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MHnozocnoiinvle mekcmuibHble Mamepuavl, RpPUMeHaemble 011 NPOU3E00CH A
CReUUANbHOU 3aUiUMHOIL 00eXHc0bl, 00JIICHBL 00ecneyugams mepmodusuonozuue-
CKUil Komghopm npu IKCayamayuu, 00CMUZHYyms KOMopovlil MOMHCHO nymem npo-
eKMUPOBAHUs NOCIOUHOU CIMPYKMYPbl MaAmMepuaid ¢ 3a0aHHoIl 61a20- U RAponpo-
HUUAEMOCMbIO, YO NO360TUN ROOOEPHCUBAMb MENT0BOU DAIAHC 8 NOOOOEHCHOM
npocmpancmee npu paziudHBIX YPOGHAX AKMUGHOCHU U 6030€lICMEUU 6HEUIHUX
daxkmopos okpyscarouieit cpeowt.

Cmamoa noceawiena uccie006anulo npoyecca 61a20nepeHoca 6 CmpyKkmype
mMpPexciouHo20 MEKCMUIbHO20 MAMepuana O0aa CHeyuaibHol 3aujumHOu
00e21C0bl, IKCNIYAMUPYEMO20 8 YCIA0UAX NOGLIUIEHHOT AKIMUGHOCIU NPU ROCHMO-
AHHOU memnepamype u 61a3CHOCHU 6HeUWHell CPedbl U PA3TUYHOU ROOBUNHCHOCU
6030yxa. B kauecmee 00veKkmog uccnedoeanuil paspadomanvl mMpexciolHble
CMPYKmYypbl, COCIOoAu{UE U3 MKAHO20 U 08YXCI0UHO20 MPUKOMANHCHO20 NOJIONEH.
Ilonomno nonyueno ¢ ucnonv3o6anuem nOAUIPUPHBIX YHKUUOHATbHBIX HUMEL 6
cioe, npunezarouiem K mesy uenoéeKka: HUmv ¢ (QyHKyueil ynpaeneHus 61a2ou
Quick Dry, muxkpogpunamenmnas numso Soft, nonas hums Thermo, éo émopom cioe
UCnoNb306anbl noauIpuprvie mpaouyuonnvie Humu. Ciou é MpuKoOmMa’ ?cHoii
CMPYKmype coeOuHenbl COeOUHUMETbHBIMU HAKUOAMU.

/Jlna onpedenenusn Koiuuecmea uCnAPEeHHOIl 6142U ¢ ROGEPXHOCHIU MHO20CI0U-
HO020 MEKCMUNbHO20 MAMEPUANA NPUMEHAICA 2PAGUMEMPUUECKUTL MemOO, Da3u-
pyrowuiica ha cmanoapmuoi memoouxe AATCC 201-2012 «Drying Rate of Fab-
rics: Heated Plate Method». Ananus nonyuennvix pezynbmamos no3eoau ycmamno-
6UMb 3AKOHOMEPHOCMU UCRAPEHUA 6/1A2U C NOBEPXHOCHU MHO20CIONUHO20 Mame-
puana é yciosusax @bIHYHCOEHHOU KOHEEKYUU C YUemom Mopghoaozuu npumeHse-
MbIX (YYHKYUOHANbHBIX HUMEIl, 8 pe3)ibmame 4ezo 8blOPAHO HECKOIbKO MHO20-
CIIOUHBIX CMPYKMYP 014 U320M0BICHUA CREUUATbHOU 3AUUMHOIL 00€MHCObl C YIyU-
WIEHHBIM MEePMOPUIUOI0ZUYECKUM KOMPOPMOM npu IKCRIIyamayuu.

Multilayer textile materials used for the production of special protective clothing
must provide thermophysiological comfort during wearing, which can be achieved
by designing a layer-by-layer structure of the material with a given moisture and

!Crarps noarorosneHa no Matepuanam Joknana MexyHapoJHOH Hay4HO-TEXHUYECKOM KoH(pepeHnn "VIHHOBaIMHK B
tekctuie, oxexnae, o0ysu (ICTAI-2023)", kotopas cocrostmace 9-10 Hos6ps 2023 roma B yupexIeHHH 00pa30BaHUSA
"ButeOckuii TocyiapcTBeHHBIN TexHoMorndeckuii yauBepcuretr" (Pecmybnuka benapycs).
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vapor permeability, which will allow maintaining thermal balance in the space un-
der clothing at various levels of activity and exposure to external environmental fac-
tors environment.

The article is devoted to the study of the process of moisture transfer in the struc-
ture of a three-layer textile material for special protective clothing, used in condi-
tions of increased activity at constant temperature and humidity of the external en-
vironment and varying air mobility. Three-layer structures consisting of woven and
two-layer knitted fabrics have been developed as research objects. The fabric is made
using polyester functional threads in the layer adjacent to the human body: thread
with Quick Dry linear density moisture management function, Soft microfilament
thread, Thermo hollow thread, in the second layer traditional polyester threads are
used. The layers in the knitted structure were connected by connecting yarn overs.
To determine the amount of evaporated moisture from the surface of a multilayer
textile material a gravimetric method based on the standard AATCC 201-2012 “Dry-
ing Rate of Fabrics: Heated Plate Method” was used. Analysis of the results ob-
tained made it possible to establish patterns of moisture evaporation from the sur-
face of a multilayer material under conditions of forced convection, taking into ac-
count the surface morphology of the functional threads used, as a result of which
several multilayer structures were selected for the manufacture of special protective
clothing with improved thermophysiological comfort during wearing.

KurroueBble c10Ba: MHOTOCJIOMHBIN TEKCTHIbHBIH MaTepuaJl, QyHKIHOHAIb-
Hble HUTH, CKOPOCTH UCNIapeHus], TeMIIepPATypPHble KPUBbIe UCTIAPEHUSs, 3AIUT-

Has OEKIA.

Keywords: multilayer textile material, functional threads, evaporation rate,

evaporation temperature curves, protective clothing.

Bseoenue

Kak u3BectHo [1], s U3roToBseHus crie-
LUaIbHON 3aIIMTHON OAEXKAbl 0COOYIO aKTy-
aJbHOCTh HMMEIOT MHOTOCIOHMHBIC TEKCTUIIb-
Hele Matepuansl (MTM). [locnenoBarensHoe
HACJIOCHUE TEKCTWJIBHBIX MOJIOTEH C pa3iauy-
HBIMU XapaKTEPUCTUKAMH B €IUHYIO CTPYK-
Typy MO3BOJISIET BApPbUPOBATH CBOMCTBA CO3/1a-
BAaE€MbIX MaTE€PUAIOB B OYCHb ITUPOKHUX JIHATIa-
30HaX, PETYyJIUPOBATh HUX IOBEPXHOCTHHIE,
00bEMHBIE, TUTUEHUYECKHE U Teruiopu3nye-
ckue xapakrepuctuku. B MTM komOuHu-
PYIOT pa3linyHble TEKCTWJIbHBIE IIOJIOTHA:
TKaHb/TKaHb, TKAaHB/TPUKOTAX, TKaHb/HETKa-
HOE TMOJIOTHO (JIMIIEBOW/M3HAHOYHBIN), pa3-
JIMYHOTO CHIPbEBOT'0 COCTABA, TOBEPXHOCTHOM
IUIOTHOCTH, CIIOC00a COSTMHEHHUS CIIOEB.

MHorocnoitHele MaTepuainbl, MNpPUMEHsE-
MBbI€ JIJISl TIPOM3BOJICTBA CIIEIIUATILHOMN 3aIIHUT-
HOM OJEXIbI, TOMKHBI 00€CTIeYnBaTh TEPMO-
(duszmomornueckuii KoMGopT MPHU KCILTyaTa-
uuu. Jlocturaercss 3To MyTeM MOAAEpKaHUs

TEIUIOBOT0 OanaHca B MO0AEKHOM POCTPaH-
CTBE IIPU Pa3JIMYHBIX YPOBHSAX aKTUBHOCTU U
BO3/ICHCTBUU BHEIIHHX (AKTOPOB OKpYKaro-
LIEN Cpelibl, Ha KOTOPBIN B 3HAYUTEIBLHOM CTe-
IIEHHU BIIMAIOT BJIAro- W IapONpPOHUIIAEMOCTh
MHOI'OCIIOMHOM CTPYKTYpHL. B pesynbrare uc-
MapeHusl BJaru ¢ MOBEPXHOCTH KOXKH 4eJlo-
BEKa NPOUCXOIUT KOHJIEHCALMS Iapa B BHUJE
KalneJbHO-KUAKOW  (a3pl M  HaMOKaHHE
onexsl. IIpu npoekrupoBanun MTM HeoO-
XOJUMO CTPEMHUTHCA K TOMY, 4TOOBI 00Jier-
YUTH IIPOLIECC UCIIAPEHUS BIIAaru C IIOBEPXHO-
CTH KOXXM 4YeJIOBEKa, 00eCcleyuTh yJaJeHHe
HCIIApEHUN U BIIaT¥ BO BHEIIHIOIO CpELy.
ABTOpaMH  HCCIIEJOBAaHbl  ITOKA3aTENH
(YHKINHN yTIpaBJI€HUs BIaroi 0IHOCIOWHBIX U
JIBYXCIIOMHBIX TPUKOTAXKHBIX CTPYKTYp C HC-
MOJIb30BaHUEM B MX COCTaBe (DYHKIIMOHAIIb-
HBIX Moamd@upHbIX HUTEH [2, 3]. YcraHOoB-
JIeHO, YTO NojoTHa u3 HuTer Quick Dry sBis-
10TCs OBICTPO BIUTHIBAIOIIMMHU MaTepHUaIamMH,
OJTHAKO WX HeNb3sd KIaccu(UIUpOBaTh Kak
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obIicTpo coxnymue. [TonoTHa U3 MuKpoduIa-
MEHTHBIX HUTEH Soft 001amaroT ABOMHBIM (-
(hexTOoM: OBICTPO BIUTHIBAIOT U OBICTPO HCIIA-
PSIOT BJIArY, YTO MO3BOJIUT MPUMEHSTH UX IS
M3TOTOBJIEHUS U3JIETUHN C 3aJJaHHBIMU TEPMO-
U BIArOperynupyromumMu ceoricrsamu. [loka-
3aHO 3HAYMUTEJIPHOE CHUKEHUE TEIIONPOBOJ-
HOCTH JIBYXCJIOWHBIX TPUKOTAXKHBIX IMOJIOTEH
[P UCHOJIb30BAaHUU B KAYECTBE COCTABJISIO-
X MOAUGUIUPOBAHHBIX MOIUA(UPHBIX HU-
teil Thermo. Ha ocHOBaHWMH TOTy4eHHBIX pe-
3yJbTAaTOB HCCJIEIOBAHUIN MPUHATO PEIICHHE
00 HCIIOJIb30BAHUH JIBYXCIIOWHBIX TPUKOTAXK-
HBIX CTPYKTYp B KaueCTBE OJHOTO U3 CIJIOEB
npu  (GOPMUPOBAHUM MHOTOCIOHHOTO TEK-
CTHJIBHOT'O MaTepuasa Ijs U3rOTOBJICHHUS CIie-
HHUAIBHOU 3aIUTHONU OJEHKbI.

Lenp uccnenoBaHuil — yCTAHOBUTh KHHE-
TUYECKHE 3aKOHOMEPHOCTH HCIApEHHs BJIard
C TOBEPXHOCTM MHOTOCIOMHOrO0 Marepuasna
JUTSL CIIEUAIBbHOM 3aIUTHOM OJIEAIbI, SKCILTY-
aTUPYeMOW B YCJIOBHSX NMOBBIIIEHHOW aKTHB-
HOCTH IIPH MOCTOSTHHOM TeMIepaType U BiIax-
HOCTH BHEILIHEW CpeJIbl U Pa3IMYHON CKOPOCTH
NBIDKEHUS Bo3ayxa. [IpeninokuTh parmoHaib-
HbIE CTPYKTYpbl MaTepuajoB, MO3BOJSIOIINE
peryaupoBaTh TEIUIOBOM OallaHC MOA0IeK-
HOT'O IIPOCTPAHCTBA B 3aBUCUMOCTH OT UHTEH-
CHUBHOCTH (PM3MUYECKOW HATPY3KH M YCIOBHM
BHEIIHEH CpeIbl.

Obvexmul u Memoovl UCCIe008aHUs

B kauecTBe 00BEKTOB HCCIEIOBAHUN pa3-
paboTaHbl TPEXCIOWHBIE CTPYKTYPHI, COCTOSI-
M€ U3 TKAHOTO M TPUKOTAKHOTO IMOJIOTEH.
JInnesas cropona MTM — xnonkonoiau3dup-
Has TkaHb (XIID) mMOBepXHOCTHOMN MIOTHOCTH

200 r/M%, M3HAHOYHAS CTOPOHA — JBYXCIIOM-
HOE€ TPUKOTAKHOE IMOJIOTHO KOMOWHHUPOBAH-
HOTO MeperieTeHusl Ha 0a3e J1acTuKa IeNI0CT-
HOU cTpyKTyphl (Tabn. 1 — cBoiicTBa MCXOM-
HbIX MaTepHuaioB). [1oJ0THO mMoONyYeHO ¢ Hc-
M0JIb30BaHUEM MONMUAIOUPHBIX (QYHKIIMOHATIb-
HBIX HUTEU B CJIOE, MPUJICTAIONIEM K Telly de-
JIOBEKa: HUTh ¢ QYHKIIMEH yrpaBiIeHUs BlIarou
Quick Dry nuneitHoi mmotHocTH 18,7 Tekc
(f144), mukpodunamentHas uuth Soft 16,7
tekc (f288), momas wute Thermo 16,7 Tekc
(f96), a BO BTOpOM CJI0€ UCIIOIb30BaHbI [TOJIH-
a¢upnble TpagunronHasie HUTH PEC 16,7 Tekc
(48). Cnou B TPUKOTXKHON CTPYKTYPE COC/IH-
HSJTUCh COCIMHUTENBHBIMU HakuaaMu. B pe-
3yabTare chopMUpoOBaHbl 00pa3ubl (puc. 1 —
rpadgudeckoe wu3o0paxkeHue GopmMupyemon
ctpyktypel MTM: 1 — Tkanb; 2 — TepMmoruia-
CTUYHBIA KJIeH; 3 — ciod U3 monmdPUpHON
HUTHU B CTPYKTYpPE TPUKOTAXKHOTO TMOJIOTHA; 4
— CJIOM U3 PYHKIIMOHATBHON HUTHU B CTPYKTYPE
TPUKOTAKHOTO MOJIOTHA):

obpaszern 1 — XI13/monorno Quick/PEC;

obpaszer 2 — XII9/momorao Thermo/PEC;

obpaszen 3 — XI13/monorno Soft/PEC.

N 1
> 'y,:\/éj(/i

Puc. 1

Tao6numa 1

TTapaverp Marepuan Bepxa | Tpukorakmoe no- | TpukorakHoe nonoTHO | TPHKOTaKHOE ONOTHO
(XTID TKaHb) notHo QUick/PEC Thermo/ PEC Soft/ PEC
Tommuua, MM 0,39 1,14 1,12 1,11
IToBepxHOCTHAA
MIOTHOCTB, T/M? 200 248 230 250
Bosnyxonponunae-
MOCTB, IM>/M? ¢ 67,5 715 755 514

@opMHpOBaHWE MHOTIOCIONHON CTpPYK-
Typbl OCYIIECTBIISUIOCH METOJOM paBHOMEp-
HOro TOYCYHOI'0 HAHCCCHHA TCPMOILIaCTH4-
HOTO KJIEEBOTO IIOpPOIIKa Ha OCHOBE IIOJH-
aMMJTHOTO COMNOJMMEPA Ha TKAHYIO OCHOBY C
MOCTEYIOIUM  MH(PaKpacHbIM  HarpeBOM
TpaHys MOPOIIKa U AyOJUPOBAHUEM C JBYX-

CIIOMHBIM TPUKOTAXKHBIM TIOJIOTHOM Ha OXJa-
KIAOINX KanaHapax [4, 5]. Beropanusiii cro-
co0 CcoeIuHEHHUS HE TPENATCTBYEeT TpaHC-
MOPTY BJIarM M BOJSHBIX IIApPOB 4Yepe3 CTPYK-
TypY MHOTOCJIOMHOTO MaTepHuaya. Y CpeIHEH-
HBIE TapaMeTpbl PEXUMOB (HOpPMUPOBAHUS
MHOT'OCJIOMHOM CTPYKTYpbl IPEICTaBICHbI B
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Tabmuie 2 (Tabn. 2 — TEXHOJIOTHYECKUE pe-
KUMBI (POPMUPOBAHUS MHOTOCIIOMHON CTPYK-

TYpBI).

TaOnuma 2

Temnepa- Yeunue | Ilponmosxu- Mer-
Typa cxartus, TENbHOCTh
0 4HCIIO0
Harpesa, "C klla onepanuy, ¢
120...160 10...20 10...15 7..13

JUia ompeneneHus KOJIMYECTBA HCHapeH-
HOM ¢ moBepxHOCTH MTM Bnaru npumeHsics
rpaBuMeTpuueckuii Meto. OOpa3ibl MHOIO-
cioiHoro Marepuana pazmepom 10x10 cm BbI-
Jep>KUBAJMCh B HOPMAJIbHBIX KJIMMAaTH4YECKUX
ycioBusix (temmneparypa 21 °C 1 oTHOCUTENb-
Has BIAXHOCTh 65%) B Teuenue 24 4. [loaro-
TOBJICHHBIE TTPOOBI pa3MeNIaNCh Ha HarpeBa-
TEJbHOM IUTaCTHHE, MMELIeH TemiepaTrypy
Tena norerorero yenoseka (37°C) [6, 7], B Te-
YeHUe 5 MHUHYT, YTO MO3BOJMIO HCCIeLye-
MOMY 00pasily Harperbcsi A0 TeMIIepPaTyphl
MeTajuIndeckoi miactuHbl. OOpaser cioeM U3
(GYHKIMOHATBHBIX HUTEH MPUKUMAJICS K Me-
TAJJIMYECKON IJIaCTUHE ISl UMMTALUM KOH-
TakTa Teja 4yejoBeka ¢ marepuanoM. [lonaua
BO3/yXa OCYLIECTBIISUIACh BEHTUJIATOPOM IPU
3agaHHbIX pexxumax: 0,5 m/c u 1,5 m/c (puc. 2
— J1a0OpaTOPHBIN CTEH/I U1 OLIEHKHU CKOPOCTH
ucrnapenus: 1 —HarpeBaTenbHas INIACTHHA,; 2 —
BEHTHJIATOP; 3 — aHeMoMeTp; 4 — obOpaserlr; 5 —
Bechl). Mcnonb3yst 6eCKOHTaKTHBIN METOA 13-
MEpEeHHUsl TeMIIepaTypsl (IUPOMETP), CHUMAIH
IIOKa3aHUsl TEMIIEPaTypbl ITOBEPXHOCTH IPO-
rperoro oOpa3la (HayaJbHOE 3HAYEHHE), IO-
CJIE YETO HA HAarpeBaTeNbHYIO IIJINTY HAHOCHIIN
KAaIlTio JKUJIKOCTH (MCKYCCTBEHHBIHN MOT) 00b-
emoM 0,3 M1 M CBepXy YKJIaJabIBaJId oOpasel.
Yepe3 paBHbIE NPOMEXKYTKH BPEMEHHU CHHU-
MaJIli NOKa3aHUsl TEMIIEpPaTypbl IOBEPXHOCTH
U ONPENEINIsyIi Maccy MCIapUBLIEHCS KHUIKO-
CTH, IIOCJIE YEr0 PaCCUUTHIBATIN CKOPOCTh MC-
MapeHUsl KUJKOCTH C MOBEPXHOCTH MaTepH-
ana. Jla"HbIil MeTo, 6a3upyroLIMiics Ha CTaH-
naptaoir meroguke AATCC 201-2012 «Cko-
POCTB CYIIKH TKaHEH: METOJ HarpeBaTeIbHOM
IJIACTUHBDY, TO3BOJIUT MPOBECTH CPABHUTEIb-
HBIM aHaJIN3 KMHETUKH BJIarolepeHoca B MHO-
rOCJIOMHBIX MaTepuaiax ¢ yueToM crenupuku
npUMEeHseMON  (YHKIMOHAIBHOW HUTH B
CTPYKType MaKeTa M TEeMIEPaTypHBIX pPEexH-

MOB HH(paKpacHOTO HarpeBa mpu GopMupo-
BaHUHM MHOTOCIIOWHOM CTPYKTYpHI [8].

( MOM242 BOSTYA

- 3

1/ >

Puc. 2

L ]

Pezynomamot u obcyscoenus

[TockonbKky oOpaszer; uMmeeT HEOOIBIIYIO
HayaJbHYIO BJIQXKHOCTb (HEMOJIHOE CMayduBa-
HUE), OCHOBHBIMHM MEXaHU3MaMH U30TepMUYe-
CKOro IepeHoca Biaru OyAyT HOpMajbHas
middy3us mapa W KHIKOCTH, KaWUIIPHOE
TE€YEeHHE >KUIKOCTH. Mcnapssich ¢ MOBEpXHO-
CTH Teja, mapooOpa3Hasl Bjiara MpoXoAUT Ye-
pe3 CII0M TPUKOTAKHOTO MaTepuaia U3 IoJu-
3¢UpHBIX (QYHKIUOHATBHBIX HUTEeH. [Ipn uH-
TEHCUBHOM IOTOOTAEJICHUU H30BITOYHOE KO-
JMYECTBO BJIArU MOTJIOLIAETCS C IOBEPXHOCTH
TeJla MEJIKMMHU KaluuisipaMu (yHKIIMOHAIIb-
HOM HUTH (KamwuisipHoe BOUThIBaHueE). [lon
JIeicTBUEM I'paJIeHTa BIaXXHOCTH Biara Judg-
¢GbyHIupyeT OT y4yacTKa TPUKOTaXHOIro IIO-
J0THA U3 (YHKLIMOHAIBHBIX HUTEH K CyXOMY
Y4acTKy U3 TPAJULIUOHHBIX MOIU3(PUPHBIX HU-
TeH ¢ KanmwuisipaMu OOJIbILEro pasmepa U Jia-
Jilee BCachlBaeTCs KalWUIIpaMH MEHBIIETo
pasMepa xJyonkonoiamdupHoit TKaHu. C
BHEIIHEN CTOPOHBI YBJIAJKHEHHOM XJIOIKOIIO-
TUI(PUPHON TKaHU MPOUCXOJIUT U30TEPMUYE-
CKOE€ HCIApEHHUE B YCJIOBUAX BBIHYKICHHOU
KOHBEKIIMH.

AHanu3 JaHHBIX KPUBBIX UCIIAPEHMs TIOKa-
3bIBAET, YTO YBEIMYEHHE CKOPOCTU BO3YII-
HOTO NOTOKA NPUBOJUT K YMEHBIIECHHUIO Bpe-
MEHU HCIapeHus NpuMepHo Ha 25% ni1s Beex
THUIIOB UCTIBITYEMBIX 00pas3IIOB.

Pe3ynbTaTthl moka3bpIBalOT, YTO KpUTHYE-
CKasl BJIQXKHOCTH SIBJIsIETCS (YyHKIMEH CKOpO-
CTH JIBIOKEHHMs BO3IYHIHOTO TOTOKa W, =

f(V), Cc yBenudeHnEeM CKOPOCTH KpUTHIECKAs
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BJIIAXHOCTBH PACTET JUI BCEX aHATM3UPYEMBIX
00pa3uoB. C UCMOIIB30BaHHEM IUIaHA TIEPBOTO
HOPSIJIKA OJTHOTO (paKTOPHOTO SKCIICPUMEHTA,
B KOTOPOM BapbUpyeMbIMH (DaKTOpaMHu BbI-
OpaHBI TemIiepaTypa HHPPAKpacCHOro HarpeBa
npu (HOPMUPOBAHMM MHOTOCIOHHON CTpYyK-
TYPBI H CKOPOCTH BO3AYIIHOTO ITIOTOKA, pa3pa-
00TaHbI TEOPETHKO-IKCIEPUMEHTAIBHbBIE MO-
I YKa3aHHOW 3aBUCHMOCTH, aHAJIH3 KOTO-
PBIX TIOKa3bIBAET, YTO C TMOBBIIIEHHEM CKOPO-
CTH BO3yXa YBCIIMYUBACTCS 3HAUYCHUC KPUTH-
YeCKOr0 BJIArOCOJCp)KaHUs, MpUYeM Yy 00-
pasua 3 oHO HauOoJbllIeE U3 CPABHUBAEMBIX.
TemneparypHble peXHUMBI NIPH (OPMHUPOBA-

oopazer 1

—LSwfe ——05mc —=T(L5xn/c)

—T(0.5 /e

TepHoL
NPOrpEEa

neproa i i

obpazer 2
15w 05wk <=T(L5we) —=T(0.5 )

nepriox nocrosioli

HuM MTM npakTUyecKu He BIMSIOT HA KPUTH-
YeCcKOe BJIarocojiepkaHnue 00pasoB:

Wipospr = 10,25 + 2,75V (R? = 0,96), (1)

WKp.O6p2 =12,12 + 3,37V (R2 = 0,98), (2)

W](p.06p3 = 14‘,5 + 4‘,OV (RZ = 0,96) . (3)

Pe3ynbrarsl uccienoBaHU KUHETHKH HC-
IIapeHusi U TeMIIepaTypHbIE KPUBBIE HCIape-
HUS KUAKOCTH C IOBEPXHOCTH MHOI'OCIIOH-
HOIO MaTepuajla B YCJIOBUSX BBIHYXICHHOU
KOHBEKIHH ITPEJICTABICHBI HA pUC. 3.

ospazet 3

——LSwe -=-0S5Mc —=T(L5wc) —=T(0.5 i)

nepiod,

neproa nazaromel MEPHOD NOCTORHHON nepHoa magalmest

_IpOTpeBa.

nepuont

mporpesa | MSPHOT YBOTFIHAA  Mepron
i <cxopocTi ]

HeTapens

cxopoeTH CROPOCTIE

Ha rtemmnepaTypHbIX KpUBBIX HCHApEHHUS
MOXHO BBIJIEJIUTh HECKOJIBKO XapaKTEepPHBIX
nepuoaoB BiaronepeHoca. Ha HavambHOM
srane okoio 30-60 ¢ He HAOJIFOAAJIOCH 3HAYU-
TEJIbHBIX U3MEHEHUI TemIepaTyphl, 4TO yKa-
3bIBAJIO Ha IporpeB marepuaia [9]. Haubonee
MPOTSKEHHBIN 3TOT Ieproj y odpasua 1, ume-
Iol1ero B cBoel ctpykrype HuTH Quick Dry ¢
TeTpaKaHaJIbHBIM MTPO(UIIEM TONIEPEYHOTO Ce-
YeHus, 00ecreynBaroUM ObICTPOE BIIUTHIBA-
HUE KaIllJli BJIaTM U €€ aKKyMYyJUpPOBaHHE Ha
y4acTKe ¢ MaJol IUIoNaapl0 cMaunBanus [3].
3areM B T€YEHHE HEKOTOPOTo BPEMEHH IIPOUC-
XOJIUT NIEPEHOC BJIard OT BHYTPEHHETO CIIOS K
BHEIIHEMY, TEMIIepaTypa Ha OBEPXHOCTHU 00-
pasla CHUXAeTcs, YTO COOTBETCTBYET IEpH-
OJly YBEJIMYEHHUS] CKOPOCTH  HCIIapEHMS.
Haubonee npoaomkuTeNbHbld epUo] ¢ Ma-
JIeIM nepenagom Temnepatypbl AT ormeua-
ercsa y obpasna 1, 4To yKka3bIBaeT Ha HEBBICO-
KM€ TPaHCIIOPTHBIE CBOMCTBA €105 U3 (HYHKIHU-
oHanbHOM HUTH Quick Dry 3a cuet mpouHoro
yAep KUBaHUS BJIard B Y3KMX OOKOBBIX KaruJl-
Jspax HUTU. Y oOpasna 2 BhICOKasi MOJBHK-
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Puc. 3

CKOPOCTH HCTApeHHs CKOPOCTH Henaperi

/
MEPHOI YBETIEHHA
CEOPOCTH HENAPEHHA

HOCTb BO3/1yXa IIPUBOJUT K 3aMEJICHUIO IIPO-
1ecca mepeHoca Bjard OT HUXKHETO CJos K
BEPXHEMY (IIMTENBbHOCTh Iepuoaa 6 MUH).
HenponomxutensHplii Mepuoj yYMEHBIICHHUS
TEeMIEpaTypbl oTMeUaeTcst y obpasua 3 ¢ Bio-
KEeHHeM MUKpo(duIaMeHTHON HUTH. M3-3a BBI-
COKO¥ cKopocTH morJiomnieHus [2] u obpazoa-
HUS OOJBIION TUIONIAJAM CMAaYMBAHUS TPOUC-
xouT ObIcTpoe ucnapenue Biaru. [Ipu manoit
CKOPOCTH BO3JlyXa TIpaJMeHT TEMIIepaTypbl
CHHUKAETCS y BCEX 00pa3IloB.

Korna Biaroconepxanue Bo3ayxa HaJl Ma-
TEPUAJIOM PAaBHO BJIArocoJep>KaHUIO0 BO3/1yXa
HaJ >KMJKOCTBIO, UCIApEHUE IPOUCXOIUT C
MOCTOSIHHOM CKOPOCThIO. [Ipn HU3KOM CKOpO-
CTH JBW)XECHHS BO3JyXa JJIUTENBHOCTH NEPH-
0o/la TOCTOSHHOM CKOPOCTH  HCIapeHHUs
HauOoJIbIIas U3 aHATM3UPYEMBIX JUIsSI BceX 00-
pasuoB. C yMEHbBIIEHUEM BIIArOCOACPKAHUSI
HaJ TIOBEPXHOCTBIO MaTepuaja IPOUCXOIUT
MOBBILLIEHUE TEMIEPATypbl — MEPHO/] Majaro-
e ckopoctu ucnapenus. IIpogomxurens-
HBIM 3TOT TEpUO SBISIETCS Il oOpasia 1
HE3aBHCHMO OT CKOPOCTH JIBUKEHHS BO3IyXa.
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brnaronapst MuKpomopucToit CTpyktype GyHK-
[MOHAJILHOTO CJI0sl Y 00pa3na 3 3TOT Mepruos
KpaTKOBPEMEHHBIN BO BCEX CEPUSX OIBITOB.
[TocTpoeHbI KpUBBIE CKOPOCTH HCIIAPSHHUS
BJIaTU C TOBEPXHOCTH MHOTOCIIOMHBIX MaTepH-
anoB (puc. 4). Ha nepBoit cranuu mporecca
Ha0II0/1aeTCs MEePUO]I TIOCTOSIHHONW CKOPOCTH
ucnapeHus Biaru (00acTh yJaaneHus cBOOO/I-
Ho# Biarn — ydactku BC, BC’). B arot me-
puoJ HaboaeTcsl OONBIION mepenaja Biax-
HOCTH BHYTPU Marepuana. Jlumutupyromiee
BIIUSIHUE HA CKOPOCTh HCIAPEHUSI UMEET CKO-
POCTh MOBEPXHOCTHOT'O HCIIAPEHHS, T.€. BHEIII-
Hsst mudysus [10]. B nmepBom nepuoae ucrma-
peHUs Bllara BHYTPH MaTepuaja IMepeMenia-
€TCsl B BUJIE JKUJKOCTH (KalWJUIIpHAs Biara).
Haj moBepXHOCTBIO BIQXKHOTO MaTepuaia o0-
pasyercs HacwimeHHBIH map (0 = 100 %),
HaxOJSIINNCS B PAaBHOBECUM C BOJIOM.
MakcuManbHOW CKOPOCTBIO HCHApEHUs
MIPU KPUTHIECKON BIIAKHOCTH B TICPBOM TICPH-
oJie cymiku o0nanaet obpaszen 3 ¢ Mukpoduia-
MEHTHON HUTBIO, BIIOKEHHOW B TPUJIET AL

K TeJly 4eJIOBeKa CJIOH, YTO 0ObSICHSIETCS HAJTU-
yreM OOJIBIIOTO YHCIa MUKPOIIOpP B MOJIOTHE,
CHOCOOCTBYIOLIUX  YBEITUYEHUIO CKOPOCTH
JBYKEHUS! (PPOHTA MOBEPXHOCTHOM MPOMTUTKH
MOJIOTHA MPU CMAYMBAHUMU U IUIOIIAHA HCHa-
penus. bonee NIUTENbHBIA MEPBBIM NEPUOL
ycnapeHus HabJoJaeTcsl y MaTepualioB ¢ BIIO-
KEHHEM HUTH ¢ (YHKIUEH ynpaBieHHs BIia-
roii. Mopdonoruss mOBepXHOCTH HHUTHU CIIO-
COOCTBYET yIIEP’KUBAHUIO BJIarM B OOKOBBIX
Kaluusipax, CHUKask CKOPOCTh UCIIAPEHUSL.

[Io Mepe o0e3BoXkMBaHUS MaTepuana
Hapy’KHasl IOBEPXHOCTb HE YCIIEBAECT CMadM-
BAThCSI MAJIbIM KOJIMYECTBOM IOJIBOJAUMON U3-
HyTpH Biaru. OHa CTaHOBUTCS CyXOM, €€ TeM-
nepaTtypa nosbsimaercsi. CKOpOCTh UCIIAPEHUs
BJIarM U3 MaTepualla HEIPEPHIBHO yMEHbIIIA-
€TCsl, HACTylnaeT BTOPOM MEpUOa — JIMHEHHO
yOBIBaIOIIEH CKOPOCTH UCTIapeHus1. B aTom me-
puoAe CcHayajla ucHapsieTcsi KalnuUISIPHO-
CKOHJICHCUPOBAaHHAas BJlara, 3aTe€M CKOHJICHCH-
pOBaHHas B Y3KUX KallWJUISIPAX.
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Puc. 4
Jlns aHaM3UpPYyEMBIX MaTepUajoB Xapak- B bI B O /I bI

TEPHO pa3/iesIeHUE epHoAa NaJAr0IE CKOpPO-
CTH HUCHMApEeHMs Ha J[Ba Yy4acTKa pPa3IU4HOU
IPOAOJIKUTEIBHOCTH, OOYCIIOBJIEHHBIX OCO-
OEHHOCTAMH  MOP(OJIOTUM  TOBEPXHOCTH
(GYHKIIMOHATBHBIX HUTEHW, a MMEHHO Hallu-
yueM Menkux KamwuripoB (K u K* — Touku
paszena ydactka). JJuTeabHOCTh eproja na-
Jaroleil CKopocTH ucnapeHus it oopasua 1
COCTaBIIsIeT 8§ MHHYT, oOpa3ma 2 — 6 MUHYT,
obpasua 3 — 5 MUHYT.
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[IpoananusupoBaH mpolecc Biaronepe-
HOCAa U YCTaHOBJIEHbl KHHETUYECKHE 3aKOHO-
MEPHOCTH MCIApEHUs BIard B MHOTOCJIOMHBIX
MaTepuasax, MoJIy4eHHbIX C UCIIOIb30BaHUEM
(GYHKIMOHATBHBIX HUTEH, NMPH IKCIUTyaTalu-
OHHBIX YCIIOBHUSX HOCKHU.

YcraHoBiieHO, YTO TeMmepaTtypa (GopMu-
pOBaHMsI MHOTOCJIOWHBIX IaKeTOB METOJIOM
PaBHOMEPHOI'O TOYEUHOI'O HAHECEHUS TEPMO-
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IJIACTUYHOTO KJIEEBOTO MOPOLIKA C MOCIETYI0-
MM MH(paKpacHBIM HarpeBOM HE BIIUSET Ha
TPAHCIOPT BOJASHBIX MAPOB U BJIar. Y BeJlIuye-
HUE CKOPOCTH BO3IYIIHOTO TOTOKA MPUBOIUT
K BO3PaCTaHUIO KPUTUYECKON BIIAKHOCTU Ma-
TEpUaIOB, YMEHBIICHUIO BPEMEHH HCIIApPEHUS
puMepHO Ha 25% aJid BceX TUIOB HUCIIBITYE-
MBIX 00pasuoB. llpumenenue MHKpodHIIa-
MeHTHON HuTH SOft B cTpykType oaHoro us
CJIOEB MHOT'OCJIOITHOTO MarepHalia MO3BOJISIET
YBEIIMYUTH CKOPOCTH HCIIAPEHUS MOTA.

DKCIEepUMEHTAIBHO ONMPEEICHO HAU4Ke
IBYX XapaKTepHBIX YUYAaCTKOB B IIEPHOJE Na1a-
IOIEH CKOPOCTH M HCIApeHHsi, 00YCIIOBJICH-
HBIX 0COOEHHOCTSMHU MOP(}OIOTHH TTOBEPXHO-
CTH (PYHKIIMOHAIBHBIX MOJUI(PUPHBIX HUTEH.

PazpaGotanHble CTPYKTYyphl MHOTOCIOM-
HBIX MaTepuaioB C HCHOJIb30BaHUEM HHUTEH
Soft u Thermo moryr ObITh PEeKOMEHI0BaHbI
JUIS W3TOTOBJICHHS CIEIUANBHON 3aIUTHOM
OJISK/IBI C YIIYUIIEHHBIM T€PMO(pHU3NOIOTHYE-
CKUM KOM(DOPTOM MPH IKCILUTyaTaIUH.
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