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KpamuMm  BapiaHTOM JjIsi  CHHTE3y aiTOPUTMIB  CYNPOBO/DKEHHS €
BUKOPUCTAaHHSA OaraToaJbTepHATHBHOI MOJIEIl PYyXy MaHEBPYIOUUX TMOBITPSHUX
00’exTiB. [laHa MOJeNb TPYHTYETHCS HA MPUITYIICHHI TIPO TE, IO CKIJIAZ0B1 BEKTOpa
NPUCKOPEHHS TIOBITPSHOTO 00’€KTa € B3a€EMHO HE3AJICKHUMH EKCTIOHEHI[IHHO
KOPEITLOBAaHUMHU BUTIQIKOBUMHU porecamu, PO3TOTITICHUMHA 3a
OararoanbTepHATUBHUM 3aKOHOM. CHHTE30BaH1 Ha OCHOBI JIaHOI MOJIENI aJITOPUTMU
(GYHKIIIOHYBAaHHS  PaIOTEXHIYHUX CHIJKYIOUMX CHCTEM € aJIalTUBHUMH 3
napajienpHo0 (puibTpaniero. 3acTOCYyBaHHS AJaNTUBHUX aJITOPUTMIB J[O3BOJISIE
MIJBUIIUTH TOYHICTh Ta CTIMKICTh CYIPOBOKCHHS MOBITpAHUX 00’ekTiB. Tak,
HAIPUKIIaJ, BCTaHOBIEHO, MO0 B jaommuiepiBcbkiii PJIC amanTuBHMIA anropuTM
napanenbHoi (pinpTpamii mpu MoOyJOBI CHUCTEMH CIIJKYBaHHS 3a pPaaialbHOIO
MIBUKICTIO € OLTBIT €()EKTUBHUM.

MEASUREMENT OF THERMOPHYSICAL PARAMETERS OF

ARTIFICIAL SKIN
Doctor of physics and mathematics, Professor M.G. Kokodii, Karazin Kharkiv National
Univesity, Kharkiv, PhD, Professor V.O. Timanyuk, National University of Pharmacy, Kharkiv,
PhD, Associate professor A.O. Natarova, lvan Kozhedub Kharkiv National Air Force University,
PhD, Associate professor I.M. Zhovtonizhko, Karazin Kharkiv National Univesity, Kharkiv, PhD,
Scientist D.M. Natarov, O. Ya. Usikov Institute for Radiophysics and Electronics NAS of
Ukraine, Kharkiv,

Computer methods for tracking processes and methods for processing the
measurement results of the parameters of these processes are widely used in biology
and medicine. Therefore, the problem of automation of biophysical measurements
and computer processing of the results of experiments is relevant.

In the treatment of wounds and burns with a large surface area of tissue
damage, artificial skin is used in medicine. We have developed a methodology for
studying thermal processes in artificial skin and measuring its thermophysical
parameters. We have described the measurement process. We have found the
thermophysical parameters of artificial skin samples used in medicine for the
treatment of wounds and burns.

We used the samples of artificial skin made in Ukraine. A sample was made
from six layers of skin. To control the temperature distribution in the sample between
adjacent layers of skin and on the surface of the sample, thermocouples were located.
The surface of the sample was heated with an incandescent lamp. The thermocouple
signals were input into an analog-to-digital converter (ADC), amplified, and digitally
transmitted to a computer. Processing was carried out using ADC software and the
MATHCAD program. We have built a mathematical model. For this purpose, we
have solved a differential equation describing thermal processes in the sample. The
found temperature distribution function and its changes over time are in good
agreement with experimental data. Analysis of the function allows to find the thermal
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conductivity coefficient of artificial skin, its volume heat capacity, thermal diffusivity
coefficient, and heat exchange coefficient with the external environment.

The proposed method of measuring and processing experimental data makes it
possible to detect the main thermophysical parameters of artificial skin. Based on
these results, we have built the theoretical model that well describes the course of
thermal processes in artificialcal skin and makes it possible to predict the course of
these processes.

Such method is based on heating the skin with optical radiation. The thermal
conductivity and thermal diffusivity of artificial skin is significantly less than such
parameters of human skin, which should be considered when using it.

PO MOXKJIUBICTb CTBOPEHHA
KIBEP®I3UYHOI'O I'OJTOT'PA®IYHOI'O TEJIEBAYEHHA
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Kibepdiziuni cuctemu - 1€ CKJIaJHI CUCTEMH, IO CKIATAIOThCS 3 PIZHHUX
00'€KTIB (SIK IPUPOJAHMUX TAK 1 TEXHIYHUX), OpTraHI3aIliiHUX 1 KEPYIOUHX CUCTEM Ta
MIJICUCTEM, SIKI JIO3BOJISIIOTH YABUTH TaKy CYKYIHICTh K €JUHE IIijie, TOOTO
MIAMOPSAAKOBaHE €IWHIA MeTi. BOoHM moeaHyroTh mporecu (i3UuYHOTO CBITY Ta
KiOepHETUYHI 3ac00H, SIKI OPTaHI3yl0Th BUKOHAHHS BUMIPIOBAaHb UM CIIOCTEPEIKEHHS
3a IUMU TpoiiecaMu, 30ip, monepenHo oOpoOKy Ta mepenady JaHuX, 30epiraHHs Ta
OTpaIlIOBaHHS JaHUX, 3a0e3Me4yyloTh NPUUHATTS pIllleHb, OpraHizailiio Ta
31MCHEHHS BIUTMBIB Ha I1i TTPOIIECH.

[{ikaBUM 1 aKTyaJlbHUM Ha Hall MOMISAJ € PO3MISA] MOXKIMBOCTI CTBOPEHHS
Ki0ep(13M4YHOI CHUCTEMH, METOI0 AKOi € OTpMMaHHA 1 nepefada 3D iHdopmanmii o
HABKOJIMILIHBOMY CE€PEIOBHILI Ta BIATBOPEHHS aMILTITYAH 1 ()a3u ONTHYHOI'O CUTHATTY
TaKMM YHMHOM, SIK OM BIAJOCS peani3yBaTd 1€l ToiorpapiqyHoro TeiaeOadyeHHs.
Haszemo Taky kiOepdizuuHy cucreMy  KiOep(di3U4HMM  rosiorpadiuHum
TeaeO0aYeHHSIM.

Bnepie ronorpamu Oynu otpumani J.Jlelitom Tta FO.Ynarauekcom B 1962
POIIi 3aBJIIKM BUKOPUCTAHHIO KOTEPEHTHOTO ONTUYHOTO JIA3EPHOTO BUIPOMIHIOBAHHS
npu peanizaiiii Merona 3amnpornonoBanoro Jl.I'abopom B 1947 pomi (HoGemiBchka
npemist o ¢i3uil B 1971 poiii) 1o 3anucy Ta BITHOBICHHIO XBWJIHOBOTO mojst. s
IHOTO Ha (OTOIIACTHHI PEECTPYBAJIACs rojorpama — pe3ysbTaT IHTephepeHIlii BOX
KOTEPEHTHUX XBWJIb OTPUMAHMX BiJ Jla3epa 3 JOMIOMOTOI0 HAIIBIIPO30POTO JI3epKaa:
MPEIMETHOI XBHJII BITOUTOI MICJISI OCBITICHHS 00’ €KTY Ta BIIXUJICHOI OTIOPHOI XBUITI,
saKa Oe3MocepeHbo CrpsMyBasiacs Ha ¢oTomacTuHy. [Ipu OCBiTIEHI Jla3epHOIO
OTOPHOIO0 XBUJICIO TOJIOTPaMHU IICTsl MPOSBICHHS (DOTOIUIACTHHU CTBOPIOBANIACS
KOMIsl IPEIMETHOT XBHIII.
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