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ARTICLE INFO ABSTRACT
Article history: Exergy is naturally related to the concept of quality of energy. Therefore, exergy analysis has been widely
Received 17 September 2008 applied in parallel with energy analysis in order to find the most rational use of energy. Within the built
Accepted 19 October 2008 environment a wide margin for exergy saving may be found. Actually, buildings require mostly low
quality energy for thermal uses at low temperatures and nowadays their energy demand is mainly
Keywords: satisfied with high quality sources. Exergy analysis of renewable energy-based climatisation systems
Renewable energy may be considered an emerging field, where different and often contrasting approaches are followed.
Exergy Then, in this paper a comprehensive and critical view on the most recent studies on this topic is
Solar . . . . . . . C .
Biomass presented. Special attention is paid to the methodological aspects specifically related to climatisation
Ground systems and renewables, and to the comparison of the results. Main renewable energy-based heating and
Building cooling systems are considered in detail. Finally, conclusions regarding the state of the art and possible
Heating trends on this field are derived, with the aim to highlight future research issues and promote further
Cooling developments of this method. Furthermore, conclusions regarding the usability of the exergy method as a
Heat pumps tool to promote a more efficient use of available energy sources are also derived.
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Nomenclature SAGSHP solar-assisted ground source heat pump
) SAHP  solar-assisted heat pump
f\HU zirfahg[:dl)ing unit SDHW  solar domestic hot water
ASHP air source heat pump SH spac_eﬁheat.mg .
CEC cumulative exergy consumption iPEC :pea ¢ 1t)r1ma[1;y energy consumption
copr coefficient of performance ¢ tf:l??sr? ure (K)
c specific heat (J/kg K) 0 heat (J)
c thermal capacity (J/K) Q heat transfer rate (W)
gll?l(\jN g:;c;sfi‘iaggtravt\::teercommg U heat transfer coefficient (W/m? K)
DIEC direct-indirect evaporative cooling x work (for p?wer) o W
EAT entropy added tax rate of work (or power) (W) o 2
: . . X solar thermal collector parameter (°C m“/W)
ECEC ecological cumulative exergy consumption .
) y mass fraction
EEA extended exergy analysis
EER exergy gfﬁFlency ratio ‘ Greek leiters
ELCA exergetic life cycle analysis . .
. specific total energy (J/kg) € emissivity of the surface; exergy expenditure
E total energy (J) figure .
EPC exergetic performance coefficient 1 energy (first l af”) efficiency
ex specific exergy (J/kg) ¢ relatl\_/e humldlty
Ex total exergy (]) " cherr.ncal potential gjlkg)
Ex exergy rate (W) % specific volumoe (m>/kg)
FPC flat plate collector 0 temperature (*C) P
Fq quality factor o Step!@n_—Boltzmann consfant (W/(m~ K*));
G solar irradiance (W/m?) senS{tlylty e)fergy analysis
GHEX  ground heat exchanger @ humlley r?;lo. (8/ kg)y
GSASHP ground source air source heat pump K f:frreg;telite ciency (%)
GSHP  ground source heat pump
h specific enthalpy (J/kg) .
HGHE horizontal ground heat exchanger [ndices .
HVAC heating ventilation air-conditioning 0 refer?nce or ambient state
I global irradiation (J/m2) * rgstncted reference state
I rate of irreversibility, rate of exergy consumption a air
W) abs a!)sorber . .
ICEC industrial cumulative exergy consumption AHU a1r—¥1.:mdlmg unit
IEC indirect evaporative cooling aU).( au?(lllary
LCA life cycle assessment-based boil boiler
LNG liquefied natural gas ow condensate water
m mass (kg) Carnot Carn.ot .
m mass flow rate (kg/s) e coollqg coil
P pressure (Pa) ch_ ch?mlcal
PV photovoltaic Chl” Cblller
R specific gas constant (J/kg K) arc circulate
REC regenerative evaporative cooling coll collec_tor
S specific entropy (J/kg K) comb combined
S entropy (J/K) concr  concret
SAASHP solar-assisted air source heat pump cond con(%enser
cool cooling
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