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Potential for reducing energy use

Energy consumption in The Netherlands (2004) Energy consumption in households
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Exergy analysis tool

Renewable
energy

Primary
energy

fossil

Primary
energy
lranslor-
malion

lileclricily

~€

Development ol demand

Generalion Stlorage Distribution limission Room air linvelope
and conlrol
==
— -
So 1al
Auxiliary energy heal

surplus ol heal [rom lighting

Artilicial lighling

Venlilation

Energy & Exergy flows



Building-centred approach to
exergy analysis o




Graphic user interface (GUI)

construction material properties, building
services data, indoor and outdoor climate data
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Input of building specifications
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Exergy Analysis instruments
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1. Project data, boundary conditions

2 |Walume (inside) [ V= /15N\

3 |Met floor area [m?] Ay = 245

4 |Indoor air temperature [*C) B = 20

5  |Exterior air ternperature [°C] B, = N = B¢ Reference temperature




Example of energy & exergy calculation results

Room dimension
Boiler

Emission
Ventilation
Exterior wall

Window

_ -

 \
6X6X3m’
Standard boiler (efficiency = 0.98 and supply temperature at 90 °C)
High temperature radiators, with supply at 70°C and return at 60°C
Natural ventilation, with an air exchange rate of n = 1.5 h™

Uy = 0.4 Wm2.K, Ay = 18 m?
Uyin = 2.2 W/mz2, K, Auin =9 m?
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Result : Exergy and energy flows

3000

Prim. Energy Generation

wsfo rm
2500 N\

Storage Distribution

Emission

Room Air Envelope

N

system energy total
=== ==heat energy

- - - - electrical energy
incl. free /rene. ener.
————— incl. internal & sloar gains |

P — Y

Components



Conclusions

e The exergy analysis tool was developed to analyze energy
and exergy chains in buildings.

 The GUI for the tool was designed with consideration to
a building designer’s perspective, with two concepts:
» Basic design parameters are descriptively inputted into a GUI

» Some detailed values of building service components are
Incorporated as default values and referred to by
the respective component name.
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Questions ?
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THANK YOU
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