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Abstract. The paper compares experimental samples of single hybrid jersey
fabric with samples of double jersey fabric used for the production of combined
thermal underwear. Moisture exchange characteristics and thermal resistance
of samples were investigated. It is found that the experimental samples are on
par with the analogs in terms of moisture exchange characteristics or surpass
them. It is determined that all experimental samples, except for the fleecy jersey
fabric, are on par with the analogs in terms of thermal resistance.

Aunomayus. B pabome npousseoeHo cpasHeHue SKCNePUMEHMATbHbIX
00pa3yo8 OOUHAPHO2O SUOPUOHO20 MPUKOMAdICA € 00pasyamu OBOTHHO2O
MpuKomaicd, —UCHOAL3YIOULE20Cs  OJisi  NPOU3BOOCMBA  KOMOUHUPOBAHHO20
mepmobenvs. Hccieoosanvl 61a2000MeHHble XAPAKMEPUCIUKU U MeN1080e
conpomugienue obpazyos. Yemarnosieno, 4mo dxkcnepumMeHmaibHvie 00pasiywl
COOMBEMCMBYIOM AHALO2AM NO YPOBHIO Gl1A200OMEHHBLX XAPAKMEPUCTUK JUOO
npegocxoosim ux. Ycmawoeneno, 4mo 6ce dKCnepumMeHmdaivHvie 00paszybl,
Kpome obpazya hymeposanHo2o nepenyiemeHnus, COOmeemcmeayiom dauaioedm
N0 YPOBHIO MENI08020 CONPOMUBLEHUSL.

The following principles are used to create combined thermal underwear:
— use of double jersey fabric;
— manufacturing of the inner layer from moisture-wicking synthetic yarns;
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— manufacturing of the outer layer from heat-saving and hydrophilic raw
materials.

This creates a “dry climate conditions™ for the body even in situations of
excessive sweating [1, 2, 3]. In hybrid single jersey fabrics, it is also possible to
form the front and backing sides from different yarns. Thus, it is reasonable to
study the possibility of realizing the basic principles of creating “dry climate”
conditions in single jersey fabrics. The use of single jersey fabrics will reduce
the material intensity and cost of thermal underwear

Experimental samples of single jersey plated fabrics, single jersey plush
fabrics, and single jersey fleecy fabrics were produced. It is reasonable to
compare them with analogs traditionally used to create combined thermal
underwear available on the market of the Republic of Belarus. Table 1 shows
the characteristics of the experimental samples of single jersey fabrics. Table 2
shows the characteristics of the analogs. The analogs are double jersey fabrics.

Table 1 — Information about experimental samples of single jersey fabrics
proposed for products providing “dry climate™ conditions

Sample Raw materials Structure
number
1 cotton yarn, polyester yarn plated jersey fabric
2 cotton yarn, polyester yarn plush jersey fabric
3 cotton yarn, pol‘yester yam, fleecy jersey fabric
elastomeric yarn
4 cotton yarn, polyester yarn, fleecy plated jersey
polyacrylonitrile yarn fabric

Table 2 — Information about samples of double jersey fabrics used for
production of combined thermal underwear available on the market of the
Republic of Belarus

Sample Raw materials Structure Manufacturer
number
double patterning 1SC
5 cotton yarn, polyester yarn part-threaded «Svitanaks
structure
6 cotton yarn, polyester yarn | interlock structure ISC
yam, poly y «Svitanak»
7 cotton yarn, polyester yarn double complex IS¢
yar, poty Y structure «Svitanak»
3 cotton yarn, polyester yarn, double complex Laplandic
acrylic yarn structure
9 woolen yarn, viscose yarn, double complex Guahoo
polyester yarn, acrylic yarn structure
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Moisture exchange characteristics of materials are important factor for
providing “dry climate™ conditions. Three parameters were measured to estimate
these characteristics:

— relative moisture absorption: the fraction of moisture absorbed by the
material in 4 hours in contact with a wet surface, %;

— relative moisture transfer: the fraction of moisture that has passed through
the material in 4 hours in contact with a wet surface, %;

—residual moisture: the fraction of moisture remaining in the material after 4
hours in contact with a wet surface, % [4, 5].

The ability to retain heat 1s also important for combined thermal underwear.
The thermal resistance parameter is used to estimate this feature [6, 7]. During
the investigation, the cooling time of the samples was measured from 37 °C to
27 °C. In the process of exploitation, the products absorb moisture, so it is
reasonable to measure the thermal resistance of the samples in the moistened
state. All samples were moistened with 300 ml of water and kept for 30 minutes
under normal conditions before measurement. The experimental results are
presented in Table 3.

Table 3 — Experimental Results

Sample

N 1 2 3 4 5 6 7 8 9
Residual 1 o5 09 | 8722 | 70.24 | 87.29 | 86.27 | 85.57 | 86.64 | 89.09 | 91.94
moisture, %

Relative

moisture 935 | 649 [2085| 68 | 784 | 879 | 7.06 | 522 | 2.88
absorption, %
Relative
moisture 556 | 629 | 89 | 591 | 588 | 564 | 63 | 5.68 | 5.18
transfer, %
Thermal
resistance in
the dry state,
m?-°C/W
Thermal
resistance in
the moistened | 0.99 | 0.87 | 0.70 | 097 | 081 | 1.16 | 0.94 | 0.86 | 0.79
state,
m?-°C/W

136 | 136 | 1.15 | 1.32 | 1.25 | 1.20 | 1.16 | 1.38 | 1.31

The table shows that there 1s a decrease in the thermal resistance of the
moistened samples compared to the dry ones. In terms of thermal resistance
value, all the experimental samples, except for sample No. 3, are on par with the
analogs available on the market. For optimal “dry climate” conditions, minimum
residual moisture and maximum relative moisture transfer are desirable. Thus,
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experimental samples No. 2 and No. 4 are on par with their analogs available in
the market, while experimental samples No. 1 and No. 3 outperform the analogs.

The research demonstrates that it is possible to create “dry climate™ conditions

for the body using hybrid single jersey fabrics, where the front and backing sides
are formed from different yarns.

References

1. KonecuukoB, H. B. HcciegoBanue BIaroBbIBOJSIIMX — CBOMCTB

(YHKIMOHAIBHBIX TPUKOTAKHBIX TMOJIOTEH OENBEBOrO0 Ha3HAYCHHS /
H. B. Konecuukos // U3BecTHs BBICIIAX YUEOHBIX 3aBEACHUN. TEXHOIOTUs
TEKCTUIIbHON MPOMBILIEHHOCTH. — 2012, — Ne 1 (337). — C. 15-17.

. Kyapssuesa, T. H. IlpousBoactBo (QyHKIMOHAIBHOTO Ocibs /

T. H. KyapsBuesa, E. B. [llyouna // —2005. — Ne 3 (8). — C. 60-63.

. Jamkos, T. K. AKTyanbHbIE BOIPOCHI NOATOTOBKM COTPYAHUKOB OPraHOB

BHYTPEHHUX JI€] K HECEHUIO CTY>KOBI MTPH KCTPEMAIbHBIX TEMIIEPATYpax
Bozayxa / T. K. Jlamkos, . . Hypytaunos // [TloaroroBka kaapoB uis
CWJIOBBIX CTPYKTYDP: COBPEMECHHBIC HAMpPAaBJICHHS W O0Opa30BATEIbHBIC
TEXHOJIOTUM @ Marepuaibl ABAALATh LIECTOW Bcepoccuiickoil Hay4yHO-
MeToaudeckoil koHpepenumun, Upkyrck, 25-26 ¢espans 2021 roma. —
Hpkytck: BoctouHo-CubOupckuit MHCTUTYT MHHMCTEPCTBA BHYTPEHHUX
nen Poceniickoi @enepauun, 2021. — C. 125-129.

. [NankeBuu, [JI. K. CpaBHUTENbHAs XapaKTEPUCTHKA BIArOOOMEHHBIX

CBOWCTB Boao3zaumtHbeix Marepuano / J. K. TlankeBuu //
WHHOBALIMOHHBIE ~ TEXHOJIOTMM B TEKCTWIBHOW M JIETKOM
NPOMBILICHHOCTH | MaTepuajbl JOKIAI0B MEXAYHAPOAHOH HAy4HO-
TEXHUUYECKON KOH(pepeHumn, Butebck, 2627 Hoa0ps 2014 roma /
BureOckuii rocyJapCTBEHHBIM  TEXHOJOTHYECKANW  YHUBECPCHTET. —

BureOck: ButeOcknii rocy1apCTBEHHBIN TEXHOJIOTUYECKUH YHUBEPCUTET,
2014. — C. 453-454.

.bynpkoBa, T. O. HccaengoBanue TpaHCHOpPTA SKUJIKOW — BJIArd

TekcTuabHbIMU MaTepuaiamu / T. O. bynskosa, T. B. ['mymkosa // HoBoe
B TE€XHUKE U TEXHOJIOTMM TEKCTWJILHOW M JIETKOH MPOMBIILIEHHOCTH:
MaTepuaibl  MEKAYHAPOAHOM  HAyYHO-TEXHUUYECKOW  KOH(DEpeHIuH.
Burebck, Hos10pb 2009 1. — Burebek: YO «BI'TY» — C. 291-293.

. Ietrons, Y. A. WccnenoBanue CyMMapHOIO TEILIOBOTO COMPOTUBJICHUS

NaKeTOB MAaTepUajioB ajbTepHaTHBHbIMM MeTomamu / WM. A. Tletions,
B. B. Camenxko // BectHuk Burebckoro rocyaapCcTBEHHOTO
TEXHOJIOTMYECKOro yuupepeutera. —2019. — Ne 1 (36). — C. 68-80.

. IMankeBuu, JI. K. OneHka TEMIO3aIUTHBIX CBOWCTB MEMOpPaHHBIX

martepuano paznauHbix cTpykryp / J. K. [TankeBuy, A. KO. Moiiceituunk //
Marepuanbl  10KJIanoB S55-i MexXIyHapoIHONW Hay4YHO-TEXHUYECKOMN
KOH(epeHIMn npenoaaBarencii u ctyaeHtoB . B 2 1. / YO «BI'TY». —
Burebck, 2022. —T. 2. — C. 245-248.

16

Vitebsk 2024



