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1. New fluids will not bring better COPs. 
New fluids may cure problems of today`s fluids. 

2. The transport properties are most important.

3. New cycles may bring forth new fields of application.
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Relative differential heat of solution
should be small (or negative?)

2

2

r

l=λ

( )










∆
++λ+

−≈

BL
p

L

r
sub

th

dx

dT
St

T

x
Stfr

Str
COP

1

1

2

0



Fundamental Options and Challenges | Felix Ziegler | 9

( ) R

hh

T/d

plnd 110

1

′−′′
≈

−

( ) R

lr

T/d

plnd +≈
−1

lnp

-1/T

(r+l)/R

Clausius-Clapeyron:

r

l=λ relative differential enthalpy of solution

r latent heat of vaporisation



Fundamental Options and Challenges | Felix Ziegler | 10

( ) ( ) 







λ−−+−≈−

1

01
0112 21

T

TT
TTTT

T0 T1 T2

Generator temperature:

„normal“ λ



Fundamental Options and Challenges | Felix Ziegler | 11

( ) ( ) 







λ−−+−≈−

1

01
0112 21

T

TT
TTTT

T0 T1 T2

… contradicts Trouton´s Rule

Generator temperature:

Small or negative λ: rising TG
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1. New fluids will not bring better COPs. 
New fluids may cure problems of today`s fluids. 

2. The transport properties are most important.

3. New cycles may bring forth new fields of application.
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Small changes in temperatures 
impact strongly on power density!
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s and m from specific cost and heat transfer
(viscosity, density, wettability, diffusivity…);
very variable!

a, b, c from equilibrium properties;
not very variable
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1. New fluids will not bring better COPs. 
New fluids may cure problems of today`s fluids. 

2. The transport properties are most important.

3. New cycles may bring forth new fields of application.
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... increase the COP

Multistage cycles are combinations of elementary cycles.

They are used to ...

e.g.: double-effect
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6-effect chiller
(Le Goff, 1994)
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... or
to increase the temperature lift

e.g.: two-stage
(double-lift)

Niebergall (1959)
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Heat transformer (Templifier, heat pump type II)
Special: heat from the cold sea (Pierre LeGoff, ~1980)
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compression-absorption hybrid:
First practical proposition by Osenbrück (1895):
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Booster compressor

pressure

temperature

Niebergall (1959)
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Honigmann fireless locomotive (1883)

Quelle: Mähr, Vergessene Erfindungen

„Honigmann“ cycle: 
storage and conversion of low-grade heat
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„Honigmann“ cycle: 
storage and conversion of low-grade heat
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1. Tailor isotherms. 

2. Improve heat and mass transfer.

3. Do not let heat flows stay unused.
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