
Globally, commitments are being made  
by organisations to decarbonise their building  
assets by 2050. In parallel with this, legislators and  
green building councils are drawing up plans to  
set out roadmaps to achieve all this, which is set  
to become one of the greatest challenges the built  
environment has ever had to deal with. We know that buildings  
are responsible for 30% to 40% of energy consumption and CO2  
emissions, and so all of us working in this industry have an obligation  
to dramatically reduce the impact that the built environment has on  
climate change. In this article John Treanor (above), Sustainability Engineer  
& Energy Analyst with Passive Dynamics Sustainability Consultants, says that our 
legislators need to take urgent action to address these issues, and to improve how  
the performance of buildings are assessed.

Compliance modelling  
methodologies not  
fit for the significant  
climate challenges  
that lie ahead 
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ENERGY MODELS OVER-SIMPLIFIED



The market demand for 
sustainable net zero carbon 
buildings is now increasing 

significantly and it’s not just coming 
from the senior exacutives – it’s now 
coming from the CEOs. At Passive 
Dynamics we believe that the 
regulatory environment is not  
pushing the agenda fast enough, 
and therefore it is up to the industry 
to take the lead. While currently 
much of the focus is to comply with 
NZEB, it is very clear that this 
methodology and the modelling 
software assessments don’t go far 
enough to deal with the climate 
challenges that we will face before 
long. We need the regulatory bodies 
to clearly set out how future revisions 
of Technical Guidance Document 
Part L will go about addressing the 
net zero targets with key milestones 
every five years up to 2050. 

Here we outline some of the key 
criteria that we feel needs to be 
addressed for future revisions. 

1. Industry collaboration 
The industry and engineering 
solutions are advancing fast. At 
Passive Dynamics we are constantly 
devising new innovative solutions 
to traditional design requirements. 
As an industry we need to now 
create the space to be open to this 
innovation. We need to develop 
this transition to a transparent, 
accurate performance-based 
approach for assessing compliance. 
We feel that a net zero task force 
needs to be set up that includes 
officials from the Department of 
the Environment, SEAI, CIBSE Ireland, 
Engineers Ireland, ACEI and other 
representatives from industry. One 
thing is for sure – the industry 
wants to help. 

2. Over-simplified building 
energy models 
Buildings and their systems are 
getting more complex and intelligent. 
The current non-domestic modelling 

software compliance engine SBEM 
(which stands for Simplified Building 
Energy Model) is too simplified  
and not fit for the new complex 
challenges that we foresee in our 
industry. If we use LEED certification 
as an example, a detailed energy 
model is required which uses 
dynamic simulation software. For 
LEED the performance curves for 
heat pumps, chillers, pumps and 
fans need to be accurately modelled 
and the result from this software 
gives more realistic “real life” 
outputs in terms of energy and 
carbon emissions.

This dynamic simulation software 
is also more accurate at modelling 
the effects of a building’s thermal 
mass and external solar shading 
features such as brise soleil that can 
be used to reduce cooling loads. 
Dynamic simulation uses detailed 
geometry from 3D models, real site 
weather data and simulates hourly 
or sub-hourly intervals throughout 
the entire year. By analysing the 

energy performance in this manner, 
as opposed to the monthly averages 
calculated by SBEM, the results are 
much more accurate. 

Using this more detailed energy 
model we can assess and quantify 
the energy performance of different 
design strategies and the synergies 
between them. It seems counter 
intuitive not to be permitted to use 
such detailed software design tools 
for Part L compliance. In the UK,  
for example, the use of dynamic 
simulation modelling is permitted 
under what they refer to as Level 5 
analysis. In Ireland, Part L compliance 
is limited to Level 4 analysis using 
the simplified SBEM software. We 
would urge SEAI to fast-track the 
approval of more accurate Level 5 
software methods that have been 
used in the UK for many years.

3. NZEB leaving design teams  
in hot water 
We welcome the recent updates to 
the Domestic Part L whereby the 
actual water flowrate for showers 
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The current non-domestic SBEM (Simplified Building Energy Model) is too simplified and 
not fit for the new complex challenges that we foresee in our industry.



can be entered into the DEAP 4.2 
software. For the Non-domestic 
Part L there is no incentive (in terms 
of the calculation results) to reduce 
the hot water consumption. For 
some building types we are finding 
that the “in-built and non-editable” 
hot water consumption values in 
the software are much higher than 
the actual design. This often results 
in “over design” to overcome or 
offset this assumed hot water demand 
which is not always accurate. 

We see this issue occurring where 
a building has showers and changing 
facilities but, in reality, the hot 
water demand will be infrequent 
and low. For future versions of the 
non-domestic compliance software 
we would like to see a facility 
whereby the actual hot water 
demand could be entered by the 
energy assessor. 

We feel that further work is also 
required in terms of the guidance 
surrounding district heating systems 
using heat pumps. For large-scale 
domestic or commercial projects, 
the vast majority of commercial-
scale heat pumps do not have  
EN 16147 certification for the 
appropriate operating conditions. 
We feel that clearer guidance  
needs to be communicated by the 
accreditation bodies to industry in 
terms of acceptable approaches. 
The current guidance is that at least 
one heat pump in a domestic-scale 
district heating system must have 
EN16147 certification, otherwise a 
default value needs to be used in 
the software. 

This has been very frustrating for 
heat pump suppliers as it becomes 
very difficult to develop a solution 
that meets the certification criteria. 
We feel that these ongoing issues 
could be holding back some 
innovative district heating solutions 
and therefore would like to see  
a renewed focus on this area by 
SEAI with more collaboration  
with industry.  

4. Facilitate innovation – design 
for performance rather than 
just compliance 
Our concerns are that Part L 

compliance is viewed as the end-

goal whereas in reality it should 

become the baseline performance. 

There needs to be more flexibility 

to consider emerging innovative 

design solutions and, as engineers, 

we need to properly assess design 

solutions rather than allow NEAP  

or DEAP to dictate the easiest path 

to compliance. 

If we are serious as an industry 

about achieving net zero carbon  

in the coming years, we need to  

be developing the software tools 

and methodologies now that will 

facilitate this transition. The design 

solutions and their performance 

needs to be robustly assessed akin 

to LEED energy modelling or the 

NABER’s energy rating scheme  

in Australia. As an industry we  

need to ensure that the design 

focus remains on decarbonising 

buildings rather than getting 

consumed by ticking boxes for 

compliance which can then 

sometimes lead to a “green-

washed” building asset. 

The decarbonising of our built 

environment will be challenging 

and complex, but we need to be 

given the legislative space to come 

up with more innovative solutions 

and to be given the opportunity  

to demonstrate the merits of  

these. The first step on this journey 

is to be more flexible, open to  

new ways of doing things, and 

challenging the status quo. 

At Passive Dynamics we look 

forward to working constructively 

with all industry partners to help 

improve the current compliance 

methods, and to get one step  

closer to a decarbonised built 

environment for us and future 

generations to enjoy.  n
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Decarbonising our 
built environment 
will be challenging 
and complex, but 
we need to be 
given the legislative 
space to come 
up with more 
innovative solutions 
and to be given 
the opportunity to 
demonstrate the 
merits of these. 

“


