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AOCIIUKEHHA TEILIO3AXUCHUX BJACTUBOCTEH OJIATY 3
TEIIJIOI3OJIAIINHOIO ITPOKJTAAKOIO 3 MATEPIAJIY SLIMTEX

Jonuenko C. B., CoxosoBa 10. M., Pyaninbka M. O.
KuiBcbkuii HaIlloHATBHUIN YHIBEPCUTET TEXHOJIOTIH Ta THU3aiiHy

B cmammi ananizyemvcs acopmumenm 00 eMHUX MENIOIZ0IAYIUHUX NOJIOMEH Ma
iHhopmayis, Ky OMPUMYIOMb CRONCUBAYL NPO X MENI03AXUCHI B1ACMUBOCMI HA NPUKIAO]
ymenniosanviozo  mamepiany  Slimtex, Haoaromvcs — pe3yrbmamu - 0OUUCTIOBANLHO2O
eKCNEepUMEHMY 3a MemoOUKOI OPIEHMOBHO20 PO3PAXYHKY MENJ03aXUCHUX 61ACIUBOCmel
0052y, SIKI NOPIBHIOIOMBCA 3 PE3YIbMAMAMU eKCNePUMEHMATbHUX OO0CIIONCEHb MePMIYHO20
onopy nakemy 0052y 3 ymenatosadem Slimtex S-250 ma eamurom.

Knwuogi cnoea: mennoizonayiiini noiomua,meniosaxuchuii 0052, mepmiuHull onip,
Slimtex

[Ipouiec mpoeKkTyBaHHS OSATY MacOBOTO BUPOOHHUIITBA 0a3yeThCs Ha SKICHOMY
KOH(EKIIIFOBaHH] 3TiTHO BUMOT, SIKi BHCYBAIOTbCSA BIAMOBIIHO JO YMOB ekcrutyarauii. Ha
BJIACTUBOCTI TEIJIO3aXHUCHOTO OJIATY BEJIMKHM BIUIMB MalOTh TEIJIO(PI3NYHI XapaKTEPUCTUKH
YTEIUTIOBAJILHOTO Matepiany. Ha choromHimmHii 1eHh pUHOK YKpaiHU HACHYCHHM BEIMKUM
PO3MAITTAM YTEIUTIOBAJIBHUX MaTepiayiB. BUpOOHHKHM MPOMOHYIOTH Pi3HI 32 BOJOKHHUCTUM
CKJIaJOM, CTPYKTYPOIO Ta TEIJIO3aXUCHUMHU BJIACTUBOCTAMH MaTepiaiu, IO 37aTHI
3a0€3MeYNTH 3aXUCT Tija JIIOAWHU B XOJOJHI TOPHU POKYy. AJe, SK BCTAaHOBJICHO 3a
pe3yapTaTaMy ONMUTYBAHHS CIIOKWBAYiB, peajbHl TEIJI03aXMCHI BIACTUBOCTI ONSTY HE
3aBXKIIM BIAMOBIJAIOTH TaKUM, SIKi 3asABJICHI BUPOOHHKOM. B OiMbIIOCTI BHUIMAIKIB Take
CTOCYETBCS TEIUIOI30JIIOI0YMX MaTepialliB, SKi BXOIATh 10 CKJIaay MakeTy Takoro ozsry. Lle
MOSICHIOEThCSI HAsIBHICTIO HE MIATBEPI)KEHOT HAyKOBHUMHM JOCITIKEHHSAMHU 1H(opmarii
CTOCOBHO BJIACTUBOCTEW MaTepialiiB, fIka HOCUTH OLIbII PEKIAMHHUHA XapakTep Ta BILUIUBOM
PI3HUX KOHCTPYKTOPCHKO-TEXHOJIOTIYHUX MapaMeTpiB Ha TEIUI03aXMCHI BIACTUBOCTI BUPOOIB.
Take cToCyeThCs TEIUIOI30JIALIHHOIO MaTepiany, KW HEIOJaBHO 3’ SIBUBCS Ha PUHKY HAIIOl
KpaiHu, 3 (QipMoBoI0 Ha3Boo «Slimtex» (BupoOHUK: (abpuka HETKaHHX MaTepiaiiB
«K.TEKC» wm. Ipnins KuiBcbka o0nacth). B peknamMHHX MpochekTax AaHol HpOoAyKIii
3a3HAYa€THCS, 110 MaTepiajl Ma€ BUCOKI TEIJIOI30JISII1iHI BJACTUBOCTI 3 TOBIIMHOIO y MeKax

. . . . 2 2
Bix 1,5 MM 10 3,0 MM Ta BiAMOBigHO MOBEpXHEBOK ryctuHoio Big 100 r/m” mo 250 r/m”,
cupoBuHHUM cknan: 90% momiedip 10% momimponuien. Takoxk pekiiaMmojaaBli 110

XapaKTePUCTUK IIHOTO MaTepialy IOAaId CYMHIBHHM TIOKa3HUK TaKWi, $K 3JaTHICTh

yTemioBaya 30epiratu npupoaHe Temio JoauHu (%) Ta BKa3anM YHCIOBE 3HAYCHHS
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koedimienty tertonpoigHocti Bix 0,0064 B1/(M°C) mo 0,013 Bt/(M°C) [1]. IIpu upomy
iH(pOpMAaLIi0 CTOCOBHO MPOBEICHHS HAYKOBHX JTOCIIKEHb 33 pe3yJbTaTaMH SKHX OTPUMAHO
Taki TOKa3HWKH CHOKMBayaM HE HAJaHO. 3a3Ha4eHi MMOKAa3HWKH BU3HWBAIOThH IMiJI03PY
CTOCOBHO iX JJOCTOBIPHOCTI X04a O TOMYy, 110 HEMAa€E TaKUX MaTepiaiis, ki 0 Maau KoedimieHT
TETJIONPOBITHOCTI MEHIITUH 3a MOBITPs, KoedimieHT sxoro ctaHoBUTh 0,02 BT/(M°C) [2].

CyMHIBHICTh 3a3HAQYEHUX XapaKTEPUCTHUK CTBOPIOE HEOOXITHICTH JETaIbHOTO
JOCITIJDKCHHSI TEIUIO3aXMCHHUX BJIACTHUBOCTEH TeIUIoi3oisALiiHOrO MaTepiany Slimtex Ta
OTPUMaHHS JOCTOBipHOI iHQopMamii Mmoa0 #Woro TemIo(Pi3UYHUX TOKA3HHUKIB  JJIS
BUKOPUCTaHHA OCTaHHIX Y MPOTHO3YBaHHI BIJIACTUBOCTEH 3UMOBOrO OJSITYy B IpoOIECi
IPOCKTYBaHHSI.

Ilocmanoeka 3a60anns

MeTo0 JOCHIKEHHS € BHU3HAYCHHS TEPMIYHOTO OMNOPY TMakeTy oIAry i3
TEIIOI30MIAIIHHUM MaTepiasioM Slimtex Ta HagaHHS OIIHKH JTOCTOBIPHOCTI TETUIO3aXHWCHUM
XapaKTEPUCTHKAM, SIKi 3asBJICHO BUPOOHUKOM.

JI71st moCsATHEHHS MOCTaBJIEHOT METH B POOOTI BUPIIICH] TaKl 3aBAaHHS:

—  PO3IJSHYTO ICHYIOYI BUIHU TEIJIO30MSAIINHUX MaTepialdiB HETKAaHOTO BUPOOHHIITBA Ta
OCHOBHI XapaKTEepUCTHUKH Martepiamy Slimtex, sKi NpeAcTaBlIeHI B peKJIaMHil
MPOJYKIIT BUPOOHUKA;

— 0OIpyHTOBAHO Ta BUOPAHO CKJIAJ] MTAKETy MaTepiajiB 3 TEIUIO130JI0I0Y0I0 MPOKIIATKOIO
Slimtex;

— 32 ICHYIOUOIO METOAMKOIO IIPOBEIEHO OpPIEHTOBHUH PO3PaXyHOK TEII03aXMCHUX
MOKa3HUKIB MaKeTy MaTepiaiiB >KUJIETIB YOJIOBIYMX 3 TEIUIOI30JII0I0YMM IIapoM 31
Slimtex 3 ypaxyBaHHSM JaHUX 3a3HAYCHUX BUPOOHHUKOM;

— BUTOTOBJICHO E€KCIIEPUMEHTAIbHI 3pa3Kd JKWIETIB YOJIOBIYMX 3 MPOpPaXOBaHUMHU
CTPYKTYPHUMU XapaKTEPUCTUKAMH TAKETIB,;

— TPOBEIEHO EeKCIIepUMEHTANIbHI JOCHIPKEHHS 3pa3KiB JKWIETIB 10 BU3HAYCHHIO
TEPMIYHOTO OTIOpY;

— TPOBENEHO TOPIBHAJIBHUI aHami3 pe3yabTaTiB OTPUMAaHHMX PpO3PAXyHKOBHUM Ta
EKCIIEPUMEHTATLHUM METOAMH.

OO0’ €KTOM JOCIIPKEHHS € IPOIIEC TPOSKTYBAHH KOHKYPEHTOCIIPOMOKHOTO 3UMOBOTO
OJIATY.
[IpeameToM JOCHIDKEHHS € TEIUIO3aXMCHI BJIACTHBOCTI IMAKETy OAATY 13

TETUIO130JIAIHHOI0 poKIIaaKoro Slimtex.
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Pes3ynomamu 0ocnioscens

ACOpPTHMEHT TeIUIOI30JLIHHIX MaTrepialiiB HETKAHOTO BHUPOOHMIITBA 3 KOXHHM
POKOM  DPO3IIUPIOETBCS 32 PAXYHOK 3HAXOKCHHS BHPOOHMKAMH HOBHX IUISAXIB
BJIOCKOHAJICHHSI TIOKA3HHMKIB €PrOHOMIYHOCTI, 3HOCOCTIMKOCTI Ta TeIuIonpoBigHocTi. Ha
CHOTOJHINIHIA JI€Hh Ha PUHKY YKpaiHu 3’SBUJIOCS 0araTo HOBHX TEIUIO130JISAIIHHIX
MPOKJIAZOK TAKHX TOPTOBUX Mapok sK: [sosoft, Valtherm, Thinsulate, Thermium.

Maif>ke yci BOHM BUTOTOBIISIFOTHCS 32 KOPJIOHOM B TakuX Kpainax sik benbris, Itamis,
CIIA, Aurnis Ta iH.. BiTun3HsHi BUpOOHUKU MparHy4u HE BiJCTaBAaTU BiJ] TEMIIIB PO3BUTKY
JIETKOi MTPOMHUCIIOBOCT] Y CBITI BUHAMIILIN CBOIO TEXHOJOTII0 BUPOOHUIITBA YTEILTIOBAIILHOTO
MaTepiainy i3 Ha3Bow «Slimtex».

BupoOHMK peKOMEHIye 3acTOCOBYBATH pPI3HOBHIM JAaHOTO Marepialy s
BUTOTOBJICHHS 3MMOBOTO OJATY B 3aJ€KHOCTI BiJ KIIMAaTUYHUX YMOB EKCILTyaTamii
OCcTaHHBOTO. [laHWil MaTepianm BUTOTOBISETHCS BUPOOHMKOM TOBIIMHOIO Bix 1,5 MM go 3,0
MM. Ta BiJIOBIJIHO Ma€ Taki yMOBHI nmo3HaueHHs: Slimtex S-100; Slimtex S-150; Slimtex S-
200; Slimtex S-250. Tak, oamsr 3 mnpokmagkoro 31 Slimtex S-100 pekoMeHAyeTbCS
3aCTOCOBYBaTH MpPH TeMIlepaTypax HaBKOJMIIHBOTO cepeaoBuiia Bif mmoc S50C mo miHyc
50C B 3anexHOCTI BiJl XapaKTepUCTUK MOKPUBHOI TKAHUHHM, a ofar 31 Slimtex S-250 — npu
temneparypax Big Minyc 15°C mo minyc 35°C.

Jnist IpoBeIeHHST JOCHIDKEHHS TETUI03aXUCHUX BIIACTUBOCTEH OJATY 13 MPOKIIAIKOIO
Slimtex Oyno obpano Buna marepiamy (Slimtex S-250), sxuil 3a gaHMMH BUPOOHUKA Mae
HANOUIBII TEMJIOI30MAIiHI BIACTUBOCTI Ta HAaWMEHIIMH KOoe(illi€eHT TerJIONPOBIAHOCTI —
0,0064 Bt/m°C.

JIsi aHAMTUYHUX Ta eKCIEPUMEHTAIBHUX JTOCTIDKeHb Oyio mimiOpaHo Takuid CKiIaa
TPHOXIIIAPOBOTO MAaKEeTy MarepiajiB, B SIKOMY BEpXHii (MOKPHUBHMIA) Ta MIJKIAIKOBI IIapu
(xanponoBa minknaakoBa TkanuHa (ITE 100%)) manu MiHIMambHO HH3BKI TEIUIOI30JISIIHHI
MOKA3HUKH Ta iX BIUIUB HA 3arajibHy TEIUIOI30JIAIIO0 MTakeTy OyB He 3HAUYHWUN. TakKuM YHHOM,
OCHOBHY TEIUIOI30JISIII0 TaKoro mnakeTy 3a0esnedyBaB Marepian Slimtex S-250, skuit
BUKOPHUCTOBYBABCSI B IKOCTI TEILJIO130JISIIIHOT MPOKIIAIKH.

BukopucCTOBYIOUM iCHYIOUY METOIUKY OPIEHTOBHOTO PO3PaXyHKY TEIUIO3aXUCHHUX
XapaKTEpUCTHK o1iTy [3] po3paxyeMo 3arajibHU TepMiuHUH omip cPOpPMOBAHOTO HAKETY
(Tabm. 1).

JI71st po3paxyHKy TEPMIYHOTO OIMOPY KOXKHOTO 13 MPOIIAPOK TMaKeTy MarepiajiiB 0yiio

BUKOPHUCTAaHO dopmyny [2]:

© KuiBcbkuii HalliOHAJIBHUM YHIBEPCUTET TEXHOJIOTIH Ta qu3aiiny, 2016 3



TEXHOJIOT'Ti TA JIN3AVH Texnonoeii ma mamepiano3Hascmeo.

ISSN 2304-2605 ] i
Ne 4 (21) 2016 p. Cucmemu YNpaeualHHAa AKICnro

R =6;/4, (1)

Jie 0; — PO3paxyHKOBA TOBIIMHA BIJIMOBIHOTO IIIApy MarepiajiB, IO BXOIATH 1O MaKETy

0Ty, M; Ai — KOe(iLi€HT TEIIONPOBITHOCTI APy MaTepiaiiB, IO BXOAATh B MAaKET OJATY,
Br/m-K.

TennodizuuHi XapakKTEepUCTUKH MAKETy MaTepialliB 3 ypaxyBaHHSAM JaHUX BUPOOHHKA

HaBeneHo B Tabnui (Taoum. 1).

Tabnuys 1
TennogiznyHi XapakTepucTHKH NaKeTy MaTepiajliB Ta 3arajJbHUN TepMiYHUIi omip
Tosumnaa Koedirmient Tepmiunuit
No mapy Ckiag makera €JIEMEHTIB | TETUIONPOBITHOCTI, omip, R,
MaKera, o, M A, Br/m-K M> K/Bt

[ToBiTpsiHMIA TPOIIAPOK 0,005 0,025 0,2

1 ITigknagxa 0,0003 0,16 0,002
[ToBiTpsiHMIA TPOIIAPOK 0,005 0,025 0,2

2 Vremmoau Slimtex S — 250 0,003 0,013 0,23
[ToBiTpsiHMIA TPOIIIAPOK 0,005 0,025 0,2

3 Martepian Bepxy 0,0003 0,16 0,002
Pazom 0,83

Binomo, 1o 3aranbHuil TEpMIYHHUI OMip MaKeTy MareplaiiB CKIAJA€TbCi 3 CyMHU
TEPMIUYHUX OIOpPIB YCIX IIApiB MaTepiajiB, TOMY TEPMIUHUN OIIp EKCIEPUMEHTAIBLHOTO
nakeTy MaTepialiB i3 yreraoBadeM Slimtex S — 250, BU3HaU€HUH po3paxyHKOBUM METOJIOM,
ckinamae 0,83 m2°C/Br.

JUis  OIIIHKM  OTpUMAaHUX  PO3PAaXyHKOBUX  pe3yibTaTiB  Oylo  IpPOBEIEHO
ekciepuMmeHTanibHe  nociuipkeHHs Ha [TCTJI [4] gns  sikoro  Oyino  BUTOTOBJIEHO

GKCHepI/IMCHTaHBHi 3pa3Ku JKHAJIETIB YOJIOBIUMX MpAMOTo CUIIYECTY, 10 ITOKA3aHO Ha PUCYHKY.

Pucynok. 3aransuuii Buriasaa ITCTJI Ta ekcnepuMeHTaJIbHOI0 3pa3ka
JKMJIeTY 40J10BiYOro Ml 4ac NpoBeAeHHS A0CIiIiB
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Jlyst mpoBeIeHHsT eKCIIEPUMEHTY OyJIv 3a/1aHi TaKl yMOBH:
— TemIepaTypa HaBKOJIMIIHBOrO cepenoBuuia ty . =— 5 °C;
— TeMIlepaTypa MoBepXHi MaHeKeHy t,, = 32 °C;
— IUTOIIA MOBepxHi MaHekeHy S = 0,55 M
— crpym npwiany [ =6,5 A;
— Hanpyra npuiagy U =35V;
— yac ekcrnepuMeHTy Texe. = 3600 c.

Pesynbratu gociiaiB HaBeneHO y Ta0muii 2.

Tabruys 2
JlaHi po0oTH HAarpiBaya mig 4ac eKCrnepuMeHTy
g Yac excriepuMeHT 3arab
2 5 X Bp Yy 0 10 | 20 | 30 | 40 | 50 60 HUH
=3 ' qac, ¢
Yac Ha 00irpis, ¢ 11 7,9 8 7.8 | 7,8 | 8,3 8,1
! Hac ma 142 22,5252 | 269 [ 27,5 | 292 | 285 | B12
OXOJIOJPKEHHS, C
Yac nHa 00irpis, C 106 | 73 | 7.8 | 7,7 | 7,6 | 1.9 7,9
2 Hac ma 255|251 | 263 | 27,8 | 264|273 | 274 | %2
OXOJIOJPKEHHS, C
Yac nHa 00irpiB, C 84 | 6,7 | 75 | 73 | 7,6 | 7.8 7,6
3 Hac na 22,5259 202 283 | 283|288 | 293 | '*°
OXOJIOJKEHHSI, C
Tepmiunuii onip 6yno po3paxoBaHo 3a ¢popmysnoro [5]:
g & tm}xsmg’ 2)
UxIxty
e t, — TeMIieparypa rnoBepxHi Manekena °C;
thos — TEMIIEpPATYpA MOBITPS OTOUYIOUOTo cepenosuma °C;
S — mmomia moBepxHi MaHEKEHA M2;
te — 9ac €KCIIEpUMEHTY C;
U — nanpyra npunany V;
I — cuna ctpymy A;
t, — yac poOOTH Harpisaua c.
_ (45-8)X0,55X3600 o >
R, = cieez 0,396 [°C X a=/Bm], 3)
_ (46-9)X0,55%3600 o 2
R, = oxices 0,465 [°C X m=/Bm], (4)
_ (46-9)x0,55%3600 o 2
R; = 2535703 = 0,458 [°C X m*° /Bm], (%)
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R = (0,396 + 0,465 + 0,458)/3 = 0,44[°C X a2 /Bmi). (6)

AHaJi3 OTpUMaHUX Pe3yNbTaTiB OYyJ0 MPOBEACHO NUIAXOM IOPIBHSHHS TEPMIYHHX

onopiB 000x Bumaakis (Tab. 3).

Tabnuys 3
IlopiBHSIHHSA OTPUMAHUX pPe3yJbTaTiB
- 3HaYeHHS cyMapHorozTelequro or1opYy, BinMinHicTs
a3Ba MaKeT °C- )

R C-M/Br pe3ybTariB,

marepiaiis o

3a 1aHUMU BUPOOHMKA | 3a eKCIEpUM. JaHUMHU 0

[TakeT maTepianis i3
yTermoBadeM Slimtex 0,81 0,44 45,6
S-250

3HayHa BIAMIHHICTH PE3yJbTaTIB CBIAYUTH MPO Te€, IO TEIUIOI3OJIALIMHUNA MaTepial
Slimtex He 3a0e3medye Takoro TEPMIYHOIO OINOPY Yy CKIAJl MAkKeTy OJAry SK 3a3HA4YeHO
BUPOOHHMKOM, B 3B’SI3Ky 3 IIUPOKUM AaCOPTUMEHTOM MartepiajliB JaHOro BHUPOOHMIITBA
JOIUTBHUM € JTOCIIKEHHSI HOTO PI3HOBHIIB.

Bucnoeku

OTpumaHi  pe3ynpTaTM MiJl 4Yac TPOBEJIEHHS JOCHIDKEHb  TEII03aXUCHUX
BiacTuBocTell yrermmoBaua Slimtex S-250 Ha TeroBOMYy CTEHJAl CTaBJIATh MiJ CyMHIB
JIOCTOBIPHICTh JJaHUX BKa3aHUX BUPOOHMKOM Marepiajly LI0JI0 MOro MOKa3HMKIB. 3BayKal0uu
Ha Te, 110 BUPOOHUK JAHOTO MaTepialy BUIMYCKA€ Pi3HI 32 CBOIMHU (P13MUHUMU BIACTUBOCTSIMU
BUAM TEIUIOBOJSILIMHUX TPOKJIAZIOK HEOOXITHMM € TIpOBEJIEHHS BUIPOOyBaHb 13

BU3HAYEHHSAM TEPMIUHOTO OINOPY Y CKJIa/1 AaKeTy MarepialiiB pi3sHOBUAIB Slimtex.
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Hccneoosanue menno3auyumuslx Ce0IUCHIE 00€MHCObl ¢ MEenaoU30IAUUOHHOU
npoknaokou uz mamepuana Slimtex

Jlonuenko C. B., Coxonoesa I0. H., Pyonuyxasa M. O.

Kuesckuii nayuonanoHwlll yHusepcumem mexHono2utl U Ou3atna

B cmamve ananuzupyemcsa accopmumenm 00beMHbIX MENIOUZOIAYUOHHBIX NOJOMEH U
ungopmayus, Komopyo noayuarm nompeoumenu 00 ux mMenio3AUWUMHbBIX C8OUCMBAX HA
npumepe ymenaumens Slimtex, npeocmasnenvl pe3yibmamvl pacyemHo20 IKCnepumeHma no
MemoouKe OPUEHMUPOBOYHO20 pAacyemda Meni03aWUMHBIX CEOUCME 00eMHCObl, KOmopble
CPABHUBAIOMCAL € Pe3VIbMamamu  IKCHEPUMEHMANbHBIX  UCCIe008AHUL  MEPMULECKO20
conpomusnenus nakema ooedxcovt ¢ ymenaumenem Slimtex S-250 u eamunom.

Knrouegvie cnosa: mennouzonayuonHvle NOIOMHA, MENIO3AWUMHAS  00eHCOd,
mepmuieckoe conpomusnerue, Slimtex

Investigation of the thermal properties of clothing with insulating gasket material
Slimtex

Donchenko S. V., Sokolova J. N., Rudnitska M. O.

Kyiv National University of Technologies and Design

In the article analyzes the variety of surrounded heat insulating materials and
information that consumers receive about their heat-shielding properties, for example
insulation Slimtex, presented the results of numeric experiment by the method of estimated
calculation of thermal properties of clothing, which are compared with the results of
experimental investigations of thermal resistance of the clothing package with insulation
Slimtex S-250 and batting.

Keywords: insulation materials, heat protective clothing, heat resistance, Slimtex
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