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The object of study is passive house. The elaborated model of passive house is a system of components that affect
the heat balance. The model has to be universal and can count results in a little time. The mathematical model is
presented at the macro level and is a system of elements that can be combined together in different variations.

BcTyn

HecrabinpHa cutyallis y cdepi eHepromocradyaHHs Ta OOMEXKEHICTh 3alaciB BUKOIHHUX BHUIIB
MajuBa 3MYIIYIOTh €BPOINEHCHKI KpaiHW Jefani OUIbIIe yBaru NPUIUISATH €HEepro30epiratouum
TEXHOJIOTisIM. MaKkcuMallbHEe BTIJICHHS] BOHU 3HAUIILTN y KOHIEMIII] TACUBHOTO OYJIMHKY.

B VkpaiHi ronoBHOIO MEPelIKOAOI HAa MHUISXY CTBOPEHHA NOMIOHMX TMPOEKTIB € BEJIHKI
MOYaTKOBI BUTPATH MOPIBHAHO 13 TpaAWuLiiHUM OyaiBHMITBOM. BuTpatén Ha moOyJI0BY MacUBHOTO
Oynunky B 10 pa3iB NEpeBUIIYIOTh 3aTpaTd Ha TMOOYAOBY 3BHYAMHOTO JOMY, TOMY IEpII HiX
noyaTtu OyAiBHHIITBO, HEOOXITHO AETAIBHO PO3PaXyBaTH BCl MOKa3HUKH €HEProe()eKTUBHOCTI.

CporogHi rocTpo HEOOXiTHUN SKICHUI 1HCTPYMEHT, SIKUHA OM O3BOJHB IIBHJIKO BUKOHYBAaTH
PO3PaxyHKH 3 JIOCTATHBOIO TOUHICTIO 1 €3 0OMEKCHHSI IEBHUM BHJIOM OYJIMHKIB.

Tomy Oyio BHpILIEHO CTBOPUTH YHIBEPCAIbHY MaTeMaTU4HY MOJENb JJIsl PO3PAXYHKY TEILIOBOIO
OajlaHCy TACHBHOTO JIOMY.

PO3POBKA MOJIEJI

BumMora yHiBepcanbHOCTI po3p0o0ii0BaHOl MOIEN] BIUIMHY A HAa BHOIp piBHS MojemoBanHs. Jlis
MO>KJIMBOCTI aHaNi3y Pi3HUX BapiaHTIB OyAMHKIB SIK 32 KOHCTPYKIIEIO TaK 1 32 00JaJHaHHAM Oyio
BUPIIEHO MOJENb ITAaCHBHOTO JOMY NPEACTAaBUTH Ha MAaKpOpiBHI, SIK CYKYIHICTh MOJEIen
CKJIaJJOBUX eNleMeHTiB. KoXeH eneMeHT Mojeii MICTUTh TeIJIOBI XapaKTEPUCTHKU OKPEMOIo
enieMeHTy OyniBii. B3aemonist 1MxX eleMeHTIB BU3HAUa€ 3arajJbHUM TEIIOBUM OanaHc.

KinbkicTs Tema, 1mo BTpavae nmacuBHUN OYJIMHOK, BU3HAYAETHCS 3a (hopMyJoro 1.

QH:QT+QL_(Q|+Q3)X77G (1)

ne Qr — TpaHcMiciitHi TeruioBTpat, QL — TEIJIOBTPATH Yepe3 BEeHTW M0, Q) — eKoHOMIs Teruia
BiJl BHYTpImHIX kepen, Qs — TEIUIOBI HAXOJKEHHS BiJ COHSYHOTO BUIIPOMIHIOBAHHS, /g —
KOE(II[IEHT BUKOPUCTAHHS MPUPOIHOTO TEIIA.

Ha TpancwmiciiiHi TeTIOBTpaTH BIUTMBAIOTH JIEKUIbKA TAPAMETPIB, SIKI PO3PaXOBYIOTHCS OKPEMO.

s KOKHOT KOHCTPYKIIi PO3PaxOBYIOThCSA PIUHI BTPAaTH TEIUIOTH 4Yepe3 OTOpOKyBalbHI
KOHCTPYKIIii 3a (hopmyoro 2.

Q, = AxU x f. xG, (2)

ne A — mioma koHcTpykiii, U — koedilieHT Teruonepeaadi KOHCTPYKIil, fr — peaykiiianit
¢baxTop, Gt — iHTerpasi 3a 4acoMm BiJl pi3HULII TEMIIEPATYP.
TpaHcMiciiiHI TETUTOBTpATH Yepe3 MicTkH X001y (MX) po3paxoByroThes 3a popmysioro 3.

Q, =Ix¥xf xG, 3)

ne | — noexwuna, ¥ - koedimient Brpar MX, fr - peaykuiiiauit ¢pakrop, Gr - iHTEerpai 3a yacom
BiJl pI3HUII TeMIepaTyp.



Brpartu Temnna yepes BEHTHIISIII0 BU3HAYAIOTHCS 3a (OPMYIIOL0 4.

QL =n  xVg; xCcxGy 4)
ne N — eHeproeeKTUBHUN MOBITPOOOMiH, VR T — 00'€M MOBITPS BEHTWISIINHOI cUCTEMH, C —
MMATOMA TEIUIOEMHICTD MOBITPpsA, G — TeMIepaTypHUid HaIlip 1100 30BHIITHBOTO TOBITPSI.
TernoBi HaIXOMKEHHS BiJ JIOACH, a TaKOX MPUCTPOiB, IO BUKOPUCTOBYIOTHCA B
OTATIOBAJILHUHN TIEP10JI, PO3PAXOBYETHCS 3a (HOPMYJIIOHO 5.

Q,=024xnxq, x A (5)

7e N — TPUBAIICTH OMAIIOBAJIHLHOTO MEPiOAY B JHAX, Agg — ONANIOBAIIbHA IJIONIA, () — ITUTOME
2 . .
3HAYEHHS HAJIXO[KCHHSI MOOYTOBOTO Teria Ha 1 M” onaaroBaIbHOT MO,
TennoBi HaXOHKEHHS BiJl COHSIMHOTO BUIIPOMIHIOBAHHS PO3PaxoBYIOThCS 3a (opmyiioro 6.

Q, =rxgxGxA, (6)

ne I — KoedilieHT CKOPOYCHHS HAIXO/DKEHHS pajiallii yepe3 BikHa, § — KOe(ileHT 3araabHOI
MPOITYCKHOT 3IaTHOCTI CKJIa, A — TUIOIA BiKOH KOXHOI opieHTalii, G — KUIbKICTh HAJIXOKCHHS
COHSYHOI pajiallii Ha MOBEPXHI PI13HOI OpIE€HTAIII] 32 Yac OMaIOBaILHOTO MEPIoy.

KoedirieHT BUKOpHUCTaHHS PUPOJHOTO (BUTFHOTO) TETIa BU3HAYAE YACTKY MPUPOTHOTO TEIUIa,
SKE MOXE BUKOPUCTOBYBATHUCS JUIsl OOIrpiBY MNPHUMIIICHHS, 1 HOro 3HAYCHHs 3HAXOMAATh 3a
dbopmyioro 7.
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Jlanmi mepeBips€eTbCs, YK BIANOBIAE OTPUMAHUN pe3yabTaT HOPMaM IIACHBHOIO JIOMY,
PO3paxoByeThCs 3a (HOPMYJIIO0 8 MOKA3HUK XapaKTEPUCTUKH €Heprii.
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[{e 3HaueHHs Ma€ 3a10BOJIBHATH YMOBY:
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SKmo ne 3HaueHHs NEepeBUIIYE HOPMH, TO IMependadyeThbCsl MOXKIMBICTD 3aCTOCYBAaHHS ISt
J0JATKOBOTO HAarpiBy JOMYy TEIUIOBOTO HACOCY 3 IPYHTOBUM KOJEKTOPOM. 3Hau€HHs 3100yTol
TEIUIOTU Yepe3 KOJIEKTOP BPaxOBYETHCS MPU PO3paxyHKy Gpopmyinu 1 (1ogaeThes 111e 0JJHa CKIa10Ba
Qx). TernoBuit Hacoc 0OMPAETHCS MEBHOT MOTYKHOCTI, B 3AJIEKHOCTI BiJl OTPUMAHOTO PE3yJIbTaTy
Qu. s BIANOBIAHOTO 3HAYEHHS TEIUIOTHM Ha BUXOJl PO3PaXOBYEThCS 1H/MBIIyallbHA T€OMETpIist
KOJIEKTOPY U1l 00paHOro OYIMHKY.

Ha ocHoBi po3po6iieH0i MoJieni CTBOPEHO 3arallbHUM alrOPUTM PO3PAXYHKIB, IKUH MMOKJIaIEHO B
OCHOBY MpPOTPaMHOTO NPOAYKTY. BiH 1O3BOJMTH CKOPOTHTHM BHUTPAaTH Ta Yac Ha IOMNEpeaHi
po3paxyHkH. Po3poOrienuii cnemiaibHo ISl KpaiH cxigHoi €BponH, BpaxoBye cnenudiky KiiMary,
00pOOITIOI0YH BIATIOBITHI MOKA3HUKH.



BUCHOBKU

Jlnst peanmizariii mocTaBiaeHOI METH OyJ0 AOCTIIHKEHO MAacWBHI OYIMHKH 3 OTJISAY Ha TEIUIOBI
MMOTOKH, PO3POOJIEHO MAaTEeMAaTUIHI MOJIENI €JIEMEHTIB JIOMY, CTBOPEHO yHIBEpCaIbHY MaKpOMO/IENb
JUIS PO3PAaxyHKY 3arajibHOTO TEIIOBOIO OaJIaHCy.
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