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Predikcia celosvetového rastu
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2, 98 mil ton CO:

Emisie z nakupenych

materialov

. 4

Zivotny cyklus klimatizacie

1,31 mil ton CO: 42 000 ton CO- 296,78 mil ton CO:

Znecistend voda

Emisie Emisie vytvorené
10,42 mil m? ] )
produkované pri prevadzkou Daikin
chemickeé subst. _ )
preprave tovaru zariadeni na trhu

2000t

PDAIKIN

30,63 mil ton CO:

Emisie vytvorené
nicenim sklenikovych

plynov

Hlinik, Zelezo, med
chemické produkty
Plast

1,08 mil ton

Elektrina, plyn, para, Nafta, benzin Energia spotrebovana
voda: 12,33 mil m3, spotrebovana na prevadzkou zariadeni
potreba energie transport DAIKIN na trhu
15.080 TJ Palivo 377 TWh
’
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Tepelné cerpadla na Slovensku
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Cesta k enviromentdlne uvedomelej spolo¢nosti
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ENERGETICKA EFEKTIVNOST

V priebehu Zivotného cyklu klimatizacného zariadenia, od
navrhu a vyroby aZ po pouzitie a zneSkodnenie, sa vacsSina

CO2, ktora sa uvolnuje, vyskytuje pocas pouzivania produktu.

CHLADIVA S NIZKYM GWP

Od chladiv sa vyzaduju rozne charakteristiky v zavislosti od
toho, ¢i sa pouzivaju napriklad v obytnych alebo komerénych
klimatizacnych zariadeniach, ohrievacoch vody a priestoru
alebo v chladiacich zariadeniach.

A
[
ZIVOTNY CYKLUS

Daikin je jediny komplexny vyrobca klimatizacnych zariadeni,
ktory vyvija vSetko od chladiva po klimatizaciu a zaobera sa

regeneraciou, recyklaciou a destrukciou chladiv.
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EER 37,5

Teoreticka ucinnost Carnotovho cyklu. Dnes
klimatizacné zariadenia pre domacnosti a
komeréné pouzitie dosahuju maximalne
14% z tejto hodnoty

Zdroj: lain Campbell, Ankit Kalanki, Sneha Sachar - Solving the global cooling challange
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Vyuzivanie energetického
manazmentu na vykonavanie

efektivnej prevadzky budov s

B
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centralizovanym systémom

energetickej u€innosti a

obnovitelnej energie
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Poskytovanie energetickych
sluzieb v celom hodnotovom
retazci
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Slovensko

Mesacny prehlad Spotreba po vnutornych Spotreba energie pocas Spotreba energie pocas Nastavenie vnutornej Vyhodnotenie vykonu

spotreby energie jednotkach volnych dni. pracovnych dni teploty vonkajsich jednotiek
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Monitorovaci systém

Jednotka/rok
Active monitoring
Reporting
min 500 €

ALL CONNECTED



SILA VZDUCHU

Daikin  sleduje  kvalitu  vnatorného
prostredia , ktora jednoznacne prispieva k
zdraviu ludi a k pohodlnému Zivotnému
Stylu. Uprostred rastucich potrieb na
kvalitu ovzduSia v dosledku jeho
znecistenia sposobeného hospodarskym
rozvojom Vv rozvijajucich sa krajindach a
sprisnovanim predpisov tykajucich sa
priestorovej  hygieny vo  vSetkych
priemyselnych  odvetviach, sledujeme
bezpecnejSie, zdravSie a pohodinejsie
ovzdusie z roznych uhlov pohladu vratane
Cistoty, prudenia vzduchu a zapachu,
ktoré tiez prispievaju k vytvaraniu
komfortného a zdravého prostredia v
kancelarskom, domacom a nemocni¢hom

prostredi

P"DAIKIN

01 Sviezi vzduch

Produktivne kancelarie, miestnosti
zvysSujuce koncentraciu, miestnosti
pomahajuce zvysovaniu kvality
spanku

02 Zdravy vzduch

Znizovanie poruch spanku,
miestnosti citlivé na stres,
miestnosti zniZujuce teplotny Sok

Ochrana zdravia pred atmosferickym
st znecistenim, znizovanie rizika infekénych
chorbb, predchadzanie upalu



Spanok

Aka je cena, ktoru by ste zaplatili za spanok ? V sucasnosti vela fudi pravidelne pouziva rozne pomocky na zmiernenie

P DAIKIN

nespavosti. Tato tendencia s s vekom stupa. Je pravdepodobné, Ze prave v spalnach sa "air conditioning" zmeni na

Herbs are said to be cffcctive in relieving insomaia,
and are drank as infusions. The ancient Egyptian
queen, Cleopatra, is said to have drank chamo-

‘mile infusions as a sleeping aid. It s said that of

all varicties of chamomile, German chamomile
particularly suited to infusions.

The 20th century beginnings of

Old techniques used to make
sleep comfortable,

such as mosquito nets,
which keep away insects
but allow air to flow

understanding sleep

Serious Research into Sleep
Began with the Discovery

of REM Sleep

Presently, many people have sleep-
ing difficulties—as many as one in
five adults. There is an increasing
body of research showing that sleep-
ing disorders can increases the risk
of dementia and depression if not
addressed, and that they can trigger
other lifestyle-related linesses. We
cannot dismiss these as “simply a
lack of sleep.” However, it has only
been 60 years since we started to gain
a sclentific understanding of sleep
and evidence of the close connection
between sleep and health.

There is a systematic rhythm
to human sleep

In 1953, Doctor William C.
Dement and his team at Stanford
University discovered REM sleep,
‘which suddenly threw the spotlight
on sleep medicine. Human sleep can
be divided into periods of light and
deep sleep, which is now understood
to relate to what was recognized as
REM and non-REM sleep. The char-
acteristic of REM sleep, which we
call “light” is that we are in a state
of wakefulness where the brain is
active. Recent research has revealed
that, at this time, the brain is organiz-
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ing the vast amount of information
acquired while awake into necessary
and unnecessary information. Tt is
creating an index to store Important
memories for later retrieval. What
remains after we wake s the memory
of the dreams we saw during REM
sleep.

Non-REM, or deep sleep, is for the
purpose of resting the brain and for
maintenance of the body. At this time,

Records of mosquita nets exist from 1500
years ago, however their manufacture in
Japan s said to have begun in carnest
during the Nara Period. However, these.
were huxury items that were not available
to common people until the Edo Period.
One s depicted in the Picture of Women
Overnight Guests by the Japanese ukiyo-c
artist Kitagawa Utamaro.

akthough the body’s muscles do not
stop working, the brain rests, breath-
ing and pulse become very gendle, and
blood pressure decreases.

Sleep is comprised of akernating
periods of REM and non-REM sleep.
As the time to wake up approaches,
REM sleep becomes longer than non-
REM as we prepare to awaken. If we
wake up during REM sleep, we will
enjoy a more peaceful start o the day.

Japanese have the world’s shortest sleep length

(Time: ~ mins/day)

According to a survey by the Organisation for Economic Co-operation
and Development, (OECD) comparing slccp length around the world,

[rivien the length of slecp is cxtremely short in Japan, and women, who
bear greater respansibility for housework and raising children, sleep
less than men. In terms of age, peaple in their 40s and 50s slept the
Ieast—between six and seven hours on average.

"human conditioning".

© bmsn xoomicir: Sleep

Sleep disorders and
lifestyle-related illness

Scurce: Health lekbematia tee the Prevension of Litsty
iines welate o the Miaisry of Heahh, Labour 1

Increased risk of developing a lifestyle-related
illness and worsening of symptoms

Cardiovascular disorders (myocardial I

infarction, cerebrovascular disease)

A good night’s sleep
is the tender nurse
provided to us by nature.

William Shakespeare

Shakespeare was a playwright and paet
active in London from the late 16th
century. The peychological realism with
which his keen perception enabled him
1o depict stories has led to him being
known as the foremost writer in English
literature. He wrote many masterpieces

1f insomnia becomes chronic, other
problems can arise such as greater
stress on the sympathetic nerves,
and excessive seerction of ghicocor-
ticoid, which increases blood sugar
Ievels, and the risk of developing
diabetes can inerease by 50%.

The ideal length of sleep
varies by individual, but sunlight
is most effective for waking up

Doctor Dement, who has continued
to extensively apply himself to
research as a leader in the field of
sleep medicine, later stated that sleep-
ing disorders are the cause of many
ilinesses, and result in significant loss
to a nation. In Japan too, the Ministry
of Health, Labour and Welfare has
summarized the risk of illness associ-
ated with sleeping disorders, as shown
in the chart above.

Varlous theories exist regarding the
question of the ideal length of sleep.
Although the answer differs depend-
ing upon the constitution of each
individual, the amount of work they
do, and their age, the following results
of research have been reported. If
people get less than four hours of
sleep for two days, the body produces
less leptin, a hormone that suppresses
hunger, while producing more ghre-
lin, a hormane that increases hunger.
Effectively, chronic sleep deprivation
can be a cause for excessive eating
and obesity, increasing the risk of
diabetes and other lifestyle-related

besides his four greatest plays—Hamlet,

Shortened life expectancy

illnesses. However, excessive sleep is
also unhealthy.

Ttis difficult to judge sleep simply
according to the number of hours
slept. In recent years, there has been
increasing research regarding the
quality of sleep. According to the
so-called Stanford Sleep Method, one
rule for better sleep is to bask in sun-
light when you wake up in the morn-
ing. Exposure to strong sunlight stops
secretion of melatonin, a hormone
that regulates sleep. This hormone
helps the body to recognize the start
of the day, and makes people drowsy
at night when it is secreted again.

Macheth, Othello, and King Lear.

Furthermore, consumption of
chicken breast and other products
containing imida-peptide, a strong
anti-oxidant that helps recovery from
fatigue, also has the effect of improv-
ing sleep quality.

In addition, bedding has also been
shown to affect the quality of sleep.
Some hospitals have established
outpatient pillow clinics. In many
cases, adjusting the pillow can help to
resolve conditions which may have
caused trouble for many years, such
as headaches, stiff shoulders, pains,
or numbness, leading to a better
sleep. 1]

Sleep depth fluctuates according to a set cycle

(Sleep depth) gy Non-REM slesp (dsep slesp) 1 : REM slesp (light slsep)

Light

Secretion of growth hormone

0 1 2

e T e e
(Length of sleep)

According to the Stanford Method, in altcrnating periods of REM and non-REM sleep, the
condition of a good slecp is proper decp sieep for the first 90 minutcs. With regards to wak-

ing up, if an alarm s st to coincide with

awakening, it helps people to wake up properly.

In order to sleep better

An Order-Made Era is
Approaching for Sleep

For modern, busy people, it can be
hard to ensure sufficient sleep length.
Thomas Edison, the inventor, known
for his short sleeping hours, is reputed
to have said that the more foolish a
person, the more prone they were to
sleep In excess. In terms of cutting
back on sleep to have more time in
the day, modern people are on a par
with Edison.

Could it be the price to pay for
making light of sleep? Presently, many
people regularly use sleep inducers
to alleviate insomnia. This tendency
becomes more apparent with age.

Polysomnography (PSG) is 8 method
whereby clectrodes are attached to the
face, head, and body using tape to record

brainwaves, breathing, and the movement
of the cycs and museles, in order ta inves-
tigate the state of slecp. Airitmo is a sofa
developed based upon soine technology,
‘which conducts sensing on the sitter.

12 | Chalenge 2017 Vol. 2

An era when more sophisticated,
multi-functional air conditioners
are required in the bedroom

This background is spurring
research into sleep, and Daikin is also
staking lts prestige as an air condi-
tioning manufacturer on cantinuing
research and development. One exam-
ple is Daikin's research into “soine,”
which started in around 2000. Soine
is a concept product perfected by
Daikin over a 10-year period. It con-
stantly monitors the sleeping condi-
tion of people, automatically adjusting

room temperature using a dedicated
controller for sleeping.

One cue that inspired the research
was feedback from consumers indicat-
ing that they tended to use expensive,
sophisticated air conditioning in the
living room, but were not so particu-
lar about air control in the bedroom.

Looking back on that time, Takehiko
Hiel, who worked on the research for
many years, said that “We wanted to
change people’s perception of sleep
through the introduction of multi-
functional air conditioning for the
bedroom.” As research progressed,
they discovered the following with
regards to body temperature regula-
tion in sleeping people.

During sleep, the human body’s
temperature regulating function is
reduced in comparison with during
the waking hours, and it also differs
between REM and non-REM sleep.
The body is particularly suscep-
tible to changes in the surrounding
temperature during REM sleep. At
this time, the body’s ability to regu-
late temperature through perspiration

Soine, a dedicated
controller for sleep

Takehiko Hiei

want to provide the
best possible air 24
hours a day, 365 days
ayear”

in
P

r\? One form of the ideal sleeping space as conceived by Daikin

A “sleeping capsule”
created in the quest for
a comfortable sleeping space

Daikin has combined its air condition-
slecp-
=
fortable slecping space. The caps
uses the principle of kecping the head
ool and the feet warm, adjusting heat
distribution by approximately 4°C,
thercby reducing the activity of the
sympathetic nrves, which control
stimulation, in order to achieve a more
comfortable sleep. At the beginning of
slecp, it uscs a foot warmer and
vibrator synergistically to promote
blood flow and thereby encourage
slecp. It simultancously delivers air
containing negative fons and forest
aromas, which are said to have a
positive cffcct on slecp, to enhance
relaxation.

is reduced.Furthermore, we discov-
ered that, because the proportion of
REM sleep s higher during the latter
hours of sleep, It is easier to catch a
chill if the room temperature s too
low at dawn.

For this reason, solne uses a rubber
tube containing air-pressure sensors
t0 detect the state of sleep. Because
body temperature falls during deep,
non-REM sleep, it supports this by
decreasing the room temperature by
1°C. Then, because the body’s tem-
perature regulating function is less
effective during light, REM sleep,
soine raises the room temperature by
1°C s0 that the sleeper does not feel
the cold.

In addition, body temperature is
affected by one further rhythm during
sleep, whereby body temperature
gradually falls three to four hours

& ttvmsn xoomicise: Sleep

© Air conditioning moduleAJr conditioning using  quiet Pekier device with no engine.

@ Air purifier Delivering clean air containing negative ions and phytoncide.
@ Foot warmer ‘Warms the feet to prevent chills and to stimulate blood flow.
@ Vibrator Uses a gentle massaging effect to stimulate blood flow.

TIC is equipped with a range of
testing equipment (o assist in de-
veloping the ideal slecping space.
The photograph to the left shows
the test subjcct going through
their regular indoor routine. We

measure the room temperature,
axygen, CO; and s0 on
in this room to measure the efiect
of roam environments on humans.
We leverage these facilities to un-
dertake our sleep-related research.

after we fall asleep. Thereafter, body
temperature slowly rises again until
we wake up, in a gentle V-curve.
Consequently, in addition o the +1°C
adjustment to the base temperature,
we set soine to lower the room tem-
perature 2°C over a period of three
hours from the time of sleep, and to
gradually return o the original room
temperature by the tie the sleeper
wakes up.

“However, room temperature is not
the only factor that impacts sleep.
Light and sound, the body size of
each individual, and differences in
metabolism also have an impact. For
this reason, in the future, we would
like to take these factors into account,
to build a system that provides sleep-
ing conditions suited to each individ-
ual,” according to Hie, who worked
with Yasumoto on the research for

solne.

In order to verify the accuracy of
soine, tests were conducted on the
solne ftself, while polysomnography
tests were conducted simultaneously.
(See photographs on the next page)
Over 10 years, we gathered data on
over 10,000 people using polysomnog-
raphy and other testing, and continue
our research t this day.

Our sophisticated dedicated con-
toller for sleep will revolutionize
sleeping. That time is surely coming
soon. 1]




Pocitanie Ovediek
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Ked" myslime na prvky optimdlneho ) )

prostredia, zvyc¢ajne myslime na vlhkost,
teplotu, vonu a svetlo. Pri spanku
vyzkum ukazal, Zze jednym z faktorov,
ktoré napohamaju spanku, je rytmus, Ci
uz ide o rytmus srdca, jemny vanok
alebo kolisku, alebo aj vibracie v
automobile a vo vlaku. Myslienka
vytvorenia  pohodlného rytmu v
priestore spanku pomocou ovladania
klimatizacie nas viedla k novému
konceptu. Koncepcia tohto inovativneho
produktu sa nazyva ,Pocitanie oveciek”,
pretoze rytmicky vysiela jemne tlakové
viny vzduchu ktoré uspavaju ako keby

ste pocitali ovecky




POZORNOST

Aktivacia sympatickej nervovej sustavy
Prevencia ospalosti

ZvySenie koncentracie

P DAIKIN

Aktivacia parasympatickej nervovej sustavy
Relaxacia

Znizovanie unavy

UVOLNENIE

Konvencéné
riadenie

Teplota, Vihkost’ vzduchu,

Prietok vzduchu, Filtracia

Inovativne
riadenie

Stimuldcia zmyslov, Zmeny
kvality vzduchu, Premenlivy
prietok vzduchu, Premenliva

teplota vzduchu
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Produktivita

Pri zvySovani intelektualnej produktivity
zohrdva hlavnu udlohu klimatizacia. Ta
umoznuje fudom v tropickom podnebi
fungovat rovnako efektivne ako ich
naprotivky v chladnejsich klimatickych
podmienkach.

Technologia

Daikin sa snazi vytvorit nové rieSenia v
oblasti klimatizacie, ktoré ponukaju
pokrocilejSie rieSenia, a tie vyzaduju
pouzitie loT a Al technologie tak, aby
pomohli identifikovat dusevny a fyzicky
stav [udi

Zdravie

Zdravie je ovplyvhované mnohymi
psychickymi a fyzickymi  faktormi,
vratane kvality spanku, Unavy a stresu.
Medzi tieto Unavy patria také, ktoré si
vyZzaduju Specifické rieSenia. Je vsSak
tazké objektivne vyhodnotit Unavu a nie
je jasna, korelacia medzi pri¢inami unavy
a chorobami.
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(Arousal level) —@- Temperature stimulus Light stimulus
—®— Aroma stimulus --®-- Fixed condition*

Yerkes-Dodson Law ‘ ,
High | | Without control i During control i Without control
um] 9 Drowsy  iAppropriate; Excited/Nervous 5.0
;‘E I I Intellectual productivity ‘/. ®
Sensing B P @ : is maximized with the 4.0 O \
g_ : i right level of arousal \“\. ] —
E i : 3.0 i~ : /." -
Arousal-level Control technology T o ! ' @ — 1 O °-
estimation technology | Arousal-level Propose = ; ! i y T v
. . . e s = I 1 ) ]
Quantify condition . air conditioning, Air onditoning = : ! Maintain the appropriate £0 : '
. of drowsmess estimate lighting a'nd lghting and ' Low ! ! condition using 5 minutes 5 minutes 15 minutes 25 minutes 35 minutes 45 minutes
rom camera images aroma settings aroma settings o Arousal level High environmental controls before after after after after after

* Room temperature setting: constant 27°C, lighting at 700Ix, no aroma

Prepojenie snimania (NEC) a

Vztah medzi troviiou Zmeny urovne vzrusenia v

kontroly (Daikin / NEC)

Na zaklade tychto overovacich testov Daikin a NEC
vybudovali prototypovy kontrolny systém na
detekciu priznakov ospalosti od stupria otvorenia oci
a pouzitie stimulu kombinujuceho klimatizaciu,
osvetlenie a aromu. Vyzkum prebiehal v kancelariach
Daikin (40 m?) a NEC (200 m?). Prostrednictvom
tychto pokusov sa ziskaju udaje o Urovni vzrusenia,
ked zamestnanci pracuju, a vykona sa

environmentalna kontrola klimatizacie a osvetlenia.

vzrusenia a vykonom

Udrziavanie spravnej JUrovne vzruSenia bez
evokovania ospalosti sa povazuje za doélezité pre
zvysenie intelektudlnej produktivity ( vid graf ). Na
skimanie najlepsej metddy a nacasovania aplikacie
environmentalnych stimulov na udrzanie Urovne
vzrusSenia sa na subjekty aplikovali stimuly zloZzené z
klimatizacie (teplota), osvetlenia (osvietenie) a
aréomy (vone), pricom sa periodicky merala Uroven

ich vzrusenia na overenie zmien.

dosledku roznych stimulov

Vysledky potvrdili, Ze teplotny stimul z klimatizacie
dokadze udrzat spravnu uroven vzruSenie dlhSie v
porovnani so svetlom a vbriou. Priemerna uroven
vzrusenia v porovnani s Ziadnymi podnetmi bola o dva
stupne vysSia a ospalosti sa zabranilo o viac ako 45
min. od momentu objavenia sa jej priznakov Spravna
uroven vzruSenia sa udrZiavala pri zniZovani teploty v
miestnosti o 3 stupne C°. V tomto nastaveni teploty sa
da vratit aj na pévodnu hodnotu v kratkom ¢asovom

obdobi. Tym sa aj potvrdila rovnovdha s komfortom
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Vzduchova sprcha / Cisticka vzduchu a kontrola vone
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