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Learning Objectives

1. Distinguish the different heating systems and select the most
adequate one for a given building, taking into account the building,
its use and the local weather characteristics.

2. Analyse the heating billing histories and define the best corrective
measures to reduce the related energy demand

3. Explain the main influences of the occupants' behavior on the
energy performance of a building

4. Distinguish the impact of the human factors on the energy
demand and on the indoor environmental quality of a building

5. Define accurately the ventilation requirements of a building, using
both prescriptive or analytic methods.

6. Identify the possible gains resulting from the use of a modulated
infiltration rate on a nearly zero energy building

ASHRAE is a Registered Provider with The American Institute of Architects Continuing Education Systems. Credit earned on completion of this program will be reported to

ASHRAE Records for AIA members. Certificates of Completion for non-AIA members are available on request.

This program is registered with the AIA/ASHRAE for continuing professional education. As such, it does not include content that may be deemed or construed to be
an approval or endorsement by the AIA of any material of construction or any method or manner of handling, using, distributing, or dealing in any material or
product. Questions related to specific materials, methods, and services will be addressed at the conclusion of this presentation.



Outline/Agenda

» Climate changes and energy
performance of buildings — EU
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Global warming...
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Global warming...

Cooling degree days Heating degree days

Contiguous U.S., Cooling Degree Days, January-December Contiguous U.S., Heating Degree Days, January-December
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Global warming...
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Global warming...

-.l1ast 10 thousand years
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Buildings

Hi-tech « Environmentaly friendly

Energy
X

Environment

Lotte Super Tower 123
Burj Khalifa
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Building and energy

Indoor environmental quality
(temperature, indoor air quality,

lighting)
Hygiene requirements (hot
water)

Energy distribution networks ﬂ'ﬂ!j-....

(wiring, gas supply, technical
gases%

Operating and control systems
in buildings (fire, control,
security)

Systems of transport
(elevators, escalators,
travelators, tube post)

Technological equipment
(central vacuum cleaner,
kitchen, laundry, pool)




Building and Energy
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The 20-20-20 EU policy

by 2030

100%

A
B

A

G

Greenhouse Energy Renewables in
gas levels consumption energy mix

16



The EU policy 2030
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Energy performance of
building

... means the calculated or
measured amount of energy
needed to meet the energy
demand associated with a
Enerey typical use of the building,
(fformance which includes, inter alia,

energy used for:
— Heating

— Cooling

— Ventilation
— Hot water

— Lighting....
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Energy performance of
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Energy performance of
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Energy performance of
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Primary energy

Energy, that has not been subjected to any conversion or transformation process.

Market agent Factor of PE(-) | Factor of Non-RNW PE(-)
Natural gas 1,1 1,1
Black coal 1,1 1,1
Brown coal 1,1 1,1
Propan-butan/LPG 1,2 1,2
Qil 1,2 1,2
Electricity 3,2 \& 3,0
&
Wooden pellets 1,2 R 0,2
Wood 11 e 0,1
Energy of the environment 1,0 0,0
Electricity — export -3,2 -3,0
Heat — export -1,1 -1,0
District heating with more than 80% RNW 1,1 0,1
District heating with less than 50% RNW 1,1 1,0
Others 1,2 1,2

Conversion factors are given by local conditions !!!!



Directive 2010/31/EC
On Energy Performance of
Buildings
Nearly zero energy building

...means a building that has
a very high energy RO -

performance. o
The nearly zero or very low “s

amount of energy required
shall to a very significant
extent be covered by energy
from renewable sources, KA BN
including renewable energy =i T e
produced on-site or e e ——
nearby....

.......




Roadmap to nZEB
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HEATING OF ENERGY EFFICIENT
BUILDINGS
IN CONTINENTAL CLIMATE
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EU climate
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Building Envelope

Facade
— Thermal insulation - limit?

— Advanced materials &
. Vacuum insulation N
« PCM materials |

K]

U [W/m.

- Glazing .
— active facades " Ak
* Double facades )

« Smart "shading,
* Integrated PV, PT systems

-
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Low energy approach -
Urban scale

Master plan

Transportation
distance

Heat islands

DAY

Temperature

Rural  Suburban  Pond Warehouse Urbal Downtown Urban Park Suburban Rural

roan
orIndustrial  Residential Residential
SMART GRID Smart appliances
A vision for the future — a network Can shut off in response L

Energy concept

Local or district energy
,sources” ?

District cooling/heating
Smart grids




Heat sources

Gas

Coal

Ol

Electricity
Renewables




Heating
— Renewable sources
— Efficient sources

— Heat storage

— Efficient heat
distribution (pumps)
— Heat emission

— Measurement and
control

32



Energy distribution - alt 1
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Energy distribution alt. 2
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Energy distribution alt. 3
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Energy distribution alt.4
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Traditional heat source

)l S2:

)

Traditional heat source — gas boiler. Radiator + floor heating, DHW
generation.



Traditional heat source with
integrated DHW

Traditional boiler, heating + DHW generation,
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Bivalent heat source - 1

Bivalent heat source —i.e. heat pump + solar collectors . Warm air
ventilation + low temperature heating, DHW generation.



Bivalent heat source - 2

@3/3?
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Bivalent heat source —i.e. gas boiler + solar collectors . Radiator + low

temperature heating, DHW generation.















Energy distribution 3

Qb= Qt+ Qv- Qg Y nec
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Energy distribution 4
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Energy distribution
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Energy distribution 6
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Case study

évé;n‘a;a‘fa"a':
Refurbished office building — T m

Facade U-value 4.2 W/m2K->
0.68 W/m2K

Hydronic heating system

Equitherm control +
thermostatic valves at radiators

iy 7 T




Case study

« Control system

« Equitherm control of water
temperature + thermostatic
valves at radiators

iy 7 T




Case study

« System operation after installation
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Temperature °C
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Case study
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« System operation after pipe insulation and valves setup
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Conclusions

Energy performance of buildings
certification brought attention also to
heating systems

Heating system efficiency is related to
envelope, source but also to control!!

Heat sources — primary energy related
Distribution network system
Heat emmision control
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