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KueBckuii HalIMOHAIBHBIN YHUBEPCUTET CTPOUTEIIBCTBA U ApXUTEKTYPBI

I'EOMETPUYECKOE MOIEJIUPOBAHUE ®U3NYECKOI'O I10JIA
C IUHEMHBIM UICTOYHUKOM DHEPTUH

OoHoll U3 BAXMCHBIX 3A0AY 2€0MEMPUUECKO20 MOOENUPOBAHUS  ABNAEMCSl
Ha2NsI0HOCMb U 2paguueckoe npedCmasieHue Npoyecco8 U s6INeHUll, Komopble
skouarom 6 cebs ¢uzuveckue ocobennocmu. Ha cmaouu apxumexmypuozo
NPOEKMUPOBAHUS 30AHUL U COOPYIHCEHUN, A MAKHCe MePPUMOPULL, OKPYHCAIOWUX UX,
maKkumu — 3a0ayamu, CEA3AHHLIMU C  dHepaocOepexceHuem, Mo2ym  Oblmb:
Mooenuposanue Quzuueckoeo nois Om UCMOYHUKO8 OHepeUU PA3Ho20 6U0d;
onpeoeieHue NOMeHyuaid 3Hepeul 8 KOHKPemHou 3a0aHHOL MoYKe Pu3uULecKo2o no.s
Om 3a0AHHBIX UCMOYHUKOS dHepauu. Takoce unmepec 015 NpaKmuKku npeocmasiiem
PA0 0Opamubix 3a0a4 maxKux, KaK onpeoenenue napamempos UCMOoYHUKO8 IHepeUuU (Ux
NONOJCeHUsT U MOWHOCMeEl) No 3A0aHHLIM NApamMempam OmOenNbHblX MOYeK
Gusuyeckoeo noas u m. n.

Ucmounuku ouepeuu, cozoarowue @usuyeckoe none, Mo2ym Oblmb KAk
moueunvle, MaxK U JuHelinvle (npomsdxcenuvie)[1], a maxoce mocym Obimb
npeocmaenenvl 6 Gude njaockocmell (nosepxrnocmelit). B oanHom ucciedosaruu
PAcCcMOmMpeHo MOOeIUposanue QuuiecKko2o nojisi ¢ TUHEUHbIM UCTOYHUKOM dHep2Ul,
KOMOPbll NPeodCmasier KaKk MHOMCECmE0 Mo4eyHblX UCIOYHUKOS.

Ha nomenyuan npouzsonvnoii mouxu @usuuecko2o nojs Kpome Opyeux
Gpaxmopos enusiem paccmosHue mexicoy 3moi mouxkou u ucmoyHuxkamu suwepeuu. C
yeenuyeHueM YKA3aHHO20 pPAacCMmOSHUSL NOMEHYUal dHepeul 68 mouke @u3uueckozo
noJisa YMeHbUaemcs, a ¢ YMeHbUeHUueM paccmosaHus — yseaudusaemcs [2]. Omo
paccmosiHue modcem Oblmb NPeOCMABIeHo 8 8Uoe pPa3IUdHbIX (DYHKYUL, KOMopble
VUUMBLBAIOM PA3IUYHbIE NAPAMEMPbl CPedbl PU3UUECKO20 NOJIA.

Ilocmpoenvl epaghuxu 3a6ucumocmu napamempa, yuumvléarouie2o paccmostue
om MOYKU PU3ULECKO20 N5 00 3A0AHHO20 UCMOYHUKA dHEP2UU, OM AOCYUCCHL MOYeK
JIUHELH020 UCMOYHUKA IHep2Uul, 20e pasHoMepHblli waz no ocu Ox coomeemcmeyem
nomeHyuamy 0OHoU mouky ucmodnuxa. To2oa  OuckpemHuom gude NOMeHyual noJis 8
NPOU3BONILHOU MOouKe Oyodem paseH cymMme niowaoei npsamMoy2oibHUKos. B
HEenpepvl6HOM 8apuanme HOMEHYUal 6 moukKe nojas Oyoem paseH NIoOWaou
KPUBONUHEUHOU mpaneyuu.
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Kniouegvie cnosa: ceomempuuyeckoe moolenuposanue, ¢usuueckoe noiue;
NOMEHYUAN dIHep2UU, JTUHEHbIL UCMOYHUK IHEPSUU, PACCMOAHUE, (DYHKYUs, MOYKA,
OUCKpemHblll 8UO.

IHocranoBka mnpoOsembl. OIHOW W3 BAXHBIX 330a4 TE€OMETPUYECKOTO
MOJIEJTMPOBAHUS ABJISAETCS HATJIIHOCTh U Tpaduueckoe MpecTaBIeHUE MPOLIECCOB U
SBJICHUM, KOTOpbIE BKJIIOUAIOT B ce0a Qusnueckue ocobeHHocTH. Ha craguu
APXUTEKTYPHOTO TPOEKTUPOBAHUS 3JAaHUA M COOPYNKEHUW, a TaKKE TEPPUTOPUH,
OKPYXAIOIIUX WX, TAKUMH 3aJladyaMH, CBSI3aHHBIMU C HEProcOepekeHHUEM, MOXKET
OBITh FEOMETPUYECKOE MOJIEIMPOBaHUE (PU3UUECKOTO MOJIS C JIMHEWHBIM UCTOYHUKOM
SHEPIuMu.

AHaJIM3 nocJeIHuX uccjaeaoBanuii. B paborax [3] u [4] aBTOpamu pemniaiuch
NoI00HBIE 3aJlayl ONpe/eSieHUs] MOTEHIIMAIOB TOYEK METOJAMH HENPEPbIBHOW WU
IUCKpeTHON mHTepnosiund. Ho aBTOpamMu 3THX pabOT HE YYMTHIBAJIIOCH BIIMSHHE
pPacCTOSIHUI OT TOYEK (PU3UYECKOTO MOJISi 10 MCTOYHHMKOB HHEPTrUU Ha MOTEHLUAI
noJisa. B pabote [5] aBTOpamu npeuioxkeH METO ] ONpeiesieHUs] MOTEHIMala SHEPTUU
B BUJIE KOJIMYECTBA TEIJIa OT HICTOYHHUKA, TOXO0XKEro Ha (haKell.

dopmyaMpoBaHue HeJel cTaTbu. [[ebr0 JaHHON CTAaThU ABIAETCS CO3JaHUE
r€OMETPUYECKOro arapara, MO3BOJISIIOIIET0 MOJAEIMPOBaTh (U3HUECKOE MOJE C
JVHEWHBIM HMCTOYHUKOM DJHEPTHUM, MPEIACTABICHHBIM B JHCKPETHOM BHJIE Kak
MHOECTBO TOYEYHBIX NUCTOYHUKOB JHEPTHH.

[Ipoananu3upoBath, KaK BIUSIOT pa3IMyHble (PYHKIIUU OT PACCTOSIHUS MEXKIY
TOYKON (PU3NYECKOro MOJISI U 3aJaHHBIM MCTOYHUKOM SHEPIHH Ha PacipoCTpaHEHUE
SHEPreTUYECKOTO MOJIsA B TAHHOU Cpelie.

OcHoBHast 4acThb. JIMHEHHBI MCTOYHHUK SHEPTUA MOXHO MPEICTABUTh KaK
MHO>KECTBO # TOYEUHBIX UICTOYHUKOB (pHC. 1), MOTEHIIMAI KaXKIOTO U3 KOTOPHIX PABEH:

U

2
n
* o
rae U - moteHnuan JMHEMHOTO NCTOYHUKA SHEPTHUH.
Toraa noTeHIMan B MpOXU3BOJILHOW TOUKE M MOJIsl paBEH:
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n
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Paccmotpum tpu Bapuanta f(1):
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Puc. 1.

[TocTpoum rpaduk 3aBUCUMOCTH MapameTpa ¢ OT aOCIUCCHI X TOUEK JTUHEHHOTO
HMCTOYHHMKA 3HEpruu (puc. 2), rae paBHOMEPHBIM wIar Mo ocu OX COOTBETCTBYET
MOTEHIMATY OJJHOM TOYKM UCTOYHUKA. Toraa moTeHuua nosjs B MpOU3BOJIbHOM TOUKE
Oyzer paBeH cyMMme Iiouiajzeil NpsMOYIOJIbHUKOB, OJHA CTOPOHA KaXXIOro u3
KOTOpBIX paBHa U'/n, a apyras — napamerTpy ¢ JUls KaxI0i TOUKH.

B HenpepblBHOM BapHaHTE€ TMOTEHLHMATl B TOYKe M paBeH IUIOLIAIU
KPUBOJIMHEWHOW Tpamneinuu, orpaHuueHHoN QyHKIueH (2).

PaccMotpum 311 QyHKIIUU A7 TPEX YIOMSIHYTHIX BAPHAHTOB:
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1
f=
I. . 3a);
1+a1\/(xM —x)2 +y§4 (pric. 3a)
1
t=—t : .
1. 1+a2l(xM _x)z +y1%/1J (puc. 30);
1

m, ! ] (puc. 3B).
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Jns HArSIAHOCTH 3TU (PYHKUIMM MOKaszaHel Ha puc. 3 npu a,=0,25; a,=0,25;
8> x 2> 0, x1=0; y1=6.
L. AnreOpandeckasi KpuBas 4eTBEPTOTO mopsiaka (puc. 3a):

1
y= ;
1+0.25v x> +36

II.  AnreOpamdeckas kpuBas TpeTbero nmopsaka (puc. 30):
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1
0252 +10°

[II.  AnreGpanueckas KpuBas IIECTOro nopsiaka (puc. 3B):

y:

1
V= 2 2 )
0.25x +11+0.25Vx" +36

U U/* U U/* U U,*
IR NIk IR
U U U
a) 6) B)
Puc. 3.

IToreHuman sHeprun B TOUKe M paBeH ONPENCIICHHOMY UHTETPALY KaKIOU U3
%
tpex ¢Gynximii (I — I11) na uarepsane U > x>0

U
U= [ f(x)dx (3)
0

I[Ipy  4YKWCIEHHOM  WHTETPUPOBAHMM  MOKHO  HCIIOJB30BaThb  CXEMY,
NpEACTAaBICHHYIO Ha PHUC. 2, ONpeneiss IUIOMmaAb KaXKJIOro MpsIMOYTOJIbHUKA C
MOCJIEIYIOIUM CYMMHUPOBAHUEM 3TUX IUJIOIMIAAEH.

BoiBoabl. B 1aHHOM cTaThe CO3/1aH r€OMETPUUYECKUI anmnapar, O3BOJISIOIIUN
MOJIETUPOBATh (HU3UYECKOE TIOJIe€ C JUHEHHBIM HMCTOYHUKOM SHEPTHH, KOTOPBIM
MPEJCTABJIEH B JUCKPETHOM BUE KAK MHOKECTBO TOUEUHBIX HCTOYHUKOB SHEPTHUH.

B rpaduueckoM Buze MPOAHAIM3UPOBAHO BIUSHUE PA3TUYHBIX (DYHKIHHA OT
PACCTOSTHUSI MEXAY TOYKON (PU3MUECKOTO MOJIS U 3aIaHHBIM UCTOYHUKOM DHEPTUU Ha
pacnpocTpaneHue (PU3NIECKOTO TOJIS B TAHHOM cpeie.
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K.T.H. MocToBenko O.B.,
KuiBchkuii HaIlioHAILHUN YHIBEPCUTET Oy IIBHUIITBA Ta apXITEKTYpH

TEOMETPUYHE MOJEJIIOBAHHS ®I3MYHOTI'O I1OJISA
3 JIIHIMHUM JIKEPEJIOM EHEPTTI

Opniel0 3 BaXIWMBUX 3a7ad TEOMETPUYHOTO MOJICTIOBAHHS € HAOYHICTH 1
rpadiyHe MPEeJCTABICHHS TMPOIECIB 1 SBHUIN, fKI BKIIOYAOTh Yy cebe ¢i3udHl
ocobnuBocTi. Ha cTazaii apXiTeKTypHOTO IPOEKTYBaHHS OY/IBENb 1 CIIOPY, a TAaKOXK
TEPUTOPIi, IO OTOUYIOTh iX, TAKMMH 3aa4aMH, sIKi TIOB'sI3aHi 3 EHEPro30epeKECHHM,
MOXYTh OyTH: MOJCIIOBaHHS (PI3MYHOrO IMOJS BIJ JKEpPET €Heprii pi3HOro BULY;
BU3HAUYCHHs MOTEHIIAly €HEPrii B KOHKPETHOI 3a/JaHiil Touill (i3UYHOTO MO BiJl
3aJjaHuX JpKepeln eHeprii. Takok mikaBicTh ISl MPAKTUKKA CTAHOBUTH PSi 3BOPOTHUX
3aJla4 TaKuX, SIK BHU3HAUCHHS TMapaMeTpiB JoKepena eHeprii (iX MOJoKeHHS 1
MOTY>KHOCTEH) 3a 3a/IaHMMU TTapaMeTpaMH OKPEMHUX TOYOK (Hi3MUHOTO MOJIS 1 T. 1.

Jlxepena eHeprii, 1110 CTBOPIOIOTH (Pi3MUHE T0JI€, MOXKYTh OYTH SIK TOUKOBUMHU,
TaK 1 JIHIHHUMH (IPOTSHKHUMU) [ 1], @ TaKOXK MOXKYTh OyTH IPEACTaBICHUMHU Y BUTJISAII
IJIOIIMH (TTOBEPXOHB). Y JTaHOMY JOCHIPKEHH] PO3IIISTHYTO MOJIENOBaHHS (h13UIHOTO
MOJIs 3 JIIHIMHUM JHKEPEJIOM EHEprii, 10 YacTiiie rnependayaeTbes Ha MPAKTHII, SKe
MPEICTaBICHO AUCKPETHO SIK MHOYKHHA TOYKOBHUX JKEPEIL.
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Ha mnorteHmian A0BUIbHOT TOYKHM (DI3UMYHOTO TMOJS OKPIM 1HIIUX (HaKTOPIB
BIUIUBAE BIJICTAHb MDK III€I0 TOYKOK 1 JDKepelaMu eHeprii. 31 301JblIeHHSIM
3a3HAYCHOI BIJICTAaHI MOTEHIiad eHeprii B Toulll (I3UYHOTO IO 3MEHIIYEThCS, a 31
3MEHIIEHHSM BiACTaH1 — 301IbIyeThes [2]. L BimcTans MoXke OyTH MpeacTaBiIcHa y
BUTJISIII PI3HUX (PYHKIIIM, sIKI BpaXOBYIOTh Pi3HI MapamMeTpu cepeaoBuina Gi3suaHOro
TIOJISI.

[ToGynoBaHo rpadiku 3a71€KHOCTI MapaMeTpa, 110 BpaxoOBYE BiJCTaHb BiJl TOUKU
(b13UYHOTO MOJIS 10 33JJaHOTO JKepesia €HEePrii, BiJl aOCIIMCH TOYOK JITHIMHOTO JiKepena
eHeprii, e pIBHOMIpHUN KpoK Mo oci OX BiAMNOBIJA€ MOTEHIANy OJHIET TOYKHU
mxepena. Toal B JAUCKPETHOMY BHUIVISAl TOTEHIAl TOJS B JOBUIBHIM TOYIN
JOPIBHIOBATUME CyMI TUIOII MPSIMOKYTHUKIB. Y HEMEepepBHOMY BapiaHTi MOTEHIIAT B
TOYII TI0JIsI Oy/Ie JOPIBHIOE IO KPHUBOJIIHIMHOT Tpamerti.

KirodoBi ciioBa: reoMeTpudHE MOJEIIOBaHHA;, (i3UyHE ToJe; MOTEHIlIA
EHeprii; JiHIMHE JKePesIo €HEePTil; BIICTaHb; (DYHKIIS; TOUKA; TUCKPETHUM BUTIISII.

PhD. Oleksandr Mostovenko,
Kyiv National University Of Construction And Architectural

GEOMETRIC MODELING OF A PHYSICAL FIELD
WITH A LINEAR ENERGY SOURCE

One of the important tasks of geometric modeling is the visibility and graphic
representation of processes and phenomena, which include physical features. At the
stage of architectural design of buildings and structures, as well as the territories
surrounding them, such tasks related to energy conservation can be: modeling a
physical field from various types of energy sources; determination of the energy
potential at a specific given point of a physical field from given energy sources. Also
of interest to practice is a number of inverse problems such as determining the
parameters of energy sources (their position and capacities) from the given parameters
of individual points of the physical field, etc.

Energy sources that create a physical field can be either point or linear (extended)
[1], and can also be represented in the form of planes (surfaces). This study examined
the modeling of a physical field with a linear energy source, which is often assumed in
practice, which is presented as a set of point sources.

The potential between an arbitrary point in a physical field is affected by the
distance between this point and energy sources. With an increase in the indicated
distance, the energy potential at a point of the physical field decreases, and with a
decrease in the distance, it increases [2]. This distance can be represented in the form
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of various functions that take into account various environmental parameters of the
physical field.

The plots of the dependence of the parameter taking into account the distance
from the point of the physical field to the specified energy source, on the abscissa of
the points of the linear energy source, where the uniform step along the axis Ox
corresponds to the potential of one point of the source, are plotted. Then, in a discrete
form, the field potential at an arbitrary point will be equal to the sum of the areas of the
rectangles. In the continuous version, the potential at the field point will be equal to the
area of the curved trapezoid.

Key words: geometric modeling; physical field; energy potential; linear energy
source; distance; function; point; discrete form.
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