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Hageodeno memoouxy npogedenHs eKcnepumenmanbHux OOCniOdNceHb 3 BUSHAYEHHS NUmMoMOi
MmenyioeEMHOCMI  OMA2HiYenoi 600u 3a OONOMO20I0 BUCOKOUACHIOMHO20 eNeKMPOMASHIMHO20
imnyabcHoeo anapamy «lnioc-My» ma npupooHix macHimie, a maKodic pe3yIbmamu aHanizy yux
eKcnepumenmis.

Kurouoei cnosa: macimua 600a; numoma mMenioEMHICMb 600U, NPUPOOHIU
MASHIM,; eleKMpPOMAHIM, GUCOKOYACTMOMHULL IMIYIbCHULL MACHIM.

Beryn. Ha crorognimmiii AeHs Boja € HaimomupeHimuMm TteruioHocieM. Illmpoke
3aCTOCYBaHHS BOJIa OTpHMaja BHACHIJIOK BEJIMKOTO 3HAYEHHS TEIUIOEMHOCTI,
JICIICBU3HU 1 JIOCTYIHOCTI. Pa3oM 3 TUM, MiBUIICHHS €(QEKTUBHOCTI BUKOPUCTAHHS
BOJIH SIK TEIJIOHOCIS € aKTyalITbHOIO TEMOIO B CyJacHUX peaiisx [2].

ITuTOMOIO TEIIOEMHICTIO BOJIY HA3WBAIOTh KUIBKICTh TEIUIOTH, SIKa HEOOXi/Ha,
o6 migHATH Temiepatypy 1 kr Bomu Ha 1 °C. Boma mae Ha#Oinbiny cepenm ycix
BIJOMUX TBEpAMX 1 PIAKHX PEUYOBHH TEIUIOEMHICTh Ta TEIUIONPOBiAHICTh. [yis
HarpiBanHs | rpama Boaum Ha 1 °C HeoOximna 1| kan (4,2 [Ix) eneprii, mio BABidi
MIEPEBUIITYE TEIUIOEMHICTh OyIIb-AKOi 1HIIOI XiMIYHOI crioyryku [1]. 3a paxyHOK IbOTO
HaBITh 3HAYHE 30UIBIICHHS TEIUIOBOI CHEPrii BUKIUKAE IIOPIBHSHO HEBEIHMKE
migBUIeHHs i1 Temmeparypu. Lle MOSCHIOETHCS THM, IO 3HAYHA YacTHHA EHEPTii
BUTPAYAETHCA HA PO3PHB BOJHCBUX 3B'SI3KiB, IO OOMEXYIOTh PYXJIMBICTH MOJEKYI
BoM [3].

Meroro 1aHO1 € poOOTH EKCIIMPEMEHTATbHE BUSHAYCHHS IUTOMOT TETUIOEMHOCTI
OMarHi4eHoi BOJIH.

ExcnepuMeHTanbHi  JOCTIHKEHHS BiIOyBAIMCh HA CTCHII, ITOKa3aHOMY Ha
puc. 1.

Jlocmii TpOBOAMIIMCS B TP €TAIH 3a HACTYITHUX OMOB 0OpOOKH BOJIU:

1) 3 HEOMarHiYeHOIO BOJIOIO;

2) 3 BOMOIO, OOpOOJIEHOI0O B EIEKTPOMArHiTHOMY IIONI 3a JIOIOMOTOO
EJIEKTPOMArHITHOTO iMITyJIbCHOTO ananapy «lmoc-My;

3) Bomoro, 00p0OICHOO B TIOJIi IPUPOTHUX MATHITIB.
1-mii etan. Heomarniuena Boma 3 pesepByapy (1) morpamuise B enekTpoHarpiad (4),
Jile HarpiBaeTbcs JI0 3aJIaHOTO 3HAYeHHs TemrepaTypu. KiHIleBe 3HAYCHHS
TEMIIEPATypH 3aJICIKUTH BiJl 33]]aHOT ITOTY>KHOCTI €IEKTPOHArpiBaya, MOTYXHICTh SKOTO
perymoetses 3a moromororo JIATP-1 (5). 3HaueHHS TOTYKXHOCTI €JIeKTpoHarpiBada

101



Benmunauyia, oceimneHHA ma mensao2a3o0rnocma4vyaHHA. Bun. 17, 2014

BU3HAYAETHCS 32 JONOMOT0I0 BosbTMeTpa (7) Ta ammepmetpa (6). [licns npoxomkeHHs
eJIeKTpoHarpiBada Boja morparuisie g0 emHocTi (10), me €eMHICHUM CcrocoOom
BU3HAYAETHCS KITBKICTh BOJIH, SIKa MPOUTILIA Yepe3 YCTaHOBKY. 3HAYCHHS TEMIIEpaTypu
BOJIM BUMIPIOTBCS IO Ta MICJIsl BUXOAY 3 €JeKTpOHArpiBaya AaTYMKaMu TeMIlepaTypu
(T). datunkm Temmnepatypu g €qHaHI 10 BUMipoBada Temiiepatypu (8), iHbopMmarrist
3 SIKOTO TTOCTYIIae uepe3 inTepdeiic 38 3Ky (9) no cucremu 360py manux (11). ITix gac
JOCHITy BHUMIPIOBAJIUCS HACTYNHI BENWYMHU: 3HAYEHHS TEMIlEpaTyp BOIH [0
eJIeKTpoHarpiBaya Ta MiCNs HBOTO, MOTYKHICTh €JIeKTpOHArpiBada, MacoBi BUTpaTH
BOJIW, 3HAYCHHS CHJIH CTPYMY 1 HANPYTH, BTPATU TEIUIOTH B OTOUYYIOUE CEPEIOBUIIIE.
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Puc.1. Cxema ekcriepUMEHTAILHOIO CTEHILY:

1 — eMHICTB IS BOJY; 2 — €IEKTPOMArHiTHHH iMITynbcHuH anapart «lmioc-M» abo mocTiifHMA MarHiT;
3 — mapoBuii kpaH; 4 - eNeKTPUIHUN BOJOHArpiBay; 5 — maboparopHuii aproTpanchopmarop JIATP-1;
6 — mdpoBuiif amnepMerp; 7 — GPOBHIL BOIBTMETP; 8 — BUMIpPIOBad TeMIIEpaTyp;

9 — neperBopioBay; 10 — emHicTh 1u1s1 360py Boau; 11 — nmepcoHaIbHUIA KOMIT IOTep.

IToTyxHICTh enekTpoHarpiBada N BU3Ha4aeEMO 32 (OPMYIIOI0

N=U-I, @8

nie ] — cuna eleKTpUIHoro crpymy, A; U — Hampyra eJIeKTpU4HOro cTpyMy, B.

Kinpkicte Temotu O, MmO TepemacTbesl M0 BOAHW BHU3HAYAEMO 13 PIBHIHHS
TEII0BOTO OanaHcy 3a GopMyI0io

Q= Cp-m: (toux — tox), BT. 2

JIe ¢p — MMATOMA TEIIOEMHICTH Boau, KJx/(kr-°C); m — MacoBa BUTpaTa BOJH,
m = 0,003306 xr/c; tgy, tyux — TEMITEpaTypa BOIW BIANOBIAHO Ha BXomi Ta Buxoxi, °C.
[MuToMy TemnoeMHICTh BOAU NpHuiiMaemo 3 [4].

Brpatu B oTouyloue cepeqoBHIIE BU3HAYAEMO SIK PI3HHULIO MiX TMOTYKHICTIO
eJIeKTpOHarpiBada Ta HEOOXIMHOI KUIBKICTIO TEIUIOTH, IO MPOXOIUTH depes
TIOBEPXHIO

A=N-Q,Br 3)

ExcnepumenTtanbHi qaHi 3Be1eMo B TabmuIrio 1.
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Ta6muug 1
Bu3HaueHHs OTYXHOCTI eleKTpoHarpiBada, KiIbKOCTi TEIJIOTH Ta BTPAT B HABKOJIUIIIHE
CepeIOBHIIIE [UIsl HEOMArHiueHO1 BOM

No | tex,°C | tenx,°C | U, B LA Q, Bt A, Bt | Cpx/lx/(xr-°C) | N, Br
1 17,7 21,7 59,0 1,00 55,30 3,70 4,182 59
2 | 17,7 | 258 | 80,0 | 1,50 | 111,95 | 8,05 4,181 120
3 17,7 30,8 | 100,0 | 2,00 181,01 18,99 4,180 200
4 17,7 37,6 | 120,0 | 2,50 27490 | 25,10 4,179 300
5 17,7 47,0 144,0 | 3,00 404,65 27,35 4,178 432
6 | 17,7 | 583 | 168,0 | 3,50 | 560,71 | 27,29 4,178 588
7 | 17,7 | 70,7 | 192,0 | 4,00 | 732,31 | 35,69 4,180 768

2-nii etan. Boma, mepen sSIKUM MOTPANUTH 0 €JIEKTPUYHOTO HArpiBada, MPOXOIUTH
yepe3 eNEeKTPOMArHITHUN IMIyJIsCHUH amapar «lmioc-M» 3 MarHiTHOIO I1HAYKIIO€E
nonst 0,23...0,46 Tn B pexumi «Ouuctka-2». B iHmoOMy npuHium aii ycTaHOBKH
aHayoriuHuil mepmomy eramy. Ilpm poMy BoAa mopaBanach B Till ke KUIBKOCTI 1
HarpiBayiach JI0 TaKoi caMol TeMIIEpPaTypH, 10 1 i Ha mepmoMy eTari. I1ix gac mocmimy
BHMIPIOBAJIVCH Ti 3K CaMi BEJIMYHMHY, 1110 H MiJ] Yac MEepIIoro eTarmy.

3HavyeHHs KiABKOCTI TEIUIOTH, SIKa MilIa Ha HarpiBaHHS BOIOH, OTPUMAEMO 3
PIBHSIHHS:

Q=N-4 )
ne A — mpuiiMaeMo Takoro, ska Oyna 3a BiAOBIAHOTO TEMIEPATYPHOI'O PEKUMY Mij
yac 1-oro erarry JOCHTiI)KEHb.

Busnavyaemo ¢, oMaraideHoi Bojiu 3a GopMyIoro:

Q
P T Mlpm—to) )
OTtpumaHi pe3yNbTaTy 3B€AEMO B TAOJIHULIO 2.

Tabmuus 2
Bu3HadyeHHs IOTY)KHOCTI eIeKTpOHarpiBada npu oMarHideHi Boau iMmynbcHUM anapatom «limioc-My»
No | tx°C | tamx,C | U,B | L A Q,Br A, Bt | Cp, xIx/(xkr-°C) | N, Br
1 17,7 21,7 57,0 | 0,96 | 50,79 3,70 3,8411 54,49
2 17,7 25,8 79,0 | 1,40 | 102,78 8,05 3,8388 110,84
3| 17,7 | 30,8 | 97,2 | 1,90 | 165,97 | 18,99 3,8327 184,96
4 17,7 37,6 | 118,0 | 2,35 | 252,20 | 25,10 3,8339 277,30
5 17,7 47,0 | 141,0 | 2,83 | 371,68 | 27,35 3,8376 399,03
6 17,7 58,3 | 162,0 | 3,35 | 514,60 | 27,29 3,8344 541,89
7 | 17,7 | 70,7 | 186,0 | 3,81 | 672,23 | 35,69 3,8370 707,92

ITopiBHAEMO OTpMMaHi 3HAYEHHS IMMUATOMOI TEIDIOEMHOCTI I HEOMarHideHOl
BOAM, Ta JJIA BOAW, WO TMpodnuia oOpoOKy y B TMOJNI BHCOKOYACTOTHOTO
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€JICKTPOMATHITHOTO IMITyJIbCHOTO amapara «Llmoc-M» HampyXKeHICTh SKOTO CKIIAIae
0,43 To.

Sk BumHO 3 Tpadiky, MIPH OMAarHi9eHHI BOIW E€IEKTPOMATHITHUM IMITYJIECHUM
anapatoM «lmioc-M», skuii mpairoe Ha pexxkuMmi «OuucTKa-2», MO CKIANAETHCS 3
IMITYJTBCIB TIOJIS 3 HAIIPY KEHICTIO MarHiTHOTO 1moJjist mpu iboMy Bix 0,23 T mo 0,43 T,
MUTOMAa TEIUIOEMHICTh BOAM 3MEHIIYETHCA B cepeaHboMy Ha 8,2%, mo 103BOJISE
BUTpavYaTH MEHIIIC SHEePrii Ha pO3pHB BOAHEBHX 3B'A3KiB, [0 OOMEXYIOTh PYXJIUBICTh
MOJIEKYJT BOJIH.
3-nii eran. Boma, mepen SIKMM MOTPamuTH 10 €JIEKTPUYHOTO HarpiBada, MPOXOIUTH
yepe3 MPHUPOIHI MarHITH 3 HampyxkeHicTio MarHiTHoro momns 0,15 Tin aiia oxniel mapu
MarHiTiB Ta 0,25 Tnm mis mBox map MarHiTiB. B iHmoMy mpwHOWN Iii yYCTaHOBKH
aHaJoriuHuil 2-oMmy etarmy. Bu3Hauaemo ¢, oMarHideHoi BOJIU aHAJOTIYHOM 2-OMY
eranry. OTpuMaHi 3HAYCHHS MHTOMOI TEIUIOEMHOCTI TIOPIBHSAEMO 3 PO3PaXxOBaHOIO
MTATOMOIO TETUIOEMHICTIO OMarHideHol BOAM 3a JOIIOMOTOIO 1-0i Iapu MarxiTiB Ta 2-0X
map 3BeJICHI BiJMOBiHO B Ta0M. 3 Ta Tabm. 4.

Tabmuug 3
Bu3zHavyeHHs TUTOMO]T TEIIOEMHOCTI OMarHiueHoi BOAM OJIHIEI0 MapOI0 IMPUPOJIHUX MATHITIB
Hanpyxenictio 0,15 Ta

No | tex,°C taux,°C U,B LA Q,Bt A, Bt | Gy, kIx/(xr-°C) | N, Bt
1 17,7 21,7 38 1,48 | 52,54 3,70 3,9733 56,24
2 17,7 25,8 48 2,38 | 106,19 | 8,05 3,9659 114,24
3 17,7 30,8 62 3,08 | 171,97 | 18,99 3,9712 190,96
4 17,7 37,6 80 3,57 | 260,50 | 25,10 3,9601 285,60
5 17,7 47 99 4,16 | 384,49 | 27,35 3,9698 411,84
6 17,7 58,3 116 | 4,83 | 532,99 | 27,29 3,9715 560,28
7 17,7 70,7 133 | 5,49 | 694,48 | 35,69 3,9641 730,17
Tabmuug 4

Bu3zHavueHHs TUTOMOT TEIUIOEMHOCTI OMarHi4eHoi BOAX JBOMA TapaMy MPUPOTHUX MarHiTiB
HanpysxkeHictio 0,25 T

No | tex,°C | taux,°C UB | LA Q.Br | A,Br | Cp, xIx/(kr-°C) | N, Br
1 17,7 21,7 37 1,5 51,80 | 3,70 3,9173 55,50
2 | 17,7 | 258 47 | 2.4 | 104,75 | 8,05 39121 112,80
3| 17,7 | 308 61 | 3,09 | 169,50 | 18,99 3,9142 188,49
4 17,7 37,6 80 3,52 | 256,50 | 25,10 3,8993 281,60
5 17,7 47 99 4,09 | 377,56 | 27,35 3,8983 404,91
6 | 17,7 | 583 115 | 4,78 | 522,41 | 27,29 3,8926 549,70
7 17,7 70,7 132 5,44 | 682,39 | 35,69 3,8951 718,08

[Tobynyemo Tpadik 3amexHOCTI MUTOMOI TEIIOEMHOCTI BiJI TEMIEpaTypH ISt
HEOMAarHiueHo1 Ta OMarHi4eHoi Boau (puc 2).
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Puc. 2. ITopiBHSHHS TEIUIOEMHOCTI HEOMAriHIeHOI Ta OMAarHi4eHol 3a pi3HUX YMOB BOJHI

BucHoBku. [Ipy oMaruideHi BOIM €IEKTPOMArHiTHUM IMITyJIbCHUM amapaTtom «limioc-
My, skuii mpaiioe Ha pexuMi «OYUCTKa-2», MO CKIATAETHCS 3 IMITYJIBCIB OIS 3
HaIPY>KEHICTIO MarHiTHOTO mojist mpu mpomy Bim 0,23 Tm mo 0,43 T, mmrToma
TEIUIOEMHICTH BOJM 3MEHIIYEThCS B CEpeTHhOMY Ha 9%.

[Ipu omarHiueHi BoAM MOCTIHHMUM MarHiToM 3 Hampyxkenictio momns 0,15 T,
MUTOMa TEIJIOEMHICTh BOJM 3MEHIIYEThCS B cepeaHbomMy Ha 5,13%. Ilpu
BUKOPUCTAaHHI MOCTIHHMX MarHiTiB 3 Hampyxkenictio mnons 0,25 Tnm  nuroma
TEINIOEMHICTH 3HIKYETRCS Ha 6,78%. OTke, OUTbINE 3HMKEHHS ITUTOMOI TEIIOEMHOCTI
BOIM BiIOYBA€ThCS MPH OMATHIYCHHI B €JIEKTPOMArHITHOMY IMITyJBCHOMY IIOJI
M1 BUIIEHO] YaCTOTH.
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Ilpeocmasnena memoouxa npogeodeHusi IKCHEPUMEHMANbHBIX UCCIe008aNULl NO ONpedeneHuio
YOenbHOU  Meni0éMKOCIU  OMASHUYEHOU 600bl, a MAKdce — pe3yIbmamvl AHAIU3A  IMUX
9IKCHEPUMEHNOB.

Kniouesvle cnosa: maenumnas 60@61,' yaeJleG}l menjioemkKkocmo GOabl,'
ecmecmeenHblil MAcHUN, 9JEKMPOMACHUNM,; BbICOKOUACTNOMHBLLL I/lMl’lyJZbCHbllj
mazcHum.

The Change of Specific Heat of Water under the Influence of
the Magnetic Field

E. Malkin, I. Furtat, N. Kovalenko, A. Ardashnikova.

The methodology of conducting the experimental researches for determination the specific heat of
magnetic water is presented in the paper, and also the results of analysis of these experiments.

Keywords: magnetic water, the specific heat of water; a natural magnet;
magnet; magnet high-frequency pulse.
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