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Today’s talk

• Living lab model (innovation for speed and scale)

• On campus:

• Tallwood House

• Bioenergy plant

• Smart Hydrogen Energy District

• Off-campus:

• British Columbia (DAC, with Carbon Engineering)

• Alberta (pyrolytic hydrogen + carbon, with ATCO)

• The problem with hydrocarbons
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UBC: a Living Laboratory
• Campus = a “remote” municipality

• Procurement, permitting, 

• Terminus for electrical/gas grids

• GHGs down (67%),population up (26%)

• Joint research & operations

• Risk-tolerant

TRIUMF

(particle accelerator)

SHED

Tallwood

BRDF
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Brock Commons Tallwood House 

• 18 storey, 400-bed 

residence

• Concrete: foundations, 

elevator shafts, first floor

• Wood: pre-fabricated 

cross-laminated timber 

• 2 floors per week, reduced 

waste and noise during 

construction

• Reduced carbon footprint

https://livinglabs.ubc.ca/projects/brock-commons-tallwood-house 

https://livinglabs.ubc.ca/projects/brock-commons-tallwood-house
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BRDF: Biomass research & demo facility

• Heat and power from 

biomass

• Thermal Mode: 6 MW of 

steam

• Biomass CHP: 2.4 MW 

thermal + 2 MW electricity

• Renewable natural gas: 

8.4 MW (thermal) + 2MW 

(electricity)

• $8,2M: net positive by 

2028, $800k/yr savings, 

cost recovery in 15 years. https://livinglabs.ubc.ca/projects/bioenergy-research-demonstration-facility 

https://livinglabs.ubc.ca/projects/bioenergy-research-demonstration-facility
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• Smart hydrogen energy district 

(SHED): a city block becomes an 

innovation platform

• Breaking silos: finance, research, 

education,  operations, IT, buildings, 

water, procurement,  waste 

management, government & alumni 

relations, civil engagement
https://meridalabs.ca/research/testbed/

SHED

R. Akter, et al.“An efficient hybrid deep neural network model for multi-horizon forecasting of power loads in academic buildings.” Energy and Buildings. 329 115217 (2025.)
R. Wang, R. Rayhana, M. Gholami, O. E. Herrera, Z. Liu, W. Mérida. “Multi-task deep learning for energy management in large-scale buildings ” Energy and Buildings. 307 113964 (2024).
Rui Wang, et al.,“An adaptive federated learning system for community building energy load forecasting and anomaly prediction.” Energy and Buildings 295, 113215 (2023.)
L. Hou, et al. “Energy Management for Solar-Hydrogen Microgrids with Vehicle-to-Grid and Power-to-Gas Transactions.” International Journal of Hydrogen Energy 48(5), 2013-2029 (2023.)

L. Hou, O. E. Herrera and W. Mérida “Charging Scheduling and Energy Management for Mobile Chargers in A Grid-Interactive Transportation System.” J. of Energy Storage 65(15), 107305 (2023.)
J. A. Fernández, O. E. Herrera, W. Mérida. “Impact of an Electrified Parkade on the Built Environment: An Unsupervised Learning Approach.” Transportation Research Part D 78(C), 102199 (2020).

https://meridalabs.ca/research/testbed/
https://doi.org/10.1016/j.enbuild.2024.113964
https://doi.org/10.1016/j.enbuild.2023.113215
https://doi.org/10.1016/j.ijhydene.2022.09.238
https://doi.org/10.1016/j.est.2023.107305
https://www.sciencedirect.com/science/article/pii/S1361920919305772
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Off-campus: regional impact & engagement

G. Hochachka and W. Mérida “Navigating the razor's edge: Public acceptance of climate policies and the case of transport pricing.” Energy Policy 178, 113616 (2023.)

J.L. Boucher and W. Mérida. “ Inflated lives and a clean tech privilege in Washington State: Policy amidst spatialized affluence.” Energy Research & Social Science, 85, 102418 (2022.)
Hochachka, G., Logan, K. G., Raymond, J., & Mérida, W. "Climate action in urban mobility: personal and political transformations."Buildings and Cities, 3(1), pp. 1019–1041 (2022).

H. Talebian, et al. “Policy Effectiveness on Emissions and Cost Reduction for Hydrogen Fuel Supply Chains: The Case for British Columbia”  International Journal of Hydrogen Energy (2020).

British Columbia Alberta
https://squamish.ca/yourgovernment/news/ubc-clean-energy-research-centre-

collaboration/ 
https://gas.atco.com/en-ca/community/projects/energy-discovery-

centre.html 

https://doi.org/10.1016/j.enpol.2023.113616
https://doi.org/10.1016/j.erss.2021.102418
https://doi.org/10.5334/bc.249
https://www.sciencedirect.com/science/article/pii/S0360319920336600?dgcid=author
https://squamish.ca/yourgovernment/news/ubc-clean-energy-research-centre-collaboration/
https://squamish.ca/yourgovernment/news/ubc-clean-energy-research-centre-collaboration/
https://gas.atco.com/en-ca/community/projects/energy-discovery-centre.html
https://gas.atco.com/en-ca/community/projects/energy-discovery-centre.html
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Methane pyrolysis

molten metal

natural gas

solid carbon

hydrogen

Low CO2

No water

< $2/kgH2
900 - 1000°C

W. Mérida, A. Sharafian, O. Herrera, and K. Wei (2021) “Volume compensation in hydrogen production from hydrocarbons,” US Provisional Patent, No.: 63/280902
W. Mérida, A. Sharafian, and O. Herrera (2021) “Hydrogen production from hydrocarbons without carbon dioxide emissions,” PCT application No.: WO/2021/232158.

C
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Control 

system

Reactor

Power 

unit

carbon black

solid carbon 

(batch reactor)

VX0: 1 kg per day (lab prototype)

950°C

$1.5M

research 

funding

S. R. Patlolla, A. Sharafian, K. Katsu, and W. Mérida. “Temperature Effects on the Properties of Solid 
Carbon from Natural Gas Pyrolysis in Molten Tin.” Carbon Letters. (2024.)
S. R. Patlolla, A. Sharafian, and W. Mérida. “Characterization of Solid Carbon from Hydrocarbon Pyrolysis 
in Molten Aluminum.” Carbon. 224 119054 (2024.)
S.R. Patlolla, K. Katsu, A. Sharafian, K. Wei, O. E. Herrera and W. Mérida. “A review of methane pyrolysis 
technologies for hydrogen production.” Renewable and Sustainable Energy Reviews 181, 113323 (2023.)

https://doi.org/10.1007/s42823-024-00716-2
https://doi.org/10.1007/s42823-024-00716-2
https://doi.org/10.1016/j.carbon.2024.119054
https://doi.org/10.1016/j.carbon.2024.119054
https://doi.org/10.1016/j.rser.2023.113323
https://doi.org/10.1016/j.rser.2023.113323
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Energy Discovery Centre: pilot plant

• Commissioned in 

May 2024, 

• First building in 

North America 

heated by 100% 

hydrogen

• Centre includes 

several projects

• Pyrolysis plant

https://gas.atco.com/en-ca/community/projects/energy-discovery-centre.html 

https://gas.atco.com/en-ca/community/projects/energy-discovery-centre.html
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VX1-2: 55kg/day - 1 t/day (spinoff company)
SPINOFF  

Technology scale up

Looking for investment to 

enable technology 

scaleup & deployment
(1 – 10 tonnes H2/day)

De-risking commercial 

plant construction

UBC RESEARCH

Lab prototype, 

Optimisation

Next generation 
hardware

UBC PILOT (Alberta)

Pilot plant in Fort 

Saskatchewan 

Environmental permits

Construction, contracting, 

components

202420212018
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Thank you!

¡Gracias!

Merci!

https://meridalabs.ca

https://meridalabs.ca/
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