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Schema for scalable control logic distribution

il 4 Ardeshir Mahdavi 72 i 20 SRV 41 S A

First instance: existing building —-VUT, Austria Second instance: new building — FIBAG, Styria, Austria
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Ventilation and Air Distribution

for Improved Health, Comfort, Performance and
Energy Saving in Buildings

Future Challenges

Arsen K. Melikov
CLIMA 2013, Prague

J—
“of Civil Engineering, Technical Linsversdy of Denmark ﬂ
wwrw. e, ditu.dk

"4l mational Centra for Indoor Environment and Energy
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Diffuse celllng

ARNNNRNNNN

28°C & 50% RH

&PV (clean air)

= Cooling Fan (room air)
BNo Cooling Device

g

o

Difficulty to Think (% subjects)
)

response and i

ol
0 - easy, 100 - difficult
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Advanced Hospital Ventilation Advanced Ventilation in Airplane Cabin

The cleansed fitend air is moved
crmahing fwo mr curlains andor a forizon
curtain praventng ammmdnﬂw:’

Advanced Ventilation:
40% less exhaled air in

-:9‘@'

Airsoneft

al rooms, Bedrooms

Future Challenges
Desired

Preferred

Heatlng cooling & ventilation mcorporaled in clothing

Smart textiles: monitoring skin temperature & heart rate 5 : : 2
heating, cooling & air cleaning The Pyramid of Indoor Climate Quality

17 FE R 18 2|52 (T s
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iﬁ ( Human Centricity in Sustainable Indoor Environments ) | ﬁlfé%ﬂlzlﬁ)?}g\l ) %E“
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124 3 [ 5% (FIGBC) 3 RTEL SR S A

$ac Building Passport Office Bullding, Street § 2012

[fi' 25 55 i ¥y (FIGBC) I g SERL [T = TR=s PRoe bl St [ =
Building Passport §I

KATTTOVAINE

| Kiinteistopassi

ELJ

=D

New building: "birth certificate”  Existing building: "heal -
— “‘
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( =+ Y)REHVAJ![J{'iMr. Kurnitski, Jarek [*# FE 4" VT T SER 5 E S (REHVA nZEB
technical definition for nearly zero energy buildings ) | ﬂlﬁﬁyf | JL;‘;:P“T ]FL‘
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Energy flows to be covered by nZEB
definition for EP; calculation

Primary energy indicator EP,

Y (EusSuis) - g S o)

EP, = £ =
Ay A
Delivered energy
i s,
Total energy use on shte
of the building | Exported energy
—_— .

For thermal and electrical energy it applies:

reHva  Delivered —exported energy = energy use —on site renewable

.35 F of Hem-nu__ and Air-c Associalions

[ 32 REHVA % i S0V ot T

"nZEB def is based on detailed system boundaries

[ = == - - -

\

I

1

I

I

I

I E

”'/ X
I Solar gains/ | = g i :
I [——p——

Vi . | sunome R AN ”I‘_PM_
Y —— Heating energy [ BUILDING | Fusls

1 I Heating TECHNICAL prer————

; Heat lon! Couling | -So0king energy | SYSTEMS | o reneaable |

Y El for EXPORTED

| G ey o eaducion | Eneray

| Intemal heat| E:} \ppli | Eleciriity for o | Elactncay

| Energy need 5B and i 3 Heating en

I R LSS
I Energy use SB |

[ o o et e SN e N S G e . . I

Building site = system of and exp gy on site
+ System boundaries (SB) for energy need, energy use and delivered and exported energy
calculation. The last one may be interpreted as the building site boundary.
REHVA  , Demand reduction measures can be distinguished from RE solutions in the energy use SB,
not in the delivered/exported energy SB
E f of Heating, tion and Airc Associations

33 AR SR (3 F S
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Example of nZEB office — primary energy

System boundary of delivered and exported energy on site

Solar and internal
heat gains/loads

ENERGY NEED wovniw st | engnay HEED
e | a2 kwhiim? a)|

BUILDING TECHNICAL

wsers SYSTEMS

Gy ) Bailer DELIVERED ENERGY
3 8 heating e SONC

Free cocling j——

40/10=04

Compressor cooling

- 79/35=23

|

1

Fans and pumps 5.6 |
Appliances 215 EXPORTED ENERGY

Lighting 10.0 Electricity 3.0 .

"

I

I

Sum of electricity 19.8)

Delivered and exported energy on site

Primaryenergy: £P =42.10+338.20-90.20=538"—

m'a
+ Electricity use of cooling. ventilation, lighting and appliances is 39.8 kWh/(m? a)
+ Solar electricity of 6.0 kWh/(m? a) reduces the delivered electricity 1o 33.8 kWh/im? a)
+ Net delivered fuel energy (caloric value) is 4.2 kWh/(m? a) and primary energy is 54 kWh/(m* a)
-
F

derahon of Evropean Heating, Ventilatio

il 34 T RF-IREES HEE Y FIRRERRIR [E R

Summary: REHVA nZEB 2013

ZEB, net ZEB, PEB and nZEB definitions
A set of system boundaries to calculate:

Energy need

Energy use

Delivered and exported energy

Primary energy

Renewable energy ratio

Nearby energy production

Sites with multiple buildings

Load matching and grid interactions

* Worked examples

« National low energy and nZEB requirements/targets from
selected countries

Fadaration of Eurcpean

B! 35 KT TR YT pIL B b R

(+) E'Yﬁl“’s?ﬂ%‘ﬂ@:éﬁ - E’Fﬁ (SHASE) J:Eﬂnzlm;ﬁ@ﬁfﬁ% TSPV i"'r}%t’ﬁ«]‘
BIMJ f ;rgﬂ #;H\ﬁﬁ%ﬁt %WF HI] (USRI Sy LR b
WIPVE Tl 152 5 RUOSAS -
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1) BIM and rationalization in design + construction

phase

Client
decision making 4 &
" Common Platform
, BIM
Faster Designer Contractor

& in depth
examination

communication
Efficient data production and management through life cycle
A Vision of Air-conditioning and Sanitary Engineering for the 21* Century |

=

[ 36 [ 14 RAFIEE T 567 (SHASE) i 21 Hl el

3D Plan integrating various building information

Design (] |

Structure | [T i
Electricity peuein" =
=} EIFEE
HVAC L"ﬁ.ﬁh
Plumbing e Integrated BIM
R Y 3D B

Interference check on pipeworkin  Interference check on pipework
machine room and building frame

[ 37 BV 1 ¢ BIM FeLt fbid 5 Ay

>
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\2 4_‘ 4_‘

m CAS(Computer Aided Slmulatlon) CFD

CFD Model generated CFD comblned with BIM
from 3D-CAD data

[jil 38 572 {* BIM {§-3D-CAD % % CFD ffﬁifgjj"’rfi':lj,%gﬁ

m : CAS - Light Environment

Daylighting Brightness distribution

[ AV2 F BIM 2B 53 i

phase

Integrated building information platform throughout lifecycle

— B initial
Cost P - <. planning

Cost analysis e
analysis Final > Initial

perspective

design design
Final Structural
drawings design
Environmental

consistency
Interference s
check check simulation

[jif 39 233 {* BIM £ ﬁ7\ Ay F[«FI_??*EIUZ" «F"[

Pxﬁiﬁlﬁ%ﬁ%é»ﬁjﬁ E| ?FEIF{I pr*jﬁ%‘:%%a@‘%ﬁ—n,é&iﬁfﬁ:%;ﬁ@ , E'J?F‘ s

A5 }“%f?u 7 B P ?T?‘W’Fiﬂ%‘ - &J‘E’g’ﬁ‘&‘ﬁ@
ﬁtl 3ﬂ_"5‘}§4 ~ fﬁ—k%ﬁﬁ? K:EIIEFPB%'}” N gjﬁ% ;fi_k%ﬁ ]WJ;

VR

iR
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pH -
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¢j"i‘*ﬁ['ﬁiﬁ'ﬁ%‘?ﬁ]‘ﬁf@%%%@% o ifﬁ i (T ﬁ)ff‘) YUV S BLEED
E'Ié“&?%ﬁ UBE HEYE City Green Court > JU& % '/%ZI‘_}Q* I ) g 7 fﬂ
[t [ bkt S gl R S R [ TR o

City Green Court MY 87t » Biyh 27t 1 g™ [32 l SePy > SEARI A 1= 17
FITFY6,300 m” 5 S SEH I FE ) A [ Y4k Pankrac iy Bh > |V 5 Skanska
FUBENYEE « T KA YIS AP IR MR ] T
& (Line C) IE_JIH Yl SRR A A ¢3ﬁ*‘<FH% LT A il o pl
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SRR » TR SEN A I -
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o — =
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Ground floor

-
]

LB

[

)

(5]

~L

=

=

=

m

=

—

=

(a1
Toral beerasbie area of floar: . = Ne il awid:
1071 sgm 785 sqm

O Brasderia arpa

Building under construction &Y sy m
= thetailed arcas may
b subject to minor Q Reception and atrism anea
afpsments.

[B 49 City Green Court ¥/t [Pl
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Sample spaceplan
Single tenant

Arpa 1o lpase: OHice area to lease:

2074 !q m . 1 REE sqm
AT area:
176 sgm

Baibding uncler construction o

» detaded anees may D L

b sushject to minor

aufjustments,

[ﬁ‘ 50 City Green Court #5278 /@ T f&'l[ﬁ‘ (21

21



'F""Ei o - gr-

=

'IFH B

[ 54 FlVE=SE o P ebier s

22



mmmre———— e
ER L T

. i 4 j‘ B
ﬁgﬂ[ 58 Fi9}s 7J<£FP [@@;@ﬂ&[ ﬁgﬂ[ 59 LI &F]PF

23



‘51

i

[Fﬂ[ 63 %+ City Green Court * [ |

e
N~

24



Environmentally conscious solutions:

Green

el . & sustainable Sites (55)
th I n kl n g »  Escellent accossibility by public transpart
s Agreen park in the vidnity of the prosect
. ; = Services within close proximity
I n rea l I 't »  Construction on brownfisld
y v Reserved parking for hybeid vehicles and electramabiles
s Greenroof

Parking Tor bicycles, showers and locker rooms
Reduction of light pollution of the project’s sumoundings

) Water Efficiency (WE)
»  Use of mimwater for imigation and aircenditioning
= Limiting water wastage
- fignly eshciemnt wrigat

' Energy Efficiency, protection of ozone layer and
atmosphers (Ebr

= Low-pressure air-conditianing, wentilation and heating

- (o i B o distribiutd al sl Trest i

n A Iggbatieseg syl (e 1 | LA S
daylingt 1] Fully s i kiglhits

s Separate metering of energy and water comsumption

@& Materials (MR}

Products on the basis of wood with FRC centificate
Reeycling of building waste

Use of regional materials

Communal waste separation

Use of recycled materials

& Indoor Enviranmental Quality (IEQ)

Manitoring of interlor and exterior CO2 emissions

The aption of autormatic switching off of work stations after working hours
Healtkny work erdronment

Automalic reguiation of fresh air feeding according to CO2 level

Control of chemical pollution sources o '?&
Individual temperature cantrol @

AT T ol imfers I PRTErCr Dl 15 ] ,\i

& Innovation and Design (ID) Ly
Green educational programme

150 14001 certified general contractor

Very efficient systemn of drinking water retention

- [ 64 City Green Court jf]i= [ LEED ]?i,%ffl ARG G
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