
65FIBRES & TEXTILES in Eastern Europe  2015, Vol. 23,  4(112)

crobolometer thermal cameras. Applied 
Optics, 2012.

  8. Cengel Y. Heat transfer a practical ap-
proach. 2nd Edition, New York, McGraw 
Hill 2003, pp.785-842.

  9. Sun-Pui Roger Ng, Winnie Yu. Bilin-
ear approximation of anisotropic stress 
strain properties of woven fabrics. Re-
search Journal of Textile and Apparel 
2005; 9: 50-56.

10. Suh MW, Gnay M, Jasper WP. Predic-
tion of surface uniformity in woven fab-
rics through 2-D anisotropic measures. 
Part I: Definition and theoretical model. 
Journal of the Textile Institute 2007; 98: 
109-116. 

11. Klvaityle R.  and Masteikaite V. Anisot-
ropy of woven fabric deformation after 
stretching. Fibres & Textiles in Eastern 
Europe 2008; 16: 52-56.

12. Zouari R, Amar SB, Dogui A. Experi-
mental and numerical analyses of fabric 
off axes tensile test. Journal of Textile 
Institute 2008; 101: 58-68.

13. Sidabraite V, Masteikaite V. Effect of wo-
ven fabric anisotropy on drape behav-
iour. Materials Science 2003; 9: 111-115.

14. Frontczak-Wasiak I, Snycerski M, 
Stępien Z, Suszek H. Measuring meth-
od of ultidirectional force distribution in a 
woven fabric. Fibres & Textiles in East-
ern Europe 2004, vol.12, pp. 48-51.

15. Zheng JM. Takatera M. Inui S. and 
Shimizu Y. Measuring technology of the 
anisotropic tensile properties of woven 
fabrics. Textile Research Journal 2008; 
78(12): 1116-1123.

16. Yazaki Y, Takatera M, Yoshio Shimizu M. 
Anistropic light transmission properties 
of plain woven fabrics. Sen’I Gakkaishi 
2004; 60: 41-46.

17. Azoulay J. Anisotropy in electrical prop-
erties of fabrics containing new conduc-
tive fibers. In: IEEE Transactions on 
Electrical Insulation 1988; 23: 383-386.

18. Kazani I, De Mey G, Banaszczyk J, 
Schwarz A, Hertleer C, Van Langen-
hove L. Van Der Pauw method for 
measuring resistivities of anisotropic 
layers deposited on textile substrates. 
Textile Research Journal 2011. doi: 
10.1177/0040517511416280.

19. Michalak M., Felczak M., Wiecek B. 
Evaluation of the Thermal Parameters of 
Textile Materials Using the Themograph-
ic Method. Fibres & Textiles In Eastern 
Europe 2009; 17, 3(74): 84-89.

20. Michalak M, Więcek B. Estimating the 
thermal properties of flat products by a 
new non-contact method. Fibres & Tex-
tiles in Eastern Europe 2008; 16, 4(69): 
72-77.

21. Michalak M. Application of the non-con-
tact thermal method for estimation of the 
thermal parameters of flat materials. Fi-
bres & Textiles in Eastern Europe 2010; 
18, 6(83): 76-79.

22. Ozisik NM, Orlande HRB. Inverse Heat 
Transfer: Fundamentals and Applica-
tions 2000; Hemisphere Pub.

n Conclusion
Thermographic measurements were car-
ried out on a piece of textile made from a 
double layered fleece material. One of the 
layers was heated, whereas the other one 
could only be heated through conduction 
from the first one. A theoretical model 
was set up for this textile structure and 
the results compared with the experimen-
tal data. It was found that the perpendicu-
lar conduction was almost non-existant. 
The lateral thermal conductivity was 
found to be k = 0.0688 W/m·K. With AN-
SYS software a two dimensional simula-
tion was carried out as well. The lateral 
and perpendicular thermal conductivities 
were found to be kx = 0.0628 W/m·K and  
ky = 0.0268 W/m·K, respectively. The 
conclusion is that the simple analytical 
model is suited to determine the lateral 
thermal conductivity. To measure both 
conductivities, a more detailed two di-
mensional model is required. It should 
be noted that the temperature drops at a 
length constant at around 3 mm. Hence 
only a small area is suited for measure-
ments, which is not a problem if ther-
mography is used.
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