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Up to 90 % of our life we spend indoors... ( SZU 2012)
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Indoor Environment of Buildings-
B ST

 The indoor environment is the environment inside buildings. It is generally

a physical reality that surrounds a living organism with which it interacts
and which contributes to his physical condition constantly.

* |t can be generally considered as a set of three phenomena, which are:
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Agencie : homogeneous component of physical reality, creating flows and affecting
exposed body A BRI ARS8 IRI4H 435 7 AR BT RN 5 MR A
Exposed Body: human, animal, plant, machine or other entity responding to

environment  AAK, ¥, MY, HlasEE HAL S A W) L4k
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Agencie
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Exposed Body (Part) E

respiratory tract(FEILIE),
skin

respiratory tract, skin(5Z k)
respiratory tract, digestive
tract(FH /L i&), skin
respiratory tract("FIR &)
respiratory mucosa( i iE
KL, skin

respiratory tract, skin

Visual system(¥1.t 2 45)
Auditory system( 4% £ 4)

internal organs without
feedback(Jt /15 1) N HIE)

respiratory tract
skin

internal organs without
feedback
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* Ind. Environment influences:
A P BERA
— Health 5

— Productivity 477

— Comfort #r&

\ paets

J. Adam Huggins for The New York Times 26.7.2007

CCHVAC 2014

Indoor Environment of Buildings
T ENAE =
Internal Microclimate
NESHI SR =
Indoor Environment (IE)
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Perception of IE
= W IR RN

Reaction of organism to the environment:
A LR ERI55 1 57

— efforts to eliminate adverse effects in order to
achieve comforts: ;i i i m LUk 247 i
* Conscious — e.g. taking a sweater on, closing window,
running blinds B %47 8-81, KAk, K&, A
* Subconscious — e.g. sweating, shaking, eye
accommodation #EERM-ED, Wi, WiEk, AREE T

— Short-term X long-term effects
T2 3015 0 B 2 i)
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Environmental Comfort
AR 7 1 1
,State of mind expressing satisfaction with the environment”
( Fanger 1970 - ASHRAE)
AT FHILBSZETR T XS L 17 B S

,Feeling of well being physically and mentally” (European
passive solar handbook)
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,Indoor environmental quality is related to coexistence of
thermal comfort, visual comfort, indoor air quality and acoustic
comfort.” (Rehva Guidebook 13)

BB e KNGS, A Arad, EN AN
A AT HIFE 7



Heat-moisture
PR A % microclimate

Nt 2 Noise

Pressure on quality of
TAERT work
e Lighting

W HH Tobacco smoke

i[RI PR 1] Space Constraint

E Y Overtime
ZR Bosses
EE:S Colleagues

CCHVAC 2014

REHVA

Indoor Environment BE
= NIAE

Stress - evokes a response of the organism - strain
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AIR CONDITIONING

R Feeling of dullness
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ToiBEF A Loss of concentration

I8 75 Fatigue

o %% Irritability

STRESS

Sk Headache

STRAIN

& 715k 5 Lack of Energy

R Revmatism

Irritation of muscle

LA membrane
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EFactors forming the resulting statej§

of the environment
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Physical factors of the Factors of the organism G HUARI R &
environment FRE: ) &1 — Age Fi%
— Temperature 5% — Sex 1A
— Humidity VB R — Rhythmicity - breathing, =53k,
— Airvelocity Rk heart rate, body ﬁi‘%“} ;i{ﬂ%
_ Airquality 2 o R temperature, menstrual =~ 5
o cycle ...
— Lighting Y HR

— Psychological factors - state

—_— i nnj A}
Noise RE of mind, introvert/  DIRAE:
- Radiation i%%ﬂ‘ extrovert... ﬁDy z@éﬁ%ﬁ#&y
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— Space 7 [H] — Biological processes -

digestion, sleep, work, rest,

sex... |EWIHFE:
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Components of IE #5t=: .
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— Heat - moisture #-/ Heaik_
— Air quality =S5 moisture
=
* gases Tk .+ Elmg e
* aerosols A LRI field Indoor Air U
. mlcr?orgamsmz WA T E
— Acoustics FIIE nt of
— Lighting Jt¥fEs buildings
— Electro -static, -ion, - Y e
magnetic, ionizing and _
Acoustic

radiation field =i

: P
— Psychological comfort (colors,
surfaces, architecture ...) FEFEZE
Source : Jokl 1986



Energy performance of building
S 5T B HE RUER EN

... means the calculated or
measured amount of energy

needed to meet the energy
A demand associated with a
Energy typical use of the building,
performan

ce which includes, inter alia,

energy used for:

—Heating
CCHVAC 2014

—Cooling
—Ventilation
—Hot water

—Lightin%

ource: DIRECTIVE 2010/31/EU
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conscious'" user behavior

%xample: a consequence of "energy
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Source : Kabele 2006
CCHVAC 2014




RESEARCH
i

-




V .l" vil

"”"mmm o
KPS o 5045 %ﬁmg/\ma—/\egwaﬁaamwfﬁ "

...51@..».-!5.3 fe > I

s geseurcTh c;l/ty of the Dniversity in
Prague: The Mol oB6s.ise6 . r/endly energy effICIent
eoor enwronment



EvurT
UNIVERZITHI
CENTRUM
EMERGETICKY
EFEKTIVNICH
BUDOY

PSSl Sauf s Sl

i\ ) g A g ANAT (DI



L b
Research groups +UCEE Bi

REHVA

Y

/A

Architecture and interaction of buildings with environment
A, MRS A L

Energy systems of buildings

IR RS

Quality of indoor environment
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High performance building materials and structures
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Monitoring, diagnostics and smart control of buildings
BRI 12 W 5 ge s
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LABORATORY OF IEQ

* Parallel test booth for IEQ systems testing. Box in box system - two
identical chambers 4 x 5 x 3 m in the climatic box chamber with controlled
thermal conditions simulating ambient (-20 ° C up to +40 ° C).
Optimisation and full-scale testing of low energy heating, cooling and
ventilation systems in different environmental conditions. Monitoring
temperature, humidity, CO,, VOC, PIV anemometry for air distribution
pattern visualisation. Indoor environmental comfort and air quality
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LABORATORY OF IEQ

Lab of hybrid ventilation with solar chimney for advanced low energy
ventilation systems development and testing. V& &5 X SLH =

Test bed for small air-handling units with monitoring system. Testing of
heat recovery units, filters, fans, exchangers efficiency and optimisation
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