A Comparison of Energy Ratings and an Analysis of Energy Performance

Improvements for a Domestic Dwelling. ™ TUS
Eoin McDonald — K00268943 o

To report on the enhancement of the proposed This section looks at the key ideas Table A.8 Performance Performance Performance The BER analyS|S
dwellings energy performance by utiising  and technologies behind making BER labels in EPC database BER) G | @EB @m shows ~how fetm{g
building information software. homes more energy efficient, andrangesused in the TIMES Energy Value CO, emission Energy Value  CO, emission GO, emissia ;;Tga;zsges the eﬁg?gy
. " Ireland Model. SR SR e . el |
c - - eSpeC|a”y through retrOfIttlng' It —— o 1,509.05 511.46 134 87 3189 72 59 2036 efﬁciency. The dwelhng
PI‘OjeCt ObjeCUVES covers important policies like the EU Label Energy - Lo S L Wt WeCOgley R SeRgow started at a BER of G
. . Buildings Directive that push for G T IWhan i Figure 4: Dwelling pre Figure 5: Dwelling post Figure 6: MHVR, 10 Panels (Figure 4), with high
> Research and investigate the current better energy performance in older Al renovations renovations extra insulation energy demand and
building  standards,  guidelines  and buildings. It also qoes into detail o g ~ <75 emissions.
regulations for the dwellin while 95 _ g. _ Initial renovations, like insulation and glazing, improved it to B3 (Figure 5). Further
J J upgrades like insulation, heat B1 B1 76-100 - " - e
considering energy consumption. o~ . - - upgrades, like the addition of mechanical ventilation, heat pumps, and PV panels, boosted
> Create a model of the dwelling using REVIT pumps, mechanical ventilation, and B2 B2 101125 it to A3 (Figure 6), proving the effectiveness of combining multiple strategies.
o i dher h . solar panels, explaining how they B3 B3 126-150
Zo.lzl\./are IW e _ al ;rlng” :10 tt © orlg:!’la help improve BER ratings and lower €1 =2 E:’g? 4:??? ?;gg
uildin ans, include all heating, coolin . : . . . :

gp o J J energy use. On top of that, it looks g‘; 6 1ok 9.38 756 5.86 20.36

and thermal characteristics. at how software like DEAP and BIM Table 1: A rati ibiliti
» Conduct a heating and cooling loads 2L : le - A rating possHItES -

_ g _ g can be used to properly assess and p2  ° 26200 . Perf Figure 7 presents different
analysis on the dwelling using the REVIT olan energy improvements. All this 1 nergy rerformance upgrade combinations and their
software to quantify the buildings current ‘esearch ties into the res.t of the _E2 B 301-380 P 0 Impact on BER ratings, energy
energy demands, use these resuits to dissertation backing up the : £ L0 " IIIIIIII \ézﬁ(e)sn,starlgtdescarb%r;; mlsfg;r(]asrilng

. . A . 1 50
determine its building energy rating (BER) decisions made in the methodology —o— & =40 0 IIII B-HNENEN.__= cenergy-efficient measures—such
by using the dwelling energy assessment and results sections. Coure 2 BER rafinas Energy Value (kWh/m2/yr) CO2 (kgCO2/m2/yr) as heat pumps, renewable
procedure (DEAP) software. 0 ' 0 W Before Changes B3 ® Heat Pump B2 energy, and additional

W Triple glazing B3 M Lighting change B3 insulation—further enhances

> ldentify and implement improvements using
the software that could be made to optimise
the dwellings energy performance and BER
rating.

» Compare and analyse and

the initial

improved BER results, report on the impact
and cost of the proposed energy efficiency
improvements.

Figure 1. Domestic dwelling under testing

Methodology

The methodology focused
on accurately assessing
the energy performance of
a 1950s bungalow and
testing improvements
using DEAP and REVIT
software. DEAP was used
to establish the original
BER rating and model
various upgrades, such as
insulation, heat pumps,

Figure 3. Development of house in REVIT

mechanical ventilation, and solar panels, to measure their
impact. REVIT helped simulate heating and cooling loads to
ensure the correct sizing of heating systems, preventing
inefficiencies. Each step was taken to reflect real-world retrofit
scenarios and align with SEAI guidelines, ensuring that the
recommended improvements were both practical and cost-
effective.
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Figure 7. DEAP BER Results

energy performance. The optimal
combination of upgrades
achieved an A2 rating, showing
the best balance between energy
savings and BER improvements.

Conclusion

« Each objective for this dissertation was researched, performed and results discussed

in depth.

» The background/ literature review examined retrofitting strategies like insulation,
heat pumps, ventilation, and renewables, alongside national and EU energy policies.

BER, energy demand, and CO, emissions.

DEAP and REVIT simulations assessed how retrofits impact a 1950s bungalow’s

» Both simulations and case studies showed deep retrofits improved BER from G
(1,509.05 kWh/m2/yr) to A2 (45.77 kWh/m?2/yr), cutting emissions drastically.

« A combined approach—insulation, efficient heating, ventilation, and renewables—
proved essential for maximizing energy savings and sustainability.
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