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Inemumym mexuiunoi mennogizuku HAH Ykpainu

VY mporeci rapTyBaHHs CTajleBUX BHUPOOIB TeMIlepaTypy TrapTyBaJIbHOI
PIIUMHU y)Ke BaXJIMBO MIATPUMYBATH B MeXkax 3aJaHux mapametrpis. Ilig yvac
BUPOOHMYOTrO TpOLECYy TeMIeparypa Yy TapTyBajbHI BaHHI 3HAYHO
HIABUILYETHCS, 110 MOXKE MPHU3BECTU O MOPYUICHHS TEMIEPaTypPHOIO PEXUMY
IpoIIeCy rapTyBaHHS 1, BIATIOBIIHO, 10 BUHUKHEHHS OpaKy Ta 3HAYHUX 30UTKIB.
3a3Buuail CTaOUTBHICTh TEMIIEPATYpU TapTyBaJbHOI PIIMHU 3a0€3MEUy€EThCS 3a
JIOTIOMOTOI0 MIPOTOYHOI BOJM B SIKOCTI XOJIONOAreHTy B TEIUIOOOMIHHUKAaxX, a
TaKOXX MapOKOMIIPECITHUX YmIepiB ado rpagupeHsb pizHoi KOHCTpyKIii. Cepen
TOJIOBHUX HEJOJIIKIB ICHYIOYOro oOOJaJHaHHSA, L0 BUKOPUCTOBYETHCS IS
OXOJIOJIKEHHSI TapTyBaJIbHOT PiIMHU, MOKHA 3a3HAYUTH HU3bKY €KOJIOTIUHICTh Ta
3HaYH1 EHEPrOBUTPATH.

Y  gKoCTI anbTepHATMBH MIATPUMAHHS HEOOXIHOI TeMIeparypu
rapTyBajJbHOI PIAUHU TNPONOHYETHCA 1i OXOJOHKEHHSI TMOBITPSAM HU3BKOI
TEMIEPaTypH, IO TEHEPYEThCA 3a TEXHOJOTIEI TUHAMIYHOTO OXOJOMKEHHS
noBiTps. Ll TexHONorisl IPYHTYETbCS Ha MPOLECI NEPETBOPEHHS YACTHHU
BHYTPIIIHKOI €HEPrii MOBITPSI y KIHETUYHY EHEPril0 I[bOTO 3K MOBITPSHOTO
MOTOKY y KaHalll 0CcOOJMBOTO Mpodiato (FreOMETPUYHOMY COIUT), BHACIIIOK
YOro TeMIepaTypa MoBITPs CYTTEBO 3HUKY€ETHCS.

Mera poboTu. AHami3 MOXIMBOCTI BHUKOPUCTAHHS  TEXHOJOTIi
JTUHAMIYHOTO  OXOJIOIDKCHHS ~ TOBITpS  JJI  MIATPUMAHHS  HE0OXigHOT
TEeMIIepaTypy rapTyBaJbHOI PiIUHU.

Pesynbratu. Po3paxyHku 1 MareMaTH4YHE MOJEIIOBAHHSA MOKa3ylOTh, 1110
IpU HAAJUIIKOBOMY THCKY p = 3 Oapu Temmeparypa MOBITPSHOIO MOTOKY Ha
BUXO/Il 3 TEOMETPUYHOTO corula OyJe HUXKYEe TeMIlepaTypy Ha BXOJll HE MEHIIIE,
Hbk Ha 90°C. Ilpm 1pOMy MBHUAKICTH IIOTOKY TIOBITPS Ha BHUXOIl 3
T€OMETPUYHOIO COIJIa y MOPIBHAHHI 13 MBHUAKICTIO Ha BXoai 3poctae g0 330
Mm/c.

JUist 3HMDKEHHS MIBUAKOCTI MOBITPSHOTO TOTOKY BHKOPUCTOBYETHCS
CHeliaJbHIA TPUCTPI, Ha BUXOAl 3 SKOTO Ha (OHI CYTTEBOTO 3HIKEHHS
HIBUAKOCTI TOTOKY, TeMIleparypa MPaKkTUYHO HE 3MIHIOEThCS. OXonomkeHe
MOBITPSI HAINIPABIISAETHCS HA MPOTUTOYHHUH MJIACTUHYATHM TEIJIOOOMIHHUK 4Yepe3
SKHUI MPOKaYy€eTHCS rapTyBaJlbHA PlAMHA.

BucHoBkH. 3amporoHOBaHa TEXHOJOTISE MOXe OyTH BHUKOpUCTaHa SK
anbTepHATUBHA JUISI TIATPUMAaHHS HEOOXIHOI TeMIepaTypu TrapTyBaJIbHOI
piguau. [lpm 1bOoMy KamiTalbHI Ta eKCIUIyaTaliiHl BUTPATH 3HAYHO
3MEHITYIOThCA.
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In the process steel quenching, it is very important to maintain the
temperature of the quenching medium within the specified parameters. During
the production process, the temperature in the quench bath is significantly
increased, which can lead to a violation of the temperature regime of the
quenching process and, accordingly, to the appearance of a marriage and
significant losses. Typically, the temperature stability of quench liquid is
provided by running water as a coolant in heat exchangers, as well as vapor
compression chillers or cooling towers of various designs. Among the main
drawbacks of the existing equipment used to cool the quenching medium, it can
be noted low environmental friendliness and significant energy costs.

As an alternative to maintaining the required temperature of the
quenching medium, it is proposed to cool it with low temperature air, which is
generated by the dynamic air cooling technology. This technology is based on
the process of converting part of the internal energy of air into the kinetic energy
of the same air flow in the channel of a special profile (geometric nozzle),
resulting in a significant decrease in air temperature.

Objective. Analysis of the possibility of using the dynamic air cooling
technology to maintain the required temperature of the quenching medium.

Results. Calculations and mathematical modeling show that at an excess
pressure of p = 3 bar, the temperature of the air flow at the exit from the
geometric nozzle will be lower than the inlet temperature by at least 90 ° C. At
the same time the airflow velocity at the exit from the geometric nozzle in
comparison with the velocity at the entrance increases to 330 m/s.

To reduce the speed of air flow, a special device is used, at the output of
which against the background of a significant decrease in the flow velocity, the
temperature practically does not change. The cooled air is directed to the
counterflow plate heat exchanger, through which the quenching medium is
pumped.

Conclusions. The proposed technology can be used as an alternative to
maintain the required temperature of the quenching medium. At the same time,
capital and operating costs are significantly reduced.



