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Shock-absorber for Harvesting Dissipated Energy - Principle

Nano-porous hydrophobic material (MOFs)

mechanical porous ore
device grain inlet
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Shock-absorber for Harvesting Dissipated Energy — Principle BIRMINGHAM
Turn waste to wealth
(b) Electromagnetic (c) Nanotriboelectrification
F————— === - \ (a) Oil shock absorber shock absorber shock absorber
Vibrational work Input: Input: Input:
—-EsmEEsEEsEEEsEEsEs= Mechanical work Mechanical work Mechanical work
@ 5 a 5 5 & 5 - 0 .
Damping friction @ e~ o~ B e~ @ g —~ o 45'
o o o o S =
U %f’g‘\ﬁ el BN éﬂg“\é
Tt TTTT T ) No electric output Electric output Electric output
. o electric output: ectric output: ectric output:
: Heat dissipation | P v P v P
— o e e | Electricity =0 Electricity = Electricity =
Nmech * Work Nmech * Work + Ntherm * Heat
Wasted
about 10% of total energy Ref. |IEEE Transactions on Vehicular Ref. Electro-Intrusion Project | H2020
Technology, 2013, 62(3), 1065-1074. | European Commission n.d.
DOI: 10.1109/TVT.2012.2229308. https://cordis.europa.eu/project/id/101
017858
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Energy Recovery Shock-absorber experiments
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Shock-absorber experiments — Device design and Road test BIRMINGHAM

Prototype design
Aug 2023

Prototype manufacturing July 2024

- I :
||m|m|||| n I LN B

LLiL)
....... o HIIDNDumuummiininl = 0 wwe  dnpEn DEENE sonmn DEEEN oo



UNIVERSITYOF
BIRMINGHAM

Table of Content

1. Decarbonisation for Steelmaking Industry
 Principle and MD Simulation
» Reactor Operation and Process
* Investment Economic Analysis

2. Thermal-Mechanical Energy Harvesting for EVs
« Background and Algorithm

* Progress Updates

3. About Birmingham Centre for Energy Storage

.
-l e
5 ]
—— «» A
= m =

i
(T 8

L LLLL) aEREs
wa nEEn HEDEN momee BEOED oo o




About Birmingham Centre for Energy Storage (BCES) =9 UNIVERSITYOF
BIRMINGHAM

A Ii
g : « M

L) aEREs
0 wwe  dnpEn DEENE sonmn DEEEN oo




t*un&ﬁi;“‘ﬁ

{OUlll KEY LABORATORY OF DIGITAL MANUF,

Thank you for your attention  ¢,opean

Innovation
Council

Collaboration are warmly welcome Engineering and

UNIVERSITYOF  pphysical Sciences

Dr. Weiwei Zhao (w.zhao@bham.ac.uk) BIRMINGHAM Research Council

Prof. Yulong Ding (y.ding@bham.ac.uk)

BIRMINGHAM GENTRE ] @BCES_uoB
FOR ENERGY W
STORAGE

A
03 www.bham.ac.uk/BCES

BCES-Innovation 5
& P

nin imman
....... (LTI O - A B wes sneed BENEN seeen DRDNE oo




