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Ha cerogusmHuii AeHb CHUXKEHHE 3HEprosa-
Tpar ABIACTCA O[[HOﬁ 13 OCHOBHBIX 3aJia4 KPYITHbIX
METaJUTyprUuecKiX HpeAnpusiTiid. boipmme mo-
TEpH SHEPTUH U3-32 HEIP(PEKTHBHOTO MCIIONB30Ba-
HUS BBIPAOOTAHHOM TEIUIOTHI MPUBOAAT K W3JIHII-
HEMY Pacxojly TEIUIOBOW SHEPTUH HA MPEINPHATHH,
1 KaK CJIC/ICTBHE POCTY JHEPro3arpar.

Jannas mpobieMa sIBIsETCS — aKTyalbHOW
JUISL CEKLIMM OE30KUCIIMTENIFHOTO HarpeBa arpera-
Ta HENPEPHIBHOTO ropsyero nuHKoBaHUs. Cexuus
MIPSMOTO TNITAMEHHOTO HarpeBa CIy KUT 7Sl Harpesa
mosiockl ot 20 1o 750°C. Harpes HoOi0OCH Ipowu3BO-
JIUTCSI HETIOCPENICTBEHHBIM CYKHUTAHUEM Ta3000pa3-
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HOro TOIUIMBAa. B KayecTBe TOIIMBA MCIONb3YET-
cq MPUPOIHBIN Ta3. ['a3 cxkuraercss mpu MOMOIIHN
JUIMHHOIUTAMEHHBIX ropesok. KonngecTso ropenox
paBHO 40 mT. CHucTeMa peryaIupOBaHUS CTOPaHUS
pasnenena Ha 4 30HbL, 10 10 ropenok B Kaxnoi
30He (puc. 1). Ha cerogHsmHMiA AeHr OpHUEHTH-
POBOYHBIM pAacxol MOJE3HOIO TeIjla Ha Harpes
nonocel coctaBisier 30-35%. Hcexoms u3 aroro,
JUIS CHMDKEHHS 3HEeprosarpar B CEKIMU MNPsIMOTO
TUIAMEHHOTO HarpeBa HEOOXOIMMO HMMETH IIOJTHOE
MIPE/ICTaBICHUE O MPOTEKAIOMMX B HEH TErIoo0-
MEHHBIX IPOLECCAX.

Henpro maHHOW pabOTHI ABISETCA OIpeIese-
HUEe KO3(D(HUIIMEHTOB TEIUIOOTAAYd M TEIUIOBBIX
MOTOKOB TPH KOHBEKTHBHOM TEIUIOOOMEHE B 30HE
HOpsIMOTO IJIAMEHHOTO Harpesa MpH HEHocpen-
CTBEHHOM B3aMMOJICHCTBHH (hakesia TOPEIKH C MO-
JIOCO TP pa3IMYHBIX PEXUMaX PabOTHI ¢ TIOMO-
LIbI0 MOJEJINPOBAHUS.

Ha ocHOBaHMM W3y4YEHHOH JOKyMEHTALMH:
yepTexel, pexkKMMHONW KapThl M TEXHOJIOTMYECKOI
KapThl, OBUIM IPEABapUTEIBHO PACCUMTAHBI CKO-
POCTH IIOTOKOB ra3a M €ro TEMIIEpaTypa Ha BBIXOJE
U3 KaXJ0H TOpesKy, KOTOpPbIE AJIi HOMHUHAJIBHOIO
pexuMa cocTaBnsaiorT v, = 165 m/c m T = 2273°K.
JlaBreHre Ha BBIXOE M3 30HBI HaIpeBa COCTAaBIIACT
P =10 klTa.
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Puc. 1. Yepmeoic 30Hbl npsamo20 niamenno2o Hazpesa
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Pacuer xoadduimeHToB TemnooTAauM MpoBe-
JIeH TP MOJEJIMPOBAaHWU B3aMMOAEHCTBHUS ITOTO-
KOB Ta3a ¢ HarpeBaeMoii MOJI0COH ¢ ITOMOIIBIO IIPO-
rpamMHOro obecniedenns Ansys Fluent.

Ha pucynkax 3 u 4 mpezacTaBieHBI pacipese-
sieHust K03 (GHUIIMEHTOB TEIJIOOTAAYM 10 BepXHEH
M HIDKHEH MOBEPXHOCTH MOJIOCHI B TMEPBBIX JBYX
T10 XO/Ty JIBMKCHUSI F'a30B 30HAX.

ITonyueHHOE HEPaBHOMEPHOE pacIpec/iCHHE
K03 (PUIIUCHTOB TEITOOTIAYM CBS3aHO C CIIOXKHBIM
XapaKTepOM JBIDKCHHUS MTOTOKA Ta3a. ITO HATISIHO
MPEACTaBIEHO Ha PUC. 5.

Ha rpadukax (puc. 6-7) mpencTaBieHO pac-
npezencHue K03 PHUIMESHTOB TEIIOOTIAYH 10 IIeH-
TpaJIbHON OCH Ha BEPXHEH M HIKHEHN MOBEPXHOCTH

IIOJIOCBI COOTBETCTBCHHO.

-
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Puc. 2. Hanpagnenue 06usicenus 2306 u NoaoChl.
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Puc. 3. Pacnpedenenue xoaghpuyuenmos menioomoayu
10 8epxHell NOBEPXHOCU NOLOCHL NPU HOMUHALLHOM PEXNCUME
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Wall Heat Transfer Cocfficient
Contour |
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Puc. 4. Pacnpedenenue kosghpuyuenmos menioomoauu
10 HUJICHET] NOBEPXHOCMU NOTOCHL NPU HOMUHATLHOM PENCUME
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Puc. 5. Buzyanusayus deudicenus nomoxog 2aza
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Puc. 6. Hsmenenue xoaghpuyuenma menioomoauu
60071b YEeHMPANLHOU OCU HAZPEBAEMOU NONIOCHL HA 8ePXHEll HAOCKOCU
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Puc. 7. Hsmenenue koagpgpuyuenma menroomoauu
60071b YyeHMPANLHOU OCU HAZPEBAEMOTL NOLOCH HA HUJICHEN NAOCKOCIU
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Puc. 8. Hsmenenue xoagppuyuenma menioomoadu no wupute Hazpesaemoll noiocwvl ¢ ceverusx 1 m, 3,5 m u 6 m.
a-35mb—6m c—1m.
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PazpaboranHast MoJenb KOHBEKTHBHOTO Te-
IUI00OMEHA B CEKIIMH MPSIMOT0 O€30KUCINTENBEHO-
rO IUNIAMEHHOTO HarpeBa arperara HelpepbIBHOTO
ropsYero IMHKOBaHUS IIO3BOJISICT OIPEACIIUTh
KO3(QQUIMEHTHl TEINIOOTHAaYd IIPH  HEToCpes-
CTBEHHOM KOHTAaKT€ MOTOKOB ra3a C IOBEPXHO-
CTBIO HarpeBaeMoil 0JI0CH U YCIIOBUS €€ Harpesa
MIPU Pa3WYHBIX PEXHMax padOTbl TOPETOYHBIX
YCTPOMCTB, C yYETOM COPTAMEHTAa U PEKHUMOB
JBIDKCHUS TIOJIOCHL, YTO JAeT BO3MOXKHOCTH 00e-
CIEYHUTh MOBBILICHHE HeprodddekTuBHOCTH Ha-
rpeBa B 30HE.
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Some magnetic materials exhibit either an in-
crease or decrease in their temperature when they
are exposed to a certain magnetic field. This phe-
nomenon is called the magnetocaloric effect or adi-
abatic temperature change [1]. For such a thermal
response, the magnetocaloric material maximizes
its temperature when it reaches the temperature of
magnetic ordering. The magnetocaloric material is
strongly limited by the temperature range in which
the specific entropy density changes in response to
the magnetic field. To achieve a larger temperature
range, the MCE should be increased by adjusting
the magnetic field strength (B), magnetic entropy
transition (ASm), volumetric magnetization, mag-
netic field change (AB), Curie temperature (TC) of
the magnetic material, magnetic phase transition
properties, and crystallographic transformation.

Magnetic cooling technology has many advan-
tages, which can be summarized as follows:

-Thanks to the use of magnetic materials as
refrigerants, an environmentally friendly cooling
technology is used, which does not produce ozone-
depleting gases or greenhouse gases that pollute
the environment.

-Magnetic materials have a higher magnetic en-
tropy density than gas refrigerants.

-The MC can be equipped with electromagnets,
superconductors or permanent magnets that do not
need high rotational speeds, mechanical vibrations,
noise, low stability or short service life for func-
tional operation.

-The efficiency of magnetic refrigeration sys-
tems can be 30-60% of the efficiency of Carnot

cycle [2], as opposed to 5-10% for conventional
refrigeration technologies. Some results in the 5T
magnetic field area can generate up to 600 watts of
cooling power and 60% Carnot efficiency.

However, at the maximum temperature range,
the cooling capacity drops to about 100 watts. In
the 1.5 T magnetic field zone, MK systems provide
a cooling capacity of about 200 watts.

There are several difficulties and challenges
that limit the use of magnetic cooling in some ap-
plications. Among these problems are:

-there is a need for a magnetic material with a
large MK;

-requires a strong magnetic field,

-excellent regeneration and heat transfer char-
acteristics are required. Several researchers have
investigated the main features of magnetic cool-
ing cycles, the prospects of various models and the
choice of magnetic material to achieve the high-
est efficiency.

Geisler Alloys

Studies of Ni2MnX Geisler alloys show that
they have a number of unique properties. In them,
such effects as the effect of magnetically controlled
shape memory, the inverse magnetocaloric effect
(FEM) [3], giant magnetoresistance are observed.
All these effects are due to the structural phase
transformation of the martensitic type occurring in
alloys in most compositions at low temperatures.
Ni2Mnln alloys attract attention due to their sig-
nificant magnetocaloric effect. The structure of the
high-temperature phase has L21 symmetry. The
low-temperature phase is orthorhombic [4].

In contrast to the direct magnetocaloric effect,
which is observed in conventional ferromagnets in
the Curie point region, in the alloy of this system
in the region of structural transformation, it has the
opposite sign. Therefore, it is preferable to study
this effect on alloys in which the temperatures
of structural and magnetic phase transformations
do not coincide. That is, the effects in the field of
magnetic transformation and martensitic trans-
formation occur at different characteristic tem-
peratures, which differ by the maximum possible
amount. In the literature, the magnetocaloric effect
is associated with the influence of the magnetic
field on the temperature of the structural phase
transformation. Under the influence of the applied
magnetic field, the austenitic phase is stabilized, in
which the magnetization is greater than the mar-
tensitic phase.

This paper presents the results of the study of
the influence of the magnetic field on the tempera-
ture of martensitic transformation and the study of
the magnetocaloric effect in polycrystalline alloy
Ni50,2Mn39,8In10.

Material and methods of research

A polycrystalline sample of the composition
Ni50,2Mn39,8In10 was produced by arc melting
in an argon atmosphere with several remelts from
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