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1. New fluids will not bring better COPs.
New fluids may cure problems of today s fluids.
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2. The transport properties are most important.
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Characteristic (external) AAt=a ,-b, +cC,

temperature difference a, b, c from equilibrium properties;
not very variable

specific cooling power [W/€] q, =S, + m, AAt

specific heat input [W/€] q, =s, +m, AAt

c - Qo _ So M, AAt
O 9, S, +m, AAL
P

s and m from specific cost and heat transfer
(viscosity, density, wettability, diffusivity...);
very variable!
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3. New cycles may bring forth new fields of application.
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Multistage cycles are combinations of elementary cycles.

They are used to ...

... Increase the COP

e.g.: double-effect
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L I

6-effect chiller
(Le Goff, 1994)

Figure 2: Working principle of multi-stage absorption heat pump
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Abb. 26. Schaltbild einer zweistufigen Absorptions-Kilte-
anlage fiir Tiefkiihlung gemiéB Abb. 25,
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Heat transformer (Templifier, heat pump type II)
Special: heat from the cold sea (Pierre LeGoff, ~1980)

Upgraded heat

Room Heat
T, (30C)
> [— 0,
Heat input T,
Polar Seawater Q2——[<
(4C)
Reject heat
> |—0q, Polar-Wind
E (-40C)

Technische .
Universitat

Fundamental Options and Challenges | Felix Ziegler | 24 Berlin




compression-absorption hybrid:
First practical proposition by Osenbrick (1895):
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Abb, 40. Einschaltung eines Vorschaltkompressors (Booster) in
elne Absorptions-Kiltesnlage.
A Absorber; B DBooster; F Ammoniakfliissigkeitskiibler und
Olabscheider; S Abscheider; ¥V Verdampfer. ¢ Ammoniakeintritt,
b Eihlschlange fitr fliissiges Ammoniak; ¢ OlablaB8; d Absperr-
ventil; ¢ Kihlwasserzulauf fiir den Absorber; s, und s, Fliissig-
keitsschwimmerventil,

Niebergall (1959)
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,Honigmann® cycle:
storage and conversion of low-grade heat

Honigmanns Natronlofomotive. Liingsjdnitt.

Honigmann fireless locomotive (1883)

Technische '
Universitat

Fundamental Options and Challenges | Felix Ziegler | 26 Berlin



,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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