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AnHotaums. ITocmanoeka npoonemer. Ha ceronHsAIHNA 1eHb B YKpauHe BBOAUTCS B ACHCTBHE Bce OONbIIE HOPMATUBHBIX
JIOKYMEHTOB, HallpaBJIE€HHBIX Ha oOecriedeHne HeproaGpeKTHBHOCTH OOBEKTOB CTPOUTENIBCTBA, MIPOUCXOJUT MX TapMOHH3ALHMS C
eBporneiickuMu Hopmamu. OJTHaKO Bce paBHO HAC ONEPEKAIOT eBPOICHCKHIE CTPAHBI, KOTOPHIC YK€ BHEAPSIIOT CTaHAapT MAaCCHBHOTO
U JaXe aKTHBHOTO JOMa, KOTOPHIM HE TOJBKO IIOJHOCTHIO OOecrednBaeT COOCTBEHHBIE DHEPro3arpaThl, a TaKXkKe peau3yeT
rOCyJapcTBE TIPOU3BEINCHHYIO H30BITOUHYIO OSHEpPruio. TpaJIHMOHHBEIM pEIICHHEM Ui JOCTIDKCHUS HOPMATHBHOTO YPOBHS
TEIJIOBOH 3aIUTHl 37aHMH ocTaercs 3¢ ¢eKTUBHAS BHEMHs Temwton3oisnus. OIHAKO, M3BECTHO, YTO IOYTH KaXJ0e€ 3JaHue,
yTCIUICHHasT W3BHE COOTBETCTBHM C JEHCTBYIOIIMMH HOPMaMH, COJEPXKHT TEIUIONPOBOIHBIE BKIIOUEHHS, HApYyIIAIOMUX
TEMIOTEXHUYECKYI0 OJHOPOAHOCTh H3OJIILMOHHOM OOONOYKH 3[aHHA U NPEACTABIAIOT cO00il 30HY MOBBIIIEHHBIX TEILIONOTEPD.
CrnemuanuctamMu kadenpel TBO Obin pa3paboTaH BapHaHTBl YCTPOHCTBA 3HEProcOEpErarommx KOHCTPYKTHUBHO-TEXHOJIOTHYECKHX
pELICHUH JUId  YCTpaHEHMs HeraTMBHOro dS(¢exra TEIUIONPOBOMHBIX BKIOYCHHMH B 30HE OalkoHA. OKCIUTyaTallMOHHAs
3} (EeKTHBHOCTb 3THX PELIeHMII UCcCleoBaHa B NPEAbIAyIuX myoaukanuax. HopMbl 3aTtpar Tpyaa Ha yCTPOMCTBO MpPEIOKEHHBIX
pelIeHnit He IPEICTAaBICHEl B COBPEMEHHBIX HOPMATHUBHBIX JJOKYMEHTAaX B 00JIACTU CTPOUTENLCTBA. [109TOMY omupasich Ha HOPMBI
BpPEMEHH, HalJCHHBIE NPH MPOBEACHHH XPOHOMETPAKHBIX HCCIECHOBAHUH IIPOM3BOJICTBEHHBIX IIPOIECCOB yCTPOHCTBA
JIOTIOJTHUTEIIBHON TEIIIOM30JISIIMY  TETUIONPOBOIHBIX BKIIOYEHHH OOBEKTOB KMIOW 3aCTPONKH, HAMH OBUIM IPOAHAIH3HPOBAHBI
LeJIecCO00pa3sHOCT  BHEIPEHUS ~ yCOBEPIICHCTBOBAHHBIX  BAapHAaHTOB  YCTPOMCTBA  JOIOJHHUTEIBHOH — TCIIOM3OJIIMU  C
TEXHOJIOTHYECKOH M S9KOHOMUYECKOH TOUKH 3pPEHHsI, PACCUUTAB TPYI0EMKOCTh U CTOMMOCTh YCTPOKCTBA TEIIOU30JISILUH OaTKOHOB
it 20 3maHME ¢ pa3sIMYHBIMM APXUTEKTYPHO-TIJIAHUPOBOYHBIMU XapakTepucTukamu. IIpm 3ToM A Kaxgoro 3paHust ObLIn
MIPUMEHEHBI YEThIPE BapHaHTa JIOMOJHUTENBHON TEIUIOM3OMALMH M BapUAHT HApPY)KHON TEMIOM3OJIALMHU Ui OalKOHOB. AHanu3
uccneooganuii:  TeXHUKO-5KOHOMHYECKHE TMOKa3aTeNu  (TPYIAOEMKOCTb, CTOMMOCTb, IPOJOKHUTEIBHOCTb)  YCTPOMCTBO
JIOTIOJTHUTEIIBHON TEeIIOM30JIIIMH aPMHPOBAHHBIMU TCIIOM30JISIIMOHHEIMI OJIOKAMH TIOYTH HE HCCIIEAOBAHBI OTCUSCTBEHHBIMU
skcriepTamu. [1oaToMy, yenpro naHHON pabOTHI SBISETCS OLIEHKA YCOBEPUICHCTBOBAHHBIX BAPUAHTOB YCTPOWCTBA JOIOJIHHUTEILHOM
TEIUIOM30JISIIMY, ONTHUMU3UPOBAHHBIX II0 KPUTEPUSM CHIDKEHHS TpPYHO3aTpaT M CTOMMOCTH IO CPaBHEHHIO C aHAJOTUYHBIMU
MOKA3aTeJISIMHA yCTPONCTBA HAPYXKHOW TEIUION3OJSIUH. Bb16ood: Pe3ynbTaThl HaIeTro MCCIIENOBAaHHUS CBHICTEIBCTBYIOT O TOM, YTO
MIPUMEHEHHE JIOTONHUTENBHON TEIION30IAIMN M03BOJISIET JOCTUYL MOYTU MAEHTUUHOTO (¢ pasHuneil B 1-4%) sxoHOMHYECKOTO
spdekra MO CpaBHEHHIO CO CTAaHZAPTHBIM YCTPOWCTBOM HApYXHOH TEIJIOM30JSIMU OaikoHOB. Ilpu 3TOM ycTpoiicTBa
pa3pabOTaHHBIX KOHCTPYKTHBHO-TEXHOJIIOTHYECKHX PELIeHHI CTOUT MPUMEPHO B 4 pa3a aeresine. ITo TpymroemMkocTH, To ycTpoiicTa
JIOTIOJTHUTENIFHOM TEIUIOU30JIALNY, HarlpuMmep, Uil o0bekTa uccnenoBanus Ne 1 cooTBeTcTBYeT mokaszareinto 21 yen-u, B TO Bpems
KaK yCTpOMCTBa HapyXXHOH TEIION30JISIIHY OaJIKOHOB 3TOTO 3aHMs COOTBETCTBYET 3aTpaTaM Tpyaa B 5401 gen-u.

Knrouesvie cnosa: TCIUJIONIPOBOAHOE  BKIIFOUCHUE, KOHCTPYKTHBHO-TCXHOJIOTUYCCKOE PCHICHUE, TCXHOJIOTUA yCTpOﬁCTBa
TCIIOU30JIAA NN, 62UIKOH, TEXHUKO-DKOHOMHNYCCKHUC ITOKA3aTCIIN, 3Hepr0c6epe>KeHHe.
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Abstract. Raising of problem. Nowadays more and more normative documents aimed at providing energy efficiency of
construction objects are developing in Ukraine, they are trying to fit in the European norms. However all the same the European
countries which already introduce the standard of passive and even active house which not only completely provides own energy
consumption, and also realizes the state the made excess energy are ahead of us. Effective external thermal insulation remains the
traditional decision for achievement of standard level of thermal protection of buildings. However, it is known that almost each
building, warmed from the outside compliance with existing rules, contains heat-conducting inclusions, breaking heattechnical
uniformity of an insulating cover of the building and represent a zone of the increased heatlosses. By specialists of MSW department
versions of the device of energy saving constructive technology solutions for elimination of negative effect of heat-conducting
inclusions in a balcony zone have been developed. Operational efficiency of these decisions is investigated in the previous
publications. Norms of costs of work of the device of the proposed solutions aren't presented in modern normative documents in the
field of construction. Therefore relying on the norms of time found when carrying out time researches of productions of the device of
additional thermal insulation of heat-conducting inclusions of objects of the housing estate us the expediency of introduction of
improved versions of the device of additional thermal insulation have been analysed from the technological and economic point of
view, we calculated labor input and the cost of the device of thermal insulation of balconies for 20 buildings with various
architectural and planning characteristics. At the same time for each building four options of additional thermal insulation and option
of external thermal insulation have been applied to balconies. Analysis of recent researches: Technical and economic indicators
(labor input, cost, duration) the device of additional thermal insulation the reinforced heat-insulating blocks aren't investigated by
almost domestic experts. Therefore, the purpose of this work is the assessment of the improved versions of the device of additional
thermal insulation optimized by criteria of decrease in labor costs and cost in comparison with similar indicators of the device of
external thermal insulation. Conclusion: Results of our research demonstrate that application of additional thermal insulation allows
to reach almost identical (with a difference in 1-4%) economic effect in comparison with the standard device of external thermal
insulation of balconies. At the same time devices of the developed constructive technology solutions costs about 4 times cheaper. On
labor input, devices of additional thermal insulation, for example, for an object of a research Ne 1 there correspond to an indicator 21
persons- h while devices of external thermal insulation of balconies of this building corresponds to work expenses in 5401
persons - h.

Keywords: thermal bridges, structural joint, external insulation technology, balcony, technical and economic indicators, energy
saving effect.

IMocranoBka npo6aemu. InTeHcudikamis BUIOOYTKY rainy3i eHeproeeKTHBHOCTI 00’€KTiB OyIiBHHIITBa,
pecypciB, HEBIHWHHHMA pICT HACEICHHS, 3I0POXKYAHHSI npoOjeMa TEIUIOTPOBIMHUX BKIIIOYCHD  3AJIUIIAETHCS
pecypciB 3MYIIYIOTh JIIOJICTBO PYXaTHCh Y HAMPSIMKY MasoBUBUEHOIO. JI0 TEIUIONPOBIAHMUX BKJIIOYEHb, SIKI
€Hepro3aoma/pkeHHs.  JIumiomaTHdHa Ta EKOHOMidHA 00yMOBJIEHI KOHCTPYKTUBHIUMH OCOOJIMBOCTSMH Oy IiBIIi,
KpH3a B HaIllill Iep>KaBi CYNPOBOKYETHCS ITiIBUIIICHHIM BIIHOCSTh MDKITOBEPXOBI Ta OaJKOHHI MEPEKPHTTS,
TapudiB Ha Ta3 Ta EJCKTPOSHEPTil0 M HACEJICHHS. KOJIOHH, ITJTOHW, KYyTOBI MPUMHUKaHHS To[0. PaXiBIsIMU
[Ipore, He3Ba)KAOUM HA YHCIEHHI 3M00YTKA BYCHHX Y kadenpu Texnosorii OymiBeJIBHOTO BHPOOHHUIITBA OYIIH
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po3po0JeHI  Ta  3amaTeHTOBaHI  KOHCTPYKTHBHO-
TEXHOJIOTIYHI  pIlIEHHs, IO JJO3BOJIAIOTH 3HAYHO
CKOPOTHUTH TETUIOBUTPATH KPi3h MICTKH XOJIOAY B 30HI
«0aKOHHA  IIIMTA 30BHIIIHSA ~ CTiHA TUIATa
nepekputTss» [7]. OmHak HOPMH BHUTpAT TMpari Ha
BJIAIITYBaHHS 3alIPOMIOHOBAHUX PillleHb HE TPEICTABICHI
B Cy4YaCHMX HOPMATHBHUX JIOKyMEHTaX B Taiysi
OyniBHuiTBa. TomMy OynM TMPOBEACHI XPOHOMETPaXKHI
JOCTIJDKCHHS BHUPOOHMYMX TIPOLIECIB  BIAINTYBaHHS
MPOMUCIOBAX  3pa3KiB  JTOJATKOBOI  TEIUIOi30JISIIii

OanmkoHiB B ymoBax OyniBHunrea [4]. Otpumani naHi
JIO3BOJIMJIM HaM PO3paxyBaTH HOPMH 4Yacy, sKi Oyiu
BHKOPHUCTaHI 3115 OIliHKH e(heKTUBHOCTI
TEXHOJIOTIYHUX TPOLECIB BIAIITYBAaHHS JIOJATKOBOT
TETUIOI30JIAIIIT 32 KPUTEPIAMU 3HWKECHHS TPYIOMiCTKOCTI
Ta BapTOCTI y MOPIBHSAHHI 3 YJIAINITYBaHHSIM 30BHIIIHBOI
TeIUI0130J11iT 6ankoHiB. B crarTi mpo xpoHomeTpax [4]

Oynmu 3HaiimeHi Hopmm 4dacy (tabmumg 1), 1100
nopaxyBaTu TEXHIKO-€KOHOMIYHI MOKa3HUKU.
Tabauys 1

IMincymox BUTpaT npani A1 py4HHX Ta MeXaHi30BAHUX NMPOLECiB BJAIITYBAHHA 10AATKOBOI TeII0i3015mii /
Summarized data of labour performance for thermal insulation arrangement process

Pospaxynok Hu Ha 100 m.it. (Jiroa. — ro) 3,26

Po3paxynok Hu na 100 m.11. (Mamr — rog.) 1,03
OTpuMaHi eKCIEpUMEHTAIBHIM IIIJITXOM HOPMH dacy BJIaCHA OyniBenbHA poboTta «BcTaHoBneHHS
OynM BUKOPHCTaHI JUIsI pO3pPaxyHKy TPYAOMICTKOCTiI Ta TETI0130JIAI[I HHOTO apMOBAHOTO €JIeMEHTY Ta

BapTOCTI BIAINITYBaHHS TETUIOi30JsMii OankoHiB mist 20
OymiBems 3 PpI3HAMH apXiTEeKTYPHO-IUTAHYBAJIbHIMHA
xXapakTepucTukamMu. [Ipy oMy Uil KOXKHOT OyIiBIIi
OyJi0 3aCTOCOBAaHO YOTHPH BapiaHTH JIOJATKOBOI
TEIUIOI30MAIIT Ta BapiaHT 30BHINIHBOI TEILIOI30JIAILIL.
Hanpuknan, mms mepmoi OyamiBmi min mudpom 1.1
3aCTOCOBAHO JOJATKOBY TEIUIOI30NALI0 OaNKoHIB 3
ninonosiyperany (II1Y), mig mmppom 1.2 — nonarkoBy
TEIUIOI30MAII0 3 MiHepanbHOi Batm (MB), 1.3
JTOJTATKOBY TEIUIOI30JISII IO 3 MiHOMIOTICTHPOITY
ekctpynoBaHoro (ITI1C ekctp.), 1.4 — 3 MHONOIICTHPOITY
3suvaiinoro (IIIC), 1.5 BapiaHT BIIAIITYBaHHS
OankoHiB 0e3 Temmoizomamii, 1.6 BJIAIITYBaHHSI
30BHIIIHBOI TEIUIOI30JAIil OanKOHIB 3a TEXHOJOTIEI0
«CERESIT» (30BH. Teruoizomnsuis).

JI1s KO’)KHOTO BapiaHTy pO3pOOJICHO KOMIUIEKC POOiT
3 VIAIITYBAHHSA IUIAT MEPEKPUTTS, IO BKIIOYAE:
onanyOHI poOOTH, apMaTypHi poOOTH, OETOHHI poOOTH
Ta BIIAIITYBAaHHS JOJATKOBOI TEIUTOI30MA1MIT (4 BapiaHTH)
a00 BJIANITYBaHHS 30BHIIIHBOI TEIUIOi30JISMii OaTKOHIB.
[Ipudomy mporpamuanii komruieke ABK — 5 mependauae
MOXKIIUBICTh CTBOPEHHS HOBOI TMO3WIII B HOPMATHBHO-
noBinKkoBii iH(opmarii B cepsici «baza xopucTyBagay.
Takum ynHOM Ha ocHoBi JICTY b /1.2.2-2008 cTBOpeHa

3B’SI3yBaHHSI apMaTypH €JIEMEHTy 3 apMaTyporo IUIUTH
MEPEKPUTTS», sIKAa MICTUTh PO3paxoBaHy HOPMY dacy Ta
CKIIaJ pOOIT MOKIamHO omucaHwii Bumie. OguHUII
BuMiptoBaHHs — 100 M.m. AHasoriuHo OynM CTBOpeHi
no3uiii OyJiBEeJIbHUX MarepialiB 3 ypaxyBaHHSIM
BapTOCTI KOKHOTO 3 4-x BapiaHTiB B miHax Ha 2014 pik.
Takum uymHOM BapTicTh | MeTpy TEIUIOi30JSALIHHOTO
BUpOOY Uit OaJKOHIB IMIIOPTHOTO BUPOOHMIITBA CSTAE
100 y.o. abo 3a kypcom 2014 poky 2200 rpusens. Ha
OCHOBi [TaHWX BUPOOHUKIB OyHiBETHHHX MaTepiaiiB MH
MipaxyBald, M0 BUTOTOBJICHHA | METpy I0IaTKOBOI
TETUI0I30JIA1IiT BITYM3HIHOTO BUPOOHHIITBA KOIITYBaTUME
B 3QJI©XHOCTI BiJ TeIwroizoismiitHoro marepiary: 191,5
TPH IJs BapiaHTy 3 miHomomiyperany, 170,52 rpH mms
MmiHepanbpHoi Bat, 175,06 rpH Juia  BapiaHty 3
MIHOTIONIICTUPONTy eKcTpynaoBaHoro i 168,18 rpu s
MIHOTIOJIICTUPOITY 3BUYAIHOTO.

PesynbraTi po3paxyHKY TpPYIOMICTKOCTI HaBEJIEHO Ha
puc. 25. Cnuin 3a3HauuTH, 10 HaMH OyJO BHpILIEHO
NPUIHATH OJHAKOBY HOPMY 4Yacy Ha BIIAIUTYBaHHS BCIX
4-x THOIB JOJATKOBOI TEIIOI30JIALl, TakK sK Bara
€JIEMEHTIB 3MIHIOETHCS HE CYTTEBO 3aJICKHO BiJ BUIY
MaTepiany, a OTXKe i HaBaHTa)KeHHsSI Ha BUKOHABIII POOiIT
Maiixe He 3MiHIOEThCH.
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Puc. 1. [lumoma mpyoomicmricms mennoizonsyii 6ankonie na 1 m° menionpoeionozo exmouenns/ Specific labor input
of thermal insulation of balconies on 1 sq.m of heat-conducting inclusion
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2

Tpynomictkicts  OyJo mepepaxoBaHO Ha 1M [Toka3HuKM BapTOCTi TakoXX Oyiu HepepaxoBaHi Ha

TEIUIONPOBITHUX BKIIOYECHb I KOXHOTO 00 €KTYy. IM? TEIIONPOBiTHUX BKIIOYEHb 1 HPENCTaBIeHi Ha
BusBniocs, 1mo 3acTocyBaHHS 10JATKOBOT TETIIO130JIALII puc. 3.

JI03BOJISIE  3HAYHO CKOPOTUTH BHUTPaTH Opami Yy BusiBuiioch, 110  3aCTOCYBaHHS  JIOJATKOBOIO
MOPIBHSAHHI 3  30BHIMIHBOIO  TEIUIOIZOJIAIIEI0, IO TEIUTOI30JIAIII] T03BOJIsIE CKOPOTHUTH BapTicTh Bix 126,334
1ITIOCTpYyE puc. 2 mo 345,406 Tuc. TpH. y TOpPIBHSAHHI 3 KIACHYHUM

BapiaHTOM BJIAIITYBAaHHS 30BHIMIHBOI TEIUTO130IISAIII].
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Puc. 2. 3uuscenns mpyoomicmxocmi pobim npu 3acmocy8anii 000amrko8oi mennoizonayii' y nopieHAHHI i3 308HIUHBOIO
mennoizonsyiero banxkonnux naum/ Decrease in labor input of works at application of additional thermal insulation in
comparison with external thermal insulation of balcony plates
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Puc. 4. 3uuocenns eapmocmi podim y 6unaoky e1autmysants 000amKo8oi menaioizonayii 3amicms 308HIUHbOL
mennoizonayii barkonnux naum/ Depreciation of works in case of the device of additional thermal insulation instead of
external thermal insulation of balcony plates

BucHoBok: PesynmpTath Hamoro - JOCHITKEHHS
CBilYaTh TMpO Te, IO 3acTOCYBaHHSA JIOJaTKOBOI
TEIUTOI30JIAIIIT TO3BOJISE JOCSITTH MaiKe iIEHTHIHOTO (3
pizuuLero B 1-4%) eKkoOHOMIYHOro e(eKTy Y MOpPIiBHSHHI
3i CTaHAapPTHUM BJIALITYBaHHIM 30BHIIIHBOT
teruioizonsmii  OankoniB. Ilpum 1boMy BiAmITYBaHHA
pO3poOIEHNX KOHCTPYKTHBHO-TEXHOJOTIYHUX DIlICHB

Komrye mpubmusHo B 4 pasm  pemesme. lomo
TPYAOMICTKOCTI, TO BIIAIITYBAHHS JI0JJaTKOBO1L
TEIUTO130JIAII11, HATIPUKIIA, U 00 €KTY MOCTIKCHHS Ne
1 BigmoBimae moka3HUKy 21 JrOI-rom, B TOHW dYac SK
BJIAIITYBAaHHS 30BHIIIHBOI TEIUIOI30JAIIT OaNKOHIB IIi€l
OymiBIIi BiAMOBiAae BUTparaM mpari y 5401 iron-ro.
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