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PredloZzena anglicky psana disertatni prace obsahuje na 150 stran s mnoha obrazky a
tabulkami v textu. Je uvedeno 17 vlastnich publikaci ve spolupraci s dalsimi autory
v mezinarodnich Gasopisech a na mezinarodnich konferencich, které maji vztah k tématu
disertace. Dale je uvedeno na 100 odkazi na dalsi prameny. Prace je logicky a piehledné
clenéna v obvyklém schématu.

Hlavnim tématem prace je studie komfortu autosedaCek, predevsim s ohledem na jejich
prodySnost pro vzduch a propustnost pro paru. Vzhledem k obrovskému mnozstvi vyrabénych
automobill je kazdé zlepseni komfortu prinosem.

Rozsahla kap. 1 uvadi poznatky z resersi, souvisejici s tématem prace, kap. 2 a kap. 3
heslovit¢ definuji problémy k feseni — vliv riznych materiald na komfort autosedacky,
experimenty na realnych sedackach, testovani p€novych materiald PU a nékolik hlavnich cild
k feseni.

Vkap. 4 je popis materiald sedadek, které byly pouzity pro experimenty a pfislusného
pristrojového vybaveni.

Vkap. 5 jsou uvedeny a testovany faktory, které ovliviiuji prodysnost. Vysledky jsou
v souhrnnych grafech — potvrdilo se ocekavani, e laminovani zhorSuje prodysSnost, vétsi
tloustka pény zvétuje tepelny odpor atd.

Vkap. 6 se hledaji moznosti, jak zlepsit celkovy komfort pfi pouzivani sedatky. Vysledky
jsou opét shrnuty do prehlednych spoleCnych grafii. Kromé& riiznych povrchovych vrstev,
dérované pény atd. je zde uvedeno nékolik uzite¢nych poznatkd, na piiklad Ze nejlepsi jsou
3D textilni konstrukce. Proc se nepouzivaji? Drahé to asi nebude, moznd se pri zatizeni trvale
deformuji? Jiz pred 100 lety byly béiné zinéné matrace na pruzinovem roStu a i dnes se
takové uspordaddani pouziva jako luxusni wrobek.

Zajimava je i aplikace super absorbujicich vlaken (SAF) — je to perfektni vlastnost k pohlceni
vlhkosti, ale jak se vihkost pohlcenc béhem provozu dostane ven?

Vkap. 7 je studie stlaitelnosti material(, pouzitych na sedacku, jako dalsi nezbytna provozni
vlastnost — trvala deformace, opotfebeni, ztrata prodysnosti apod. Jaky je prakticky efekt
vyrazného zmenseni tloustky po opakovaném zatizeni na zménu prodysnosti?

Poznamka: Pfitestovani prodySnosti pri zatizeni (str. 109) se zatéz na testovany vzorek
prenasi dérovanym plechem, ktery ma také néjaky priitokovy odpor, ktery se scitd s odporem
testované vrstvy!

Kap. 8 uvadi nové techniky pro méfeni propustnosti pary. Zde mam pripominku, ktera ale
neni vytkou ktéto praci, ale k dlouhodobému dvoukolejnému pfistupu pii stanoveni
prodysnosti resp. Propustnosti pary. Pro¢ se pouZziva jina jednotka pro prodyinost vzduchu



(ml/m.s) a jina pro odpor proti propustnosti pary (m’>Pa/W), kdyz to je oboje totéz a
v zakonné soustavé jednotek SI velmi jednoduché, tj. m/s a pievracena hodnota s/m?
Disertanti a diplomanti to opisuji od cténych akademiki i navzajem mezi sebou a nikoho

nenapadne se nad tim malicko zamyslet.

Zajimavy je pienosny pristroj k nedestruktivnimu méfeni propustnosti pary (str. 111), ktery
dava logicky a srozumitelny vysledek ve W/m” — kolik tepla je tieba dodat, aby se udrzel
rovnovazny stav pii prichodu pary pres testovanou vrstvu (plus pfes oddé€lovaci celofan!!).
Cili neni to jednotka prodysnosti m/s, jaka se pouziva, ale nahradni veli¢ina, ktera uvadi, jaky
je tieba udrzovat standardni tok tepla testovanou vrstvou k uhradé proslé vihkosti. Ale pokud
Jje prodysnost festované vrstvy mnohem Vétsi neZ prodysSnost celofdanu, méFi se pak jen
prodysnost celofanu?

V kap. 9 jsou uvedeny pievzaté vysledky z objednané kontrolni metody k provadénym
experimentim — numericka simulace proudéni v dérované pé€nové vrstv€, pouzivané pro
sedacku. Vysledky obou postupt se shoduji — péna je prakticky neprody$na a slouZi jen
k pfijemnému sezeni, prody$nost délaji pfedevSim prichozi otvory v pén€, prodysSnost se
snizuje laminovanim a krycim &alounénim atd. Metoda numerické simulace navic umozni
sledovat detaily proudéni v péné, otvoru ¢&i zafezu, na rozhrani otvoru a pény, atd. - pro téma
této prace to asi neni dilezité.

Ke stanoveni parametrii prody$nosti pro simulaci byly pouzity zméfené podklady (str. 118).
Ty uvadgji nulovy pritok pfi nénulovém tlaku - to neni fyzikaln€ mozné, resp. chybu 0,9 Pa
pfi velmi malém rozsahu tlakll do 2,0 Pa nelze zanedbat a je tFeba najit pricinu — netésnost,
nepresnost odectu, necitlivost méridla v okoli nuly atd.

Zavérecné zhodnoceni

Piinosem prace je velké mnoZstvi experimentalnich vysledkl pro riizné testované materialy,
které maji svou logiku. Jako nejvhodnéjsi z toho vychazeji 3D textilni konstrukce, bylo by
vhodné naznacit, co brani jejich rozsifeni?

Stejné jako v jinych diplomovych a disertaénich pracich je zde shromazdéno mnoho
uziteénych vysledkd, tedy pfedeviim analyza problému, ale nasledna syntéza je jen velmi
struéna - co je pfi¢inou zjisténych jevi, jak to pouzit v dalsim vyzkumu a v praxi apod.

Dotazy a témata pro diskusi v prithéhu obhajoby jsou uvedeny pritbéziné v predchozim textu.

I pies vyse uvedené dil¢i vyhrady konstatuji, Ze cile, zadané pro vypracovani této disertacni
prace byly spinény, prace také spliiuje formalni pozadavky, kladené na disertaéni praci. Proto
ji

doporucuji k obhajobé

a po uspésné obhajobé doporucuji udéleni akademickeho titulu PhD.
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Review on Ph.D. thesis
A Study on the Comfort and Thermo-physiological Properties of Car Seats
by Ing. Funda Biiyiik Mazari

Technical University of Liberec
Faculty of Textile Engineering

This thesis is broken down into 9 chapters. First one, the largest, presents the outcomes of literature research.
They concern properties of textile fibers and structures as air and moisture permeability, thermal conductivity
and used experimental methods. They concern also properties of human organism with respect to perception
of temperature and thermal conductivity of materials, which are in contact with body. By this the author
defines the concept of comfort for the purpose of this thesis and methods used for its evaluation. These
methods usually used for evaluation of textiles are applied analogically for evaluation of seats as they are seen
as sandwich structures made up from individual layers of textile and structural materials.

Chapter 2 is a brief summary of the state of knowledge of solved problem and sets out the space for work of
the author. In chapter 3 there are defined the objectives of the work. In chapter 4 the individual samples of

materials and seats used for experiments are described in detail.

In following chapters there are analyzed properties of cover layers and interlining materials, which have
influence on air and moisture permeability of seats. The influence of lamination, as a method of joining them
together, is investigated as well. There are suggested measures for increase of permeability of PU foam in form
of additional perforation with net of small holes, or by application of breathable 3D mesh. For increase of
moisture absorption the properties of superabsorbent fibrous web are investigated. The evaluation of the
impact of these approaches is supported by many experimental results. The author then put question about
influence of these improvements on mechanical properties of materials and concludes that increase of
permeability by these ways does not affect them negatively. Properties of seats are measured with sufficient

number of 50 persons.

In chapter 8 the author presents novel measurement tool in form of textile layer comprising net of
temperature and humidity sensors. This tool is used for evaluation of properties of 4 seats. Furthermore she
presents the use of new portable device for measurement of moisture permeability of seats.

In 9-th chapter the last one there is presented theoretical description of air flow through channels. This
description is used for obtaining parameters of numerical model. The simulation of air flow through specimen

of PU foam with cylindrical holes and air channels is performed in software Fluent.

| have following comments on the work: In the list of symbols on page 21 the letter Q is reserved for volume of
flow of fluid through the sample [m?] and the letter q for rate of flow [m/s]. But on page 34 the Q is used for
denomination of heat conduction and q for heat transferred per unit time [W]. On the same page the
derivative of q with respect to time is used for description of heat flux with unit [W/m?]. In equation 6 on page
36 the Q is used for amount of conducted heat with unit [J]. In this equation the physical unit of left side of
equation does not match the physical unit of the right side.

The equations are numbered from 1 in every chapter while numbering equation incrementally through all text

is the standard.

In case of use of linear regression for approximation of measured data by line the coefficient of determination
R?<0.95 indicates that data probably does not show linear dependency so the use of nonlinear model should be
preferred (fig. 32 on page 82 — specimen B3 and some others, fig. 48 on page 100 — Retroculated foam, Normal

foam).



On the contrary, the dependency of permeability on pressure in fig. 67 on page 118 seems to be linear. But

parabolic regression model was chosen.

Questions:

1) In second paragraph on page 115 you present, considering the calculation of air permeability, linear
dependency of flow rate through textile layer on pressure difference (egn. 2). On page 119 there is
presented dependency of pressure difference on linear and quadratic term of flow rate (eqn. 4). There
is also correctly mentioned by author that linear term is typical for instance of small velocities. What
do you mean, based on waste range of measured cases presented in this work, does the flow rate and
then as you deduce the permeability depend on pressure difference more in linear (egn. 2) or
quadratic form (eqn. 4) under conditions considered for seats? Why did you choose the quadratic
formula for determination of permeability parameters (page 120)?

2) 3D mash seems to be very convenient material from the point of view of breathability. This material
also successfully passed several days of cyclic loading test without any damage. Do you have any
information about long time durability when the material is exposed to everyday temperature and
humidity change, ultraviolet rays and others? These are condition which is possible to consider in case
of seats. What is the cost of 3D mesh in comparison with conventional PU foam?

Conclusion:

This thesis brings very interesting and complex view on properties of seats with respect to evaluation of human
comfort by means of methods and approaches elaborated for evaluation of textile materials. The large number
of performed and evaluated experiments allows to reader to gain robust knowledge and get the guidance on
problem. So this is the work which lays down solid foundations for any further research. The author proved
ability to use scientific methods, analyze and interpret obtained results. There are presented new experimental
methods in this work and materials modified in innovative way. It is a contribution to development of solved
problem as illustrated by the fact that student is an author or co-author of 10 articles in international journals
including 4 with impact factor and also of 7 articles presented on international conferences. The objectives of
the work were met. The comments mentioned above do not detract from the overall quality of this work.

Therefore | recommend the thesis for presentation in front of respected committee with the aim of receiving
the Degree of Ph.D.
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