Timber Frame Housing
Technology Options
2008 and onwards
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Expert assistance In making the move to renewable energy

NuTech Renewables Lid is the leading supplier of fully integrated renewable .
energy technologies in Ireland. AN

If vou are in the process of designing an ‘A’ rated house, then NuTech have W
the proven track record to achieve your goal. LA

& We Design
= We Supply
* We Install
* You Bulld

MNuTech Renewables Specialise in Solar Ventilation and Solar Hot Water

MNuTech Renswables Ltd
Warrenpoint & Dublin
info@nutachrenawables.com

ACI: 048 4175 3031 MI: 028 4175 309
waww. nutechrenewablas.com



Carbon emissions and Energy Supply In
the World

Is there a problem?

In the UK, the Stern Report had been commissioned by
the then Deputy Prime Minister Gordon Browne and
was launched by him with Tony Blair with huge media
attention in April 2007 — he called for immediate action

e One of the main conclusions was:

...._fallure to act on CO2 emissions could mean a radical
change in life on this planet as we know it’

 That’s a problem!
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Possible effects on lreland?

Montreal Is the same Latitude as:

........ L YONSI!!!

Ireland is the same Latitude as Hudson Bay in Canada

If the North Atlantic Drift switches off OR weakens
then

..... IThat will be a really serious problem!

This happened before - there was a mini ice age In
Shakespeare’s time
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Carbon emissions and Energy Supply in
lreland

* The Irish Government also has a serious
problem In terms of the Security of Supply
Issue — 87% of our energy will be imported
for the next 20 years (Source: SEI)

* OIl Prices are now regularly in excess of
100 $ per barrel (125 $ per barrel last

week) — that’s a problem also!)




Total Primary Energy Requirement by Sector - Ireland
(Source — SEI)
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Residential is 25% of total
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A time of change Is a time of
opportunity

Can the Timber Frame Industry
provide a genuine Low Energy
solution?

\We believe it can and should
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Energy Use for space heating, ventilation and hot water In
Housing in Ireland

In a typical Irish house built to satisfy the requirements of TGD L of
the 2005 Building Regulations, it i1s worthwhile looking at how
energy Is used and heat is lost in housing. Simply put:

» 1/3 1s heat lost through the fabric of the building

e 1/3 is heat lost caused by air infiltration and necessary air for
ventilation

» 1/3 goes to energy to provide domestic hot water
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Passive Houses

Very Low Energy Demand

Requirements
(a) less than 15 kWh/m_Z2.Year
(b) Less than 10W/mZ2 heating load
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Nutech

Passive Houses in Germany & Austria

External wall:

LT walue: 0.10 W/mZK

Framed constrmction withh 43 cm
Irsulation.

Roof:

LT value: 0.08 W/mZE
Mlasonite beams with 48 cm
Irsulation.

Floor:

LT value: 0.09 Wime K
Concrete slab laid on 25 cm
Irsulation.

Windows:

LT value: 0.85 W/m®K

Three pane windows with o
metallic coats and krypoon Fill.
Energy transmmittance 42395,
Lighr transmittance G226,

External door:
v HX r=-83-87% P=oow LT value: 0.80 W/mZk
arngmress O5 aoh 9% 50 Fia
tithet = alrtghtness - coms'h = ach




. Average '
Option U-Values of U-Values of roof U-Values of U-Value of Spacez heating
ext. wall floor windows and requirement
doors

1 0.10 W(m?K) 0.10 W(m?K) 0.10 W(m-?K) 0.80 W(m?K) 8 kWh/( mZa)
2 0.15 W(m?K) 0.15 W(m?*K) 0.15 W(m?K) 0.80 W(m?*K) 13 kWh/( m“?a)
3 0.10 W(m*K) 0.10 W(m?*K) 0.10 W(m*K) 1.10 W(m?*K) 13 kWh/( m“*a)
4 0.175 W(m?K) 0.15 W(m?K) 0.15 W(m?K) 0.80 W(m?*K) 15 kWh/( m?a)
5 0.27 W(m?K) 0.16 W(m?*K) 0.25 W(m*K) 0.80 W(m*K) 22 kWh/( m?*a)
6 0.10 W(m?K) 0.10 W(m?K) 0.10 W(m-?K) 2.20 W(m?K) 28 kWh/( mZa)
7 0.15 W(m?K) 0.15 W(m?K) 0.15 W(m?K) 2.20 W(m?K) 34 kWh/( m?a)
8 0.27 W(m?K) 0.16 W(m?*K) 0.25 W(m*K) 2.20 W(m?K) 45 kWh/{ m?a)

U ODSAH -

0
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Air Leakage Testing using NuTech’s
Minneapolis Blower Door

Passive Houses require that
the level of Air Infiltration
should be less than 0.6
ACH at 50 Pa - this equates
to 0.03 ACH at Normal
Pressure - all use Heat
Recovery Ventilation

Compare this to TGD L
2008 - the requirement is
10 ACH at 50 Pa i.e. an air
infiltration rate of 0.5
ACH at Normal Pressure!

(‘ NuTech

Renewables



Air Infiltration and the necessary air for Ventilation

Use a Heat Recovery Ventilation System

If air being removed from
‘wet’ rooms is at 20C
and incoming fresh air is
at 5C then the fresh air
going to the house will
be at 18C after the heat
exchange process
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Air Infiltration and the necessary air for Ventilation

Passive Houses
— Air Infiltration = 0.03 ACH at Normal Pressure

— HRV system provides 0.3 ACH of fresh air

NuTech Design
— Air Infiltration = less than 0.1 ACH
— HRV system complies with UK Part F 2006

— HRV will give 12 litres of fresh air per person
per second. This equates to approx 0.7 - 0.9
ACH on average
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Air Leakage Testing using NuTech’s BUILDING LEAKAGE TEST
Minneapolis Blower Door

Date of Test: 22-11-06 Technician: Daman O'Hare
Test File: 4 Killeagh Gardons Test 4.cfa

These are actual test results Cuomor Loabybes euting Acsoss
for low energy houses that

4
Killeagh Gardans

= - Ajrfhw at50 a-sc.als 482 m¥h | +- 3.5 %]}
are reasonably airtight.
Loakage Araas; 0z %) C-ana-dia!'u EqlA @ 10Pa

5} LEL ELA Pa
Minneapaolis Leakage Ratio:
Building Leakage Curve:

Tast Standard:

This house has an air

leakage rate of 1.84 Air s, S |
Changes per Hour at 50 Pa. oyt bty s
This equates to an air o it
leakage rate of 0.092 ACH
at normal atmospheric
pressure (divide the 50 Pa
rate by 20 is the accepted
rule)

Renewables



Is there another way to achieve a very Low Energy House?

We believe there is

Use much more standard levels of insulation in timber frame
construction - U-Value of 0.16 to 0.20 W/m2.K in the walls

- U-Value of 0.16 in the floor
- U-Value of 0.14 in the roof

— DG windows with a U-Value of 1.3 to 1.4 (care regards
the % of window to floor area

Achieve reasonably attainable levels of airtightness (Less than 0.1 ACH
at Normal Pressure)

NuTech

Use technology to achieve the energy savings! o Renewables



Standard Timber

2 0mm O mmE DR

U=Viltja = 0,27 W[ 2.4
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Fully sealed airtight
membrane

Limit Repeated Cold
Bridges

o oa | Limit Linear Thermal
Smrm 0ZB Sheesting ane . . .
Elrr~1ﬂ|r1t1l =mbrane. Br|dges at Junctlons

Air Tight
Vapour Control Barrier,

As much off-site as
possible

NuTech
b Renewables




Intelligent Renewable Energy Systems (IRES)

The more solar

EVACUATED TUBE SoLAR collectors we

VENTILATION, HEATING AND

HOT WATER

use on the roof
- more energy
we save
WITHOUT any
implications for
Summer
overheating

-We Design - You Select!

-We do a Preliminary BER assessment

-We Supply

-You Build (We train your plumber and roofer)
- Blower Door Test on actual house

- Final BER Certification can be arranged b NuTech

Renewables



Intelligent Renewable Energy Systems (IRES)

HEAT
EXCHANGER
& BOOST FAN

B o Y -
. o] BRE -
0 N RECOVERY &
1= VENTILATION
BOILER )

For very large houses a slight difference in approach

-We integrate solar technology with HRV BUT we also have a
normal heating system

-We do a Preliminary BER assessment
-You can then select
- Blower Door Test on actual house

- Final BER Certification can be arranged

o NuTech

Renewables



Housing at Killeagh, Co Cork

Space Heating +
Ventilation + Hot
Water = 750 kg of
wood pellets per year

Equivalent to approx
300 litres of oil per
year

Walls - 0.27
Gd Floor - 0.20
Roof - 0.16
Windows - 1.90

(‘ NuTech

Renewables



Housing with chimneys

Advanced Chimney Technology

Room sealed combustion system

—Combustion air is drawn in from the top of the
chimney down a separate compartment

—EXhaust gases are safely delivered to the
atmosphere

—Glass fronted appliance designed to take air
from outside of the house

NuTech
Renewables



Housing for Wicklow County Council in the
village of Knockananna — A3 Housing

T—

WEUS - 0.18 W/ m2.K

ACH < 0.1 at Normal pressure
Gd Floor - 0.18 W/ m2.K
Roof - 0.16 W/ m2.K

Windows - 1.60 W/m2.K i L T



Housing for Fingal County Council In
Swords in Co Dublin — 35 Houses

A3 Houses

Floor = 0.2 W/m2.K
Walls = 0.2 W/m2.K
Windows = 1.9 W/m2.K

6m2 gross Air Solar collector

Air to Water Heat Pump
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Mitsubishi Ecodan Heat Pump

Set-up in office as a
part of the integrated
system

(. NuTech

Renewables



Mitsubishi Ecodan Heat Pump

Set-up in office as a
part of the integrated
system
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Heat Recovery Ventilation

+ MITSUBISHI ELECTRIC CORPORATION Loszznay Selection
File “indow Option Help

z Selected Lossnay model & Fan Speed

Rnom Conditions -
 Airflow per person 20 4 r|ma3ih

Number of persons 20 >
“ Total supply air 150 «| »|m3ih

Indoor Qutdoor

Supply air (SA)
Lossnay Sensible heat |Conventional
exchanger ventilator

Dry hulb temperature (*C) 227 227
]

Absolute humidity (kg _ 183 . Inlet Heater
Relative humidity (%)) 104

Enthalpy (k) £9.1 . Ijlljw l
(kealikg') . 16.5 .

Total heat recovered (KWW 04 =
(kcalih 3650 Outdoor air (OA)

)
]
Cutdoor air [0z (K g . 1.3 . Dry bulb temperature [°) 30;|
J
J

(keal 1146 Relative humidity (%) Ga T'

Cutdoor air load ratio (%
Real air volume {m3/h Ahsolute humidity ok’

182

)
Enthalpy (KMl 767
a)

External static pressure (P 150 ‘| b
Room air (RA)

Psychometric chart |

Dry bulb temperature (°c) 272 4| rlAbsolute humidity  (g/kg")
Relative humidity (%) 55 | »|Enthalpy (kJikg) ) Print

Lossnay Economical Calculation

Air conditioner Heat exchange efficiency % 914

Enthalpy exchange efficiency (% 819 Selected Lossnay Appearance
Sound level (dB 23-24 |

This calculated value is an approximate value, which may wary depending on the environment of actual use of the device.

gﬂsmn”] & ML & ”|J [E]F1 to Duncan & | PresentationtoDuncanSt...||mmrsuelsm ELECT... O MY R 152
'© NuTech

Renewables




NuTech
On a final note:

Balanced Thermal Mass in our climate is a good
Ideal!lll

We need fast response to reasonably small inputs

e Highly insulated houses

o Special Lossnay type HRV systems

e Keep the sun out (design of glazing + Brise Soleil)
o \Work closely with Architect on design

e Provide contractors with the solution
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Building Energy Rating (BER)

BER for the building detalled below i A3

The Builing Energy Rating (BEF]) i an indication of

W rabed propariies arg ih
and Wil terd in have 1ha Ioecet angegy bills,

Blulding Ene gy Rating Garbon Dicside $C0g)
W = [Emibsion s Indioabos
MOET ERFIGENT TagC T T

t This BER b caloubobed or thé boaie.of dorda. prowkded 1o and by tha BER: Asasancr, ared UMng
vescem T soitamng opesico abaes. A fuiurms BER assigned 1o this dwding ey baiad
a repl of changess to the casding o k) B elssraant soaors

Housing to meet the
proposed 2010
Regulations will be 60%
better than the 2006
Regs and will have a
BER of 62 kWh/m2.year

There may be changes in
the Renewable Energy
Requirement also

The Airtightness
requirements will almost
certainly be increased!
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To Achieve a house to satisfy the 2010 Regs an A3 House

Use a wall U-Value = to or < 0.20 W/m2.K]

Ground Floor U-Value = to or < 0.16 W/m2.K

Roof U-Value = 0.12 W/m2.K

Windows - use DG, Soft Low-E [U-Value = or < 1.4]

Air Infiltration rate = 0.1 Air Changes per Hour [Blower Door Tested]

Heat Recovery Ventilation [ Efficiency = 86% and Spec Fan Power = 1.12]

92% efficient Boiler + room sealed log fireplace with combustion air from outside
Electric Lighting by CFL’s

NuTech Solar H&V with HRV and Solar Hot Water

i L T



A word of caution! NuTech

An A3 house sounds great ...... but

It will use less than 75kWh/m2.year...say we have an A3 house that has a
BER of 70 KWh/m2.year

This means in a 100 m2 house it will use 7,000 kWh of Primary Energy for
Space Heating, Ventilation, Hot Water and Electric Lighting

Now, If we deduct the electricity for lighting, pumps, fans, etc — the balance
Is about 4,500 kKWh per year for Heating, VVentilation and Hot water

Now change that from primary Energy to delivered Energy and the total
becomes approx 4,000 kWh per year

1 litre of oil contains approx 10.5 KWh of energy

Therefore the oil usage for Space Heating, Ventilation and Hot Water will
be about 380 litres of oil per year

That’s a small amount of oil — approx 1/3 of a typical fill of oil!!!

Hence, emphasis on workmanship!
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Computer Simulation - Temperature

Temperature ( °C)
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Well Insulated House - HRV, Air Solar Collectors
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In Conclusion NuTech

We can achieve Low Energy and Near Zero COZ2 houses using
factory filled and fitted Timber Frame panels

We must use Integrated Solar and HRV technology to achieve
this Low Energy Solution (Reduce Energy Demand and then
Efficient Energy Supply)

A2 and Al houses will reguire site generated electricity by
way of photovoltaic panels or similar renewable energy
electricity

i L T



Thank you for listening......

Bill Quigley

NuTech Renewables
Tel: 01. 663 63 72
Fax: 01. 663 63 73
Mobile: 086 88 363 99
e-mail;
WEB: www.hutechrenewables.com
Factory /| Showroom: Tel: 048 4175 30 31

Fax: 048 4175 41 51 @ T3l


mailto:bill.nutech@gmail.com
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