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BILJINB EKPAHIB HA YTBOPEHHSI ®I3MYHOIO MOJIS IPU
3AJJAHUX JKEPEJIAX EHEPTIi

AHOTaIlA: y JAHOMY JOCIIPKEHHI PO3IJITHYTO BIUIMB PI3HOMAHITHUX €KpaHIB
Ha yTBOpPEHHS (DI3UYHOTO MO MPH 33aJaHUX TOYKOBUX JDKepenax eHeprii. Expanu
NpEACTaBIEHO y BHUIJISI MNPSAMOKYTHHUKIB, fKI 4YacTimie 3a Bcl 1HII (popmu
3yCTpIUalOThCA y TpakTull. Jlepena, 10 BUMPOMIHIOIOTh €HEPrito, MOXYTh OyTH
TaKOXX PI3HOMaHITHUX (GopM (J1HIMHI, Y BUIJISAI TUIOLIMH TOIO), aje B JaHOMY
JOCJIIDKEHH] PO3TJIIHYTO TiJIbKH TOUKOBI JDKEpEa eHeprii.

Eneprisi, 1m0 BHUNPOMIHIOETHCS JKEPEIOM, 3yCTPIYalOuW CKpaH Ha CBOEMY
HUISIXY, TOAUISIETHCS HAa TPU CKJIAJIOB1: BIIOMTA €HEPris, MOTJIMHYTa €HEpris 1 €Hepris,
0 TPOHUKIJIA Kpi3b ekpad. Hamemeno Ttabmuiro po3moauTy BCi€l €Heprii, 1o
CIPUMMAETHCS KOXKHOIO TOYKOIO €KpaHa IMpH YMOBI, IO BCSA CIPUIHATA €KPaHOM
eHepris nopiBHIOE oAuHMIl. HaBeneHo mpukiaj, sSIKU HAOYHO JEMOHCTPYE BILTUB
IJIOCKOTO €KpaHa MPsIMOKYTHOI ()OpMU Ha YTBOpPEHHS (DI3UYHOTO MOJIA BiJ TPHOX
JKEpEIT eHeprii, 1110 3HaXOASATHCS 10 OOUAB1 CTOPOHU BiJ 3a/1aHOTO €KpaHa.

KirodoBi cioBa: eHepris; po3MOALT €HEeprii; HKepeno eHeprii; MOTEeHIlia;

¢bi13uuHe noje; eKkpaH, BIAOUTTS; MOTJIMHAHHSA; IPOHUKHEHHS.

IMocTanoBka npodaemu. BaxxauBoro 3HaueHHs Ha CHOTOJHIIIHIN 1eHb HaOyBae
eHepro30epekeHHsI, M0 MOTpeOy€e BUPIMICHHS TaKUX 3a7ad Ha CTajli MPOCKTyBaHHS
PI3HOMaHITHHX OY/IBEIbHUX O00’€KTIB, SKiI JIO3BOJSTH MOJCTIOBATH (DI3UIHHMA
npocTip O00’€KTIB 3 ypaxyBaHHSIM THUX EHEPreTUYHUX MPOLECIB, SIKI B HBOMY
BinOyBalOThcs. DI3MUHI TOJISA, IO YTBOPIOIOTHCS 33 PaxXyHOK PO3MOBCIOKEHHS
eHeprii BiJl PI3HOTO BHAY JPKEpeNn eHeprii B MpUMIMIEHHSX, a00 Ha TEpPHUTOPIsIX
HABKOJIO HUX, MOXYTh 3YCTpiuaTH Ha CBOEMY IUISAXY PI3HOMAHITHI €KpaHH, L0 €
MEPELIKOAO0 ISl BAHUKHEHHS (DI3MYHOTO MOJISi B OKPEMHUX 30HAX I[LOTO MPOCTOPY.

dopmyaoBaHHa  mijeid  crarri. MeToo  1aHOTO  OCHIDKEHHA €
CHUCTeMAaTH3allisl MOXJIMBUX BUIAIKIB PO3MOJIIIY €HEprii Bil TOUKOBUX JIKEpE, siKa
CIPUIMAETHCS KOKHOIO TOYKOKO €KpaHa. BH3HAYMTH 3aJIKHICTh MIXK IMOTEHIIAIaMU
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TOYOK y 33IaHUX TOJIOKEHHIX (PI3UYHOTO MPOCTOPY 1 3aAaHUMU JIKEpeJlaMyd eHeprii
32 YMOBH BILUIMBY €KpaHa, 1110 MOJIIJIsi€ IPOCTIP Ha JIB1 YaCTUHHU.

AHaJi3 ocTaHHIX AocaimxkeHb. B po6ori [1] mokaszaHo, 110 Ipu MPOMEHEBOMY
TEIUIO0OOMIHI €HEepris, sfKa IajJae Ha TUIO MOAUISEThCS HAa TPU YACTUHU: BIIOUTA
EHepris, MOTJIMHYTa Ta EHEPris, 10 MPOXOJAUTh KPI13b TiJIO0.

B npoananizoBanux po0otax [2, 3] aBTOpamu y IIbOMY HampsiMi po3riisfaiach
npoOJjieMa BU3HAUYCHHS MOTEHIany €Heprii B TOYKax JBOBUMIPHOTO 1 TPUBUMIPHOTO
IPOCTOpPY MpH 33JaHMX BIAOMBAIOYMX €KpaHax. BupimryBanucs Takox 3ajaadi, 110
IIOB’sA3aHl 3 ONTUMI3aIl€r0. Ajle OCHOBHOIO BIJIMIHHICTIO JJAHOT'O JOCJIIKEHHS € Te,
10 aBTOpPaMM 3a3HAYEHUX POOIT HE BPAaxXOBYBABCS BIUIMB BIACTaHEW MiX TOUYKaAMU
(h13UYHOTO TOJIS 1 J)KepesiaMH eHepTii Ha mapameTpu (Hi3udHOTO TMOJIs.

OcHoBHa yacTuHA. Pi3HOMaHITHI eKkpaHu Y (i3UIHOMY ITPOCTOPI MOXKYTh OYTH
NEPEIIKOJIOK0 JJI1 BUHUKHEHHS (DI3MYHOrO MO B OKpPEMHX 30Hax mpoctopy. [lpu
IbOMY €HEpris, 110 COPUMUMAETHCS €KPaHOM, MOAUISIETHCS HA TPU YaCTUHH [1]:

1) BigOuTa eHepris;

2)  eHepris, 10 MOTJIMHAETHCS CKPAHOM;

3) eHepris, 0 MPOHUKAE YEePe3 EKPaH.

OpHa 4K ABI Taki YaCTUHU €HEPTii MOXKYTh OyTH HACTIJIbKM HE3HAYHUMH, 1110 1X
MOKHA MPAKTUYHO HE BpaxoByBaTu. Toll, SIKIIO BCIO €HEPrilo, IO CIPUUMAETHCS
KOXHOI0 TOYKOIO €KpaHa, MPUUHATH 3a OAUMHUII0, MOXIHMBI BUIMAIKH PO3MOILITY
eHeprii MOXKHa MOJaTH y BUTJISA1 TaOIHULIL:

[IpoHuKHEHHS [Tornuuanyas BigOurrsa
3/m
. 1>p>0 q(;i—rg?;lr I>r>0
5 p=0 q=l-r 1>7r>0
N 1>p>0 g=1-p r=0
4 1>p>0 q=0 r=1-p
s p=0 q=1 r=0
6. p=0 q=0 r=1
. p=1 q=0 r=0,
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ne p, ¢, ¥ — BIANOBIIHO KOE(MIIIEHTH MPOHUKHEHHS, MOTJIMHAHHS Ta BIIOWUTTS
eHeprii.

[IpukiagoM TEpIIoro BUIAIKY 3 TAaOJMUIlI MOXKe OyTH YTBOPEHHS 3BYKOBOIO
MOJIsl TP HASIBHOCT1 MEPENIKOIM Y BUTJISAAI TOHKOI CTIHKH, sIKa YaCTKOBO BiJIOMBa€
3BYK, YaCTKOBO TIOTJIMHAE, a peINTa EHeprii NpOHMKAe dYepe3 CTIHKY. [HIImMM
IIPHUKJIAJ0M MOKEe OyTH TOHOBAHE CKJIO.

[Ipn HasiBHOCTI €KpaHa y BWIJISAII TOBCTOI CTIHKM MAa€EMO JIPYTrUd BHUIAIOK 3
PO3IOIITY €HEPrii.

[IpuknagoM ekpaHa, IO BIANOBIJA€ TPETbOMY MYHKTY TaOJHUIll MOXE OyTH
TOHOBAHE MATOBE CKJIO, sIK€ HE BIIOMBAE CBITIIO.

Sk mpuKIIa;, €KpaHOM YETBEPTOrO BHITAJKY 3 TaOJNHIN MOXXe OyTH CKIIO Yy
J3epKaJIbHUX COHIIC3aXMCHUX OKYIISIpax.

[IpuknagoM BHUITAIKY, KOJW ITOBHICTIO IOTJIMHAETHCS CHEPTisS MOXYTh OyTH
3BYKOTIOTJIMHAIOY1 €KPaHU Y MIPUMIIICHHAX BUAOBHUIIHUX CIIOPY/I.

[ToBHE BIIOUTTS CBITJIA A€ 3EPKATBLHUM C€KpaH.

OcraHHil BUIMAA0K 3 TAOJMIl JEMOHCTPYE BIJCYTHICTh €KpaHa.

3agaHuil eKpaH MOJUISE TPOCTIp Ha JABI 4YacTUHU: 30Ha M 1 30Ha N. 3
ypaxyBaHHSM 3a3HAYCHHUX CKJIQJIOBUX CHEPrii NMPH HAsIBHOCTI €KpaHa MaeMO JBi
dbopmynH I MiAPaxXyHKy MOTEHIIANy Y JOBUIBHINA TOYIIl MOJIS BIAMOBIIHO TEpe
€KpaHOM 1 3a eKpaHOM IPH 3a/IaHUX TOUYKOBHX JIKEpeiax eHeprii:

M & M M m M.M/ n NN
0, = UM r SU e S0 "
i= = =

N ZoM M NN & NN/,
Ux’y,zzp-ZiUi t; +Z1Uj t; +r-ZlUj P (2)
i= j= Jj=

p+r<l,

M N : : . : .
ne U, ., U,,, — NoTeHIiaaM TOYOK BiNOBIHO Y 30HaX M i N QiznuHOro noss;

UM , U} — IOTYXHOCTI TOYKOBHX [KEpEIl CHEeprii, sKi pO3MIILIEHO BiIOBIIHO
y 30Hax M 1 N;

t; , t; — IapaMeTpH, 110 BPaxXOBYIOTh BIJCTaHI BiJ TOYOK IOJA IO TOYKOBHX
JDKepes eHeprii, abo BIAOUTHX JKepes eHeprii;
t!, t} - TapameTpH, 110 BPaxOBYIOTh BIACTaHI BiJ TOYKH TOJISA 1O BiAOUTHUX
JDKepen eHeprii.

M — 9UCII0 TOYKOBUX JPKEPEI eHeprii y 30H1 M,

1 — YHUCTIO0 TOUYKOBUX JIKEpET eHeprii y 30H1 N.

[Tpuknan (puc. 1).
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Busnauntn motenmian touku D (x=3; y=2; z=3) ¢izuuHOro moJA NpH
3a1aHOMY TTIOCKOMY ekpaHi (x=0) 1 3a1aHuX TOYKOBUX JKEpeIax eHeprii:

A (x=2; y=1;z=1; U=I), B (x=1; y=3, z=2,; U=2), C (x=-2; y=2, z=3; U=3).

3anano Takox koediuientu: p=0,2; g=0,3; r=0,5 (p+q+r=1I). llpuiimemo 3MiHy
nmapamMeTpa ¢ 3a CXeMOI0, SKa BPaxOoBYe€ OOMEKEHICTh BiJICTAaHEHW BiJ TOYOK TOJS IO
JoKepen eHeprii [4]:

t _ lmax - li 3
lmax ’ ( )

e
L= = %) + (=3, +(zp —2,)" 4)

I
3a maHuMU KoopauHaTaMu Toukw D 1 mkepen eHeprii A, B, C BU3HAYaeEMO
JIOBKMHH B1ACTaHeH B1J Touku D BianosiaHo 10 A, B, C:

o =10 JTH. o1,

l,=2,4495 nin. on.; [z = 2,4495 mu. ox.; [ = 5 miH. of.
Ta JOBKUHH BificTaHel Bix Touku D 10 BinbuTHx mkepen eneprii A, B, C':

I, =54772; 1, =4,2426; 1. =1.
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®opmyna (1) 175 JaHOTO MPUKIIALY IPUAMAE BUTIISIAL

U3,2,3 =U t,+Ugty + ’”(UAt,/q + UBt,/S’) + pUcto). (5)

[Ipu mijicTaHOBIN BIAMOBIAHUX MapaMeTpiB 10 (5) OTpUMaEMO pe3yJibTar:
U3’2,3 = 3,3669

BucHoBkM. Cucremaru3oBaHo 1 3BEIEHO 10 TaOIUI MOMJIMBI BHUITAAKU
PO3MOITY €eHeprii BiJl TOYKOBUX JDKEpEN EHEprii, sika CHPUUMAEThCA KOMKHOIO
TOYKOIO €KpaHa.

BuzHaueHo 3ajJeKHICTP MK TOTEHIIaJlaMA TOYOK Y 3aJIaHUX IIOJIOKCHHSX
(GI3UYHOTO MPOCTOPY 1 3aJaHUMHU JDKEPEIaMH CHEPrii 32 YMOBHU BIUIMBY €KpaHa, III0
MOJIUISIE MPOCTIP Ha JB1 YaCTUHM.
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AHHOTAaIWMs

MocTtoBenko Anexcanap BiaagumupoBud, 1omneHT Kadeapbl HauepTaTeIbHON
reoMeTpun M HWHXeHepHoW Trpaduku KueBCKOro HalMOHAIBHOTO YHUBEPCHTETA
CTPOMTENIBCTBA U APXUTEKTYPHI.

Biausinue 3xkpaHoB Ha oOpa3oBaHue (GU3NYECKOr0 MOJSl NPH 3aJaHHBIX
HCTOYHHUKAX JHEPIrUH.

B nanHOM wuccnenoBaHMM PACCMOTPEHO BIIMSHUE PA3JIMYHBIX JKPAaHOB HA
oOpa3oBaHue (HU3MUYECKOTO MOl MPH 3aJaHHBIX TOUYEYHBIX HCTOUYHUKAX SHEPTUU.
OKpaHbl MPEJICTaBICHbl B BHUJAE NPAMOYTOJbHUKOB, KOTOpbIE Halle Apyrux ¢Gopm
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BCTPEYAIOTCS B MpakTUKe. VICTOUYHMKM, M3ITydaroniye SHEPrui0, MOTYT OBITh TaKkKe
paznuyHbix (popMm (IMHEHHBIE, B BHAE IUIOCKOCTEH M T.I.), HO B JaHHOM
UCCJIEIOBAHUN PACCMOTPEHBI TOJIBKO TOUEYHBIE HCTOYHUKU SHEPTHUU.

DHeprus, u3ayyaeMasi ICTOYHUKOM, BCTpeyasi SKpaH Ha CBOEM IyTH, ACJIUTCS Ha
TPU COCTaBJIAIONIME: OTpaKeHHas JHEpPrusi, IOTJOIICHHAs] SHEPIrusi U DHEprus,
INPOHUKINIAST CKBO3b 3KpaH. [IpuBenena Tabiuia pacrpenesieHus BCEH SHEpruu,
BOCIIPUHMMAEMOM KaKJIOW TOUYKOW HKpaHa MpPHU YCIOBUMU, YTO BCS BOCIPHUHSTAs
AKPAHOM DHEPrusl paBHA €AUHUIIE.

[IpuBenen npumep, KOTOPBIM HArISIAHO JAEMOHCTPUPYET BIMSHUE ILJIOCKOTO
9KpaHa NpsAMOYrojibHOM (GopMbl Ha oOpa3oBaHHe (QUIUYECKOTO MOJds OT Tpex
MCTOYHUKOB DHEPIUU, HAXOSIIMXCS 110 00€ CTOPOHBI OT 33JaHHOTO PKpaHa.

KitoueBble cioBa: 3HEprusi; pacnpefeieHUue SHEPruv; HCTOYHUK DSHEPIUH;
NOTeHI AT, PU3NYECKOE T10JIE; IKPaH; OTPAKEHUE; MOTIIONICHHE; TPOHUKHOBEHHE.
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Mostovenko Oleksandr, candidate of technical sciences of department of
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Influence of screens on formation of physical field at present energy
sources.

Energy conservation is of great importance today, which requires the solution of
such problems at the design stage of various construction objects, which will allow to
simulate the physical space of objects taking into account those energy processes that
take place in it. Physical fields formed by the propagation of energy from different
types of energy sources in the premises or in the areas around them may encounter
various screens along the way, which is an obstacle to the appearance of a physical
field in certain areas of this space.

Various screens in physical space can be an obstacle to the appearance of a
physical field in separate areas of space. The energy perceived by the screen is
divided into three parts [1]:

1) reflected energy;

2) energy absorbed by the screen;

3) energy that penetrates the screen.

One or two such parts of energy can be so small that they can be almost
neglected. Then, if all the energy perceived by each point on the screen is taken as
one, the possible cases of energy distribution can be represented as a table, which is
given in the text of the article.

An example of the first case from the table may be the formation of a sound
field in the presence of an obstacle in the form of a thin wall, which partially reflects
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the sound, partially absorbs, and the rest of the energy penetrates through the wall.
Another example is tinted glass.

In the presence of a screen in the form of a thick wall, we have a second case of
energy distribution.

An example of a screen that corresponds to the third item in the table might be a
tinted frosted glass that does not reflect light.

As an example, the screen of the fourth case from the table may be the glass in
the sunglasses.

An example of a case where energy is completely absorbed may be sound-
absorbing screens in entertaining premises.

Full reflection of the light gives a mirror screen.

The last case in the table shows the absence of a screen.

The given screen divides the space into two parts: zone M and zone N. Taking
into account the indicated energy components, in the presence of a screen, we have
two formulas for calculating the potential at an arbitrary point of the field,
respectively, before the screen and behind the screen at given point energy sources.

This study examined the effect of various screens on the formation of a physical
field with given point sources of energy. Screens are presented in the form of
rectangles, which are more often found in practice in other forms. Sources that emit
energy can also be of various shapes (linear, in the form of planes, etc.), but only
point sources of energy are considered in this study.

An example is given that clearly demonstrates the effect of a rectangular
rectangular screen on the formation of a physical field from three energy sources
located on both sides of a given screen.

Keywords: energy; energy distribution; energy source; potential; physical field;
screen; reflection; absorption; penetration.



