
www.europhit.euwww.europhit.eu

Case Study 01_Home for the Elderly in Rochestown, Dun Laoghaire

Presented by Mariana Moreira



www.europhit.eu

Agenda

EuroPHit Project Overview

Introduction to Passive House Principles

Case Study



www.europhit.eu

EuroPHit Project Overview
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EPBD (Energy 
Performance of 

Buildings Directive) 
– recast 19th May 

2010

NZEB – All 

new/refurbished 

buildings

2010 2020

We are here

EuroPHit 
project starts
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2013

Strategic 
objectives

2016 2020

Policy Background
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High efficiency

Low efficiency

how to get 

there?

Reduce consumption

EU’s 2020 objective:

All new/refurbished buildings as
NZEBs (Nearly Zero Energy Buildings)  
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Criteria Passive House EnerPHit

Specific Heat Demand ≤ 15 kWh/m².yr ≤ 25 kWh/m².yr

Primary Energy Demand ≤ 120 kWh/m².yr ≤ 120 kWh/m².yr *

Airtightness n50 ≤0.6
-1

n50 ≤1.0
-1

* PE ≤ 120 kWh/m².yr + ((SHD - 15 kWh/ m².yr) x1.2)

About EnerPHit

• Based on Passive House methodology, with 20 years of experience

• Detailed planning and modelling, using PHPP software

• Airtight construction, ventilation with heat recovery, avoidance of 

thermal bridging

• High quality building components

• Low and predictable energy usage (80-90% reductions possible)

• “Quality-approved energy retrofit with Passive House components”
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Building stock

NZEB

• motivation

• disturbance of inhabitants

• lifecycle of existing components

• financing

• competence

Complete 

retrofit

All at once…
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Building stock • criteria and softare tool

• pilot projects

• suitable products

• financing 

instruments

• dissemination

EnerPHit 

+ RES

...or Step-by-Step

step

by

step

Retrofit
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Example - Components step-by-step

Insulation WindowsBuilding
stock

Airtightness & 
ventilation

Renewable 
Energy 
Systems

What is step-by-step retrofit?



www.europhit.eu

EuroPHit Project - Case Studies

Within the EuroPHit project, 

a selection of residential and 

non-residential buildings 

across Europe are being 

retrofitted according to 

Passive House principles.
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Introduction to Passive House Principles
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PH Principles – How it all works



www.europhit.eu

PHPP (Passive House Planning Package)

Thermal Bridge Analysis

Hygrothermic Analysis

Source: PHI
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Case Study 01_Home for the Elderly

Rochestown, Dun Laoghaire
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Case Study Overview – Original Situation
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Case Study Overview – Original Situation

Northwest view

Southeast view

Two-storey block of 34 apartments with modest 

common facilities (kitchen and dining room) 

Built during the early 1970’s

Floors, walls and roof - poured concrete with 

little or no insulation incorporated 

(walls – concrete panels with pebble dash finish)

Solar gains with heavy shading to the Northwest 

and quite open to the Southeast

Plant room on the roof  accommodating a low 

efficiency oil-fired boiler
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Case Study Overview – Original Situation

Relatively low floor to ceiling height (challenge - ventilation ducting for the retrofitting proposal)

Ventilation is mostly natural, using opening window sections and room-based fans

Internal view of communal area on the first floor
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EnerPHit Proposal – Floor Plans
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EnerPHit Proposal - Elevations
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EnerPHit Proposal
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EnerPHit Proposal - Insulation

Existing concrete 

panels externally 

insulated with 

200mm ESP

U Value existing

3.75 W/m²K

U Value proposed

0.15 W/m²K

Existing concrete 

panels externally 

insulated with 

250mm ESP

U Value existing

3.75 W/m²K

U Value proposed

0.12 W/m²K

New Wall:

215 mm Aerated 

Block externally 

insulated with

200mm ESP

U Value:

0.13 W/m²K

New Wall:

215 mm Aerated 

Block externally 

insulated with

150mm ESP

U Value:

0.16 W/m²K

U Value existing

4.30 W/m²K

150 mm concrete floor

New Roof:

Insulated metal deck with 

50mm sound insulation

150mm PIR insulation

U Value:

0.13 W/m²K
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EnerPHit Proposal



www.europhit.eu

EnerPHit Principles – Windows & Doors

Triple Glazing – Ug & g Values

Source: Futureglaze

Spacer ψ

Multiple rubber seals (airtightness)

Thermally broken frame

If at all possible use PH certified window
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EnerPHit Proposal – Windows & Doors

Triple glazing

Ug = 0.50 W/m²K

g = 45.2%

Multiple seals _ 3

Spacer ψ = 0.027 W/mK

Thermally broken frame
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EnerPHit Proposal
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EnerPHit Proposal – Thermal Bridge Analysis

Window fitting detail

at design stage
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EnerPHit Proposal – Thermal Bridge Analysis

Window Sill detail in Therm
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EnerPHit Proposal – Thermal Bridge Analysis

Window fitting detail

at design stage
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EnerPHit Proposal – Thermal Bridge Analysis

Ψ Value =

Ψ Value =

Still angle 

causing a massive 

thermal bridge

Still angle 

25 mm set back 

from the edge of 

the insulation layer
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EnerPHit Proposal – Int. Surface Temperature

Existing parapet detail in Therm

at construction stage

New second floor

Existing first floor

Minimum internal surface temperature :15 ºC (IBR)

>15 ºC 
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Existing foundation detail

at construction stage

EnerPHit Proposal – Int. Surface Temperature
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EnerPHit Proposal – Int. Surface Temperature

Existing foundation detail in Therm

>15 ºC 

Minimum required height from top of foundation to top of floor slab: 290 mm

To assure that at skirting level the surface temperature is above 15 ºC
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EnerPHit Proposal
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EnerPHit Proposal – Airtight Line Journey
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EnerPHit Proposal – Airtight Line Challenges
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EnerPHit Proposal
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EnerPHit Proposal – Ventilation Journey

Southeast view (DesighPH tool)

1st Option:

Decentralised system

Advantages:

High overall HRV efficiency

Reduced duct nominal width 

Disadvantages:

High capital cost

High maintenance level

2nd Option:

Centralised system

Advantages:

Low capital cost

Low maintenance level

Disadvantages:

Low HRV efficiency

Increase duct nominal width

Fire dampers required (cost)

Parapet height increased 

Load bearing structure (cost)

3rd Option:

4 Centralised system

Disadvantages:

Low HRV efficiency

Increase duct nominal width

Fire dampers required (cost)

Parapet height increased 

Load bearing structure (cost)

Advantages:

Low capital cost

Low maintenance level

Back to 1st Option 

Decentralised system agreed
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EnerPHit Proposal – Ventilation Site Photos
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PHPP – Energy Balance Before
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PHPP – Energy Balance At the moment
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PHPP – Energy Balance Before

Cost to heat this building to 20 ºC 24/7/365

€53 000 per year 
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PHPP – Energy Balance After

Cost to heat this building to 20 ºC 24/7/365 

€ 4 000 per year 

At least 80% reduction of heat demand
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Site Photos
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Site Photos
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Site Photos
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Site Photos
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Site Photos
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Thank you 

for your attention

Mariana Moreira
www.europhit.eu

The sole responsibility for the content of this presentation lies 

with the authors. It does not necessarily reflect the opinion of the 

European Union. Neither the EACI nor the European 

Commission are responsible for any use that may be made of 

the information contained therein. 


