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MicroEra Power – Introducing THERMAplus
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Thermal Long-Duration Energy Storage (LDES) for 
Decarbonizing HVAC for commercial buildings using 
*Tunable* phase change materials



Built Environment – Demands on the grid
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40% of global energy is consumed 
by buildings

50% of that energy serves THERMAL 
LOADS: heating, cooling, & hot water

Peak energy is expensive & carbon-intensive
USER: Peak demand drives up to 70% of energy costs
GRID: Expensive infrastructure with low utilization
GHG: Peaker plants use fossil fuels and are inefficient

Electrification of Heat drives increasing need 
for responsive THERMAL ENERGY STORAGE
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Batteries are 
expensive, short-
lived, difficult to 

permit (fire hazard)

Hot and chilled 
water storage 

footprint is 
massive*

Ice storage: cooling-
only, low efficiency, 

requires costly deep-
cycling chillers

Existing heat 
storage has low 

capacity 

*10X 
THERMAplus has 10x 

greater energy density than 
hot and chilled water
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WHY MicroEra Power?...  Footprint, flexibility, 
value! 



WINTER – Stored Heat
 Mid and High-Temp 
 40-70°C (104-158°F) 

Spring

Fall

4-Seasons Value
Small Footprint – Load Shifting – LDES for renewables

SUMMER – Stored Cooling
 Humid: 6°C (43°F) 
 Dry/Desert: 16°C (61°F) 

Solution: Introducing THERMAplus™ 
Tunable Thermal Energy Storage (TES)



HARDWARE: Patent-pending TUNABLE storage material. 
Same system stores heat (winter) & cooling (summer)

SOFTWARE: Smart Control AI/ML optimizes system 
algorithms for efficiency, renewable energy storage, 
and peak load reduction

SERVICE: Remote performance monitoring and optimization; 
expert field service for annual seasonal tuning.  

THERMAplus: Innovation for heat & cooling 



Pilot Overview
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Objective: Demonstrate THERMAplus’ 
tunable thermal energy storage for 
heating & cooling commercial buildings
Deliverables: 
1. MicroEra Power built two 100-gallon 

tanks (one heating, one cooling) 
2. EPRI provided independent 

monitoring of system performance
3. Test at MicroEra lab in Rochester, 

NY according to use cases:
 Demand Response
 Peak Management



RESULTS and KEY LEARNINGS

(1) Laboratory testing: stored cooling at 43°F (6°C) and stored heat at 149°F (65°C)

(2) Capacity 1.6X higher for stored heat vs. cooling (7.0 ton-h vs. 4.4 ton-h) 

(3) Round trip efficiency 

 90% for stored heating 

 85% for stored cooling   

(4) Charge and discharge times each 3.5 hours to 20+ hours, showing flexibility

(5) Fast freezing/melting of hot tank, enables storing surplus grid electricity

(6) EPRI collaboration provided validation, strengthening technology confidence
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WHY THIS MATTERS!

(1) MicroEra Power demonstrated THERMAplus performance at meaningful scale

(2) THERMAplus enables a more resilient grid in the face of increasing climate 
instability and extreme weather events 

(3) Our solution provides flexible electric loads

a) Shifts HVAC loads to off-peak or renewable-intensive periods

b) Defers to other peak load demands, such as EV Rapid Charging 

c) Avoid negative pricing and curtailment

(4) Non-wires and non-pipes solution! 

(5) Active materials are domestically sourced, abundant, and present no fire hazard! 
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Tunable Stored 
Cooling optimized 
for Dry, Humid, or Mixed Climates
(CA, AZ, NV, TX etc.)

THERMAplus Tunability expands scalability
Relevant to all climate zones/building types

4-Seasons Hot/Cold 
Thermal Energy 
Storage 
(Northeast/Central 
USA and Canada)



THERMAplus 
Integration



Ice Storage Tanks
32°F (0°C)

Expensive
Low-Temp Chiller

Glycol Pump

Bypass Valves

Building Loads

BASELINE: Ice Storage for stored cooling 
(Trane, EvapCo, BAC…)

PROBLEM: Ice storage requires glycol and expensive deep-cycling 
chillers which are inefficient and maintenance-intensive



THERMAplus Tanks
with Stored Cooling

43-60°F (6-16°C)

Heat Pump

Water Pump

Bypass Valves

Building Loads

THERMAplus SUMMER MODE: 
Stored Cooling at Optimal Temperature

SOLUTION: THERMAplus uses water, instead of glycol, 
which is cheaper, safer, more efficient and sustainable! 



THERMAplus Tanks
with Stored Heat

100-150°F (38-65°C)

Heat Pump

Water Pump

Bypass Valves

Building Loads

THERMAplus WINTER MODE: 
Flexible Heat for Peaking and Efficiency

SOLUTION: THERMAplus uses the same tanks and active 
materials to store heat in the winter, providing 4-season value!



What’s Next



Carpe diem – 
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1. Projects with U.S. Department of Energy (SBIR Ph2) and NYSERDA support
a) Heat pump integration in a commercial building – Fielded pilot, Rochester, NY
b) Geothermal integration on a college campus – Fielded pilot, Massachusetts 
c) Develop high temperature storage for campus & district thermal networks

2. Grid-interactive software controls 

3. Evaluate THERMAplus ability to downsize Geothermal ground loops 60-70%

4. Fielded demonstrations and early-adopter projects
a) Northeast
b) Southwest 

5. Franchise and investment opportunities



2024 Pilots planned (renderings)

Rochester, NY – Air-Source 
Heat pump integration (left)

Smith College – Geothermal 
& Solar Thermal integration 
(below)



Our Team – MicroEra Power
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Innovation
Resilience
Impact
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ENERGY PROVIDERS

Utility Representatives:
Guy Sliker, Director, Customer Solutions R&D, NYPA

Alan Ettlinger, Sr Director, Research, Technology 
Development & Innovation, NYPA

Eric Davis, Section Manager, R&D, ConEdison

King Look, Director, R&D, ConEdison

Silvia Khurrum, Project Manager, R&D, ConEdison

Startup Representative: Ellie Rusling, 
CEO, MicroEra Power emr@microerapower.com 

EPRI Representative: Micah Sweeney, 
Technical Leader, EPRI msweeney@epri.com

EPRI-IEL 2023 Team

mailto:emr@microerapower.com
mailto:msweeney@epri.com


MicroEra Power

For more information contact:
Ellie Rusling, CEO
emr@microerapower.com

THERMAplus - Smart Thermal 
Energy Storage supporting a 
resilient grid!
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Stored Cooling: Nominal Capacity = 6.2 ton hours (21.8 kWh)

Cycle
Charge time 

(HH:MM)
Charge Rate 

(BTU/h)
Discharge Time 

(HH:MM)
Energy                   

(ton hours)
Outlet Temp      

(°F)
Round trip 

efficiency (%)

Fast Charge Cycles  (supply response, focus on monetizing abundant renewables)
Average (2 runs) 3:33 11,371 4:53 4.54 49.8 86%

Slow Charge Cycles  (off-peak, focus on efficiency)
Average (2 runs) 14:42 9,634 5:20 4.27 50.0 84%

Averages N/A 10,503 5:07 4.40 49.9 85%

71% Percent of Nominal Capacity

Stored Heat: Nominal Capacity = 10.2 ton hours (35.9 kWh, or 1.65X stored cooling capacity)

Cycle
Charge time 

(HH:MM)
Charge Rate 

(BTU/h)
Discharge Time 

(HH:MM)
Energy              

(ton hours)
Outlet Temp     

(°F)
Round trip 

efficiency (%)

Fast Charge Cycles  (Supply response, focus on monetizing abundant renewables)
Average (2 runs) 3:33 17,119           4:07 5.58               130                 96%

Medium Charge Cycles  (balance between load shifting and efficiency)
Average (2 runs) 5:10 22,452           4:00 7.44               119                 92%

Slow Charge Cycles  (off-peak, focus on efficiency)
Average (2 runs) 21:40 8,156             14:45 8.08               132                 78%

Averages N/A 15,909 N/A 7.03               127                 89%

69% Percent of Nominal Capacity

EPRI-IEL 
2023 
MicroEra 
Power 
Test 
Results
Summary 

10/26/23



Per 1MWh THERMAplus Ice Storage Li+Battery

Installed Cost $80K $120K > $600K

System Life 25 yr 25 yr 7 yr

Safety Excellent Excellent Fire Hazard

COP/Efficiency Gain
20% 

(Heat & Cool)
0% 

(Cooling)
-20% 

(Heat/Cool)

Carbon Reduction Excellent Good Good

Competing Technologies



Freezing Cold 
Storage

Air 
Conditioning

Waste Heat 
Recovery

Pre-Heat Domestic 
Hot Water

Space 
Heating

Process 
Heat

Steam 
Heating

24 - 34C

Refrigeration Chilled
Water Waste Heat Space Heating 

& Hot Water Process Steam

Tunability Ranges: MicroEra Power PCMs

0 - 20C

Geothermal
Ground Loop

PVt, 
Waste waterStored 

Air 
Conditioning
Heat Recovery (solar 
thermal, waste water, 
process heat etc.) 

Data Center Cooling, 
District Heating, 

High-Temp Heat Pumps
Space Heating and 
Domestic Hot Water

50 - 140C40 - 70C



California

Tucson, AZ

Parts of 
Colorado

South/Urban Florida

Boston &
Cape Cod

Metro NYC 
& Long Island

Regions with high demand charges  

+ Hawaii, Alaska, 
   and Ontario (Canada)

Ontario
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