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TennosaxucT 6yauHKIB i cnopya cuctemMamMmu Tensnornokanisauii

I. B. /Iysrcancoka

Opecrkuii HalllOHATPHAN TONITEXHIYHUN yHiBepcuTeT, mp. llleBuenko, 1, Onxeca, 65044, Ykpauna

3 KodCHUM pOKOM npobrema eHepeo30epedCeHHs 8 CYHUACHOMY c8imi cmae 6ce Oinbui i OilbWl AKMYAIbHOI.
Enepeosbepesicennn nepedbauac exomomme GUMPAYAHHS EHEPIEMUYHUX DPeCYpCis, MOMY WO NPUPOOHi pecypcu €
BUUEPNHUMU, 00PO20 KOWMYIOMb, d IX 8UO0OYMOK 8 OiIbUOCMI 8UNAOKIE 3a60a€ WKOOU HABKOIUHbOMY CepedosULl).
Cucmemu dxcummesabe3neyenst 0isi KOMPOPmMHO2o nepedysarnts ooetl 8 6y0iesix ma cnopyoax pisH020 NPUSHAYEHHS.
€ O0OHUMU 3 HAUOIIbWL 3HAYYWUX CROJNCUBAHIE NATUBHO-eHepeemUYHUX pecypcig. Moowcnueocmeil Oasi po36UMKYy
eHepeo30epicarouux mexHono2iu y 0awit obnacmi icnye 6esniy. OOuH 3 8aNCIUGUX HANPIMKIE Y eKOHOMII eHepeemuyHUx
pecypcis npu excnayamayii 6yoigens - ye 600CKOHANEHHs. CUCmeM 3axucmy menia 0yodieenv ma cnopyo KOMYHATbHO-
NPOMUCTI08020 ceKkmopda. AkmyanvHum € peanizayis menaozaxucmy 0yOigeib Npu NPopusax Xoao00HO20 NO8IMps 8
ONANIOBANLHUX NPUMIWEHHAX NpU  BIOKPUBAHHI 308HiWHIX Osepeil ma eopim. Ilpu Oocnioxcenni pobomu
MEeNI0IOKANIZYIOY020 NPUCIPOIO NIOCKULL Hei30MepMIYHUL CIPYMIHb, WO BUXOOUMb i3 NPAMOKYMHO20 CMAIbHO20
HACAOKy, pO3MAUOBAHO20 8 NIOWUHI BIOKPUINO20 308HIUHLO2O OMEIpd, PO30OUBCS HA O3y MANeHbKUX CIPYMEHIS, SKI
NOWUPIOIOMbCA 8 OAHOMY HANPAMKY, BUMIKAIOMb 3 OOHAKOBUX NO PO3MIDY DPO3MUHIE 3 OOHAKOBOI WEUOKICIIO,
8I00KpeMieHi Opye 8i0 00H020 Ha 8I0cmaHni, pieHow wupunu weni byra susnauena weuUOKicms NOGIMPAHO20 NOMOKY,
ompumani epagiuni 3anexcnocmi. 3a 0ONOMO2010 MAMEMAMUYHOLO MOOENIOBAHH OMPUMAHA AOEK8AMHA KAPMUHA
@izuunozo npoyecy sumixanusi. Ha nouamxosii Oinanyi i00y10Cs 3AUMmMs Yux CMPYMEHI8 6 €OUHUL NOGIMPHUL
nOmIK, I SIK HACTIOOK, He GUHUKAE NPOHUKHEHHS X0JI00H020 306HIUHbO20 NOGIMPSI 8 ONAIIOSANbHI NPUMILEHHsL 0)diseib
i cnopyo, mum camum 3MEHULYIOUU MeNI08Y CRONCUBAHY NOMYIHCHICTb MEN0IOKANIZVIO U020 npucmpoio. B pezynomami
8i00y8acMbCs 3HAUHE 3HUNCEHHA 3ampam eHepemuyHuUxX pecypcieé Ha cucmemy menionocmadanHs, NoAinuLyEmscs
MIKpOKiMam 6 npuminjenHi, 30i1buyemscs epexmugnicms pobomu 3acobie meniozaxucmy 6yoisens i cnopyo.

Knwowuosi cnoea: nogimpsano-meniosa 3agica, NIOCKUN NOBIMPAHUL CMPYMIHb, €HEp2030epedicenisl, WEUOKICMb,

mensioea enepais.
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1. BCTYII

B Vkpaini mpobGiiemMa eHepro30epekeHHs 3 KOKHHM
pPOKOM CTae Bce OUIbII aKTyalbHOW. Y 3BSI3KY 3
OOMEXHICTIO ~ €HEpreTHYHHX  PpEecypciB  BimOyBaeThCs
TnocTiiiHe 3pOCTaHHs IL[iH Ha eHeproHocii. IX BUPoGHMITBO
HETaTUBHO BIIMBAE Ha HABKOJIMIITHE CEPEIOBHUIIE.

3a OIHKOI BITYM3HAHUX 1 3apyOiKHHX (DaxiBIIiB,
OJHUM 3 OCHOBHHMX HANpsMIB MOJIIIIEHHS EKOJIOTIYHO]
00CTaHOBKH B CBiTi Ta 30€peKCHHsS 3I0POB'sl HACEICHHS €
3HW)KEHHSI PIBHS CIIO)KMBAHHS MPHUPOJHUX EHEPreTHIHUX
pecypcis.

3HWKEHHS EHEPreTHYHHX BUTpAT A 3a0e3nedeHHS
AKICHOI pOOOTH CHCTEM TEIUIONIOCTa4aHHA KOMYHAJBHO-
MIPOMHUCIIOBOTO CEKTOpa € Ha CHOTOJHINIHIN JIEHb OJHIEIO 3
HaWrocTpinmx rnpodieM B YKpaiHi i B CBITI.

Y Hamif KpalHi Ha CHUCTEMHM ONAJICHHI Ta
TEIJIONOCTaYaHHs KHUTIOBHUX, TPOMAJICHKHX 1 IPOMHUCIIOBUX
OyniBens BUTpavaeThes Outbie 50% Bcix eHepropecypcis.

AXTyaJlbHOIO TIPOOJIEMOI0 CY4acHOCTI KOMYHaJIbHO-
NPOMHUCIIOBOTO  CEKTOpa MICT 1 Cemum € TOIIyK
eHepro30epiralounx 3axojiB Ta IH)KEHEPHUX pIIIEHb II0
CTBOPEHHIO KOM(OPTHUX yMOB IUlsi niepeOyBaHHS JIFOIUHA
B OynmiBmsax 1 cmopymax 3 MiHIMAJbHAMH TETJIOBUMH
BTpaTaMH, a TAKOX JJIs IOJIIIICHHS X TeII03aXHUCTYy.
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[MpoGiiemu eHepro30epex eHHs] Ta 3HWKEHHS BTpar
TEIJIOTH B HABKOJIMIIHE CEPEOBUILE iCTOTHO BILIMBAIOTH
Ha €KOJIOT1YHY CHTYAIlif0, TEXHIKO-CKOHOMIYHI MTOKa3HUKH 1
KaliTalbHi BUTPATH NP OyAiBHUIITBI.

2. PE3YJIbTATHU JOCJIJKEHb

Ilpu pekoHCTPyKIi OyaiBenbs 1 CHOPYA Pi3HOTO
NPU3HAYCHHS, & TAKOX NPU IXHbOMY HOBOMY OY/IiBHHITBI
BiZIOYBA€THCsI MOCTIMHE BIPOBAIDKEHHS €HEepro3oepiratounx
TexHoJjorii. [Ipyn BpuBaHHI X0JI0JHOTO 3UMOBOTO TTOBITPS B
ONANIOBANIbHI ~ MpHUMIImIEHHA  OyaAiBens 1 cropynd
BiIOYBA€ETHCS BUXOJIOMKYBAHHS PUMIIIEHbB, 301IBIIYETHCS
HaBaHTAKEHHS HA CHCTEMH TEIUIONOCTa4aHHS i BUHUKAE
HEOOXiNHICTh B 3aCTOCYBaHHI 3aXOZiB TeEIJIO3aXUCTy
OyniBenmbHUX 00'ekTiB. OHUM 3 €JIEeMEHTIB 3a0e3neueHHs
€Heproz0epiratounux TEXHOJIOTIH 1 TeIIo3axucTy OyAWHKIB
IIPU TIPOpHBaX 30BHIIIHBOTO TMOBITPS B OIAIIOBaIbHI
MPUMILIEHHS €  3aCTOCYBaHHS  TEIUIOJIOKAJI3YIOUHX
MIPUCTPOIB.

[ToBiTps HarpiBaeThca B MOBITpOHArpiBayi i y BUTIAI
IUIOCKOTO PiBHOMIPHOTO CTPYMEHIO BUXOIHTH 3 IIITMHHOTO
NMPSIMOKYTHOIO ~ HAacaJky,  pPO3TalllOBAaHOTO  Y3JIOBXK
30BHIIIHBOTO OTBOPY B IUIOIIMHI BOpIT abo aBepei
OyniBesb 1 cCrmopyn pi3HOrO NpU3HAYEHHS. 3 METOI0
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Po3gin 2. EHepreTuka Ta eHeprosbepexeHHs

e(heKTUBHOT poboTu MTOBITPSIHO-TETUTOBUX 3aBic
NEPEKPUEMO OTBIp BHTIKAHHA CTAICBHMH IUIACTHHAMH B
epeMiKHOMY TIOPSIKY BCepeauHi Hacanka [ 1, 2].

VY mromuHi 30BHINIHBOTO OTBOPY IUIOCKHHA CTPYMiHbB
po30uBaeTbcs Ha 0Oe3Tid HEBEMUKUX MOBITPSHHUX ITOTOKIB,
SIKI TIpH 3JHUTTI YTBOPIOIOTH €IWHHUNA TOBITPSHHAN IIOTIK,
3aro0irafoyM MPOHUKHEHHS XOJIOJAHOTO TIOBITPS, THM
caMHMM 3MEHIIYIOUM TEIJIOBY CHOXXHBaHY HOTYXKHICTb

TEIUIONOKAII3yI0YOTO  MPHUCTPOIO, 3HIKYIOUM CyMapHe
CHOXKMBaHHS Telula OyxiBai 1 30ULIbIIyIOYd  #HOro
Tero3axuct [3].

Posristnemo B32€EMOJIII0 JIBOX TUIOCKUX

HEI30TepMIYHUX CTPYMEHIB, IO MOMIHUPIOIOTECS B OJHOMY
HamnpsAMKYy, BHUTIKIM 3 I[IMH OJHAKOBHX pO3MIpiB 3
OJTHAKOBOIO MIBHIKICTIO, BiIOKPEMJICHUX OAWH BiJ] OJHOTO
BICTaHHIO, pIBHUM INHPWHI IITHHA. PiBHAHHSA &S
BH3HAYCHHS MIBUIKOCTI TIOTOKY, YTBOPEHOTO B3a€MOJIEI0
JIBOX CTPYMEHIB, Ma€ BUTIIS

V= VA, (6]

J¢ Vi3 — IIBUAKICTE IOTOKY, YTBOPEHOTO OJHHM
HEOOMEKEHHM CTPYMEHEM, M/C;

Vo, — IIBUJAKICTH IMOTOKY, YTBOPEHOI'O JPYTUM

HEOOMEKEHUM CTPYMEHEM, M/C;

Bu3HaunMoO MIBHAKICTH MOTOKY, YTBOPEHOTO OJHHM
CTPYMEHEM Ha TIIOYaTKOBIH 1 OCHOBHIM MmiNsfHKaX 3a
¢dopmynoro Hlnuxtuara [4]:

- Ha TOYATKOBIM IIJISHII:

Vo @
Je V, — MBUIKICTh HA OYATKY CTPYMEHS
V — mBUAKICTH B TOYI, BiAJaJIeHiH Big oci CTpyMeHs
HAa BIJICTaHi y BU3HAYNMO:

1- BV’
g 2
=M, @)
B=1,56 — xoeoimienT byccinecka;
V,, =k = 0,45 — KoHCTaHTa OIS BUIAKOCTEH;
B _ pigHocHa MOJYIIUPUHA CTPYMEHS;
B =1+5tg0, (5)

5= s/Bo — BigHOCHa abcIuca;

©,=12° — kyr OiYHOrO pPO3LIMPEHHS CTPYMEHsS Ha
MMOYATKOBIM TIJISHII,

. Y=y '(YH+YK)/2 ) (6)

y' - HOTOYHA KOOP/JMHATA TI0 BEPTUKAII, M;

Yy — IOYaTKOBa KOOPJMHATAa BHUTIKAHHS CTPYMEHS
(HU3 WUTHHA), M;

Vx — KIiHIIeBa KOOpAWHATA BUTIKaHHA CTPyMEHS (Bepx
[TiTAHA), M.

— V Y
Veg= (L-v*)
- Ha OCHOBHIH JiIAHLI: oc
)
ne Vo — MBHAIKICT HA OCi CTPYMEHIB, M/C;
Y=y/yp=y/ B ()]

B _ sigHocHa MONYIINPUHA CTPYMEHS Ha OCHOBHII

JUUTSTHI:
B = Stg@ (9)

®=14° — xyr GIYHOro pO3LIMPEHHS CTPYMEHS Ha
OCHOBHIH IIJIAHI.

3Haroun MOYaTKOBY LIBUKICTH
BH3HAYA€MO [MIHCHY IIBUAKICTE OKPEMHUX
MOBITPsHOTO TOTOKY. Ha pucyrky 1 mpencraBieHO
rpadidyHe HAKIAJACHHS B3AaEMOMIIOYMX TIOTOKIB, SKE
MOKa3allo, M0 CTPYMiHb INPAKTHYHO 3IUBAETHCS B OJIUH

BHUTIKaHHS,
CTpYMEHIB

Y . : . . .
y= B _B MOTIK 3 yCTaJeHOIO MIBHIKICTIO Ha BixctaHi 20 cM Bix
0 A (3) moBepxHi BHTIKaHHA. TakuM YHMHOM, 3JIUTTS HOBITPSHHX
ne B, - moxymmpuHa cTpymMeHs; HOTOKIB BiI0yBa€ThCs HA MOYATKOBIN JIUISHIN CTPYMEHSI.
B, - nomymupuHa sapa;
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Pucynok 1- 3numms niockux cmpymenie 6 cOuHuil NOMixK
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3a  JONMOMOTO  MaTeMaTHYHOTO  MOJEIIIOBaHHS
MOXJIMBO OTPHMAaHHS aJeKBaTHOI KapTHHH ()i3UYHOTO
mporecy, To0To 3MiHa (hi3MIHUX IapaMeTpiB B IpocTopi i B
gaci. Ockinbkn (i3W4HI IPOIECH - pe3ynbTaT Iii 3aKOHIB
¢isukn, TO HaWOULTEII amekBaTHI (I3MYHUM mpolecam
MaTeMaTH4HI  MOJETI  SBIAIOTE  COOOI0  CHCTEMY,
BiJJOOpaXkarounx 3akoHM (Qi3MKH AudepeHLiaTbHuX abo
IHTErpajJbHUX pIBHAHb 3 TPaHUYHUMH 1 II0YaTKOBUMH
YMOBaMHU, sIKi IPUB'SI3YIOTh AaHy MaTeMaTHYHY MOJEINb JI0
MOCTaBJICHOT KOHKPETHOI (i3nyHoi 3anaui [4].

Ha ocHOBi MaTemaTW4HOro amapary 3a JOIOMOIOIO
nporpamuoro mpoxykry COSMOSFIoWorks Bukonane
pimenHs naHoro 3aBmaHHA. [IporpamHHii  KOMIUIEKC
COSMOSFIoWorks 6a3yeTbcs Ha OCTaHHIX IOCSTHEHHSX
0o0YHCITIOBAIBHOI Ta30- 1 TiOpOAWHAMIKH, PO3PaXOBYE
IIMPOKE KOJIO PI3HUX Tediil: NBOBUMIpPHI 1 TPHUBHUMIpHI,

Velocity (m/s)

.5.44339 m/fs

0 mis

Min=0 m{s Max=5.44339 m/s
leration = 48

Pucynok 2 — Po3no0din weuoxocmi Ha 6x00i 8
NPUMIWEHHs NPU WE8UOKOCTI 308HIUHbO20 nosimps 1
mle i weuoxocmi nosimps ¢ nampyoxax 10 mlc

OTpuMaHi IOCTIDKCHHS TOKa3ald 3aBHUXPEHHS, SKi
YTBOPIOIOTHCS 32 TOPLSIMU IIIJTMHHUX HACAJKIB, IIPH LIbOMY
31 30UIBIIEHHSIM BIJCTaHI BiJ TOYKM BHUTIKAHHS BOHH
MIPOTIaAAI0Th, OTIK PyXaeThes OUTbII TIaBHO. B pesynbraTi
3MEHIIYETHCS TaTbMYyBaHHS, 3HWKYIOTHCSI BTPaTH THCKY Ha
TepTs. YTBOPIOETbCA €IWHUN TOBITPSAHUN TOTIK 3
PIBHOMIpDHMM PYXOM B CTOPOHY 3al00iraHHSI IPOHUKHEHHS
xostotHoTO MOBiTps. Ha Bigcrani piBHOMY 2,2 BiJ OIMPUHU
OTBOPHM HACaJKy, IUIOCKI CTPYMEHS 3JIUBAIOTHCS B €MHHH
MOTIK, 1110 3HAYHO CKOPOYYE BUTPATy SHEPropecypciB Ha
CHCTEMY TEIUIONOCTaYaHHsl Oy[iBii, MOKPAaIIyIOYd HOTo
TEII03aXHUCT.

3. BucHoBKkM

3acTocyBaHHS PO3INISIHYTOI KOHCTPYKIIi Teroo-
KaJi3yl04oro MPHUCTPOIO y BUIIIAI €IMHOTO IOBITPSHOTO
BEPTUKAJILHOTO HE i30TEPMIUYHOTIO CTpyMEHs, YTBOPEHUM
3IUTTSM Oe3J1i4i IUIOCKUX CTPYMEHIB B €JMHUI NMOBITPSIHUH
MOTiK HA MOYATKOBIM NUISHIN HA BiJICTaHi 2,2 BiJl NIMPHHU
OTBOPY BHUTIKaHHS, HO3BOJIUTH 3MEHIIMTH CIIOKHBAHHS
SHEPropecypciB  CUCTeMaMH  TEIUIONOCTaYaHHA UL
TEIJIOBOTO 3aXUCTy OyIiBelb 1 CHOPY/I.
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naMiHapHi, TypOyJeHTHI 1 mepexifHi, HeCTHCKYyBaHi,
CTHCKYBaHi, 3 J0-, TpaHC- 1 HaJ3BYKOBHUMH OOIaCTSIMH,
CTallioHapHi 1 HecTamioHapHi Tedii 0araTOKOMITOHEHTHHX
TEKy4HX CEepelOBHII B KaHalmax a00 HaBKOIO T, 3
ypaxyBaHHAM TpaBiTaiii, TPUKOPJOHHOTO IIapy, B TOMY
YHCIIi 3 ypaxyBaHHAM IIOPCTKOCTI CTIHOK, 3 TEIIIO00OMiHOM
MDK TEKy4HM CEPEJOBHUILIEM 1 TBEPAUM TIJIOM, SKE, B CBOIO
Yepry, MOKe CKJIAIAThCs 3 ICKUIbKOX MaTepiatiB i iH.

[Ipu mochmimkeHH] TEIJIONIOKATII3yI0UiX MHPUCTPOIB -
MOBITPSHO-TEIUIOBOT  3aBiCH 3a JIOIIOMOTOI0 IIPOTPaMHU
COSMOSFIoWorks Oyna posrisiHyTa 3MiHa 1 pO3MOALT
LIBUJKOCTI CYMapHOTO TIOBITPSIHOTO IIOTOKY, YTBOPEHOTO
3IUTTSM TUIOCKUX HEI30TEPMIYHHX OJHAKOBUX CTPYMEHIB,
Ha BXOJl B ONAIIOBaIbHE MpHUMIIEHHS OyniBimi

(pucynku 2-3).

Velocity [mis)

-5.371 6

Min=0 mfs Max=5.37167 mis
hteration = 57

Pucynok 3 — Po3noodin wieuoxocmi na 6x00i 6
NPUMILYeHHs. nPU WeUOKOCME 308HIWHb020 nogimpst 1 mlc
i weudkocmi nosimps ¢ nampyoxax 15 mlc
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Thermal protection of buildings and constructions by heat

and localization systems

G. V. Luzhanska

Odessa national polytechnic university, 1 Shevchenko av., Odessa, 65044, Ukraine

Every year the problem of energy saving in the modern world is becoming more and more actual.Energy saving -
involves the very economical use of energy resources, because natural resources are exhaustible, costly, and their
production in most cases is harmful to the environment. Life support systems for the comfortable staying of people in
buildings and facilities of various purposes are among the most significant consumers of fuel and energy resources.
There are many possibilities for developing energy-saving technologies in this area. One of the important directions in
saving energy resources in the operation of buildings is to improve the systems of body protection of buildings and
structures of the communal and industrial sector. Actual is the realization of thermal protection of buildings in the case
of breakthroughs of cold air in the heated premises when opening external doors and gates. This is one of the most
important aspects of thermal protection during the installation of heat localization devices installed in open spaces. In
the study of the operation of heat localization devices, a flat nonisothermal jet emanating from a rectangular steel
nozzle located in the plane of an open external opening was divided into many small jets propagating in the same
direction, emanating from slots of the same size with the same speed, separated from each other by a distance equal to
the width slit. The air flow rate was determined, graphical dependencies were obtained. With the help of mathematical
modeling, an adequate picture of the physical expiration process was obtained. At the initial stage, these streams were
merged into a single air flow, and as a result, cold outside air was not allowed to enter the heated premises of buildings
and structures, thereby reducing the heat consumption of the heat localization devices. indoor climate, increases the
efficiency of the means of thermal protection of buildings and structures.

Keywords air-thermal curtain, flat air jet, energy saving, speed, temperature, heat supply systems
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