EPSRC {9 Durham

Pioneering research 1 .
and skills University

Advanced hybrid thermochemical-
compression seasonal solar energy storage
and heat pump system (Solar S&HP)

Dr Zhiwei Ma

Durham University

Solar S&HP, EP/T023090/1, https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/T023090/1




A0
1. Seasonal solar thermal energy storage EPSRC “L'Durham

Pioneering research :
mnd <kills University

_| Sensible heat storage |

Solar energy available

Total Heat Latent heat stora
ge
Demand |

| e.g., Zeolite + water vapour |

Thermal Energy

Storage (TES)
_| Sorption heat storage Physisorption
r--—-———"~>"F~"~"~"~"~"7"~7"7"T>"~"7”"=”""r°”" " " ~" =" " =" ~/"~7/ 7/ 77 ]
1 1
| | Thermochemical heat - - !
i storage (without sorption) Chemisorption !
t t t t t t } t t t + | I
JAN FEB MAR APR MAY JUNE JuLy AUG SEPT oCcT NOV DEC - I 1
0.8, Ca0 + C0; — CaCO, ’/:r' Thermochemical storage !
1

‘ e.g., SrCl;.NH; + 7NHj3 < SrCl;.8NH5




EPSRC { 'Durham

1. Seasonal solar thermal energy storage

g’;%nse;ﬂng research UHIVCI‘SItY
Material volumes required to store 10 GJ (2778 kWh)
heat: 100
3
» Water: 55-95 °C storage temperature with 25% » (358ISV(Inh/m3)
heat loss; 80
70
» Paraffin: triacontane, 66 °C phase change "g 60 51 m3
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1. Seasonal solar thermal energy storage

» To use solar heat at relatively lower temperature
» To increase the solar fraction for space heating
» Secure the heat supply at sufficient high temperature in winter
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4. Kinetic test rig

To measure:
» Phase equilibrium;
» Kinetics of adsorption and desorption;
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* Najjaran A, Meibodi S, Ma Z, Bao H, Roskilly T. Experimentally Validated Modelling of an Oscillating Diaphragm
Compressor for Chemisorption Energy Technology Applications. Energies. 2023



6. Dynamic Simulation

o Newcastle weather data;
o 40 m? flat-plate solar collector facing south, 45° inclination;
o SrCl,-NH; as the working pair;
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Meibodi, S.S., Ma, Z., Roskilly, A.P. and Bao, H., 2025. Dynamic modelling and performance
analysis of compressor-assisted thermochemical sorption for seasonal solar thermal energy
storage. Chemical Engineering Science, 301, p.120739.
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