99-a nigcymkoBa HaykoBa KOH(epeHLis NpodecopCbKO-BUKaAaLBLKOro nepcoHany
BYKOBMHCBLKOIO JEPXXABHOIMO MEONYHOIO YHIBEPCUTETY

The proposed method allows producing thermoelectric receivers with a flat receiving plane with an accuracy of
not less than 1.5-2%
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Previous studies showed the increase of systolic and diastolic blood pressures in patients when they were
exposed to low-frequency vibrations of the whole body. There were a tew reasons why that might happen. One of the
reasons why that might happen is the increase in the heart stroke volume and the overall cardiac output. Hagen—
Poiseuille equation to model a circulation of blood was used:

_ gn-L-Q
T (1)

where p — is blood pressure, 0- is cardiac output {CO) , i — is viscosity of blood, and R — is an effective radius of blood
vessels. Cardiac output is a product of stroke volume (SV) and the heart rate.

As one can see the pressure is proportional to the cardiac output and inversely proportional to the fourth power
of the effective radius of blood vessels.In order to verify how well this model works, we tried to study how the blood
pressure changes in case when we expose only a part of a patient’s body to low-frequency vibrations. The most suitable
parts of the body in this case were legs.

We conducted our study in two groups of 15 people, males and females. They had a normal weight and did not
admit taking any heart-related medication on a regular basis. The age of patients ranged from 19 to 65 vears. In our
experiments, patients were sitting on a chair with their feet positioned on the vibrating platform. They all underwent a
vibratory massage session on the Tienes 5780 blood circulative massager (Tianjin, China). The vibration frequency was
1200 oscillations per minute, Duration of the vibrational massage was 10 minutes. The blood pressure and the heart rate
were measured twice, before and immediately after the massage with the personal bleod pressure meter Rossmax MS560
(Taipei, Taiwan).

The preliminary results showed a decrease approximately by L0 percent in both systolic and diastolic blood
pressures in men and women. The heart beat remained almost unchanged in all the experiments.

The suggested model evidenced that the main factor contributing to the reduction of blood pressure is an
effective radius of blood vessels, R. According to the formula (1), if the radius becomes larger during the experiments,
the blood pressure decreases. The other contributing factor, cardiac output, remained unchanged at the same time. We
can make such an assumption since there was no direct exposure of the patients™ hearts to periodic vibrations. The
periodic vibrations might result in an increased elasticity of limbs” muscles during the massage and the ability of blood
vessels to expand. Thus, the greater elasticity leads to an increase in the effective radius of blood vessels.

The further step in this investigation may be the study of dependence of the value in blood pressure reduction
and the duration of low frequency vibrational massage.

Bipwkosa T.B,
BHKOPUCTAHH#A JIA3ZEPIB B MEJJUIIHHI
KRahedpa Bloaociunol ghizuru ma Meduwol iinhopsamur
Bryadi depocasnuii nasyatonuit saxiad Vipalnu
« BYKOBUHCBR U DCPHCAGHUT MEOWUHUT VHIGEPCUCH »

BionoriyHi TKaHHHK € ONTHYHO HEOLHOPIIHI CEPencBULLA 3 OTIHHAHHAM, B AKHX PO3MOBCIOIKEHHA CBITNA
JANICHKHTE Bi PO3CIOBANBHHX T4 NOCHHANBHHX XAPAKTEPHCTHE KOMTOHEHTIE GioTkanwun. Cepea ONTHUHHX METONIB
NOCNiIKeHHs Ta Bi3yanizauii CTPYKTYpH OCTaHHIX ofiHe i3 MpoBIAHMX Micubk 3aHMAOTL NOIAPH3ALIAHI MeToaH
NOCNIIKEHHS, 3aCHOBaHI Ha aHanizi X NonApH3aUifHUX BNAaCTHBOCTEH TIPH OMPOMIHEHH] TazepHHM BHNPOMiHKOBAHHAM.
Jlazepre BUNPOMIHIOBAHHA T4 HENONAPHIOBAHE CBITNO0 MOXKYTh NOCIHHATACA @ PO3CiOBATHCA  OionorivHUMA
TkaHWHaMu. BHacnizok uoro JocniTkeHHs npouecis Aae iHpopMauiro nNpo MiKpo- Ta MakpoCTPYKTYPH CepecBHLLa,
fore cknanoekx.

B onTHYHMX cxemax [And  OTpHMaHHA  MonApu3auifHux  300paweHs  JOCTiIKyBaHHX 00 ¢KTiB
BUKOPHCTOBYETBUS, B OCHOBHOMY, [rCNIA-HCOHOBHA nascp notysuicTiwo SmBr, poskunxow xeuni 632.8 Hm.
[lonapuzauiiiHuii  OCBITAIOBAY  MICTHTE YBEPTEXBHJIORI MIacTHHKM Ta MONAPW3aTOp, [O3BOIAE aHami3yBaTH
300PaKEeHHs, AKI OTPUMYIOTBCA 32 JONOMOTOK) MiKpooﬁ’e'KTMBa TA TIPOSKTVETLCA B MIOLWHHY CBITIOMYTAHEOT
maowaakn CCD-kavepH, WO A03BOISE BHMIPICBATH PO3MIipH CprKTypan eneMeHTie Bia 2 no 2000 Mkw. Bes
IH(.I)OpMﬂLllH BI,']TBUpH)f_TI:Cﬂ SaI'IHC\'f_TbLH i SGLPIFHETI:LH Ha Kommn’ IOT(..pl ] ue ao3Bonac I'IpOBO,JHTH MOACNKIBAHHA
MiKpenonapu3alilHol cTpykTypH Oio3paska ¥y NpocTOpoBO-KOOPAWHATHUX Mepekax. Ha OCHOBI naHoro meTona
BUBHAKITLCH XAPAKTEPHCTHKH JOKANBHHX MONAPH3ALIAHHX T4 AHI3OTPONHUX NAPAMETPIB DIOIPAKIB, WO NPOSBIAKITL
MAKCUMATbHY YYTNHBICTb 10 3MiHM CTPYKTY DU, CNTHYHUX BAACTMROCTEH 30HAYEMOMO CeperoBULLa.
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