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ABSTRACT: Passive daytime radiative cooling materials have attracted increasing attention due to their great potential for energy
saving and the possibility to meet the need for smart clothes. However, the practical application of passive daytime cooling material in
the textile industry is greatly affected by comfort components and also physical/mechanical properties that require optimization. Herein,
it was aimed to develop a thermoregulating fabric using zinc oxide nanoparticles (ZnO), which provide dynamic and passive control of
the infrared transmission, by adapting to the ambient temperature. For this aim, the cotton fabric was coated with a nanocomposite
treatment composed of ZnO nanoparticles and temperature-responsive shape memory polyurethane (SMPU) matrix, obtaining strong
scattering effects to control the wideband transmission of thermal radiation and also adaptive comfort features based on shape memory
function. By reflecting sunlight of SMPU-ZnO nanocomposite coating, the cotton fabric can reach an average temperature drop of L

2.2°C and 0.4°C compared to the raw ones under direct sunlight and also indoor at 40°C, respectively. Also, SMPU and SMPU-ZnO
nanocomposite coated cotton fabric exhibited dynamic air and water vapour permeability hence adaptive comfort features. Owing to
passive cooling and also adaptive comfort features besides the simple production process, this smart fabric is promising to be widely
used in sports or protective clothing areas.
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UYARLANABILIR KONFOR OZELLIKLERINE SAHIP PASIF GUNDUZ
SOGUTUCU PAMUKLU KUMASLAR

OZ: Pasif giindiiz radyatif (giines ve viicut radyasyon enerji bilesenlerinin yonetimi) sogutucu malzemeler, biiyiik enerji tasarrufu
potansiyelleri ve akilli kiyafet ihtiyacin1 karsilama olasiliklari nedeniyle artan bir ilgi gérmektedir. Bununla birlikte, pasif giindiiz
sogutma malzemelerinin tekstil endiistrisindeki pratik uygulamasi, optimizasyon gerektiren konfor bilesenleri ve fiziksel/mekanik
ozelliklerden biiyiik 6lgiide etkilenmektedir. Bu nedenle, bu ¢alismada infrared iletimin pasif kontroliinii saglayan cinko oksit
nanopartikiilleri kullanilarak ortam sicakligina uyum saglayabilen 1s1 diizenleyici bir kumagin gelistirilmesi amaglanmistir. Bu amag
dogrultusunda pamuklu kumas, termal radyasyonun genis bant iletimini kontrol etmek i¢in giiglii sagilma etkisi saglayan ¢inko oksit
(ZnO) nanopartikiilleri ve sekil hafiza fonksiyonuna bagl uyarlanabilir konfor 6zellikleri saglayan sicaklik duyarh sekil hafizali
politiretan (SMPU) matristen olusan nanokompozit kaplama ile kaplanmistir. Kaplanmis pamuklu kumaslarda SMPU-ZnO
nanokompozit kaplamanin giines 151g1n1 yansitmasi ile dogrudan giines altinda ve ayrica 40°C'de i¢ mekanda ham kumaslara kiyasla
sirastyla [ 2,2°C ve 0,4°C'lik bir ortalama sicaklik diisiisii elde edilmistir. Ayrica, SMPU ve SMPU-ZnO nanokompozit ile kaplanmis
pamuklu kumaglar dinamik hava ve su buhari gecirgenligi dolayisiyla uyarlanabilir konfor 6zellikleri sergilemistir. Basit tiretim
stirecinin yani sira pasif sogutma ve uyarlanabilir konfor 6zellikleri sayesinde bu akilli kumas, spor veya koruyucu giysilerde yaygin
olarak kullanilmay1 vaat etmektedir.

Anahtar kelimeler: Pasif giindiiz radyasyonlu sogutma, ¢inko oksit, sekil hafizali politiretan, dinamik nefes alabilirlik

*Sorumlu Yazarlar/Corresponding Author: nazifekorkmaz@sdu.edu.tr
DOI: https://doi.org/10.7216/teksmuh.1222496  www.tekstilvemuhendis.org.tr

This study was presented at “3" International Congress of Innovative Textiles ICONTEX2022)”, May 18-19, 2022 Corlu, Turkey.
Peer review procedure of the Journal was also carried out for the selected papers before publication.

Cilt (Vol): 29 No: 128

Journal of Textiles and Engineer SAYFA 261 Tekstil ve Miihendis



http://orcid.org/0000-0003-1605-0670
http://orcid.org/0000-0002-7247-135X

