Presentation in the REHVA seminar
HVAC for Net Zero Energy Buildings
at ISH Frankfurt March 17, 2011

Indoor Air Quality and Climate
Consideration in Zero Energy
Buildings
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Healthy and Satisfied Persons

« Clean air to breath.
« Thermal balance is a result of a various environmental conditions.

« Comfort sensation depends on the individual: the metabolism, the activity
level of body and the clothing resistance.

« Lightis the most important factor influencing our daily rhythm.
« Disturbing sound environments cause irritation

 Discomfort increases stress hormone level, breaks and sick leaves and
reducing productivity.
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Indoor Environment and Wellbeing Debt

® Systematic management
of indoor environment

Indoor
Environment @ Refurbishment debt
Quality
@® Wellbeing debt
0 5 10 15 20 Years

* Wellbeing debt grows slowly
« After refurbishment it disappears slowly
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The percentage of the dissatisfied on
thermal comfort, air quality and acoustic privacy
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Dissatisfaction in Office Environment

(thermal comfort of the whole body)

< 6% (A-class, pr EN15251)

> 30 % (real projects)

Is project designed poorly ?
Is building built wrongly ?
Is maintenance poor ?
Are spaces used wrongly ?



What should we do as an industry?
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Sustainability

1. Conservation of energy, water and materials
2. Sustainable sites and transportation
3. Outdoor atmosphere
4. Indoor environmental quality
5. Waste

Source: LEED™ (Leadership in Energy and Environmental Design)
standard of US Green Building Council
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Sustainable Living Environment

Energy Fridge-Freezer
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Delivered and Primary
Energy Consumption

@ Heating of O Heating of @ Heating of
spaces B Heating of spaces ventll(?tlon
305 5%
ventilation
B Equipment 10 % B Equipment I:l Coollng
28 % 31 % 8 %
|:| Cooling
7 0% |:| Fan energy

12%
\ B Pumps

|:| Fan energy 0%
11%
l Pumps
0%

@ Lighting @ Lighting
38 % 41 %
Delivered energy 77.7 kWh/m2,a Primary energy 175.4 kWh/m?,a

(Primary energy factors: Gas 1, Electricity 2.5)

HVAC + lights: 48.9 kWh/m?,a HVAC + lights: 125.9 kWh/m?,a
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Improvement in Primary Energy Efficiency:
Focus should be on Building Services

The role of the insulation

\ Heating of
Heating of spaces ventilation
, Cooling
Lighting
Fan energy
Pumps
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”’Use technologies that enable
the use of sustainable low energy cooling

- displacement ventilation

- chilled ceilings
- chilled beams”

Source: Sustainable low energy cooling: an overview
CIBSE Knowledge Series 2005
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Demand Controlled Ventilation Saves Energy

”Considerable amounts of energy can be wasted on ventilation
of empty offices”

”Reduced energy costs in demand controlled ventilation (DCV)

alone will cover an investment of about 300 € in Norway or 700 €
in Denmark per cellular office.”

Source: Demand controlled ventilation for office cubicles — can it be profitable?
Mysen et.al., Energy and Buildings, 2002
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Every year, indoor air pollution is responsible for
the death of 1.6 million people - that's one death
every 20 seconds.

Source: WHO fact sheet n:0 292, Indoor Air Pollution and Health, 2005
www.euro.who.int
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Source: Impact assesment of the thematic strategy on air polution and the directive
on "ambient air quality and cleaner air for Europe”, EN Summary paper, 2005
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Source of indoor air contaminants in EU-27 .
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Cleaning and other household N\ o' st e
Ventilation and conditioning ‘

50 73 Building materials

Furnishing, interior materials
and electric appliances 130

Building site (radon from soil) g4
Heating and combustion \

Outdoor air
290
1100
Water systems,
dampness and mould
360
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Effect of Ventilation System

"In more recently built buildings with advanced filtered
mechanical ventilation and air conditioning systems,
the infiltration of outdoor air fine particles (PM2,5) is
significantly lower than in old buildings with natural

ventilation via open windows and vents.”

Source: Hanninen, et.al, Reduction Potential of Urban PM2,5 Mortality Risk Using Modern Ventilation
Systems in Buildings, Indoor Air 2005

IAQ in ZEB




Indoor Climate and
P r O d u Ct i V i ty ...air quality and temperatures

in classrooms are important
factors in the learning process

and improving them should be

*”A minor 1 % (5 min/day) increase given as much prioriy as
In office work can off-set the annual  improving teaching materials
cost of ventilating the building.” and methods.”

*"Doubling the outdoor air supply

rate can reduce sick leave
prevalence by 10 %, and increase
office work by 1,5%.” Research Report on

Source: Wargocki, Seppéanen: Indoor Climate EffeCts Of HVAC

and productivity in Offices, Rehva guidebook

n:o 6, 2006. On St“dent
Performance
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A thought to finish

“You cannot fight against the future,
time is on our side.”

William Ewart Gladstone
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