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ABSTRACT: Phase change materials (PCMs) are thermal energy storage materials and therefore they are used for the manufacturing
of heat-storage and thermo-regulated textiles. In this study, it was aimed to produce polyester spun yarns with thermo-regulation
function via an alternative capsule application method. In the study, PMMA-co-MAA walled nanocapsules were synthesized by
emulsion polymerization method and an alternative capsule application method was used to apply PCM nanocapsules into the staple
polyester yarn structure during the yarn production process. Ne 30/1 polyester ring spun yarns with knitted twist were produced and
some of the PCM nanocapsule and produced yarn properties were analyzed. According to the results, PCM nanocapsules had dimensions
around 200-400 nm, uniform size distribution and spherical morphology. They could store approximately 100 j/g heat and had sufficient
thermal resistance. With the developed capsule application method, nanocapsules were successfully applied to spun yarn structure and
produced polyester yarns exhibited temperature differences in the range of 2-5 °C compared with undoped reference ring spun yarns.
The results of the study indicated that this application method could be an alternative to fabricate thermo-regulating fabric surfaces and
such integrated yarn materials have demonstrated promising potential for the production of thermoregulating textile material.
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FDM NANOKAPSUL UYGULAMASI iLE SICAKLIK DUZENLEME OZELLIGINE SAHIiP
EGRILMIS POLYESTER RIiNG iPLiK URETIMi

OZ: Faz degistiren malzemeler (FDM'ler), termal enerji depolama 6zelligine sahip malzemelerdir ve bu nedenle 1s1 depolama ve 1s1
diizenleme 6zellikli tekstillerin liretiminde kullanilmaktadir. Bu ¢alismada, alternatif bir kapsiil aplikasyon yontemi ile termoregiilasyon
fonksiyonlu polyester egrilmis ipliklerin iiretilmesi amaglanmigtir. Calismada, PMMA-ko-MAA duvar nanokapsiiller emiilsiyon
polimerizasyon yontemiyle sentezlenmis ve alternatif bir kapsiil uygulama yontemi, iplik tiretim siirecinde kesikli polyester iplik
yapisina FDM nanokapsiilleri aplike etmek igin kullanilmistir. Orme biikiimiine sahip Ne 30/1 polyester ring iplikler iiretilmis ve FDM
nanokapsiil ve iiretilen ipliklerin baz1 6zellikleri ¢calismada incelenmistir. Sonuglara gére, FDM nanokapsiilleri 200-400 nm civarinda
boyutlara, diizgiin boyut dagilimina ve kiiresel morfolojiye sahiptir. Nanokapsiillerin yaklagik 100 j/g 1s1 depolayabildigi ve yeterli
termal dirence sahip olduklari tespit edilmistir. Gelistirilen kapsiil uygulama yontemi ile nanokapstiller egrilmis iplik yapisina basariyla
uygulanmis ve iiretilen polyester iplikler katkisiz referans ring ipliklere gore 2-5 °C araliginda sicaklik farkliliklart sergilemistir. Elde
edilen sonuclar dogrultusunda, bu uygulama yonteminin sicaklik diizenleyici kumas yiizeyleri elde etmek icin bir alternatif olabilecegi
ve bu tiir entegre iplik malzemelerinin, sicaklik diizenleyici tekstil malzemelerinin iretimi i¢in umut verici bir potansiyel sergiledigi
sonucuna ulasilmistir.
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