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INFLUENCE OF THE HEAT-TRANSFER STREAM PRESSURE
ON THE SURFACE OF THE ROCK IN A PROCESS
OF THE THERMAL REAMING OF THE BOREHOLE

Purpose. Experimental research on the high-speed interaction of the heat transfer medium jet with the surface of
the borehole in the process of fragile rock destruction with the purpose of determination of the heat transfer medium
velocity along the borehole surface and the heat transfer coefficient from the heat transfer medium to the rock sur-
face.

Methodology. Methods of comparative analysis, mathematic and physical simulation modelling as well as experi-
mental research are used.

Findings. The methodology of experimental research on high-speed interaction of the heat transfer medium jet
with the surface of borehole as the lateral surface of the cross duct imitated the rock surface in a borehole is developed.
Experimental research that consisted of pressure measurement on the lateral surface of the cross duct at the air jet
impingement on the lateral surface is conducted. Experimental research treatment is executed as dependence of ab-
solute pressure at the lateral surface of the cross duct, i.e. absolute pressure on the rock surface, from relative pressure
of air before a nozzle and relative diameter of the cross duct. Dependences between the values of pressure before a
nozzle and values of pressure on the rock surface, values of relative diameter of the cross duct, nozzle outlet diameter,
inner diameter of the cross duct and values of air pressure along the lateral surface of the duct are determined.

Originality. The work presents physical imitational modelling of high-speed interaction of the heat transfer me-
dium jet with the surface of the borehole in a certain range of geometrical parameters of the cross duct and the nozzle,
that is accepted in accordance with geometrical similarity to the technological and processing parameters of plasma-
tron and borehole diameter before the beginning of thermal reaming process.

Practical value. Expediency of high-speed plasma jets application as a thermal tool in the processes of fragile rock

destruction and, in particular, in the processes of thermal reaming of the boreholes is substantiated.
Keywords: rock, borehole, fragile destruction, thermal reaming, plasma

Introduction. Taking into account the productivity
and expenditures for realization of various methods for
the borehole drilling and reaming, thermal methods for
rock destruction are of the most interest.

Application urgency of thermal methods for destruc-
tion is conditioned by the wide spectrum of facilities for
realization of the operation of rock heating.

In the cases of application of thermal methods for
rock destruction the destruction products move away
from the rock mass under the influence of the shear and
tensile thermal stresses.

It is known that the strength limit for shearing and
stretching is approximately 7—10 times less than the
strength limit for the compression. Therefore, a thermal
method for rock destruction is the most energy saving
method for destruction.

With increasing temperature in a heating area along
with the decreasing strength and aggregate hardness,
rock fragility decreases, which allows using the thermal
methods for rock destruction effectively not only in the
processes of the borehole drilling, but also in the pro-
cesses of the boreholes reaming [1].
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Most effective amid the processes of the borehole
reaming are the thermal ones, in particular, those with
application of the gas jet heating of rock with usage of
arc electric discharge, because efficiency of these pro-
cesses hardly depends on physical and mechanical prop-
erties of rock.

Plasma burners have some advantages [2, 3]:

- widened adjustment range of thermal parameters
and concentration of the jet power;

- diminished amount of hazardous gases emission;

- simplified system of the burners automation.

Due to high velocity of the torch movement in a
borehole an average velocity change of its temperature is
provided for the range of .

Such thermal influence on the rock surface con-
siderably increases efficiency of its thermal destruc-
tion.

Analysis of the recent research and publications. The
analysis of scientific sources testifies that for the known
devices with an arc electric discharge for rock destruc-
tion the ranges of operating performance of thermal
tools, effective modes of heating, mechanical loading
and fragile rock destruction were determined, mostly, in
an experimental manner [4, 5].

53




GEOTECHNICAL AND MINING MECHANICAL ENGINEERING, MACHINE BUILDING

Prevailing majority of the known experimental in-
vestigations concerns the determination of time and
temperature values of rock destruction [6].

Few publications are devoted to the problem of the
experimental investigation of gas dynamics and plasma
dynamics of the jets that are used as a heat transfer me-
dium in the thermal methods of rock destruction.

The reference [7] presents average values of the heat
transfer coefficient obtained by means of experimental
investigation from the heat transfer medium to the rock
surface, however insufficient attention is paid to the gas
dynamics and interaction of the heat transfer medium
jet with the borehole surface.

The reference [8] contains information about veloc-
ity of the heat transfer medium at the nozzle outlet and
its value gains up to 120 m/s, which could be compared
with velocity of plasma flow at the nozzle outlet of plas-
matron; however, as a heat transfer medium an incom-
pressible liquid is used. It makes impossible to use the
results of the experimental investigation for determina-
tion of the heat transfer coefficient from plasma jet to
the rock surface.

In the reference [9] for fragile rock destruction the
high-speed (Mach number within the range of 2—5) and
high temperature (300—1100 °C) jets of the heat transfer
medium were used.

However, the outflow of the heat transfer medium
from a nozzle took place in the pulsatile mode, and ef-
ficiency of rock destruction depended on gauge pressure
of the jet on the surface of the borehole, that was in the
range of 5—20 MPa.

There is a method for kerf cutting by means of plas-
ma burner with the following thermophysical descrip-
tions of the torch: effective temperature — 4000—
7000 °C; maximal specific heat flux — 1.2 -10” W/m?;
heat transfer coefficient — up to 14 MW/(m? - K).

The effect of the plasma burner application in the
process of the thermal drilling was the formation of
cracks up to 0.1 mm that spread to considerable distance
(1.2 cm and further) from the drilling channel.

Investigations of plasmatron having a power of 20—
60 kW are known. Air consumption is 0.002—0.005 kg/s,
electric current is 50—300 A. Thermophysical proper-
ties of plasmatron varied in the following ranges: heat
transfer coefficient was within the range of 1.16—
11.6 MW/(m? - K), specific heat flux — within the range
of 1.16—58 MW/m?>.

Experimental investigation proved that application
of air-water mixture as plasma generating gas increases
plasmatron efficiency by 5—10 % in efficiency compari-
son to plasmatrons with air stabilization of arc.

In addition, thermophysical parameters of the jet in-
crease, since water supply to air causes its heating and
dissociation.

During gas cooling in vicinity of a heating surface,
recombination of dissociation components along with
emission of thermal energy is observed.

Augmentation of water content increases enthalpy of
the plasma jet.

Thus, application of water steam as plasma generat-
ing gas increases rock heating efficiency.
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The jet inclination angle substantially influences
thermophysical properties of the jet.

Increase in the jet inclination angle to the surface
that is heated results in reduction of specific heat flux.

The jet inclination over the surface that is heated at
20—25° does not diminish substantially heat flux to the
surface.

The consequence of further increase in the inclina-
tion angle is a considerable reduction of heat flux.

Application of plasmatrons having a power about
25—30 kW for the borehole surface heating is known.

Distance from the nozzle exit to the borehole surface
is 20 mm, heat flux of the plasma jet is within the range of
5.82—11.64 MW/m?, the temperature of the jet is 4000 K.

There is experimental investigation of the borehole
reaming process of diameter up to 60 mm that was exe-
cuted by means of plasmatron, whose operating param-
eters are shown in Table 1.

Mass-averaged temperature of the plasma jet was
within the range of 3000—4000 K.

At the air pressure of 0.35 MPa plasma jet outflow
from a nozzle occurs in the supersonic mode.

Specific heat flux on the rock surface was in the
range of (1.4—2.6) - 10* kW/m?.

Velocity of device in a borehole was within the range
of 3—8 m/hr.

With the aim of reducing the concentration of nitro-
gen oxides in gases released from plasma jet and increas-
ing efficiency of energy transmission to rock, it is sug-
gested to apply an open electric arc.

It will allow intensifying a heat exchange by radia-
tion, as a temperature on the arc axis will reach
5000—10 000 K.

In the spectrum of arc radiation approximately 50 %
constitutes infrared radiation.

In the process of experimental investigation electric
current of arc changed within the range of 90—150 A, air
consumption was within the range of 1—3 m?/hr, spe-
cific heat flux was | MW/m?.

Experimental investigation proved that at identical
power and identical heating conditions (plasmatron
power and open electric arc is 21 kW, distance to the
rock surface is 30 mm) the amount of heat acquired by
rock increases by 70—80 % compared to the rock heating
by open arc.

A method of the application of combustion chamber
that provides increasing of thermal efficiency of plasma
jet and reduction of nitrogen oxides content in a jet is
known.

The operating parameters of plasmatron for this pur-
pose are shown in Table 2.

Table 1
Operating parameters of the plasmatron
Parameter Value
Power, kW 30—65
Diameter pf the critical nozzle 6-8
cross-section, mm
Air consumption, kg/s 0.005—0.010
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Table 2 Table 5
Operating parameters of the plasmatron Reaming velocity of the borehole
Parameter Value Parameter Reaming
Power, kW 12001600 velocity, m/s
Discharge power, KW 300—600 ?ggﬁl;(;lg r«;i]ira;lmeter after reaming up to 4.1-2.8
Air consumption, kg/s 0.3-0.4 Borehole diameter after reaming up to 1.1-2.5
Mass-averaged jet temperature, K 2500—2900 300—350 mm
Mass-averaged velocity of the jet Borehole diameter after reaming up to 0.45—-0.4
1000—1500
outflow, m/s 450—500 mm
Thermal efficiency 0.7—0.8
Table 6
The feature of another plasma generator is an air Experimental investigation results
cooling of heat-stressed units.
Such technological decision allowed increasing a Value
discharge power by 20 %. ' Parameter | Magnetite. | Magnetite-
The operating parameters of this plasmatron pur- Quartzites amphiboles amphibole-
pose are shown in Table 3. silicates
The results of experimental investigation of plasma Plasmatron 170=175 | 150—160 150
method of thermal borehole reaming from an initial di- power, kW
ameter 100 to 500 mm on a depth up to 70 m is known. Initial borehole 105
The operating parameters of plasmatron are shown diameter, mm
in the Table 4.
Reaming velocity of the borehole reaming by the ex- gizgel?;f after 450-500 | 270-320 230-250
ample of magnetite quartzites is shown in Table 5. reaming, mm
Results of the known experimental investigation of —
the boreholes thermal reaming by means of plasmatron Vlelocny of the 1.0 1.0 0.7
are presented in Table 6. E:ZS;?:EEO;
In common, all known technical decisions that con- b
.. . . . orehole, m/hr
cern application of thermal tools with an electric arc dis- —
charge for rock destruction contain low temperature Initial tempera- | nodata | nodata 950-1000
plasma jets that outflow from one or a few nozzles in ture of the heat
T . transfer medium,
parallel or under an inclination angle to the axis of the °C
borehole.
Initial specific no data nodata | (8.4-9.5)-10°
heat flux from
the heat transfer
Table 3 medium to the
Operating parameters of the plasmatron rock surface,
2
W/m
Parameter Value
Power, kW 120—140
Air consumption, kg/s 0.010—0.015 Thus, the features of the known experimental re-
Mass-averaged jet temperature, K 2000—3000 search studlc?s allow determining velocity of the heat
Y I velocity of the fet ontfl 1000—1500 transfer medium on the surface of the borehole and val-
ass-averaged velocity of the jet outflow, m/s — ues of the heat transfer coefficient only for the condi-
Thermal efficiency 0.7-0.85 tions indicated in those publications.
Efficiency of thermal methods of rock destruction is
Tuble 4  defined by speciﬁc heat flux that is transfered from the
Oberating parameters of the plasmatron heat transfer medium to the rock surface [10].
P gp p Specific heat flux can be augmented due to increase
Parameter Value in tl;g heat t[rlzir]lsfer medium temperature or heat transfer
coefficient .
Power, kW 140180 In case of rock destruction in the spallation mode,
Compressed air pressure, MPa 0.4-0.5 i.e. in case of thermal reaming of the boreholes, an in-
Air consumption, m*/s 0.04—0.06 crease in th.e heat transfer medium temperature is inex-
Water pressure for cooling of electrodes, MPa 0.8—1.0 pedient, .as 1t ca.n l cad to the rOle melting [12].
- In this case it is necessary to increase the heat trans-
Water flow, m”/s 0.65 fer coefficient from the heat transfer medium to the rock
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surface due to the augmentation of the mass velocity of
the heat transfer medium, i.e. increasing of the heat
transfer medium rate and velocity [13].

Thus, application of the high-speed jets of the heat
transfer medium is prospective in the processes of fragile
rock destruction.

Objectives of the article. As the known results of ex-
perimental research studies dissatisfy the solution of
tasks of the current work, fulfilment of our own experi-
mental research of the interaction of high-speed heat
transfer medium jets with the borehole surface is neces-
sary.

Methods. Experimental research on the interaction
of high-speed jets of the heat transfer medium with the
borehole surface is executed as a lateral surface of the
cross duct imitated the rock surface in a borehole.

From a compressor through the gate and regulative
valves as well as prechamber, compressed air flows
through the air duct directly to the nozzle.

The model that imitates the rock surface in a bore-
hole is executed as a cross duct (Fig. 1).

For pressure determination in the air duct and pre-
chamber the deformation standard manometers of
1227 model were used with a provisional scale of the MO
type. The upper limit of measurement of the standard
manometers is 1.6 MPa. The accuracy class of devices is
0.15. The scale of device contains 400 provisional units;
the scale interval of device is one provisional unit [14].

The essence of experimental investigation consisted
of measurement of pressure on the lateral surface of the
cross duct at the air jet impingement on the lateral sur-
face.

For this purpose the drainage orifices in the cross
duct are made that are connected by impulse tubes to
the recording manometers.

The values of pressure on the lateral surface of the
cross duct obtained during the experimental investiga-
tion are necessary for determination of the gas velocity
along the lateral surface of the cross duct, which makes
it possible to determine the heat transfer coefficient
from the gas that imitates the heat transfer medium, to
the lateral surface of the cross duct that imitates the rock
surface in the borehole.

Fig. 1. The disposal of the drainage orifices in the cross
duct:
I and 2 — drainage orifices; a,,, — distance from the drain-
age orifices to the end of the cross duct; H — cross duct
length; D — inner diameter of the cross duct
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Drainage orifices 0.8 mm in diameter are executed in
the normal line direction to the axis of the cross duct [15].

The copper tubes of total pressure were set in the
drainage orifices. The edges of tubes are located on
0.3 mm above the inner surface of the duct and turned to
the flow that impinges the duct, for measurement pos-
sibility of the total pressure of flow that enters the duct
[16].For the velocities of flow less than M < 2.3 the error
of total pressure measurement by a copper tube does not
exceed 1 % [17].

Rubber impulse tubes 2 mm in diameter from the
drainage orifices of the cross duct are brought to the re-
cording manometers. The maximum error of manome-
ters measurement equals 0.5 % of the maximal pressure
value that is measured.

An experiment for interaction of the gas jet with the
lateral surface of the cross duct involved values as fol-
lows:

- nozzle outlet diameter (d;) — 0.012; 0.016; 0.020;
0.022; 0.024; 0.027 m;

- nozzle length (L,,,) — 0.012; 0.016; 0.020; 0.022;
0.024; 0.027 m;

- inner diameter of the cross duct (D) — 0.04; 0.05;
0.06; 0.08 m;

- cross duct length (H) — 0.12; 0.15; 0.18; 0.24 m,
respectively;

- distance from the drainage orifices to the end of the
cross duct (a;,) — 0.024 m;

- relative distance from the outlet orifice plain to the

inlet cross duct plain (Z = h/do) —0-0.30;
- relative diameter of the cross duct d =d, / D =0.20;

0.24; 0.25; 0.30; 0.32; 0.33; 0.44;

- absolute air pressure before a nozzle in the pre-
chamber P,,,,=0.169—2.114 MPa;

- an angle between the axis of nozzle and axis of the
cross duct ¢ =0°;

- Mach number at the nozzle outlet (M;) — 1.0.

The geometrical parameters of the cross duct and
the nozzle are adopted in accordance with geometrical
similarity to the technological and processing parame-
ters of plasmatron and diameter of boreholes before the
beginning of the thermal reaming process.

An imitation of the plasma jet by means of air is ab-
solutely acceptable, because an ionization level of the
low temperature plasma used as the heat transfer medi-
um in the processes of the rock thermal destruction does
not exceed 1 % [18].

Results. Fig. 2 shows dependence of absolute pres-
sure at the lateral surface of the cross duct, i.e. absolute
pressure on the rock surface, from relative pressure of
air before a nozzle and relative diameter of the cross
duct.

Comparison of pressure values of the gas jet on the
inner surface of the cross duct allows making a conclu-
sion that for other equal conditions pressure values on
the inner surface of the cross duct increase with the aug-
mentation of the pressure value at the nozzle inlet that
testifies an adequacy of measurement results.

Fig. 2 shows that the increase in pressure at the no-
zzle inlet causes an augmentation of pressure, and, ac-
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Fig. 2. Dependence of the absolute pressure values on the
lateral surface of the cross duct (P, 4) on absolute
pressure value of gas before a nozzle (P,,.0):

a— h=0; b— h=0.26; ¢ — h=0.30

cordingly, velocity of the heat transfer medium on the
rock surface.

The reduction of relative diameter of the cross duct,
i.e. the decrease in the nozzle inlet diameter or the in-
crease in the inner diameter of the cross duct, leads to
the augmentation of the heat transfer medium pressure,
and, accordingly, augmentation of velocity of the heat
transfer medium on the rock surface.
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Thus, the results of the experimental investigation
allow making a conclusion that the application of high-
speed plasma jets and, actually, plasmatron as the ther-
mal tool for rock destruction is a prospective direction
of the scientific research.

Conclusions. The analysis of publications proves the
availability of a small number of publications devoted to
the experimental research on gas dynamics and plasma
dynamics of the jets that are in application as a heat
transfer medium in the thermal methods of rock de-
struction.

The expediency of the fulfilment of own experimen-
tal research studies of interaction of high-speed heat
transfer medium jets with the inner surface of the bore-
hole is substantiated.

The experimental research on interaction of high-
speed heat transfer medium jets with the inner surface of
the borehole is conducted as a lateral inner surface of
the cross duct imitated the rock surface in a borehole.

The further prospects of this work are as follows: the
determination of gas velocity along the lateral surface of
the cross duct and the value of the heat transfer coeffi-
cient from the heat transfer medium to the lateral sur-
face of the cross duct that imitates the rock surface in
the borehole.
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BB THCKY CTPYMHHM TEILUIOHOCIs
HA MOBEPXHIO TiPCbKOI MOPOaM y mpoueci
TEPMIYHOrO PO3MIMPEHHSI CBEPAJIOBUHI
0. I. Borowun, 1. IO. I[lomanuyk, O. B. 2Kegucux
IHcTuTyT reotexHiyHoi MexaHiku imeHi M. C. ITonsikosa HAH

VYkpainu, M. JIHinpo, Ykpaina, e-mail: OIVoloshyn1951@nas.
gov.ua; [YPotapchuk@nas.gov.ua; OVZhevzhyk@nas.gov.ua

Merta. ExcriepyMeHTanIbHO BCTAHOBUTU B3aEMOIIO
BUCOKOIIIBUIKICHUX CTPYMUH TEIJIOHOCIS 3 TTOBEPXHEIO
CBEPIJIOBUHU Y MPOLIECi KPUXKOTO PyIHHYBAaHHSI MPChKUX
TOPi/ 3 METOIO BU3HAYEHHSI IIBUAKOCTI PyXy TETUIOHOCIS
B3IIOBX TMOBEPXHi CBEPJIOBUHU U KoedillieHTa Teruto-
Bi/Iayvi BiJ TEMJIOHOCIS 10 MOBEPXHi MpChbKOi MOPOAU.

Metoauka. BukopucTtaHi MeTOAM TOPiBHSUIbHOTO
aHaJlizy, MaTeMaTUYHOro i (Pi3MYHOro iMiTaliitHOrO
MOJIEITIOBaHHSI, €KCIIEPUMEHTAIbHI TOCITiIKeHHS.

PesyabTat. Po3pobiieHa MeTOIMKa €KCIepUMEH-
TAJIHOTO JOCIIXKEHHS B3aEMO/Iil BUCOKOILIBUIKICHUX
CTPYMMH TETUIOHOCIS 3 TOBEPXHEIO CBEPUIOBUHU Y BU-
[JISIAI HACKPi3HOro KaHaiy, OOKOBa TOBEPXHSI SIKOTO
iMiTyBaJIa MOBEPXHIO TiPCHKOI MOPOIU Y CBEPIJIOBUHI.
BuxkoHaHe ekcriepyMeHTabHe TOCTIIKEHHS, 1110 TO-
JISITaJio Y BUMipIOBaHHI TUCKY Ha OiYHY MOBEPXHIO Ha-
CKpPi3HOTO KaHaIy MpU HaTiKaHHi Ha HbOTO MOBITPSHOI
cTpyMuHu. BukoHaHa o0pobKa TOoCaimHUX TaHUX Y BU-
[JISIMi 3aJIEXXHOCTI aOCOIIOTHOTO THUCKY Ha OidyHy mo-
BEPXHIO HACKPi3HOTrO KaHajy, TOOTO Ha TTOBEPXHIO Tip-
CbKO1 MOPOIM, Bil BiTHOCHOTO TUCKY TMOBITps MEpeEn
COILJIOM i BiIHOCHOTO diaMeTpy HAcCKpi3HOro KaHaly.
BusBneHi 3a1exXHOCTi Mixk 3HAaYEHHSIMU TUCKY Mepe
COIUIOM i 3HAYE€HHSIMU TUCKY Ha IMOBEPXHi ripchbKoi Mo-
pony; 3HaYeHHSIMU BiTIHOCHOTO JliaMeTpy HACKPi3HOTO
KaHajy, AiaMeTpy BUXiZHOTO OTBOPY COILIa, BHYTpilll-
HBOTO NliaMeTpy HACKpPi3HOTO KaHajly i 3HaYeHHSMU
TUCKY MOBITPs B3A0BX 0iYHOI TOBEPXHi KaHaIy.

Haykosa noBusna. Ilojisirae y mpoBeneHHi ¢i3uaHOro
iMiTalliifHOrO MOEJIIOBaHHST B3aEMO/Iii BUCOKOILBUKIC-
HUX CTPYMUH TETUIOHOCIS 3 TIOBEPXHEIO CBEPIUIOBUHU B
MEeBHOMY Jliarla30Hi TeOMETPUYHUX MapaMeTpiB HaCKpi3-
HOTO KaHalIy 1 coruia, 10 MPUMHSTI Y BiAMOBITHOCTI 1O
TeOMETPUYHOI MOJO0OM TEXHOJIOTIYHUM i KOHCTPYKTUB-
HUM TapaMeTpaM IJ1a3MOTPOHA I liaMeTpa CBEPIJIOBUH
Tepen MoYaTKOM IPOIIECY TEPMIYHOTO POIIMPEHHS.

IIpakTuuna 3HaumMMicTh. OOIPYHTYBaHHSI IOLILJIb-
HOCTi BMKOPMUCTAHHSI BHMCOKOIIBUAKICHUX CTPYMUH
TJIa3MU B SIKOCTi TEPMOIHCTPYMEHTA Y Mpoliecax Kpux-
KOro pyHHYBaHHS TipChbKMX MOPif i, 30KpeMa, y Impo-
1iecax TepMiYHOTO PO3IIMPEHHS CBEPAJIOBUH.

Kimouogi ciioBa: eipcoka nopooa, céeporosuna, Kpux-
Ke pYUHY8aHHs, mepmiuHe pO3UIUPeHH s, naama
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[enb. DKCIEpUMEHTATFHO YCTAHOBUTH B3aUMO-
JefCTBIE BBICOKOCKOPOCTHBIX CTPYH TETUIOHOCUTEJIS C
TMOBEPXHOCTHIO CKBAXKUHBI B TIPOLIECCE XPYMKOTO pas-
pYIIEHUS] TOPHBIX MOPOJ] C LIENbIO OMPEaeJeHUsT CKO-
pPOCTU NBUKEHMS TETJIOHOCUTEJSI BAOJIb TOBEPXHOCTH
CKBaXXMHBI U KO3 (GULMEHTA TeII00TIAYM OT TEIIo-
HOCHTEJIST K TTOBEPXHOCTU TOPHOM MOPOJIBI.

Metoauka. Vcrnonab3oBaHbl METONbI CPaBHUTEJb-
HOTO aHajau3a, MaTeMaTU4eckoro u GU3NMYeCcKOro
VMUTALIMOHHOTO MOJAEIUPOBAHUS, SKCIIEPUMEHTAb-
HbIE UCCIIETOBAHUS.

PesyabraTel. Pazpabotana MeTonnka sKCIepuMeH-
TaJIbHOTO UCCIIENOBAHNS B3AMMOEHCTBUST BBICOKOCKO-
POCTHBIX CTPYii TETUIOHOCUTEJIS C TIOBEPXHOCTHIO CKBa-
KMHBI B BUIIE CKBO3HOTO KaHasla, OOKOBasi MOBEpX-
HOCTb KOTOPOTO MMUTHpPOBaja MOBEPXHOCTb TOPHOM
MOPOJIbl B CKBAaXWHE. BBINMOTHEHO 3KCNepuMeHTa b-
HOE Hccle0BaHre, KOTOPOe 3aKJIo4aioch B U3Mepe-
HUU NaBJIeHUsI Ha OOKOBYIO MOBEPXHOCTb CKBO3HOTO
KaHaJla Tpyu HaTeKaHWM Ha HEro BO3AYIIHOW CTPYW.
BrinonHeHa o6paboTKa SKCIepUMEHTATbHbBIX TaHHbBIX
B BUJI€ 3aBUCUMOCTU a0COIIOTHOTO JaBJAEHUS Ha OOKO-
BYIO TTIOBEPXHOCTb CKBO3HOTO KaHaJsia, T.€. Ha TTOBEpX-
HOCTb TOPHO MOPOJIbI, OT OTHOCUTEJILHOTO JUaMeTpa
CKBO3HOTO KaHana. OmpenesneHbl 3aBUCUMOCTH MEXITY
3HAUEHUSIMU JABJICHUS TIepe] COTLUIOM W 3HAYCHUSIMU

ISSN 2071-2227, Naukovyi Visnyk NHU, 2018, N2 2

JIABJICHUST Ha TIOBEPXHOCTH TOPHOU TTOPOJIBI; 3HAYEHU -
SIMA OTHOCWUTEJILHOTO IHMaMeTpa CKBO3HOTO KaHaua,
JIMaMeTpa BBIXOJHOTO OTBEPCTUSI COTUIA, BHYTPEHHETO
JIMaMeTpa CKBO3HOTO KaHajla U 3HAUEHUSIMU JTaBICHUSI
BO3/yXa BI0OJIb OOKOBOI MOBEPXHOCTU KaHaa.

Hayuynasi HoBU3HA. 3aKiloyaeTcsl B IPOBENCHUU
(hmznyeckoro UMUTAIMOHHOTO MOJIEJIMPOBAHNS B3aU-
MOJIEMCTBUST BBICOKOCKOPOCTHBIX CTPYH TEIJIOHOCUTE-
JIsS C TIOBEPXHOCTBIO CKBaXKMHBI B OIPENEICHHOM JI1a-
Ma30He TeOMETPUYECKUX TapaMeTpOB CKBO3HOTO Ka-
Hajla U COTUIa, KOTOPbIE TIPUHSATHI B COOTBETCTBUU C
TeOMETPUYECKUM TT0J00MeM TEXHOJOTUIECKUM U KOH-
CTPYKTHMBHBIM ITapaMeTpaM IJIa3MOTPOHA U TUaMeTpa
CKBaXXMHBI TIEpell HAYaJIOM TMPOolecca TEPMUYECKOTO
paciIMpeHusl.

IIpakTHyeckas 3HaYMMOCTh. OOOCHOBAaHUE 11EJIECO-
00pa3HOCTU  UCTOJb30BaHUSI  BBICOKOCKOPOCTHBIX
CTPY# IMJa3Mbl B KaUeCTBE TEPMOUHCTPYMEHTA B MPO-
1ieccax Xpynkoro pas3pylI€HMs TOPHBIX MOpPOI U, B
YaCTHOCTH, B TIPOLIECCaX TEPMUYECKOIO pacIIupEeHMS
CKBaXKWMH.

Kiiouessie cioBa: eopnas nopoda, ckeaxcuna, xXpyn-
Koe paspyuieHue, mepmu4eckoe pacuuperue, niasma

Pekomendosano 0o nybaikauii dokm. mexH. HayK
B. I1. Hadymuwm. /lama nadxodxucenns pykonucy 23.01.17.
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