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BILJINB EKPAHIB HA YTBOPEHHS ®I3MYHOIO MOJISA TPU
3AJAHUX TKEPEJAX EHEPTTI

AHoOTAaIs: y JaHOMY JOCIHIKEHH1 PO3TJISIHYTO BIUIMB PI3HOMAHITHUX €KpaHiB
Ha YTBOpPEHHS (hi3MUHOTO MOJISl MPU 3aJlaHUX TOYKOBUX JKepenax eHeprii. Expanu
MPEJACTABICHO y BUIUISAI MPSAMOKYTHHUKIB, $IKI dYacTimie 3a Bcl 1HOI (opMH
3yCTpIHaIOThCsA y MpakTuill. Jkepena, o0 BUIPOMIHIOIOTH €HEPrilo, MOXYTh OyTU
TaKOXX PI3HOMAHITHUX (opM (JMiHINHI, Y BUIJISAl TUIONIMH TOIIO), &€ B JIAHOMY
JOCIIJKEHH] PO3TISHYTO TIJIbKA TOYKOBI JPKepesia eHeprii.

Enepris, mo BUIPOMIHIOETHCS JDKEPENIOM, 3YCTpiHalOyud €KpaH Ha CBOEMY
IUISIXY, MOJUISETHCS HA TPU CKIIAJIOBI: B1IOMTA €HEPTis, MOTJIMHYTA €HEePris 1 eHepris,
[0 TPOHMKJIA Kpi3hb ekpaH. HaBeneHo TaONuUII0 pPO3MOLTY BCi€l eHeprii, IIo
CIIPUIMAETHCSI KOXKHOIO TOYKOIO €KpaHa MPU YMOBI, 11O BCSl CIIPUHHATA €KPaHOM
eHepris nopiBHIOE onunuil. HaBegeHo mpukiaj, SKUd HAOYHO JEMOHCTPYE BILIWB
MJIOCKOTO €KpaHa MPSAMOKYTHOI (OpMU Ha YTBOpPEHHS (PI3UYHOTO MO BiJl TPHOX
JDKEepeT €Heprii, 0 3HaXOAATHCS 10 OOUAB1 CTOPOHU B1J] 33JJaHOTO €KpaHa.

Kiro4uoBi cioBa: eHepris; po3MOJAUI €HEeprii; HKEepesio eHeprii; MOTeHINal,

¢bi3u4He 1oJje; eKpaH, BIAOUTTS; MOTJIMHAHHS; TPOHUKHEHHSI.

IocTanoBKka npo6aeMu. BaxxmmBoro 3HaUCHHS Ha ChOTOAHINIHINA IeHh HAOyBa€e
eHepro30epekeHHsl, 10 MOoTpedye BUPIMICHHS TaKUX 3a7a4 Ha CTaJli MPOEKTyBaHHS
PI3HOMAaHITHHX OY/IBEIbHUX O00’€KTIB, SKiI JIO3BOJSATH MOJACTIOBATH (DI3UUHHIMA
OpocTip 00’€KTIB 3 ypaxyBaHHSIM THUX EHEPreTUYHUX MPOLECIB, SIKI B HBOMY
BiIOyBatoThcst. Di3uyHI TOJIA, MO0 YTBOPIOIOTHCS 33 PaXyHOK PO3MOBCIOIKCHHS
eHeprii BiJl pI3HOTO BHIY JUKEpENl €Heprii B MPUMIIICHHSX, a0 Ha TEPUTOPISLX
HABKOJIO HUX, MOXYTh 3yCTpiuaTH Ha CBOEMY HUISAXY PI3HOMaHITHI €KpaHH, L0 €
MIEPENIKO/IOK0 JIJIsl BUHUKHEHHS (D13MYHOTO TOJISI B OKPEMHX 30HaX I[LOTO MPOCTOPY.

®opmysoBaHHs  mijeid  crarri. MeTol0  J1aHOTO  JTOCHIKEHHA €
CUCTEMATHU3AIls] MOKIIMBUX BUITAJIKIB PO3MOJLTY €HEPrii BiJ TOYKOBUX JIKEpE, sKa
CIIPUHMAETHCS KOXKHOIO TOYKOIO €KpaHa. BU3HAUMTH 3a€KHICTh MK ITOTCHITIAIAMH
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TOYOK Y 33IaHUX TOJIOKEHHSIX (DI3UYHOTO MPOCTOPY 1 3aAaHUMHU JKEpESIaMU €Heprii
32 YMOBH BIUIMBY €KpaHa, 1110 TOJILJIsi€ IPOCTIP Ha JIBl YaCTHUHHU.

AHaJi3 ocTaHHIX AocaigxkeHb. B po6oti [1] mokaszaHo, 110 Mpu MPOMEHEBOMY
TEIUIO0OOMIHI €Hepris, sKa Iajgae Ha TUIO MOAUISIEThCS Ha TPU YaCTHUHU: BIIOUTA
EHepris, MOTJIMHYTa Ta EHEPris, 0 MPOXOJAUTh KPI13b TiJIO0.

B mpoananizoBanux po6otax [2, 3] aBTOpaMu y 1IIbOMY HampsiMi po3riisganach
npoOJjieMa BU3HAUYCHHS MOTEHIATy €Heprii B TOYKaX JBOBUMIPHOTO 1 TPUBUMIPHOTO
IPOCTOpPY MpHU 3aJaHUX BIAOMBAIOYMX €KpaHaxX. BupimryBaiucs TakoXX 3ajadi, II0
IIOB’sA3aH1 3 ONTHMI3aIi€. Ajle OCHOBHOIO BIIMIHHICTIO TaHOT'O JOCJIIIKEHHS € T€,
10 aBTOpaMH 3a3HAUYEHUX POOIT HE BPAXOBYBABCS BIUIMB BIACTaHEH MK TOYKaAMU
(b13UYHOTO MO 1 KEpeIaMu eHeprii Ha mapameTpu (Hi3UYHOTO MOJIs.

OcHoBHa yacTUHA. PI3HOMaHITHI ekpaHu y Pi3UYHOMY MPOCTOPI MOKYTh OyTH
MIEPEIIKOI0K0 JUIsi BAHUKHEHHS (DI3UYHOTO MOJS B OKPEMHUX 30Hax mpoctopy. [lpu
I[bOMY €HEpris, 0 CIPUINMAETHCS EKPAHOM, MOUISETHCS HA TpY YacTUHM [1]:

1) BigOuTa eHepris;

2)  eHepris, 110 MOTJIMHAETHCS CKPAHOM;

3) eHepris, 10 MPOHUKAE YePe3 eKpaH.

OpHa 4M ABI TaKi YaCTUHU €HEPTii MOXYTh OYTH HACTIILKH HE3HAYHUMH, IO iX
MOKHa MPAKTUYHO HE BPaxoBYBaTHU. T0Oji, SKIIO BCIO €HEPTil0, M0 CIPUNMAETHCS
KOXKHOIO TOYKOIO €KpaHa, MPHUIHATH 3a OJUHUINI0, MOMJIMBI BHUITAJIKH PO3MOILITY
€Heprii MOXHa MOJIaTH y BUTJISAI TAOJIHUIII:

[IpoHnKHEHHA ITormmuanas BinbOurts
3/m
1 1>p>0 q(;i—r)pgll’ 1>r>0
5 p=0 q=1-r 1>r>0
3 1>p>0 q=1-p r=0
. 1>p>0 q=0 r=1-p
c p=0 q=1 r=0
5 p=0 q=0 r=1
7 p=1 q=0 r=0,




CyuacHi npo0JjieMH apxiTeKTypu Ta Micro0yayBanns. Bunyck 56. 2020 249

e p, g, r — BIANOBIIHO KOE(MIIIEHTH MPOHUKHEHHS, MOTJIMHAHHS Ta BIIOWUTTS
eHeprii.

[IpuknamoM MEpIIoro BHIAAKY 3 TAOMWI[I MOXE OyTH YTBOPEHHS 3BYKOBOTO
IOJIsI TIPYM HASBHOCTI TMEPENIKOAW Y BUIJISAAI TOHKOI CTIHKH, sIKa YaCTKOBO BIJOMBa€
3BYK, YaCTKOBO TIIOTJIMHAE, a pEIITa E€HEeprii MpPOHUWKAE dYepe3 CTiHKY. [HmmM
MPUKIIAJIOM MOKE OyTH TOHOBaHE CKIIO.

[Ipy HasgBHOCTI €KpaHa y BHIJISII TOBCTOI CTIHKM MaeMO JAPYTHUH BHITAJIOK 3
PO3IOILTY SHeprii.

[IpuknagoM ekpaHa, IO BIJANOBIJAE€ TPETbOMY MYHKTY TaOJUIll MOXE OYyTH
TOHOBaHE MAaTOBE CKJIO, SIKE HE B1JIOUBA€E CBITIIO.

Sk mpukian, eKpaHOM YETBEPTOrOo BHUIIAJKY 3 TaOiuill Moke OyTH CKIO Yy
J3epKAbHUX COHIIE3aXUCHUX OKYJISIpax.

[IpuknagoM BUIAIKY, KOJU TOBHICTIO MOTJIMHAETHCA €HEPTis MOXYTh OyTH
3BYKOMOIMHAIOY1 €KpaHU Y IPUMIIIEHHSAX BUAOBHUIIHUX CIIOPYI.

IToBHE BIIOUTTS CBIT/IA 1a€ N3EPKATbHUMA €KpaH.

OcTanH1{ BUIMAJIOK 3 TaOJIUIl IEMOHCTPYE BIICYTHICTh €KpaHa.

3amaHuii exkpaH TMOJUISIE TPOCTIp Ha JABlI yacTuHU: 30Ha M 1 30Ha N. 3
ypaxyBaHHSIM 3a3HAUYCHHUX CKJIAJIOBUX EHEPrii MpH HAsABHOCTI €KpaHa MaeMO JBi
dbopMynu I MiApaxyHKy MOTEHIATy Y MOBUIBHIA TOYIl TMOJISI BIATOBIAHO TEpen
€KpaHOM 1 32 EKpaHOM TIPHU 33IaHUX TOUYKOBHX JKEpeNiaX eHeprii:

Suey; (1)

m m
UX“,”W =_zluthiM +r-ZlUthiM’ +p-
1= 1=] ]=

N
Ux,y,z

m n n
=p-XUMM + UMY - YU MY

i=1 j=1 j=1 (2)
p+r<l

ur ul i i/1rmoBi MiN oi ;
e Yyy,, YUyy,; — TOTEHI1AaJIM TOYOK BIANIOBIAHO y 30HaxX M1 (b13HqH0r0 IOJIA,

uM, U}\I — MOTY>KHOCTI TOYKOBHX JIPKEPEN €HEePTii, K1 PO3MIIIEHO BiJIMOBITHO
y 30Hax M i N;

ti , tj — mapaMmeTpu, 110 BPaXxOBYIOTh BIACTaHI BiJ TOYOK IOJIA IO TOYKOBHX
JOKepen eHeprii, a0o BIIOUTHX KEpEN Heprii;

t/, t? - TIapaMmeTpu, M0 BPaxOBYIOTh BIJICTAaHI BiJi TOYKUA TOJS 10 BIAOUTHUX
JDKEepen eHeprii.

M — YUCJI0 TOYKOBUX JIXKEPEI eHeprii y 30H1 M,

N — 9UCII0 TOYKOBUX JKEpe eHeprii y 30H1 N.

[Tpuknaz (puc. 1).
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Busnauntu nortenmian touku D (X=3; y=2; z=3) ¢i3uuHOr0 mojs mpu
3a/ITaHOMY ITIOCKOMY ekpaHi (x=0) 1 3aJaHuX TOYKOBHUX JKepesIax eHeprii:

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

3anano Takox koedimientu: p=0,2; q=0,3; r=0,5 (p+q+r=1). [Ipuiimemo 3Miny
napaMeTpa t 3a cxemoro, siKka BpaxoBye€ OOMEKEHICTh BiJICTAaHEH BiJ TOYOK MO 10
JoKepen eHeprii [4]:

t = max_l’ (3)

max

Jc

=0 —%)2 + (Yo — ¥, + (20 — 2,)%. (4)

=10 JiH. Of.

Imax
3a maHuMMHU KoopauHaTamMu TOYkd D 1 mkepen eneprii A, B, C BuU3HA4YaEMO
IOBXKMHU BiacTaHed Bix Touku D BimmosimHo 10 4, B, C:

lo = 2,4495 nin. on.; g = 2,4495 nin. ox.; lc = 5 nin. o,
Ta JOBXWHHU BiAcTaHel B Touku D 1o BinOUTHX JKepen eHeprii A" B, C:

|\ =5,4772; | =4,2426; 1. =1.

4

N

Puc. 1
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®opmyna (1) 15 JaHOTO MPUKIIATY MPUAMAE BUTIISIA:

U3,2,3 :UAtA +UBtB + r(UAt,/A +UBté) + p(Uctc)- (5)

[Tpu mijicTaHOBIN BIAMOBIAHUX MapaMeTpiB 10 (5) OTpUMaEMO pe3yJibTarT:
U3,2’3 = 3,3669

BucHoBkM. Cucremaru3oBaHo 1 3BEICHO 10 TaOIUI MOMJIMBI BUIIAAKU
PO3IOIIY €eHeprii BiJl TOYKOBHX JDKEpEN €eHeprii, sika CHPUUMAEThCA KOXKHOIO
TOYKOIO €KpaHa.

BusnadeHo 3aiexHICTh MK IOTEHIIAJIaMH TOYOK Yy 3aJaHUX ITOJOKCHHSIX
($h13UYHOTO MPOCTOPY 1 3aJaHUMU JKEpEIaMu €Heprii 3a YMOBH BIUIUBY €KpaHa, II0
MOJIUISAE MIPOCTIP HA JB1 YACTHHH.
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AHHOTaLUS

MocTtoBenko Ajiekcanap BiaagumupoBuy, noneHT kadenpsl HauepTaTeIbHON
T€OMETPUN M WHXKEHEepHOW Trpaduku KueBCKOro HAIMOHATBLHOTO YHHUBEPCHUTETA
CTPOUTEIILCTBA U APXUTEKTYPHL.

Bausinne 3xpaHoB Ha oOpa3oBaHue (U3MYECKOr0 MOJIA NPHU 3aTAHHBIX
HCTOYHHUKAX IHEPIUH.

B ngaHHOM wucclielOBaHMM PAacCMOTPEHO BIIMSHUE pPA3JUYHBIX JKPAaHOB Ha
oOpa3zoBaHne (HU3UYECKOTO TMOJSI MPU 3aJIaHHBIX TOYEUHBIX MCTOYHHUKAX JHEPTHUHU.
DKpaHbl TPEJICTABICHB B BUJAC MPSMOYTOJIHHUKOB, KOTOphIE Halle APyrux ¢Gopm
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BCTPEYAIOTCS B MpakTUKe. VICTOUHMKH, M3ITydaronife SHEPrui0, MOTYT OBITh TaKKe
paznuyHbiXx (QopM (IMHEHHBIE, B BHJAE IUIOCKOCTEd H T.M.), HO B JaHHOM
UCCJIeIOBAHUU PACCMOTPEHBI TOJIBKO TOUEYHBbIE HCTOYHUKU SHEPTHUU.

DHeprus, u3aydaeMas HICTOYHHKOM, BCTpeyasi SKpaH Ha CBOEM MYTH, ACJIUTCS Ha
TPU COCTaBIISIONINE: OTpPaKCHHas JHEpPrusi, MOTJIOIICHHAss SHEPrusi W DHEprus,
NPOHUKIIAsT CKBO3b HKpaH. [IpuBenena TabnMila pacrpezesieHus BCEH SHEpIuu,
BOCIIPUHUMAEMOM KaXKJIOM TOYKOW HKpaHa MpHU YCIOBUM, YTO BCS BOCIPHUHSTAsS
HKPAHOM DHEPrusi paBHA €AUHHUIIE.

[IpuBenen npumep, KOTOPBHIM HATISAHO JAEMOHCTPUPYET BIIUSHHUE IJIOCKOTO
9KpaHa MPsAIMOYrojibHOM ¢GopMbl Ha 00pa3oBaHHe (QU3MYECKOrO TMOJS OT Tpex
HMCTOYHHUKOB YHEPTUU, HAXOISAIINXCA 110 00€ CTOPOHBI OT 33JJaHHOTO DKpaHa.

KiroueBble cnoBa: SHEprusi; paclpeleseHUe SHEPruu; HCTOYHUK HHEPTHH,
MOTeHI[ial; (U3NUECKOE T0JIE; IKPaH; OTPAKEHHE; MOTJIONIEHUE; TPOHUKHOBEHUE.

Annotation

Mostovenko Oleksandr, candidate of technical sciences of department of
descriptive geometry, engineering graphics in Kyiv National University of
Construction and Architecture.

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.



