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passive solar gains Back-up heating system Internal heat gains

7.5m2 flat plate with
500 litre storage tank

covered of

average annual
DHW demand




e IIl_l I 80:20 pellet boiler with 10kW output
connected to buffer tank and water to air

heat exchanger

compared to standard of
100 kWh(m?/a)

Cost of heating, hot water and
mechanical ventilation combined
per year per square foot is

83% efficient delivering 0.4 ach and

i consuming 70W

consumes

but recovers




Clean filter

Filter after 9 months




Measured Air Quality In bedrooms

C0O2
concentration

Carbon dioxide
levels in
conventional house

Carbon dioxide
levels in Wicklow
Passive House

. MosArt Passive House, Ashford,
= Co Wicklow







Passive House Planning
FIC ANNUAL HEAT DEMAND

Interior Temperature:
Building Typeilise:
Treated Floor Area Ares

Uvalue  Temp. Factor f, G

Temperaturs Zone . WHmK) kkhia Floor Area

Exterior Wall - Ambient | A *i 0.140 1.00 60.4
Exterior Wall - Ground = 0.66
. Roof/Ceiling - Ambient *i 0.142 1.00 60.4
Floor Slab *i 0.116 066 60.4
= 1.00

Windows A

Exterior TB (length/m) | A
Perimeter TB (length/m) : P
. Ground TB (length/m) B
Taal of All Building Envelope Areas —_— kihim's)

Transmission Heat Losses Q. o 10732

/

Triple glazed with overall U-value

Typically double low-E coating, —
argon filled

e

Special low conductivity spacers —— ==

Double-gasket for airtightness —

Frames ‘thermally broken’ —
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Type

U,- value
(W/(mZK))
Surface
temperature

solar (5 value
transmittance

single

triple
low-e, Ar

500

o -

annual energy balance kWh/m?

-100 —

Extremely poor (normal)

400 |

300

200

100

installation

W/(mK)

W/(m2K)




Recom mended installation W/(mK)
installation W/(m?K)
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Exemplary 21st Century Commercial Projects
Energon Offices - Architect Stefan Oehler

External Temperature:

If > + 5°C = No heating
required

+ 5°C to - 5°C = Heated by

waste heat from kitchen and
server room

If < - 5°C = District heating




Conventional offices = €12.50 / m? / year
Energon offices = €2.50 / m? / year
Saving of 80% ($90,000 / year)

Built at no additional cost

Payback from Day 1

Architect: Gernot Vallentin

Breaking all the Passive House ‘rules’:
-Built at no additional costs

-Relaxed and curving form

-Traditional radiators in the classrooms

-Openable windows for cooling




Architect: 4A, Stuttgart

Joseph Doyle Architects

Worlds 1st PH Supermarket




Current Passive House Activity in Ireland
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Irish Rail Commercial Building Several Homes

MosArt Passive House Retrofit, Foxrock, Co. Dublin
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All windows replaced with triple glazing
(upgraded from 2.90 to 0.81 W/(m?2K)

Triple glazed roof lights




Full fill cavity insulation along with internal dry lining used

Under floor heating

Air to water heat pump

Mechanical Heat Recovery Ventilation




Eliminate fuel poverty!

«Improve quality of life for tenants
*Stimulate economy - disposable income
«Generate green-collar employment
*Enhance property values

*Oh yes, and “save the planet...”




View of rear — from southeast

View of fronts — from northwest

Leaking heat - identification of thermal bridges

TB-5

THERMAL BRIDGING



Minimising thermal bridges through construction
TB-4 eaves

THERMAL BRIDGING

PHPP Calculations
HOUSE 9
inti Space Heat Primary Heat Frequency
SteP DESCI’IPUOI’I Requirement Energy Load of
(DHW, Overheating
Heating,
Caooling,
Auxiliary and
Househokd
Electricity):
Units of Measurement kWhimiyr | kWhimar | wiom® %
Passive House threshold 15 120 10 10
Current performance 114 230 32 0

Insulation of building fabric:
walls — 300 mm phenolic,
Ceiling - 300 mm phenolic,
Floor = Vacuum 15 mm,
reduction of thermal bridges.
U-value walls from 0.306 to
0.061 Wim°K,

U-value ceiling from 0.162 to
0.067 Wim’K,

U-value floor from 1.542 to
0.274 Wim’K

50 151 17 0

PHPP CALCULATIONS - HOUSE 9




Change from double to triple
glazed windows,

Change doors to 1 no. passive
house door (U-value 0.80
Wim2K)

34 132 12 0

Airtightness - improvement to
0.6 airchanges per hour @ 50
Pa

3 Balanced whole-house- 23 127 10 0
ventilation system, with
Compact Unit.

Increase window sizes of south
facing windows, from 4.84 to

6.48 m? 14 114 10 3

Compact Unit for heating and
DHW.

DHW not electric anymore, &

5 m’ Solar panels, 300 | hot 14 78 10 3
water storage

PHPP CALCULATIONS - HOUSE 9

social housing, Dungannon - Oaklee + NIHE

Kennedy Fitzgerald Architects




Extra Over for Passive House Building
Case study house in Rosslare, Co. Wexford
J - d
s
South Elevation
| W
T
West Elevation Typical Section Ground Floor B4 m2

ray

Extra Over for Passive House Building
Case study house in Rosslare, Co. Wexford

Extra over € Per sq.ft €
Insulation to substructure 1,510 0.83
Walls 7,320 4.05
Roof 1,480 0.82
Windows + doors (incl. thermal bridge) 4,750 2.63
Pipe + duct insulation 0.06
PHPP + Passive House Cert. 1.38
Blower door test 0.23

Space heating system — higher PH spec. ... 0.28
Not full hydraulic system (saving) -0.55

TOTAL for building costs 9.74

Plus VAT, Preliminaries + Builder’s margins 22,500




‘J Passive House Academy
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« Certified Passive House Designer é’ " R
R 2 s

* PHPP / advanced PHPP
» Thermal bridging calculation




4 - ' Passive House Craftspersons’

As much as head

The island of
has the

number of
Certified Passive House
Designers graduates in
the WORLD!

And in absolute numbers:

Ireland is second only to Germany




Location of Certified
Passive House
Designers in Ireland

Art McCormack

MosArt - Passsive House Academy

Broomhall Business Park, Wicklow, Ireland
+353-404-25777
art@mosart.ie




