


Definitions for Zero Energy Buildings

NZEB - Net Zero Energy Buildings are buildings that over a year 

deliver as much energy to the supply grids as they use from the grids.

nZEB - Nearly Zero Energy Buildings are buildings that have 
very high energy performance and provide,  to a very significant extent ,  
their energy needs from renewable sources.

In Ireland:  nZEB = BER A2



Energy Performance of Buildings Directive 

 Article 9

 (a) by 31 December 2020, all new buildings are nearly zero-energy buildings;  and

 (b) after 31 December 2018, new buildings occupied and owned by public 
authorities are nearly zero-energy buildings

 Member States shall draw up national plans for increasing the number of nearly 
zero-energy buildings. develop policies and take measures such as the setting of 
targets in order to stimulate the transformation of buildings that are refurbished 
into nearly zero-energy buildings, and 

 Article 5

 Cost optimal retrofitting

 Article  7

 25% of surface area retrofitted







“Cost Optimal” – Timber framed wall upgrade

 Upgrading a simple 
timber framed wall



Timber Frame Wall

 Standard timber framed wall with 
VCL behind plasterboard

 STEP ONE: Dryline with 65mm 
insulated plasterboard

 Probable Mould Growth

 STEP TWO:  Add a further 50mm 
insulated plasterboard

 Probable Structural Collapse

 No problem if you had removed 
the VCL in step one





… but there is another problem





“Cost Optimal” – Window Replacement

 Change the windows to 
double glazed soft low E

 Where do you put them?

 uninsulated wall



“Cost Optimal” – Window Replacement

 Change the windows to 
double glazed soft low E

 Where do you put them?

 BER C1 says at position A

 Anticipating future external 
insulation, demands B

 But A precludes solving the 
LTB problem later

 And surface condensation 
can be WORSE than it was 
for the uninsulated wall

AB



2013 FlatTop Brief

EPBD nZEB 2018



nZEB and beyond - LA’s to lead the way

Carbon Sequestration

DIT
2012

DIT
2013



Flat-Top Block - project brief

 Building Regs as if new build

 DoE space standards

 60-100 year lifecycle

 BER of A2 

 Calculated y-factor

 Hygrothermal analysis

 Surface temperature

 Condensation risk



Flat-Top Block



Flat-Top Block

Results 95% Confidence Interval Uncertainty
Air flow at 50  Pa, V50

[m3/h] 1085 1060 1105 +/-2.0%

Air changes at 50 Pa, n50  

[/h] 6.601 1.320 11.90 +/-80.0%

Permeability at 50  Pa, q50   

[m3/h.m2] 5.255 1.050 9.461 +/-80.0%

Specific leakage at 50  Pa, w50 

[m3/h.m2] 29.259 5.844 52.674 +/-80.0%



Outline
Space HeatingEnergy Use

nZEB



 BIM model Embodied Carbon

 Therm Surface Temperature, Psi- values

 BuildDesk Condensation risk, U-values

 DEAP Energy balance, carbon emissions

Digital energy analysis



 BIM model Embodied Carbon

 Therm Surface Temperature, Psi- values

 BuildDesk Condensation risk, U-values

 DEAP Energy balance, carbon emissions

Digital energy analysis

… I am competent …

… reasonable skill care and dilligence …

I certify that … the design … is in 
compliance … with Building Regulations



Digital Analysis of Existing Building

 The apartments are: 

 Un-heatable (Part L)

 Un-healthy (Parts L&F)

 Un-visitable (Part M)

 Un-comfortable

 Non-compliant (Part B)

 Too small (DECLG standards)



2013 student project work

Year 1 – Part-time, MSc (ERT)



The Architect                       It’s All About Form



The Architect’s Systems



The Architect’s Sustainability Agenda



The Architect Measures



The Architect’s Energy Plan for Ireland



The Technologist



Flat-Top Block



Technologists measure



The Passive House Designer



The Passive House Designer



The Passive House Designer



Solved?

DIT Proposal -“Cost Optimal”?

 The buildings are: 

 Un-heatable (Part L)

 Un-healthy (Parts L&F)

 Un-visitable (Part M)

 Un-comfortable

 Non-compliant (Part B)

 Too small (DECLG)

Yes

Yes

Yes

Yes

Yes

Yes

Green 
Public   
Procurement



Measured Project Outcomes 

 BER of A2, nZEB compliant

 100% compliance as new build (Parts B, M, K & L)

 Zero Surface Condensation

 90% fuel cost reduction (€1,486 to €156)

 100% Replicable

 BREEAM “Outstanding”/ DGNB “Gold”/ LEED “Platinum”



Further Outcomes Anticipated

Social

 Fuel poverty eradication

 Employment creation

 Skills development

 Health cost reduction



Further Outcomes Anticipated

Social Economic

 Fuel poverty

 Employment

 Skills

 Health

 Carbon saving/trading

 Self-funding

 Sustainable 

 Fuel imports
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The DT774 Team

 Malachy Matthews / BIM

 Patrick Daly / Energy

 Trevor Woods  / Quantities



The External Examiners

Prof Owen Lewis

Joseph Little

“The MSc Energy Retrofit Technology 
is a pioneering programme .. 
without parallel nationally 
and has few peers internationally. 

“the examiners are convinced of the 
national importance of this MSc and 
related Postgraduate Certificate and 
Postgraduate Diploma. “



The Exhibition

Twitter:  @DT774



Simon McGuinness MRIAI

Thank You



The Skills Deficit

Technical,  Professional and Scientific



Key Skills for the Retrofit World 

Conceptual

 BIM for:

 Forensic 
Investigation

 3D assembly

 Lead the 
interrogation of 
data from 
photos, 
measurement, 
records, 
drawings, etc.



Key Skills for the Retrofit World 

Technical

 Ability to see through walls 
and accurately model unseen 
construction in detail and in 
3D

 Deploy high level computer 
energy simulations at 95% 
accuracy

 Undertake 3-D linear 
thermal bridge calculation in 
complex geometries at 95% 
accuracy



Key Skills for the Retrofit World

Technical

 Assess proposals for 
hygrothermal effects,  
condensation and mould growth 
using questionable standards

 Design mechanical ventilation 
systems to deliver good air 
quality at minimum energy

 Design good daylight solutions 
in the face of inadequate 
standards

 Prevent overheating



Key Skills for the Retrofit World

Economic

 Predict future usage patterns, future 
energy price, carbon taxes and convert 
all to NPV

 Predict lifecycle cost and advise on 
funding models not yet available using 
data not released

 Develop design schemes based on 
embodied carbon and embodied energy 
without national databases

 Do no harm to protected historic 
construction using untested materials & 
methods of construction



Acquiring the Key Skills 

Education

 Bachelors degree in Architecture or Arch Technology

 2 years site experience,  plus study, plus professional exams

 1 year full time Masers Degree 

Digital Analysis and Energy Retrofit with level 9 research dissertation, or

Masters degree in linear thermal bridge and hygrothermal analysis with level 9 
Building Physics research dissertation

 After 8 years full-time unpaid study the starting salary: 

 Minimum wage



New Professions?

Risk mitigation strategy

GP Orthopaedic Consultant Orthopaedic Surgeon

Architect/ Retrofit Consultant
- Energy modelling
- Insulation & Condensation risk
- Thermal bridge design
- Hygrothermal design

Building Physicist
- Hygrothermal validation
- LTB validation
- Materials testing
- Research



DIT School of Architecture, Bolton St

Part time Postgraduate and CPD professional programmes:

 DT774   Postgraduate Certificate (Digital Analysis &Energy Retrofit)

 DT774a  Postgraduate Diploma (Digital Analysis &Energy Retrofit)

 DT774b  MSc (Energy Retrofit Technology)

 DT775   CPD Diploma (BIM Technologies)

 DT775a  CPD Diploma (Collaborative BIM)

 DT775b  CPD Certificate (Thermal Bridge Assessment)

 DT775c   Postgraduate Diploma (Thermal Performance Modelling)*

 DT775d   CPD Diploma (Building Environmental Assessment Methods)*

* Springboard 2013 funding application pending


