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There are several key facts driving change in the standards to which homes are built:

* over 90% of Ireland’s energy supply comes from non-renewable sources (e.g. oil, natural
gas, solid fuels)

* almost 30% of Ireland’s energy supply is consumed by the residential sector (houses, flats,
apartments)

* approximately 30% of Ireland’s carbon emissions come from the residential sector:
* almost every home (98.4%) in Ireland has central heating
* almost four out of five homes (78%) consume oil or natural gas

* carbon emissions are causing global warming, which is leading to climate change

* energy costs are rising and more people are experiencing energy poverty.

In response to these facts the government has increased the energy efficiency requirements

for newly built houses. This means that a home built today must be significantly more energy
efficient than one built ten or twenty years ago. These changes are expected to continue with
regular updates to the building regulations until new homes are at a net zero energy standard.

Regulatory authorities all over the world are trying to tackle these same problems. Some
countries have introduced standards that promote a higher quality of sustainable design above
the minimum standards set out in their building regulations. The idea is to encourage the
construction industry to build sustainable homes.

Some standards are very broad and take into account all aspects of the building’s impact.

Examples include:

* Code for Sustainable Homes (CSH) — a voluntary standard for England, Wales and Northern
Ireland that examines 34 issues related to how a home is designed, constructed and used

* Leadership in Energy and Environmental Design for Homes (LEED for Homes) — a
voluntary standard for the USA and Canada that comprises a suite of rating systems for the
design, construction and operation of homes.

Other standards are more specific and focus on energy in use. Examples of these include:

* Passivhaus standard — a voluntary standard developed in Germany and used all over the
world

* Minergie — a voluntary standard developed in Switzerland

* Effinergie — a voluntary standard developed in France.

The fundamental difference between the broad standards (e.g. CSH) and the ‘energy in use’
standards (e.g. Passivhaus) is that the broad standards look at everything — from construction
materials to recycling of household waste, to whether the home has storage space for bicycles;
whereas the ‘energy in use’ standards focus on the energy consumed in the home on a day-to-
day basis.

To achieve this, ‘energy in use’ standards focus on building fabric (i.e. thermal insulation and
airtightness) and services (i.e. ventilation). The energy in use standards are not concerned
with whether a house is built using materials from renewable resources (e.g. timber) or how
the home contributes to sustainable transport in the community; they look only at how energy
efficient the home is and how comfortable an indoor environment is provided.

This is not a question of which type of standard is ‘better’; it is simply a case of recognising
that different standards measure different things and that they all have a role to play. The most
important fact to realise is that a home built to any of these voluntary standards will be more
sustainable than one built to the minimum building regulations requirements.
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Categories

Issue

Energy and CO,, emissions

Dwelling emission rate (M)

Fabric energy efficiency (M)
Energy display devices

Drying space

Energy labelled white goods
External lighting

Low and zero carbon technologies

Cycle storage

Home office
Water Indoor water use (M)
External water use
Materials Environmental impact of materials (M)

Responsible sourcing of materials — basic building elements

Responsible sourcing of materials — finishing elements

Surface Water Run-off

Management of surface water run-off from developments (M)
Flood risk

Waste Storage of non-recyclable and recyclable household waste (M)
Construction site waste management
Composting

Pollution Global warming potential (GWP) of insulants

NOx emissions

Health and Well-being

Daylighting

Sound insultaion
Private space
Lifetime homes (M)

Management

Home user guide
Considerate Constructors Scheme
Construction site impacts

Security

Ecology

Ecological value of site

Ecological enhancement
Protection of ecological features
Change in ecological value of site

Building footprint

24.01 Code for Sustainable Homes: assessment categories. (M) denotes issues with mandatory elements.
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Building regulations
(TGD L2011)
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The Technical Guidance Documents provide detailed information on the design features required
to comply with the building regulations. Each document addresses a different area of building
design. Technical Guidance Document L: Conservation of Fuel and Energy — Dwellings (TGD L)
sets out the requirements for energy efficiency and carbon emissions.

L

Conservation of Fuel
and Energy - Dwellings

Building
Regulations
2011

Technical
Guidance
Document

Y

Comhshaol, Pobal agus Rialtas Aifidil
Environment, Community and Local Government

24.02 Technical Guidance Document L: Conservation of Fuel and
Energy — Dwellings (2011 edition).
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Energy consumption and carbon emissions
The building regulations specify the requirements for energy consumption and carbon emissions
that must be met by all newly constructed houses.

carbon dioxide carbown dioxiolg
emissions =20 kg emlssions
CO,/m2a

2005 reference

L_150 kwh/maa dwelling, Leo kwivm=a 2011 onwards
primary energy consumption primary energy conswmption

24.03 Baseline reference dwelling (2005) and proposed dwelling (2011 onwards)
with 40% relative energy consumption and 49% relative carbon emissions.

Reference dwelling

The requirements for energy efficiency and carbon emissions are stated relative to a ‘reference
dwelling’. This is based on the idea that the proposed home must outperform a similar house
(i.e. the reference dwelling) built in the past. There isn't a single reference dwelling; it is a
notional version of the proposed house.

The reference dwelling complies with the building regulations that were in force in 2005. So the
question becomes: How much better is the proposed house compared to the same house built
to the 2005 standards2*

* The minimum acceptable performance is 40% relative energy consumption and 49% relative carbon
dioxide emissions.
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Energy consumption and carbon emission limits
The amount of energy consumption and carbon emissions permitted under the building
regulations have reduced gradually in recent years.

Performance indicator 2005 2007 2011 2016

baseline reference dwelling)

reduction reduction reduction

Primory energy factor factor factor
consumption 1.0 150 0.60 90 0.40 60 0.30 45
Carbon dioxide
emissions 1.0 30 0.69 21 0.46 14 0.30 9
Building energy
rating 1.0 B3 B1 A3 A2

24.04 Maximum permitted energy consumption and carbon emissions for an average dwelling.

The energy consumption rate (per square metre of floor area) of the proposed home is stated as
the energy performance coefficient (EPC):

primary energy consumption of the proposed dwelling (kWh/m?2a)

EPC =

primary energy consumption of the reference dwelling (kWh/mZa)
The maximum permitted energy coefficient (MPEPC) is 0.4, or 40%.

The carbon emission rate (per square metre of floor area) of the proposed dwelling is stated as
the carbon performance coefficient (CPC):

CPC — CO, emission rate of the proposed dwelling (kgCO,/m?a)

CO, emission rate of the reference dwelling (kgCO,/m?a)
The maximum permitted carbon performance coefficient (MPCPC) is 0.46, or 46%.

Both energy consumption and carbon dioxide (CO,) emissions are calculated using the Dwelling
Energy Assessment Procedure (DEAP) software tool.

Renewable energy requirement

TGD L (2011) also requires that some of the energy consumed by a home is generated on site

using renewable energy technologies. The minimum level of required is:

* 10 kWh/mZa contributing to energy use for domestic hot water heating, space heating or
cooling; or

* 4 kWh/mZa of electrical energy; or

* a combination of these which would have an equivalent effect.

Renewable energy technologies means technology, products or equipment that supply energy
derived from renewable energy sources, including:

* solar thermal systems

* solar photovoltaic systems

* biomass systems

* systems using biofuels

* heat pumps

* wind turbines

* other small-scale renewable systems.
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Building fabric insulation: U-values

0.16 W/M2K

0.21 W/m>PK]

[ P
0.15 W/ WMRK

0.20W/MRK

1.6 W/m2K

(when combined area
of windows, rooflights 0.21 w/mck EBL
and doors is 25% of the

floor area) L o.;z1w/m2|<!

L "' i

0.21 W/WMRK
e H

24.05 U-values: maximum permitted U-values for the building fabric (TGDL, 2011).

The maximum permitted rate of energy loss through the building fabric is outlined in TGD L
(2011). The average U-value of U < 1.60W/m2K for windows and doors assumes that the
windows and doors comprise 25% of the area of the floor. A house that has a greater proportion
of glazing is required to meet a higher building standard (i.e. a lower U-value).
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Average U-value of windows, Maximum combined area of external doors,
doors and rooflights (W/m?K) windows, rooflights and doors expressed as
a percentage of floor area (A,)

0.8 58.9

1.0 44.8

1.2 35.1

1.3 31.9

1.4 29.2

1.5 26.9

1.6 25.0

1.7 23.3

1.8 21.9

1.9 20.6

2.0 19.4

2.2 17.5

2.4 15.9

2.6 14.5

24.06 U-values: maximum permitted variation in U-values for windows, rooflights and doors.

Airtightness

TGD L (2011) suggests the following approach to airtightness:

* identify the primary air barrier elements (e.g. sheathing, plaster, vapour control layer, breather
membrane) at early design stage

* develop appropriate details and performance requirements to ensure continuity of the air barrier

* communicate these to all those involved in the construction process

* provide on-site inspection regime and related quality control procedures to ensure that
airtightness is achieved in practice.

While this procedure suggests that airtightness is important, the requirement is only <7 m3/h.m?
(less than 7 cubic metres of air per hour for every square metre of floor area). This is a very poor
standard compared to the Passivhaus standard.

Building Energy Rating (BER)

A Building Energy Rating (BER) is an approximate measure of how much energy a building
consumes every year. When a BER assessment is completed a certificate is produced. This certificate
is similar to the energy efficiency label for household electrical appliances (e.g. fridges, cookers)
and it also states the annual amount of the greenhouse gas carbon dioxide (CO,) that the home
produces. By law, a BER certificate must be available for every home rented or sold in Ireland.

BER certificates are useful for comparing the performance of homes built to building regulations
standards. However, they lack the accuracy and scientific methodology to provide a true picture of
the energy performance of a home.

KEY PRINCIPLES

The benefits of having a BER system include:
* increases awareness — labelling every home will allow consumers to make an informed decision
when renting or buying a home and should encourage people to buy/rent more energy-efficient homes
* changes behaviour — making people more aware of the energy performance of buildings will
encourage them to reduce their energy consumption
* encourages better design — architects, builders and developers will build more energy-efficient
homes to make their houses more aftractive to buyers
¢ fights climate change — improving the energy performance of homes will lower energy consumption
and reduce CO, emissions.

@ 25/8/14

00:41:56 ‘ ‘



CHAPTER 24 | ENERGY STANDARDS

out this assessment.
~——

Version of software
used to rate this
home.

Actual Building
Energy Rating
for this home

Home Address

—_—
Official BER
Number - this is
unique to this home
——

BER Assessor
Number - This is the
registration number

for the assessor
who carried out this

assessment.
e

Assessor Company
Number - This is the
registration number

for the assessor
company who carried

BER Rating A-G
A1 = Most Efficient
G = Least Efficient

Mame of House. The Busking Energy Mating (BET is an indication o
Stroet Mame One, St N o, 1he emergy porformance ol thes dweling. I covers
Town iy O, Towes Narme Toe, gy use for ApAce Pealing. wale hissng,
Courty namo One, Courty name Two. yeniiation s lighting. cakuisted on Be ass of
Mhancdard ooy, Il I wxrmsaed &1 primay
ety e par it float s per year (KW,

A el propartes are e most enengy efficien
@l voll terd 19 hawe the lowsst energy bilils,

Cawbon Dionide {C0)
Emissions indicasor

ot chrito) mbove, A Rbu BEF! mssgrd 15 e
g Of ¥ the asSessTert soffaa

CO, emissions for
your home. Lower
is best and it's an
indication of how

green your home is.
——

24.07 Building Energy Rating (BER) certificate (Source: Sustainable Energy Authority of Ireland).

To conduct a BER, the assessor follows the Dwelling Energy Assessment Procedure (DEAP).

Carrying out an assessment on an existing building involves visiting the building, taking
measurements and recording certain details. This information is then entered into the DEAP
software tool and the calculations are combined to produce an overall estimation of annual
primary energy demand and carbon dioxide (CO,) emissions. The dwelling is then given a rating
on a scale of A1 (best) to G (worst). As well as the certificate, the homeowner is also given an
advisory report. The report explains the changes that could be made to the home to improve its
energy performance and reduce CO, emissions.

Year of construction

Pre-1972

1972-1978 1979-1981 1982-1991 1992-2001 2002-2008

Typical rating

E2-G

E1-E2 D1-D2 C3-D1 C2 C1

ACTIVITIES

Find out the BER for your home
or a similar home nearby. Hint:
Whenever a home is sold/
rented a BER must be provided
to the new owner/fenant.

‘ ‘ CT-Chapter 20 for EHD.indd 59

24.08 Existing houses: typical BER ratings prior to retrofitting insulation.

SUPPLEMENTARY INFORMATION

The information gathered during the assessment visit includes:

¢ dwelling type and age — detached, semi-detached, terraced, ground floor apartment, etc.
structural details — wall, roof and floor construction

room-by-room survey — dimensions, openings (doors, windows), chimneys, fans, vents, radiators,

lighting

ventilation system — natural ventilation, mechanical ventilation, etc.

space heating system — type (radiators, storage heaters, underfloor, etfc.), fuel type (gas, oil,
electricity, efc.), boiler type

water heating system — heat source, fuel type, insulation (e.g. water cylinder insulation), solar water
heating system, controls (e.g. thermostats, timers, etc.).

|321
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Passivhaus standard
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Passivhaus

A Passivhaus building is a
building in which thermal
comfort can be maintaines
by post-heating the fresh
air, supplied to maintain
acceptable indoor air
quality, without the need
for additional re-circulation
of air.
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The Passivhaus standard is the world’s leading ‘energy in use’ standard. It is the most reliable

and scientifically rigorous methodology available. Unlike the other standards, the Passivhaus
standard is not merely an assessment tool; it is a design tool. Using the PHPP (Passivhaus Planning
Package) software, the designer can adapt the design of the building and receive immediate
feedback on how the changes will affect the energy performance of the building. For example, the
designer can extend the depth of the roof overhang to see how this will impact on solar gain and
contribute to the control of overheating. When one variable is changed, the software recalculates
the entire design to assess how the building will perform.

Similarly, if the homeowner requests a change to the design during construction, the designer can
enter the proposed change into the PHPP and see precisely what impact it will have on the energy
performance of the building.

Critics of the Passivhaus standard dismiss it as a brand. While there is some truth in this, it is
important to acknowledge that the Passivhaus standard is ‘open source’. The PHPP is simply
a series of spreadsheets. The formulae within the spreadsheets are not hidden and can be
manipulated to suit the end user.

Also, it is possible to design and build a home to the Passivhaus standard without going through
the certification process. In other words, somebody who wants an energy-efficient home but
isn't interested in achieving certification can adopt the principles and methods of the Passivhaus
standard without ever contacting the Passivhaus Institute.

In fact, many architects who are certified Passivhaus designers are bringing their Passivhaus
knowledge and techniques to non-Passivhaus projects.

Passive House Institute
Dr. Wolfgang Feist

;)’)
Passive House Rheinstr. 44/46

Institute D-64283 Darmstadt

Certificate

The Passive House Institute awards the seal “Certified Passive House”
to the following building

Passive House, Passivestreet 100, 12345 Passivecity, Passivecouniry

Client: ...

(@ Passivestr. 100, 12345 f scountry
Architect: ...

Passivestr. 101, 12345 Passivecity, Passivecouniry

Certified B
: uilding ...
Passive House Services: Passivestr. 102, 12345 Passivecity, Pessi

This building was designed to meet Passive Hous:
With appropriate on-site implementation, this bu’

«  Excellent thermal insulation and optimises
heating demand or heating load will be
15 kWh per m2of living area an

When outdoor temperatures are hi

minimal energy demand for coolinc

requirements.

A highly airtight building envelope, wh

The air change rate through the enveloj

with ISO 9972, is less
0.6 air c

1 fespect to-bulcing physics. The

d of 10 W/m? respectively

ith passive solutions or with
ation-specific Passive House

duces the heating energy demand:
fierence, as verified in accordance

42 building’s volume

hly efficient heat recovery and low electricity
gy consumption

A controlled ventilation sy:
consumption, eristring excei

A total primaiy endrgy deman hot water, ventilation and all other electric
appliances during normal use of
2of living area and year

This cétificate s (o or with the associated certification documents, which describe
th

4t the year and can be heated or cooled with little effort, for
en in times of cold outdoor temperatures the building envelope
n the inside and the internal surface temperatures hardly ditfer from
ihly airtight envelope, draughts are eliminated during normal use. The

fresh air of excellent quality. Energy costs for ensuring excellent
ouse are very low. Thanks to this, Passive Houses offer security against
in energy prices. Moreover, the climate impact of Passive Houses is low as
crsby resulting in the emission of comparatively low levels of carbon dioxide

issued:
Darmstadt, Date

Dr. Wolfgang Feist

24.09 Passivhaus Certificate. Each house is individually tested and
assessed to ensure that it meets the Passivhaus standard and a
certificate is issued by the Passivhaus Institute in Germany.
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windtight Layer,

Junctions

alrtight fa bric\/_\

ventilation § heat
VEGD\/CY'H

ACTIVITIES

Visit the Passivhaus database
(www.passivhausprojekte.de)
to see examples of houses
that have been built to the
Passivhaus standard.
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thermal bridgefrce\\//_\‘\

Principles

overheating
prevention

compact form
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N

high Levels of
nsulatio

orientation within 20°
of south
24.10 Passivhaus principles.

The Passivhaus approach to building design is based on seven simple principles:

orientation — using high-performance south-facing windows to capture the sun’s energy
insulation — using very high levels of insulation throughout the structure

preventing thermal bridges — ensuring that there is no heat loss at joints

airtightness — sealing the entire structure to reduce heat loss caused by leakage of warm air
heat recovery ventilation — providing a constant supply of warm, clean, fresh air
compactness — having a low surface area to volume ratio

preventing overheating — the indoor temperature should not rise above 25°C for more than
10% of the year.

NONO M WN—

These design principles should inform the design of the building, but there is some flexibility in
relation to their implementation. For example, it is possible to build a less compact house or on
a site with poor solar exposure; it just means that other measures (e.g. extra insulation) will be
needed to compensate.

Criteria
There are two types of criteria set out in the Passivhaus standard:

1 evaluation criteria — absolute requirements that must be met

2 functional criteria — limiting backstop values that should not be exceeded to ensure
thermal comfort.

|323
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Evaluation criteria

To achieve passive house standard a house must meet the following energy performance criteria:

* space heating demand < 15 kWh/m2a. The space heating demand is the energy required to
maintain an indoor temperature of 20°C all year round. Space heating refers to the heating of
the indoor rooms; it does not include hot water heating or other energy needs.

OR

* heating load £ 10 W/m?2. The heating load is the energy required to maintain an indoor
temperature of 20°C on a given day. The heating load should not exceed the amount of heat
that can be supplied to the house via the fresh air required for good indoor air quality
(< TOW/m?).

AND

* primary energy demand < 120 kWh/mZa. The primary energy demand is the total energy
consumed for all requirements (i.e. space heating, water heating, ventilation and all electricity
use).

AND

* building airtightness: air changes < 0.6 h-1@ n50

AND

* excess temperature frequency (above 25°C) < 10% of the year.

Functional criteria
There are several functional criteria in relation to thermal performance:

¢ opaque elements (floors,walls, roofs):
e U-value £0.15 W/m2K

Windows:

* triple glazing with U-value glazing: Ug < 0.70 W/m2K
¢ solar transmittance value, g value > 0.55

* low conductivity glazing spacers

* thermal bridge-free window frame and sash/casement

e installed window U-value: Uyindow installed < 0.80 W/mZ2K

Doors:
° Udoor installed < 0.80 W/mQK

Thermal bridging:
* linear thermal bridges (psi value)y < 0.0TW/mK
* point thermal bridges (chi value)¥x / A < 0.0TW/K

The criteria for ventilation equipment include:

* heat recovery efficiency, Ny > 75% — this refers to the ability of the heat exchanger to
capture heat energy from the exhaust air leaving the building

* electricity efficiency, < 0.45Wh/m? — this is the maximum amount of energy (per square metre
of floor area) that the ventilation unit can consume

* noise protection, < 25 dB(A) in living spaces.

Another criterion is compactness. This describes the relationship between the surface area of the
home and its volume:
e aratio of 0.7 orless (i.e. surface area + volume <0 7).

Compactness

Heat is lost through external surfaces; the greater surface area, the greater the heat loss. A simple
house design that has a minimum of extensions or additions is best. Despite what might seem
intuitive, building small does not necessarily mean building compact.

em em

24.11 Compactness.
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For example, taking a regular cube with a side length of 6m:

* area of one side = (6 x 6)

* total area = 6 x (6 x 6) = 216m?

* volume = é6x6x6=216m3

* compactness ratio = surface area + volume = 216/216 = 1.0
* 1.0 > 0.7 — therefore does not meet Passivhaus recommendation.

For a regular cube with a side length of 10m:

* area of one side = (10 x 10)

* total area = 6 x (10 x 10) = 600m?2

e volume = 10x10x 10 = 1,000m3

* compactness ratio = surface area + volume = 600/1,000 = 0.6
* 0.6 < 0.7 — therefore meets Passivhaus recommendation.

Certificat Passive House Institute /71
e icate Dr. Woligang Feist
Certified Passive House component g‘gg;gﬁv‘s‘ad‘

for cool, temperate climate, valid until 31.12.2013

sbmple compact sbmple compact

Category: Window Frame 'fDYVM/ 'fDYVW
Manufacturer:  Munster Joinery

Ballydesmond, Mallow, IRELAND
Product name:  PassiV Future Proof

The following comfort criteria were used in Passive House
awarding this certificate: Efficiency Class
@ Given a U, value of 0.70 W/(m?K) and a window size of " @
1.23mby 1.48m, ‘p::
eomponent
Uy= 0.78 W(m2K) < 0.80 W/(m?K) -
Taking into account the installation based thermal bridges, and B
provided that the installation is, with regard to the thermal bridges, Lk
equal or better than shown in the data sheet, the window meets campanent

the following criterion

Upinstaties < 0.85 W/(m?K)
phC

Thermal data of the window frame
| Upvalue| Width 5
W/mKN [ [mm) | (W/mK)]

cxttate
it
treiz025
1
Spacer TriSeal®
Bottom 0.77 102 0.024 0.74
Side/toy 0.77 102 0.024 5

*Spacers of lower thermal quality, especially those made of alu-

minium, lead to significantly higher thermal losses and lower [
temperature factors.
Further information see data sheet phA

extra surface area dormers ada surface

CERTIFIED CXPDSCD[ bij this des;’@"\‘ area and LV\;OYCRS&
COMPONENT ot |
www.passivehouse.com 006awi03 eat Loss

24.13 Compactness: a compact design reduces energy loss.

24.12 Certified component: certificate for a

window. Certified components

Components such as windows, doors and ventilation units that are used in passive houses can
be submitted for certification to the Passivhaus Institute in Germany. Each product submitted

is subjected to rigorous tests to ensure it performs as designed. For example, a window will
only be certified as installed in a particular wall buildup. So the certificate will include detailed
installation drawings showing precisely how the window is to be installed on site to ensure
optimal performance.

Certified components do not have to be used in the construction of a passive house.
However, when uncertified products are used, the Passivhaus Institute will only allow 75%
of the manufacturer’s claimed energy performance when entering figures in the passive
house planning package for certification. This is to guard against exaggerated claims by
manufacturers.
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Energy balance
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ENERGY BALANCE

@ 24.14 Energy balance: in cool climates the losses ‘outweigh’ the gains ... so we supply heat. @
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ENERGY BALANCE

24.15 Energy balance: supplied heat brings the system into balance — the Passivhaus limit is 15 kWh/m?Za.
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The law of energy conservation states that the sum of all heat losses must equal the sum of all
heat gains. In a typical home energy is gained from the sun and from people and appliances
inside the home. These are called ‘solar heat gains” and ‘internal heat gains’. Energy is lost
through the building fabric and through air leaving the building. These are called ‘transmission
losses” and ‘ventilation losses’. In cool climates the total losses exceed the total gains and the
difference must be made up by the heating system so that the law of energy conservation is
satisfied. In a Passivhaus, this heating demand is limited to 15 kWh/(mZa).

KEY PRINCIPLES

Energy balance: in a cool climate (e.g. Ireland) the losses always outweigh the gains over the course
of a year. Heat energy must be supplied to bring the system into balance — this is the space heating
demand.

space heat demand = (transmission losses + ventilation losses) — (solar gains + internal heat gains)

40 T
unusable heat gains that | K
. . —/
would cause overheating in .
summer gain | N |
windows
windows south
30 - , b
windows free
north windows heat
north
internal
20 1 1 heat gains
opaque
15 kWh/m?2a
space heat demand limit
10
heating
ventilation
0 4

losses gains

24.16 Energy balance: losses minus gains equal heating requirement.
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24.17 Internal heat gains: the human body (core temperature 37°C) is constantly emitting heat energy.

Passivhaus planning package

While all the calculations required during the design phase of a Passivhaus project are completed
automatically in the PHPP, it is important to have a basic understanding of what is being calculated

and how this influences the design process.

sive House

Passive House Planning Package 8

9

(general

4.2 Input for

PHPP 8 (2013) Residential
=

Workshoots verfction oraog

P domand
wonshees (een)

Windows !l

Ventilation

[ putrequire
\:’ Entry possibly required

No entry required

Figure1:  PHPP 8 input sequence for residential buildings
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24.18 Passivhaus Planning Package (PHPP): summary page and workflow.

The PHPP allows a designer to calculate, during the design stage, the exact energy performance
of the house. The designer has complete control over every aspect of the design and can
accurately calculate how changes to the design will affect the energy performance of the home.

The information required for the PHPP is much more detailed than that required for DEAR It is
the greater amount and accuracy of the information used that makes the PHPP so much more
accurate than DEAP Practice has shown that the actual performance of a passive house in use in
usually extremely close to the results calculated using the PHPP at the design stage.

When the PHPP process is complete the designer has several key indicators of energy
performance, including space heating demand, heating load and primary energy demand.
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KEY PRINCIPLES

The benefits of using the PHPP include:

better design outcomes — the house design can be modified to optimise its energy efficiency
different energy efficiency measures can be tested to establish which provide(s) the best result
problems can be anticipated before they arise, which reduces costly errors on site

changes fo the design that are suggested on site can be tested to see what impact they might
have on overall energy efficiency

reduction in the amount of energy the home consumes

reduction in CO, emissions.

REVISION EXERCISES

Explain the purpose of the building regulations.

Outline the improvement in energy and emissions standards that has occurred through revisions
to TGD L.

Describe the requirement for renewable energy generation in TGD L and give one example of how
this can be achieved.

Describe, using a neat annotated sketch, the seven principles of Passivhaus design.
Explain the concept of energy balance.
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