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Single heat bath - work extraction

Heat Q = Tr[Hu(p — UpU™)]
Work W = Tr[Hg(UpUT — p)]
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Two heat baths - heat engine
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Two heat baths - heat engine
@ Hot bath is used to ergotropy extraction.
@ Battery is used to ergotropy storage.

| eo—
= E @ Cold bath is used to releasing passive energy.
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Two heat baths - heat engine

@ Hot bath is used to ergotropy extraction.
@ Battery is used to ergotropy storage.
 mo—
= E @ Cold bath is used to releasing passive energy.
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Figures

Efficiency vs Carnot efficiency

M. tobejko (IFTIA UG) Krakéw, 2019




Figures

— Winax
) — AF

Work vs Free energy

M. tobejko (IFTIA UG) Krakéw, 2019




Figures

AN
. N
- = fe=1) d \
ne(e=1) / \
e “
ne(c=0.5)
. VA
/ \
*%0 oz o o8 o8 )

Efficiency vs Power

— Winax
2 — AF

Work vs Free energy

M. tobejko (IFTiA

Krakéw, 2019 5/6



Figures

N\
05 N
— = ne=1) 7’ \
nele=1) / \
===+ 1(c=05) o0 /
ne(e=0.5)
. A\
/ \
%o oz s s os o

= Whnax
2 — AF 5
i —  correlated
2 uncorrelated
1 g
0
o 0 2 30 4 s e 70

battery energy

Work vs Free energy ) ]
Fluctuations vs Correlations

M. tobejko (IFTiA

Krakéw, 2019 5/6



Charging battery is limited by the ergotropy.

Extraction ergotropy from the heat bath is possible,
but unavoidably accompanied with passive energy flow.

Step operations are fundamentally irreversible (worse than Carnot).

Correlations between working body and battery can reduce
fluctuations of work.

Thanks for your attention!
(paper soon on arXiv)
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