34 no 32, ToniwBHHK
MEYH BLIKIANLIBAIOT W3 OrHeynopHoro kupmu4a. Ecnm
nedbs CAYEHT I8 OTOIUICHHA 3AHMI JavYHbiX Koonepa-
THBOE, B KOTOPLIX TIPOAOIKHTENEHOCTE IKCIIYATALHHA
OTONHTEJLHLIX YCTPOHCTE CPABHMTENLHO HEREIIHKA, OrHe-
YHOPHBIA WIH TYronJiaBkuii KAPNHY NPHMEHATh HE
cneayer. [Ilews TITO-2300 no rabapuram nHanbGonee
KOMIAKTHAR W3 BCEX TOMACTOCTEHHBIX NeMeH ¢ HacAIHbLIMM
TpyDamn, TONNMHBHHE IEYH CHYKHT JUIS CKATAHHA
rnasHbiM - 0Dpa3loM TOINMX YIJIEH, AHTPAUMTA, CYXHX
JIpoB.

JbIMOBBIE a3kl K3 TOIUIHBHHKA NOJHMMAIOTCS B
NEPBLIA HAATOMOYMHBLIA ra’30X04 H TAM XK€ ONYCKakOTCH,
Hanee wepes noABEPTKY raibl MOCTYNAKOT B NOALEMHBLI
ra3oxo/i, Nocie 4Yero HANpaBiIfioOTCH B ALIMOBYIO TpyOy.,
[lpH cOBMELUEHHH NMOABEMHOIO W OIYCKHOIO KaHANOB
obpasyerca HebonboOW Koanak, XoTopwiii nospoaser
YMEHBIUHTL JUIHHY newn. Tlews xopowo nporpesaercs
CHH3Y H MpOCTa No YCTPoOHCTHRY.

Pacxon marepmraion
Kupnuy xepamudeckudl, T, . + + + + +« « « « o 210

Kupnuy orseynopHbiii, wrr. . X o e et i
Fnuna ofwknonennas, M . . . . . . . . . . . 015
i BT R o A SRR R CH SR S IR
FTRCOR, WL I Teln's RVIRACRF M i 100 & e iy et o
Tonounas npepxa 250 % 205 mm, mT. . . . . . . 'l
[Moanysansnan asepxa 130 x 140 sm, wir, . . . . 1
[NpouncTnas nrepea 130 x 140 MM, wr. . . . . . . 2
Jansuxka setoweynas 130 x 130 mm, wer, . ., ., . . 2
Tonae ans ruapowsonsumn 800 x 500 mm, awer . . . 2
[penronoynuil cranpwoll amwer 500 x 700 s, wr. |

Ha npumepe neun [N1TO-2300 paccmorpum oburyio
TEXHOJMOIHIO KAQ/KH mmeYell yMepeHHOro nporpeea, Ko-
TOPYH BEOyT B TAKOH NOCHel0BaTE/ILHOCTH.

lepemii pan. Dr1oT pan neyn paMenialdT Ha Bbl-
CTHIIKEe, BbUIOKEHHOH 10 ypoBHA nona. B nepenweii
H4acTH 1-ro paga kpafiHHe EKMPIHYH BRIKIAABIBAKOT
TeldkamMu K (pponTy neun. [lpoctpancreo Mexay HMMH
3ANOIHAIOT JABYMS KHPIHYAMM, OTECAHHLIMH OT CEepeaH-
HBl (cM. nopapoBky | w paipes A—A) no saasero
TeidKa. K 3ajHuM ThiYKaM YriaoBbIX KHpOHYEH npucoe-
JHHAIOT THIYKH coeayromux kupunyeil. Knaaxy 1-ro pana
3ABEPIUAIOT METHIPbMSA KHPIHYAMH, KOTOpBLIC NPHMBI-
KAIOT K ThIYKAM, PacnoNOXeHHbLIM BAOIL NPOLOJIBHBIX
CTCH paHee yJoxeHHbIX Kupnuyeil. Takum obpazom
obpasyerca  yrnyGneuue 30/IbHHKA pasmepom
260 x 260 mMm.

Bropoii paa. IMo uewTpy npeasulyluero pasa ycra-
HAB/IMBAIOT MOMIYBANLHYIO [BEPKY, KOTOPYIO NPHXH-
MAlOT €O CTOpOHB! (acanHoll CTeHs ' ABYMS Tpex-
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- mpexvembegmua 2 - nenofunxa

Puc. 61. Tunosas oamospychas neds [TTO-2300

HeTBEPTKAMM — Kupnuuamu winAoi 190 mm. Benen sa
TeM YEJAJBIBAIOT [1BA NOJHOMEPHBIX KHPINHYA — OIHH
crepa, ApYroil cnpasa OT FOPHIOHTAIBHOH OCH paja.
Kam/aptii 13 HHX CBOMM THIYKOM NPHMBIKAET BILIOTHYIO
K JIOWKY TPEXYETBEPTKH B IUIOCKOCTH MNPOACJIBHBIX
cren neun. [locne 3Toro W3 4YeThIpex MNOJHOMEPHBIX
KHprHdeid oOpa3lyloT TPexdeTBEpTKH, KOTOPhIMH 3aBep-
AT KJIAAKY NPOACALHEX cTeHok 2-ro psaa. Ilpume-
HEHHE TPEXYETBEPTOK MO3BOMAET MEPEeBA3aTH WBLI 1-ro
H 2-ro psanos. :

Topen 2-ro paga (GopMHPYIOT U3 [ABYX MOJTHOMEpP-
HEIX KMpNH4eii. VIOKEHHBIX ¢ NEPEBAIKOH UIBOBR N0
BEPTHKAIM W TOPH3IOHTAIM; 2-fi paa npojfosxkaer obpa-
J0BLIBATE 30JLHHK.

Tperwit paa. DTOT PAd HAUHHAIOT KNACTh C ThUILHOMH
crenky. BHauane yKAaAwIBAIOT HAPYKHYIO BEpPCTY, CO-
CTORILYIO W3 JIBYX COSIHHEHHBIX THIYKAMH NOJTHOMEPHBIX
kupideii. K HHM NPHMBIKAIOT KHPIHYH BHYTpeHHEH
BCPCTHL. JTH HMETHIPE KHPMHYA NOJHOCTHHY TIEPEBAIbI-
BAKOT YAkl KiankW samsedf crewxm. Jlajee roToBAT
MIECTh TPEXYETBEPTOK; ABE M3 HHX HCMOABIYIOT JUIA
NPOAOIKECHHA KNaJkn (POHTANLHON CTEHKH 30/LHUKA,
(HKCHPYS NOUIYBAIBHYIO IBEPKY, OCTa/lbHbie ynoTped-
ASIOT ANs Kiauku Jesoii M npapoit creHok. Kak u npu
Knajgke 2-ro pafa, TPEXHETBEPTEAMH NEpeBsA3bIBAIOT
rOPH3OHTANBHEIE H BEPTHKANbHLIE LIBLI

Yersepruiii paa. PacaaHyio CTEHKY 30JIbHHEA Bbi-
KNAJBBAIOT W3 YJOKEHHBIX JIOKKAMH YEThIpeX KHPMH-
qei, NepeaHHe H3 KOTOPBIX ONHPAaKTCAd Ha paMKy

4%

NOAIYBATLHON JABEPEH, a 3aJHHE YMCHBILIAKOT YCThE
J0MbHUEA, 00pasys OCHOBaHHE /LTA KOJOCHHKOBOH pe-
{LIETKH, ;

MponoiabHbie CTEHKH PAla BLIKNAJBIBAIOT M3 NOJHO-
MCPHBIX KHPNHYEH, MEKI1Y KOTOPLIMH pasMellaoT
Kapnu4, obpasyrommii saauiow crenky. [locne sroro
AeNA0T HANyck M3 JBYX TPEXYCTBCPTOK B CTOpPOHY
J0/IbHHKA, ODecneYnBas TeM CaMbiM BTOpPOE OCHOBAHHE
i KonocHukosoi pewerkn. Takmm obpasom, 4-i pan
nepexpuiBaeT 3I0ALHMK, O00palys NpoeM  pasMepoM
260 x 180 mm, uepes KOTOPBIH B TOILIMBHHE NMOCTYNacT
BO3JIYX.

IMurrwgii paa. [1poeM 30/bHAKA NEPEKPBLIBAIOT KOJIOC-
HuEOoBOH pemerkoi. [locaeayiouue onepaudH BbINOJ-
HAKOT M3 OTHEYNOPHOrO HWIH TYIOIUIABKOrQ KHPITHYA,
obecneunBad 3a30p MEK/1y 'PAHAMH PEIIETKH H K1a1K0H
He MeHee 5 MM, HeoOXOAMMBIR [UIA  TEMNEpaTypHOR
aedopmanun Metamna. Topuossle CTEHb BhIKIALLIBAKOT
M3 cTecaHHblX kupnuueil. Ckocel obecnevupatoT CKaThi-
panne yrieil K UEHTPY KOJNOCHHKOBOH PEIICTEH, HTO
VAYUINACT MPONEece ropeHHA.

Ilecroi paa. Knaaky HaumHAKOT ¢ YCTAHOBKH TONOY-
HOMl JBEpKH, BEPTHEANLHAR OCh KOTOPOH A0KHA COB-
najgaTh C BEPTHEAIBHOH oOCBLI (PPOHTANLHON CTEHKH
neun. Cliesa u cnpapa oT jApepkn, obepuyroil acbhecTtom,
VKJAABBAIOT M0 KHPOHYY, IUIOTHO NPHXHMAR HX K
pamke ABepkH. BuknaasBaioT npoao/ibHbie pAibl CTEHOK,
colmoaas MX BEPTHKATBHOCTH W  FOPHIOHTAILHOCTD.
[Monepeunyio 3aHIOK CTeHKY obpaiyloT M3 KMpnHueii,




ThIYKH KOTOPBIX CTECHIBAIOT CO CTOPOHBI TOIVIHBHHEA,
Pasmep sTux kupnuyeid no mimme 190 mm,

Ceapmoii pua. Haunbas o1 1000MH0H ABEPKH KIaayT
No OBe TPeXYETBEPTKM, 34TEM M0 MOJOBHHKC H NOJHO-
MEPHOMY KHpPIH4uy. ThUlbHBIH Pal BHIKIAABIBAIOT M3
YIAOBBIX TPEXUETBEPTOK H OJHOH MNOJIOBHHKH.

Bocemol ps. Dr1or paa sapepiiaer QopMHpOBaHNe
BCPTHEAJILHLIX CTEHOK OTBEPCTHA TONo4HOH ABepku, OH
COCTOMT M3 MOJIHOMEPHBIX  OIHEYNIOPHLIX HHPIIHHt}rI,
NEPEKPLIBAOIIHX WBLI 7-I0 psaja.

Heparniii paa. Pan nepekphisact TONOYHYIO JIBEPKY.
PPOHTANBHYO W 3AJHIOW CTCHKH BBIKJIANLBAKT K3
JABYX KHPIHYEH, JIOKKH KOTOPLIX PasMElanTcd BAOIb
creHkd. [IpofoneHeie cTeHKH (POPMHPYIOT M3 JBYX KHp-
NHYCH, YIOKCHHBIX BIOJb IUIOCKOCTH CTEHKH.

Jecarmtit paj. 10T pAa NCPEBAILIBACT JICBATHIN
OH COCTOHMT M3 NOJHOMEPHBIX KHPIHYCH.

Ommnamaretii paa. BuikaaasisaioT avaaornuio je-
BATOMY.

Jmenauarteii pua. Pan sakawunsaer opmuponanie
TONOYHOro oDBEMA W HAMMHAET KJIAJAKY NEPCKpPBITHA
TOIIHBHUEA, Ero BeINOJHAT HanyckoMm KHpIHYCH, 4To
yaaeTrca caenarte Gaaroaps Hebolsinol IHpHHE Neym.
Knanky psjga HauMHAOT © (PPOHTANLHOIO JIOKKOBOI'O
TPEXMETBEPTHOID KHPIHYA, oOpa3yiomero npassiii yrou,
3arem opMUPYIOT JEBLIH yron (PPOHTANLHON CTeHkn
W3 TAKOH e TPeXuETBEPTEH.

Hanee noAroToBJAAIOT LIECThH  TPEXMETHEPTOK M
YENAABLIBAIOT MX ThiYKaMM, cheias 3a TeM, 4Tobe To-
NOMHOE MNPOCTPAHCTBO  (POPMHPOBANOCE M3 AKX
rpaHeiil KMprMya.

C ThUIBHOH cTOpOHBI 12-fi PRIl 3AREPINAIOT TPEMS
NOJHOMEPHBIMH OF HEYTIIOPHBIMH KHPIHYAMM: JIBA KTaayT
NOXKKAMH BJOJL NPOJ0JALHBIX CTeH, OOPAIVA JeBLIH M
MpaBbld 3a/IHHE YIUILL, & TPETHIl paiMellaoT MExay
HHMO.

Tpunamaruii paia. Paa nepexpbisaer auiny, obpaso-
BaHHYIO Kaankol 12-ro pana, uro obecneumsaer Bn-
KEHHE NMPOAYKTOB CrOpaHHA W3 TOIMIHBHHKA B razoxo/l.

Pacaanyro CreHky (opMHPYIOT H3 METBIPEX Tpex-
YCTBCPTOK, YIOAKCHHBIX ThiTKAaMI. I"npu'mn ELThHLIC TTPO-
J0ABLHBIE BB TPEXMECTBEPTKH [MEPEBA3LIBAIOT [IBYMSA
NONEPEYHBIMH MOMHOMEPHBIMH KHPIIMAMH, THIYKH KOTO-
PLiX CTHIKYIOT MO NPOAOJALHON OcH paiaa. Jatem cnpapa
0T, 9THX IEMEHTOB MNMeYH KJIAAYT ellle ABaA KHPIu4a.
Manee nmo wiMHHON cTOpOHE pAAd  YEIAALIBAIOT 110
TPeXYETBEPTRE, & [0 KOPOTKOM — [ABA [OJIHOMEPHBIX
kupnuda. Mexay TpexveTBepTKAMH €O CTOPOHLI  MX
JeBBIX THIYKOB MOMelaoT no '/g wacru kupnuua, lpu
ITOM 3ABOJICKYIO I'PaHb KHPIHYA PACTOIaraioT co CcTo-
polsl ODpA3OBABIIErOCH B NEPEKPRITHH  TOIIMBHHKA
KaHaTa — xaitia. Paismepsl kanana B nnaue 130 x 250 mm,

Yerwipuaauareii pua.  [lpojosbisie Cropousl  Bbi-
MOMHAOT H3 IIECTH MNOAHOMEPHBIX OIHEVIIOPHBIX KHp-
MHYEA: MO TPH C© Kakioi cropoHsl. Mexiay 9THMH
KHPIHYAMK  pa3sMellaloT, HauMHas ¢ (poHTa, YeThIipe
TAKHX K€ KHPNHYA, JOKKH KOTOPLIX PacioIoKCHbI
NAPAIIENBEHO NONepedHOol OCH paaa. 3aTem JenaioT npo-
NYyCE B KlaJkKe, OCTARJIAH OTBCPCTHE. 3aBCplUAKT P
TOPUOBLIM MOJTHOMCEPHBIM KHPIHYOM,

1—246

Takum obpazom, 12, 13 n 14-ii paaw obpazosanu
MEPEKPLITHE TOIIMBHHKA M NPOEM B HEM JUIS BhIXOOA
NPOJAYKETOB CrOPAHHA B KOHBCKTHBHYIO CHCTEMY NeEHH,

HNurnaguarsii paa. [lo ueHTpy BepTHKAABHON OCH
(pacaHOH CTEHKH YCTAHABJIMBAIOT NPOYHCTHHIE JIBEPKH
pasmeposm 130 140 sy Caanam jaeepry OiokupyrOT
(hukcupytoT) nonosuukoil, yiomkennoi ma pebpo. [lo
yriaam nepeaned CropoHsl YEJIQAbIBaloT 10 TPEX4eTBEpT-
K¢, THUIBHYIO CTOPOHY PAIA BLINTOJHSIOT M3 JBYX MOJHO-
MepHBIX Kupriuei, [IpoaoabHbIe CTOPOHBI BLIKIAALIBAIOT
W3 JBYX THIMKOBbIX Kupruueii. [locaemuuil kupnuy psaa
NPOAQIKAET Xaiao — ero pasMelialoT y OTBEPCTHA B
NEPEKPLITHH TOILIMBHUKA. Takol KHPHHY, Ha3LIBASMBII
«3iyDOM»  WIH  «[IOPOroM», CIYEHT JUIH  OTKJAOHEHHA
ABIMOBLIX Fa30B Hd BRIXO/E H? KOJNAKA B BEPTHKAIL-
HBLIH KaHan,

[Mpn knaake neweit HeobDxoaumo cobimojgars rep-
METHYHOCTH NEPEKPLITHA TOILITHBHHER, OCKOALKY BbIXO1
JALIMOBBIX FA30B W3 HEMO HENOCPEACTBEHHO B TPYDY Naxe
B HeDOABIIMX KOJHMECTBAX CYILECTBEHHO YyXymunaer
TCILTOTEXHHYCCKHE nokazatennw newn. Ilosromy mnoc-
KOCTH MEAILY NPOMHCTEON 1 «3yDoM» TOKPHIBAIOT CIOEM
pacteopa ToammHol 1520 MM, npuroTosiieHHOIO M3
I 4w romuel w | 4. necka; 15-@ pan sasepluaer
KJQIKY M3 OTHEYNOPHOIO KHPIHYA,

WlecTnaanarsii paa. TlpouncTry 3amuMaloT AByMSA
MOJOBHHKAMH KHPIHYA, YIOKEHHBIMH Ha pebpo. Kaxiyio
NPOAOALHYIO CTOPOHY pAda (POPMHPYIOT, KaK 3T0 Noka-
3HO HA NOPHAOBKEe, W3 JIBYX TPEXHMETREPTOK, ﬂﬂHﬂﬁ
NOJOBHHEH W IOJHOMEPHOIO KHpPIHYa.

Cevua/marsiii pua. IlepekpriBaloT paMky NpoYHCTEN,
Topuoskle CTEHKH BRINOJHEIOT M3 JBYX J1I0XKKOBRIX
lill]f]ll]-‘[‘lllﬁl NPOAOJIBHLIE — H3  JIBYX TPCXMCTREDTOK H
OJIHOH NMOJIOBHHEM,

Bocemmamareii pan. KiaZikol paia HaYMHAIOT Bbi-
BOJAHTE CTCHKY MEAEILY KOMNaKkoM H KaHaJ1oM, H3 KOTO-
poOro NpOAYKTHI CropaHHs TOIUTHBHHKA [ONAJaKT B
JILIMOBYHY TPyOYy.

Buavane BBHIKIAAbIBAKYT YIJIbLI PH:[IEL, 3dTEM — TOPIIO-
Buie croponn. Jlasnee coopy®arT pacceuky M3 ABYX
HANVCEACMBIX NOJIHOMEPHBIX KHPNHYEH, 0Ha NOJTOBHHKA
KOTOPbIX NOMEUASTCH HA CTEHE, a JApyras — OCTactcs
Hapecy. Jlas Oonsieill  yCTOHRYMBOCTH  9TH  KHPIHYH
MOKHO BPEMEHHO NPHIPYIHTL YJIOKEHHBIMH  HAcyXxo
TPEXHETBEPTEAMM.

Kiaaaky psia 3aBeplmiaor passellleHHeM B npo-
JA0BHBIX CTEHKAX HENOJHOMEPHBLIX KHPIIHYeH, KOTOpHIC
BRBOOAT Bpacrnop, T.C INIOTHO NPpHAHMAKT K TOpLIam
WIEMEHTOB, HAXOMAUIMXCSH Hapecy. Takum obpaiom cra-
GIE]}IHII[}}’ET{:H HX MO CHHC 0 MOMCHTA, KOI'Ja
KHpIudp Oy T 3afMKCHPOBAHB] BhILLEISKALLICH KIaaK0M.

JdeBsinaiuarteii, ABajuaTe nepsbii B ABAANATE Tpe-
THH pRABLL. JTH PHILL BRIKJAJBIBAKOT OJHHAKOBO (CM.
NOPAIOBKH).

Avamarsii w asauarts sropoil priml. Brikiaasisaior
aHAOrHMHO [8-Mmy pany,

Apaanate werseprwiii paa. Pan nosropser knagky
H PACNIOJIOREHHE HAPYXRHBEIX CTeHOK 23-ro pana. Ortam-
qyacTcda (popmoil cpeaneill pacceukw. Pacceukuw BuINo.I-
HHKOT M3 OJIHOIR NOJNOBMHKH W OQHOM TpexqerBepTKy,
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KOTOPYI0 ThIYKOM HanyckawT Ha nepeaHHi  KaHa,
cykas ero JIeByl) CTOPOHY HA e D10 HeoOXOAMMO
18 TOTO, YToOL! YAepXaTh BhillepasMelIAcMBIH KHPIHY,
¢ MOMOLIBLIO KOTOpOro H3mensior ¢opMy KaHana ¢
npamoyronbHodi  (250x 130 MMm)  Ha  KBAJpATHYIO
(130 x 130 »m).

Jsamats narkil paa. Bee croponbl paaa BbIKJIAIBL-
BAIOT W3 MOJHOMepHbIX KupnuueH. Bosibinol kanan
(kOnmaK) coxpaHseT CBOM paiMepsl. Manbii (BOCXO/R-
uIHil) KAHAT NMEPEKPHIBAIOT KHPNHYOM C JIEBOH CTOPOHBI
neyn. Ha 9ToM KHpnHY¥e H Ha NpaBoil CTEHKE pasMe-
[MAKOT JBIMOBYIO 3aBHAKKY.

B ToMm cay4ae, eClH B Ka4ecTBE TOMIHBA NPHMCHAIOT
yrau, B mnbepe 3aIBHAXCK MPOCBEPIHBAIOT OTBEPCTHL
aunamerpom 25..30 MM,

Jlsammars wecroi paa. PopMHPYOT B3 NOJIHOMEPHBIX
kupnigei. Haa sagsixkodl COXpaHAIOT KAHAN pa3MepoM
130 » 130 mm (oM, nmopanoeky). Kanan koinaka ocra-
eTCA HCH3IMEHHBIM.

Jipaauath cebMOil pRa. PRI BRINOJAHAIOT B TOM CIy-
yae, ec/id Me4Yb YCTAHABIHBAKOT B NOMEILEHHH BBLICOTOH
Gonee 2500 mm.

dpOHTANIBHYIO CTOPOHY BLIKIALLIBAIOT M3 ABYX J0%K-
KOBBIX KHpIHued, ThUILHYIO — ananoruuno. Kaxnas us
[POACQJLHBIX CTEHOK BK/Ito4aer B ceDA /Ba ThIYKOBBIX
gupnuua. Teuiblylo cTOpoHY 00pa3lyioT [Ba JIOKKOBBIX
kupnuua. Pacceyky dopmupyer Kupnut, YIIOKEHHBIH
BHYTPH 0Opa3oBaBLIErOCH NpoeMa.

Jlpaauats BochMoi paa. Pan BRINOIHAIOT TAK KE, KK
W 27-fi npH YCTAHOBKE MEYH B TOMELICHHH BHICOTOM
bonee 2500 MM,

Jlpa/mats Jesarhii pua. BbIKIaABIBAIOT aHAJIOIHYHO
27-my. Ecom 27-ft m 28-fi paasl HE BBINOJHAKOT, TO
20-{i pan BLIKIAABIBAIOT 10 NOPAAOBKe 23-r0 pana.

Tpuanateii paa. @poHTANLHAS CTOPOHA COCTOMT H3
OAHOTO JIOKKOBOrO M J[BYX ThHIMKOBBIX KHpOH4eH, K
KOTOPBIM TNPHMBIKAIOT TpexuerpepTkd. Mexay Tpex-
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4ETBEPTEAMH YKIALIBAIOT JNOKKOBLIH KHPITHY, obpasyio-
it BocxonsuiMil AbiMoBOH KaHas, TeUIEHAS CTOPOHA
chOpPMHPOBAHA H3 JTOKKOBOIO KHPNHYA M ABYX YT/1OBBIX
TpexueTBepTOK. Mexkay panee yNOMEHHLIMH KHPIHYaMH
NPOAOALHBIX CTCHOK NOMEMIAIT MOJAKHPITHYA.

Tpumsars nepasiii paa. [onoben 24-my paay. Oanako
OT/IHYACTCA pa3MepoM KaHaja, KoTopwiii obpasyerca
HAMYCKOM TPEXYCTBCPTOK,

Tpuauats sropoi paa. [lepssiil pan Nepexpbiln Newi.
Ha sem pazmemalor Bropyio saasuxky. Bee xmpnmtiu
MJAOTHO CONPHKCHBI.

Tpuauats TpeTHid M TPHIMATL SETBEPTRIH P,
Paisl 3aBeplualoT KJAJKY NEPeKphillid H NEYH B HET0M.
i pamsl HopMHPYIOT Takum obpazom, HTOOBI BCe
BEPTHKATLHBIE WIBE! MPELUTYLIEro paia ObUTH NEpeKphl-
Tei. Han 3aaBu&Keoil  OCTABAANT KAHAN pasMepoM
130 x 130 mm. 34-if pas NOKPLIBAIOT TIHHAHO-NCCHAHBIM
pacreopoM. Ha 5ToM psiy BHIKJIaIbIBAalOT OCHOBaHHE
pacaaHoll ARMoBOIl TpyDBI, K1aaka KOTOPOH HAYHHACTCA
¢ 35-ro psanaa.

§ 30. EYH TTTO-2500 M NTOY-2500

KoNCTPYK THBHLIC NAPAMETPLI: NeHb TOJCTOCTCHHAR, KOH-
BEKTHBHAA CHCTeMa — mociachaosatenwhas; V= 1,08 M7 ¥, =
= 0953 m?; Vage = 0,33 m? (33%):; F, =588 m?; meimopan
Tpy0a — HACAAHAN; PA3IMCPhi CEYEHMA JILIMOXOIE — 130 % 130
MM; Macca — 1550 kr; BMa OTACAKH — WITYRATYPKA.

GyuximonaiLise napamerpul. [Ipu odnokpamuon monKe:
in = 1700 Br; QL = 1800 Br; Qy, = 1900 Br; ML =08;
ML=07; Mi=06; Z,=125 Zi =187 . Zl=25
|"||'.l - ﬂ,?]

Ipu deykpamnoi monxe: O = 2500 Br; O, = 2600 Br;

u_'2700 Br; MU=03; M =026 Mil=025; zll=
=25 w 2Z'=375 w; ZIl=5 « nf =065 n =067
Qmax = 3000 Br.
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Puc. 62. Tunosaa oanospycuas news ITTO-2500:

| — npouncruas asepka, 2 — jansuksn, I — AsMoBad Tpyba, 4 — nepexpunua, 5 — raloxon, 4 - ROCXOARUIHA KAHAN




OTOIUICHHS MOMELICHHH XHITLIX H ODLIEeCTReHHBIX 31aHHI,
[peumymecTra neveit — NPOCTOTA KOHCTPYKIHH, XOpO-
IHH NporpeB HHAHHMX PAIOB M KoMmnakTHocTb. [leun
npHcnocobieHbl /UIA CKHIaHusa JpoB, Top(a, KaMeHHbIX
yIned H aHTpauMTa.

Heus [TTO-2500 (puc. 62) Mo KOHCTPYKIIHH aHa-
norwyHa newn [1TO-2300, oanaxo owma Gosee- copep-
werHa. Hanwuwe pasyx obDopoToR B KOHBEKTHBHOM
CHCTEME H OTCYTCTBHE Koamaka cnocobereyior Donee
PABHOMEPHOMY IPOrpeBy MAcCHBA IeYM.

OynkunonansHas cxema newd [MTO-2500 cieayiowas,
[lpoaykTsl cropaHus 3 TOMJIMBHHKA HANPaBASIOTCH
Yepe3 OTBEPCTHE, PACIIONOKEHHOES B NEPEEPLITHH, B BOC-
XOJAUIHA Kanan 6, 3aTeM NOJAHHMAIOTCA 10 NEPEKpPLIILIH 4,

o
AT T I,
B R

! o

G
T T s

MPOXOAAT MNepeBa’l W ONyCcKakwTCHs Nno razoxony 5.
OGoruye noaBepTry, NPOAYKTH CrOPAHHA NOCTYNAIOT
B KaHa/l, BHIBOASALMI raiel B AbIMOBYIO TpYOy 3, uepes
KOTOpYK) OHM yxoust B armochepy. Caxy #u3 nmoa-
BEPTKH YAAIAKOT 4epes npouucTHyw Jjasepky [. Ileuys
OTKAKYAKOT OT ALIMOBOH TPpYOLI NBYMSA 3a/IBHAKKAMH 2.

Henocratox neun ITTO-2500 — saMevieHasii  npo-
IpeB Mo BBLICOTE: BEPXHARA YACTh CO CTOPOHBI KaHana 0,
B KOTOpPOM UMPEYAupyoT naubosiee ropsuse rassl,
nporpesaercid HeCKoNbko panbiue, OQHAKO 3TO CKA3bl-
BAETCA JIHIUB B MNepBble 4Hackl ee paborTel  Mexuy
ronkaM. C TeueHHeM BPEMEHH TEMMCPATYpPA HArpeBa
TEIIOOTAAKOUIKX TOBEPXHOCTEH BHIPABHHBACTCH, CTAHO-
BACh MPHMEPHO 4epes 3 4 OJHHAKOBOM.
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Puc. 63. Tunosas neus [MTOY-2500:

[ — TonaWBHHE, 2 — 4WMCcTKH, J — paccesxa, 4, &, /3 — xawnowi, 5 — nmepesan, 6 — awmosas TpyGa, 7 — saasumew, 9, 12 — noapepren, N —
FAMHEHO-TIECYAHAR CMmadka, /[ — nepemuidga, /4 — rHApoOHIOIAIIE
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Pacxol MaTepRaios

KHpmiy KepamuHecknii, INT. « .« « » « o = 0 0 00 220
Kupnuy TYTOMAABRHH, TIT. « .+ « « « « & o & = T6
[nuia ODBIKHOBCHHAS, M® + + = « o « & + = & 0,2
nHEd [DAMOTHAL, KT « + = + & &+ s = & = & & = 11
L A e S e . 02
Konocunkosas pewrerka 250 x 250 mm, wiT. . . .« o« 1
Tonounas asepka 250 x 205 MM, WIT. . . « =+ « = 1
Mopaysansuan asepxa 130 x 140 ym, Wt . o - . 1
Mpownctaas apepka 130 x 140 mMm, WT. . .« » = o 1
TNpivobas samsiokka 130 x 130 MM, wT. . . . . . o I
Mpearonounstii auct 5300 x 00 oM, W s 5 & o o w1
PyGeponil UIR THAPOHIONALKK, ¥ IR R RC i

MMeus [TTON-2500 (puc. 63) — pa3HOBHIHOCTL TIEHH
MTO-2500, yayumennas Gnaroaaps MOJepHHIMPOBAN-
Holl cHCTeMme ILIMOODOpPOTOB, KOTOPAd obecnevnBact
noasimnennsiii K111, BepTHEAILHBIE KAHAILI NEYH pasic-
neHBI Ha J[BA Apyca, B pe3ynbTaTe YBEAHHHBANOTCR
Macca eyl W, ClNel0BaTe/bHO, TENOeMKOCTh, 4 TAKKE
yCTPAHAETCs HepPABHOMEPHOCTE NPOTpEBa  MCPHMETPA
CTEHOK, XapakTepHas s NeyH NMTO-2500.

MYHKUMOHATEHAR CXEMA NETH MTOY-2500 caenyro-
was. TIpoaykThl Cropands H3 TOIUTHBHHEA ! mojaHK-
MAIOTCA MO KEOPOTKOMY BEPTHEAITBHOMY HAATONOMHOMY
kanany 13 u, scrperup Ha 23-M psaay ropu30HTaIbHYIO
nepeMbiuky [/, OTpakaloTCH OT HEE H NEPEMCINANOTCA
k HiKHeit noasepTke 12, 3ateM oHM ormbaior pacceuky 3
A M0 KaHany 4 NOAHMMAIOTCA K MNepesaty 5, mocne
Yero BHOBbL COBEPINAIOT [IBHACHHE BHH3 K BepxHei
noaseptre 9. [Ipoiins noasepTky 9, raisl NOCTynawot
B mOCHeInHii BepTHKAMBHLIE KaHan &, NPOXOIAT [IBC
3AMBIKKH 7 W HANPaB/AIOTCH HEpe3 AbIMOBYHO TpyDY 6
B arMocdepy.

Beixoa rOpsdHX Taijop B TpyOy HE MO HPAMOMY
KaHaTy, 4 4epe3 MojBepTKy 9 odecrieuuBact OKCrLya-
TANHOHHEIE MTPEHMYLIECTBA NEYH, 3AKITIOYAIOLIHCCH B TOM,
4TO NPH HEILUIOTHO 3AKPLITHIX  3aIBHKKLX 7 yTeuka
TeMmoThl DY/eT HAMHOT O MEHBILE, MeM B CITYHAC NPAMOTO
xona abima. B obnacrn mepesana 3 CKAIUIHBAIOTCH
ropsiude rajel («razopas BRIOIIKA®), ODECIEYNBAR TeM
caMbiM ABTOMATHYECCKOE OTK/IIOYCHME Nevd OT XOJ0l-
HOI'O HAPYAHOIO BO3AyXa.

Pacxo/l MaTepHa/ion

Kupnnd kepaMuyqecku, wr. . . . . . 245
Kupnus TYTOmIaBkmii, i, « « « « « 110
nuna obukHosennas, M2 . . . + . « 02
e e e L O L
Mniua WAMOTHAS, KT . « « » « « « 12

Meunas rapuurypa newn [MTOY-2500 Takas ke, kax
i y neun ITTO-2500.

§ 31. MEYH MTO-2800(1) H ITTO-28002)

KoRCTPYKTHBHBIC DAPAMETPHI: Ne4b TOACTOCTEHHAN; KO-
BEETHEHAR CHCTEMA — EEMEPHHHPDMHHHH. nonenoBaTe IbHAM,
Vo= 118 Mm% V= 1035 M% Ve =015 m; Fy=333 M*;
ALIMOBAS TPYOa — HACAIMAN; PAIMEPhl  CENCHNA | JABIMOXO/A
130 x 130 mm; macca — 1700 xr; Bwi OTACAKH — WITYKATYpKa.

DYHKUHORLIBHBIE MAPAMETPhL. [Tpn OAHOKPATHOH TONKE:
Q! . = 1450 Br; @}, = 1550 Br; ol . = 1650 Br; M. =07;

52

ML =06 Mi=052 Z4=125 v Zj =187 w Zh=25 %
nk = 0,68; ni =072,
ITpu e VEPamuel monke Q‘H 0= 2800 Br: |Q:1l_,. = 2900 Br;
Ho_3000 Br; MU =025 MY =02 MY=019 Zi=
—25 u 21 =375 w ZU=5 u; n =065 ny =068
gi‘l!l.l] = 3200 Br.

[Meun [1TO-2800 npeaHazHa4eHbl I8 OTOIUICHHA
WHILIX TMOMELICHHH ¢ pAaCYeTHLIMH  TEMJIONOTEPAMHE
2800 Br. B KOHCTPYKTHBHOM OTHOIICHHWW OHH pa3jiH-
MAIOTCH MECTOPACIONOKCHHEM KaHand, BHIBOAALEIO
NPOAYKTH CrOpaHHs B HACAIHYIO Tpyby: y mneuu
[1TO-2800 (1) (puc. 64) Tpyba BEIXOAMT HA (acanuyio
crenky, a y [1TO-2800 (2)—Ha ThUILHYIO CTOPOHY.
1o AAeT BOIMONKHOCTH NPHUMEHHTH 1EHH OJIHOH |
Toll We TEIONPOH3IBOAMTENLHOCTH [PH  PasiHYHBIX
MIAHHPOBOMHBIX PEUICHHAX 3JIaHHA.

Crneaver HMerb B BMILY, YTO NeYb MTO-2800 (2)
MOKHO YCTAHABIMBATE JIHILB B CIY4AE, KOT/A K ILIMOBLIM
JAJBIAKAM, PACTONOKEHHBIM € THUIBHOH CTOPOHEL
HMeeTcA CBODOIHBIH AOCTYIL

MpenmyutecTao  mesed MTO-2800 — MHTEHCHBHBI
NPOrpes HUKHUX PAAOB KIALKH, 9TO CO3JACT HaudoIee
BAArONPHATHLIA MHKPOKIAMAT B NOMEIICHHM.

Meun MTO-2800(1) u NTO-2800{2) obopynosaHbl
KOMDHHHPOBAHHOI KOHBEKTHBHON CHCTEMOH. 10 HE-
CKOJILKO YC/IOKHSACT HX KOHCTPYKUHIO H CHWKACT TCMIILI
KAaKH, HO ODecrne4MBaer BLICOKHE NMOKAIATCIH TEnmo-
rexhanuecknx  csoiicte. [Meun xopowo paboraloT Ha
ApoBax, OpHKETax, KYyCKOBOM Topde, KaMeHHOM YIic.
Cxuranne aHTPalNTa B HX TOIUIMBHUKAX Menee pdex-
THBHO, HO JOTYCTHMO,

MYHKIMOHATILHAN CXeM3 NEHEH Coeayloian. Mpo-
AYKTEL CrOPAHHA, NOAHABIINCE K TEPEKPRITHIO  TOI-
AMBHHKA, OTPAKAKOTCS OT HEro NOAHOCTLIO, HOCKOIBKY
B Hewm Her orsepcrus. Jlanee rasel uepes OTBEPCTHE
g DoxopOil CTeHKe TOIUIMBHHKA NOCTYNalT B KaHa.l,
PACHONOKEHHBIH MCKIY NeBOH CTEHKOM 1evyd H TOIUIHB-
HHKOM, TJ¢ OHH ONYCKAKOTCHS HHAE KOJOCHWKOBOR pe-
wieTkn, 9To obecneunnaet xopommnil oDOTrpes HH3A NEYH.
Berea 3a TeM raskl [MOCTYNAKOT B HAATONOYHYK) HACTh
MeuH, re NepeMelanTes no ApMoobopoTaM, 0TaaBas
CBOIO TEILUIOTY MACCHBY MNE4H.

Pacxon marepHaon

Kupnuy KepamuMMeckmil, WT. . . + + « o o & o . 250
Kupiy OrHeynopHelil, 7. . . . . . - o e . s 150
[nuna ODLIKHOBCHHAR, M® . o o o « o« » o+ v -« =003
Canga OFHEYNOPHAR € INAMOTOM, KT « « + « « » » 90
BT M7 0 s vh e e R e m T e i e e TS
Tonounas asepka 250 x 205 mm, wr. . . . . . .+« |
MomnysansHas asepka 125 x 135 MM, WT. « . &+ o+ 1
Mpouncrhas asepka 125 x 135 MM, wT, . o « « v 3
Konocuukosas pewerka 220 = 250 mm, wr. . . . . .
Nuimosan 3aasuxka 200 x 140 Mm, WT. .« 0+ . . 2
Mpegronouneiii anct 500 x 700 MM, wr. . . . + < . 1

§ 32. NEYb NTO-3100

KDH{'TP}'HTHIHH'E MAPAMETPLI T 1TENEL TOJNCTOCTEHHANR; YHH-
BepCAibHBI TOMUIMBHHK, KOHBCKTHBHAN cHCTEMA — KOMOHHK-
posannas, ABYXOGOPOTHAR C [BHKCHNEM 1a30B 00 napai-
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AeALHOM CHCTEME, © HI