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4TU

e To cultivate a collaborative community,
e To strengthen the binding between researchers,

e a platform for researchers:
—  to forge connections,
— expand their professional network,
— and seek inspiration from their peers.
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Mr. R. Flewel-Smith
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High grade heat

e Power to heat
e \Waste heat recovery
e Solar energy
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Energy in Australia

e Export: coal, iron ore, gas...
e Renewables: hydro, solar, wind.
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Negative price
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Let’s peel the onion

& Technical,

Contractual.
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AV A %4 Solar Collection : Thermal Electricity Generation sC0, Brayton Cycle
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Storage at high temperature
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Salts

e Low conductivity, corrosion.

UniSA
N32CO3'KCI'
NaCl °69
Nach3'chO3 7058
16/04/2024

249.6 1.34/1.41

311 1.25/1.55

144 .9 1.54/1.5
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How to Increas

e Nanoparticles, fins,

(a)

1. Saltprill 2. Coatwith 3 Coatwith 4. Slowlyheatto 5. CVD metal coat
sacrificial clay shell remove polymer  to seal pores
polymer

d PCMs




Foams: oy
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Therm ..

e Stefan
e Inexpe ~§ .
e Coating ~ * - &
e Optimization

Liquid Fraction
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Criteria
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Heat exchanger design

HTF pipe
=P

\..

e Corrosio
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NL tests
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Further cost reduction: coating
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4TU ° Top View

Mesh

| E—

d e W

Front View

(a) Wire screen standard layout [38]. For this
study, d = 1.6mm, w = 5.2mm while t = 3.2mm Mhis o

and the open area is 67% (b) Top view of experimental Periodic structure

16/04/2024
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(a) 1.05kWh heat trace location and length
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DT85W DataTaker

(b) Thermocouple and connection schematic

(a) Isometric view

Argon gas An
'gon gas
outlet inlet
Discharging
Air flow
Annulus
 Thermocouple
sheaths
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(c) Front cross section view

Top insulation
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stand

(b) Exploded view
/ Wlinsulated tank
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(d) Lab set up
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Numerical results
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Fig. 8. Melting time versus fin length for aluminium (a) and stainless-steel (b).

4500

4100

3700

3300

Melting time [s]

2900

2500

0

4326

3484.9

Css

10

3690.9

20

= dp = 40mm [3fins]

—— a'p = 10mm [12fins]

3121.45

2667 2649 "7 2661.05

2676.3

30 40 50

Fin length [mm]

(b)



4TU.

Fin number
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Free convection along
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Fin length

e Infinite ml for a fin (ml <2)

Adiabatic
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Fo=0.025 0.051 0.076 0.101
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Shell size

e Short fin in a large shell:
e Mushrooms with the same penetration rate in
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Results
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Fig. 10. Comparisons of Eqs. (13) and (19) with simulated/experimental results [27,43,49].



Conclusion

e Transient convection-conduction balance,

e Practicality: contact resistance, corrosion, fast
charge/discharge,

e Cost reduction,
e Imagination; pen-&-paper game,

e Simple yet pragmatic (engineering) solutions.
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THANK YOU VERY MUCH!
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