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RN 2050 Climate Change Act: Reducing greenhouse gas
gl  emission by 80-95%

Building are the largest energy users, accounting for 25-
40% of the total energy demand (Mayer et al 2014)

Buildings are designed based on
* Safety
* Economy

@ A

AALBORG UNIVERSITY
DENMARK 4th International Conference on Smart Energy Systems and 4th Generation District Heating 2018

#SES4DH2018

3



Motivation
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With the climate change and effect of fossil fuels,

buildings are required to reduce their energy

Therefore buildings are designed as low energy or
zero energy buildings using smart energy systems

A low energy building with both passive and active
energy measures was not performing as expected
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e Location: Clifton, Nottingham

e Facility: Sports changing
facility
* Dimension: 468m? floor area

* Equipment:

United Kingdom Nottingham Trent University, Sports Centre DesignBuilder Model of the Clubhouse
Clifton Campus

e Boilers
e Radiators
* Heat recovery unit
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e Cracks creating heat sinks
* Pipes becoming radiators
* Mortars joints cooling the lounge
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Numerical Analysis

4DH

4th Generation District Heating
Technologies and Systems

- all
gxternal wal

Internal wall

AALBORG UNIVERSITY

DENMARK 4th International Conference on Smart Energy Systems and 4th Generation District Heating 2018

#SES4DH2018 8



Comparison between numerical and  %i

N Lo

thermography analysis
4DH

4th Generation District Heating

N

Temperature [°C]
[\
&)

Cl

Temperature [

«

I
100

Technologies and Systems
T T

~

AALBORG UNIVERSITY
DENMARK

I I I I I I
200 300 400 500 600 700 800 900 1000

Distance [mm]

4th International Conference on Smart Energy Systems and 4th Generation District Heating 2018 9
#SES4DH2018

Thermograph
21 graphy | |
Internal wall External wall ——ANSYS
)
-300 -200 -100 0 100 200 300 400
Distance [mm]



What is the Effect of the Thermal SO
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203mm thick Galvanised steef frame cramps
foed hoﬁ% at 450 vertical centres with self £
tapping fodngs with 100mm horizontal leg built \o."\
into the bed joints of the block work. Aternate A
each side and with wall ties ‘
Thermal Bridge Location U-Value New U-Value Psi-Valuee .
Thermal bridge created by Steel frame 0.32 0.52 0.256 XS
Thermal bridge created by junction 0.32 0.32 0.678 é
P Brickwork

20<3mm thick Stainless steed  — 225 225 Stainless steel vertical twist
frame cramps fixed to RSA at 450 wall ties o suitable proprietry
vertical centres with self tapping wall tie at 450mm vertical
fdngs and isolation washers with centres

100mm horizontal leg built into the

bed joints of the brick work
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Energy Simulation of Case Study - 7
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* DesignBuilder Software

* Whole building modelling

5000

* Results validated with data from
temperature and humidity sensors
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Effect of Thermal Bridge on Gas
Consumption
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Using TM52 the risk of

overheating was
assessed

Future weather data
(from Prometheus
Project)was used to
predict the
performance
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CIBSE TM52 OVERHEATING ASSESMENT FOR THE CLUBHOUSE (YEAR 2030-50™ PERCENTILE)

Block Zone Criterion 1 (%) | Criterion 2 (Khr) | Criterion 3 (hr)
First Floor Changing Room 5 0.00 0.00 0.00
First Floor Changing Room 6 0.00 0.00
First Floor Main Lounge

Ground Floor

Changing Room 1

Ground Floor

Changing Room 3

Ground Floor

Changing Room 4

Ground Floor

Entrance Main

Pass/Fail

CIBSE TM52 OVERHEATING ASSESMENT FOR THE CLUBHOUSE (YEAR 2050-50™ PERCENTILE)
Block Zone Criterion 1 (%) | Criterion 2 (Khr) | Criterion 3 (hr)
First Floor Changing Room 5 0.00 0.00 0.00
First Floor Changing Room 6 0.00 1.00 0.00
First Floor Main Lounge

Ground Floor

Changing Room 1

Ground Floor

Changing Room 3

Ground Floor

Changing Room 4

Ground Floor

Entrance Main
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Conclusion

4th Generation District Heating

 Unwanted energy gains and losses (thermal bridges)
affect the energy performance of buildings.

e There is substantial risk to overheat in the future.
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