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1. MPAMEHEHHUE METOAA OTTAUBAHHUA

1.1. Merox oTraMBaHHA Mep3.JbIX TPYHTOB C HCIO.1b-
30BaHueM 3JEeKTPOHarpeBaTe/ el pexOMeHAyeTcsd NPUMEHATh
B HCKJAIOMUTENbHBLIX CAy4asix — MPH HEBO3MOXKHOCTH [pPH-
MEHEHHS B3PLIBHOT'O HAH MEXaHUUYECKOTO PHIXICHUSA, 4 TaKKe
npd HAJHYHH CBOGOAHOH SJEKTPOSHEPritH, MPH YCIOBUH
NPUMEHEHUSA ero He B yuwepd APYyruM CTPOUTE/IbHO-MOH-
TAXHBIM paboTaM, OCYILECTBAAEMbLIM CO 3HAYHTE/JbHOH
3aTpaToH 3/JEeKTPO3IHEPrHH (3INeKTPONporpes GeToHA H AP.)
i C COIVIaCHSl HHCTAHUHH, KOHTPO.IHPYIOULHX PACXOA H MO-
TpebJ/IeHHe 3J€KTPOIHEPriH.

1.2. Llenecoo6pa3HocTb MOArOTOBKH MEP3/BIX TFPYHTOR
K pa3paborke pa3qUYHBIMH MErOZAMH O030CHOBbIBAaETCH
TEXHOJIOTHEeR M CTOHMOCTbIO NMPOHU3BOACTBA PAGOT.

1.3. OrrauBanHe TPYHTOB MPHMEHAOT MPU CPaBHH-
TeJbHO HE6OAbUWIHX 06 beMax MOArOTaBAHBAEMOr0 rpyHTa —
OTOrpeB HebSOJbUIMX KOTJIUBAHOB, Y4aCTKOB TpaHuUIed, BBO-
NOB H T. A.; B TPYAHOAOCTYIHLIX MECTaX H CTeCHEHHLIX
VCAOBHAX; NPH OJH3KOM PACMOJIOMEHHH K MECTy NpOH3-
BOJACTBA paboT TPyOOMNpPOBOAOB, Kadeaeld H APYTHX MOA3EM-
HbIX COODYXXEHHH; NPH aBaPUAHLIX H PSMOHTHBIX padorax.

Jas 3THX uenel ucronb3yercs MOBEPXHOCTHOE M pa-
JHaJbHOE OTTaHBaHHE.

1.4. Tlpu mMOBEPXHOCTHOM OTTAMBAHHH MPOrpPeB OCYLULE-
CTBJASICTCSA CBEPXY — BHHM3 OT Harpesare.ls, pa3MelleHHOro
Ha NOBEpPXHOCTH rpyurta (puc. ).

IMpeumyuiectBo MeTOZA NOBEPXHOCTHOrO OTTaHBAHHA
3aKJI04aeTCs B MPOCTOTE€ MOHTAXKa W 3KCAAyaTalUH Harpe-
BaTeAbHbIX NpuoOpos. OfHAKO ero mpHMEHEHHe NMPUBOJHT
K 3HAYHTEJAbHBIM TEM/JIOBbIM MOTEPsiM, 4YTO OOYC/OBAHBAET:

HH3KUA K. n. 4. HAarpesatesed;

MENJIeHHbII TPOUEeCC OTTAUBAHHUA H3-3a OXHOITOPOH-
HEro TenJa0BOro BOSAeﬁCTBHﬂ Ha TPYHT,;

HeMpOU3BOJAHTE/NbHBIE 3aTpaThl Tena1a Ha HCMapeHHe
BEDXHEro C/10s MepeyB/AaXHEHHOrO IPYyHTa;

YBEJIHYEHHbLIE 3HEPro3arparbl Ha OrranBaHHe €AHHULLI
00beMa IpyHTa.
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Kpome TOro, mnoc’ofinoe o1Ta¥BaHHE TPyHTa INPHBOAHT
K HenpoM3BOJAHTENbHOMY HCNOJb30BAHKIO 3€MJEPOHHLIX
MalUnH NPH nocaexnykulefi ero paspaGoTke.

ITosaToMy MeTOAbl NOBEPXHOCTHOTO OTTAaHWBaHHMA Kak
Hau0osiee 3HEProeMkHe M NPOJOJIKHTEIbHEIE 10 BPEMEHN
caelyeT NPHMEHsThb TOJBKO B KpailHeM cJayyae — nphu
HEeO6XOAHUMOCTH OTTAHEAHHSi TPYHTAa Ha He6OabWYIO TIay-
6uny nopsaka 0,5—0,6 44 1 MeHee, NpH NPOH3BOACTRE

7 2
g

Pnc. 1. Cxemmn yc- /
TaHOBKI  HarpeBa- g4/ R
nei
@ — NpH NOBEPXHOCTHOM
UTT2HBaLHH; O—11pH pa-
AHAABHOM OTTAMBAHHH,
] — yTenautenp; 2 —
nary cpaTenb

pador BOAN3N nOA3EMHbBIX KOMMYHHKauuil, a Takxe TNpu
3MH30AMUYECKHX pPa3pabOTKax TPYHTa Ha HeOOJbLIMX Yyua-
CTKax.

CTOHMMOCTh OTTaHBAaHUS TPYHTOB NOBEPXHOCTHHIM METO-
oM cocraasier 1,2—1,5 py6/m®. dHeprosatpaThl NpH 3TOM
kosebaiorca ot 40 no 70 xem-u/m3.

1.5. Tlpu panualbHOM OTTAMEAaHHM NPOrpeB NPOM3BO-
JMTCS B IOPU30OHTaAbHBLIX HanpaBJeHHsX, ,N0 paauycam*
OT HarpeBaTeJ/isi, Pa3MELIEHHOIO B Mep3ao# 30He TpyHTa
B wnype nuametrpoM 60—100 wa wu rayGuHofi, paBHOI
100—120 ca (puc. 1).

Tlpu panmMaibHOM OTTAWBAHHH BOSMOXKHOCTb TENJOBOTO
BO31e/CTBUA OJHOBPEMEHHO NO BCeil uay Gosbliel yacTH
rayOHHBI NpOMep3aHHsi 006eCNeynEaeT:

MUHHMMaJNbHLIE TENJOBLE NOTEPU NMPH NPOrpeBe;

MHMHHMAaJIbHble SHEPro3aTpaThl Ha OTTAMBAHWH €AMHHLLI
ob6beMa TPyHTa;
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8HauuTeJbHOE COKpauleHHE BPEMEHH OTTaUBaHHA, TaK
KaK TemaoBOil MOTOK pAacCHpOCTPAHAGTCH BO BCE CTOPOHH
OT MOBEPXHOCTH Harpend;

BO3MOXHOCTb OTTaHBaHUA TPYHTA HA [JYOHHY nmpoMmep-
3aHUA, 00eCleYHBAOWYI0 UIKPOKOE NPHMEHEHHE 3eMJe-
POHHBIX MEXAHHU3MOB.

1.,6. B kayectBe TenJIOMCTOYHUKA INPH PaAHATLHOM
OTTauBaHHIl HauGosee 3(P(HEKTHBHO HCIOJb30BATh 3J/EK-
TPUYECKHE HIVB. YAOOCTBO 3JEKTPHYECKHX HIV 3aKJI0-
YaeTCsl B MPOCTOTE MOHTAXa W OOCAYXKHBaHHA; OTCY TCTBUH
JOTOJHUTENBHOIO 000PYA0BaHHA; BO3MOXHOCTH TNOJILILEP-
XHBaHHS HeOGXOAHMOH MOLUHOCTH H TEMIEepaTypbl Ha
MIOBEPXHOCTH HIVIBI, a TaKxke JOCTYIHOCTH H NPOCTOTe
MX HM3rOTOBJ/ICHHUSA.

1.7. Ce0eCTOMMOCTb OTTaHBAHMSA TPYHTOB PaAHaAbHbIM
METOAOM C HCIIO/Ib30BAHHEM 3JEKTPHYECKHX MIJI COCTaB-
asger (npu rayOuHe npomepsauus 1,5 #) 0,5—0,7 pyo/s®
npH sHeprosarpatax ot 13 no 18 xém-4/m? (3Heprosarparht
MPH MCNOAB30BAHUU NAPOBLIX, BOASAHBLIX HIJ H 3JEKTPOAOR
coctaBisior 40—70 xem-4/m*)*,

1.8. Meroa paaHasbHOrO OTTAMBAHUA CJAEAYeT MpHMe-
HATh (3@ HCKJIIOUEHHEM CYy4aes, ONHCAHHBIX B 0. 1.4) kak
Hau6osee 3KOHOMUYHBIA H NPOM3BOZHTE/bHbIM.

Hast 37X uened npUMeHSOT 3/1EKTPOHArPeBaTeH, Bbl-
nyckaemele CEpHUHO.

TexunHUecKas XapakTepPUCTHKA HarpesaTes

[loMuaabHas MouHoCTs . . . . . . . - .o 1 xsm
HomuHaapHOe Hanpsixenme ., . . , . . . .. 220
HOMIHAMBHBIT TOK . . .+ . . v v« v o . . 46 a
Couporusnenne cnmpaat ., . . . . . . . . .486 ox
Y nenpHas 110BePXHOCTHAS MOLIHOCTH clnpantu, 3,5 em/cm?
To we, akTuBHOH 4acTu Tpyoxu , . ., . . .2 »
[{uxpoMoBas poOBOJIOKA:

JHAMETD + o « o o o o = « + w v o o+ .06 an

81 ) )
I"apautuiiplii cpok padotst HarpesaTeaeii . . 3000 «

[lpu HEOOXOAHMOCTH HCHO.1b30BAHHA 3IIEKTPOHArpEBa-
TeaeH MIsi NOBEPXHOCTHOTO OTraMBaHus NOCJeJLHHMe yCTa-
HaB/IMBAIOTCA B TEMJIOU30AUPOBAHHKIE KOPOOA.

* Lukanuislii METOT OTTAaNBAH!IAd MEp3AniX [PYHTOB TPYOUITHIMH
saekTponarpesateasamu. Crpoituanar, M., 1967.
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1.9. TIpou3BOAUTEJNbHOCTb METOAOB IOBEPXHOCTHOrO
H DajHaJbHOTO OTTaMBAaHUS MOXHO ONPEAEJHTb HCXOAA
H3 TNOJHOrO0 KOJAM4ecTBa paGOYHX LHKIOB B Ce30H [/
H 00beMa OTTasgHHOrO IPYHTA Vi 3a 3TO BpeMd

[Ton = L Vi M3jce30H, Q)
2Ry 24
rie L[=-""-""" quraos,
tobut
316Ch 2 — KOJHYECTBO AHEHd B Ce30He, B TeYeHHE KOTO-
pHX  HEeOOXOAMMO NPOM3BOIHTH NPOTPEB
IpYHTa;

ky. — K03(DOHUMEHT HCMOAb30BAHMA HArpeBaTeqeil
no BpemenH, npuHathi 0,8;

Togm ~— OOLIKEE BPEMsI HAXOXKJACHHA  HarpesaTteseit
Ha 3axBaTKe B %

Tobm = “np _IL 18 + T %,

<np — BPEMsl Nporpesa B %;

<z — BPEMsl TEPMOCHOTO BbIACPKHBAHHA B 4;

<y — BpeMs, HeOOXOAUMOE AJIA MOHTaXa H JeMOH-
TaXa HarpesarteJseil, B 4;

Vax — 00DEM  OTTASSHHOTO TpYHT2 Ha OARHOH 3ax-
BaTke B M3

pa— 3
Vsax = Fo*r Hkpac M7

31ech F,, — MOWAAL OTTaHBaHHA B M7
H —ray6una OTTaMBAHHA B M;
kyic— KOSOOUUHMEHT  DALlHOHAMBHOH  PACCTAHOBKH
HarpepaTe/ed, NPH pacyertax npuHuMaercs 1,1,
Taxum oGpasowm,

- zkye + 24 I
Thon= - Ty For [Thme 457200, )

2. ONPEAEJEHHE OCHOBHbIX RABMCHMOCTEW!
fIPU OTTAMBAHUH MEP3JbIX TPYHTOB

2.1, lnsa ycnewsoro npousBOACTBA PadoOT MO OTTaH-
BaHHIO MEP3JbIX TPYHTOB 3/JEKTPOHAIDEBATEAAMH HEO6XO-
JUMO YYHTHIBATL OCHOBHBIE VCJIOBHA, BAUAOLLIE HA TENAO-

i)



nepejayy M pexHM OTTAaHBaHMs TPyHTa: MOLLHOCTb Harpe-
BaTeJsl U PEXHMM €ro paGoOThl; PEXHM IPOrpeBa F'DYHTOB;
¢dusnyeckue u TenjodusuyecKkHe CBOHCTBA TPYHTOB.
BiusiHHe 3THX YCJAOBHA Onpejeasietcs TenJaoTexHHye-
CKHM pacuyeToM H npoBepsieTCs KOHTPOJbHBIM IIPOrpEBOM.

BJIMSIHHE YJEJbHOH MOIIHOCTH HATPEBATEJS
¥ PEXXUMA Er0 PABOTbI HA BEJHYHHY PAJIHYCA
W BPEMEHU MPOTPEBA

2.2, Kax nokasa’au HCCaenoBaHus, GakTOPH, BIHAIOLHE
Ha BEJHYUHY Pajuyca W BPEMEHH OTTaUBaHHS, MOTYT GHTL
pasjeJieHbl Ha CAEAYIOUWHE TPYNMb:
a) ¢axkTOpLl, HENOCPEACTBEHHO CBA3aHHLIE C yAeJbHOM
MOILLHOCTbLIO HarpeBaTess;

6) ¢axTOpEl, 3aBHCAlME OT PexHMa pabOTh Harpesa-
Teas (pasauuHbie CNOCOOB YCTAHOBKM HArperatens
NpH OTTaMBAHHH).

Bausinde npuBeieHHHX (aKTOPOB Ha CKOPOCTb OTTaH-
BaHHs JaNeKO He OAMHAaKOBO. IIpH HeGOJBIUMX YAENbHBIX
MOILHOCTAX HarpeBaTeJs HAWJAYULIHM YCJAOBHEM TEJO-
o6MeHa fIBJASETCS HEeNOCPeACTBEHHbIl KOHTaKT Harpesares
¢ MaccHBOM rpyHTa. C yBeJHUEeHHEM YAeJNbHOH MOLIHOCTH
TaKHM YCJOBHSIM COOTBETCTBYe€T ero CBOGOAHasi YyCTa-
HOBKAa — NPH ONPeAEJEHHOM pACCTOSHHM HarpeBaTeqast OT
rpyHTa. YBe/JHYEeHHEe H.1H YMEHblUEHHe 3TOro pacCTOSHHS
CBEpPX ONpEJeJeHHOT0 3HAUHTEJNbHO YXYyAIUaeT TemI006-
MEH, yBe/JIHYUBasd BPEMS M 3HEProeMKOCTb Tpolecca
oTTaWBanus. BhluenepeuuciaeHHble QaKTOPH BAHSIOT W Ha
BHYTPEHHHE TNPOLECCH, IPOHCXOASIUWE NPH Nporpese.

2,3. PauuoHaabHOCT M 3KOHOMHYHOCTb Ipolecca
OTTaHBAHHSl OLEHHWBAETCS YHEPrOEMKOCTBIO: NPOH3BENEHUEM
3aTpaT 3JEKTPO3HEPTrHH Ha BpPEMdA NPOrpesa, NPHBEACHHOE
K 1 M3 OTTassHHOTO TpyHTa, T. €.

Nrypn )
3 =—V'L Kem -4/ M3, (3)
oT
rie N — MOLHOCTL HAarpepare/is B 6M:
N=Fyu Ny, 6m

H/¥

Ny =

N 2
smjcu?,
FM&I‘ /



31eCb Fy,, — MoJIe3Has NJOWAAb HArpesaTeas B Cu%;
Ny, — yAeabHasi MOILHOCTL Harpesatels B 8m/cm?;
Tip — BPEMs Nporpesa B 4;
Vor — 00bEM OTTAasHHOTO TPYHTa B A3;
7 — KOJMYECTBO HArpesaredefl B LT,

HanpuMmep, npu OTTauBaHHM TPYHTa TPaHlIed C 00be-
MOM Mep3a0Te 50 #? GbI0 HCNOAb30BaHO 40 HarpeBaTteselt
MOWHOCTLIO 1 xém KaxAwill. Bpemsa orrauBanus 16 4.
DHeProeMKOCTb OTTaHBaHHs COCTaBaAseT

1.16- 40 .
9 = —— 13 xem -4 i®,

2.4. DnexTpoHarpeBaTeaqd MO YJAEAbHOH MOLIHOCTH
MOXHO Pa3ie/HTh Ha TPH TPYMIBL:

C yAeasHO# MmowwnocThblo 0,3—1,5 am cu?;

C yaeapHOH MolHOCThIO 1,6—2,8 6m/ca?;

C yAeabHOH MOILHOCTBIO, MNpeBHamilei 2,8 smfcm?.

C yBe/qHueHHEM YJAeJbHOH MOLHOCTH Harpesare.s
CKOPOCTb OTTaHBAHHA yBeJHUUBAeTCH (NMPH 3TOM CJAeAyeT
yuHTBIBaTh 0. 2.7).

2.5. HUcnoar3oBaHue 3jexrTpoHarpeBateseffl ¢ He60Jib-
woi ynaeapHo# MowHocThio, paBHoit 0,3—1,5 em/cm?,
NPpHBOAUT K 3aMelJeHHI0O Npouecca OTTaHBaHHA uvepe3
HEKOTOPBI/l TIPOMEKYTOK BPEMEHH.

B nepuox 3ameianeHHs mnpouecca MNporpeB CAEAYeT
npeKpawiath, TaK KaK YyBeJuYeHHe BpPEMEHH Nporpesa
NPHBOJAHUT JHIIb K YBEJIHUYEHHIO 3HEPrO@MKOCTH OTTauBa-
Hud. MakcuMa/nbHOe BpeMsi NpPOrpeBa AOAKHO COCTaBAATH
8—10 4, uTO OueHb BaXHO, TaK KAaK OTpaxaeT (usuue-
CKHH CMBICT npouecca OTTauBaHusl. HarasausiM noxtBep-
MACHHEM MOXET CAYXHTb MPHMEHSeMbl# B HacTosLee
BpeMs DEeXUM NpOrpeBa 3/JIEKTPHYECKHMH HIr/iaMu HeGOJb-
WoH yaeabHOM MouwHOCTH. CTpeMAeHHe YBeAHYUTh PaJHYC
OTTauBaHUsI MPHUBOJHT K MNPOAO/KHUTEIBHOMY BpEMEHH
nporpeBa 10 20—24 %, 4YTO JMIUb YBEJIHYMBAET IHEPro-
emkoctb 10 30—40 xem-4/x#* npu MAKCUMAILHOM pagHyce
orrauBanus 0,25—0,3 .

[To TexHOMOrHYECKHM mapaMerpaM TaKO€ OTTauBaBHe
Heab3s NMPU3HATH PalHOHAIBLHBIM.

2.6. [lpumenenue siexTpoHarpesaredeit ¢ YACALHOH
MowHoctsio 1,5—2,8 ém/cmu? paer onTuMaabHOR COOTHO-
LIeHHE CKOPOCTH H 3HEProeMKOCTH MpOLecca.



IpenMywiecTBO TakHX Harpesatesell COCTOMT B 3HaYu-
TeJIbHOM COKDAlleHHH BPEMEHH NPOTrpeBa NPH MaKCHMaJb-
HOM pajHyce OTTauBaHHf.

2.7. Yseauuenue yHeabHOR MOIWHOCTH HarpeBareas
ceuiwe 2,8 sm'cu® CKka3LIBAGTCH HE TOALKO Ha CKOPOCTH

Il

(7773 i f

A

670 g

Jwepeoemrgcme ommovbanus 0 Om e /47m0
o
N

g / l J
Yenowan mounocmes wocsebamens 8 Ln/cmé

Puc. 2. 3aBHCHMOCTb IHEPIrOEMKOCTH OTTaMbAHKA
OT yaeJbHOH MOUINOCTH Harpesateas

OTT4HBAHHMSA, HO M Ha BEJIHYWHE YAENbHBIX 3aTpaT SHEPro-
eMroctd (cMm. u. 2.3). Ilpy 3TOM 3HEProeMkoCTbp 3HaYu-
TENbHO BO3PacTaeT M NPHMEHEHHE TaKWX Harpeareaels
CTAHOBUTCSl SKOHOMMHECKYH HEBBITOAHBIM (puC. 2).

2.8, DuekTpoHarpeBaTe/JlH C YAEABHOH MOILHOCTBKX
1,6—2,8 sm/cm® npu OTTavBaHHH YCTaHaBAMBAIOT B IUNYPbI
cBOOOAHO, T. €. NOBEPXHOCTbH HarpeBaTeast He KacaeTcs
creHok wnypa. Ilpu 3TOM cyuiecTsyer ONTHMaJjbHOE pac-
CTOSIHHE MEXJAY CTeHKOfl unypa W HarpeBateneM COOT-
BETCTRYIOILEIi VAeJbHON MOLIHOCTH, NPY KOTOPOM CKOPOCThb.

8



OTTaMBAHMA MakcuMaabHas. OnTuMaabHOE paccTosiHue
OT HarpesaTe.s A0 CTEHKH LUMypa ONpepeNsieTcss COrIacHO
rpaduky, npeaCcTaBIeHHOMY Ha pHC. 3.

2.9, Harpesateau c yAeabHOH  MOLUHOCTBIO
0,3--1,5 em/cu® ycramaBamBalOTCSt B WNVP C 3aCHINKOI,

J T

S
N

N

D
S

Ydenonasn Mownocme wozpelomens 8 0m/cm’

7

g 7 Z

Paccmosnve mendy uemnod wrypa v woeoedamenen 8 ma

Puc. 3. OntuMmanbHoe pacCTofiHne MewAy CTEHKOIl
Wnypa N HarpesaTeaeM

T. €. C MJOTHBIM KOHTaKkTOM €ro C MacCHBOM T[pyHTA.
Harpesarenn mnoa06HOrO THNIA HCNOJBL3YIOTCH TOJABKO
B HCKJIIOUYHTEeNbHHX cayudaax. IIpH a3TOM caeayer NOMHUTE,
4YTO paawyc ortauBanus cocrasaset 0,25—0,3 .

BJAUSIHHE PEXXHMA MPOIPEBA I'PYHTA HA PAJHUYC
H BPEMA OTTAHMBAHHS

2.10. JautensHOE TeMNEPATypHOE BO3JEHCTBHE HA FPYHT
HepauuOHa.1bHO. [IpH AJAMTEbHOM NpOTpPeBe TIPYHTOBas
Brara O6JuM3jexalux K HArpeBaTeNl0 CJA0OEB HauHHaeT
HMHTEHCHBHO MCMapsATbCA, MPOHCXOAHT NEperpes KOHTAKT-
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HOTO CJ10f, B pe3yJ/ibTaTe Yero NJI0THOCTh TeNJI0BOr0 NOTOKa
3HAUMTE/LHO CHUXKAeTCA. B 3TOT nNepHOR NPOHCXOAMT
3aMeJJ/IeHHe npouecca, T. e, AaJbHeHllee yBeJHYeHHe Bpe-
MEHH INporpeBa He TNPHUBOILHMT K YyBEJIUUEHHIO paAHyca
OTTAMBAHKS, @ YBEJWUMBAET JHIlb SHEPrOEMKOCTb.

2.11. Hau6osnee 1e1ecOO6Pa3HBIM CJAEYET CUUTATh
UHKJWYHBIE NPOTpes.

OTranBaHHe B 3TOM CJyyae NPOH3BORUTCA C Ye€peno-
BaHHMEM UMKJOB NPOrpe€Ba U TEPMOCHOTO BbILAEDPIKHBaHHUSA,
CHAEeNYIOWHKX APYT 3@ APYroM. B mepHox nporpesa K TPyHTY
NOABOAUTCA TENJO, HEOGXOAUMOE IJ/si OTTaWBaHWSA HEKO-
TOPOr0 ofbeMa M HarpeBaHHss ero Ha ONpejles]eHHYIO
BeJIMYHHY. B mnepuos TepMOCHOro BHIAEPKHMBaHHA 4YacCTb
Tensa, NMOJAYYeHHas NPH HarpeBaHHH 3TOro ob6beMma, pac-
XOJAyeTCs Ha VBEJHYEHHE 30Hbl OTTAaHBAaHHA W HarpeBa ee.

Ilpn nono6HOM pexuMe OTTauBaHMs oO6liee BpeMs
NpOrpeBa HEBEJHKO: IEPHOL TEPMOCHOTO BbIAEPKHBaHHs
HCMOAB3YyeTCs He TONbKO AJs JajJbHEeHIIero OTTauBaHusd,
HO M A5l BbIDABHHBaHUS TeMIIEpPAaTyp, YTO NO3BOJSET H306e-
XKaTb NOGOYHLIX $iBJCHHH, ONMCAHHLIX BHIle (nim. 2.5, 2.10).

2.12, OcHOBHON BeanYMHOM, onpepeasiouleli BeCh Mpo-
Luecc OTTaWBaHHA B 1eJNOM, €BJASETCS BpeMs INepBOro
nporpesa, Tak Kak B 3TO BPEMA TPYHT AOJIKEH MOJYYHTh
BHOJIHE OnpejeneHHOe KOJHYecTBO Temual. Bpems nepeoro
nepuosa nnorpeea cocrasaser 6—12 4, BpeMs Tepmoc-
HOTO Bblaep:kuBaHud — 3 — 6 #. Takol uuka (nporpes
M TEepMOC) B 3aBHCHMOCTH OT TJAYOUHB TNPOMEP3aHusi
¥ (H3HKO-MeXaHHYeCKHMX CBOHCTB TIpyHTa [OBTOpseTCS
2—3 pasa. Hanpuwmep, pexuM nporpesa (8m--41)2— 8«
nporpeB M 4 % TEPMOCHOE BblAEPXKHUBaHHE TNOBTOPSETCS
JBakK bl

ﬂgnpoGHbm pacuer pexuMa [MpoOrpeBa NpPHBOIHUTCS
B 1. 2.26.

BJIMSIHUE ®H3HYECKHX H TEMJO®U3IUYECKHX CBOVCTB
iTPYHTA HA PAJMYC U BPEMS OTTAHUBAHHS

2.13. Ipu npoussoacTee pab0T N0 OTTAHBAHHIO TPYHTOB
HeO6XOAMMO YUYHTHIBATh, UTO BEJHYMHB Paauyca H Bpe-

1 TIpH MCMOJb3OBaHMI HarpeBaTenefl € YAeAbHOH MOUIHOCTBIO
0,3—1,5 em/cu? nporpes npouspoautcs B Teuenne 10—12 « Toanko
onuH pas. B 3TOM cayuae Temna, MOAYYEHHOTO NPH NPOrpeBe, Hexo-
CTaTOUHO AJ% YBelHyeHHs pajMyca OTTaMBaHHA TNPH TEPMOCHOM Bbl-
JiepKIBAHIN,
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MeHHM OTTaMBAHHSA 3aBHCAT OT [PYHTOBLIX YCJAOBUH H B IEp-
BYI0 OY€Peb OT BUJAA I'PYHTA, €r0 BAaXHOCTH, TEMIIEPATYPH
¥ 00BEeMHOTO Beca.

BJIHWSIHUE BHIA TPYHTA

2.14, CxopoCTh OTTauBaHHMs H3MEHSETCA C H3MEHEHHEM
AucnepcHocty rpyHra. [lecuanble TPYHTHI COCTOAT H3 He-
604bIIOr0 KOJHYECTBA KPYMHBIX TBePABX 4aCTHL; B TJH-
HUCTHIX TPYHTAX — MHOT'O MEJKHX YacTHlU. HacTHLbl TPYyHTa
HAXOJATCS B HENJOTHOM COINPHKOCHOBEHHH ADYT C APYTOM,
H KaXJblH KOHTAKT CJYXUT NPENsITCTBHEM TPOXO0KACHHIO
tenna. CaeoBaTesbHO, C YMEHbLIEHHEM JHCIEeDCHOCTH
TPYHTOB (yBe/IMYEHWEM KPYMHOCTH TBEPAbIX YaCTHL) CKO-
poOCTb OTTauBaHus YyBeaHuHBaeTcs. [lecuaHble TPYHTHI
OTTAuUBAIOT 3HAYHTEJbHO OhICTpPEe, YeM TPYHTHI IMTHHHCTHIE.

Hanpumep, npum nporpeBe B TeuyeHue 8 4 pajMyc
OTTaWBAHUS TJIHHHCTOTO IPyHTa cocraBaser 25 cx, a mec-
yaHoro — 30 c# (NpH OJAMHAKOBBIX HAUaJbHBLIX YCAOBHAX).
C yBeadueHueM BpeMeHH mporpesa A0 12 % 3Ta pasHHua
yBeanuuBaetrcss Ha 10—12 car,

BJIMSIHUE BJAXHOCTH IMPYHTA

2.15, OcHoBHOe, ompefesiollee BAHSAHHE Ha CKOPOCTb
OTTaWBaHUS OKA3HIBAE€T BJAMHOCTb MEP3JILIX TPYHTOB, T. €.
Jen W HezaMmep3was BoAa. C yBEeJIHUEHHEM BJIAXKHOCTH
rPYHTa CKOPOCTb OTTAHBAHHA YMEHbLUAETCH.

Tak, mecuannle, KPyMHO3€PHHCTHIE H IPaBHiiHbIE TPYHTHI
OGLIYHO coAepxkaT Mano BOAb. B rpyHTax nblieBaThHX
U TAMHHCTHIX BOIBI comepxurcs 6osbiue, CKOPOCTh OTTaM-
BaHHMS B I[1€DBOM CJydYae 3HAYHTEJNbHO MNpeBHIlLIAaeT CKO-
POCTh OTTAUBAHHSA TJIHHHCTBHIX T'PYHTOB.

Hau6osiee CHIBHO BJAXHOCTb TPYHTOB BJHSET Ha CKO-
pPOCTb OTTaUBaHMsA uepe3 (asoBble mepexoinl BOAbL. [lpu
3TOM uYeM GOoJblle BJAAXHOCTb (JIbAHCTOCTb) TPYHTOB, TEM
6osblie Temia 3arTpayuBaeTcs Ha ¢as3oBble Nepexobl
B HUX U T€M MeHblUe CKOPOCTb OTTaHBAHHA.

Hanpumep, npu mnporpese B TeueHue 8 # paguyc
OTTaWBAHUA COCTaBJASieT: JJ5 MeCUaHhX TIPYHTOB HPH
BaaxHocTax 4, 8, 15, 20% — coorsercrBenno 35, 32, 28,
25 cm; Inas TAHHHCTEIX TPYHTOB NPH TeX Xe BJAXKHO-
CTX — cooTsercTBendo 27, 24, 21, 19 ¢x (npu oauHaxo-
BbIX HAYaJbHBIX YCJAOBHAX), C yBeJIUYEHHEM BPEeMEeHH Ipo-
rpesa 10 |2 % 3rta pasmuuua yseauuyuBaeTcss Ha 15—18 ca.
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Tabanuna 1

Pacuet tenaa NpH OTTAHBAHHH NECYAHbIX H MIHHHCTBHIX TPYHTOB

Pacxox Tenaa B Kxaa

BanamuocTb
Bg?(')};:z Harpes uarpes | Harpeus | 18BI€-1 gepgo. | Harpes ofutne
B % Cf'g;}f{? BOAL [1hAa ;‘}’:‘;a norepH H';OJ):E'R o | 3aTPaTi
[Tecoxk
4 I 4183 ’ 0 310 4960 360 977 | 10742
15 4200 i 0 920 16 800 1050 2303 | 25333
25 4680 f 0 1560 26 000 1625 3386 | 37 251
FrnHa
18 4715 1718 655 10800 i 675 1 1978 | 21758
27 4830 | 2025 | 1098 | 17568 ‘ 1098 | 2616 | 28785
40 5625 3105 1783 l 28 520 l 1783 ! 4002 | 44023

B Ttaba. | npuBejeHbl JaHHBIE pacyeTa pacXoROB Ten.a
IIpY OTTAUBAHUHM NECUAHBIX W IVIMHUCTHIX TPYHTOB. Pacuer
NpoU3BeJeH INPH CACAYIOWHX HCXOAHBIX JaHHBIX: 06beM-
HH Bec rpyHToB 1600 K2/ oObeMHBII BeC ckeJera
rpynTtoB 1150— 1550 xe/#3?, nauanbHas Temmeparypa pYyH-
108 — 10°C; KOHeuHasi TemIlepaTypa OTTafHHLIX TPYHTOB
-+ 5°C; BJIQXKHOCTb NeCYaHbIX TPYHTOB M3MEHHJIACh OF -
10 25%; BJAAXHOCTb TIJIHHUCTHIX TPYHTOB H3MeHH/aCh
or 18 no 40%.

B cooTBeTcTBMM ¢ JaHHBIMH Ta6a. 1 ot 46 10 65%
€IMI0BO#l 9HEPruM PacxXOoAyeTCd Ha NJaBJaeHHe JbJa.

2.16. BaaxHOCTb Mep3Ja0ro rpyHTa — KOJHYECTBO BOAMI,
Haxoasleecst B FPYHTEe KAK B XMUAKOH, TaK M B TBEePAOH
(ba3e, BLIYUC/IEHO B MPOUEHTAX K BeCy CyXOro IpyHTa Hiu
ero o6neMmy.

Jasi 0XHOPOJHBIX MEAKO3E€DHUCTLIX TPYHTOB BECOBYHK)
BJAAXKHOCTh AONYCKAETCH OHpeleanTb METOLOM BbICYLIH-
BaHHA, KaK ¥ AAs TaabX rpyntos, no I'OCT 5179-49.

Jl1s HEOAHOPOAHBIX MEp3JblX TPYHTOB c/aelyeT OTOH-
path M3 iuypdoB He MeHee Tpex 00pa3UOB C Kax.10ro
ropusonTta. [loBTOPHOCTE sa0OPATOPHOrO ONpele/IeHHs
BAAXHOCTH NPHHUMAETCs He MeHee TDeXKPATHOM.
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2.17. KoJanuecTBo BOMH,

HaxoAsulecs B TBepiOH

H wuakoi ¢asax, Ang NpHOJHKEHHOH OUEHKH B NMOJEBLIX
YCJOBHAX MOXKHO Onpeneautbh 1m0 (GopMyJaam:

Bec Bec
Woﬁm = WJI

o6 iy700
‘Y/oﬁm = Wn

+ W}?ﬁ % )

(4)
(5)

+ Wy %;

rie Wesh — obulas HAM CyMMapHasi BJ2XHOCTb, Olpene-
Jsiemas corJgacHo m. 2.16;

BCC

a2 — BECOBOE COAEPK

aHue AbJa B eAHHUlE 0O6bema

MEep3JI0ro I'PYyHTa;

BEC

n — BeCOBOEC

colepxanue HesaMmepsluei

BOAEHI,

onpejeasieMoe COTJaCHO puc. 4;
W&, — cyMMapHas O6beMHAR BJaXHOCTb;

6
W3 — o6beMHOe COolepxKaHnue JbAa B e1HHHLE 06be-
Ma Mep3JIoTO TPYHTa;

4%

2,18. TpaHHuHmlEe BeJH-
4HHBL KHAKOH (asel Aad pas-
JHYHLIX TPYHTOB onpejeJsn-
I0TCA B 3aBUCHMOCTH OT Ha-
4aJbHOM TemnepaTypsl IpyH-
Ta H ero MakCHMaJbLbHOH MO-
JEeKyJADHOH  BJArOEMKOCTH.

2.19. Tlor abAUCTOCTHIO
MEP3JbIX TPYHTOB INOHHMA-
eTcd  obiiee COAepxKaHHe
JdbjJa B MEP3JOM TDYHTE, Bbl-
paXxeHHOe B 10/8X OT Beca
MEp3JOro TrpyHTa HJIM 0T
obbema,

OTHOCHTEALHOH JbJAHCTO-
CThb10 HA3BIBA€TCH OTHOLIEHHE
Beca Jbjla K BeCy Bcefl BO-
JIBl, copepxauleiics B Meps3-
J0M TpYHTE.

— obbeMHOe COJAepxaHde He3amep3lleid BOALL.

w :
S i

7 :

3 |

S 20\ !

Ny 7 ]

o N T
S rhe=il ,

S 7

X

SR Iy B -

Temnepomypo eoywma 6 €

Pnc, 4. KoauecTsBo nesameps-
urefl BOZBL B THITHUHBIX I'DYHTaX
B 3aBUCHMOCTII OT MX TeMmepa-
Typut (mo 3. A. Hepcecosoil)

/—rauHa, CcoZep)kallaf MOHTMODPHIJIO-
HUT; 2—FAHHR; §—CYTIHHOK: 4—Cynech;
5 —~necok

BJIMSHHE TEMNEPATYPBI FTPYHTA

2.20, Crenyouum GakTopoM, BAHSIONIMM Ha CKOPOCTb

OTTaHBaHus,
C vMeHbUIEHHeM HayaabHOH
POCTb OTTAMBAHHA,

sIBJAE€TCA HauvaJbHasg TeMhneparypa TrpyHTa.

TeMIepaTyphl TPYHTOB CKO-

YMeHbIIaeTCd.
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[lIpn 3ToM BiMsAHHE HAya/bHOA TeMmepaTypsl CPyHTa
HA CKOPOCTb OTTaMBaHUs GOJlee CHJALHO CKAa3blBAeTCHA IPH
IPOrpeBe TJIMHHCTHIX TCPYHTOB, TaK KAaK JbJHUCTOCTL HX
YBEJAHYMBAGTCA C MOHMMKEHUEM TeMmeparyp.

Hanpumep, mnpu nporpeBe B TeueHue 8 z paauyc
‘OTTAHBAHUA TPH HaAYaJdbHbIX TeMmleparypax rpyHra —3;
—5; —8°C cooTBercTBeHHO cocrasaseT 19 MeCYaHoro
rpyura 30; 28; 26 cm; aas raumudacroro 26; 24, 22 cx (npu
0 1MHAKOBLIX HAUYA/MbHBIX YCJA0BUAX).

BJIUSIHHE OB BEMHOTO BECA

2.21. C yseanueuueM O0O0DBEMHOr0 Beca TpPyHTa CKO-
POCTb €ro OTTauBAHHA yBeJHUHBAETCH.

[Tpn yMeHbuIeHHH O0DbEMHOro Beca IPyHTa YyBeJaHYHd-
BaeTcsA CoJepiKaHHe BO3AYyXa, TEMJONPOBOIHOCTb KOTOPOro
3HAYUTEJIBHO HHKe, uYeM TBepAas HJAH KuAkad assl
rpyHTa, mo3toMmy OoJee phIXJAbd, Go/ee BO31yX0COAep-
XalUi rpyHT uMeeT M 6oJee HHU3KYI0 CKOPOCTb OTTaH-
pauus. OJHaKo BBUAY TOr0, 4TO ,KYJAbTYPHHIA® caoit
rPYHTa IpH CTPOMTENLCTBE CaMBI#f PAa3sHOOOPA3HLIH, yueT
BJIHAHUA 00’b€MHOTO BECa Ha CKOPOCTb OTTAUBAHHA MOXHO

HE MPOHU3BOJUTh.
YTEMNEHUE TPYHTA JlIPH OTTAUBAHUH

2.22. I1px oTTadBaMUd TPYHTOB HArpeBaTeIbHoIe [PHU-
O0pbl M MOATOTOBJAEHHBIH YUYaCTOK ZOTKHBI OblTb TLLA-
TeJIbHO yTemJeHsl. B kayecrse yremadrens MOXKHO NpUMe-
HATH JI060f TenJOH30AAUHOHHLIH MaTepuaa (Tada. 2), 3a
HCKJIIOUEHHEM JerKoBOCMIaMeHsIeMOoro.

[IporpeBaeMelil yuacTox yremasercs u4pe ero pajdo-
4UX KOHTypoB Ha 40—50 cx. Hanpumep, npu wapuaue
HaMedyeHHOH TpaHiled 1 # wWUPHHA yTemauread 2 M.

2.23. To/uwuHy yTemaurens omnpeletdioT TemIoTeXHd-
qeckuM pacuetoMm. Kak moxasana npaxkrdxa, Aad yTtelae-
HHA JOCTATOYHO HCMO/b30BAaTh BbhIyCKaeMble MPOMBbIUI-
JIEHHOCTHIO II/NIAKOBATHBIE NJAWTH TOAWMHOK 7 cM.

IOaa 3tux weaed 10—12 wmw1akoBaTHeIX IJIHT pa3Me-
poMm 100X50X7 ¢cx# kaxaad obuIuBaiuch C BHYTPeHHei
1 BHeulHe# CTOpPOHBl GpeseHroM. Co7JpaHHbIE TENAOH30-
JAUMOHHBIE MaThl (WAPHHOA 1 s u AAMHOA 5 —6 )
HCNOJb30BaJNCh B TeUeHde BCero 3uMH2ro m2paoia. Bec
01HOro Mard — 39—49 re, croumocts — 15 —18 pys.
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Tab6auua 2

OCHOBRbIe XaPaKTePHCTHKH HEKOTOPBIX

Ten10H30JAUHOHEDBIX MaTepHAJOB

g9
=
aE
&£
Martepnran =
ao
o =
:U
3
£ 2
Ac6GecToBas TKawb . .| 150
Bara xaonkosasa . . . 50
Bozmyx . . .. ... 0
Boitaok mepcetsanoii. .| 50
Bo#inox 6ymaskumpiii . ] —
Botinok crpontenpHmii | 254-5
I pyHT, cMemanubit

c ToppoM . . . . . 20
I'pyHT mecuannii Men-

KO3epHUCTHH , . 0
Kampimur ., . . . . . —
Kepam3ut B 3achinke —
Munepanpnas BaTta. . 0
Munepanpubiii BOHAOK —
MunepanoBatupne nan-

THE o v o v e e -
Mecox peunoit . . . .| 20
Py6epona . . . . .. —
CHer ynioTHeHHb . —
ConoMuT ., . o+ . . .|2545
CrexasuHas Bata. . .| 100
Crexkasnnslii BOHJIOK 50
Topd namenpuennnii 20
Hlepcranoit soiinox

CTPOUTEabHbI . . —
Hlnak TONAMBHBIH —
lllnakoBas Bata . . 0

|
| Maornocrs B K2

600
50
1,193
330
300
84

1020

1430
400
500
100
250

400
1500
600
350
244
200
50
200

150
100
100

1 38 I S
gs | gez|5% =
ou ol | oa £
0,141 — —_— —
0,055 | 25,4 | 0,437 —
0,021 | 677 | 0,24 Cyxoii
0,046 | — — —
0,049 | — — —
0,039 | — — Cyxoii
0437 | 802(05 | 38
0,16 7.1 10,16 0,24
0,12 86 1035 —
0,18 17,1 |0,21 —
0,038 | 21,8 | 0,174 —
0,65 144 | 0,18 —_
0,10 |129 {0,18 —
0,28 9,8510,19 Cyxoii
0,15 7,1 1035 —
0,30 {172 |05 —
0076 | — | — | Cyzxoit
0,056 { 16,1 | 0,18 —
0,041 | 3,691 0,222 —
0,051 | 7,15} 0,36 —_
0,05 74 | 0,45 —
0,26 139 |0,18 —
0,038 | 21,8 | 0,174 —
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2.24, llpu paguaabHOM OTTAHBAHHH TelJOH30JSILHOH-
Hble MaThl YKJAALIBAIOTCA Ha CPYHT BAOJAb Harpesare.eil.
[pH noBepXHOCTHOM OTTAHBAHHM — HEMOCPEACTBEHHO Ha
Kopo6a, ¢ yueToM PaccTOsiHU#, YKa3aHHbX B 1. 2.22.

BBHay TOro 4TO BepxHsas 4aCTh HarpesareJst (MacCHB-
Han) AauHoi 126 mx He HarpesaeTtcs, TeNJI0H30JSALHOH-
Hble MaThl He TNPHTOPaloT H He MOPTATCH.

ONPEJLEJIEHHE PAJHYCA H BPEMEHH OTFAUBAHHSA
B 3ABUCUMOCTH OT OCHOBHbIX NMAPAMETPOB
HATPEBATEJS; ®PU3HYECKUX U TEMJIOGHIHYECKHUX
CBOWCTB T'PYHTOB

2.25. OmnpejleseHHe paauyca U BpPeMeHH OTraHBAHHA
PACNajiaeTcsl Ha [Ba 3Tana: OMNpeleJeHHe paauyca OTTaH-
8aHHA B 11€DHOAbl NPOTPeBAa U TEPMOCHOIO BHIAEDKHUBAHHA
NEepBOrO LHMKJAA M ONpeleaeHdHe DPajHyca OTTaHBAHUSA
8 NEpHOABl MPOrpeBa U TEPMOCHOTO Bbl1EPHKHUBAHUA HOCAL-
LYIOLLEro LHKJA.

2.26. Paguyc oTrauBaHus B TNEPHOJ MEPBOTO LHKAA
nporpesa onpeilensercs MO HOMOTPaMMaM, MOCTPOEHHHIM
JAnd necyaHelX (pHC. B) M TAHHHCTHIX (pHC. 6) rpyHTOB.

24 94
T r
I /'-0’4}.
{ | vl //"‘7"’—
< :(’ e xos T
--. - e
V| e s | e
S ////-/""l?' 3 L~ A tt-—
§ N/ S yiVbha
g 221 7 N a2 7
Sl Z 7
Sa o
. [
V=7 F 3 g z 7 ¢
=% T 10 s =¥ % g
§ ; 00 $==4
Puc. 5, Paauyc oTransauus Puc. 6. Pamiyc oTrausanHuf
B NepHOa Mnepsoro 1kKaa 8 MEepHOJ 1epBoro UHK1a
nporpesa A8 MeCYaHoro nporpesa AJA TAHHHCTOTO
rpyvuta rpyHTa
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B HoMorpamMMax no OCH OPAHHAT OTJOXEHBl Pa’auyChl
OTraHBaHH#A, a MO OCH a6CHHCC — KOMNJMEKCHash BeJHYHHA,
yMHUTHBAIOIAs YACJbHYIO MOL(HOCTb HArpesateas, BpeM#
OTTAHBaHHA H CKPHITHIE TENJOTH MJaBJAEHHA JAbJa (AbAU-
CTOCTb TPYHTa)

f= Nyjl 2 1000, 6)
rie Ny, — yldenbHas MOUIHOCTb HarpesaTe]sl B 6Mm;CM*
NPpH pacyeTax 3alaercs 0 ONTUMAJbHBIM
3HaueHusiM, paBHuM 1,5—28 samicu? (cm.

nn. 2.6—2.8);
np — BPEMs MpOrpesBa MepBOro MepHoAa B %; MpPHU
pacueTax 3ajaeTCsi TaKXe MO ONTHMAAbHLIM
3HaueHusM, paBHeiM 6 —12 # (cm. n. 2.12);

1000 — MOCTOAHHBIA MHOXHTEb;

g — CKphITasi Tem.10Ta NMJAaBAeHHs 1bJd B eIUHHLUeE
o6beMa TPYHTa B kkas/u®; onpejeasercs ¢op-
MyJI0#

q =280V, xranr/n?,

31ech 80 — ckpbiTag Ten/a0Ta IJAABAEHHSA JAbAA B KKAA[KZ;
V,— o06beM Jb/a, 3aKJAI0YEHHOr0 B e1HHHIE 00beMa
rpyHTa, onpejensemblii B HaType H3 yCJIOBHA

Vn = To6 — Tex KZ/M:‘-

FAE 7o — OOBEMHBIl BeC rpyHra B xz'u’;
Texk — OOBEMHBIH BeC CKeJeTa CpyHTa B k2/M3.
2,27. Paxayc oTTauBaius B MePHO] NepPBOro UUKIA Tep-
r T,
MOCHOTO BbLIGPKHBaHHS COCTABAALT —-, @ BPEMH — ;P
2.28. Paauyc orrauBauus B MOCAEIYOWHIA UHKJI NPO-
rpesa ONpele/seTcs aHAJIUTHYECKHM MYTEM H3 BhIPAXKeEHUS

TS VA Y )

rie Q — Tenn0BOH NOTOK HArpeBatTeNs B KKAA/M - 4,
onpeleaseMblit no @opmyre Q=0,86U/=
= 086N xrans/m-4 (0,86 — nepeBosHOil K03d-
¢uuuent; U — HanpsikeHdHe Harpesateas B 6:
[ — Tox HarpesaTtess B a; N — MOULHOCTb Harpe-
BaTeasl B Kém);

Tup — BPEMA MPOTpPeBa B 4;
g — CKDpbITas TenJota nJjasJjeHuss JAbJa B ICK(l/t/JiS;
ry — paauyc OTTAUBAHHUA NePBOro HUKJAA NPOTPEBA B 4.
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2.29. Paauyc ¥ Bpems OTTauBaHMA B NEPHOIL TNOBTOP-
HOTO LMKJA TEPMOCHOTO BHIAEPXMBAHHS COOTBETCTBEHHO

rs ‘tﬂp
COCTaBJAAIOT 5 M H 5 LA
2.30. TToasbifi paguyc oTTaUBaHHs
Iy
Rnon = r2+'5- M. (8)

Iosnoe BpeMs OTTaMBAHHS ONpeNeAseTcs (GOpPMYJOir
Tnon=("np+"1's)2 4. 9)

2.31. M3 puipaxenus (6) no 3aaaHHBIM paiMycCy H Bpe-
MEHH OTTaUBaHHsi MOXHO ONPENeNUTb HeOGXOAUMYIO
YVAeJbHYI0 MOLLHOCTb HAarpesaTess.

ITpumep. TpebyeTcs onpejernth nNOJBIH Painyc oTTauBaHug,
BpeMsi NPOTrpeBa N TePMOCHOIO BBIAEPIKHBAHHS, YIETbHYI MOIUHOCTH
HarpeBaTens H JABaMeTp WNypa AJA €ro YCTaHOBKH npH OTTaMBaHHH
NecyaHoro rpyHTa o6lledl BAAXHOCTBIO 8%, HAYAALHOH TeMAepaty-
poit —6°C; o6beMubIM Becom rpyHTa 14C0 xz/m3, ob6beMHmit Bec cke-
neTa rpyHTta 1300 x2/m3.

Coraacrio n. 2.6 npHHHEMaeM YRelbRYK MOLIHOCTH HarpeBartens
paBHOH 2,2 em/cat?, nonesnas niowank Harpesatens 455 cu2. OrTan-
BaHNe TPYHTa HarpeBaTeJeM ¢ NPHHATOH yZenbHOH MOIWUHOCTBIO NPOH3-
BOAMTCH UHKJAaMH € BpEMEHEM HepBOro mnepHona nporpesa He 60-
nee 12 u (m, 2.12). TlpuHnMaeM BpeMsi TpOrpeBa B NEPHOI HEPBOFO
unkaa pasHeiM 10 v. Ilas onpepersewns & ¢opmyaia (6)] mepsona-
YanbHO BBIUHCJIUM CKPLITYIO TenynoTy NJaBaeHna .1bjla, 3aKJIUEHHYIO
B enluHnne o6beMa rpysra:

Va= 1400 — 1300 = 100 x2/r3;
q == 80 . 100 = 8000 xrxas/m>.

3HaueHle KOOPAHHATHI £ COCTABHT

. 22.10
¢ =—gggo ~ 1000 = 275.

Mo HoMorpamMme, npuBenennoli Ha puc. 5, onpezesseM 3HAUCHHE
panuyca OTTaHBaHHA B NepHOJ NePBOIO IHMKNA 1IPOrpesa, KOTOphil
coctasasetr 0,26 .

Paanyc orranmaHns B nepiiojl NEPBOro LMKJIA TePMOCHOTO Bbijep-
wupanus (nmo n. 2.27) cocrasaser 026/3=009 4, a Bpems—5 .

Pannyc orTamBanus B nepHON NMOBTOPHOTO LHKJ4 NTOrpesa onpe-
nensetca u3 dopmyan (7):

860 - 10 026\ _
1y / 36010 026 067 .
r ]/ 3,14 - 8000 T ("'26+ 3 ) SR
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Paauyc oTTaHBaHH B MepHO] MOBTOPHOrO TEPMOCHOTO BBLIEPKH-
Baung (1o m. 2.29) cocrasur 0,13 4, a BpeMa —5 «,

TakuM 05pa3oM, NpH HCIONb30BAHHH HArpeBaTens YAeabHOIf
MOWMHOCTbiO 2,2 8m/cu? motubil papuyc orrausanus (m. 2.30) — 0,8 a;
pexxum mnporpesa — (10n 5 T)2 u auaMeTp wmnypa XA YCTAHOBKIL
Harpesarend, ofnpelereHHblit cornacHo puc. 3, 12« 2 + dyar M.

3. ONPEJEJEHUE KOJUYECTBA HATPEBATEJIEW
AJ1% NPOU3BOACTBA PABOT Y TEXHOJOTHYECKHE
CXEMbI UX BBINOJHEHUS

ONPEJENEHUE.KOJUYECTBA HATPEBATEJEHN

3.1, O6bem rpyHTa, OTTasHHOrO OIHMM HATPEBaTEseM,
cocraBasieT

V:T="'~f2Hkys=494r7.H 3 (10)
Veor=ab H by, #° (11)

rae Vior, Vi —o06beM OTTasHHOrO TPYHTa BePTHKAJbHbIM

¥ TOPHU30HTAJbHBIM HarpesareneM B M;

ab — naowanb otorpesa B s

H — ray6uHa OTTaHBAHUA B M;

kys — K03 PHUUMEHT, YUHUTHIBAIOUWIUA yBeAUYeHHE
06beMa OTTaAHHOI'O TPYHTa 3a CUeT H3Me-
HEeHHsi ero HayaJbHOH TEeMUepaTypsl N0 ray-
OuHe mpoMep3aHusd;
kyy = 1,4,

3.2, [1pu npou3BOICTB2 Pador MO OTrdUBAHHIO MEP3JLIX
rpyHros Haudo1Tee PAUMOHAALHOR paccTaHOBKOH Harpena-
TeJed ciaeilyer CUHTATh TaKylo, NMPA KOTOPOH HaMeUEHHbIH
MaccHB TPVHIA OTTAHMBAETCH HEMOJHOCTHIO M MEKAY Harpe-
BAT2/IAMHU OCTIIOTCHA HEKOTODLI2 30HLI H2IPOrPETOro rPyHTa
C TOJUWUHOA CTEHOX, [A2I0UUX BO3MOXHOCTH I HerMo-
Cp2ACTBSHHON Pa3padoTkd MX 3IKckaBaropamu. [Ipu Tawoi
cXeMe TMpOHU3BOJACTBA paboT 3HEProaMxoCrh OTTauBaHUA
coxpawaercs Ha 40—50%.

3.3. KoauuecrBo Harpesaraseif, HeOOXOAHUMBIX AaA
,HEIOIHOr0* OTTauBAHUAA 3a1aHHOrO 03bEMA IPYHTa,C yue-
TOM JONMYCTAMOH TORULMHBL CT@HOK HEMmpPOrpeToro rpyHTa
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MEX1y COCeJlHHMH HarpeBaTeasMH, onpejeasercs no gop-
MvJe

V.
nhl = —— 20, (12)
nen V:-,'- : Ryen kpac ’

rie Vi, — 00'b€M TpYyHTa, NOAJexaulufi paspadorke, B M,

kpac — KO3PHUUMEHT paUMOHAALHON DPACCTAHOBKH Ha-
rpeeatediefi, NpHHATHIH 1,1;

Ryen — KO3 (QUUMEHT,  YUYHTHIBAIOIUI  A0NYCTUMYO

TOILIHHY CTEHOK HEeNPOrpeToro rpyHTa B 3aRH-

CUMOCTH OT BHAA TDYHTa H THNA NPHMEHSEMOro

IKCKABATOPa; ONpeReJAeTcss CoraacHo taba. 3,

TaGauna 3

Ilonycmman TOJUIHHA CTEHKH HENpOrpeToro rpyHTa
npu paapaﬁome €ro pasjHYHbIMH 3KCKABATOpPaAMH

Tommuna crenku B ¢4 ¥ Beauunsa xosppHuuenTa k.
| npu pa3paboTke SKCKABATOPAMH € eMKOCTHIO KOBHIA 8 .*

I'pyn1
| 015-03 | 05-065 1
) 1 . -
[anHueTlit , . . . l Jo 15| 14 Jdo 25| 10 Jdo 40 ] 18
Cyranmmersii . . .| , 201 1,45 ., 30116 ., 451 2,00
Mecwanmii . . . .| , 25|15 . 9351 1,65 . 901225

3.4. B HeKOTOpHIX Cayuasix BO3HHKaeT HEeOOXOAHMOCTb
MOMHOCTHIO OTTAMBATHL I'PYHT (HanpuUMep, NpU PYHHOH pas-
paboTKe, NpH peMOHTHHIX padorax u T. 1.). Koaunuectso
HarpesareJ/ieil A MOJHOTO OTTaHBAHHA 3aL1aHHOr0 0GLeMa
paccuutTheiBaeTca 1no qopmy.e

Vaan P
nd’ = ——————— T, (ld)
noa B, I'
Vor kpa(

[Ipustep. HeobxoaiM0 onpefeluTh KoJIHUeCTBO Harpesareneil 1as
,IOTHOTO“ 11 ,HEMNOJHOTO® OTTAaMBAHHA [€CY3AHOTO TIpyHTa O06DBEMOM
100 4¢3 npu paspaGoTKe ero 3KCKaBaTOPOM C KOBWIOM eMKOCThio 0,5 ¥,
Paauyc orransanus cocrasmsier 0,8 .

O67beM rpyHra, OTTasHHOrO OMIIMM HarpesaTeneM, OnpefenseTcs

Ha ocHoBaHiu $hopMyau (10)
Ve =44-08.15=42 a3,

rae 1,5 — ray6una npoMep3aHns rpyHTa B M.
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KoauuecTBO Harpesarteneil, HeOGXOLMMbIX 1151 ,HEIIOJAHOIO OTTAll-

BaMHg, onpeneisercd u3 Bolpaxenua (13)
100 .
nhon = 2211 = 223wt

KonnuecTBo Harpesartened, HeOOXONUMBIX s ,HEIOJHOIO“ OTTaH~
BAHHA 33JaHHOr0 00beMa rpyHTa, ¢ YUYETOM HENPOrpeThiXx 30H P
pa3paGoTke ero 3KCKaBaTopoM ¢ KosuioM eMKocThbio 0,5 a¢3, onpege-
asercs no gopmyre (12). KosdduineHt, yuuTbBalomnil A0NycTHMYIO
TONIUMHY CTEHKI HENPOrpeToro rpyHra, onpejenseTca coriacHo taéa, 3.

100
Rpoy = 22706510 = 13 wr.

Taxum 06pasoM, NpH ,HENOJHOM* OTTAWBAHHH KOJAHYECTBO HArpe-
BaTencH COKpawaeTtcs IOYTH BIBOe,
3.5. Obuwiee KOJIHUECTBO 3aTPauEHHOH 3/JEKTPOIHEPrUH
ISl OTTauBaHUA COCTABJAET
Wop = Oy R = NNk KEM -4, (14)
rie k— ko3(QdUUHEHT, YYHTHIBAIOUHA INOTEPH 3JAEKTPO=-
9HEeprud B CeTH, NpuHumaemblii 1,05;
Tpp — BPEMs NPOTPEBA B 4;
N — MOULHOCTL HarpeBartenss B K8m.

ONPEJENEHHE NJIHHbI 3AXBATOK

3.6. Ilpu npousBoAcTBe PaGoOT MO OTTAHBAHHIO TPYHTA
HaMeyeHHbIH MacCHB, KaK NPaBH/IO, AEJUTCS HA TPH yua-
CTKa (3aXBaTKH): y4acTOK, HaXOAAILMACH B CTAAHHM pa3pa-
060TKH; YYacTOK, HaXxOAAWMACA B CTaJuUH OTTAHBANHA,
a TakXKe NMOATrOTABJHUBAaeMBIA K OTTaUBAHWIO YYacCTOK.

3.7. Pas6buBka NOAroTaBJHBaeMOro MacCuBa K paspa-
60TKe Ha 33XBaTKH AUKTYeTCs M JPYTHMH YCJIOBHAMH
(sanpumep, pa3paboTka FPyHTa HA YJHUAX C HHTEHCUBHBIM
JNBHXE€HHEM, BCTPEYAIOIHMHCH NOA3€MHBIMH KOMMYHHKA-
uugMy H Ap.). OOBIUHO [JuHA 3aXBAaTKH NPUHUMAETCs
TaKOH, 4TOOH BpeMs ee PaspaboTKH OnlJIO PABHO NMOJHOMY
BPEMEHHM OTTaHBaHHUA MNOCJAeAYollell 3aXBaTKH.

OTcrofa AMHHA 3aXBaTKH JOJIXKHA OLITb PaBHA

I
Loy = "“thﬂ M, (15)
rae /], — npou3BOAHTEeNbHOCTb 3KCKaBaTOpa B M3/4;

Toow — OOLLEE BpeMs HAXOXJEHHs Harpepartejeil Ha

32XBaTKe B ¥;
B — mnpuHa npoxoaxku 3xCKaBaTopa B M;
h — BHICOTA yCTYna B M.
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Has obecneueHdsi HenmpepbiBHOH pPaGOTHI 3KCKaBaTOpa
Heo0X0AuMO, 4TOOHI MHHHUMAJbHAS JJHHA HAaMEUeHHOro
K pa3paboTKe MacCHBa COCTaB/fiJa

LMHH = 3lsax M. “6)

BbLIBOP 3EMJEPOUHOW MALUHHbI

3.8. HauGosee adpdekTHBHBIMU A5 Pa3pabOTKH OTTasAH-
HbIX FPYHTOB SIBJSIOTCS OAHOKOBILOBHIE 3KCKABAaTOPHI HA aB-
TOMOOMJALHOM XOHy € KOBluaMu emxoctbio 0,15—0,35 x3.
BrniGop 3KkckaBaTOpa NPOU3BOAMTCA 10 BUAY H 006BEMY
pa6oT, CTENeHH CTECHEHHOCTH U BO3MOXHOCTH MOJHOCTBIO
UCMO/b30BATh €r0 NPOU3BOAUTEIbHOCTD.

3.9. 3nasi NPOU3BOAUTENBHOCTb 3KCKABATOpa, Ompeje-
JASI0T KOJUYECTBO HarpeBaTeJell, HeOOXOAUMBIX AJsa obec-
nevyeHdsl MOJHOM ero 3arpyskH

n= 75 %ot w, (7
F ‘:1'- rkpac knon- uen f1

3.10. Ob6beM rpyHTa, NOArOTOBJIEHHOTO KOMIIEKTOM
HarpeBaTtesell K 3KCKaBALUWH B CMEHY, COCTaBJfieT

— M3,

V= F:‘I"rkpac knon.nennHt (18)

To6w

B ¢opmyaax (17) u (18):
[1, — npou3BOAUTENLHOCTE 3KCKABATOPa B M°/CMEHY;
Togm — OOlllEE BpeMs HaXO0XJAeHHs Harpesare/ei Ha 3a-
XBaTKke B 4;
or — MJOUIALb OTTAHBAHMS TPYHTAa MPU HCMOJb3OBa-
HHH BEDTHKAJNbHEIX WM TFODH3OHTA/IbHHIX Harpe-
Bateseft B .2
H — ray6HHa BHIEMKH B A
n — KOJHYeCTBO HarpesaTesedl B IUT.;
{ — KOJIHYECTBO 4aCOB B CMEHY

NMPOHU3BOACTBO PABOT IO OTTAHUBAHHIO

3.11. Kax nokasana MNpaKTHKAa, OTTaUBaHHE T[PYHTOB
1€/1€C006pa3Ho MPOU3BOJLMTL KOMIJIEKTOM Harpesarteded
B koauuecrse 40—50 wr. KpoMe Harpesate/sefi B Tako#
KOMIIEKT [OJIXKHB BXOLMTh: DAaCHpPEIEJIUTEJAbHBH LLHT
C OTKJIOHAIOLIMM annaparoM v NpeaOXpPaHHUTEeJAMH: IIHTAlO-
wuit kabeap tuna KPIIT 3-35+41-10 aaunoit 20—30 ;
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maructpajbibiii npoBoj tuma LIPIIC paunoit 200—300 .
pasBeTBUTeNbHBIH mnpoBoj Tuna IIPT mauvoi 1,6—2 &
IJSi KaxIOro HarpeBaTe/si; KO3€JKH, LITENCe/NbHbIE
pa3beMbl, Orpax</leHHs, HHBEHTADHbIH YTeIIHTENb, JaM-
HOYKH OCBElleHHs M NpeAynpexaaiollie IJaKaTh.

3.12, Tocne ycraHOBKH B IINYPHl HArpeBaTeNH MOJLKJIO-
YalOT K MCTOUHHMKY 3JEKTPO3HepruM HampsixkenueM 220 q.
TIpH OTCYTCTBMH DDOMBIIUJIEHHBIX H TOPOACKHX ceTeil
Ha MeCTe TNPOM3BOACTBAa paGOT HarpeBaTes]id BO3MOMXHO
NOAKJAIOYAThL K NePeiBHXKHBIM 3JIEKTPHUECKHM CTaHUHMAM
(nocaenHee  3HAYMTEJNbHO  yJIOpOXaeT  Ce6eCTOMMOCTb
OTTaHBaHMs eJMHHUL 06beMa TPYHTa), TEXHHYECKHE XapaK-
TEPHUCTHKM KOTOPHX NpUBeAeHH B Tab.a. 4

OT pacnpeneuTeNbHOTO LIMTA 3JEKTPOIHEprus nepe-
aeTcss 00 pa3pabaThiBA€MOr0 Y4YacTKa IHTAIOLIUM Kalbe-
JaeMm. K HeMy, B 3aBHCHMOCTH OT KOJNHYECTBA PAJOB yCTa-
HaBJMBaeMbLIX Harpepatesed, mNapajieJbHO TNOJLCOEAM-
HAIOTCA MarucTpajbHble INPOBOLA, YJOXKEHHbe BIOJb
Tpacchl oTrauBaHus. Uepe3 kaxibe 1,6—2 x or marucr-
pPanbHOro MPOBOAA OTXOAAT OTHAHKM Da3BETBHTEJbLHOIO
NpoOBOJA, COEJAMHAE€Mble Uepe3 LITENCeNbHbLe DPAa3beMbl
C HarpeBaTe/isiIMH.

[Nutalowuil Kabeb ¥ MarucTpa/ibHble UPOBOJA MOHTH-
pyloTcs Ha Koseaku BhCOTOH 50—60 ca.

Pa3BeTBUTEeIbHBIE NPOBOAA JOJMKHE ObITh 0053aTeNbHO
B PE3HHOBOH 0GOJIOUKEe H YKJAAbIBAIOTCS WM Henocpen-
CTBEHHO Ha TIPYHT, WIH HAa YTENJIHTeab !,

ITpn npoussoiacTBe PaGoOT MO YCTPOHCTBY H 3KCIIya-
TaUuH BPEMEHHBIX 3JEeKTPOYCTaHOBOK NO NPOrpeBy IPyHTa
clenyeT pYKOBOACTBOBaTbCA [IpaBunaMu TeXHHYECKOMH
IKCnAyaTauMH 1 6e30NnacHOCTH OGCIYKHBAaHHSA 3JEKTPO-
YCTaHOBOK  IPOMBIIIVIEHHBIX NpPEANDUATHR H  TIAaBO#H
CHulT III-A. 11-70 ,TexHuxa 6e30NaCHOCTH B CTPOHTEJb-
cTBe”.

3.13. YuacToK 3/eKTponporpeBa Orpaxaaercs CIIOLI-
HEIM OrpacJeHueM BLICOTOH A0 1,5 x Ha paccTosHuH
He OGamxe 3 # OT KpaliHero Harpesatensi. DBoiBewin-
BAIOTCS MpeAynpeauTesbHble naakath: ,OnacHas 3oHa“,

1 Temmepatypa NOBePXHOCTH TPYHTa MpH NpOrpesec COCTaBiasieT
25—30°C, a Ha NMOBEPXHOCTH YTeNIHTeNs PpaBHa TEMIepPaType Hapyx-
Horo Bo3ayxa. [TosToMy neperpesa M MOPYH 3J€KTPHYECKHX NPOBOAOB
He NPOHCXORNT.
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(3

Xapaurepucmua nepeaBHXHBIX 3NEeKTPHYECKHX CTaHUHH

Ta6auuna 4

AdABurartexns

3';2::'rgo?$£ﬁlnliii g N ;'l‘é'kr';m."fﬂcp;:;?,ﬂe ;‘cj ol §§ § 5 % § Fadapirit S
< sl s 2 » o
g2 IS 5 257 g
[Tornyctaunonapunc
K3C-A-30 20 | CrK-30, 400/230 1-TA 42 | 1000} Kepocunu 0,5—4) 2342 1160X2515 ! 2300
XK3IC-A-30-I 24 | CIK-30, 400/230 n2-r 35 | 100 | IpesecHse uypku | — | 2580%X950%2513 1 2700
HKIC-50 40 Cr-50, 400,230 M-17 65 | 850 [ ConspoBoe Macio - 3180« 123032670 | 4500
KIC-50-T 58 | Cr-50, 400/230 M-17 65 | 850 | NpeBecHsie uypkn | — | 354012802070 | 500
K3C-65 65 | CKI'-65, 400/230 KIIM-46 | 93 | 1000 | Nusenbnoe Tomauso| —— | 3200169031925 | 3500
AYyC-1 40 | C-144/8, 400/230 M-17 65 | 830 Conaposoe macao | 0,33 | 437023503140 | 5600
M3C-50 50 | CI'-50, 380/220 4KH3-60 | 60 | 650 |Jinrpoun — 1 4400324003300 | 4000
M3C-60 65 | 5-51/6, 400/230 1-JI6 | 100 | 1000 | LusensHoe Tonauro| — | 6100%X2300X2100 | 5700
CaMoxonHble 23 | Cr-501/1/6, 400/ 311 73 | 240 | Beusun 045 - 4300
Ha aBTOMOOH-
ae 3WJI-153
A3C-2 15| 133/230 A3 30| — ) — — —
A3C-4 24 | 133,230 3UN 55 | — — — —




»TOK BKJIOYER“ M /D, W CHTHa/bHbi€ JJaMINOYKH, 3aropaio-
LHECs NPH NOJade HalpsikKeHHs Ha y4yacTOK.

Pyunas paspa6oTka OTTasiHHOrO IpyHTa JAOJXKHA HPO-
H3BOJHUTLCS He 6aMxke 2—3 # OT OrpaxJAeHHOro ydactka
C 3/MEKTPONPOrPeBOM.

3.14. Tlepen ycraHoBkoji HarpesaTeseii B Mep3jIoM
rpysaTe OypsT WINYypH AMAMETPOM, ONPEeAeJEHHBIM /IS
Harpesate s COOTBETCTBYIOUEH yAenbHOH MOWIHOCTH, IAY-
6UHON, pPaBHOH IJHMHe HarpeBaTtes.

3.15. [las GypeHHus wnypoB NMPHUMEHSIOT NMepeiBHXHOM
craHoK BTC-60, apToMaTHYeCKHil TpeXIMHHAEAbHEI CTAHOK
Ha 6Gase tpakTtopa [T-54 unau craHok Ha 6ase siMOOypa
BKTM-63-2.

B wmep3anom rpyHte, BKJIOYAKOIEM KpenKue I[OPOJbl
H CTPOMTEJIbHBIH MyCOp, WNYypbl OYpAT NHEBMAaTHYECKUMH
nepdopaTtopaMu. [Ins OGypeHHs HWINYPOB B GOJbIUUX IMBIGAX
Mep3/I0ro rpyHTa NPHUMEHSAIOT 31eKTPO- HIH NHEeBMOCBep.Ja,
a4 B OTBajJax M JAPYrHX HeyNOOHHIX MeCTax — pyuHble
Bosayuinble tepmobypst PTB-B2. HeGoabwio#t Bec Tepmo-
6ypa H HaiuyHe THOKHX ILIJAHrOB JA4I0T BO3MOXHOCTH
OGYPHTb LINYPHL B J1I0G0M INOJOMEHHH.

3.16. PaboTh 10 OTTAUBAHHMIO TPYHTOB IPOH3BOAATCA
IpH yCTPOHCTBE TpaHlWIed M KOTJOBAHOB, KOJOALEB H Pas-
JUUHBIX BHIEMOK, JHAHDYIOUHX CKBAaXHWH JUIA 3a0UBKH
cBa#f, a Takke IPH PEMOHTHHIX H aBapHiHHBIX paboTax
U py4HOH pa3paGoTKe rpyHTa.

3.17. Tlpn npoH3BOACTBEe TPaHUIEHHBIX H KOTJIOBAHHbBIX
paGoT BCTPEYAIOTCSl JABE OCHOBHblE CXEMbl NPOH3BOACTBZ
paborT.

Paspa6oTka ysxux (0,8—1,5 x#) Tpanuiefi, koraa Harpe-~
BATEJNH YCTAHABJAWBAIOTCA NO OCH TPAHIUEM B OAUH PAAL.
PaccTosiHye Mex 1y HarpeBaTeJsiMH Ompelefsercs pacue-
ToM. [IpuMep paccTaHOBKH NOKa3aH Ha puC. 7, a.

PaspaGorka wupokux (or 1,5 mo 3 #) Ttpanweit
M KOTJOBaHOB, B 3ToM cayuae HarpeBaTeJH yCTaHaBAH-
BalOTCA B JBa WK Gojee paAa B IIAXMATHOM NOpPSAKE
(1m0 BeplIMHAM PAaBHOCTOPDOHHHX TPEYTOJbHHKOB) HJH MO
JIHATOHAMH TPH CABHHYTHIX LIEHTPAX LIMYPOB OTHOCHTEABHO
apyr apyra va 200--300 wmx (puc. 7, 0, 8).

OTrauBaHde TpaHUed H KOTJIOBAHOB NPOU3BOJAAT aH
NOAHYI0 LIMPHHY OJHOH TPOXOAKH SKCKaBaTopa. Pacuer
HEO6XOAMMOr0 KOJIHYECTBA MAlIMH H OCOpYNOBaHHS AAs
ofecneyeHnsl 3aJaHHOTO TeMna IPOU3BOACTBA PaGoOT H CO-
CTABAEHHE KAJNEHJAPHOTO MJAaHa HX BLINOJHEHHS MPOH3-
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Puc. 7. CxeMmbl paccTaHoBKM HarpesaTte.eil
npu nporpese rpyHTa Aas

Q—Y3Kd< rpauwed; O--mupoxuX TPAHUICH; g—KOT/IO-
BaHOB ;

BOAATCA AQHAJMOTHYHO KaK AJd Y3KHX, TAK H I8 LIHPO-
KUX TpaHUied ¥ KOTJOBAHOB.

ITpumep. Tpebyerca paspaborarth rpaHmelo AfHHOR 20 4, wupu-
soit 1,5 a u ray6uuoi: 2,8 . Ipynr — necuanslit ¢ ray6uHo# npomep-
3annd 1,8 4, Baaxdoctblio 8% u Temmeparypoit —6°C. drexTpoHarpe-
pgaTeNd — YAeAbHOH MOUWIHOCTBIO 2,2 6m/cm?, panHycoM OTTaHBa-
una 0,8 4; pewuy nporpesa (10n4-51)2, lar paccTaHOBKYM Harpesareeit
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C YyuetoM HenporpeThix 30H cocTaBuT 1,85~ 118 3KckaBaTopos
¢ xosmamn emkoctbio 0,15—0,3 #% u 195 M xa8 3sKckasaTopoB
0,5—0,65 #3®

[Ipu 3anasnHO¥ NPOM3BOAMTENBHOCTH 3SKCKaBaTOpa PacCUHTHIBAECM
[cM. ¢opmyny (17)] Heob6xonumoe KOIHYECTBO HarpepaTesedl Jnus
obecneueHns ero NOMHOM 3arpysku B OpHy Hai ABe cMeHn. Ompene-
AsieM BpeMs, HeobxoauMoe nns paspa€oTKM 3aAaHHOro o6beMa, M enu-
HOBpeMEHHOe KOJHYeCTBO norpebasemol sneprun. OCHOBHBIE AaHHsie
pacueTta cBefleHbl B Taba. .

Tab6anua S

KoanuecTBO HarpesaTejedl M Bpemsi OTTaHBaHHS
3ajaHHoOro o6bema rpyHra

Hauuble pacyeTa APH HCROJb30BAHHK
9KCKaBaTOPOB C KOBIIOM €MKOCTbio
Tlokasatean B M?

0,15 0,25 0.5

O6bem paspa6aTbiBaeMOro rpyHTa
B oMY L. 840 840 840

Bcero mepanorosa®., . . . .. 540 540 540

CMeHHAs NMPOU3BOJAUTEIBHOCTD TPH-
HEMaeMOro 3KCKaBaTopa (Las CpYH-
tos 11l rpynnu) B M%/cmeny . . . . 56 84 226

KoanyecTBo HarpeBareneif, HeoG-
XORMMBIX A3y obecneyenus paboThl
3KCKXaBaTopa, B T..

B OIHY CMEHY . . . . . . . .. 23 35 94
» ABE CMEHBI , . . , . . . . .. 46 70 183

[Toanoe Bpema paspaGoTku 3ajaH-
Horo o6beMa rpyHra npu pabore 3k-
CKaBaTOpa B 4.

B OOHY CMEHY . . . . . . . . . 300 200 71
» ABE CMEHBl . . . . . . . . .. 145 100 36

EnnuHoBpeMeHHOe 1noTpebaseMoe Ko-
JHYECTBO SJEKTPOdHEPTrHH NpH pa-
6oTe IKCKaBaTOpa B Kem-u:

B OJHY CMEHY . . « + « « & 4 . 24 35 94
» JBE CMEHBl . . . . . . . .. 47 70 188

Mpumeuanune. B ¢popmyse (17) 1aHO 3aBbllieHHOE KOJIMYECTBG
HarpeBaTelel N4 yueTa MOJHOM MX pacCTaHOBKM B Hauyale KawIOH
38XBATKH.
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B Tab.s. 6 npHBOAHTCS HEOOXOAUMOE KOJHYECTBO MALUHH
# 06OpYyZLOBaHHA A obecneyeHuss pa3paGoOTKH 3aZaHHOTO
o6beMa Mep3Joro TPyHTa 3KCKaBaTopom 3I-153.

Ta6aunua 6
O6opynoBaHHe AJsi OTTAHBAHHA

Das cMen
O0bopy rosanie

1-i1 2-ii

Byposoit crawok B mT. . .. .. . L. 1 1
Harpesatean w e e e e e 23 46
Kabeas KPIIT B . .. . ., . .. 20 20
WPIIC , » . . . . ... ... 100 208
MMposox NPT, , . . . .. e 40 80
Wupentapuolit yreminreap B #% . . . . 40 60
dxckasatop 3-183 B wt. . . . . . . . 1 1

3.18. Ilpu oTTauBailuM KOTJAOBAHOB IS KOJOLIEB
# BHIEMOK HarpeBaTe/Nl PAacCTAHAB/IHBAIOT TaKUM 06pasoM,
4TO0K O0wWasa MnJaollaib OTTaWBaHHA COOTBETCTBOBAJA
nAaHy KoJOAua (Bblemiu). B 3zToM cayuae, coxpaHsas
CTEHKH KOJI0/1a B MEP3JOM COCTOSIHHH, H36€ramT yCTpoit-
CTBa OTKOCOB HMJH HX KpenaeHus (puc. 8).

3.19. Tlpu npoTauBaHHH JHAHPYIOUHX CKBAXHH A%
3a0HBKH CBail HAarpeBaTe/M YCTAHABJIMBAIOT M3 pacuera
OTTaMBaHUA TpPYyHTa B JAuaMerpe, paBHoM 1,5—2 nuamer-
paM cBaH. B 3aBHCHMOCTH OT CPOKOB NMPOHM3BOACTBA PaboT
no 3abuBKe CBail OTTAMBAHHE IPYHTa OCYIIECTBJAETCH HAH
OJHHOYHBIMH HarpesaTeNsMH, UM TPYNNOH HarpesaTefed,
YCTAHOBJAEHHHIX C MHHHUMaJbHLIM waroM. Ilpu mocaeaueit
CXeMe 3HAUHTENbHO COKPAllaeTcs BpeMs OTTAHWBAHHUS.

3.20. Tlpu oTTaMBAHHWH I'PYHTOB AJSi PEMOHTHBIX H aBa-
pHiHHX paboT HarpeBaTeJM pAcCTAHABJAWHBAIOT C MIIH-
MaJbHbLIM LIATOM, @ NPOrpeB TPYHTA TNPOH3BOAAT OAHO-
KpaTHo (0€3 LHK.Ja TePMOCHOTO BbLAEDMKHBAHNSA), COKpallas
ero 10 MHHHMyMa.

Paauanbioe orTauBaHHe CjeldyeT NPHMEHATb TOJABKC
B CJyuae OTCYTCTBHA TIOA3EMHLIX KOMMYHHKAUH HAH
TOJIHOH TapaHTHH COXPAHHOCTH UX MNPH NpOBeAeHHH PadoT
no otorpesy. 'PyHT B 5THX C/ayuasix OTTAHBAIOT Ha HO.I-
HYIO TJAYSHHY NpOMep3anus,
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3.21. OrtrauBaHue nasi pPYuHO# pPa3pabUTKH TrpyHTa
NPUMEHAETCs JHINb B MeCTax, TAe HCMOJb30BaTh Mexa-
HH3MBl HEBO3MOXHO, HaNpHMep HA OTAe/NbHBIX KOPOTKHX
y4acTKax, Ha y3KHX Npoe3jfax, NPH HAJIHYMU T'YCTOH CeTH
NOJA3eMHLIX TPOBOLOK, @ TakKe MPH 3a4HCTKe JHA TpaHiuef

N

> L2

!

Pue. 8. Cxemsl paccraHoBku larpesate-
JEH 1Ipil mporpeBe rpyHTa Ang

@ — KOAOLUELB; 6 — JHAHDYIOUIHX CKBAMWHH;
8 — DYYHOR paspadorke; [ — PaAuMYyC OTTaHBAHHK
HarpesaTe1q; 2~KONTYP cBAl; 3—KOHTYD 1panen

¥ UAaCTHYHO NPH KONKe HpuAMKOB. B 3TOM cayuae mpous-
BO,IMTCS TOJHOE OTTaWBaHHE TPYHTA.

Ilpu MOBepXHOCTHOM OTTAWMBAHHH PalMOHATEH MOCAOli-
Hbill nporpes Ha ray6uny 40—50 cu.

Ilpu panumanbHOM OTTaMBAHHH HArpeBaTej d pPACCTAHAB-
JHBAIOT U3 pacyeTa HAJOXEHHA TeMNepaTyDHHX MoJefl
CocejiHMX HarpesateJsed. TIporpesaeMbiit yuacTok pa3bu-
BAOT HA MUHMUMAaJbHBlE 3aXBaTKU AJAuHOH 1,5—2 . Tlpu
3TOM TeMnepaTypa NpOrpeBaeMoro TpPYHTA AOJKHA CO-
cragasats 154 18°C.
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NPABHJIA TEXHUKW BE3ONACHOCTH
NPU PABOTE C 3JIEKTPOHATPEBATEJISIMH

3.22. Bce pa€oune, 3aBMMaIOILKECs OTOrPEBOM MEP3-
JOTO TPYHTa, JOJXKHE 3HaTh OCHOBBl 2J€KTPOTEXHHKH,
npaBu/a MOHTaxa 3JEKTPHUECKHX YCTPOHCTB, NpHEMBl
OKa3anus NepBOH NOMOIIH NOPaXeHHOMY TOKOM, NpPaBHJA
TEXHHKH Ce30NmacHCCTH NPH SKCIAYATAUMH 3JEKTPOyCTa-
HOBOK.

3.23. Jo nauana paCoT MBXePep-2JeKTPHK (MeXaruk)
CY nonxeH ccMOTpeTh 2MeKTPCGCOpYAOBaHKe: BCe 3ame-
YeHHbI€ HEMCIIPaBHOCTH HEOOGXOAHMMO YCTPaHHUTD.

3.24. YuacToK, Ha KOTODOM CTTaHBaKHE BEIETCs
2J/leKTpOHarpeBaTeNsiMy, JACJHXeH ChTh OrpaxJeH HHBeH-
TapHbLIM JlepeBsiHHbLIM OrpaxaenueM. PaccTcsrue oT Harpe-
BaTesefl O OrpaxJieHusi CJelyeT ONfeReasTh B CCOTBET-
CTBUH C Tpe6OBaBHSMH NPaBUJ1 TeXHHKH 06€30NacHOCTH
(1warosoe Hanpsikenue) M noxapHoi €e30nacroCTH.

3.25. 3anpewmaeTcss NPHMEHSTH MeTaJJHUeCKHe Crpa-
AeHus.

3.26. B Teuepne EBcero BpeMeHH pPaCCTH Z2J€KTPOHA-
rpesaTesiefl Ha yuyacTKe ICJXKEH HAXOAHTbCH 2J€KTPOMOH-
Tep, OTBETCTBEHHBIH 38 HCNPABHCCTh, TPABHABHYIO 3KCNAYa-
TAauWI0 YCTAHOBKM H COCJIOJleHHEe 3NEKTPOTeXHHUeCKHX
NpaBHJI.

3.27. Ha rpannue CTOrpeBaeMOro Yy4aCTKa JCJMXHBI
6bITH pasMelleHbl NpeiayNnpeiHTe/bHble HaANUCH.

3.28. 3anpemaercs NOA HanpsXeHHEM NOACOEAHHATH
WAM OTKJIOYaThb 3JEeKTPOHarpeBaTeJH K CeTH, 3aMepsThb
TEeMIEpaTypy, NPOLLYNHIBATh 3CHAGM TIJyOGHHY OTTaMBaHHs
H T I

3.29. YuacTox oTorpeBa Heo6X0AMMO 0GOpYAOBAThL
CBETOBLIMH CHTHaJlaMH, 3aIOPajOLIMMHUCS NPH NycKe 2JeKT-
PHYECKOro TOKAa B HAarpeBaTeJH.

3.30. Bo BpeMs BuInoJHeHusi paGoT BCe paoTawiue
Ha yyacTKe ROJKHH ObLITb B PE3HHOBBIX AMIJIEKTPHYECKHX
rajomwax M NepuaTkax, BbA2BaeMBIX NOJ PaCIHCKY.



TTPHJIO)KEHHE |

ONPEAEJNEHHE KOJUYECTBA TEILIA
I4Jis1 OTTAUBAHHS 1 »® TPYHTA

B TemaosslX pacyerax HCKYCCTBEHHOro OTTAHBAHHA  Mep3JblX
TPyHToB HPHHUMAETCH, 4YTO B [pouecce OTTaudBaHHA TeMneparypa
rpyHTa ROMkHa OoiTh AoBedeHa B cpeadem a0 0°C. Pacxoi rtenaa,
Heo6XoAuMOro AJIR OTrTauBaHMA TPYHTA, 3aBUCHT [JABHoIM o8pasoMm
OT TEMMepaTypsl Mep3MOro rpyHra, ero TemT0eMKOCTH H BIAXHOCTH.
Tax xax Mep3ablit rpyHt npeacraBaier c000if MHOTOKOMMOHEHTHY
CHCTEMY, COCTOAILYI0 H3 rpyHTOBOH Maccet. Abxa, BOAB U BO3AyXa,
pacuer mpou3BOAMTCH 110 KAXKAOMY U3 3THX KOMIOHEHTOB B OTAEAb-
HOCTH.

Koauyectso Tenaa, HeO6X0AMMOR2 A4 OTTaHBAHHA €AMHUUbI 00beMa
M2p310r0 rpyfra, o.apeleasercd 10 ¢opMyie

Qosw = g1 + g2 + 93 + 9, + g5 KKaA[M3, (19)

T42 g — PacXxo [ Tem1a A9 Harpesa CKejera rpyHral

gy = Cox Yeu(tn + L™ Kran/md (20)
¢, — PAcxX0ol Temaa Agd HATpeBa He3aMep3ureil BOIbl A0 KOHEYHOH
TeMnepaTyphl
Ca W,
g2 = =N (4 1 b ckanin @1)

g3 — PacXol Teniaa AAA HArpesi abja, COIepPKAUWIErocd B rpyHre
10 HyJ1eBOH TeMuepartyphi

c,w
gy = —-"'—m-’(')—ki-tu KKAA|ME, (22)

¢, — pacxox TenJa Ha niasBjeHHe Jbaa:

)74 .
qs = pm’(‘)hh KKan|m3; (23)

5 — TeM1000Tepy € MOBEPXHOCTH OTOTPEBAEMOro rpyHta (MpUHU-
saeMbie oT 5 10 10% (oT Quey — g5).
B ¢dopmynax (20) — (23):

Yex — OOBeMHBIH BeC cKerera rpyHTa B K2/M3;

q —CKpBITas TeMJIOTAa MAABAEHHA JbAA B KKAA/M3;
W, — BecoBas AbAMCTOCTb B %;

Wy — BIaXHOCTb 32 CUeT He3aMep3welt Bogsl B %;

C.x — TEII0EMKOCTb CKeleTa IPYHTa B KKaA[kz 2pad;
C,; — TenJn0eMKOcTb BOABI, paBHad 1 xKxaalx2-2pad;

C, — TennoeMKkocTb Abfa, pasHas 05 wxrxasrlxz.2pad.

* fyu W fy TIPHHAMAIOTCA MO HX a0COMOTHOMY 3HAYEHHIO.
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T[TPHIO)KEHHE 2
ONMPEILEJEHHE I'j1lYBHHbl IPOMEP3AHUA

IMpu nponssogctee paloT MO OTTAMBAHMIO TPYHTOB HeOGXOJHMO
3HaTb TAYGHHY UX Ce30HHOTO npomep3annd. Ha ray6uny npoMep3aHus
BJMAIOT: TeMNepaTypa BO3/yXa, TOJIIHHA CHeroBoro IMOKPOBa, Xapak-
Tep eCTeCTBEHHOrO MOKpOBa (TpaBa, KyCThl, MOCTOBas M T. i.), Teljo-

TIPOBOJHOCTD H BJAAXHOCTb [PYHTa,
Ta6aununa 7 a Takke KOAHYECTBO AHeH B romy
€ OTpHUATeJbHOH TeMiepatypoi.

Onpegeaenne raAyGHHBI Ce30H-
- 100 TPOMEepP3aHHs I[IPOH3BOANTCA
Cpeanss Tomunsia | Kosqpuunent €,  OAHKM N3 CAEAYIOWHX CHOCOGOB:

cuera n cu a) NO JAHHBIM METEOPOAOTIYE-
CKHX CcTaHuuit B paifone crTpoi-

3uayenne koatpduunenra C,

10 05 TEeabCTBA;

! 6) O6ypeHdHeM CKBaXHH W
20 0,4 BCKPHITHEM WYp(QoB;
05 035 B) aHAIAMUTHUYECKHM ITyTEM.

" ny6una ceaonsoro npoMepaa-
40 0,3 HHY MOXeT ObiTh OmNpejeneHa 1o

dopmyae npod. A. ll. Byauuxosa
H=2AyY TnCy u, (24)

rae 7 — cpeansis (M3 cpelHeMecAuHbIX) TeMAepaTypa 3uMbl B °C;
N — 4HCAO IRell ¢ OTpULATEJbHOH TeMNepaTypoi;
Cy — K03 HUNEHT yMeHblleHns rAYOMHH NpOMep3aHus B 3asil-
CHMOCTH OT TOJALUMHB CHEXHOro nokposa (Taba. 7);
A — k03 QHIMEHT TeNnJIONPOBOAHOCTH JAf HaHHBIX [IPYHTOB
B KKaA[M-4-2pad.

3HaueHHe cpeJHeMeCSUHLX 3HMHHX TeMMepaTtyp ! BeJHYHHb
CPeIHEMHOrOJeTHEH BHICOTH CHEXHOrO MNOKPOBa caepyer 6path mno
RaHHBIM 6aMxa#lIMX METEOPOJOTHYECKHX CTaHUMA, a ngﬂ OTCYTCTBHH
TakoBblX — no Kaumatonornuecxkum cnpasoyHukam CCCP.

Ipu neussecTHoM KosddHUMeHTE TeNIONPOBORHOCTH MAKCHMalb-
Has rayOHHAa npoMep3aHHMs TIpPYHTa, He 3alUHINEHHOTO CHEeroM, AJs
Mo60ro nHEpPHOAA 3uMbI M JO6Oro reorpadHu4ecKoro nYHKTa MOMET
OPHEHTHPOBOYHO OnpeaeasTbcs no ¢opMmyne

H = 60(4p — p*) &, (25)
. Tz
TA¢ 7= 71000

3necb T — cpefHeMecAuHas OTpHLATeJbHas TeMnepatypa Bosgyxa B °C;
Z — Koau4ecTBo jgHell ¢ OTpHuaTenrbHOR Temmepatypolt ats
PACCYHTHIBAEMOTO TNEPHORA 3HMBI.
[Mponssepenne T2z Ha3biBaeTCa YHCAOM rpanyco-uHed,
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TTPHJIO)KEHHE 3

Tadanuma 8

3uanenus TaNIOGH3NTECKMX XapaKTepUCTHK
AJ NecYaHoro rpyHra

¢ H3MNecKan XapAKTELMCTHKA FPyHTA

Tennogusuueckas XapakTePHCTHKA TPYHTA

6 TEI‘I-’IOIIFOBOJIHOCTb ofberHas TenaoelM-
o ‘beMHblﬂ' BEC LAAXKHOCTD rpyliTa KOCTb IpYHT2

b m/mu B % B KKAA/A-4-2pad B KKQA)¥8 2pad

rpyuta | ckeaera | seconas |oGmnesnas| Tasoro |mepsnoro| Tanoro Mep3aoro
To6 Tex Bec 00 T M T M
1.2 1.15 4 5 0,45 0,53 250 220
1.2 1.1 8 9 0,61 0,76 290 240
1.4 1.35 4 S 0,63 0,76 300 260
1.4 1.3 8 10 0,84 1,07 350 280
1.4 1,2 15 1 18 0,89 1,23 420 300
1.4 1.2 20 25 0,94 1,33 470 320
1.6 1,55 4 6 0.89 1,07 350 200
1.6 1,5 8 12 1,09 1,41 430 320
1,6 1.4 16 22 1,17 1.66 500 350
1,6 1,35 20 27 1,23 1.77 530 370
1.6 1,3 26 33 1,28 1.8 580 390
1,8 1,6 15 24 1,59 221 540 400
1,8 1.16 23 26 1,66 2,52 610 430
1.8 1,5 20 30 1,06 2.37 590 420
2 1,75 15 26 1,92 2,89 580 430
2 1,7 20 34 2 3,07 650 460
2 1,65 25 40 2,05 3,15 720 480
‘Tadsanna

3HaueHHe TenaopHIHYECKHX XapaKTEPHCTHK
AJA TAHHHCTOFQG TPYHTA

Tennobusudecran xapakTepHCTHKA I'PYHTH

05*’9’"“‘”’; Bee BaamuocTs TOIMONPOBOIHOCTE o6beNuan
B min B % TpyITa TENI0EMIOCTL TPYNTI
B KraA!M-u-2pad B KKaxz[m3-2pad
rpyira | ckelera | BECOBas |OGBCMHAN | Tanoro |MepaAOre | Ta0re | Mep3noro

Too Tek nec 06 T *y Cr M
1,2 1.1 8 9 0,42 0.5 320 260
1,4 1.3 8 10 0,62 0,73 380 310
1,4 1.2 18 22 0.74 0,93 480 360
1,4 1,1 27 30 0,81 1,09 540 380
1.5 1.5 8 12 0,86 1,03 460 360
1,6 1,33 18 25 093 | 128 550 400
1.6 1,25 27 34 1.06 | 148 620 420
1.6 1.15 40 46 L14 | 152 720 460
1.8 1,8 18 27 L25 165 610 410
1,8 1'4 27 38 133 | LRy 690 470
1.8 1.3 40 52 1,43 2,03 820 520
20 1.7 18 81 1.59 2,1 630 500
2.0 1.7 18 31 1,59 2,1 687 S0
2.0 1,6 27 43 1,66 2,36 T80 550
2.0 1.45 0 , =8 172 2,44 909 59
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