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YK 621.56/69

Peromerpanze” paccmaTpumapT BoHpOCH IpPOeKTHPOBA~
HYg xNnanoTeXHHYeCKO# YacTE 3AKPHTHX CHOPTHBEHX COOPYy~
HOHEE, MCHOML3YIOIEX HCKyCccTBeHAmSA nen.

B HEx npEBe neHm aHAZTHYECKHE IABHCZMOCTH, BO KOTO-
PBIM MOXXHO J0pe e/IETh 3HAYEHHS IIABHHX HapaMeTpos HC™
EYCCTBHHOIY, Jie ASHOT'O Noad, ofecHeYHBARIEX TeMmepa—
TYPHY®o ©OHOPOAHGCThL DNOBE@PXHOCTH JbAA, TO €CTh ero B~
COXO@ KadYeCTBO.

He ocHoBe oTevecTBenHOrO K 3apyGexHOIO ONLITA, & Tar~
€ HayYHmX HCCIenoBaHEH, BLINOJHeNSHWX B JleHEErpanckoMm
TeXHCJOr'A9eCKOM HECTHTYTE XOJAONKIbHOA HPOMBILLIICHHO =
CTH, £AaRnl Ipe [VIOXKEHHES HO NPOSKTHPOBAHKK XJ4 QOTeXHE-
zecEo# YACTH ¥ NOXasaHa' cTeleHb BAMIHES MHEOIMOYHCJIOH—
HHIX (PAETOPOB Ha X&YeCTBO IbIa.

Bonwuioe aHEMange yneneHO MeTOOHKe TeMIOTEXHAYEC—
XEX pPACYETOB.

“PeroMed gannr” npe nHasHaveHH /IS HHXXEHEPOB, 3aHR~
MAawWEXCE OpPOCKTHPOBAHHEM H JKCHAyaTauHelR HCKycCTBeR-
HMX XKaTEOB. .

"PexoMerpnanui® paspaboTagm COTPYAHHKAMHE HHXKEHep —
sero ormena Jler3HWMOITa ~ mmx. S.A.AcTanoBmm,
A.l\.bexxeprynom, 10.B.KornopanoBaM, H.C.PackmaurnmMm

£ OT. HAy4d.COTPYOHHEOM AJ/MAATHHCKOI'O0 HOMHTeXHKYec—
¥OI'0 RHCTHETYTA KaHpa.TexH.Hayx d.Jl.Jlaxrermrtefnom. [on
o6uged pe makunmed A.Jl.Bexkepryna.

*PexoMeHpanur” paccMoTpesn! B PeKOMEHOBAHHE K OOy=
GnaxoBadH HayYHO-TexXHAdeckuM cobetoM Jlea3HHHIIa.
IMporoxen Nel-a or 7 gumapa 1872r.

Pa6oth cornacobaia ¢ YapaBlieHEeM HHK@HEPHOTO
oBopynopanmg Iocrpaxk mascrpos.



BBE JEHUE

HcxyccTpesHne KaTKR 0O CPABHeHH0 C SCTOCTBOHELIM®
HMelT OHpeAeNeHREne HPeEMYLIeCTBa, KOTODPHE 3aKM0TA0T™
CS B BOAMOKHOCTH NOJIYYeHHS J/iLJA BLICOKOr'D KaZeCTMa K
3anasRCA TeMOepaTyphl, B NJHTENBHOI'O €rc NdAnepxaryg
HeB3aBHCHMO OT YCAOBHE BHewHef#f cpenrl. dTC NO3BONgeT
ECHO/ML30BATE HX KPYIVIOro OHYHEOD.

HckyccTsenHne KaTKR B Hamell crpade HAY8/H CTPONTY:
8 B0-x ropax, 4 x HacTodmieMy BPOMEHE SKCANYATRAPYSTCE
yKe CBhIUEe NITENECATH AOBOPHOB CHOPT& C HCKYCCTBEHHDI™
ME e JaNBIME HONSMX; H MOXHO C YBEPeHEOCTLIO CKA3ATb,
9TO CTPOHTEJ/ILCTBO KATKOB B GEroBHX A0pPOXKeK C RCXycCT=
BeHHHIM NbAOM 6yOeT Apo O0/MKAaThCE X Bupe okb.

HecMmoTps Ha IIBPOKOS CTPORTENLCTBO HCKYCCTEEHHEX
KaTxXoB, HPOCKTHPOBAHRE HX HPOE3BO AHTCE, I'IARHEM OCpa-
&OM, Ha OCHOBe NOBTODEHHES ONLITA CTPOETENLCTBA H 3K~
cunyaTanMr OeACTBYIOIUEX KaTKOB, & TaKXe HCIONb30BAHHK
AMEeLl UXGCHd HEeMHOIOYHC/ASHHMX JIRTEepaTypH OaHBEnXx. B
TO € BpeMd OTHelbHhEe DeXOMeEJAangH, vl Eecd s
crengajbRoft NETEpPATYDPE; IPOTHBOPEYHBH, OpPe AJAralT pe-
IUeHES OTAeJbHHX Y3J/I0B H PaCYeTHHX BeJHYHE Ge3 Ex
B3AEMOCBE3H, He COZEp>XAaT XDHTOPEEB ONEHER KOHCTDyK=—
ngf xarxop, a caMoe IJlapHOe ~3TH DeKOMeEJAURR He HOoJ-
YRHeHL pelleEHj0 OCHOBHOR 3anadE-06eCHedeHHK BLICOXOrC
KayecTsa HOBEDPXHOCTH Ibna.

Mex oy TeM, BCKYCCTBeHHLI®E KATKH — [IOPOTHE COOpYy—
2KeHHSl, Aa7d CTPOHTEeJbCTBA KOTOPLIX PACXOOywoTCs B Sonp-
UIEX KOJHYIECTBAX MNeQHOIHTHHE TPYGH H XOJO OHILHO® 060—
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pynoBaHme, a 3KCHNyaTanHd HX CONPOBOX JaeTCH 3HAYR —
TeNbHLIMM SHEpreTHYeCKEME saTpaTaMH. [loaromy yae -
LIeBJ/IeHHe CTPOHTE/LCTBA HCKYCCTBEHHBIX KATKOB E YMOHb-
UIeHHe pacxooB Ha HX 3KCIJlyaTalHio SB/ASIOTCH BecbMa
akTyanbEpiME. B “PexoMernnanmax” made HauGonee co -
BpeMeHHble B SKOHOMHYHLIE KOHCTPYKNHE HCKYCCTBEHHBIX
7le ngHLIX K&TKOB K METONB HX pacyeroB.



[Tepewenp OCHOBHHX O603Hawenuft:

a, M - paccCTOgHEe MeXAY OCSME
- 2 TpYyO:
a, M /cex = X03¢dHIECHET TeMIepaTyponpo
BO AHOCTH;
C - KOS(EIHEHT AyIeHCHYCKXAHHE;
C, xxaiX/xr rpan ~ yOenbBag TeNOeMKEOCTb;
d, m - papyxHuf aEmamerp TPYO;
E, mum/M2 gac 4 3HeprEg H3NydIeHHEL;
= CTeOeHb YepHOTH Tela;
F, M ~ nnomans, HOBEDPXHOCTH;
- KpRTepEll Pypne;
G, xr/aac - BECOBOE KOHYECTBO;
h, M - BLICOTA, TAyGHHA;
ot ,kxan/M" 4Hac rpapg = K03cdGHIRSHT TEeNNoOoT Ja%K;
X,Y, & — KOODAHHATHI;
S, m - TOMIREHS;
at, - - pasHOCTL TeMMIepaTyp;
t, °c - rTemmneparypa;
T - 273 +t, °K - aBcomoTHag TeMIepaTypa;
~ OTHOCHTE/LEAS TeMIepaTypa;
Y; Kr/” ’ Kr/" ~ ynemeHnff EAE OGBOMHHE BEC;
v, M » MMac ~ ofveM, sacoBolt 061eM;
V-, MO/xr ~ 06BeM ynenLHEui;



t

P, M

N, xpr xan
0,,xx

W, %

A, KEan/M 4ac rpan
T, uac

7,

JIb JHCTOCTh ['PYHTA&;
nerRefignf pasMep;
MOLLIHOCTh;
KONKYSCTRO Tenia;

B/IA)XHOCTh IpYyHTa;
K03QPHAUHERT TENIOEPOBO ARO=
CTH;

ppeMS;

OTHOCKTE/IbHAS BJaKHOCTH
BO3Oyxa



1.06mre monoxxeung

Ll. Hacromusde pekoMeBpaNMH PaCUPOCTPAHAIOTCH Ha OPO~
eKTHpPOBaH¥e XJ/anoTexXHHYecXoff YaCTH KPuITHIX OeMOHCT=
PALEOBHEX H TPOHHPOBOYHHIX KATKOB CO CTANHEOHADHHIMHA
HCKYCCTBEEELIME Jie JGHHIME [OJgMH, B KOTOPHIX OXJax Aa—
OIIEe TpyGHELIe KOHCTPYKUEE 38MOHO/IMYEHLE! B Xeleso =
SeTOHHEY0 MIXTY, 4 ONS OXNax OSHHE ACHO/b3yeTcd mpo-—
MeXYTOYHp# TenIoOHOCHTE/b.
1.2. Pexomespanur MoOryT GHTb HCHONL3OBAHH [Nd:

=~ packeToB C60OpPHO—DPA3GOPHLIX XKaTKOB, IKCHIyaTHPY=
SMBIX B NOMELIeHHH;

- TeNOTeXHATECKAX PACIETOB OCHOB&HEH OTKDBITHIX
ECKXYCCTBEHHBIX Jle AgHBIX MoneH;

~ Buifopa OxJax JAOIIHEX TPYOGHBIX KOHCTPYKNEHE H CE-
CTeM XOJI0 Z0CHAGKEeHES CO6OpPHO—PA3GOPHEIX H OTKPBITHIX
RCXYCCTEBEHHHIX JeASHHX nonef;

= YTOYHeHuS TeHJOBLIX HArpy30K HA CHCTeMpl KOHOH-
NMOHHAPOBAHKH BO3AYXA, NPOEKTAPyeMHe J/d KPBITHIX KaT=
EOB.

2. Paceer oxiax gapouiell NNETH ACKYCCTBOHHOIO
Jie 4900 nond

2.1.3apnavell TennoBoro pacyera NpA NPOEKTHPOBAHHE KaTKa
gBNideTCd pAalHOHANbHBIK BrIGOP Ox/ax mamiieldl KOHCTPYKIHHA
( nmaMmerpa m wara- Tpy6, TOMMIHHB CHOS MaTepHana Han



rl
TPYSAMXE X ero TSIJONPOBOOBOCTHE, Neperana TeMmMiepATYPH
TERACHOCETONS B DOJIe E XOHCTPYKHEHA TPyGHOX cmCcTeMml) ,
ofecnesrBapome! 3a0aHHOe XARGETBOG NOBePXHOCTH JIbAd.
.22 OToT pacy¥eT BLIIONHGETCH CO CieAYOLIEME OONyLie~
HEGMHE?

= OxJ/ax naplu¥e TPYOH paccMAaTpPHBAIOTCH Xax nocra—
TORRO AMEEHNA OEIAEAPHYeCKER HCTOYHHK Teunda, AKaMmeTp
KOTOpPOrQ paseH HApPYyxXBOMY OBEAMETPY TPYOmI;

- OpH NpEMeHEHAE MeTallHYecKHx TpyE npeneGperapT
TePMEYECKHEM CONDOTHBIEHHEM CTEHKH TpPyO:l, B CBS3H C
weM TeMmeparypa HapysHO# MOBepXHOCTH TPYS IpHHEMAaETCH
pasHof TeMmepaType TeMJIOHOCHTES;

~ MAaTepEAaAnl, COCTABAMOIIEE OXJjax ndiluye IJATY, H
Jes = OOHOPOOHH, & HX TeHJOGH3EYECKHE XAapakTepPHCTHKH
H@ @4BHCET OT TeMIepaTypH;

- BRAHYKRA TEOJONPATOKOB K JIeJSHOMY CJOK H KO3pdz~
UEESHT TenXoQTNAaYH XK NOBepXHOCTH Nk-Ia O OWHAXKOBHI BO BCeX
TOYKAX KATKA;

# Qe pEEOe NOJe MOXHO CYHT&Tb GeCKOHeYHHIM, HOCKOJbL™

HA KATKe HMeeTCZ AOCTATOYHO Gojabmoe guciao TpyG.
@.Hc’roqann TeNIONPHTOKOR K fie HgHOMY HOMO MHOI'OYHC—
ASHHB! B He Or'PAHEYHBAIOTCH TOJBKC KOHBEKTHBHEIM TEIJO=
ofMOEOM € OEpY#xAWIIEM BoaayxoM. [loaromy B maabpefi-
WIgX pacyerax HNo/bayoTCs HeKOTOPeM 2¢GQeKTHBHHM KOSdr-
EORSHTOM TemiooTnawm &, , yIATHBAEOWEM H OpyTHE
BELGN depeHOCa Tenja Xo abnoy.

31oT E09GQGEUESET ONpe geaseTCs HO BRIPAKEHKIO:

d;w.“ _2’1"_ ? (1)

roe §,, — YAeTLEAZ MaxCHMAafLEAd BelwyENa ORHOBpe-
M@EHOTO HPHTOKA Tema OT ACTOYHHKCB, PAacHoi0eHHEX
mag 86 nSHOR NOBEDPXEOCTHI, KKald/M<gac.

OCHOBHEBE COCTABIIZION] HE %mr‘ MOI'YT GHITB OHpEZne=
feNM CHeHYIOUEM ofpasoM; '

- 0T OKpYyX&pulero Bo3jyxa XOHpBexunmuelt



Conm,ﬂ Hons. (tl- t»\)’ <2)

KKAA
roe Kyone™ W13 V mluac °C (MoxeT 6uiTh

onpeneneE §o rpagexy mprioxenua 1);

~ OT OKpYXAaKliero BOanyXa OyTeM KOHIeHCALEH Bila—
I'M H 3aMep3aHus €@ Ha NOBEePXHOCTH Abna. JTa COCTABIS-
oW asg ONpenengeTCs B CyMMe C TENJONPHTOKOM OT OKpy=~
XK AaPOUIero BO3OYXA M0 BuPAXCHHAD, aHalorudHomy (2),rne

K yons SGMEHEH BenmYmEHOR K yous ¢+ YIETHIBaBOLIEH
KOH[OEHCANMI0O ¥ SaMepaanue Blary,
!
Qy(:nus+:mu.)d= o““’“‘(t‘ t“)’ (3)
1
rnae K kos= Rons’ B. (4)

. o " .
Dennurra B = ass KL‘_ L) (do- J'\)'L"] {MoxeT 6HThb
t, -t
pmpe neneHa 5O I'paguKy OpHIOKEHHES 2).
NyaucTrit mepenoc Temsa OT OKPYXKAaOIIKX MOBEPXHO-—
ctrelf, rnaBHpM o6pasaoM OT TPHOYH CO 3pATENIME E CTpo-—
HTeNbHBIX KOHCTPYKHu#:

q”wq:' A av (t -tA) 3

T
O‘qu= C- 186P) (NU)’

roe o~ panHanBOMHBIA KO3chGHUHEHT TeMIOo0THadd K

2
MOBEPXHOCTH IbHA, KKAal/M -dac-rpan;
Torp. =~ cpennemspemenHag afcomoTHasg TeMmneparypa
OKPYXKAIOIIAX KATOK mosepxHocTed. C HekoTO-

PHIM IPHOIHIKEHHEM OHa MOXKET NPHHEMATHLCH
paBHO# abcomoTHO# Temuneparype Boaayxa T

C=4,86 - xooddbuureHT AyYeycnyckaHus a6COMOTHO yep-
HOro Tena, kkan/M*yac K



B ycanopmax COOPTHBHLIX 3ai0B CTeleHb YepHOTH Mare~
pHAJOR moBepxEOCTefl, OKPYxawLIHX fegHOe HoJe,6/HE3Ka
x 1 (0,9), a cymmaprag Ex Oiomank SHAIATENLEC GOAblue
IOBEPXHOCTH Nbpa. B oTHX ycaosHsx £, , xosddunkeHt
RaNyYeHES CHCTEeMH "hel = OKpyXaplile IoBepxHoCTE",
BCelesio ompegengeTcd Ko3hQEIESHTOM HINYy4EHHS NOBepX-—
HOCTH /bpas

€,= 4,9A,
rope A = 0,6 - xoagpHUBEHT HOTJIOIIEGHES Clog JbZA.
OxoxgaTemuE0 To Y T\
Vo= 240 () - () (5

( Benmaymna qymm. Moxxer GHTH OIpeeNieEa IO rpacdiKy
apEnoxeREd 3).
Tennono¢rynneExs OT IPRGOPOB OCBEIIEGHESN:

860 Noeo -0
e M ER
A
roe Ny = CyMmMapEag MQUHEOCT: ECTOYHHEKOB OCBeme=

HEg, KBT'
N = aydscrad COCTABASIOLIAS HOJHOTO TeM/OBOIO
HOTOXKa& OT CBeTH/LHEXOB (Taba. l)
K=0,8-0,89 -~ xosddrurerr, yemrupapwkli xommyecTso iIy-
urcTOf SHeprum; nanapuief Hemocpe ACTBeHHO HA Jef.

Ta6ngna 1

Tuan ceeruabEEKa

C3J1-600 ¢ nammo#t 3H-3 0,43
To xe co CTekioM 0,23
To xe c namno#i~ N = 1,0 xBT Gea crexsa 0,52
C3ll orxpuTOro HCHONHEHHME C nammolt

LPN N = 0,46 xar 0,18
I'C = 500 ¢ namno#t 311-8 N = 0,6kBT 0,42
C - 1000 ¢ nammo#t 3H-8 N= 1,0xsr 0,44
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Kpome TOro, mpE NpPOEXTHPOBAHNE CHCTeME XOJ0NOCHAG~
)KeHRAg. HeOoOXO OAMMO fpe AyCMATPHBATH BO3MOXHOCTb EOM™
HeHCANHE XPATXOBPOMEHHLHIX TENJNOUPATOXOB OT OXJAX NeHEY
¥ 3aMopaxHBaEEg BOAbl OpE oGpaborke sie ngHOA HOBEpPXHO-
crr xoMGaliHOM.

2.4, [lng pacwera peanbHOfl KOHCTPYKNEK HCKYCCTBEHHOI'O Kat-
xa (puc.1,2), xoropag B ofuieM Caylae MOKET COCTOHTH

A3 HECEOJIEKAX PaSHOPO OHEIX MATEPHANOB, Y/NOXKEHHHX Me«=
¥k Oy Tpy6aMr (C KoaddHOASHTOM TeN/I0HPOBO SHOCTH 1‘ )
Han TpyGame '( 23-n ), ciog mopa ( A, ) - sa-
MEHFIOT OAHOPO ZHLIM, SKBHBANIEHTHHIM [0 TEPMHUYECKOMY Co~
NPOTABJEHHI0 C/loeM, JpHYEM sa OCHOBY clleayeTr 6parh Ma~
TepEajl, B KOTOPOM YJIOXEeHh TPyOul,

+ZS 7"+8 }‘ (7)

K= han‘.' '% ) (8)

an

25, YpapHeHWe TeMIIepATYPHOIO [0/g HOBEPXHOCTH MhAA& B
cnydae paseHcTBA TeMOepaTypsl BCex TPYS B MoOepedHOM
CedeHHEM MMeeT BEA'

ch ZE (U 22) - cos 2E

8:%:%&1)_; " ch‘a:"s(l:.—cos%--x : (9

¢ = 2{tn[ thiE (ke + d)sthF(er &) *
A
+lnchg (K+“’+d) [nchn(m )fnsh’rd} (10)
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26. Oco6eHHOCTEIO HCKYCCTBEHHBIX KATKOB gB/GeTCH OY9eHb
Manoe zaray6neHue Tpy6 m Gonbluas pasHELA B TeNIONPHE~-
TOKAaxXx K HAM OT BO3AYX& B OT rpyHra. B srEx ycnoBmsx
TOYeYHEl HCTOHHEK, KOTODHM OpPE pacdeTe pachpe LellieHng
TeMIEepATYPr 3aMEHFeTCH pealsbHag TPyGa, He MOXKET OTO-
X OeCTBAATHCH C LeHTpPOM Tpyb6ul. B TazoM ciaysae temMpe
paTypa HOBEPXHOCTH TPYyOhl 6mia 6nl HEeH30TEpPMEYHOM, YTO
OPOTHBOPEYAT peainHoR duamgecxoft xapTEHe. [ToaToMy op~
OMHATA NEeHTPa TAKOro HCTOYHHXA CMell8eTcsg OT neHTpa
TpyGel K MOBEPXHOCTH /bAa B HAXOOHTCH Q. BHIPAXKCHH:

gom md{lofch F(axrd a2 B)

2w Au 2w A. A

+\'sh &G g+ ) sh B (e 2 |-t ch 3}——";

2.7, OToxk meCTBJleHEe NOJOXEeHHd ACTOYHAKA C HEeHTPOM Tpy-
66l OpEBO OHUT IpH BHITHC I HHR TeMaepaTyprsl NOBEDPXHOCTH

nepa x morpeursocT® B 1~2°C. IMosromy ana mpr6mmxenuo-
r'o ompere/ieHES cpenHell Temmeparyps! DOBepPXHOCTH AbZA

MOXKHO BMeCTO ypaBHeHEsa (9) moansoBarbcg Gollee mpocTol
dopMmymott O.E.Bnagopa:

tot oA,
5 PR LY _—
t-t, a- %0’ tn[‘a’ Sh@ h——————“'+ A/°")] ( )

2.8. 3navengs [N PA3NAYHEIX DAPAMETPOB HCKYCCTBEeH=
HLIX KATKOB HO BripaxkeHusm (9,10,11) spwucienst xHa 2BM
¥ nAaKel B IPRICKEHEE 5.

29. Temneparypa nbaa B mo6off TodKe Ioid ONg ciydas

4epe JOBAHHY TeMOeparyp Tpy6 cHpernengeTcd OO ypas-—
HeHUIO!

t, (x,o)gtl—a(tn~ tr) Bz'AtP . (13
3uageHusa 8? npuBe neHu B mpuioxeHEm B,

13



2.10.PaccunTniBaTL Nepejaj TEMIepaTyprl PAccCoOia At,
oxJlaxk napied niuTe KaTrkKa clleayeTr, HCXOAf H3 OOJHOH
BeNM4¥uHbl TEMJIONPUTOKOB KAK CO CTOPORL OKDPYiKaouiero
BO34yXa, TaK M CO CTOPOHBEI I'pyHTa:

z F ° ( )
At C—-——g’——--GF Y C, 14
rae Y - yoeanmmf#t Bec TemsoHOCHTeN:,KI/M ;
Cr = yoenmHas TemnoeMKoCTh TERNOHOCHTES,
kxan/xr °C;
p— KO/IMYECTBO NEPKYJHMPYIOLIErO0 TEMNOBOCHTEg,
M /yac;
- yOennHag MAaKCHEMA/bHAg BeJIEYAHA [OJHOIO
O OHOBpeMeHHOI'0 HPHETOKA Tenfla K oXJax na-
owell nanTe KatKa, KKan/m<gac)
- nnowanb oxjax najpwmell nETE M.

211 3Ha4eHKd TeMMepaTypel OXxIlax nawpiuel cpe an t, mo-
ryr 6BITh HAfifeHH [0 H3BECTHOMY GHAYCHHAK B B 3aBHECR-
MOCTE OT TeMIepaTypsl BO3AYXa HAX KATKOM:

{ t
t t A (x.q)
B (XIS) ('S)

2.12,[1ng M3BeCTHHIX TPYOHBIX KOHCTPYKUHE, 3aMOHOIMYEHHEIX
B GeTOHRYI0 OXIZlaxk NapllYlo OJRTY, aHalM3 nall ClienyoulHe
pesyibTaThl: BIMgHuE OXaMeTpa TPyS Ha KAQ4ecTBO NIbna
Hepenuko. OnHako yBeHYeHHe OEaMerpa QPY OAHOM H TOM
XK€@ pacCTOgHAE Mex Oy TPybaMH yxyauwaer KadecTBO,bAa,
% TeMm Gonbiue, 9eM GONblLUE PA3HOCTBL TeMueparyp At
PasHocTbh TeMmepaTrypul NOBEPXHOCTH JbAa B xapaxrep-
HBIX TOYKAX [OJg MeHbIUEe pAa3HOCTH TeMmepaTypnl paccoia
B Tex xe Tousax. YkasaHHu# 2¢pdexr "rawenrg” npogsiger-
cs B NONEePEeYHOM HAMDPABJIEHMH, €CJM Coce JHHE Tpy6n HEMe-
0T pasHyl TemmepaTrypy. B cxeMmMax C OpaMOTOYEHM OBHXKE-
1eM TennNoHOCHTells HepabBHOMEpPHOCTh TeMIepaTrType BIOMb
épyﬁﬁmx nnerell gpngerca onpe pneamowmel. [laxe npg ME-
HUMANBHOM 3HAYEHHHE at, = 1'C ona Socrapager 0,7 +
0,95°C. Ilosromy auauerne at, = 0,8°C nng sro#t cxemm
g9BJgeTCH NpeeNbHBIM.
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Puc., 3. Pacnpepenehue TemnepaTyp Ha NOBepPXHOCTH Nbaa



B cxemax C OPOTHEBOTOYHEIM MOBHEXEHHEM TeN/IOQHOCHTe~
a8 at, B NPOTHBONOJOXHLIX KOHIAX NO/Z BABOE MeHbLUe
HOAHOT'O Harpesa& ero, H,COOTBETCTBEHHO, MAakKCHMAIbHaH

atn BHoone Tpy6 paBHa BesEWEHe TeMMepaTypHOH He-
pasHOMEpPHOCTH /bNA B NONEPedYHOM HampasiesnE (cM.prc.3a)
auSo Mesbwe ee (cM. pmc. 36).

Han6onee opnHopo gHOe HoNle TeMUSDPATYDPH HOBEPXHOCTH
mpA paer cxema (cM. prEc. 3B), ang EoTOpoB MakKCEMAlk~
Has Pa3HOCTh TEMHOEPATyPH He MpeBnIuaeT 9.5°C paxe
mpa At = 3°C.

3.Pacuer ocHoBaHEE HCKYCCTBEHHOTO
jle JgHOr'0 1o Nd

33/ Oxnax nmapwiag NauTa, EMewiuas OTPHUATENBLHYI0O TeM-—=
JepaTrypy B TeUeHHe BCEro NepHOJa SKcHiyaTandd, pOpME=
pyveT TemmepatypHoe mone ocHoBaHmg. [Ipm aToM, BHavale
E3 OCHOBaHmd OTOGHpaeTcd TeNsio, AKKyMyJHPOBAHHOE I'pPYH-
TOM. 3areM, TeMmeparypa BepxHero cJ/og r'pyHTa CTaHOBHT—
ca pasHoO# Hymo. C TedeHueM BpeMeHH OXJiax OAIOTCH HE-
meNexalpre CNOH, H HyleBag @3oTepMa BCce riaybxe mpoHA—
xaeT B IpyAT. [ipm aroM Bopa, copepxaulagcg B I'PyHTE,
dpeppaniaeTcs B xien,u MeXaHA49ecKEe cpBofcTBa rpyHTAa pes-
K3 BaMeHaTcd. OnHaxo MexaERYeCKEe H TeMoGHIEISCKESR
LPONECCH], EMEWLIAEe MEeCTO npu NPOMEP3AHHE PA3IAYHBIX
IPYHTOB, DPABMHYHELL

B MexonmECHePCHBIX I'pyHTAX -~ IIMHHCTEHIX, OLIJIEBATHIX,
CYrNIEHKaX ® Cymecax = BOMA, 34lO/HMOLIAS MeJKAe HOpHI,
zamMepaaeT, o6paayoTCd XapakTepHuble /g TAKAX IPYHTOB
ue ndHsle JUHSkI. [loc/le gHEe HenpephIBHO PacTyT 3a cueT
no ACAaCkhIBAHAS BIAE H3 HEXeJeIKAIUUX CJ/I0eB 00 KaIHana—
paMm rpyHra. 3aMepaapluAil CPYHT pesKo yBelHduBaeTcd B
ofveMe, paspyllag BhILLEJEXALIAEe CJ/OH. 1aKde DyYIRHEC—
Thle I'PYHTH Hambollee ONACHR! [Jig PacHOVIOXKEeHHS Ha HHEX
OXsidxx napue IAETH KaTKa. KpyoHOcKeneTEHE TPYHTH
(rpasgil, XpyNHOBEPHECTHIA NECOK) naxe NPE BLICOKOR Bhak—
HOCTH 3aMepaaT 6ea yBenudueHug o6vema. KoHOeHCHEHpYwo~
ragcsg HA YACTHHAX CKeJjleTa I'pyHra Bjara Jerko crekaeT
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Mo KpymHEIM IopaM Mexnay HaME. Ecim xe nbnoo6pasoBa=
HEe BCe e HayajloCh, MAIMIIHgY Bjlara OTXHAMAaeTCH U3 30—
Hbl 3aMep3AaHHd paCTYIIMMHE XPHECTAANaME ba.

3.2 [Ipu NpoeKTHpPOBAHHE OCHOBAHHS KATKA Heo6XO[EMbl Lamn-
Hple 06 ypOBHE rpYHTOBBLIX BOA, CHOCOGHOCTHE HX MO QHEMATH"
cg o KamuiiigpaM BBepxX K I'paHdlaM IpYHTa; O Xapakrepe
rpyHTa, ero BOOOCO ZepPXaHWH, CTPYKType (ocofenHHO OpaHO~
pO mHOCTH), MEXaHm4eCKEX (yCanodHOCTb ¥ T.H.) B TEIIO-
(¥ 39eCKRX XapaKTepACTHXKax. Ha OCHOBAHME 9THX OAHHBIX
paCCUHMTHIBAIOT pacipe AelleHEe TeMIepaTypul B OCHOBAHUK
K KOHLY MNepHo/Ja HempepniBHOM 3KCHyaTaugs KatTka, Ipon-
BHXXCHEE IpaHMUB IpOMepaaHEd Briy6b ocHoBauug. Ecmm
©CTeCTBeHHHI! PpPYHT OKaapiBaeTcd HENPHIoJHBIM Alg yCT—
‘poficTBa Ha HeM HCKYCCTBEHHOr'O KATKA, €ro MOJHOCThLIO 3a=
meHgioT. [IpE aTOM TOMUHEHY HCKYCCTBEHHOro HeOyYHHHCTO-
ro OCHOBAHMS DACCHUHTHIBAIOT Tak, 4Tofpl HyleBag H30TepMa
'He KOCHYJaCh €CTeCTBEeHHOrO IpyHTa s3a HepHO IdKCHiyara-—
uUHE KaTka.
33 [lnag Tenno¢gusHIeCKHX pacyeTOB BCe BAPHAHTH yCTpOH-—
CTBA OCHOBAHHH MOXHO HpeCTABHETh B BH[E HECKONBKHX
OCHOBHBEIX CXEM:

- oXxnax pmampulag MIATA pacnoloXXeHa HenoCpe ZCTBEHHO
Ha BNAxHOM TI'pyHTe;

- oxNlax japllias OAETa OTAefleHa OT BJAXKHOIO TIpyHTa
CoeM H30AgUKK;

= OCHOBaAHWE KATKa YyCTPOGHO H3 CYXHEX HENYYHHHCTHIX Ma-
TepHAaJloB, IPH STOM KOHCTPYKLUHMS OCHOBAHHA MOXeT GuITk 04—
HOPO JHOR HJIE COCTOSTH M3 HECKOIbKHX PAa3HODPOAHBIX CJIOEB,
BX/IOYAOLIAX TAaKXKe H M30JgnHio;

~ H30NMpOBAHHAA OXJAx NAollasg OJAMTA [OOAHATa HAL
ypoBHeM zeM/m (OPOCTPAHCTBO Mex Ay MJIATOH H IPyHTOM
MOXKeT IPOBEeTPUBATLCSH €CTECTBEHHERIM HJH HCKYCCTBEHHBIM
croco6om).
34. [Ipy paccMOTpeHuM TeMOepaTyYpHOrO pexxEMa 2THX OC=
HoBaHAR cyuecTpeHHa Temmeparypa t, , HOxmepxEBa~
eMag Ha rpedune "oxJjax paomasg nagra — rpyar’. o nas-
HBIM MOeJIEpOBAHHS NOOOGHLHIX gBfeHEE 2Ta TeMueparypa
MO eT OhTh NpUHATA paBHOk TeMmeparype TenlOHOCHTeNmUp,
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. Boamoxuag pasmmma t,-t, cocrapngeT He Go-
nee 1°C.

B pacwerax t, cneayer mpEEHEMATH XaX CpenHDLD Ter-
mepaTypy TemNOHOCHTEeNH 3a pacCMATpHBaeMHE mepHo Bpe~
MEeHH OT Hadajla SKCHAyaTalHH KaTKd.

PaccMmoTpenre TemmneparypHHX E3MEeHEHHME B OCHOBaHHAX
KaTxa Be[ercd € Ipe ANONOXEeHEEM, YTO TeMmIeparypa H3—
MeHFeTON /ML B OJHOM HaOpaRJeHER Y , T.e. HO ray-
6ure macckBa. Ctporo taxofi xapaxrep EMeT H30TEPMB
NEWbL OpE GeckoHewHO Soablof oxjaxk nawpliel NAHTE HIX
O04 LEeHTPOM COOPYXKEHHS pealbHHIX pPaaMepos.

Or meHTpa KaTka K KpagM TemOoeparypa rpyHTa Ha gap
Hoft rayGHEe pacTeT, c£aoft Mepanoro rpyETa yMeHbINAeTCH,
a OPHETOKH Telja B3 OCHOBAHRA K INIMTe EATKR yBe/NYEBA™
jorca. [Tocko/mKy pacyeTH BenyTcs EHa HamGonee meGaaros
OpEgTHHA H3 BO3MOXEHEIX CAyiaes, TeMIGPATYPEOe HONe O~
pe nengeTCs N0 HeRTPOM COOPYXeHHHS, & B KAaJ0pRYeCKEll
pacyYeT BE/MOYAeTCH CPeANZN N0 AMOIIaAN KaTKA BeJNYEEA
TRHOOONPHTOKCB.

Ona xarxa xpyracf GhopMH Cpenugs BO/NYNHA TENNONDH-
TOKOB K Oxjlax napmell TaETe BAB0e 6OABIIE TENJONPRTO-
£0B x memTpy xarxa [20,31] .

HapmGonee wacto BCcTpesapiiascs GopMa XaTxoB — mps—
MOYT'OJILERE CO cTopoRaMx A u B. KomiwecTeo Tensa,npo~
X0 AMUOro Yepe3 HPEMOYTO/MLHAK CO cTOopoEaMux A x B,or—
HOCHTCH K NOTOKY TeRN4, OpOoXoasmueMy %Yepe3 Xpyr nao —
manpw A x B, Kax NepEMeTp HPEMOYTO/LENKE K NEPHMET-
Py kpyra:

A +1

—--bB .
T%T

Taxge COOTHOUICHHS EMEKOT MECTO B CTalHOHAPHOM HpO~
necce, He CBESAHHOM C 3aMED3AHEGeM BJAATR. C HeXOTODHM
BPRGMEXKeIReM .MOXKHO CYETAThR, ¥TO OHN CHpaBe AJKBH H
nig HeCTANMOHADHOTO DexHMa,H MK HPONECCOR C (HasoBLIM
mepexonoM. Torma cpenumfi ynem-Eumfi HOTOK Tenna x ox-—

(1s)
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nax napomwef naETe B Kax OHA pnagHpIif MOMEHT BpeMeHX
OT HavaNa Hponecca MOXHO HAATH 1O BHIPA K @HH0:

9= 2%' ¥ “A%'?%c , (1?)

rpoe ':L“ - YypensRmf TenioBof morTox B OAHHLA MOMEKT
BpeMeHE K HeHTPY OJETH.

B xanopmuecxmil pacuer kaTka ciaenyeT BEoRaTh OC—
pe nHeHHY HO OAOHIAZH KATKA CpeaNe4acOoBYH BelHYHHY
TEeNJIONPHTOKOB A3 I'DYHTA 34 BpeMs T.' OT MOMEHTAa my-
cXa KaTka [0 HOJyYeRHS Heo6XOMAMOro IavalbHOI0 Cihof
nspae (nepEon BaMOpay HBAHES):

4
Q't ,Am' $'{ PACY. \P A 2.uac . ('5)

roe qyumq - cpenHedacoBag Be/IIYAEA TeNAOHPHTO~
KOB K3 I'PYHTAa K HeHTPY OXiax najpouieh
IIHTH 84 npeMz.t'

_g_w l'lonpaayuenaercn B 9TOM cmae.
49TO I'PYHT OCHOBAENS KDYNHOCEeNeTHHR HemyuuwHHCTHE (ga—
CTO TakKoe OCHOBAHEE CO3[anT ACKyCCTBEHHO),Tax xax ycrpa-
EBATh KATOK Henocpe OCTBeHHO HA TYYHRHACTOM I'DyHTEe BO—
ofmie Henbsx. CourTaeTca TaKxke, Yro TeMEepATYpa I'pyHTa
no Hadana paGoTH XaTka onmmaxosa E pasna t, . [Tocae
BX/MOYEHKS XaTXa B paGoTy HAYMHAGTCSH OXJAAX AeHHNe IDyE~
Ta, a Temmeparypa 't, coxpamsercs MemaMeMHOH JMIIL NA
HeKOTOPoA riy6ane, HA3LIBAeMOA NMoSCOM NOCTOSHHOR TeM=—
nepaTypsl, HEOOKHAKOBOR nAM pa3iIMTHLIX reorpaq:ltecx?
nyEKTOB. ['IYyGHEQ DACHOAOKEHRY NOSCOB B CpPeIHeM HE
npesnimaer 10 m (oM. mcrowaxx [4]), a Temneparypa ers
IpAMEepPHO PABHA CpeHeronoBofl TeMueparype BO3nyxa B
DaHHOR MECTHOCTH.

Onrmaxe TeMmeparypa BCero MACCHBA I'EYHTA MOXeT
6niTh NPDHHSTA TAKOR /ML B DEPHOA Oepen HepRoHASANIL-
HplM OYCKOM Xarxa B SKCImjayaranfpo. Beixzmma es Repex
noCYe AYOIUAME NHXJNAME PaGoThH XaTKa SABNCHAT 0T AGRHO~
THl OTTAHRBAHHME OCHOBAHHS B MepepnIBAX M@X AY 9TEME XuE~
namu. Taxoe nepronEYecKo0e HONHOE OTTANBAHEE OCHOBANES

19



pechbMa BaXKHO, TAK XAaX B OPOTHEBHOM Cliydae Ipomep3amie
ocHoBaHEWg HOCHT nporpeccupywowrf xapakrep.
[ng ynpoiieHAd pacueToB npeHefperaeM HeGONMbLIEM
(1,7 - 2 xxkan/M“yac) moToxXoM Temsa OT MOSCA HOCTOSHHOR
TeMneparypsl K rpanmle NPOMep3aHHd B OOTOXKOM TeN/a,Bhi~
nengolerocs HpE OXxJa)k ASHAX Mepajioro I'pyHT&.
Torpa ray6uay npoMepsaHgg rpyHTa Hoa HOEeHTPOM Kat-—

ka yepes T wacoB mocne Havana paGorel KaTKa HAxXoadr
o gopMmyne:

ho\|Belbobl ¢ (T -v) w0

3neckw
W
= ool { KKaAA g
A=Y, 705 800 =ean/, s
rpe t, - TeMOepaTypa saMepsaHhs T'pyHTa;
Ar, Ay = KOShHIHEHTH TeNNONpOBOJHOCTE COOT—
BeTCTBEHHO TANOT0 ¥ MEpSJOro IPyHTOB,
KKaj/M-gacrpapn;
T - Bpems, npomemuee oT Haiala paboTw
e o™ KaTKa;
o, =~ 06BEMHEIE TENIOEMKOCTH, COOTBETCTBEH—

HO, T&Jioro H Mepajioro  I'pyHTOB,
xxal/M -Tpap;
Q, - remnora samepsanms r‘pyn'ra.xxan/M :
L = pacueTHas IbOECTOCTbL I'pyHra. (cM.
Y Taga. 2);
K —~ o6BpeMHBI BeC ckelletra rpyHTa,xr/M ;
~ BecoBag BJaHOCTb. I'pyHTa, %.

20



Ta6agma 2

Baz rpysra t-:’ C ¢
Kpynrocke neTHutH 0 1,0
rpysaT (mecox m ap.)

CYrigHEKE JNerkme -0,3 0,9

CyrigHEE TmoKelbie,

rIMHBI -0,6*-1,0 u mmxe |0,8-0,7 =
HEX €

Pacnpe penenme Temmeparypnl, mon HeHTPOM KaTka Ha
paccTogHgm Y , COOTBETCTBEHHO, B Mep3JOM H TaJjloM
IPYHTE ONHCHIBAETCH BLIPAK CHHAMH:

tM=tn+%-g; (20)

1 ] -h
t, =ty + (t-t,) of(— .
5 o

dHavyeHEd (BYHKIHH QI‘CF npuse nenn B paore [12].

Y nenbHrle TEMVIONPATOKH K HEHTPY NJATH MOTYT GrITh
Hali neHpr N0 ray6mHe mpoMepsaHud I'PyHTA B Kaxk Ablf Mo-—
MEHT BpeMeHH

O (2

21



Oco6GennocTHE mponecca BHOHH H3 DeayibTATO8 pacieToB
no dopmynam (18-22) m MopenEpoBaHEg ero HA SJIEKTpPO~
MOfe/lt NP Clie AYIWEX YCIOBESX:

Qo = 23560 xxan/m° H

w= 2,8 xxan/m-gac-rpan;
tow - 18°C;

’

to = - @, 6 C

\1= 1,55 kxan/M-uac-rpan;
o= 704 _xxan/m -rpan;
t.~ 8,5°C.

ITpopBmxenre rpapunnl aszoBOrc Hepexoja IpencTas-
neHo Ha puc.46 (gpmeag 1), a TennoBofi moTox E3 rpyHTa
K OeHTpy Karxa Ha puc. 4a (xpupasg B).

Apanuagpys peayabTaTH PaCYeTOB, MOXHO CHelaTh BHI~
BOZ, 4TO /19 OCHOBAHHA H3 KpyNHOCKEJAETHHIX BIAXKHEIX,

HO HeNY4YHHHECTHIX IOpOZA TPH Mecsgla .EeNpepHBROH 2XCIIya~
TanEE SBAMOTCS KPATHYSCKAM CpPOKOM. [lanpHefimag aKCHiIy-
arangg Karka HoTpefyeT AJIATE/ILHOIO BPEeMEHH HA OTTak~
panpe (6onee 60 amelt), wTo HempEeMIeMO IJf TPeHEPO-
BOYHHIX H TeM 00Jee = NeMOHCTPAUHOHHHIX KATKOB.

Cnenyer, TakuM o6pasoM, cpaeliaTh obwidll Brnizoa 06
06M1acTE NpEMEHEHHE HEHB0I/HMPOBAHHEX OCHoBaHE#. OHE mpp~
eMleMH JNHlUbL /g Ce30HHO paGOTAILEX KATKOB, HAIpH—
Mep, OTKDHITbIX, DKCIIIyaTHPYIOILIAXCE B YCHOBHIX MLrkKoR
8HMLI, B HepenBHXHEIX C60pPHO=PA3GODPHLIX.

CpepHsds 1acoBag BeNEYMHA TENJOHDPETOKOB M3 IpPyHTA K
neHTpy oxjax pawiueld magtTm sa BpeMs T, or MoMeHra
nyckKa KaTKa OO HOJYyYeHHH Jie AgHOTO CJlIog COCTABHT:

2 An (t ~ L) [l (23)

C;q.n:u = v—'(r'qf‘ V)

Te. HMaonaung oxnaxcuazomeﬁ RIATHL peaxo same nngeT npo-
NecC NpoMepaaHEsi TPYHTa M CHE)KAET TeNOIpATOKH M3

rpyHTAa.
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B aToMm cnywyae rmy6una nmpomepsammd hus.n’. H Tenio-—
[IPUTOKH Q,q K IJIdTEe ONpe NefdTCd II0 BhIPa>k eHHAM
(24 + 26) (ecaxm npeHe6pedb TEMIOEMKOCTBIO H3OJGUEH):

b= Z+ 5T =5, (24
FAE S = ‘A , 8»«3 .

i

=) o e
AH% )\M

e g T 21 e, 9

rac A—a(t t)(\l Vz“V)

I.LKH&MHKB apoMep3aHgd I'DYHTAa ﬂpﬂ YKa3aHHpIX YCJIOBH™
X 7 ,,.5/6 a3 = 0.3 xxan/M“wacrpan nmpencrasnena

Ha puc. 46 (kpumaa 4).

Kak Bumuo us puc. 46, Takoe oCHOBAHHE, SKCIAyaTHPY—
I0IleecHd HeNpepuLIBHO B TeHYEHHE Tpex MecCsieB, IpoMep3aeT
scero Ha 12 oM, a rpyHT HOQ KATKOM OTTAHBAET [OJHOCTHIO
yepesa 8 ~ 10 muelt mocne BrIK/MOYEHHd XOJO ARALHORK ycra—
HOBKH.

Bce 210 BHONHE yHosleTBOpAeT YC/OBHAM paboTh Le-
MOHCTPAUHOHHEIX HoJe#f, TaX K&K ppeMs HempepniBHOM X
SKCHIyaTaldd MeHblle Tpex MecCgues.

Ling TpeHHPOBOYHBIX KATKOB MOJMTEl/bHLIE IepepriBrl B
pafore HexelaTejlbHbl, HOSTOMY HX He ClleAyeT 2KCIiya-
THPOBATL HeNpeppiBHO Gonlee 3 = 4 MecgneB 6ea3 oTense-
HEY HB0NHPOBAHHOI'O OCHOBAHHS.

24



4 engpsou ODOTCK 43 rpyHra (pac.5) Hepenuk, 5 - 8
KKall/M™qac B He3HAYMTENLHO yMEHbLIIAeTCH BO BpPEMEeRH.
TakeM 06pasoM, HepEOA NyCKa KATEOB C HAOMHMPOBAHHKEIMA
OCHOBSGHHSME He CBS3A4H CO SHAWETE/LHRIMHE TeNJOIPHATOKa~
MHE H3 IpyHTa. JTO CHpape AAHBO OJIg BCE@X H30JEPOBAHHEI
OCHOBABER E MO3TOMY TAKY KOHCTDPYXHHIO OCOGEHHO XOpG—
UIC OPEMEeHITh AJid [OEMOHCTPADHOHHAIX XATKOB C HACTHME
HAMOPaXKABAHASME X OTTAARAHASME JhOA.

Pacnpe npenesnme TemuepaTypel NOO HEETPOM OCHOBAHAS
HEO/NKPCBAHHOIO KaTka Ha BJaXHOM T'pYHTe B CTAanHoOHap™
HOM cocrogHum mo paGore [13] :

tep—Ts . -5_ -55\ (27)
T = oAt
rnoe t(o,u)— TeMliepaTyp4 IpyHTa Ha raybHEe;

ts =~ remmeparypa Boaayxa B 3ale.

J .
h§ =50 prmhi =, amf vomw;

A 78 ° = £\2+ 5 _'Zr- .
9= 0,778 ; A_(V 3,3525 J + 14,7334

\ = Aus,‘u .

b
K!.‘Ar

apech U - moaywmpena xarxa, M.

YpaBHeHnue nerxo pemaercs rpacgadecky mo puc. 6.
PacyeTsl HOKas3nBapT, 4TO HPONECC OPOMEpa3aHHE CTAGmIHe
supyerca mpE N = 5 -~ 7 M, # ora BeJE4YEHA MAaiC 28BF~
crt or pemmuuunt (L & Ue .

TaguMm o6pasom, DpE [OIMTENLHOR pafore kKaTka HIONg~
IES He OpeoTBpaliaeT npomecca NpoMep3aHEg pyHTA.
BMmecTe ¢ TeM. aNg Xarka C NEePHOARIECKHAM XAapaKTepoM
paboTh MOXHO pAaCCYHTATH TAKYl TOMIHHY H3ONSMHH,IDH
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2. 5. Tennopoit 10TOK M3 I'pyHTa K OXNax<nampiuek napte

I - gepesa (0,5 Mec. nocne sauana pa$oThl X000 ARNBROH
YCTAQHOBKH, 2 = 4epes 1 mec; 3 ~ yepea 3 Mmec.; 4 ~
qepeas 0 mec.; & - wepes 8 mec.; 6 - uepea 12 mec.,
7 - yepea 21 mec.; 8 - yepes 28 wmec.
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zorTopolft HyneBas H30TepMa 3a ONpe Ae/IeHHRH IPOMex yTOK
spemeHn ( Jyxp ) He HOKHHeT HE3& CJ/IOS H30JSNEH.

TomuREy HI0NGNHE 0m moxHO HallTH E3 BHIPaKeHAT
(cm. ucroummx (18] ):

* : 3 (28)

roe

£ - raybrEa 1nosca, HOCTOGHHOR TeMOeparypn IpyHTaM,
KickoMylo Be/HYHHY 0wy momydanoT mON60pOM HIKM rpacdurgec=-
KHEM peiues¥eM ypaBHeHEg. OnHAKO HeOGXO0 JEMO YYHTHIBATD,
9T0 OPE O4YSEL NPO NOMKHTeAbHO# paGoTe nepngHOTO HOA
[o0g [pe AoOTEBpPalCHES HDPOMEpPSaHHd I'pyHTa OOA HAM HOTpe~
fyerca mpakTHYeCKH HeBHINOJHEMAZ TOJLIKHA TEeHJIOE30Jg-

LIECHHOTO CJIOH.

3.7 Qxaaxc pajponiag NIKETA HA QCPODBAHEE K3 CYXEX HEOYIH-
YECTEIX _MaTepuanoe (prc.7). Takoe ocHopaHZe waime BCero
coBgaT HCKyCCTBEEHO, B TeX Clydasx, Korpna OpHpPOORbIH
I'PYHT B pafioHe CTPOHMTE/bCTBA HENPHrozeH B KadecTBe oC-
HORAHMA KaTka.

I'ny6asa pacnmoljioskeHEd HyNeBOH H30TepPMbl,IpH NPOYHX
DPEBHHIX YCTOBHEX,B CYXHX IpyHTax Gonswe (pmc.46, xpa-
Buie 2,3), 4eM Bo BhaxHHX (KpaBag 1), m oTragBanwT OHE
6rnicTpee, NOGKONBEY Bl HLE TPYHT, saMepsas, aKKyMyJH=—
pyer 6Goiabwie xonona. [losToMy NpEHUENAAILHO HEBEDPEO
Opd saMeHe OYYMHHCTOrO IpyHTa OpHpPaBHEBATHL TJIYyGEHY Ipo-
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MepaaHus [OCJ/Ie AHero K Heo6xoauMo# To/mIEHe TpaBaiHOH
3achINKE, KaK 3TO peKoMeHayercs (cm.paGory [18] ).

Pacuern nns oxnax neHAd CyXEx OCHOBaHHA clenyer
BECTH MO SAKOHOMEPHOCTEM [l NOJIYOr paHHYEHHOT'O Tena
Lol .

t t-tn __..,1_.._.
8- 2= (o) )

roe t(,©) = TeMIeparypa Ha JmoGoli raybmEe Y non

oxnax papouie naaroir zepes T uacos
Hocne Iycka Karka;

Foy= S_‘_E._ kpatTeput PypLe, pacCUMTAHHLE nna ray-
G6mant Y , M.
Cny6una pacmonoxeHHs Hynesol maorepmm Y(o°c) ompe-
nengeTc x uc. 8). Haxonum °C -
neagerca rpagEieck® (p ) xon B=0 c-t, ,

t. -t
38aTeM COOTBEeTCTBypLUYI €l BeiMiIaHy xpu-repm; Fon . Hc-
KoMag rayQrHa
ol
Ej("'t‘-)_ Fo (50)

Y nenbHile TenJONDUTOKE K HAMTEe B Mo6O# MOMEHT Bpe-—
Menz U  onpepnesimioTCd M3 BLIPAXEHHA:

oo B () (3

a cpenHE#l yacopoi OPHTOK Teljla 3a NepHOd BpeMeHH ‘[f,
VAC-¥ ! \
q"-‘-JMu.‘ %’ﬁ— .(tr'"t.) KKAR fudiiac (5?

Buipaxxenwe ( 32 ) cnpaBennaBo, €CJ/R HOSC IIOCTOLHHOR
TeMIepaTypu rpyHT& pacmojaraercd Ha GeCKOHeYHOM ynalne-
HEH OT moBepxHocTH ocHoBanig ( €:90)., Ho mockoibky pe-
ammo § - xomewmas menmumma, To BMecTo dopMyn (29 u
32) cnenyer mcmo/mbaoBaTh ypaBHEHES:
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f CIET,

8- _______JL) (33)

%“(ar)
~XTV (t-t,) : (54)

i T Yﬁ”’f(}q—;—‘:)

K .TaxoMy pelueHgEp HHCrza BuHEYXK O&I0T B 9KOHOMHYECEES
coofpaykeHns, HampeMep. BHICOKAd CTOAMOCTEh I'DABHL B He~
KoTOpHX pefoHax.

OnHAKO STHME BEIPRXKOHESMH Clie yeT HNOIb30BATHECK
AEUIB IPHE OYeHb GO/LIIAX SHAYCHHEX U .

Ecng OoCHoBaHWe BHIOAHESTCH MHOTOCHORHLIM (B TOM W=
clle B CO CiloeM H3C/SNEE), TO B KQYeCTBe TEeliodH3kITec—
KAX XapakTepHCTHK MaTepHralna OCHOBAHHL clienyetT BBOOETL
CpeHSB3BeIICHEREe BEJEIHHLI

_8,*‘8;4'...*8? za FTab .y S48
)\m .f:{-’t.....ﬁﬁ ZT& ’ C ZG Y ~§L

rOe Ay, Ay - Any CavtoCny ¥ave Yo ~_TeniogrHanTecKEe
XapaxTepBCTHEE OT A€ /IbHLIX MAaTepHANOB,
COCTABASNIIEX MHOIOCIOHHO® OCHOBAHHE)

L3
- TOMIKEA CN0S Kaxoore Marepzana, M.

Ecme mCnoin3oB&aHEe rpaBHs HeleneCoo6pasHo, a OCHO-
BaHEe K3 MeCKa B MAHNLX KOHKDETHLIX YC/OBHAX gB/SeTCS
Hé HAZeXHbM, TO NPOCKTHPYIOT OCHOBAHHE CMELIAHHOTO TZ=
na. B oroM caywae ma meGonbiuolt cnoft mecka (60 - 80 cuc)
yxnannBaioT cnofi Gerosa romumHoi 100 — 150 MM c pac~
NOJOKEREHEIMHE B TOJIIE ero SNeKTPOHArDEBATe/ISMHE, & Ha
Hero ~ Clofi HoO/SNEKE E OXI&X NaouIyo MJEATY Xarka.

3.8, Oxaax gapiyag ESONEDOBAHEAS [UIMTA, NOHATAS Maj
ypopgeM semjE (puc.8). PaccMoTpenHme Brille KOHCTDYK=
HEE EOJHOCThi0 HE NpeoxpaHmoT OCHOBAHHE KaTxa OT ApGe:
Mep3aHAd HPH ONTHMAJLHBHIX TOMUKHAX CJ/0EB HBONSNHEK B
HeNYyYHHECTHIX MATepHanoB. TONLKO HMEKAHYHOCTE PAGOTH Cirs
OpYeHEH, BXaodapluas HepHoasl OTTAMBAHHE rpPyHTa, MO~
JKeT OpeZOTBPATHTH NpPOrpecCrpyoilee NpoMepsasge.



Oneako OMETelbHLIe OepepmBhl B pafore KaTkoB, OcOGer-
HO TPEHHPOBOYHMX B BAKPBITHIX COOPYXKEHHZX HEBO3MOMKHH.

FMeercs, XxpoMe TOro, TeHIGHUHES pAcCOONAraT: HOA fe=~
OSHLIM NO7IeM YHEBepCaibHhX COOPTHBHEIX 34J0B CKIAICKEE
noMel e h .

Tornpa mPoOeXTHPYIOT KORCTPYKUH0 OCHOBaHHES, OTOpPBaN=
Hylo OT 3eMiE. B aTom cJydae HOJIHOCThLIO HCKMNOYaeTCH
IpoMep3aHEe I'PYHTa H EMeeTCH BOSMOXKHOCTb HONe3HO EC—
NoNbL30BATh NJOLI&nb HOJ KATKOM.

XapakTep USMeHeHHS OTHOCHTEeNBLHO! TemmepaTypsl
8 - wo~ La (puc.10) taxoe, urTo Ha moGoM paccTo-

SHEE OT 1é)'xnax‘i;:?:xa)zome:@i gneter (T.e. DpE moGom 1= % )
TemMIepaTypa HpakKTHYSCKH CTabHIA3UPYETCH NPH SHAYEHHEX

Fo = 0,2 + 0,3. OnrressHOCTL HECTANHOHADHOI'O pexEMA
B Taxo# KOHCTPYKNHE TOI'O XK€ Omopanka, 4TO B LOIATL b=
HOCTBL HAMODAXKHBAHHL NbOa.

[TosTOMy OCHOBHHIM [ig TAKOR KOHCTDYKOHH SBJISECTCH
CTanlHOHAPHEIA DeXKEM.

Heo6xooumag TOMuHHA H30NANKE OIpe AeNSeTCd HpPE yo—
JIOBHHE, 9TO TENJOBO# MOTOK K OXJa) Aapouiel auTe He OO
xeH mpeBpwark 7 = 10 xxan/M24ac, OO0 BHIPAX eHED:

XS Res | [NV

rae Ag= 5= TKARLg \ roaa~ KOSQDHIHEHT TeIIOOT AAYE
OT BO3OYX2 X HHxHe# po~
BEDXHOCTH MEPeXDHTHES, BEECY"

Wero OXIax Aaluyn OAATY;
6"3 —-TOMIIEEA ClIOEB MATEDHANOR

EOHCTPYKUHE OT OXZIAXK LHan~
mwe# naETH 400 HuxHe#d go-—~
BEpXHOCTH HepeXprnTHE (Xpo-
Me CACH HICJKUEE), M.
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Monyyensag TaxEM oGpasoM TOMIIHHA H30NGNEH MOXeET
ObITL NnpoBepeHa OO BLIMAEHHK BJACH HA BFHEXXHeHd mosepx—
HOCTH NepexpHITHS, HECYIero OXJax AapilYo OAATY.

Y penpHu# IOTOK Temnia K OXJax fapiueld niaETe © cra=—
UHOHADHOM pEeXEMe:

Gu=

{|—tn
= (9

6, 6; \ M
Tt N,

4 KOHCTPYKTHBEEI® DPelIeHES HCKYCCTBEHHBIX
KaTKoB

OcHoBanme nepguoro moaa (pmc. 11,12)

4.1, OcHopaHue i€ AgHOI'O HOOJIE HCKYCCTBEHHOI'O KaTKa
O0MKHO OHTh OPOYHHIM = OHO [O/DKHO HECTH, KpoMe Beca
KOHCTPYKUKM KAaTKa, MOOHOJHETENLHYI0 HArpyaky (oT monel
B TpaHcmopra) no 2,2 kKr/cM®.

4.2, Ilpr npoekTEpcBaHHH OCHOBAHHY i@ [ISHOT'O HO/d H3
KPYNHOCKeNeTHHX nopon (kKpymHOsepHHCTHIE cyxol mecox,
mebeHb HiE CpaBEi) HeO6XOOHMO MIpe AYyCMOTpPeTh YKHAOH
anomand Io4 KaTKoOM BOOJb AJHEHHOZ cTopoEm moag 0,2%
(12 cMm Ha 60 M) ® BLIDONHETBL BOKPYr KaTKa HaOexHYO
OpeHaxHyio CHCTeMy.

4.3, B cnayyae B0o3MOXXHOCTH HPOHHKHOBEHHH B OCHOBAHHE
aTMOCQepHLHX OCAAKOB MM BIArd H3 OKPY’KAOLIHX KATCK
30H, HY>XHO OGeCHnewuTb [AONOJHATEJbHY) FHJ/POHIO/GHHI MO
BCEMY OEPHMETDPY OCHOBAHHA.

4.4, HMa xpynHOCKeNeTHuX HOPOA AJid OCHOBaHWA curenayer
CYHTATb HauboJiee [pe ANOYTHTENbLHLIM rpaBEl HIOTHOCThIO
1600 - 1800 KP/MS, C BeCcoBnM copepxkanmeM soan 1,8 ~
3% , TensompoBoHOoCThk B cioe 0,3 - 0,6 kkan/M-9ac-rpan.
4.5, ITepen yknapko#f B ocHoBaHHe, rpaBHE pexoMeHOyeT-
cd DNpOMHIBATHL nOJ8 yOaleHHdS TI'pa8H # CIEHACTHIX Hac-
THELO; SaChIIKY NPOH3RO OMTH HOCHOHHO C HOpPOKATKOR Kax HOro
cnos OO0 NpeKpalueHHsd ycankKH.
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4.6, TTpr nmpoexTEpoBaHNM OCHOBAHEY H3 KPYHHOCKeJeTHHIX
Hopo A HOoGXOMMMO HpenyCMATpPHEBaTh Clie AYLIUYIO e3epen—
HCCTh YKAALER CloeB: Ha GHILTPe YKARAHBASTCK CABA TOM
munok’'7 = 16 e X3 rpasEg ¢ pasmepoM kycxos 6 < 12 cw,
zaTeM ' OCHOBHo# pacdeTRHA cliof E3 rpaBRY € XYCKAME

3 - 8 cM; moBepx rpaBER YCTPAKB&ETCH BhipaBHEBAKIIAS
neMeHTHAd CTsOxKa TomupHo# 5 ~ 10 oM.

4.7 [ng Tennow3onsmEE OXiaxnaowed IAATH ClenyeT
OpEMeHaTh #¢GdeXTHRHENE H30JGNHOEELE MAaTePRAaJL: HeHO-
[OJIECTHPO, HOAYXKOCTKMe MHHEpANOBATHBIE NJHTH, NJINTH
3 MEHepa/lbLHOR RpoGKM; MHGO MaTepHann cpenHell 9gdex—~
TEBHOCTE: GETyMODepiHT, GHTyMOBepMEXYIHT (E3roras/mBa~
eMb® HA MeCTe YKJAanxK), HeHOGeTOH, KepaM3HTOGeTOR X Ap.
4.8 EclE R30NgUEOHHELH C/AOR ynoxeH Ha OCHOBAHHE K3
ERNYYEHHACTHIX MAaTepHANoB, Ba)XHO o6eCHevYATh COYeTaAHHEe
HESXOTO XOS(pPHNIHEHTa TeNJoHpPOBOAHOCTH HIOJNSUHE C BO3-
MOHO CGonbiuet ee Trennopok wrepnmefl.

49. Ecas TennorsonsnROBHuA clofl pacHONOXeH B KOHCT-
PYKIHE, OTOpBaHHOR OT r'pyHTa, TO ONACHOCTh HIPOMEp3aHES
¥ paspyuIeHAd OTCYTCTBYeT, NOSTOMY HA NepeBunlf mnam B
STOM CAyd9ae BHCTYNAeT IPOOOJKATEeNLHOCTR HaMOpaxaBa~
HEg b4, B TepMBEYeCKOe CONPOTHBJEHHE CJHOSH, OO KOTOpPO~
MY clieayeT OOpeeidgTh TOMUIIMHEY H30JSNHEH.

4.0, Tlomxonm X BHOODPY TOMLIREK TENNOHIONMUEE OeMOH—
CTPalnOHHOIO H TPEHHPOBOYHOro moje#l OO/keH GuTh paa—
/myHBIM. [Ipr ODpoeXTHpOBaHEE AEMOHCTDPANHOEHOI'O HONS He—
08x0OAMOQ YYBETHIBATHL,B NepByw odepenb,Tpe6GoBange GriCT*
pe#t TpaHCOpPMAaNKH, B pelIAIMEM (aKTOPOM CleayeT CHE-—
Tarbh Malyxw HHepHHOHHOCThL H3OJASLEK, & /X TPEHEPOBOYHO~
I'® XaTka, 2EKCHAyaTHpyeMoro §es NepepuiBOB OMETe AbHOe
BpeMs, = yMeHBbIIGERe OOTEeph X0JOna.

#1,  T1pono/DkATeNLHOCTh HAMODA&XKMBAHER JbOA HMeeT
2RaYeHge UL FPH OPOeKTHPOBAHEE NEeMOHCTPANHOHHOTO
KaTRa; [ANng TPeHEPOBOYHOr0 OHA HeCymeCTBeHEA,

a2, [lpr omacHOCTHE yCanx: TGINORAONASMEN 1O I Harpya-
KO BhiIenexKauigx CJ/Ioes, HeCyluyYwo HIATY HeOO6X0aEMO yK-
napHBATH HA ONOPH B3 XepaM3HETOSeTOHA, & H3ONINER B
2TOM Clydae pacmojlaraeTrcg Mejk [y OfOpaMf C TaXEM pac—
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4oTOM, uTO6H Gmna nosaymuas npociokra ao 50 mm, xo-—
TOPAS CJHAYXPT NOCHONHATEILHEIM TOPMETYSCKEM CONpPOTHBIE—
uxeMm {pac. 138).

Oxnax paomag nazTa

413 Oxnax papwag OAuTa B Niake HOJDKHA BLICTYRaTh
ca 60pT, orpaxnawpiuk#t xokxefiHywo miowanaky, Ea 300 -
500 MM (pmc. 14).

414, PekxoMmernnyemag Tomumea caca Gerosa Hap rpyéa-
ME B Oxnax napwel nmure - 30 mMM.

4.15. Crol GeToma naz Tpy6amMu apMEpyeTcs Kpyrioi
craibio nEamerpoM 6 + 8 Mm c guefiko#t 150 x 150; HeoG~
%0 MUMOCTL apMEpopanug GeToHa Hond TpyfamE ofpe nsigeT
CH paclueToOM.

418, Beronrpopanne oxnax nawpiuelt ONETH CleayeT Be-—
CTH HENpEepHIBHO, xeJarellbHo [pH TeMIeparype OKpy:xajpo=
vie#t cpenm +10°C; vomuueEa oxjax mapliefl NIHTH onpe ne—
ngeTCH KOHCTPYKTHBHO M HO/KEa 6nTh He Gollee 140Mm.
417, ITpr GeroEWpoBaHEE OXJa)kawiuelt NAATH Cheayer
oficcieduTs XOpoliiee 3aNnolHeEHe MeXTPYOHOro HpoCTpaH—
cTaa GoTOHOM.

4.18, [opepxuocTs oxnax mapmiell WIHTH OOMKHA 6uTh
CBeTJIOrO TOHA; PASROCTL OTMETOK BepXa HOJ¥TH He NOJDK=
HA NpeBhIAaTE 3 MM.

419.. . Oxnax napuiyio OAETY He cnenye'r NOKPHIBATE LEKO~
PATHBHEIMH CIIOGMHE, YBEAMYEBAKILIEME TEpPMHIECKOE COIpo~
THB/IeHYe NJUTLI B LeJoM.

4.204 Deros nng GeTOHEPOBAHEG OX/Nax fapoiief MIHTH
[OMkeH GeITh MOPOIOCTOAKAM B 'O Ipeneny APOYHOCTH HA
cxarge EMeTb Mapxy M =150 + M-200; paamepsl 3eper aa-
nonuerTeng He Goiee 12 - 15 mm.

4.21, , llpE mpoekTEPOBAHAE OXJaX mAwliel ONETH HeoGxo—
OAMO YYHTLIBATEB, 4TO OHA B NepPEOX 3KCIJIyaTaudd HaxomET—
cg mopn poapelicTeEeM NepeMeHHBX TeMuepaiyp ot + 40°C
(B0 BpeMg OTTagBAHEE AbaA) OO - 20°C (» pexume ne-
MOHECTpanuK), B CBHSH C 4YeM BO3HAKAIOT TeMIepPATYDHbIe
negopmanur, cocrasnmouiue 0,008 + 0,00956 mM/M-rpan.
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4.22. [nga o6neryeHrs mepeMelUEHER oxjaxk Oawpliel nng-—
TBl OTHOCHTEJIbHO HHXKeJ/leXKAalllKX Clloep Heo6xO0AEMO Openy~
CMOTpeTh CNO# CKOJILXKESHESH, KOTOPHH COCTOHT M3 3AlETHEIX
orpax AeHEl H NOMeleHHOI'0 MeX Ay HEUMHE CJI0g MaTtepgaila,
o6napapiuero ManasiM Ko3dGhHAIAEHTOM TpeHHS.

423. B kavecTBe 3aulMTHHIX OT'pa>k neHEM C/OE CKOMbXKe—
HHES [peamodTHTEe/ILbHO NPEMEHATh pyGepomp, AaMOMHHHEEBYIO
dobry, JHCTHI NOJMBHHHIXJIODHAA.

424, Mex ny orpax neHAsME Clle JyeT NpOKJAOLBATL TOH=
gult cino# (oxono 5 mMM) nopourkooGpasHoro rpacguTa, Talb—
K& HIM TrpacguTHO-MAC/gHOH 3MYAbLCHH, KOTOPA® HPHIOTABJHE-
BaeTcd Ha Maclax, 3arycTeB&KINHX HOpH TeMOeparypax HExe
- 25°C; nns sToik meJiE MOTYT GLITh HCOONL3OBAHEI TaKxe
rpaguTieie cmaskg YCCA (I'OCT 3333-55) = I'BM-1-1
(T"OCT 5656-60).

4.25, [lng xoMneHcaundup HSMEHEHHHA ImHeKHLIX pasMepes
oxnaxk napuied nAMTH OO BAXGHAEM TeMOepaTypH HeoGxo-
OEMO fIpe AYCMOTpeTh IO HepEMeTpy NAHTH TeMOepaTypHuft
woB wEprHO# 50 MM, ormengioLIEA OJATY OT OCHOBHEIX KOH-
CTpyKuu#; TeMmepaTypHmIl IIOB 3aNONHgeTCH YIPYrEM Mare~
prajioM, HampuMep, THOKojoBo# Macrturoli AM~-0,5 mim
CM~=0,5, uaroropnenHot mo BTY-38-3~3, ng6o macTmxoi
AM =2, marorosnenno#t no TY 38-3I,

Tpy6Hble KOHCTPYKIHE HCKYCCTBEHHOTO Jie AgHOIO
nons

4.26, [ng marorosieHKs TPYGHHIX KOHCTPYKUHHE Heo6xo nHMO,
KaK OpaBmio, NpAMeHaTh Tpy6s no NOCTY 8732-70, mubo
8734-7Q; pomyckaercs Takxe npuMeHenwe Tpy6 mo I'OCTy
10704-63, ecim OHE 1IOOBEepPrHYTH COEeNHANbLHHIM 3aBO ACKEM
HCOBITaHAAM (9TO MOATBepX HAeTCH CepTHGEKATOM).

427. Tpy6Hyio KOHCTpPYKIHI0 ClleJyeT K3roTaBIHBATH Hpe-
HEMYIIECTBeHHO K3 TPY6 HapyxHHM nuamMerpoM or 28 mo

38 MMm.

4.28, Lar rpy6 npmEEAMAaTL cooTsercTBeHHO ¢ 4.27 or

80 mo 110 mM.
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429. Oxanax napourae TPyGw peKOMeEAyeTCS YKIa[uiBaTh
H8 OHOpHl M3 Yr/ioBo#d cranm C poBHOE HOJAXKOH HAN HOJKOA
c Buipe3kaM# Hoa TPYGe (KOLOYETODP:); KpennAcHEE TpPyS
X omopaM IPOM3BOOHTCH XOMYTAME H3 Kpyrio# cramg OE-—
amerpom 6 ~ 8 MM Cc moMouibo cpapxr (puc.15).
4.30. Tpy6Eylo KOHCTDYKHHIO 7€ ZgHOIC HOJIE HCLRYCCTBER~
HOr0 KaTKa CJ/le iyeT OPOeKTHPORAThL C TAKHM DACYETOM,
"grobw npr al, , paBEom 2 = 2,5°C, pasmocTh TeMIepa-
Typ AbOA B PABHHX TOYKax #HoAx He npemniwana 8,5 C.
4.31 B xadecTBe pacueTHnX NPHHEMEIOTCS TEeMIepaTypa
NOBEPXHOCTE /bpa — 3 C H romumEpa caos mbaa 30 Mu.
4.32, OnruManbHEIME TeMIeparypaMz Clieayer c'm'ra'rob
ang durypsoro karamug — 1,5 C, a gona xoxkeg ~&+-6 C.
433 CEKOpOCTE: ABHXXEHHS TEMNOHOCHTE/d B OXJaM NaKn~
- IWEX Tpy6ax pexoMeHayerca Bmbuparb 0,4 — 1 M/cex. B
3aBHCHMOCTH OT CXeMH TpPyO0HOZ KOHCTDYKUHM.
434, B kawecTee TennoHocETeNg EH& HCKYCCTBEHHRIX XaT—
Kax, KaK HpaBHNO, HCIONB3YeTCd BOAHbIE pacTBOp XNOpPHC=
TOrO Kallbligg C TeMOepaTypod 3aMepaaHEg He Bmilie - 26°C.
4.35, Ana same nneHAs Koppo3uE Tpy6 (HoAamepxkaBEs
KOHNEHTpaudd BomOopoaHex moHop pH = 8,6 + 10) B pacr-
BOp X7IOPWCTOI'O XajbIHg cleayeT poGaepnark GMxpoMar Ha—
Tpug B kohamdecrBe 1.6 kxr ma 1 M pacTeRopa H, AOMNOJHE-
rensro , 0,43 Kr/n° pacrsopa epnxoro marpua (mpu pH=7),

OrTagpanre Nbaa AOMMKHO OPOREBOOETHCH C MOMOLIDI
URPKYAEPYOLIETO Yepes3 TPYGHYI0 CRCTEMY PAaccofia, BAarpeTo—
ro mo 80 - 36°C.
436 Ycnoeuam 4. 30 orpewapT cheaOyoUiEe TPYyOHHE XOE—
CTpYyKIHHE;

a) ameeBmxoBag (pmc. 18);

6) c mpoMexyrouHEM KojsexTopoM (pEc. 17);

B) € yABOSHHHM YECHOM KOJAeKTOpoR (pmc. 18);

I') C HAKJOHHEIM paclofoxeHEeM OXAaXx AALIEX TpY6
( puc. 18).
4 37, Ona sakpuITeIX CTANHOBAPHEIX HECKYCCTBEHEHX EKATEKOB
00 YyCHOBEEM TEXHOJOI'HYHOCTH RITOTOBJICHHEA ClleJyeT MApHE=
HEMATh CXeMbl 3MEEBHKOBEHIC B C OPOMENYTGIHHIM KOJIIeKTO~
POM, @& CxXxeMhl C HAKJIOHHLEIM pPAacHo/ioXXeEHeM TpySé MOryT

42



eF

-

Y.

L2

»

/ >0 An
’ LX)
7 .

e
G T g

o
ASBN (/240 o /2%

a AN hod

i > réd
a [>]
YOO

Poccos

Bbinyck Loabyxq

.AM

[ " ——

5

S

Puc. 16. 3meeBuKoBag cxeMa yKAaaku Tpye

AR

e b

J_l

Puc, 17, Cxema yknanxz Tpy6
KOJ1Ne KTOPOM

a)
<

APOME K YTCHHRIM



vy

— Qocagic ooy s
Stvayck Soadyxe xfrxuﬁ& “

Prc. 18, Cxema ykA&ank TPYE C YOABOSHHEIM YHACIIOM

KCNeKTOpOB

rb‘lT

Oz A0 OOy T } Bb&nyck 5&5@@5‘&

TAGTTT

7—\

p‘.‘? CY4LE/ . | R N
n X
'/116 - v (3 K
Y ar) = "7 S Y ‘ﬁ./

/1 L- 5 /y

D ammassne sl }

i 1

——A
Porccosd |

ﬂ}.ﬂ
g.

I N L___/-—-Lq

Fuc. 18. CxeMa vEnaprg Tpyd © HAKAOHMHLIM

HX pacromnoxeEreM



pafiTe mpEMelleRie g OepeNBHXKHLIX COOpPHO "pasfopnulx
MCKYCCTBEHHBIX KATKOB.

4.38. [lng aMeeBUKOBLIX KOHCTDYXAHA X4paKTEpPHB! CRABIE~
T€/bHO GOABLILIRe CXOPOCTH OBHXXEBAS TCHIOHCCHTEIS E.&ie
YIoBaTellbHD, yBe/HYeNRe I'HIODPaBIIYeCKOI'C CONPOTHEIGHHES
Tpy6xo#t crcTeMil, JTO TpefyeT rc CpPpaRHeHMIO C KOJISRTOD~
HpIME KOHCTDYRIHGMHE TONC/UIAYEbHLIN SHRPI'eTHYeCKExX &4~
TpaT NpHE SKCIUIyaTanEHd; BMecTe C TeM, 3MEeeBHKOBRE ECI~
CTPYKNEE THODPABNEYECKA §0/ee yCTOAUHR:, MeHee MeTal-
JoeMXa H3~38 OTCYTCTBHS KONLEXTODOB. 1&EEN 0O6pasoM,
IEpE Enifope THEA TpyGHOE XOHCTPYKNHE B3 e pPeGECICHHRL
B 4.36° He0OX0 AUMO NPOHSBLCTE TEXHO—SXOHOMHYSCKIE CpaB-
HATEbHALIE PECYeTH .

439, Oxnax pnawiuge TPpy6Gn Ha ASMONCTPAKKOHHOL! KATRG
LenecoodpasHo yRJ2uphaik BZACHL KOPOTEOE, & ga TpeHm-
POBOYHACM = BA0JML LUEHHOA CTOpPOHH JIe AAHOTO MONS.

440. CxeMu YKIapxe 3pyG CAeOYyeT HPOSKTHPOBATEL C Ta&~
KMM pacHeToM, 9Tefnl ofecmeumBaloCh PaBHOMEpHOE paCHPE™
pelleHEEe TEeRJIOROCHTENd N0 OXJSX /IAIoLTHEM TpySHaM, meste-
MYy CEOpaBlIMH4ECECE COXPOTHBNCHEE B XONIEKTOPAX HOCIDKHO
6BITI SHAYETENHHO MEHBIUE, IeM B OXAax TaILHx TPYGax.
4.41, Oxnax naowrge TpySel OOM¥HB YKAAOMBATECY CTPO~
"0 IOPESOHTAILHO (OTKNIOHEHHS He HCNYCKAITCH).

442, Tlepen GeTosBEpoBaHHeM OXAaxk mawbnied DAATH Beol:-
ACOAMO EPOHABECTE TEOPAB/EYECEge NCOMTAHAS Tpy6HO#
KOHCTPYKNEE paeneHgeMm 9 arc/cm”.

443. B moGo# pr6parHofi TPySHCE KOHCTDPYKIEE HeoGxonmE-~
MO OpenyCMOTpeTh yCcTPoECTBO ONa BhIMyCKa Boanyxa npa
3a007HeHAK CHCTEME! TEeNJOHOCHTGJeM ¥ BC BpeMg SKCHIy~
aTauyy; FazexHufi BRIMYCK Bo3apvxa ( adg KONAEKTOPHEIX
CXeM)MOXKeT OCYLISCTBJIATLCS H3 BepXHell Q0HH KOAJICKTO~
pUB, NJd 3MEEeBAKOBBIX = H3 MAUACTpaibEmX TPYy6GOXpOBC HOL,
X XOTODHM IS JIKMcYaTCHd 3MESBHEH.

444, B rpy6eclt koHCTPyKNEE HamGodee I10OB€DEHRBIME
KOPpPO3HH SBISIOTCH HAPYXKHBIE YY&CTEKH ITpy6.- Ha BmX0Oe HS
OXJlaxKk napluel ONATH, B CBE3M C Y@M OHA MOJ/LKEH OHITh
THIATEJNLHO 06paGoTaHnl I'EAPOHSONGUEOHHELIM MAaTepPRA/CM.
KaopaMep Bonakof puacmepcEe? rmEokona T-BQ mo 1Y
38/30318-T70.
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4.45, Ha 4. 44 cne nyer, %10 Tpy6Has KOBCTPYKUES M0/~
48 HMeTh BO3MOXKEO MeNblIe BLITyCKOB 43 OXJax AaouieR
EIATHI; STOMY YCZHOBHK B Golbiuefl Meépe OTBeHal T KOHCT=
OYXEHE, I'Ae TpyGHme unerTH of6reanHaoTCd B CEKIHK C mO-
MO b0 KOJMIEKTOPOR, 3aMOHOJNAYeHIHHX B GeTOH OXJax Aaw~
el namTH.

lna aMeeBEKOBLIX TPYGHHIX KOHCTPYKRRHA mesecoofpasHo
pa’Melnarh H 8aMOHOJMYEBATH B OXJA2X NAIIYD IAHTY Ma-
I'ECTpanNLHple TPYGOKPOBO AL, KOTOPHE B 3TOM Clywae Ha
y4acTke oxnax papuiefl NMETH BHOOANGIOT (QYHKIHE hacupe-
LDeNATeNLAOrO B COOpDHOr'0 XOJJIeKTOPOB.

CHcTeMHul x070 ZOCHa6xeHHg

4.48, ng oxna:x AeHEd HPOMEIKYTOYHOI'O TEeNJIOHOCHTENd

% CHCTEeMAax XO0I0JoCHabxeHKg HCKYCCTBEHHHX KATKOBR pe-
EOMEHIyeTCa IpEMeHaflb XOJIO AR/ILHELIE MAUIYER, paboTamn—
iHe Ha aMMEAaEe, ¢ppecEe — 12 w/m c¢peone - 22.

447. Ecnm xonopgunnHAg CTAHOEY pa3MeleBa B OJOHOM
308HHE C apeHOH#i, cnelyeT MCHOALIOBATEL (HPEeOHOBHE XOUO~
LANBHEI® MALUKHL, IPeEMYLLECTBeHHO, Ha& ¢peocHe —22; B
OTOeMLHC CTegiue# XoJlo ARMBLHOR CTAHRHAE OPHE OTCYTCTBHE
IpOTHEBONOK&BAHER MOryT GHTE YCTAHOBAGHH AMMEAYEHE XC=
710 ORJAbEBIE MALIEHBL.

448, B crcremax X010 OCHa6XeHHS HECKYCCTBeHHHX Kar—
KOB TIaBHHIM 0GpasoM ClAenyeT APEMEHATEL HOpIIHeBHE
KOM IPeCCOPHI; EC 10 I-30BAHHe BEATOBLIX K TYpPGOKOMIpPeCCOpoB,
H4eCMOTpPS HEa DPeEMYL2CTBa, B HacTrodiiee BpeMsa orpaHgge~
HO R3—3& OTCYTCTBER KOMIPECCOPOB COOTBETCTByomie# Molu=
HOCTH.

4.49, Ecag xoMmmpeccoprn e EMeOT yCTpoficTBA LOJ/lg perys
QEPOBAKESR XO0JIO OOHPOR3BO ABRTEALEOCTE, TO BX XOARYECTBO
DOIKHO NOAGHPATHECH C y4eTOM BO3MOHOCTH CTYOENTATOrO
peryinEpoBaHEg B 34aBRCAMOCTH OT TeN/IOBHIX HArpy3ok.

4.50, X010 NONPOR3BO ARTE MBHOCTL XOJI0 ORAELHOA yCTaHOB-
EM [ON8 OeMOHCTPAXKMOHHWX EAQTKOB, €CJ/M HOeT yKaaaHE# o6
OrpaHHdeEMdA CpoOKa HAMOPAa)XKHBARAS NbA8, NOABEpaeTcs

O Harpysaxkam NeMOHCTpPaNROHHOI'O peXXuMma,
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4.51, Ana yEnsepcaNbHHX 3&70B, ¥MEUIAX NONg HCKyC—
CTBEHHOINO JbJa ® YCTAROBKH KOHNENHORHPOBOHEA BO3OyKé&
CHCTeMa X070 A0Cha6XK eHES MOXET UPOeKTEPOoBaThCg C an
TONOMHBIME XOMNO QUNBELIME MAIIERAME O O0CHAYKEBAHES
. KAy nero 3 aTEX porpebfmrenel xcnopmae, mam ¢ obwel xo-
N0 AAMLEOR MawEHOA (npE sroM Che KyeT OCYyLecTBISThH
DPEEGHE aXKEYMYJUHEPOBAHMS) .
4.52, B cocraBe mpoerTHpyeMol xonc ouNnLEOH cTaHNER Ee-
O0X0 AEMO FpeAYCMOTPRTE BCHOMOrareibioe OSOPY NOBRANZS:
cHenEafbHuifl GaxX A8 CAEBA TONJIOHOCHTENR K3 OXJAX Aa~
wulax Tpy6 noag na ciayzall peMONTS M /i@ XPAEeRHd 24 -
naca, cgopoctime Gofizjepm anm Harpeba TeRJAOHOCHTEN 7O
30 - 40 C BO BpeMs OTTAEBAHEY JbLA&, YCTPOHCTBO nuA
PacTBOpPEHAZ XJICPHCTOIrO K8/IbHHG.
4.53, B cEcreMax X010 HOCHASKEHHK MOIyT OnThk OCYLIesT—
BJGHR! ClieOyioliEe CXeMhl BEMoYenHd arperaros:
a) 6ea aERKyMynaTopa xonona, C OOHAM HOTpeOUTenes
(prc. 20);
6) ¢ axKyMyngTOpPOM XOJNOLR, ¢ OXHHM HOOTpeBGETeleM
(puc. 21);
B) C axXyMyZHTOPOM XOJIO 5A, ZBYyMS TOANOHOCHTONAMA,
napainefiLbHO Lo OKMOISHHHME HorTpebaTeasMi (puc. 22};
I') ¢ aKKyMyJISTOPOM XO0JO1Aa, ONOHEM TENJIOHOCHTENSM,
C napaanelLEO OO0 OEKMoYeHHRMHE NlotTpebpreiaMi (puc. 23);
A) € aKKyMyHngTOpOM X0JIONa, OLHEM TeNJOHOCETE e,
C mocnie AOBATEJILHO NO AKMOYEeHHRIME HNoTpeGrTensME (pre.S4},
454. B cHcremax x020n0ocHaleHEE HCKYCCTBEHHRIX LaT—
EOB C OAHMM NOTpPeGHTeNeM XOJNona HalEdHe AKKYMYAgTSpa
xonona NO3BOJGET pPEeaNE30BaTh H3NHMIUKH MOILBOCTHE XGIC™
OEasHo# MalEHB, o0paaywoliEecg B HepacieTEHeE PeXFMu
(rampamep, HewHOR), B HCHONL3OBATEL KX BO BPeMd BOBHE~
Kapolluiux "HDEKCBHX® HArpy3ok (HanpeMep, HaMOpPaKHBARFE
b4 B KOPOTKHEH NepEO A, HAX 06paboTka NMOBEpXEOCTH ML L&
ropsde#l Bonoli BO BpeMs HepepLIBOB UIpH B XOKKeft}; ta-
Kag CECTeMa NO3BOJISeT C YBEPeEHOCThI NHOAGHPATH X0J0=
OHNbHYI0 MALUHHY IO NEeMOHCTPaUHOHHOMY PpexHMY H obac-
NeYyuBaTb AOCTATOYHO I'EGKOE perynupoBaHge, B CBH3E -
UeM ee cnenyeT NPEMEHATh /8 AEMOHCTPAUROHHBIX KaTtrLOR
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CTAHJADPTHBEIX paaMepoB, & CHCTeMa Ge3 akKyMyJIdTops Mo=
’eT IPEAMEeHSTBCHE Nig KaTEOB MalnLiX pasMepoB H clopun—
pas36opHLIX Ilepe ABHXKHLIX XATKOB.

4.55. Ecnd cacTeMa Xxo40 O0CEad:xeHdd HCXYCCTBeHHOTO
KaTga AOMxEAa ofecHedmBaTh ABA WAH TRE pasHoreMhepa~
TYPHHIX HoTpeGuTess xojoaa, (JlengAme MOJd TPOHEPOSOHO~
I'o ¥ OeMOHCTpPANROHHOTO EaTKOR, YCTAHOBKH KOHIENHUHEPG=
BaBHg BOBJYyXay, TO HYXKHO ACHOMLACBATh €LIe OZHH IpOMe=—
XYTOUHEI TemloHocHTe/Mb (EOAy) ® BRMOUATE FOTpeSHTeNH
XoNo a4, HaOpEMep, TG CXeMe PHC. 22, ©he Boo: sBAfeTCH
rennogocureneM ycrapoexy KB. Taxoft cmoco6 sKimoueHHd,
orHAaKO, Tpe6yeT DPEMEHEHNS NONONHATEeNbHLIX TelNoOGMeE=
HEKOB, HAcOCOB, YTO SKOHOMHYACKE He sdeXTHBHC, & pea=
NE3anEE BTOPOrO Hepemaza TemiaepaTyp B TeldlooGMeHHEKe
pacco-Bora neléeT ero X 3HepPreTEYeCXH HerGBepLICHHBIM.

4.56, Cpo6onuniM OT He QOCTATKOB, H3NOXKeHHmX B 4.55,
ABJIZeTCH CHCTeMA& XOJ0 JOCHAG KeRHS HCKYCCTBEHFLIX KaTEKOB
C pasHOTEeMOepPATYpDHHIMH HOTPeOGHTGISIME, HCIONLI3YoUlad
OHH TeN/OHOCHTE/Nb, BKMo4YeHEe norpeburenell mpz »ToM
Mok eT GuTh napajiiedbHOe RAR Acche noBareanHoe. O6a
cnocoba BEMOYCHHS DPEeXKOMEHAYITCE A8 XO0/0noCHabKeHHus
ECKYCCTBEHHBX KATXOB, OCHALICHHHX TAKXKE YCTAHOBKAMH
KOH JAXHOYZPOBAHES BO3AYyXAa.

[MTpemmymiecTBa mocae noBaTeLHOr0 cnocofa BKMOYSHES
norpebrTenedl xonona o6ycAOB/IeHH YMEeHbUUCHHEM NHPKYAS
HHH TEeNJOHOCHTEe/Nd, & OPH 3HAYHTe/bHOM YZAA/eHEH XOJ0=
OANBHOR CTAEOHA OT CHODPTHBHOR &peHM CYLIECTBEHHO yMeHb~
maeTcg Taxxke OJHHA TPYGONPOBOAOB H ©MKOCTh CHCTEMLI
10 TeIOHOCHTEeNOo.

BeHTHAGUHES, KOHOHUHOHHPOBAHEEe BO3OYX&
Jle nanag OOBEepPXHOCTE KAaTKa BIKSET HA MEBEDOKIAMAT

B 3aje, a OH, B CBOO O4Yepelb, — HA KavYeCTBO [MOBepPXHO™
CTH NMbJa& H pacxond xo0A0J4a HA erg noanep>xaHge.
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4 57. OnruMajibHEIe DapaMeTps BHYTPeHHero Bo3ayxa.

CucreMa EGHTRJSIHA:
BHEMHEER perxHM:
1 = 18°C nng zana ¢ meMOHCTpDANHOEHEIM [OZeM;
1 = 14°C npng 3ana ¢ TPeHEPOBOYERIM HOJIEM;
NeTHRH pexuM:
TeMleparypa He Qojlee 4eM Ha 3 C Bmiue pacueTHof mo
napametTpam A%,
CrcrTeMa KOHAMNHMOHKPOBAHHS BO3AOyXa:
3EMHAR perkuM:
= 18°C png sana ¢ peMOHCTPaNHOHHLIM IHOJeM;
NeTHRE peyKHM:
L= 204 26°C [O3g 3ana ¢ ONeMOHCTPaANEOHHLIM MOJEeM.

458, OTHOCHTeNBHY®H B/AXHOCTbL BO3AYyXa ClienyeT HNpHHE-
marb He Gonee 50% , npm aTOM HazO HEMETh B BEAY, 9TO
aamenerne ¥ or 80% mo 70% (mpr te = + 23°C) yBe—
JEYEBAET DACXOX XONoAa Ha 22% a noBLILI€EHEe TeMiepa-
Typet Ha 1 C (¢ 23 po 24 °C = Y = 50% ) ysemwumBaer
pacxon xonmopza Ha 8 + 7% . Kpome Toro, yBenmgyensme or-
HOCHTeNLHOR BaKHOCTH BO3AYX& MOXKET CTaTh HPHYHHOM
o6pasoBaHEg CNOg BOOM HA NOBEPXHOCTH NbAa, TyMaHa Han
HEM, BHIOafleHEs KOHOeHcaTa Ha KOHCTPYKHNHSX H o6opyno—
BAHAE 3ania, 9TO HEIOMYCTHMO.

459, B cHCTeMax BeHTHNGUAE H/IM KOHIIMHAOHEDPOBAHHY
BO3/yxa OPE HANKYME B IIOMEIUeHHSX HCKYCCTRCHHOI'O /bza
He cllenyer NpenyCMAaTpEBATh yBJAa)kKHEHHe BO3nOyxa.'

4.60. Cxopoc'n OBUXXEHAd BO3ayXa Yy HOBEpPXHOCTH JbAa
He poiksa mpespiizath 0,2 M/cex.
4.61, Bosnnyxoo6MeR B lieMOHCTDALHOHHOM a3alie clie AyeT

OCyLIeCTBAETh MPEeAMYIIECTBEHHO 10 CXeMe “cCBepxy =— BHE3"
EnE "cBepxy - BHES — BBepx”.

469 HacTp BHITSKHHIX OTBepCTHHA CllegyeTr pachnoJjararb

B HH>kHell 30He BO3MOXKHO 6iHMke K I'pDaHAOAM Jie IGHOIO
noJg.

463, [lng yHWBepcallbHHIX CHOPTHBHEIX 3&J0B ( ABOPUOB
CHOpTAa) OpPH HCHOJL3OBAHHE HX TAXKXe [Jjig COODTHBHHIX H
Spe/MIIHEIX Meponpearui 6ea nbpaas Heob6xoaEMO Ipe mycMar—
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pUBATEL ONTHMANLHEIE DapaMeTpsl BHyTpeHHero Boazyxa Mo
CHagull I1-I".7-62. Ta6a.l.
464. Tlpa ycrpo#icTBe KOHAHUHOHZPOBAHHE BOIOYyXa DKo~
MEHAYIOTCS OAHOKAHANLHBIE CHCTEeMb HE3KOrO NAaBJeHHS
6ea penHpKyNsuHEE C OOopadZelt HAPYKHOIO BO3ayxa B oGne—
Me cangrapHoli HopMu. I[lpm 3ToM caepyert .ipenycMmarpm -
BaTb BO3BMOXHOCTBL fporpesa (oxja)k AeHHS) HOMELICHES
oo Heo6xogauMo#t TeMHepaTypml Depen SalOlIHEHHEM ero
BPATENAMH.
4.65, Bosnyxoo6MeH B [HeMOHCTDPANEOHHOM 3alle Clieayer
OpOEKTHEPOBATL C YYETOM NpPEBLIIUICHAZ KOJHYSCTBA HOPHTO%:
HOI'O BOBAYXA HaA BHTSxHuM Ha 0,4 - 0,8kpar/gac B sa-
BHCHAMOCTH OT KONCTDYKIEH # o6bheMa HOMEIleHHd.
4.66. [Tpr npoekKTHPOBAHHE CECTEM BEHTHIGNUHE HIE KOH—
OENEOHMPOBAHES BO3AyXa He06X0OaMO IpeycMaTpHBaTh
cCoHNe3allETHHE ycTpoicTBa.
467, ﬂgxcypﬂoe OTONJIeHAEe CllenyeT PacCYETHBATH Ha

1 = 16 C nna meMoHCTpangoHEOro sanla @ L = 10°C
ang TpPeHHEPOBOTHOIO.

ABTOoMaTE3AUEL

4.68. I'lpy DpOEKTHpPOBAHAH ABTOMATHYECKOHN 3aliMTH, KOHT-
poNng ® perynspoBaHEs CHCTeM XOJIONOCHaGKEeHHg HCKYyCCT™
BEeHHBLIX NeASHLIX HoNeff B yCTAHOBOK KOHOHOHOHHDPOBAHHS
BO3ayXa clleayeT npeayCMA&TPEBATH BOBMOXHOCTBL peryim-
poBaHAg TeMIepaTyps TeNJIOHOCHTe/d Ha BXOOAX B TPyGHme
KOHCTPYKNHHE Jle ngHOr'0 NOJiS K BOSAYXOOXJAOHTENH HyTeM
cMmewensg "npsmoro” ® "ofparHoro” TemJOHOCHTeNs.

469 Heo6xoamMo npepycMmaTpEBaThL TaKxke BO3MOXKHOUTH
OHCTABNAOHEOIO KOHTPONS TeMIepaTyphl: TeNJoHOCHTed

Ha BXoge B HCIADATE/M ® BLIXOOEe H3 HHX, Boan(upaMoff m
o6parHo#t) Ha KOHJeHCATOpe, JORE PXHOCTH 0XJAx Aaniel mmTst
He rpasune GeToH~jie] B HECKOJbXHAX TOIXax HOJd, FPYHTa
non oxnax napweld nnaTok B HEeCKO/ILKHX TOYUK4X B ropa—
30HTANLHOK ® BepTHEANBLHON ONOCKOCTSX AJE ONpe AeleHES
NOJIOXKEHHS HYJeBo# H30TepMHl, TEIJIOHOCATesN] B OTCexax

]



AKKYyMy/IgTOpa X0JI0 14, €C/E HCOOoIb3yeTCcd CXeMma ¢ aKKyry-
JEDOBaZHEM, BO3NYX& B 347le H BLITSNCHOM BO3OyXoBoOe, a
KpOMe TOIQ, OACTAHUNDHECTD KOHTPONS OTHOCHTENLHOK Bligyc
HOCTH BO3Oyxa B a3ane.

4.70, Ulerst ¢ npp6opaME &BTOMATHIAUKK B YCTPOHCTBAME
O OUCTABNYOHHOIC Nycka ofopynopanHHg HeoOGX0oQUMO pas-
MeiyaTh B 0T He/IbHOM JOMEenieHMH, coe AHHEeHHOM BXOOOM C
MAIEHALIM OTeNIeHHMeM XOJIO AN/LHOR CTARNME; ZPHGOPHEIE
uIETel, BOCTaBAgeMple KOMANEKTHO C XONO AHALHBIM 06O0pYymo—
BaBMeM cllepnyer yCTAHABJAMBATBL B H2NOCpe LCTBeHHo# 6/mao-
CTE OT KOMUJfeccopoB.

5.]lpumep TennorexHAIECKOro
pacgeTa HCKYCCTBEHHOIO Kartka
(ana r.Tanaaza)

Ucxoaurie pnapnpe. Haospawenme m pasmepn xarka = hde—
MoReTpangonnwil, 81 x 30 M ( Ana TemnoTexHEYeCKEX pacue-
roB B2#31 M). BpeMa HenpepnBHOK SKCHAyaTaOHH KATKa ~
3 Mecgna. 3an OeMCHCTPANHOHEHOI'O KaTka osop}()uoaax CH ~
cTeMo#t KOHNEIHOHApPOBaHEg poonayxa L = 23°C, ‘? = 50%
MouiHoCcTs CCEeTHTENLHRIX NPEEOPOBR (cseTn/mHEEKE tuma I'C
¢ nmamnamME 3H-8) - 465 xBT. I'pyET B pafioRe CTpOHTEMLCT—
Ba KaTKa =~ CYIUHPKE €CTeCTBEHHLE Taxelne.

CppaaMaemple pasunpe. CyniecTByomu#t rpystT sa raybe
ny %m,a = 0,8 M 2aMeNgeTCH KDYNHOCKEJeTHBIM, fcx =
1800 kr/M, VW o= 20%, L = 0,8, Aw= 2,5 xgan/msac-rpan,

v = 1,85 xnan/muac-rpapn, cpepnHeronoeas TeMpmeparypa
rpyaTa t, = +5C, remumeparypa 3aMepaaHEg IpyHTa

to = = 1°C, remmoemkocTe tpyrta C, = 704xnan/ma-rpam
Tomumaa oxnax newomel GeToHHOS MaiTm 130 MM, A5 =
1,3 zxan/m-gac-rpan, KS = 2200 Krfua, TOMUHEHA cilog Ge=—
ToHa wan TpySGamm 30 mm. Temnmeparypa npsa Getornof mm~
o L, ® = 13°C. Hapyxum#i nmamerp tpy6 B Tpy6HCH KoH-
cTpyxnge 32 MM, PACCTOGHEE MEX/AY OCHAMH OXM&3 LAIOLIAX
Tpy6 100 mMm. O6weM oxnax nawuix Tpyé s 6eroHroR nnate
22 MS, ReC MeTaijla B oxaax nawoiuel mmre 30 xr/Mm°.
TpySHas XOHCTPYKUHS C HPOMEXKYTOYHEIM KONIeKTOpOM. M a

6¢



Teprayl Ojld TenNIou30Nsink oxJfax nawluel MauTe = GuTyMo~
nepnur, a3 = 350 xr/m°, D ny, = 300 MM, Havanpnag
remmeparypa Bonst oig aammexm mong + 18 C. Temnonocu=-
TeJib = PACTAOP XJIOPUCTOTO KalbUHgd X = 1,230 xr/n,

c = 0,878 kxan/krrpan, 1w = - 26°C, slp= 2,5°C.
Pacuerrag tomumHa cnog abpna -~ 30 MM, Temuepatypa mc-—
pepxHCCTH ibpa - 4 C.

PacdeT oCHoBaghg nepgHoro nong, [lonoskedue umynemoi
H30TEPMbl, DO KOTOPOH [poBepgeTcCs IPaBHABHOCTL BHIGpAH-

HO#l TOMUKMHBI HAONANME Hax0OuTCH Mo qopMyne (24):

has.n.-__' “’:. +S* - S.

3uavenua (5 U, hws S O pe MeAsIOTCH COOTBEet=
cTrenHo mo ypaemenmaMm (19) m (24):

_ W . 20 R e KKaa /
Q= X, 757 80 i = 1800 755 8008 = 23000 < /3,

{ ottt X7 el 5+

V= =2 |fAr Lo R B MY
Var VE—t, (A, 8@ Ve2e Y-i+ig
X\_f_,_S_S_ A 0,0865;

2,5 23000

oo

- [EECa s (f=ommet -aons)=0s BT

1 _sz..gc.—tn)-r VT —y) =

S= x“%i= 2,5 2% = (po .

ITocne TpexMmecaunok menmpepriBHOK 3KCHIyaTalW® XaTKa Npy
Bay= 300 MM rayGuna caneranug Hylepofl U30TEePMEl

hm,,,,éVHf,- S* -3 -Vﬂ,ﬂ 53;,’3:3 +1072 =107 = 200pmm,
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T.e. Hyllesaq H30TepMa ‘HAXOOKTCE B TOMUE H3O0NINKOHHOR
EOHCTDYKNHH, SHAYHT NPHEHATAL IIPEe NBAPHATE/LHO TOJUIAHa

K30NGUME fABNFETCH 3aBhLIlLIeHHOH.
[lps ymeHplueHEEM TOMUHHH H30AsuEE a0 200 MM ray6u-

Ea 3aReraBEsd HyneBo#l m30TEpPMbI

V  50-720- Y
h“,_rpv= D, &4 ““5_-3—053‘— +?,laz —?45 =350 MM,

r‘neS =26x 02 = 7,15 M.
0,07
TaxgMm o6pasoM, HIpH TOMUEHe TenlOEZVamiumE 200MM Hy=

nepag HaoTepMa GyLeT HAXOAATBLCE B TOMuEe KPYyOHOCKENeT—
HOr'o cios Ha paccrogumm 160 MM oT Bepxref oTMeTEKE ec~
TeCTBEHHOr'0 IDPYHTa, 4TO MOJALEOCThH® YCTPAHET ONACHOCTb

ero BCUYYEBAHHS B TeYEHHEe TPEX MeCsleB HelpeprBHOR SxC—

JyaTraiugy® Jie Jg4EO0I'0 NOJig.

Pacyer yHeNpHLX TeNNONDETOEOB K e NSHOMY HOMQ:
E “1 = %n.““ q". Y

rae q,n - TeNNONpHTOK H3 I'pyHTAa;
u,m.- TeNnyiCOPETOKA OT HCTOYHHKOB Han Jie ngHo® mo-

BePXHOCTBIO -
CornacHo ¢gopMmyne (25), TennompETOK H3 rpysTa cocra-

BHT:

1

l .
Yo = aﬁ(tomtn) §n_3+|'m o-Bus =24 (’1*‘5)X
A“} XN
X 021 =99 ‘&AA/tq
RLYN ! M:-Yac,
u,07“'%';|§“ ©

TennonpuToXE OT HCTOYHHKOB Haz /e JgHOR NOBEepxHO —

CThio:

q,m“":" c‘,(““_ﬂmu) + '}o\vq. + q’ul.



TennompyTOKE OF BO3AYXA KG Mhay C yISTOM KOHIOHca.
UEE ¥ 3aMep3aHHd BJATH COCTBETCTBEHHO dopMyie (3):

Q(luml “xous) &LM% (ta"ta)i

'

X ypus, = Prons. Bi

x 2 :

kows. = 2,67 kkarw/M 1ac-rpan/(cm. npunoxenua 1,2);
B=138 .

Hious =2,57 x 1,8 = 4,62 xxaﬁ/m“-qac-rpan; 2

Drons +vong = 4,62 (23+4) = 125 xxan/Mm -aac.
Tenno, BHocHMOE Jay4YucTOL sHeprreif,

%Avu."_' “ayu.(tl_ tA)= 55;2 Kum/mzmnc (em. npA-=

noxkeunze 3).
TennomocTyn/leEEs OT HPEOOPOB OCBELIeHHSK OO dopMyie

(8):
" A- 860- Nocn.' n
?,un. - —_—FT———_ =
= 0,6 860 x 0,42 x 465 x0,8 = 39,3 xxaa/uz.qa_c.
1922

rae h = 0,42 (cM.rabn. 3),

Grom 63,2 + 126 + 39,3 = 227,5 xxan/muac.
AdpexruBEnlt XoSdpENIRERT TENOOTNATH COrIAcHO dop~
myne (1):

X, 00, = Y ma - 221,85 - 8,35 xxan/ng-'ld@r‘pan.
PPt 2344
BenuumHa ypenbHHX TEeNRONPHTOXOB K Jie HEHOMY [OMG:

Z.q, =2276 +9,9= 237,4 xxan/u2-qac.

Otk pacxon xontra COCTABHT:
Q. Fﬂng ~237,4x62x 31 x 1,1 =

= 500000 xxan/kac,



roe § = 1,1 - xoadpruKEHT, YYHTHIBAOIAR NOTEPH IPH
TPaHCIOPTEPOBKE XOJIO [1a.

Temmeparypy TeN/OHOCHTE/S MOXHO OIpe Ae/HTh MO
rpacduxy NpHIIOXkEHES 4 MM 0O opMmyne:

t,—t a_ 23 + 4 o
t=t"‘ 3 A= 23-—X_=14°C,
P b 0,728
roe 8 = 0,728 {cMm.npuioxenune 5).

pr_HaMopakupaHuy Je AgLOTQ HONg X0JI0 acxo oy-
ercyg:

— Ha oxzax nexue 6eToNHOr'0 MaccuBa mong or + 18 no
- 14°C:

(1822-22) x 0,13x2200x0,2 x (15+14) =3 160 000kka;

- Ha oxnaxk AeHHe MeTanna Tpy6 m omop or + 15 po
- 14°C:

1822 x 30 x0,115 x (15+14) = 192000 xkaum;

=~ Ha OXJak NeHKe TEeN/IOHOCHTE/d B TPY6GhbX KOHCTPYK-—
UH¢X /1€ OSHOTO MOJg, MArucCTpPalkHBIX gpyﬁoupoaonax B
anmapatrax OpH eMKOCTH CHCTeMh 25 M or + 16 go - 14°C:

25x1230x0,68 x (15+14) = 610000 kxan;

~ Ha oXlaxx JeHHe BOpArl, o6pasoBaHHe H NEpPEOXJAxK Je—

Hue nbpaa:
1830x0,03x  [(18+80) x 1000 +900x0,5x4 | =
5450000 xxaum; o

- Ha oxJNar: neHme EsonsumH ot +15 pmo -5°C:

360x0,2x62x31x (15+8) = 2700000 xxai.

Ipur YAeJhJoM ycpeAHeHHOM NDHTOKE Tella H3 BO3ay=
xa 30 kkan/M“mac m BpeMeHH HamMopa><HBaHHE 24 1ac.
CyMMapHEI# pacxopn XoJ/0pa COCTAaBHT: )
{30x1922x24) + 3160000 + 192000 + 610000 + 5450000 +

+ 2700000 = 13492000 xxau.

lpr OTTAMBAHMEA NepngHOro MNOJg TeMJo Dacxonvercd: o
-~ Ha HarpeB OeTOHHOI'0O OCHOBaHA® moig oT = 14 mo+15 C:
(1922-22)x0,13 x 2200 x 0,2 x (15 + 14) =3 160 00Ckxaum;

60



-~ Ha noporpes Merahna Tpy6 ® omop or - 14 mo
+15°C:
1922x30x0,115x( 15+14) = 192000 KKam;
- Ha nogorpes paccona or - 14 po +15°C:
25x0,68x1230x(14+15). = 605000 xkam;
- Ha MNNaB/leHHe JbAA OpH ero TomupHe 50 MMm:
18 30x0,05x800x80 = 6550000 kxam;
- Ha moporpeB maonanuE or — & po + 10°C:
350x0,2x62x31x(10+5) = 2020000 xxax.
O6wEit pacxon Temna COCTABHT:
3.160000 +192 000 + 605000+6550000 + 2020000 =
= 12527 000kkan.
Tpr nponomxHETelbHOCTE OoTTamBanma lOzac.pacxon
TenJjia Ha 00ZAOrpeB Paccoilda B TemNooGMeHHHEKAxX COCTaBHT:

12527000 . 1252 700 xxan/uac.
10

KonagecTBO NEpKYyNEpYOLIEre TENNOHOCHTENS:

G~ —3 500000 = 238 M°/uec.
CY-ats 2,5x0,678x1,280

KomuecTBo Tpy6 B Oxiaxk napouiell nnarte:
582000 _ 620 mwr.

100
O6was nmEna Tpy6 P 32x2,5 :

620x31 = 189200 m.M.
KonuwecTBo TENIOHOCHTENd, OPOXOOMLero mo Kaxaoh

Tpy6Ge:
238000 _ 767 n/uac.

310

[Mpr pacxope TennoHocurena 167 n/9ac. cxopocTe OBH—
>KeHH§/ TeNJOHOCHTeNg B Tpy6ex mona 0,4 m/cex.

B pesynbTare TennorexHuYeCKHX pacYeTOB HOJy4eHH
HCXOIHbI® OAHHBIE [l pas3paboTKH CTPOUTE/bHOH KOHCTpPyR-
UKH 7e OSHOrO HNONS H IPOEeKTHPOBERME XOJIO ARILHOA CTaH-
UMM, BCHEOMOTraTellbHOro o60pynoBaHud, TPy6OOpOBOOOB H T.HA.
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3HayeHHd OTHOCHTENbHOM TeMmepaTyphi g8

[Mpenoxenue 5

(x,9)

ong Tpy6 pasHO# TeMnepaTypsl HAPY>XHBIM OHaMeTgoM 25 MM

e X ) A 2 jac-°C
M: M’ h{}, achd ,xxan/ M -9ac
4 6 8 i2 i4
1 2 3 4 5 6 8 9
0,02} 0,8596 0,56034 0,7842 0, 6720 0,6374
0,03 | 0,8439 0,8008 0,7303 0,6439 0,8079
0 0,04 | 0,829¢C 0,7638 0,7082 0,6182 0,5814
0,06 | 0,8146 0,7456 0,6875 0,547 0,8871
0,06 0,8008 0,7285 0,6681 0,5731 0,5361
0,08
0,02 | 0,8577 0,8008 0,75009 0,6677 0,6326
c,03 0,8429 0,7815 0,7285 0.9414 00,6052
0,045| 0,04 0,8283 0,7629 0,70715 0,6184 0,5798
0,05 0,8142 0,7451 0,6869 0,594(C 0,5563
0,06 0,8006 0,7282 0,6677 0,8152 0,5726 0,5346




<9

1 2 3 4 5 8 7 8 ]
0,02 08588 | 07985 | 0,7486 | 0,7044 | 0,6653 | 0,8304

0,03 | 08401 | 07781 | 0,7247 | 0,8782 | 0,8374 | 0,6012

o |o0,04| 08252 | 07690. | 0,7027 | 0,6543 | 0,6120 | 0,5750

0,06 | 08108 | 0,7410 | 0,6822 | 0,632i | 0,6838 | 0,6612

0,06 | 0,7972 | 0,7289 | 0,6620 | 0,81156 | 0,6676 | 0,56284

0.1 0,02 | 08528 | 079456 | 0743 | 0,6885 | 06688 | 0,6231
0,03 | 0,8383 | 07767 | 0,72186 | 0,6747 | 0,6834 | 0,5068

0,05 | 0,04 | 0,8241 0,7675 | 0,700 | 0,65621 | 0,8084 | 0,5723
0,06 | 08102 | 07401 | 0,6811 | 0,6308 | 0,5876 | 0,56485

0,08 | 0,7967 | 0,7234 | 0,6623 | 0,6107 | 0,66868 | 0,5285

‘10,02 | 08510 0,7935 |[0,7426 | 0,68082 | 0,8586 | 0,6238

0,03 | 08362 | 0,7731 [0,7190 | 0,8721 | 0,6308 | 0,60456

0 0,04 | 08213 | 0,7541. |0,6971 | 0,6483. |0,8069 0,5888

.0,05 | 0,8071 0,7362. |0,6767. | 0,6283 | 0,6829 0,56452

0,06 | 0,7934. | 0,7162 |0,6678 | 0,6080 |0,5618 0,6287

0.1 0,02 { 0,8478 | 0,7877 |0,7356 | 0,6897 |0,6498 0,6131
| 0.08 | 0,838 | 0,7604 |0,7144 | 0,6688 |0,8250 0,5881.
0,055{ 0,04 | 0,8186 | 0,7517 | 0,6942 |0,6449 {0,602l 0,5645

0,06 | 0,8080 | 0,7347 |0,6749 |0,6242 |0,5806 0,5425

008 | 0,79286 | 0,7183 |06565 |[0,6047 |0,6604 |0,5221
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I po nomxenue

1 2 3 T 4 5 6 7 8 o
0,02 | 0,8480 | 0,7884 0,7369 | 0,8919 | ¢,6521 | 0,158

0,08 | 0,8322 | 0,7680 0,7133 | 0,6658 | 0.6245 | 0.588¢

o |o0c4 | 08173 | o0,74208 | 0,6915 | 0,6423 | 0,599€ | 0,5623

c,05 | 08031 | o0,7312 0,6713 | 0,6208 | 0,577¢ | 0,5391

10,06 | 0,7895 | 0,7144 0,6524 | 0,6004 | 0,5861 | 0,5179

0,12 0,02 | 0,8423 | 0,78054 | 0,7271 | 0,8804 | 0,832 | 0,60256
0,02 | 0,8284 | 0,7628 0.7067 | 0,6583 | 0,6160 | 0,5787

0,06 |0,04 | 08147 | 0,7456 | 06873 | 0,6373 | 0,5940 | 0,5862
0,06 | 08014 |0,7200 | 0,6684 | 0,6:73 | 90,5733 | 0,5351

0,7883 | 0,7129 0,6508 | 0,5083 | 0,5532 | 0,5153

0,06 |




3HaYeBrg OTHOCHTEILHON TeMIepaTypsi B (%0 )

Tlpo pomxenne

ang Tpy6 pasHoO# TeMmiIepaTypsl HaApPY»<HEIM JHAMETPOM 32 MM

L9

o, X, | on, K agpgxxan/m2gac’ c
MM M 4 8 8 10 12 14
1 2 3 4 5 6 7 8 g
0,02 | 0,8651 0,8106 | 0,7626 | 0,7199 | 0,6820 0,6477
0,03 | 0,8404 07900 | 0,7385 | 0,6033 | 0,533 | 0,6176
o |0.04] 08343 0,7707 | 0,7180 | 0.6888 | 0.8272 0,56804
0,05 | 0,8199 0.7522 | 0,8850 | 0,68458 0,6031 0,5658
0,08 | 0,8059 0,7348 | 0,6751 | 0,6245 0,5800 0,542
0,08 0,021 08641 | 08002 | 07608 | 0,7178 | o,6706 | ¢,8451 |
0,03 | 0,8488 0,7883 0,7375 0,6922 0,6518 0,6i62 |
0,04]| 0,0¢ | 0,8340 | 0,7702 07155 | 60,6680 | 0,6265 | 0.5898
0,06 | 0,8187 | 0,7520 | 0,6946 | 0,6465 | 0,6027 0,5652
0,08 | 0,8058 0,7346 | 0,6749 | 0,6243 | 05807 | 0,5427
0,02 | 0,8619 | 0,8065 |0,7577 | 0, 7146 | 0,8762 0.6417
0,08 | 0,8462 | o0,7866 [0,7337 | 06830 | 0,8479 0,51189
0,00 | 0 |o0.0¢ | 0,8312 | 07687 {0,71i4 | 0,6838 | 0,621 0, 5850
005 [ 08168 | 0,7483 {8905 | 0,864i0 | 0,5C81 0,8607
2,08 | 08020 10,7310 lo.8708 | 0,819 {0,552 00,5382
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M po nomxerne

8

1| 2 3 4 5 6 7 9
0,02] 08602 | 08040 | 0,46 | 0,7110 | 0,6721 | 0,6372

0,03| 0,8462 | 0,7845 | .0,7319 | 0,6860 | 0,6454 | 0,6094

0,09| 0,045/ 0,04 | n.8308 | 0,768 | 0,7104 | 0,6624 { 0,6206 | 0,5836
0,05 | 0,8184 0,7478 | 0.,6899 | 0,6403 | 0,5974 | 0,5508

0,08 | 0,8027 0,7307 | 0.6705 | 0,8196 | 0,5758 | 0,5378

0.02 | 08686 | 0,8022 | 0,7528 | 0,7092 | 0,6706 | 0,6359

0,03] 08428 ! 07817 | 07289 | 0.8828 | 0,8422 | 0,6082

o |o04| 08279 | 07628 | 07087 | 0,6586 | 0.,6188 | 0,5796
0,06 | 08135 | 0,7443 | 0,6880 | 0,8361 | 0,5932 | 0,5656

0,06 | 07008 | 07271 | 06668 | 0,6162 | 9,5716 | 0.5334

0.1 0,02 | 0,8560 | 0,7985 | 07482 | 0,7038 | 0,6643 | 0,6290
0,03 | 0,8412 | 0,7794 | 0,7261 |0,6795 | 0,6384 | 0,6021
0,06[0,04 | 0,8269 | 0,7611 | 0,7050 10,6565 | 0,6143 | 0,6771

0,06 | 0,8120 | 0,7434 | 06849 |0,6348 | 0,5918 | 0,5540

0,06 | 0,7994 | 0,7266 | 0,665 10,6148 |0,5706 | 0,5325

0,02 | 0,8552 | 07979 | 0,7478 [0,7039 |0,6648 | 0,6299

0,03 | 08385 | 0,7774 | 0,7239 |0.6775 [0.8386 | 0,6005

0.11] o 004 | 08246 | 0,783 | 0,7018 [0,653¢ |0,6112 | 0,5742
0,06 | 0.8102 | 07402 | 06812 |0.6311 lo,5879 | 0,5601

0,06 | 07965 | 07231 | 0,6618 |0.6105 |0.5666 | 0,5284
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[Tpo nomxeunne

1 2 3 4 5 6 7 8 9
0,02 0,8516| 0,725 | 0,7412 | 0,6959 | 0,6558 | 0,6200

0,03 0,8371] 0,7739 | 0,7197 | 0,67256 | 0,6309 0,5943

0,11 | 0,055{0,04 0,8230| 0,760 | 0,6991 0,6502 | 0,6076 0,5703
0,06 0,8092 | 0,7387 | 0,6795 | 0,6201 0,5858 0,5477

006 0,7958 | 0,7221 | 0,6609 0,6092 | 0,5650 0,5268

0,02 | 0,8520 | 0,7987 | 0,7420 0,6985 | 0,68591 0,6241

0,03 | 0,8381 | 0,731 |0,7190 0,6721 | 0,6310 0,5948

0 Jo,04 | 08211 0,7539 | 0,6970 0,6482 | 0,6058 0,5686

0,05 | 08088 | 0,7359 | 0,6766 0,6261 | 0,5827 0,5449

0,06 | 0,7931 0,7189 | 0,6575 0,6057 | 0,5616 0,5234

0,12 0,02 | 0,8467 | 0,7862 | 07338 0,6877 | 0,6469 0,6108
0,03 | 0,8326 | 0,7662 | 0,7130 0,6650 | 0,6231 0,5860

0,06 {0,04 | 0,8188 | 0,7507 | 0,6930 0,6436 | 0,6005 | 0,5629

0,06 | 0,8052 | 0,7338 | 0,6738 0,6231 | 0,6793 | 0,5411

0,06 | 0,7920 0,7174 | 0,8557 0,6087 | 0,5593 0,5209




oL

34av1eHrs OTHOCHTE/LHON TeMIeparypsl

8 ( x,0C

)
4

ong Tpy6é paBHOH TeMIepaTypsl HADYXHBIM LOHEAMETDOM 38 MM

[l po noitkedne

)
a, X, O A acdKKAT/ M qacC
M| I M 4 8 8 10 12 14
1 2 S 4 5 6 7 8 9
* } 0,02 | 08860 | 0,8117 | ©0,7639 [ 0,7215 | 0,6835 0,6494
0,03 0,8502 0,7912 0,737 0,6947 | 0,6548 0,5192
0 |ao4 | 0,832 | 071717 0,7172 | 0,6710 | 0,6285 0,5918
10,05 | 0,8207 0,7533 0,69681 | 0,6469 | 0,6044 0,5670
0,06 | 0,8067 | 0,7357 0.6762 | 0,6257 | 2.8821 0,5442
0,08
0,02 0,8650 | 0,8108 0,7622 | 0,7i184 | 0,8811 0,5488
G 03 0,8496 | 0,7904 | 0,7388 | 0,6936 | 0,8585 0,6173
0.04 | 0,04 0,8349 0,7712 0,71167 | ©,6803 ' 0,68278 08,5910
0,66 | 0,8205 | 0,7630 | 6,6958 0,6487 | 0,6040 0,5666
0,08 | 0.8086 0,7356 0,6760 | 0,62556 | 0,8818 0,54490




|92

Ipo nonxeure

1 |2 3 4 5 6 7 8 )
0,02 | 0,8631 | 0,8080 | 0,7588 | 0,7167 | 0,6784 | o0,6441

0,08 | 08473 | 0,7875 | 0,735 0.6000 | 0.6499 | 0,6141

o |004 | 08323 | o768t |0,7181 0,6654 | 0.6238 | 0.5870
0,06 | 08178 | 0,7497 | 0,6921 0.6427 | 05998 | 0.5624

0,08 | 0,8040 | 0.7323 | 0,6724 0.6216 | 0,6779 | 0.5399

0,68 0,02 | 08614 | 0,8086 |0,7566 | 0,7132 | 0,6745 | ©,6357
0,03 | 0.8464 | 07862 | 07338 | 0.687¢ .| 0,6476 | 0.6116

0,044 0,04 | 0.8317 | 07673 | 0,712 0.6643 | 0,6225 | 0,6856
0,06 | 0.8176 |'0,7493 |0.6915 | 0.6420 | 0,5991 | 0,5616

0,06 | 0,8038 | 0,7320 |G.6721 0.6212 | 05775 | 0,5395

0,02 | 08602 | 0,8043 |0,7852 | 0,7119 | 0,6783 | 0,638

0,03 0,8444 0,7837 0,7311 0,6852 0,6449 0,6088

0o [004 |08284 | 07644 |0.7088 0.6608 | 0.6190 | 0.5822
0,05 | 0,8148 | 0.,7481 |0.6879 0.6333 | 0,5954 | 0,5578

0,06 | 0,8011 | 0,7288 |0,6685 0,6174 | 0,5735 | 0.5355

0.1 0,02 |0.8577 | 6,8007 |0,7507 0,7066 | 0,6673 | 0,6321
0,03 |0,8428 | 07815 |0,7284 06820 | 0.6412 | 0,6048

0,05 10,04 |08284 |0783% |07071 0,6589 | 0.6168 | 0,5797
0,05 |08144 |0,7453 |0.6869 06571 | 0.5804 | 0.5563

0,06 | 08008 |0,7283 !0,6678 06167 | 0,5727 | 0,5346




zL

I'Tpo nomxenne

1 2 3 4 5 6 7 8 )
0,02 0,8572 0,8004 0,7508 0,7070 | 0,6682 0,6335
0,03 0,8414 0,7798 0,7267 0,6805 | 0,6398 0,6038
0 0,04 0,8264 0,7606 | 0,7045 0,6562 | 0,6142 0,6772
0,05 0,8120 0,7423 0,6878 0,6338 | 0,5907 G,5530
0,06 0,7982 0,7252 0,6643 0,6131 | 0,5€91 0,5311

0,11 0,02 0,8535 0,7952 0,7442 0,6994 | 0,6596 0,6239
0,08 0,8390 0,7765 0,7226 0,8757 | 0,6346 0,5978

0,055( 0,04 0,8249 0,7585 0,7018 0,6531 | 0,6107 0,6734
0,05 0,8110 0,7410 0,6820 0,6319 | 0,5885 0.5607
0,06 0,7975 0,7243 0,6633 0,6118 | 0,6678 | 0,5285

0,02 0,8543 0,7965 0,7464 0,7023 | 0,6632 0,6283

0,03 0,8384 0,7760 0,7223 0,6757 | 0,6348 0,5987

0 |0,04 0,8233 0,7566 0,7001 0,6515 | 0,6083 |0,5722
0,05 0,8088 0,7386 0,8795 0,6202 | 0,5880 |0,5483

0,06 0,7951 0,7214 0,6602 -0,6087 | 0,5646 | 0,5266

0.12 0,02 0,8492 | 0,7898 0,7875 0,6918 | 0,6514 |0,8152
0,03 0,8350 | 0,7712 0,7164 0,6688 | 0,6271 ©,5902

0,08 {0,04 0,8210 |[0,7535 0,8962 0,6470 | 0,6042 0,5687
0,05 0,8074 |0,7385 0,6769 0,6283 | 0,6827 |0,6447

0,7841 0,7200 0,6586 0,6087 | 0,5624 |0,5242

0,08




Mpenoxeune 8

3ravenEs OTEOCHTeNBLHON TeMmiepaTypsl 82 (x,8 ) nna

I

Tpy6 EapyxHpM pnHaMerpoM 32 MM pasHolt Temmeparypnl ( ﬁ.;,.. = 30 mMm),
nojrydenHzie MetromoM ITA
a, Asper i En.r Paccrognrge or oce, MM
MM xxan/m2nac’C MM 0 45 | 55 100
100 8,00 50 | 0.3056 0, 3680 0, 3866 0,4624
20 0,2732 0,3495 0,3758 0,4538
30 0,2823 G,3441 0. 3660 0,428%3
9,00 40 0,2870 0,33562 0,3520 0,4005
50 0,2898 0,3276 0,3420 0, 3796
60 0,2910 0,3184 0,3313 0,3597
12,00 30 0,2622 0,3138 0,3354 0,3987
14,00 30 0,23638 0,2961 90,3178 0,38156




I'po nomxenne

3HaveHNS OTHOCHTE/ILHOH TeMueparypni B?_ ( X.0 } ngnu Tpy6
HapyXHbM auaMerpoM 38 MM pasHo#i tempmepatypsl Sem = 30) .
nonydeHHnie mMmetonom ITA

a, L A 39 EJ’!.'I Paccrogsge OT OCH, MM
MM Kxajl/M 5ac MM 0 25 55 75 05
100 ,4 60 20 0,3449 0,3297 - 90,4400 0,4563
7,00 20 0,3072 Q,3620 - 0,4080 0,4130
9,00 20 0,2830 $,3390 - 0,3778 0,3910
14,00 20 0,2385 0,20381 - - -0,5326 0,34€0
16,00 20 0,2300 0,2802 - 00,3189 0,3326
80 7,00 20 0,3362 0,3216 0,4087 3.,4202. -
9,00 20 0,3079 0,3784 0,4018 C,4209 -~
30 0,3128 0,3680 0, 3846 00,4054 -
40 0,3140 00,3635 0,3881 0,3812 -
50 0.8123 00,3425 0,3517 0,3645 -
60 0,30886 00,3296 ,3375 0,3470 -
12,90 20 0,2834 0,3388 0,3663 0,3707 -
14,00 20 0,2666 0,3215 0,3378 0,3589 -




SL

Tpo pomxenne

3HayeHds OTHOCHTENLHOH TeMIepaTypsl 82 (X, 0 ) ana Tpys
HApYxHeM OgamMetTpoM 485 MM pasuolt Temmepatypn ( Jpa = SOMM),
posiygeHHnie MeroaoM TA

a, X, Sﬂ, Paccrognge or ocHm, MM
MM | krani/ M2-=l&C'O Ct wmMm 0 45 B3 100 120
100 7,00 30 0,3095 0,3743 Q,3963 0,4563 -
20 0,2781 0, 2564 0,3842 0,4665 -
30 0,2835 00,3500 0,3708 0,4303 -
8,00 40 0,2846 0,3358 0,3534 0,4005 -

50 | 0,2888 | 0,3287 | 0,3423 | 0,3812 -
60 | 0,2883 | 0,3197 | 0,3300 | 0,3607 -
12,00 30 | 0,2513 | 0,3i59 | 0.8380 | 0,3982 -
14,00 30 | 90,2827 | 029072 | 0,3194 | 0,3788 -




INpraoxernne 7
TlogcHRTONMBLEAY 3AOHCEA

OCHOBHBIM XDHTEDHEM QUIEeHKH /e JgHOI'0 IOJIg BCKXyCCT=
BEHHOI'0 KaTKa HNpHHATO Ka4YeCTBO JbIA, KOTOpOe onperne-
ngeTcd TeMneparypod MOBepXHOCTH H DABHOMEDHOCTBIO €e
oo Bce#t niaowanH.

BenuuuHa TeMnepaTypHoli HepaBHOMEpPHOCTE HCKYCCTBeR=
HOT'O KaTKa He onHos3HaYHa. Hampumep: BIQAL OXNax na=
OUIEX Tpy6 OHa He no/bkna mpesmimars 0,6 C, a B mone-
peuHoM Hampabieugm - 0,25 C.

TemneparypHag HepaBHOMEPHOCTb NOBEPXHOCTH JbAa
3aBECHT OT MHOTEX (AKTOPOB, B TOM 4YACHe OT napaMeTr—
pOB ECKYCCTBEHHOr'o Karka:

- war fpy6 (d) - paccrosEme Mexxay OCAME DHOOM lie—
MAaIIHX TPy6, ofycnoBiaEBaeT TeMOepaTypHYo HepasEOMer -
HOCTL NeASHOIO MoJ/ig B NONepegHOM HamnpaBieHEE (oTHOCH—
Te/NILHO HaOpaB/ieHAs yxjanxu Tpy6). Kpome roro, or wma-
ra. Tpyé SaBHECHT CKOPOCTh ABHXCSHHZ TENJIOHOCHTEJS B
rpy6ax, eMKOCTbB CHCTOMH N0 TeIJIOHOCHTe/Mo H OofuHE
pacxoa TpyG

~ OEameTp oxnax papuuEx toyé ( & ) B membuwed cre
HeHH, ¥eM IIer TpyS, OKa3mBaeT BIXgHHe HA TeMIEpaTyp-
HYI0O HEepaBHOMENLOCTHL 7le OgHOI'0 [OJIg B ODOOepevYHoM Ha-
npapnensr. OT ARAMeTpA TDPYS SABHCHT CEOPOCTh ABENKEe=
HEZ TemJOHOCET&NR, CONPOTHBJSHEE TPYGHOR CHCTEMH, ee
eMEOCTE, ' & T& K@ CTOHMOCTE TPYGHOR KOHCTDYKUMH}

A _TOmMUEEE Cnog GeToHa Hay TDYGaME ( bgr)B 60/~
e CTeNneHH OHpenefigeT TeMOEPATYDHY0 HepABHOMEPHOCTH
7le 1gHOO IO/ XaK BOoNbL TPYG, TAK H B HONEepeYHOM Ha=
npaBneHEr. TomuHHA cnog 6eTOHA TaKke B SHAYATEILHON
Mepe BIEGeT H& TEMIEPATYDPY TRN/IOHOCHTEIs;

-~ TOJUFHA CJog NLJA OKAa3npBaeT Ha TeMIepaTypHY
HepABHOMEDHOCTL H TeMIOepATYPY TeMNOHOCHTeNs BIHAHHe,
apsNIOrHiHOe TOMuEHe cnos GeToHa;

i



~ DA3HOCTk TeMOepaTyp TeMJIOHOCKrelg HA BXo[e B
TPYGHE® KOHCTPYKUHE moag B Buxogze ua Hux ( Alp ) o6y~

C/IOBIEBAET KOMAYECTBO UEPKYIAPYIOLIETrO TeIIOHOCKTENd H,
Clie JOBATENBHEO, PACXO[ BNEKTPOSHEPrEM Ha ero TPaHCHOp-
THPOBKY, CKOPOCTb ABHXKEHUH TEIJIOHOCHTeNd B OXJax [nai-
mux Tpybax @ TemnepaTypHyio HepaBHOMEPHOCTH Jie ASHOTO

nong;

- Q!ﬁHﬂgCBCTeMa oxna&uaggeﬁ OAUTEI OlIpe zelger
PaA3HOCTHL TeMOepaTyp TEeUJOHOCHTeld B [10/1e, H/IH, HHEIMH

CNIOBaM¥, = Kaxk 10H KOHCTPYKTHBHOME Cxeme Yykhanku Tpy6
OOMXKHA COOTBETCTBOBATE Olpe [iefleHHAd DA3HOCTh TeMie-
PARTYP TERMOHOCHTENg B [ojie, IPH KOTOpo# ofecnedusaercd
aouycxasMoe sHadeHBe TeMIepaTrypHod HepaBHOMEpHOCTH
7ie AKHOT'O DOJIH;

-~ TeMOepaTypa TeMIOHOCHTEeIg 3aBHCKT KaK OT MOCTOgH-
HbIX i OAHEOT'O Xarka (pakTopop = HalpuMep, TepMuiec—

KOTO CONPOTHBJEHHE CJIOEB, JNeXkalllHX Ha OXJaxK DAalollEMH
Tpy6aMu, TaK B HepeMEeHHBIX — TO/UHEHBI, TEeMIepaTypsl
IbO& A TENJIOBEIX HAUPY30K, MEHHIOLIHXCH BO BpeMsl SKCIJIy-
ataume. TeMmmeparypa TeN/IOHOCHTE/Nd BIAEGET HA IPOH3BO =
OATENBLHOCTE XOJIO AH/LHON MAIUEHLI H Ha pacxod 3JeKTpo=
SHepruH, HeobxoouMoH Oag noonepxxaHud 7boa.

B ra6a. 1 opube neBnl 3HAYCHMH HEKOTODHIX l1apaMeTpoB
Jle ASHBIX NoJiell HCKYCCTBEHHEIX KATKOB M3 3apyGexxHBIX
ny6auKanui.

Hia Hee BEOHO, WTO B OXJAa JAOLUEX NIATAX NTPHMEHIOT—
ca tpybu mmamerpoM 21 4+ 80 MM, war Ttpy6 - 51 + 152mMm,
a pasHOCTh TeMIOepatyp TefjoHocHTeng B mose — 0,87 +
2,6°C.

KonegecTBo peroMeHpayeMpX TPYGHHIX KOHCTPYKUHE or=
paggyeno. ODECHIBAIOTCE B OCHOBHOM OpgMOTOYHad ¥ NeTie~
ofpasHag NpPOTEPOTOYHAY CXeMbl, NPHHEEM, OHH pacCMaTpHBa”
joTcga 6e3 B3QEMOCBA3H C APYTEMH MapaMeTpaMH KaTkKa,T.e.
6ea ydeTa WX BAMSHHG Ha KayecTBO JbnJa.

B mexoropmx paborax L18, 23, 28] npueonmarcs sma-
YeHEd ynesbHEEIX TeMJONPUTOKOB K Jie AGHOMY MO/Mo ¥ TeM=—
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Ta6narra 1

Ne [ Jlareparyp~ |HapyxHui#t oz~ IHar
B | gpift wcrTowHEHK|aMeTp oxlax-— | Tpyo, At' .°C
HOapli X Tpyé6, MM
MM
1. 28 26 -~ 38 70 - 100 -
2 28 - 70 -~ 110 -
3. 16,17 25 - 32 75 - 125 1,8
4, 27 25 - 32 5 -~ 100 2,0
5. 24,25 19 - 32 115 0,97
( BHyTpeHHRalk
nmraMeTp)
8, 18 26 - 38 .70 -~ 100
7. 22,23 25 - 32 70 - 100 | 1,6.~ 2°
8. 30 21 - 32 51 -~ 162 -
9. 11 80 100 1,0

[epPaTYpPH TeHNOHOCHTENd, ONHAKC DPEeKQMEH[IyeMHe yOeibh—
Hple TemnompLToX {oxkono 100 kxan/M*wac) m Temmeparypa
rennonocurens (~10 C) 6ea XOHKpeTHHX MAHHHX O Karxe
A4 KOHCTDYKUYE O.h&) Jaolued OnaTel He MOryr OmTh ome—
HeHbl IPaBHIbH:. -

Mexny Ten pexOMeHZOANHH, KACAPOUIEECH TeXHONOIMHE
HAMOpPAXMBaHAH MbAA K yX0Oa 34 erc NOBepPXHOCTh, &
"aKkxe yKasaHEg IO GeTOHHpPOBAHWIS OXAAX Aawiued NARTEH.
BufOpY HeMeHTa H pasMepos Lo0aBox, ycTpo#icTBy monm™
BEXHHIX CNOEB, 3acClly>kHBAT BEAMAHES.

B patorax [15, 23, 28] PeKOMEH KyeTCS TOMIiIAHA
csiog Serona Haa Tpybamm 20 MM, WTO Ee Hall Baragn,
He MOXeT obecneduTb XOpouiero KavyeCThRa LOBEpPXHOCTH
b aa.
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Ony6nrKoBAHH K TAKEe TEOpeTHYeCKse paboTsi, B EO-—
TOPHIX Ha OCHOBE ECCIeOB&HRA MAHE/HLHOI'C OTONNEHHA
Caenadp OONLITER ONpESNHTHL AHANETHISCKEE B3ABHCHMO~
CTH, HeOOXCOAMHKE NONig pacdera HCKYCCTBEERHIX KaTKOB.
Ho B moaydeHHHX 38BECEMOCTSX Iu6O HE YYETWBASTCH
BIMgrEe OEaAMETpA OXJAax HapliiXx Tpy6, AxGo sHa%CHAA
napaMeTpoB KATK& DPEXOMCHAYerCH BLIGEPATH B 3aBECHMO=
CTH OT BeIHYHHL TeMOeparypHol HepaBHOMEPHOCTHE AbA&,
a 38KOH H3MEHEHHMZ ITON HepABHOMSPHOCTH OCBRIIEH He>

nocrarodEo moymEoe [19,20] .

B ykxasaHHhHX, 4 TAaKxe B Opyrax pa6orax |18, 20, 2§,
25, 26, 271 npenmonarasTcd, 4ro HCTORBHKE XGNO&,T.8.
pagoM fexauwde (B oxaaxmampmiel niMTe ) TPYGH HMEKT
OOMHAKOBYI0 TeMmeparypy. Taxoe npemosioxXeHEe CHp&—=
Be OJIHBO NEILh AJg APEMOTOYECH CXeMB € OPOMEeXYTONM-

HEM TEIJIOHOCHTEJEeM M /g KATEOB C HenoCpe LCTERHEBIM
ECilapeHHeM XOJI0 AHILHOTO ared+a B 1py6ax.

OnHaxo DpEMOTOYHEIE CXeMH B HACTugliee BpeMsg NpE~
MeEdioTCH penko, a Helocpe ncTeerHoe zcmapeure B CCCP
re OpEMeHgeTcd 2oBce. B Hamboliee pacHpoCTPS8HEHHBIX
cxeMax yKnaakE TPyS, PsAOM PACOONON(ONELE TPYOH EMe-
IOT pasHple TeMOepaTypsl ¥ peileHHe Takoff 3afawE Bech-
Ma CAexkKHO.

B KOHCTpyKuHE FCKYCCTBEHHOI'O KaTka He MeHee OTBer—
CTBeHABIM 9JIeMEHTOM, YeM OXJark napliaf O/IATa, aBigere
cg ero ocHoBaHme. OT NpPaBHALHO BLIOOJIHEHHOI'O OCHOBa=
HES 3ABHCHT [o/rospeMesHag §esaBapmiizag W 9KOHOMEY—
Hag pa6oTa xAaTka.

OcHOBAHEEM X070 AMILELEIX COOPy:<eHE# mocBsueHo po-
craTo4Ho MHoro paGor. B aTmx paSorax aBTOpL, paccMar-
pEBag, B YaCTHOCTH, OCHOBAHHE ACKYCCTOEHHLIX K&TKOB,
oTMedanT!:

-~ HCKYCCTBEHHLI®E KATKH pasneiigioTCH N0 GYyHEOEOHAINL~
HOMY NOpH3HAKY Ha MNEeMOHCTPAUYOHHBIE = C WACTHIMA Yepe-
[OBAHHSMH NHKJAOD 3aMOpa)KHBAHHY H OTTAHB&AEES, B Tpe-—
HEPOBOYHLIE =~ C [MAHTENbLHLIME HEKIAME IO OASPIXKaHEg
b na;
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- DpuMeHeHHe B OCHOBAHHH HACKYCCTBEHHRIX KATKOB TenR~

JIOR30NGUAOHHLEIX CJI0€B [OJKHO JIPOE3IBOAATLCH COOTBETCT
BEHHO HA3HAYEHHI0 KaTKAa, HalNpUMep, OCHOBAHHE HEeMOHCT™
PANHOHHOrO KaTK8 Heo6XOAHMO TLIATEe/bHO H30/UPOBATE
(cM.paorer 118, 17, 26) ).3mecs xe mpHBO ASTCH AAHHLE
O TeNONpPHTOKAX H3 I'PYHTA K HBONMPOBAHHUR H HEH30EpPOBaH—
HO#l oxnax naptueld nauTe XKaTKg, KOTOPLIE COCTABAIOT CO=.
orpercTBeHHo 5,2 u 7,2 Kkan/M -4ac, B CRE3K C 4YeM pe~
flaeTcd BLIBOL, YTO 3apadé TIJOH30NGUHAH He B yMeHbLe-
HEE TeNJNONPITOKOB K OXJaxk napwe# onare, a B Openor+
BpameHAd NpOMep3aHus rpyHra moa karxom [16] .

Hapsay ¢ stum B pab6ore [18] ykasmpBaerca, yro nmpu-
MeHeHHe H3ON4UME OXNAX OAapllel NIHTsl JeMOHCTpPangoH~
HOrO KaTka MOXKeT OKA3aTbCH SKOHOMHYSCKHM HEBHII'O OHLIM;
o MHEHHI0O &BTODA&, B OTOENLHHX CAyiagx HeliecoofpasHo
yCTPOHCTDO OCHOBAHHY H3 MOPOSOYCTOHRYHBHIX MAaTEPRAIIOB.

B paGore [ 20] ormewsaercs, wTo DpPEMEHEHHE H30AAUKTE
oxfax napouiefft ONATH NEeMOHCTPANROHHOIG KAarka, HOCKOMS
Ky O0g Hero xapexTepHO 4acToe gepe AOBaHEe OXaaxk ae ~
HEUS ¥ OTTaKBAHKS, HeOBXOOMMO, a4 TPEHAPOBOYHOI'O HE BCe-
rna nefecoofpasHo, TAK XKakK Bjara B STOM CJly4ae NHPOHA—
KaeT B HSONalMio H NOC/enHgsd B sHAYuTe/AbLHON Mepe Teps-
er cpom cpoiicrBa. I'lpu 2TOM M SamiuTHRE ' APOH30ISUE~
OHHBIE CJ/IOM He MOI'yT HCK/MOYHTH BOSMOXHOCTBH YBiax He~
HAQ TeNNOM30JIgNRH, NOCKOJLKY COBHI'E OXJR paowed mim—
Thl, BHISBAHHRICE HAMEHEHHAME TemOepaTryp, IpABOAST K paa~
PYLWeHHK SalUETHBIX CJIOeB.

Kpurraeckr oneHwBag BLICKASHIBAHHS ABTOPOB, MOXHO
B8aKIo4YATh, YTO NPOEKTHPOBAHME OCHOBAHES HCKYCCTSEHHO-
ro KkaTka OOMXHO BECTHCH C YYeTOM:

~ (hYHRUHOHANILHOrO0 HASHAYCHHS KAaTK4;

~ COCTOSHEA H COCTaBa I'PYHTa NOA OCHOBAREEM;

~ TeXHHKO=3KOHOMHEYeCKOHA uelleco06pa3HOCTH HCHOIbL3O~
BQHAS B KA4YeCTBEe TENJIOASONSNEE MOpPO30YCTOHYERLIX Mare~
pPHAJIOB.

B oreyecTBennO# nuTepartype UCKYCCTBEHHEI® KATKH OC—
BOILLEHH Mallo, & OQY§IUKOBAHHHE MATEpRAlnl UMEoT KH~
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dopmanaounni? xapakrep. B aroft crger crepyer mopgdepx-
HyT: 0COBOe 3EayeRme, KOTOpoe mpuoGpess ECCHeNOBATE ™
cxas pabore, BeiionHeHRas SwBLUIMM acuzpadroM JITHXIT
d.Jl.JlgxTeruTefROM OO0A DYKOBOZLCTBOM -pa TexH. HAYK
npodeccopa E.C.Kypmunera (7] . Llasuse o7vEx mccieno-
BAHEH HCHONRLAGBAHK & Hactoduielh paGore.

JlenSHHVIST], ¢ menbio E3y9eHAs Pa&3NMATHRIX OPO&KTHHIX
peurenu#l m oOOOLIEHES ONLITA AECHVIYaTAUHA CROPTUBHLGIX
coopyxeHrll, PECNNyaTAPYIOINAEX HCKXYCCTBEHHHE nen. upoa
HA/IA3APOBANl NoAy4YeHHpIE OO B&IPOCAM XapakTepHCTHXE
fompiigHcTBa n2fictByrcmunx B CCCP mcryccrpennmx kar-
koB (Ta6n., 2). B pesynprare apanEaa MOKHO GTMeTHTE
CJe gyouiee:

= oXNax JALIHe TPY6H NeAadplXx NOoNed IO HapyxHOMY
NEAMETRY Ha Da&3JIMYERIX KAaTXK4X HMET He3HadYydrenhbloe ot
7AYEe; NPEeAMYIIeCTBeHH0 NPAMCHMOTCS TPYOH AnaMeTpoM
45 MM;

- war TpyS Ha Bcex KarTkax pased 100 mm;

- PasHOCTh TeMIepaTyp TeMJIOHOCHTEeNdg B MOJe HaMEHg=
ercgaor 1 po 8°C, m BO MHOrEX Ciayyasix He COOTBEICT—
ByeT OpuNGTOH CXeMe yKAaiiKH Tpy6, 4¥TO HPHBCAMT K YBE~
IHYeHA TEeMIepaTypHO! HepaBHOMEQPHOCTH H, Cienoearenis~
H0, K YXYALUIGH¥IO KasecTBa ibna, b0 X Oepepacxony
QNEeKTPHYECKOR SHeprgm HA NepeKayKy TCIIOHOCHTENsd IPE
HeOnpaBHaHHO Mainx sHazeHusx Atp;

- H8 OOCTPOEHHRIX XaTKaX B OCHOBHOM HOPHEMEHKeTCE
nernecCGpa3Bag cxeMa ykKJanky TPy® C NPOTHBOTOYHLIM [ORE~
JKEeHHEeM TeNJIOHOCHTe/d, OOHAaKO BK/OYSeHHE HOpPSMLIX B 06~
pATHMX NJeTed UPE ©TCM BRIIOJHEHO NOMAapPHO, 4TO HECOM™
HEHHO yxyniuaeT KaYecTBO iabma. Ha xarxe Kgesckoro
fopopna cnopra, HampEMep, ie UpAMeHeHa ApgMOoTOo4HA™
cxema g Aty = 3°C, TemneparypHad HepaBHOMEpPHOCTb OO—
CTEIGeT He NOOYCTHEMOX BeNHUHHLI — 2°C;

~ GONBIUMHCTBO KATEOB B JeTHAH NepHO He GyHKUHOHE~
pyeT B TegeHEn 2-~-3MecgnesB, H 9TO HeOBXOUMO yYHATHIBOTL
NPH UPOEKTHPOBAHNME KATKa ¥ CHCTEM KON AMIWOHKPOBAHES
BOSOYXA&.
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Ne| F amveHobanre Kon-Bol Pas~ | I'lpo no/mxurenprocTs pato-
n/m| COONYXexHHs U 3pUT. (Mep et Tbl Jle AKHOIrC nong, nHeld B d
BpeMsd C gayp erol MecT |[LaHOI'O rony %
B okCnayaraumio | B aa | mona, [ o o] parypd 6aner |rpenad
e Ay M Hoe xa-| Ha | poBKm i
pexumal Taiue | Abay MM
XOK=
Ked,
qe.
1 2 ] 4 5 6 7 8 9
Y
1. ILeopeu cnopra na| 14000 | - - - - - -
CTaaHOHE HMEHH
B.HM.Jlenyna = Mo
ckBa,1957r. Pexkom )
cTpynpoBaH B 1966
OEMOHCTpaunHoOHwe| = 81x30 80 35 24 - 45x3
(o ne 100
I penyposoTHOe - 61x30 DaHHEIX HET 320 45x3
1o ne ] l 100
'\ TO e - 30x20 [aHHBIX HOT | 45x3
| 100
3 -
2. |[Oeopen cnopra 2750 - - - - - -
LICK~M. ocxea, 0k~
Tabpe 1861r.
neMoHcTpausonroel - 61x30 | maunmx mHer 20 240 145x3
none 100
T PeHUPOBOYHOE
none - 34x22 OanHBIX HET 240 |AAHHRD
3. |[Opopen cnoprta 5600 | - - - - - -
*KO6unefnnt’ ~
Jlenudrpa a,H096pb
1967 r.
AeMOKCTpPAUEOHKCE| = 61x30 | 51 26 84 120 |38x3
mone 100
TpeHUPOBOIHOE - 61x30 OaHHLIX HET 320 |38x3
none l I 100
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Ta6nrna 2

Xo::.z:{.o:::mn'- Q, t? Ha 6xaxo::xe max
BB - ; | B TPyGm nong
tmu\ peccopoM craHm AtP’ INpumeqannsa
HaM 0 KKan/* OC
pax.,| mMapka |kon-Bo| ac max | min
qac ¢ °c
10 11 12 13 14 15 18 17
-~ AY-D0{ 3 500000 - - - Co 2 mong mo lSap-
AY-400{ 3 [120000d rycra moje He qyHEURET
OHHEpYeT.
XononocHabxerue CH=
cremsr KB - or apr.
38 - - - -15 -23 2,0 |cxeaxun
= - - bl HAHHBIX HeT
] |
- - - - OAHHBIX HET
- MpY-19{ 4 POOOOO - - - HioHk, Hionb, aBrycT
Y- - ) Hojle He QYHKUEGHE™
175/1 | 1 1190000 pyer.
30 ~ - - ~10 -12 3,0
HeT - - DAHHBIX HEeT
- jPYY- 2 1180000 - —_ ~  |XononocuaGxenue cp-
35072 cremMet KB ot akkymv-
?7)'5';1 2 1380000 ngropa xonona,Tensc =
24 > - - -10 17 1.5 HOCHTENL =~ BO &
= - = - OaHHBIX HeT
| !

[as)
™



o

[ .

Keercxuft pecnyG-
JEKQHCKER npopen
cnopra - Kgpes. ne-
xa6pe 19607,
ZEeMQHCTPaIHOKHO®
rone

‘¢ PEHU pOBOYHOE
none

7000

61x80

18x30

38

17 47

LDAHHBIX Hep

100

300

j45x2

100
LA H BIX]

Paxcxplt ppopen
cnopra = Pura,an-i
peme 197071,
AeMOHCTPAUEOHHO @
noxne
TReHHPOBOYHOE
none

4500-

61x30

DAHARIX HeT

| |

NPOSKTHpPYeTTH

Osopen cnopra=~
Mpgrck,mak

1866 .
uquzﬂc'rpaaﬁoHHoe
none
TpPeHUPOBOYHOE
none

4000

61x30

61x30

OTKpHI
TO®E

a0

15 30

JaHHpIX HeT

Fﬂax—

BIX HET|

R4

Leopen coopram.:.
50-nerag Bearxorg
Oxra6pa- Amva-
Ara,mons 18661,
OEMOHCTpaHOHHO
none
TPeHUPOBOYHOR

4500

BeT

none

62x31

*C ywerom marpysok Ha cucTeMy KB

90

46x9
100




Mpo nonmenug

i0 il 12 13 14 15 18 17
- JAY-300| 3 Po000O*) -~ - - Hions, uons, ap~
KAY-15! 1  [150000* TYCT mofie He dymEE-
LROHEDYET,
TennonocuTens cu—
10+1g - - - ~12 ~18 3,0 cremu KB - poga.
Her - - - DaHHBIX HET
- pyy- 8 f14c000} - = = { Temnowocurean cg-~
353/2 cremMpt KB - paccoa,
¢ -
175/1 i 1190000
30 - - DAHHBIX HeT 2,0
- - - - OABEHX HeT -
-%
- XM~ T B25000 - - = | Matt,gomb, HoOTb.
pYY - me fe ¢GHYHEOIHOHH~
80/ 1 pyerT.
40 - - - -12 -15 1+2
- - - - LD8HHLEIX HeT -
- q’_{)_" 4 6 jr4000d) - - = Mati, mons, monb
18/ aofie He QYHKNHEOHHE-
pyer.
24 - - - -7 | -14 2,0 TennoHOCHTeM CH~
cremMns KB ~ moaa.




LleHTpannuni#t san
aBopoa cuopra
“1IO6unefnpt” -
TauikeHT, anpe I
1870 .
JIEMOHCTpal {OHHO®
1o s1e
TpeH%FOBOHHOG
none

38060

61x30

OAHHBIX HeT 38

{

IpoeKTHpyeTCd

38x15

100

Leopen coopra -
Kasass,Ho 96 pb
1966,
nemo§CTpan30Hﬁoe
noze
TPEHYPOBOYIHOE

o ne

4000

HeT

61x30

40

240 15

240

45
100

10.

Lpopen cpnopra
"Apxruka” - Ho-
pHILCK, deBpansb
1971r.
neM%fCTp&ﬂHOHHoe
fone
TPEeHUPOBOUHOE
nofae

2878

61x30

HAHHBIX HeT

I

IpOeKTHPYaTCH

45x3 -
100

11.

8o

OBopen cnopra =
ToMcKk, Hi0Hb

1870 r.
OSMOHCTPAUKOHHOE
none

TPEHHPOBOYHOS
none

4000

Hev

G1x30

¥c y4eTOM HAarpysck Ha cucremy KB

oan— 20

HbIX
HeT

pansniy 49

HeT

100




IMpo nomxenne

10 {11 12 13 14 15 18 17
- PY- 6 11 4000@ - - - Tennosocurens
175/1 cmcreMu KB =~
paccoi.
12 - - - OaHHEIX HeT 1,5
- oY~ 4 1560000 - - - Maill, HOHR, HIOIB
176/3 Hone He GyHKIHO=
HADYET.
16 - - - -8 -13 3,0
- PY~ 4 560000 - - -
175
48 - - - DAHHBIX HET 2+ 3
- PY - 4 760000 - - - Hwoub, moas, aB-
175/1 rycT nmose He ¢yHK-
HHOHUDYET.
40 - - - -8 ~-11 10
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12.

JlBopen cnopre
"{OnocTn” -~ r.da-
Hopoxbe, aHBapb
1871r.
nemq,fxcrpannouﬂoe
rone

O8HHBIY *
HeT

- 61x30

LOaHHBIX AeT

13.

[sopen cpmopra =
K y#i6riues, Ho 26 pb
1866 r.
[eMOHECTpAlHOHHOe
none

' peHEPOBOYHOS
noune

HAHHBLIX -
HeT

- B61x31

Ber =

40 890 20

80

14.

[IBopen cpopra
*Amvaa® - Hepe-
noeex, 1970r.
[eMOHCTPANEOHHOE
none
TpeHEpoBo‘iHOe
none

E[B.HHI:!X{ -
HeT

- 61x30

35 30 61

HPOCKTHPYETCH

|

32

(45x 35
100

ib.

*c y4eTOM HATrpPysokK Ha cEcTeMmMy KB

[Bopeu conopra =
r.I"'nasor, nexabpsb
1968r.
,aemogcrpanuox-moe
none

TpengpoBouHOe
gone

88

AHHBIX -

Her

- ,61;:30

|

LOAaHHBIX HeT

! I

IIPOEETHPYETCH

NN
(4]
[

[dv]

100




Ip> o eaws

10 i1 12 13 14 15 1% 17
- py- 5 {950000%] - ~- - TennouccHuTe e
175 cucrems KB ~
paccol.
it - - - -8 -il 2.0
i _—
~ PY- 4 1560000 - - -
175/3
36481 - - - =10 -18
- DY~ 4 |1 760000 - - - M ak, wioHs Done
178/1 HE QYYKIAOHEDYST.
27 - - - -8 -12 2,0
.
- |PY- 4 560000 - -
175
48 - - - -8 ~11 ]



1 2 s | 4 5 6 7 8 S
) i

8. {daopen coopra = 4100 - - - - - -
r.Bapuayn, nekatpb
1966r.
[IeMOECTDANZOHHOe - 60x30 40 18 18 104 H43x3
Mo Jj1e 100
T OeHEPOBOTHOE HET - - —_ - - _
uore

17. | Jdpopeua cmopra ~ 8000 - - - - - -
Ycrn~KameHoropck,
mvapr 196Or.
AeMOHCTPaluOHHEDe - 60x30 [AHHBIX KeT 240 45x3,5)
nones 110
TPEeHUpPObONHOE - 40x30 MOHTHPYETCH
oo ne

i8.! Oeopen cnopra = |pcHHBRX] -~ - - - -
BrmsHioc B sxcaony=! ger
arTauu He BBE [I8H)
[OOMOHCTPALKOHHO S - 81x30 HJAHHBIX HeT 453
none 100
TPeHEPOBO Y= e
Ho e

18./0sopen coopr. 3060 - - - - - -
*IOrocTs” = Y aa-
funCK,H0cg6ps 1967r.
OeMOHCTDAIHOHHOe - 61x30 LOAHHBIX HET KM5x3
o e 100
TPEeHEPOBOYHOE HeT - - - - - -
ooie

#*C yuerom Harpysor ma cmcremy KB.

S0




I'lpo norucenus

i 1 -
o | i 12 13 i4 186 18 ] o i
- HY - 4 760000 - - -
17571
24 | - -l - -9 ~10 10
—— - - - L& - | -
- |PY- 8 1140000 | - - - Maifl, Ex3» ok
176/1 HoNie Fe (QYHKZEO~
HEpyeT.
- - - =11 - w,0
- - |- - - - -
f _—
_ @y~ | & [av000d| - - -
89/1, - O*f TennosoCcHTe At
YV~ 2 76000 KB -
350/ 1 CHLTEMBL \ O
- - - O#HHEX HEeT Bone
J! -
- EMmoyw & [450000% - - - fMaﬁ, FioHB  [0f€
80/1 , HC GYHKUAOLAPYS
! s ' Topnowocrress o -
72 i - - - -12 -13 * cremn KB -~ sor:
i |




e T AT 6

o«

0. |Owopen cmnpra - 5000 - -
Caparos,nogfpsn
19R8r.
HeMOHCTPANKOHEDE - 61x30 | 52 14
oonlke
TpeadpoBOYHOE
ronie

H
P It

{

22

HpOeKTpréTCﬂ

214

ddx2 8

100

Zi. {Imopen cpmopra mMm.| 3000 - -
50-nerca BAKCM A
lNeproypansck, en-—
rycr 1968 .

;xemclvcc'rpanzoanoe - 6 1x30 120

none HeT

T e HIIPOBOYHOe HeT - -
ncne ]

% —_

22. | Bopen cmopra 5000 - -
AM 3 -~ Apocnepms,
oxTabps, 19687 r,

HeT - - -

OAHHEIX

10

- 60x30 OaHHEIX HeTr

280

45x45
106

144, 5x 3

80

22. |Oeopen cmopre - 3580 - -
Pocros ma [Lios ,,
oxtabpe 1867 r,

IeMOHCTRAAOHKRO® - 61x30
none

nanppy 11

HeT
TPEHUPOBOYHO @ HeT - - -
o ne

*C y9eToM HArpyaok Ha cucremy KB.

32

100




Ipo nomxenue

0 11 12 13 14 15 16 17
- lpy- 5 | ssooodt| - - - Viob, HioMs 10716
178/ 1 He (YHKEEORKDYET.
12 -~ - - H&¥HBpIX HeT 2,0
- AY-200( 8 800000 - - - Ma#f, uwHL B NONOBHHY
M08 NOJie He QyHXUa~—
ounpyet
2 - - - -8 -18 1,0
- PY~ 5 700000 - - - HioKs, dons none
17574 He (hyHKIHOHUDYeET.
48 - - - -8 ~15 2,0
- dY- 4 560000 - - - HwoHs, monp none
17573 He (hyHKUHOHUPYET,
8 - - - nasEex #Her [0,5+1,0




24. \ipopen cnopra - 4500 - - - - . -
"o pexuit,Ho 50 phb
1965r,
[1eMOHCTDALHOHHOE - 61x30 [aKXbIX HeT 300 Mox3d
tone’ 100
T peHUPOBOIHOe HeT - - - - - -
F10 J1e

25.l1Lsopen coopra 4500 ~ - - - - -

"XuMmur” - Bockpe-
renck,M ockobBcrag
pGn., cenrabps

1866 r.

ﬂGM?fCTp&HHOHHOE - 80x 31 50 uaﬁum# 7 320 45x 8
o ne Her

TLeHELOBOYHDE Her - - - - - -
none

CxeiMnl yXianokE TPYyS B uode:
TpaMorounag;
(lpoTHBOTOYFAS C MOOAPHMM pAaCHO/IOMCHHEM IPWMBIX M OSDATHBIX THeTER:

C mpouem YTOUHEIM KOJIEKTOpPOM®

A A e

IMernes6pasnag DpoTEBOTOYHAS.

94



Ipo nonxenne
10 11 |12 13 14 15 16 17 -
- Y~ 4 560000 - - - Tennomocurens cu~
175 cremnr KB - sope
38 - - - -7 ~15 2+5
- SY-178 1 180000 - - Ma¥, mpore mone
175/1 He GYHKIHOHEPYET,
G Y Y- 7 1520000
€0/1
80 - ~ - L0
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