
Leading by Example Council Agenda 
March 8, 2022

Welcome

LBE Updates and Clean Energy News

Innovative Technology Presentations

Discussion: Barriers and Opportunities
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Audience Poll: Come What May?

LBE is considering a hybrid (in-person + remote) LBE Council 
meeting in May…what do you think?
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Creating A Clean, Affordable, Equitable and Resilient Energy Future For the Commonwealth

LBE and DOER Updates



MA Building Stretch Code Straw Proposal

4https://www.mass.gov/info-details/stretch-energy-code-development-2022

Proposal includes an update to the stretch code alongside the new specialized stretch option:

Comments due 5 pm 
March 18, 2022

https://www.mass.gov/info-details/stretch-energy-code-development-2022


MA Building Stretch Code Straw Proposal

5https://www.mass.gov/info-details/stretch-energy-code-development-2022

Final opt-in code 
anticipated to 
replace EO 594 

new construction 
energy 

performance 
requirements

https://www.mass.gov/info-details/stretch-energy-code-development-2022


Recent DPU Rulings – Solar

Program

• Capacity expansion approval

➢ 1,600 MW → 3,200 MW

• BTM projects now eligible for 
Alternative on Bill Credits (AOBC)

• Customers living in low-income 
EJCs eligible for low-income 
incentives

• Additional items under review
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Large Projects 
>25 kW AC

Accepting 
Applications for 

Block…

Total Remaining 
Capacity, All 
Blocks (MW)

Eversource 
East + West

9 of 16 623.65

National Grid 10 of 16 502.16

National Grid 
Nantucket

3 of 4 5.29

Unitil 5 of 8 3.91

As of 3/7/2022

https://www.mass.gov/solar-massachusetts-renewable-target-smart

https://www.mass.gov/solar-massachusetts-renewable-target-smart


Recent DPU Rulings – Energy Efficiency

7

Three-Year Plan

• Approved by EEAC for 2022-2024

• Total budget: $3.94 billion

➢ Significant portion for electric heat pump 
incentives and weatherization

➢ Gas to electrification incentives allowed

• Targeted equity initiatives

• Program-level details forthcoming

https://www.mass.gov/info-details/eeac-energy-efficiency-three-year-planning

Plan Priorities

Workforce 

Development

Equity

Electrification

https://www.mass.gov/info-details/eeac-energy-efficiency-three-year-planning


Offshore Wind Advances: Planned Timelines
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2019 & 2020: Contracts 
approved for Vineyard 
and Mayflower

Dec 2021: Mayflower Wind 
(400 MW) and Vineyard 
Wind (1200 MW) selected 
for contract negotiations

Vineyard 
800 MW

Q4 2021: 
Onshore Work 
Begins

2022: Offshore 
Construction 
begins

2023: Begin 
delivering 
power to grid

Mayflower 
804 MW

2025: Planned 
commercial 
operation

2021: Federal 
Environmental 
Review begins

April 2022: Contracts 
to DPU for approval

Before 2030: 
Fully operational
(exact dates confidential)

Mayflower 400 MW + 
Vineyard 1200 MW

Three solicitation 
rounds in MA:



Breezing Towards 100% Clean Electricity
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• Currently procured OSW will total 3200 MW, delivering 13 million MWh per year 
– 25% of current electricity consumption

• DOER currently has authorization to procure 5600 MW of OSW

• 2050 Decarbonization Roadmap calls for 80% of electricity consumed in New 
England to come from renewables, particularly wind and solar (15-20 GW each)



EPP Program Annual Report

• The Annual Environmental Preferable Product Procurement Program Report 
summarizes the achievements and progress towards EO515 (“Establishing an 
Environmental Purchasing Policy”) signed in 2009

• EPPs are included in 57 of OSD’s 125 statewide contracts, comprising 
thousands of products and services

• Key environmental and cost benefits include:
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See the report on the EPP website, and contact Julia Wolfe (Julia.Wolfe@mass.gov), Director 
of Environmental Purchasing, for any questions or guidance

https://www.mass.gov/service-details/epp-annual-reports-progress-reports-and-other-publications


Earth Day 2022: 
“Invest in Our Planet”

Earth Day 2022’s theme highlights how 
investments in sustainability lead to 

prosperity, equity, and healthy communities
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2022 Environmental Holidays

Solar Appreciation Day 3/11/22

Global Recycling Day 3/18/22

International Day of Forests 3/21/22

World Water Day 3/22/22

Arbor Day 4/10/22

World Bee Day 5/20/22

Bike to Work Day 5/20/22

Endangered Species Day 5/20/22

World Environment Day 6/5/22

World Oceans Day 6/8/22

Global Wind Day 6/15/22

Pollinator Week June 20-26

National Honey Bee Day 8/15/22

Bay State Bike Month September

National Clean Energy Week 3rd week of Sept

National Drive Electric Week 9/23/22-10/2/22

World Environmental Health Day 9/26/22

Energy Efficiency Day 10/5/22

America Recycles Day 11/15/22

Planning a ribbon cutting, lecture series, email 
campaign, website launch, or another event for Earth 

Day? Email details to Ryan.Kingston@mass.gov!

https://www.earthday.org/earth-day-2022/
https://www.dynamicslr.com/solar-appreciation-day-how-you-should-celebrate-it/
https://www.globalrecyclingday.com/
https://www.un.org/en/observances/forests-and-trees-day
https://www.worldwaterday.org/
https://www.arborday.org/
https://www.worldbeeday.org/en/
https://bikeleague.org/bikemonth
https://www.endangered.org/campaigns/endangered-species-day/
https://www.un.org/en/observances/environment-day
https://worldoceansday.org/
https://gwec.net/
https://www.pollinator.org/pollinator-week
https://honeylove.org/national-honey-bee-day/
https://www.baystatebikemonth.org/
https://nationalcleanenergyweek.org/
https://driveelectricweek.org/
https://www.ifeh.org/wehd/
https://energyefficiencyday.org/
https://kab.org/programs/ard/


LBE Tools and Resources Website

• Recently developed documents include:

• Procuring Biofuels for Building Heat via ENE52

• EV Total Cost of Ownership Calculator

• Green Your Fleet – EV Options on Statewide Contracts

• Considerations to Inform EV Charging Station 
Decision-Making

• Additional resources can be found by category: 
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Your one-stop shop for calculators, quick-guides, and other 
helpful documents developed by the LBE team!

https://www.mass.gov/doc/lbe-guidance-liquid-biofuels-for-building-heat-via-ene52/download
https://www.mass.gov/doc/lbe-electric-vehicle-tco-comparison-calculator/download
https://www.mass.gov/doc/greening-your-fleet-with-statewide-contracts-12522/download
https://www.mass.gov/doc/considerations-to-inform-ev-charging-station-decision-making/download
https://www.mass.gov/service-details/leading-by-example-tools-and-resources


Creating A Clean, Affordable, Equitable and Resilient Energy Future For the Commonwealth

Clean Energy News



• NOAA report projects seas to rise 10-12 inches 
by 2050 – as many inches as SLR measured 
between 1920-2020 

• By 2050, “moderate” flooding is expected to 
occur 10+ times more often

• 2 feet of SLR is increasingly likely by 2100. Failing 
to curb emissions could cause an additional 1.5-5 
ft (for a total of 3.5-7 feet) by 2100.
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Image: Waves topped 12 feet during a ‘king tide’ 
in November 2021 (Source: Boston Globe)

You can view what 1 ft of SLR means for MA 
using the CZM interactive coastal flooding map

Source: NOAA

Sea Level to Rise One Foot by 2050

https://www.bostonglobe.com/2021/11/07/metro/powerful-king-tides-rolling-this-weekend/
https://mass-eoeea.maps.arcgis.com/apps/MapSeries/index.html?appid=6f2797652f8f48eaa09759ea6b2c4a95
https://oceanservice.noaa.gov/hazards/sealevelrise/sealevelrise-tech-report.html


New England Warming Faster than Rest of Planet

• New England warmed 3.3F between 1900-2020, while rest of planet rose 2F 
➢ MA warmed by 3.5F

• New England winters have warmed an average 4.86F
➢ In MA, winter temperatures increased an average of nearly 7F

• Previous study found New England lost an average of 6.2 days of snow covering the 
ground between 2001-2017
➢ MA lost 12 days of snow cover
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“Based on the data presented here, and the continuing increase of greenhouse gases, it 
is clear that humanity does not have its hand on the rudder of climate control,” the 
authors wrote. “We are in a climate crisis, and we need to take concerted steps to 
reduce our production of greenhouse gases as soon as possible.”

Source: Boston Globe

https://www.bostonglobe.com/2021/12/30/science/new-england-is-warming-faster-than-rest-planet-new-study-finds/


Gas Stoves Leak 
Methane, Even When Off

• Study examined how much methane is 
leaked at three points:

➢ When knob is turned, before gas ignites

➢ During cooking

➢ When stove is off

• 80% of emissions happen when stoves are 
off – from loose couplings and fittings

• An estimated 1.3% of gas used in stoves 
leaks into atmosphere
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Across 40+ million gas 
stoves in the U.S., that 
adds up to the same 

emissions as 500,000 gas-
powered cars!

Source: NPR

https://www.npr.org/2022/01/27/1075874473/gas-stoves-climate-change-leak-methane


Creating a Clean, Affordable and Resilient Energy Future for the Commonwealth

NYC Law Bans Gas Hookups in New Construction

• Gas hookups banned for small construction projects after 
2023 (2027 for larger buildings) 
➢Hospitals, commercial kitchens, laundromats are exempt

• Buildings in NYC account for 70% of its greenhouse gases 

• Bill estimated to cut about 2.1 million tons of carbon by 
2040, equivalent to emissions of 450,000 cars

Source: CNBC

https://www.cnbc.com/2021/12/15/new-york-city-is-banning-natural-gas-hookups-for-new-buildings.html


Largest North American 
Battery Recycling Plant

• With strong demand for EVs and 
limited amounts of metals on earth, 
recycled materials will be essential 

• Facility will open in Georgia in August 
2022 and will process 30,000 metric 
tons of batteries per year

• Battery Resourcers intends to open 
additional facilities across the world to 
process up to 150,000 metric tons of 
lithium-ion material globally per year
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Source: Automotive Logistics

https://www.automotivelogistics.media/battery-supply-chain/battery-resourcers-to-open-north-americas-biggest-battery-recycling-plant/42614.article


Federal Low-Carbon 
Construction Initiative

• White House launched “Buy Clean” task force to:

➢Boost federal procurement of low-embodied 
carbon materials

➢ Identify and prioritize low EC materials

➢ Increase emissions transparency through 
supplier reporting

➢Launch pilot programs

• GSA aiming to set standards for concrete and 
asphalt for Land Port of Entry projects funded by 
recent infrastructure act
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Source: Construction Dive

https://www.constructiondive.com/news/white-house-launches-low-carbon-construction-initiative/618932/?mc_cid=27c31e18bd&mc_eid=8d9f55e1e3
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Meeting Spotlight:
Integrating Innovation: 

Technologies and 
Opportunities



Innovative Climate Tech 
Trends

21



Historical Technology Adoption Trends

In general, uptake of new technologies has increased in rate in recent decades
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Source: World Economic Forum, Our World in Data

https://www3.weforum.org/docs/WEF_Future_of_Electricity_2017.pdf
https://ourworldindata.org/grapher/technology-adoption-by-households-in-the-united-states?country=Household+refrigerator~Electric+power~Microwave~Colour+TV~Automobile~Computer~Landline~Refrigerator~Home+air+conditioning~Cellular+phone~Radio~Electric+Range~Smartphone+usage~Cable+TV


Is Clean Energy Tech Following Similar Trends? 

• 1954: First solar PV 
modules first developed

• 2007: ~680 MW of solar 
capacity installed 
nationwide

• 2021: ~115,000 MW 
installed nationwide

23Source: SEIA

https://www.seia.org/solar-industry-research-data


Innovative Climate Tech Investment Trends
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Investments in climate technologies have increased rapidly in recent years, covering a range of areas, 
including clean energy, carbon capture and storage, waste management, food technologies, and more

2021 Dealroom
Report

5,000 startups 
raised $32B from 

Jan-Oct 2021

5x increase over 
2016

2021 PWC 
Report

3,000 startups 
raised $87.5B 

from July 2020-
June 2021

2x increase over 
2019-2020

Greentown Labs
180 startups 

raised $1B since 
2011

Started as 4 
startups in 2011

https://www.fastcompany.com/90689750/climate-tech-startups-have-raised-a-record-32-billion-in-2021
https://www.pwc.com/gx/en/services/sustainability/publications/state-of-climate-tech.html?WT.mc_id=CT1-PL52-DM2-TR2-LS4-ND22-TT20-CN_gxfy22xlosesgstateofclimatetech-twitter
https://greentownlabs.com/greentown10/


More Money, 
More Tech, 
More 
Problems…?
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How can MA state entities take 
advantage and adopt these 

technologies?

As more investments are made 
in innovative tech, more tech 

will theoretically come to market



Example Pathway to Innovative Tech Adoption:
Statewide Contracts

26

Product becomes mainstream

As product becomes more widely used and available, contracts may be updated to reflect technology as “sole 
choice” or primary product 

Product added to contract on limited basis

Product offered through existing vendors on contracts, or offered as ‘alternative’ option

Product is vetted

OSD may require 3rd party testing, certifications, and/or pilot projects

New product demonstrates potential environmental benefits
Before 2018, BPLE 
not widely used or 

understood 

In 2017, OSD hired 
consultant to 

develop specs and 
conduct pilots to 

test BPLE 

BPLE added to 
contract through 
existing and new 

vendors  

BPLE is currently 
offered through 

FAC116 as its own 
Category



Adding Innovative Tech to Statewide Contracts

• Several current contracts are already prioritizing cleaner, 
innovative, environmentally preferable products
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•Commercial battery-powered options available for several products, including 
utility vehicles, zero-turn mowers, and more

FAC116: Lawns and Grounds 
Equipment

•Sedans, Minivans, and SUVs on contract must now be hybrid electric, plug-in 
hybrid, battery electric, or fuel cell electric

VEH110: Light and Medium-Duty 
Vehicles

•EV Charging equipment with innovative features
VEH102: Advanced Vehicle 

Technology Equipment

•Category 10 open for rolling enrollment to enable adoption of innovative energy 
efficient, less toxic, or otherwise preferable technologies 

FAC100: Building Maintenance 
Repair and Operations

•APS-eligibility is now a requirement of any biofuel on contractENE52: Heating Fuel

•All products required to meet environmentally preferable specifications
FAC85: Environmentally Preferable 

Cleaning Products



DOER does not endorse any such products or services that participants are made aware

of through DOER’s Leading by Example Division (LBE), LBE Staff, LBE Council

meetings, or any mailing list. Products and services presented and discussed by LBE are

provided for information purposes only.

DOER exclaims any express or implied warranty, warranty of fitness for a particular

purpose or merchantability and makes no representations as to the quality or value of any

such product or service. DOER further exclaims any and all liability relative to any such

product or service and advises that any party interested in any such product or service

independently review and due their own due diligence in order to make an informed

decision about any such product or service.

28

Technology Presentations



Technology 
Presentations

• Boost EV Charging (Jordan Baroody, FreeWire)

• 100% Biodiesel for Heavy-Duty Vehicles (Jon Scharingson, REGI)

• Mass Timber for Low Embodied Carbon (Nicole St. Clair 
Knoblock, Olifant)

• HVAC Load Reduction and Air Purification Systems (Christian 
Weeks, enVerid)

• Off-grid, Solar-Powered Streetlights (Anicet Mabonzo, 
Fonroche) 

• Flexible Thin-Film Solar (Mike Ma, Miasole) 

29
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Introduction to Ultrafast Charging 
& Energy Storage



CONFIDENTIAL 31CONFIDENTIAL 31

FreeWire offers flexible solutions leveraging energy 
storage for rapid and sustainable electrification.

Electrification beyond the grid™

Founded in 2014 in the San Francisco Bay Area.

World class investors include:

Helping automotive, workplace, utility, city, retail 
and fleet operators deploy clean power for EV 
charging and broader energy needs.

FreeWire Technologies – Boost Charger™



CONFIDENTIAL 32CONFIDENTIAL 32

Fast and Ultra-fast EV charging at scale 
requires extremely high-power outputs, 
but the grid edge has capacity 
limitations. 

Each ultrafast charger requires $100K+ 
in infrastructure costs alone.

Grid upgrades and construction projects 
severely impact the deployment time of 
ultrafast chargers – up to 30 months for 
permitting & easement, civil works, and 
construction.

Current EV charging solutions are 
inflexible because they require 
significant capital into infrastructure, 
which is underground and cannot be 
relocated. 

Electrical Infrastructure Upgrades

Time Delays

High Cost

Inflexibility

The electric grid is not prepared to meet the power requirements of 
traditional fast EV charger installations, resulting in:

Conventional Fast Charger Deployment Challenges

Limitations of Grid Infrastructure

Pacific Gas & Electric (PG&E) in California 
found that only 45% of the transformers 
across their network had enough available 
capacity to install one 100kW ultrafast 
charger

Limited sites available to support fast charging
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Boost Charger Is a Next-Generation DC Fast Charger

Lower cost of Installation

• Powered by 208V or 240V (no need for 480V)

2 EVs can charge simultaneously

• Traditional DCFC have two connectors, but only 1 EV can 
charge at a time 

• Smaller parking lot footprint

Faster deployment 

• Easy infrastructure, permitting, and install time

Lower cost of installation 

• Built in battery storage mitigates peak loads, eliminating the 
risk of accruing demand charges 

Lower sunken costs

• Possible to relocate (if needed)
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FreeWire Technology and Experience

NEXT-GEN POWER 
CONVERTER
Proprietary power conversion 
technology with silicon carbide 
architecture & 99% efficiency

ADAPTIVE 
BATTERY PACK
Proprietary battery pack with 
flexible architecture that 
switches between 400V & 
800V

ADVANCED 
CONTROL SYSTEM
Optimized to enable distributed 
energy services

Years Experience

8 Developing charging technology, energy storage, and 
software integration, plus extensive testing and 
industry certification

Patents17 Filed, pending, and in process covering broad aspects of 
the technology and product roadmap

Deep Customer Relationships
Unique relationship with leading strategic customers

Regulatory Experience
World-class regulatory team driving business growth and 
market entry strategies

50+
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Boost Charger Enables Scalable, Ultrafast Charging

Boost Charger is a battery-integrated fast charger 
that leverages advanced Power Boost technology to 
boost power at the grid edge – significantly reducing 
installation & infrastructure costs by an order of 
magnitude.

150kW fast charging capability, compatible 
with all EVs, internal power sharing (2 cars at 
once)

160 kWh lithium-ion energy storage boosts 
power from the grid to EVs

Compatible with a Low-voltage grid 
connection, staying away from cost-intensive 
grid infrastructure upgrades 



CONFIDENTIAL 36CONFIDENTIAL 36

vs DISPENSER + POWER CABINET SWITCHGEAR

Charging Infrastructure

TRANSFORMER+

Grid Infrastructure

BATTERY INVERTER++

Energy Storage

+BOOST CHARGER

Fully-Integrated

Fully-Integrated Solution Eases Complexity and Cost
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Predictable Power Consumption

Other chargers can significantly impact your energy bill. Boost Charger has predictable power consumption, 
resulting in lower peak demand and associated energy costs

0
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kW

Time

Traditional Charger

DCFC Usage (kW)
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100

120

kW

Time

Boost Charger

Boost Usage (kW)

Charger Electricity Consumption

Demand charges 
can result in 

thousands of $ in 
energy costs!

Boost is charged 
from consistent, low 
power = no surprises 

on your bill
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FreeWire in MA: Greenfield RMV Office

FreeWire installation at Greenfield RMV with MassDOT

Statewide Contract through Mass OSD VEH102: Advanced 
Vehicle Technology Equipment, Supplies and Services Contract

Project Case Study: 

• Remote Location with limited power supply

• Eversource Utility make ready program for (4) Level 2

• Mass DOT identified area as a ”charging desert” needing 
DCFC

• Eversource would not have funded 480v upgrade

Greenfield, MA RMV Install with MassDOT
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Case Study: Gathering Place

“Upgrading from 3 kW charger to 120 kW, it was a no-brainer. 
We are thrilled to be able to offer the world-class FreeWire EV 
charging station for our park guests,” 

–Tony Moore, Executive Director, Gathering Place

INDUSTRY Public park

LOCATION Tulsa, OK

CHALLENGE Need to replace old chargers

OBJECTIVE
Increase community EV adoption by 
offering public charging resources 
located strategically throughout Tulsa

INPUT POWER 3Ø 208 V  |  100 A Service

SITE DESCRIPTION
Replaced L2 charger. Bolted to 
parking lot, no reinforcement

NETWORK AMP

Replaced existing L2 unit with Boost Charger



E L E C T R I F I C AT I O N  B E Y O N D  T H E  G R I D

Jordan Baroody

jbaroody@freewiretech.com
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Right Place,
Right Time
Accelerating the Transition to Clean Energy

Jon Scharingson

Executive Director, 

Strategic Initiatives



© 2021 Renewable Energy Group, Inc. All Rights Reserved.42

A Leader with International Reach

Source: Company
(1) Includes self-produced and third-party bio-based diesel and petroleum-based diesel.

REG Biorefinery

41

US States

7
Canadian
Provinces

14

Countries|Bio-Based
Diesel Plants10 2.1 Sold in 2020

(1)

Million Metric 

Global reach with  
diversified end-market  

exposure

Flexibility and sales  
optimization to  

incentivized markets

Proven access to  
diversified feedstocks

REG 2020 Sales  

were made in:|
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Energy Transition: An Inflection Point

RIGHT PLACE 

RIGHT TIME

CUSTOMER / SOCIETAL PULL

REGULATORY PUSH
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Providing Cleaner Fuel Solutions for Over Two Decades

44

WASTE AND 

BYPRODUCT FATS

AND OILS

Renewable Low Carbon

Feedstock

5.5X

ENERGY

RETURN RATIO1

Proprietary Refining

Technology

95-100%

Scope 1 & 2 GHG 

Emissions

Biodiesel (BD) & 

Renewable Diesel (RD)

DOWNSTREAM

DISTRIBUTION

Growing Distribution

Network

Low Carbon Solution Available at Scale Now

Source:

1. NBB; Defined as units of energy returned per unit of fossil used for production

2. EPA Lifecycle Greenhouse Gas Emissions for Select Pathways



© 2021 Renewable Energy Group, Inc. All Rights Reserved. 45

REG provides a portfolio of low carbon solutions

REG Ultra 
Clean

RD/BIO

100% 
Renewable

B30-B50 
Blends 

REG B100 
Biodiesel

Bulk Fuel

Wet Hose

Tanks/Dispensers

Grants

Notes: 

1. B20 is readily available today at Travel Centers in IA, IL, OR, CA & MN 
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Optimus Company Overview

• Technology company based in Pittsburgh, PA – founded in 2010. Manufacturer 

of biodiesel fuel system technology to enable any existing diesel engine to 

operate on 100% biodiesel - including DPF and SCR equipped engines -

focused on MD/HD applications.

• Fuel system technology cost of $15-17K installed.

• Available as retrofit for existing engines or ship-through select channels.

• Enables use of B100 providing 100% Scope 1 and 2 greenhouse gas emission 

reduction compared to baseline of diesel fuel.
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B100 Technical Overview

47

• Dual fuel system comprised of:

• 2nd heated fuel tank (configurable to application)

• 2 tanks or 1 dual-chamber tank

• Heated fuel filter & pump module

• Filter spec to engine

• ECU

• Fully automated controls, no driver interaction

• In-cab display

• Primarily functions as biodiesel fuel gauge

• Alerts of service condition or malfunction

• Startup and shutdown always occurs on diesel

• Key removal triggers engine flush

• Temperature compensated (60-300 seconds)

BIODIESEL SYSTEM OVERVIEW

BIODIESEL SYSTEM DESCRIPTION

Heated Biodiesel Fuel Tank
The gel point  of b iodiesel fuel presents challeng -

es for use at  temperatures below  45ºF. Opt imus’ 

system includes the addit ion of an in tank heat -

ing unit  to warm the fuel. This unit  is heated via 

waste heat  from the engine’s cooling system. In 

a vehicle w ith dual-tank config

u

r at i on,  Op t i mu s 

uses the larger of the vehicle’s exist ing diesel 

fuel tanks for biodiesel. In instances where the 

vehicle is only equipped w ith one tank, Opt imus 

adds an FMCSA/ DOT compliant  fuel tank. The 

heat ing unit  and independent  biodiesel tank are 

designed to ensure that , regardless of ambient  

condit ions, the vehicle has 10 0 % reliab ilit y. 

Heated Biodiesel Filter & Pump
Opt imus’ system uses a separate fuel fi l

t

er  

specific

a

l ly for  the bi odi esel  fuel . Thi s resol ves a 

number of crit ical issues that  have plagued bio -

d iesel deployment  at  high blends. OEM fuel fi l

t

er  

seals and fi l

t

er  me di a ar e not  typi cal ly rat ed for  

10 0 % biodiesel. These can cause sw elling of the 

element  as well as rest rict ion and starvat ion of 

fuel to the engine, result ing in loss of pow er. If 

high concent rat ions of biodiesel are present  in 

unheated fi l

t

er  el eme nt s,  the fuel  can sol idi fy in 

cold weather, w hich can result  in no-start  con-

dit ions. Pure biodiesel is also sensit ive to water 

contaminat ion, oxidat ion stabilit y, and can act  

as a solvent  by cleaning the diesel fuel system 

of t radit ional contaminates and plugging the 

fi l

t

er .  In ma ny cases under  hi gh load oper at i on,  

the result  is stalling of the engine. The Opt imus 

fuel fi l

t

er  is desi gned speci fica

l

l y f or biodi esel ,  

includes a fi l

t

er  heat er  for  oper at i on regar dl ess 

of ambient  condit ions, and has an embedded 

pump to assist  w ith circulat ion of the higher vis -

cosit y fuel. Integrated w ith the pump and fi l

t

er  

housing are a variety of temperature and pres -

sure sensors to allow  Opt imus to monitor the 

real-t ime condit ions of the fuel. This enables the 

Opt imus system to engage the vehicle to use 

biodiesel only when the condit ions are safe and 

appropriate.

Elect ronic Cont roller
To ensure 10 0 % safe and effect ive use of b io-

d iesel, Opt imus uses a separate fuel tank and 

fi l

t

er  that  feed the engi ne’ s tradi ti onal  fuel  sys -

tem. The pump, fi l

t

er ,  and sensor s Op t i mu s 

installs are all monitored via an on-board, elec-

t ronic cont roller. This cont roller enables the ve -

hicle to alw ays start  on regular d iesel, evaluate 

the operat ing condit ions, b iodiesel status, and 

safety parameters. W hen appropriate, the sys-

tem sw itches from the diesel supply tank to the 

biodiesel supply tank to feed the engine. If the 

biodiesel supply to the engine is rest ricted due 

to ext reme cold, the cont roller w ill automat ically 

sw itch back to diesel ensuring safe and uninter -

rupted operat ion of the vehicle. 

In-Cab Display
The in-cab display primarily funct ions as a fuel 

level gauge for the biodiesel tank. The diesel 

tank’s gauge remains on the vehicle dash. The 

display indicates to the operator w hich fuel is 

current ly being used (diesel or biodiesel)  and if 

there are any unsafe biodiesel condit ions such 

as low  pressure, clogged fi l

t

er  et c.

Fleet  Analyt ics
The elect ronic cont roller monitors the perfor -

mance and usage of the biodiesel system. Data 

during operat ion is collected to t ransmit  back 

to the fle

e

t  headquar ter s.  In the event  that  the 

fi l

t

er  needs  to be ser vi ced or  any ot her  unsaf e 

condit ions, the device sw itches from biodiesel 

supply, back to t radit ional d iesel. The analyt ics 

give insight  into the performance and usage as 

w ell as enable fle

e

t s to cal cul at e the emi ssi ons 

reduced by ut ilizing biodiesel. 

Diesel Fuel Tank
The Opt imus biodiesel system is designed for 

commercial fle

e

t  appl icat i ons.  The cr i ti cal  as -

pects which have hindered the deployment  of 

high b iodiesel b lends in fle

e

t  usage is rel iabi l -

it y and predictabilit y of high biodiesel blends 

across mult ip le vehicle plat forms, w eather con-

d it ions, and refueling locat ions. The risks associ-

ated w ith biodiesel have substant ially rest ricted 

the grow th of high biodiesel b lends. How ever, 

Opt imus’ system mit igates these risks by int ro -

ducing a parallel feed system, ensuring that  the 

vehicle can always default  back to t radit ional 

d iesel. Opt imus g ives fle

e

t s a pat hwa y to em -

brace high biodiesel blends.

opt imustec.com  |  i n f o @o p t i m u s t e c .c o m   |  4 12 - 7 2 7 - 8 2 2 8

6 9 0 1 L y n n  W a y ,  P i t t s b u r g h ,  P A  15 2 0 8

opt imustec.com  |  i n f o @o p t i m u s t e c .c o m   |  4 12 - 7 2 7 - 8 2 2 8

6 9 0 1 L y n n  W a y ,  P i t t s b u r g h ,  P A  15 2 0 8

IN-CAB DISPLAY

ELECTRONIC 

CONTROLLER

FLEET ANALYTICS

HEATED BIODIESEL 

FUEL TANK

HEATED BIODIESEL 

FILTER & PUMP
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Who else is utilizing B100 technology?

48

Washington DC Department of Public Works

– Refuse Trucks

City of Chicago Parks District

– Refuse Trucks

Renewable Energy Group

– Semi / Jobber Delivery Trucks

City of Ames

– Snowplows

IOWA DOT

– Snowplows

Washington DC Water

– Dump/Service Trucks

ADM

– Semi Trucks

Star Oil

– Combination Trucks Jobber w/Tankers

City of Des Moines

– Refuse trucks

City of Madison

– Snow plows



SH I FT  TO MASS  T IMBER
A  C L I M AT E  S O L U T I O N  T O  R E D U C E  T H E  C A R B O N  F O O T P R I N T  O F  C O N S T R U C T I O N ,  

S U P P O R T  R E G I O N A L  F O R E S T S

T u e s d a y ,  M a r c h  8 ,  2 0 2 2

L e a d i n g  B y  E x a m p l e  p r o g r a m

C o m m o n w e a l t h  o f  M a s s a c h u s e t t s

N i c o l e  S t .  C l a i r  K n o b l o c h



T I M B E R :  T H E  M A T E R I A L  O F  T H E  P A S T  C A N  R E D E F I N E  O U R  F U T U R E



H E A V Y  T I M B E R M A S S ( I V E )  T I M B E R



Glue Laminated Timber (GLT) Cross-Laminated Timber (CLT) Nail-Laminated Timber (NLT)



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

S T R U C T U R A L  S O L U T I O N S  |  P O S T ,  B E A M  +  P L A T E



S T R U C T U R A L  S O L U T I O N S  |  C E L L U L A R



C L T  p a n e l  c o n s t r u c t i o n  a t  B e n s o n w o o d ’ s  T e k t o n i c s  

W a l p o l e ,  N H

P R E - F A B R I C A T I O N  P O S S I B I L I T I E S



B u i l d i n g ge t s  t h r e e  n e w f l o o r s

W as h i n gt o n ,  D C

O V E R S T O R Y  A P P L I C A T I O N S



B EA U TY  A N D  U TI L I TY

J O H N  W .  O L V E R  D E S I G N  B U I L D I N G

U . M A S S - A M H E R S T



P R E C E D E N T  P R O J E C T S  |  U M A S S  A M H E R S T  D E S I G N  C E N T E R



B O S T O N .  P L A N N E D  F I V E  S T O R Y,  2 0 2 2  U S I N G  M A S S A C H U S E T T S  H E M L O C K

“



B O S T O N .  C O N S T R U C T E D  S E V E N  S T O R Y,  2 0 2 1



11  E .  L e n o x ,  R o x b u r y

P a s s i v e  H o u s e  P r o j e c t ,  

M a s s  T i m b e r  P r o j e c t .

E r e c t e d  N o v. - D e c  2 0 2 1 .

2 0 2 1 .

S AV E D  T W O  M O N T H S



L O W E R  E M B O D I E D  C A R B O N  I N  C O N V E N T I O N A L M AT E R I A L S

• C a n  s t i l l  b e  e x t r a c t i v e ,  n o n - r e n e w a b l e ,  f o s s i l  f u e l - b a s e d .  

• N o  f o r e s t  b e n e f i t .  



L O W E R  E M B O D I E D  C A R B O N ,  M A S S  T I M B E R

B i o g e n i c  c a r b o n ,  s t o r e d  c a r b o n ,  r e n e w a b l e  m a t e r i a l s ,  f o r e s t  b e n e f i t .



Carbon comparison with conventional materials
Baseline designs

Reference 1

Concrete Slab on Steel Frame

>=20’ grid

Full encapsulation

Reference 2

Concrete Flat Slab

>=20’ grid

No encapsulation

concrete cores

Not for distribution.



Mass Timber Design Options

Timber 2

Timber Post, Beam & Plate

12’ to 20’ grid

Full encapsulation

Timber 3

Timber Post, Beam & Plate

12’ to 20’  grid

Partial encapsulation

Timber 1

Timber Post & Plate

<=12’ grid

Full encapsulation

Timber 4

Timber Post, Beam & Plate

12’ to 20’ grid

Partial encapsulation

Timber 5

Timber Post, Beam & Plate

12’ to 20’ grid

Exposed char layer

concrete cores

Not for distribution.



Mass Timber Design Options

Timber 7

Timber Floors & Shear Walls

<=12’ grid

Partial encapsulation

Timber 8

Timber Floors & LGM Framing

<=12’ grid

Partial encapsulation

Timber 6

Timber Post, Beam & Plate

>=20’ grid

Partial encapsulation

Timber 9

Timber Floors & Steel Frame

12 to 20’  grid

Partial encapsulation

concrete cores cellular framing on steel frame podium

steel-timber hybrid



-14%
gwp -26%

gwp -37% 
gwp -52% 

gwp
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L i k e l y  c u r r e n t  c o n s t r u c t i o n  – m i x e d  u s e  t w e l v e  s t o r y

Reference 1

Concrete Slab on Steel Frame

14-30’ grid

Full encapsulation

Code compliant

Reference 2

Concrete Flat Slab

14-30’ grid

Encapsulation as finish

Code compliant

concrete cores
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B U I L D I N G  A P P L I C A T I O N S  A S  H Y B R I D  W I T H  C O N V E N T I O N A L

69

Timber B

Hybrid Timber/Steel

14-30’ grid

Partial encapsulation

Code variant

Timber C

Timber Post, Beam & Plate

14-30’ grid

Char layer for fire

Code variant

Timber A

Hybrid Timber/Steel

14-30’ grid

Partial encapsulation

Code compliant

Timber D

Timber Post, Beam & Plate

14-30’ grid

Partial encapsulation

Code compliant

Timber E

Timber Post, Beam & Plate

14-30’ grid

Partial encapsulation

Code variant

concrete cores

steel-timber hybrid



Encapsulation

Interior Fit Out

Glazing

Exterior Walls

Floor Slabs

Beams

Columns

Foundations

Structural Walls

Full Building by Element, Carbon Comparison

ST
R

U
C

TU
R

E
EN

C
LO

SU
R

E
&

 IN
TE

R
IO

R

0%
-4%

-23% -24%

-39% -39% -40%

Timber A Timber B Timber C Timber D Timber ERef 2 Ref 1



M A S S  T I M B E R  S O U R C I N G







E C O N O M I C  

A T T R A C T I O N

Maine Mass Timber Commercialization Center

University of Maine

• State incentives

• Federal government support

• Forestry-based organization partnerships

• Harvest data and modeling

• Workforce training and development

• Economic development

• Investment package for manufacturers

• WOOD INSULATION CO-LOCATION



R E S E A R C H  I N V E S T M E N T :  M A S S A C H U S E T T S  P A R T N E R S

C a r b o n  d a t a

D e s i g n  p o s s i b i l i t i e s

D e v e l o p e r  e n g a g e m e n t

A d o p t  n e w  b u i l d i n g  c o d e s

I n c e n t i v e s  f o r  e a r l y  a d o p t e r s



C O M M O N W E A L T H  O F  M A S S A C H U S E T T S  I N V E S T M E N T :  M A S S  

T I M B E R

A n a l y s i s :  G l o b a l  Wa r m i n g  S o l u t i o n s  A c t ,  e x e c u t i v e  o r d e r s ,  s t a t e d  

c l i m a t e  i n t e n t i o n s ,  M a s s a c h u s e t t s  t h a t  w i l l  h e l p  j u s t i f y  r e d u c i n g  

e m b o d i e d  c a r b o n  a n d  u s i n g  m a s s  t i m b e r .  O l i f a n t .

R e s e a r c h ,  U . M a s s - A m h e r s t  B u i l d i n g s  a n d  Te c h n o l o g i e s  p r o g r a m ,  u s e  o f  

M a s s a c h u s e t t s - b a s e d  s p e c i e s  E a s t e r n  h e m l o c k  a n d  W h i t e  p i n e .  O n g o i n g .  

R e g i o n a l  d i a l o g u e  t o  f i n d  i n c e n t i v e s  f o r  m a s s  t i m b e r  c o n s t r u c t i o n  t o  

s u p p o r t  t h e  d e v e l o p m e n t  o f  a  r e g i o n a l  s u p p l y  c h a i n  i n  s o u t h e r n  a n d  

c e n t r a l  N e w  E n g l a n d .  2 0 2 0 - 2 0 2 1 .



RESEARCH
U N I V E R S I T I E S  C E R T I F Y I N G  S P E C I E S

U. Maine- Orono

• Multiple forest products.

• CLT – spruce-pine-fir

• Wood insulation

• New uses for hemlock

U. Mass-Amherst

• Eastern hemlock, white pine CLT research

• Olver design demonstration building



C I T Y  O F  B O S T O N  M A S S  T I M B E R  I N C E N T I V E S

C i t y  o f  B o s t o n

E m b o d i e d  c a r b o n  i n  N e t  

Z e r o  S t r e t c h  c o d e .

• G r a n t s  f o r  d e v e l o p e r s

• O t h e r  i n c e n t i v e s  i n  

p e r m i t t i n g  p r o c e s s  

b e i n g  c o n s i d e r e d .

• L C A r e q u i r e m e n t .

• C o n s i d e r i n g  E P D s .



E n g a g e m e n t :  T h e  T i m b e r  E d g e

A E C D  M a s s  T i m b e r  C o n s o r t i u m  i n  t h e  N o r t h e a s t



T h a n k  y o u .

N i c o l e  S t .  C l a i r  K n o b l o c h

n k n o b l o c h @ o l i f a n t . o r g

T H E  T I M B E R  E D G E
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Ventilation Energy Efficiency & IAQ 
with Sorbent Ventilation Technology 

DOER Leading by Example Council  |  March 8, 2022
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enVerid Solutions: Air Cleaning for Healthy & Efficient Buildings

82

HEPA Filters for Particles & Viruses

Proven HEPA filtration technology 
for COVID-19, flu, pollen, and 
wildfire smoke mitigation in offices, 
retail outlets, and classrooms. 

Sorbent Ventilation Technology for Gases

Safely remove CO2 and VOCs from 
indoor air so that ventilation rates can 
be optimized to improve efficiency and 
indoor air quality and reduce costs. 
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Our Focus Today: Sorbent Ventilation TechnologyTM (SVTTM)

83

Sorbent Filters

“Adding SVT to this packaged system delivers superior air quality, and the ability to cut 
energy use and carbon emissions. It changes how buildings can be designed to further 
both IAQ and decarbonization efforts.”   Jim Macosko, VP, Product Management, Daikin Applied

Rebel Applied Packaged Rooftop Model DPSA/DFSA 30-52 tons
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Sorbent Ventilation Technology addresses 3 market trends

84

COVID-19 Climate Crisis Wildfires & Pollution

Demand for better 
indoor air quality

Mandates to reduce 
building emissions

Need to increase 
building resilience
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Sorbent Ventilation Technology: better IAQ more efficiently

85

HVAC

CapEx

Save money on new 
HVAC equipment

kWh

OpEx

Reduce HVAC energy 
costs by up to 40%

Air Quality

Lower Carbon Emissions 
& Improve IAQ

Green Buildings

Earn points for          
LEED & WELL
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The Old Paradigm: More outside air for better Indoor Air Quality

86

Large volumes of outside air mixed with recirculated 
air to dilute indoor generated contaminants 

Conditioned air

Contaminated air generated 
by people and the building

HVAC
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Challenge #1: More outside air means more energy use and cost

87

The above scenarios are for a 100,000 ft2 all electric office building in Boston. 
More air changes means higher HVAC system costs, higher HVAC operating costs, and higher total EUI.

ENERGY USE INTENSITY   (ventilation energy kBtu/ft2/year) ANNUAL OPERATING COST   (ventilation + fan energy costs)

1.4

3.7

4.7

Min OA + Cleaning

(IAQP)

Min OA no Cleaning

(VRP)

Increased OA

(VRP + 30%)

V E N T I L A T I O N  S T R A T E G Y  

$18,314 

$30,617 

$36,759 

Min OA + Cleaning

(IAQP)

Min OA no Cleaning

(VRP)

Increased OA

(VRP + 30%)

V E N T I L A T I O N  S T R A T E G Y  
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Challenge #2: Outside air is not always “fresh”

88
© 2022 enVerid Systems, Inc. All Rights Reserved.

School in an urban 
environment
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Solution: Achieve IAQ and efficiency goals with a layered strategy

89

Better indoor 
air quality

More energy 
efficiently

With increased 
resilience

Sustainable IAQ

Sustainable IAQ: Combining air cleaning and outside air ventilation to achieve 
IAQ goals energy efficiently, cost effectively, and resiliently over the long term.

Clean First Framework
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Sorbent Ventilation Technology for gaseous contaminants

90

Sorbent Material Sorbent Filters SVT Systems

Sorbent Ventilation Technology (SVT) captures 
CO2, ozone, and a wide range of volatile 
organic compounds (VOCs) from indoor air.

“The use of air cleaning with recirculation could 
allow for a reduction in the amount of outdoor 
air required with a concurrent reduction in 
associated operational energy costs.”

ASHRAE 62.1-2019 User’s Manual, Pg. 20
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Ventilation Rate Procedure
(VRP)

Indoor Air Quality Procedure 
(IAQP)

Methodology
Prescriptive:
Outside air based on area and occupancy only.

Performance-based:
Outside air based on contaminants emission rates 
and source-control and removal measures.

Indoor Air Quality
Depends on quality of outside air and any 
unusual indoor air contaminates. 

Equivalent or better than VRP, especially when 
outside air is polluted or unusual contaminants.

Energy Intensity
Higher in many climate zones because IAQ is 
achieved using only outside air.

Lower because a portion of outside air may be 
replaced with cleaned indoor air. 

“The IAQP may allow for a more cost-effective solution to providing good air quality, as all design 
strategies may be considered and compared…”    Standard 62.1-2019 User’s Manual, Pg. 100

ASHRAE Standard 62.1 includes two mechanical ventilation procedures:

Optimize ventilation rates with air cleaning to save energy
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Baseline Case – No Sorbent Ventilation Technology

▪ Minimum outside air based on Ventilation Rate 
Procedure (VRP) and no sorbent air cleaning

▪ Using DCV, outside air increases as occupancy 
increases to maintain 850 ppm CO2 concentration

Proposed Case – With Sorbent Ventilation Technology

▪ Minimum outside air based on the IAQ Procedure 
(IAQP) with sorbent air cleaning

▪ Using DCV, outside air increases as occupancy 
increases to maintain 850 ppm CO2 concentration

▪ Minimum outside air is lower because sorbent air 
cleaning reduces the need for dilution ventilation

Light green area represents air cleaned with SVT 
rather than dilution ventilation and is the source of 
energy savings and peak demand reductions.
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Building Operation Hours

Outside Air Volumes Required to Maintain CO2 at 850 

ppm with and without Sorbent Ventilation Technology

Baseline Case Proposed Case % Occupancy

Ventilation 
Energy Savings

The IAQ Procedure with SVT air cleaning and DCV
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Field Validated: Sorbent air cleaning unlocks energy savings

93

Sorbent air cleaning “offers a potential 
new path to saving energy associated 
with heating and cooling ventilation 
air by cleaning air….”

“The HLR technology was shown to 
control contaminants of concern 
below exposure limits with lower 
ventilation rates….”

The IAQP with sorbent air cleaning 
ranked #12 overall in total energy 
saving and #3 for enhancements for 
current HVAC systems.
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Target Building Types & Applications

94

Target Building Types

▪ Office buildings including healthcare MOBs

▪ Schools / universities / libraries

▪ Assembly, conference space, indoor arenas

▪ Malls and big box stores

▪ Green / LEED / WELL buildings

▪ NO labs, critical care, multi-family, hotel rooms

Building Qualification Criteria

▪ 15,000+ ft2 for new HVAC systems 

▪ 50,000+ ft2 when retrofitting existing HVAC systems

▪ 15,000+ CFM supply air for mixed air systems

▪ 3,000+ CFM supply air for DOAS systems

▪ Dedicated mechanical space (ducted or plenum ok)

▪ Direct Digital Control (DDC) over outdoor air flows

Office Buildings Higher Education K-12 Education Indoor Arenas Airports Concert Venues  

Sampling of projects using enVerid’s HLR technology 
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Thank you

Christian Weeks

+1 603 547 5527

cweeks@enVerid.com

mailto:cweeks@enVerid.com


MiaSolé Introduction

Confidential

Mike Ma
2022. 03



MiaSolé Company Overview

97 Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.97

➢ Thin film solar technology solution provider

- Founded in 2004 in the Silicon Valley

- Full turnkey solar manufacturing equipment, product, solutions 

- Over 120 US patents

➢ Focus on infrastructure, mobile energy, safety and 
security solutions

➢ Highest production efficiency rollable solar modules 
made in USA (17.5% average module efficiency)  
- World records in:

- Large Area Production Module Efficiency : 18.64%

- Mini-Cell Efficiency: 20.56%

- Tandem CIGS and perovskite solar cell: 27%



MiaSole World Records

► Large Area Production Module Efficiency : 18.64%

► Mini-Cell Efficiency: 20.56%

► Tandem CIGS and perovskite solar cell: 27%

98 Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.



We Are Making Rollable Solar

Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.99

Si cell Miasolé cell Si Module Miasolé module

Compare to: Traditional TV Rollable TV



MiaSolé Flexible Cell Technology
The building block of our solar products

Ultrawire Interconnect

CIGS film on stainless 
steel substrate

Advantages:

► Flexible

► Lightweight

► Configurable size

► Innovative integration

► High power density

Technology CIGS

Width 43.75 mm

Length 312 mm

Weight 3.3 g/watt

Efficiency Up to 19.4% 

Power Up to 2.66Wp

Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.100



Silicon vs. MiaSolé CIGS Thin Film

Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.101

Comparison Silicon Solar MiaSolé CIGS Thin Film Which means …

Form factor Rigid Flexible, Rollable $B unserved markets

weight 16kg/m²（with racking） 2kg/m² $B underserved markets

Typical module 
Thickness 

10-40 mm 1.5 -3 mm $B underserved markets

After bullet penetration Shattered, failed Keep working for years Military markets

Shadow effect Hot Spots burn, efficiency loss Minimal  
Better safety, utilization,  energy 

production yield

Roof penetrations Possible leak No leak Better Safety, lower risk

High wind  Risk of Lift off Stick to roof Great for high wind regions

Temperature Coefficients－0.41%/℃ (high loss @ High T)
－0.38%/℃ (Low loss @ 

High T)
Great for hot regions

PV Panel Efficiency 17-22% 18% High efficiency

Production electricity 
consumption(MWH/MW)

560 200 (64.2% less) Green production

Production water 
consumption（ton／

MW）
2172 173 (92% less) Green production



3rd Party Validation of Accelerated 
Reliability Testing

102 © 2020 MIASOLE. ALL RIGHTS RESERVED.



MiaSolé Cell Interconnect

► Low resistance Collection Grid

► Redundant wires provide distributed interconnect between  
cells

► No solder joints, welding, or screen printing required

Solar 
Cell #1

Solar 
Cell #2

Cell interconnect provided by 
UltraWireTM.  

Solar Cell #1        Solar Cell #2          Solar Cell #3

Current Path

Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.103



MiaSolé Module Design

Glass

Glass

Corner 
J-
Boxes

Front Barrier

Back Al Barrier

Cell
► Moisture Protection

– Glass or flexible barrier

– Butyl edge seal

► One Integrated By-Pass Diode for 
every two cells

–no solder or welds

► Dual junction boxes on glass 
product

–Reduced cable costs

Confidential © 2020 MIASOLE. ALL RIGHTS RESERVED.104



Superior Partial Shading Performance

Shading Performance
Long Edge
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► One ByPass Diode for every 4Watts vs 80W for Si Modules (means 
higher production daily output)

Protection in partial shading enables closer spacing  of rows 

MiaSole

240W, mono Si

Shading Performance
Short Edge
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MiaSole

240W, 
mono Si

Closer spacing of rows
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MiaSolé FLEX modules weigh less than 
4 lbs./Sqyard or 2.0 kg/m2 

Lightweight

With aperture efficiencies as high as 18.65%, 
you get the most power possible in a flexible, 
lightweight module

Powerful- 540W per module 

FLEX modules have been tested on winds up 
to 200mph

Resistant to Wind

FLEX modules will not break when struck by 
debris

Shatter-proof

MiaSolé FLEX Technology
Integration of flexible cells in a world class solution

FLEX modules are available in:
• 3 widths (narrow, mid, wide)
• numerous length (100 to 590cm)

FLEX modules are made to suit your project. 

FLEX modules can also made custom sized.

Available in many sizes
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Easy to Install

MiaSolé FLEX modules are easy to install:

► Peel-and-stick installation in four easy steps:
1 2

3 4

Prepare roof Arrange panels

Remove backing film Use roller to ensure adhesion
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MiaSolé Product Applications

Confidential
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MiaSole Flexible Panels on Membrane 
Roof on a Fire Station in Florida



MiaSole Flexible Solar on Large 
Commercial Membrane Roof 
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Residential Solar Rooftop Applications
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Solar Curve Tiles Use MiaSole High 
Efficiency  Light Weight Flexible CIGS 
Cells for Elegant Solutions

One Tile  =  One  Tree



113 CONFIDENTIAL. © 2020 MIASOLE. ALL RIGHTS RESERVED.

Solar Wall Application
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Green House  Application
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Solar Panel on  Fabric Tent 
Applications 
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25KW Car Park 
Installation in Qatar

Solar Car Port Application
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Special  Architecture  Design  Applications 
Imagination without limits 



Key project and News
Shanghai New Landmark 
Rafael Gallery Project

1.5 kilometers long and designed by internationally renowned 
architect Raphael Vinori, the world's longest urban industrial corridor

MiaSolé flex solar on the top!
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Floating Solar Application with 
MiaSole Flexible Solar in Netherland
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Landfill  Ground Cover Solar Power 
Plant  Applications
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Power Up Off-Grid Smart Streetlight 
Applications for Safety and Security – Can 

be Equipped with WiFi, 5G, Surveillant Camera, 
Gunshot Sensors, Air Quality Sensors, Temperature 
Sensors etc.



MiaSolé Solar Panels Fit All Transportation 
Applications – Self  powered when sun rises
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Military Charger Application 
Troops Are Always Powered

► Custom Built with high 
profit margin.

► Product is in testing stage
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Gunshot Through the Module:
Before and After Being Shot – the moment of truth
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FRONT BACK

Ammunition:  .223 caliber, Federal, 55 
grain, FMJ (Full Metal Jacket). 

Rifle : Ruger M77 Mark II. Bolt action.

Weapon

Shot at 50 yards



Before and After PV Performance:
Infrared Images and Electrical Performance
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Efficiency :  15.8%
Maximum Power : 47.4 W

Efficiency :  15.8%
Maximum Power : 47.4 W
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Same Power Output Before and After being Shot



MiaSolé One Flexible Solar Cell fits Many 

Products and Applications

PORTABLE

RESIDENTIAL ROOFTOP

GLASS PANELS

COMMERCIAL
ROOFTOP

CONSUMER PRODUCT

LED LIGHTING 

TRANSPORTATION
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Curve Roof TILES



Thank You!
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Mike Ma
Sr. VP S&M Supply Chain
mma@miasole.com
+14084762085
www.miasole.com
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Contact information: Anicet Mabonzo
Email: a.mabonzo@fonroche.us
Phone: +1 316-833-0976

https://www.fonrochesolarlighting.com/
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Presenter Q&A
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Creating A Clean, Affordable, Equitable and Resilient Energy Future For the Commonwealth

Smaller Group Discussions
Innovative Technologies at State Facilities: 

Challenges and Opportunities 
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Thank you to today’s presenters!



Creating a Clean, Affordable and Resilient Energy Future for the Commonwealth

Which of these categories of tech do you want to know more about, whether 
because of interest or potential applicability at your facilities?

Off-grid and/or energy resilient tech 
(e.g., solar-powered lighting)

Innovative solar technologies for 
unique applications and use cases 
(e.g., solar film, bi-facial panels)

Unique EV charging solutions 
(e.g., mobile, vehicle-to-grid)

Low embodied carbon building/ 
construction materials 

(e.g., mass timber, foam glass gravel)

Alternative fuels and alternative fuel 
vehicles 

(e.g., B100, upfits)

HVAC system optimization tech 
(e.g., air scrubbers) 



Creating a Clean, Affordable and Resilient Energy Future for the Commonwealth

Before We Break… Context for Discussion 

“Innovative technology” typically categorized by Technology + 
Commercial Readiness Level (TRL)

Research and prototyping TRL 1-4

Demonstration and acceleration TRL 5-7

Commercialization and growth TRL 7-9

• What innovative tech categories or types would you have liked to see that weren’t 
part of today’s presentations?

• Where have you had success or identified opportunities?

• What procurement, financing, or other challenges have you faced when trying to 
incorporate innovative tech into projects?



Creating a Clean, Affordable and Resilient Energy Future for the Commonwealth

Next LBE Council Meeting
Spotlight: Mass Save 2022-2024 Energy Efficiency Plan

Save the Date!
Tentative: 

Tuesday, May 10th

10:00 am–12:00 pm
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Upcoming Tentative 
Meeting Dates:

July 12th

Sept 13th

Nov 8th


