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Emergy

Exergy

Description

Emergy is the ability of energy (exergy) of one kind or another is that
it is used in transformations directly and indirectly when making a
product or creating a service (Odum, 1996). It measures quality
differences between forms of energy. It accounts for different forms of
energy and resources, such as natural resources, renewable and non-
renewable energy flows, economic goods, labor, and information, and
it describes the amount of one kind of energy required to make another
form of energy or resource. The unit of emergy is emjoule (emJ)—
available energy of one kind consumed in transformations. It is usually
expressed in a unit of solar emergy — embodied solar equivalent joules
or solar emjoules (seJ) — all direct and indirect solar energy inputs that
have been used in creating a service or product. Other units used are
coal emjoules, electrical emjoules, and others. The greatest strength of
emergy is that all energy and resources are put on a common scale that
is objective and scientific (Brown and Angelo, 2010)

Epépvyela eival n txkovdtnta svépyelag (efépyeLtag) Tou evdQ
f Tou &AAou egidoucg eival 61l XpnoLpomnolel{tal o€
HETAOXNUAT LOPOoUC dUeoH KL EUPeca KATA TNV mopaywyn €vog
npoldédviog 1 In Onuioupylo ploac vnnpeoiag (Odum, 1996)
Metp& TLGC TOLOTLKECQ OLAPOPEC HETUETU HOPPOV eVvEPYELAC.
AvtinpoowueUel OLAQOPEC HOPPEC evépyelag Kol mdpwv, OINC
QUO LKOUC mdPOUC, OAVOAVEROLHPEC KOL HUN AVAVEDOLUEQ
EVEPYELAKEG POEC, OLKOVOULKRA ayabd, epyaocia xal
nAnpoeopieg, koL meplypdpel Tnv mocdinta evodg eidoug
EVEQPYELOC TIOU QUALTeE(TAL YyLlIa TNV OTOHPAYy®YyH PLag &AANC
HopeNc evépyetlac 1) nmdépou. H povdda svépyelac elval

emjoule (emJ) - dLabéoiun evépyela e€vdg e€idoug mou
KATOVOADVETAL O PETAOXNUAT LOPOUC. JUVABWwG exkpp&leTtal OF
BLo pov&da NALOKNC €VEPYELAC — £VOOUATOREVA NA LUK
LoodUvopa joule 7 nAilaxkd emjoules (sed) - OAeg 1Lg &ueoeg

Kol éppeceg £1L0b6d0UC NALOKNAC €VEPYELAG TTOU €XOUV
xpnotpomotn®el yia tn dnulovupyia ploag vnnepeocloag 1
Ipolé6vVTog. BAAeC pov&deg MOU xpnoluomoloUvial €ival
emjoules &vBpoaxa, nAexIiplk& emjoules kol &AAec. H
peyaAUTepn OUvoaun tng evépyelag elval 6Tl OAn n evEéPye LA
kKol ol mbdpol TiBegvial o pla xolvh KA{paxa mou elvat
QVTLKELPEV LKL KL emLotnuov k) (Brown and Angelo, 2010)

Exergy is the energy that is available to be used for work. It quantifies
maximal theoretical work that can be delivered by bringing an energy
source into equilibrium with its environment. Exergy is always
destroyed when a process involves a temperature change because
energy conversion processes are irreversible. This destruction is
proportional to the entropy of the system and its surroundings. The

destroyed energy is also called anergy

Efépyelta cival n evépyela mou elval dLabéoLun via XpHon
otnv egpyoacio. Mocotikomoilel 1n péylLotn Oewpntlkh epyocia
nou umopel va emiTteuxBel @épvoviag plLa Onyn e€vépyeLag o€
Loopponia pe 1o meplPAANOV TNC. H €fépyela KATACTPEPETAL
n&vta 6tov pLla dladlkaolia mepLlAoupdvel aAAayn
Bepuorpaciac eme1d) ol dLadlkraclieC PeTATPONNG €VEPYE LAC
e{val un ovoaotpéPiueg. AUTH N KATAOTPOEN €lval avdioyn pe



Transformity

Description

TNV eviponia ToU OUCTAUATOC Kol Tou meplBdArrovidg tou. H
KOTEOTPAUREVD €VEPYE LN OVORALETAL €VOAAXKT LKA AVEPYELA.

Transformity or energy quality ratio is the emergy (usually solar
emergy) required to make a unit of available energy of the product or
service, expressed in (seJ)/J. It aims to quantify energy quality and is
defined as the ratio of emergy (work put into a product) and useful
energy or exergy (value received from the product). Transformities are
obtained through the analysis of a production process or by other

empirical means (Campbell et al., 2005)

H txoavétnta petoBAntdintac 1 o Adyoc moldIntag €VEPYE LAC
elval n evépyvela (ouvhOwc nNALarh evépyela) mou amaltelTal
Yia TNV OTopayoyn ploag povddoag dlabéoiung evépyelag Tou
npotdéviogc N Tng vnnpeciag, exppocupévn ce (sed) / J
TtoxeUel OTOV TMOOOTLKSO mPpoodLloplopd Tng moldinitag 1INg
evépyelag kol oplletal wg o Adyoc Tng evépyelag (epyoaoia
oe éva mpoldv) KL TNG XPHOLUNG €vEéPYELAC ) ING e€VEPYELAC
(afla mou Aapfdvetal and 1o mpoldv) . OL peTaoXnuatLopol
AoupBdvovial péow Tng oavdAuong pLoag dladlkaolag Tapaywyng
H pe &AAo gumelplk& péoa (Campbell et al., 2005)



