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DISCLAIMER

The Energy Commission makes no endorsements on any of the
technologies presented during the innovation showcase.

The individual showcase presentations were prepared by third party personnel, and not the
California Energy Commission. The showcase presentations do not necessarily represent
the views of the Energy Commission, its employees or the State of California. As the
showcase presentations are the product of third party personnel, the Energy Commission,
the State of California, its employees, contractors and subcontractors make no warranty,
express or implied, and assume no legal liability for the information in the showcase
presentations; nor does any party represent that the uses of this information will not
infringe upon privately owned rights. The showcase presentations have not been approved
or disapproved by the California Energy Commission nor has the California Energy
Commission passed upon the accuracy or adequacy of the information in the showcase
presentations.




Innovation Showcase

Energy Generation/Fuel

e Russ Teall, SEaB Energy
* Nick Doyle, Arensis

Low-Carbon Process Heating and Cooling

e Ray Cole, Axiom Engineers

e Yaroslav Chudnovsky, Gas Technology Institute
e Troy Davis, Mayekawa

e Philip Gleckman, Sunvapor

e Arun Gupta, Skyven Technologies
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Russ Teall, 805-689-’9008, 'f‘teall@biodico.com


Presenter
Presentation Notes
The leftovers from your lunch will travel 70 miles. And all America’s waste will travel 300M miles today (3 times distance to the SUN).  That’s just one day.  That’s just one country. There are 1.3 billion tons of organic waste being generated around the world every year.  We can’t move and landfill it all.
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Presenter
Presentation Notes
A set of shipping containers that can be easily deployed behind a supermarket, the basement of a building or in rural communitites, to transform local waste into energy, water and fertiliser!
We won multiple awards for it and it has 15 granted patents and 15 more pending.



Case Study .

2200lbs/day = FB48
Cost: $80/MT
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Energy Generation/Fuel
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POWER YOUR LIFE

225 arensis — unlimited innovation



System Specifications

Electrical Output (kW)

Electrical Generation (kWh/day)
Thermal Output (kW)

Thermal Generation (kWh/day)
Heat Delivery Range (°F)
Cooling Delivery Range (°F)
Operational Uptime
Operational Efficiency
Operational Footprint (sqgft.)
Fuel Consumption (tons per month)
Primary Fuel

Secondary Fuel

Fuel Feed & Storage

Fuel Storage Capacity (tons)
Fuel Storage Capacity (days)
arensis Service Packages:

Operation & Monitoring

Spare Parts & Maintenance

50
1080
120
2592
60-194
> 44
90%
86%
435
37.5
Wood Chips
Organic Waste
Automated
15.5
6-12

Included
(annual renewal)
Included
(annual renewal)

225 arensis — unlimited innovation

POWER YOUR LIFE




The Process

POWER YOUR LIFE

° 50kW @ 1080kWh/day
480 volts (US)
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120kW @ 2594kWh/day
Flow rate: 5.1 m”3/hr
Heat Temp: 60° — 194°
Cooling Temp: < 44°

e  Generation rate: ~ 1 Ib/hr

225 arensis — unlimited innovation
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arensis

Thank you!

Nick Doyle
n.doyle@arensis.com
(310) 489-3826

2z arensis — unlimited innovation


mailto:n.doyle@arensis.com

Low-Carbon Process Heating and Cooling
Presenter #3 of 12:

Ray Cole, Axiom Engineers




Improved Technology for Food Processing
Industries to Reduce CO2 Emissions
(and reduce operating costs)

s CO2 heat pumps for High Temperature
Process \Water

s \Waste heat absorption refrigeration

s Efficient, low Nox, reliable cogeneration
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ECO Hot Water System

s [ranscritical refrigerant heat pumps
e CO, refrigerant
» Global warming potential of 1

e Transfer Heat from process chilling to
process hot water (190 F)

= Combine with Thermal storage

e For off peak electrical use or balancing
chilling and hot water needs

AXIOM
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Glycol Chilling ECO
Hot Water System

[@ 40F/30F

156,000 BTU/HR (45.7 kw)
NORMAL REFRIGERATION
COOLING

127,000 BIU/HR (37.3 kw)
COLD STABILIZATION
COOLING

LOAD BALANCE|HEAT EXCHANGER

ECO HEAT PUMP

OPTIONAL SOLAR THERMAL ASSIST

WINERY

HOT WATER
1947 STORAGE

—

COLD STABILIZATION
51 kW (174,000 BTU/HR)
HEATING

NORMAL REFRIGERATION
61 kW (208,000 BTU/HR)
HEATING

15.5/20.6 kW

AXIOM
ENGINEERS™

CONSULTING ENGINEERS



Waste Heat Driven Ammonia
Absorption Refrigeration

= Shop Built Unit of Standard Manufacture
s Shippable Modular Skid Mounted Units

s Economical cost per ton of refrigeration
= Low maintenance due to sealed design

s Efficient, waste heat makes refrigeration
s 25 Deg F to -20 F refrigeration temps.

= Ice making, cooler and freezer storage

AXIOM
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Ammonia Absorption Unit
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Waste Heat

=
©
=
R
-
S
=
=
<

Xpansion Valve 8

Ammonia
LA

Liquid

Throttling

Low Pres. Valve

Evaporator Cold °~_

Ammania Absorber

Gas _
Cooling Tower Water

Figure 6: Ammonia-water absorption refrigeration svstem.

AXIOM
ENGINEERS™

CONSULTING ENGINEERS


Presenter
Presentation Notes
A couple of basic principles apply to ammonia water absorption refrigeration.
Ammonia is extremely hydroscopic. 
The equilibrium concentration of a water ammonia mixture is dependent on temperature of the solution.
The lower the temperature of an ammonia water solution,  the proportion of ammonia to water will increase in a stable mixture
The higher the temperature  of the solution the proportion of ammonia to water in a solution will decrease
So how do we produce cold from heat?
Lets start at the generator, think of it as a tea kettle
The heat drives the ammonia out of the solution.
The ammonia gas will condense back to liquid if cooled, that is what happens in the condenser
The liquid ammonia will change from a liquid to a gas if we reduce its pressure
It needs heat to evaporate, so it will absorb heat from its surroundings to do so, that is what happens in the evaporator. It is essentially a heat exchanger so the heat required for evaporation is drawn from a liquid or air stream proving useful cooling.
The reduced concentration hot ammonia water solution from Gen has been cooled and will happily absorb the low pressure ammonia  from the evaporator sustaining the process. 


EXHAUST REIECTED &
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B2 F; L1055 gprm

Water Precooling
109 kKW 4

(31 Tons)

H31THOOWYIHL

1550 kW 480/3®
Electrical Output

68 F : 60 gpmu

lcemaking ]
703 kKW
(200 Tons)

IMNTER
: AXIOM
Nat Gas/Bio Gas ENGINEERS™

CONSULTING ENGINEERS


Presenter
Presentation Notes
This is an example of a cogeneration ammonia refrigeration solution for a facility.

The facility uses ammonia refrigeration to make ice for vegetable cooling prior to shipment.

The facility has a maximum power demand of 5200 kW and consumes about 18,000,000 kWh per year.

It operates at with heavy production demands for about seven months of the year in the summer and has reduced load for about  3 months.  For 2 months of the year production requirements are virtually nil. 

The Cogeneration system will produce about 13,000,000 kWh per year.  The ammonia absorption refrigeration will save about 3,000,000 kWh per year.  The remaining 2,000,000 kWh will be purchased from the electric utility.


Contact Information

Raymond D. Cole PE
Axiom Engineers Inc.
22 Lower Ragsdale Dr.
Monterey CA 93940

rayc@axiomengineers.com
Office:831-649-8000 x105
Cell:831-594-3754

AXIOM
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mailto:rayc@axiomengineers.com

Low-Carbon Process Heating and Cooling
Presenter #4 of 12:

Yaroslav Chudnovsky, Gas
Technology Institute




znergy to Lead

: ENERGY EXCELLENCE

Gas Technology Institute:

Advanced Cost-Effective Technologies
for California Food Processors

> by Yaroslav Chudnovsky, Ph.D., MBA, FASME
847-768-0536, Yaroslav.Chudnovsky@gastechnoloqgy.org

> CEC Food Production Investment Program
March 29, 2018
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mailto:Yaroslav.Chudnovsky@gastechnology.org
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> GTI is NFP established by the
natural gas industry in 1941

> 18-acre campus in Chicagoland

> Applied research, development
technology deployment, training

> Over 1200 patents and over 500
products commercialized

> Food processing employ burners,
boilers, heat exchangers, controls

> CEC FPIP goals are to accelerate
the adoption of advanced energy
technologies at CA food processing

market by demonstrating their ECH E]_)N
operational reliability and cost- OLO USs

. GY
effectiveness




Gas-Fired Technologies

> Energy Efficiency
— Process improvement
— Smart heat recovery
— Energy savings

> Emission Reduction
— LN and ULN burners
— Fuel savings

> Additional Services
— Heating and cooling
— Cogeneration (CHP)
— Water recovery and reuse

>NO, reduction  =64%
> CO reduction = 88%

> Efficiency boost > 15%
>Doubled production

' >Low carbon footrrmt t




Baking Oven - 50% less NOx

> Bench-Scale:

> Data Collection:

Comusted WOx, ppm dry 8 1401

Duygen in Combuuntion Ak, % dry




Heat and Water Recovery

> Food processors waste over 50% of energy input to the
environment via low-grade heat and water vapor

> Heat Is sensible energy, water vapor is latent
> Most of the solutions capture the sensible port|on (15- 25%)

A=,

Heat Ambient
Input Air

ol

1

i =N

E* (]
Wastewater _g a2 E
- AP AR E :
enastar |s]8) 4a{ 15)| v Successfully demonstrated under CEC PIER project
v Potential up to 100% wastewater recovery for reuse
V\:ater to Reuse | —O— Dlscharge http://www.energy.ca.gov/2015publications/CEC-500-2015-049/CEC-500-2015-049.pdf


http://www.energy.ca.gov/2015publications/CEC-500-2015-049/CEC-500-2015-049.pdf

Questions? Comments? Concerns?

|

www.gastechnology.org




Low-Carbon Process Heating and Cooling
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Troy Davis, Mayekawa




MAYEKALWAN
Mayekawa Product Overview MYCOM

NH, / CO, Secondary Chiller Packages

Newlon
Shaping Refrigeration Systems for Tomorrow
Low Temperature Semi Hermetic Screw Package

A~ Sr T oolean

N o o o - - - -

NH;/ CO, PVB Package

| P p _7 Lhad | n No NH; inside building!

Energy Reduction of 28% compared to R-507a system!
Over 1,000 NewTon Packages Installed Worldwide!

Mayekawa Natural Refrigerant Solutions




MAYEKAWANA
Mayekawa Product Overview MYCOM

NH; / Water or Glycol Chiller Packages

AuRa’

e Qutdoor rated packages available in 40, 60 &

compressors with VFD control allow for
precise temperature control

* Integrated PLC controller with EC condenser
fan operation capable of connection to
existing BMS automation system

Air Conditioning e Process Cooling

Mayekawa Natural Refrigerant Solutions




MAYEKALWAN
MYCOM

Mayekawa Product Overview

Heat Recovery Hot Water Heat Pump Packages

Remember To Integrate Heat Recovery Where Possible

l

)

149F to 194F

Hot Water Outlet

I.-..

th VFD control base

e iy

outlet temperature for maximum efficiency.

* Indoor and outdoor models available.

e PLC controller capable of connection to existing [

BMS automation system o = aE .
NH, Water Source Heat

120F to 180F
HW Outlet

/Pump

Reduce Carbon Emissions with efficient
High Temperature Heat Pump Water Heaters!

Mayekawa Natural Refrigerant Solutions




MAYEKAWA
MYCOM

Thank You!

1967 ~ 2017

MAYEKAWA

MYCOM

Troy W. Davis

Energy Group Manager
Mayekawa U.S.A.
tdavis@mayekawausa.com
650-350-2061

Mayekawa Natural Refrigerant Solutions



Low-Carbon Process Heating and Cooling
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Philip Gleckman, Sunvapor




SUNVAPY R

RENEWABLE PROCESS HEAT




FPIP Solar steam project
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Prototype demonstration

HORIZGN Firebaugh, CA



The Sunvapor Difference

Patented Green Parabolic Trough
™ J
Collector Powered by vﬁ POWERED BY

ShOt = California

Thermal efficiency >70% for 600°F | U.s. Department of Energy ﬂACIean Energy Fund

75% lower cost than state-of-the-
art concentrating collectors

Awards from U. S. Department of
Energy & California Clean Energy
Fund

Utility-scale solar thermal power
plant experience




Contact information

Name: Philip Gleckman
Email: philip.gleckman@sunvapor.net
Phone: (650) 625-7818

Linkedin:  https://www.linkedin.com/in/philip-gleckman-ba833a31



Low-Carbon Process Heating and Cooling
Presenter #7 of 12:

Arun Gupta, Skyven Technologies
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Zero Fuel Heat

technologies



Save money from day one

Patent-pending IMA™ technology sources heat (up to 400°F) directly from the sun

CAPEX PRICE RISK EMISSIONS OP RISK DOWNTIME
pay only for discount vs fuel directly offset use your facility is never simple integration
delivered heat prices of fossil fuels without heat with boiler

0‘0



How It works

Collector panel reflects sunlight and focuses it onto a linear receiver

Collector uses an intelligent control system to collectively Receiver contains a black pipe heated with the
focus hundreds of ultra-low-cost reflectors power of thirty suns

System scalable from one collector to thousands Standard heat transfer fluid pumped through
the hot pipe to the process needing heat



. PEAK
OUTPUT ON
A SUNNY DAY

ENERGY
DELIVERED
FROM THE SUN

GALLONS
OF DIESEL
OFFSET

| co2

EMISSIONS
AVOIDED

EQUIVALENT
OF TREES
PLANTED

11IMA
COLLECTOR

1.4 w

100 IMA

COLLECTORS

140 v

ANNUAL IMPACT

6 mmBTU

54

1,207 8

(0.55 METRIC TONS)

14

ANNUAL IMPACT

600 mmeTU

5,400

120,700 w8

(55 METRIC TONS)

1,400

14 mw

1.2M mmeTU

60,000 mmBTU
540,000 10.8M
1.2M w8 24M B

140,000 2.8M

These values apply
to California, derate
by 30-40% for the
Northeast.



technologies

Thank You!

Arun Gupta, PhD | agupta@skyven.co | (734) 262-5227 | www.sSkyven.co 000



15 Minute Break

11



Innovation Showcase

System Control

* Elhay Farkash, Lightapp Technologies
e Tamba Balde, Sweep Energy

Water Treatment

e Jennifer Klare, Porifera
e Jon Glazer, InStill WaterTech
 Alexander Wright, ClearCove

12



System Control
Presenter #8 of 12:

Elhay Farkash, Lightapp
Technologies
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Energy
Management for
Food Producers

March 29th, 2018

Tulare, CA
Hosted by the California Energy Commission




LIGHTAPP HIGHLIGHTS

@ &

Production & Resource Analytics for Data Acquisition, Real-Time Insights

Integrated Engagement Platform

o Delivers High Adoption, Strong
Manufacturers and Performance Optimization ) )
Results,and Rapid Energy Reductions

Over 100 manufacturing facilities worldwide use Lightapp and have achieved
an average energy reduction of 20%.

Izl Lightapp



Food Processors Already Use Lightapp

Resource management System optimization
Electricity Compressed air
Steam (water and gas)
Fuel _
Chillers
Water Waste

CO2 Production




»
Experience through Project Engage

The purpose of Project Engage is to deploy Lightapp in 100 manufacturing facilities
throughout California to evaluate the impact of energy management software on

industrial facility energy consumption.

Lightapp

wn
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»
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CAS RT efficiency
w
o
°»
]
L
@

N
[=]

ENERGY COMMISSION

. L1 . L
Significant Improvement
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o

(=]

-40 -20 [+] 20 40

N
IMir Berkeley

Institute of UNIVERSITY OF CALIFORNIA
Technology

THE UNIVERSITY OF

¥ CHICAGO
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Presenter
Presentation Notes
As a quick reminder, Project Engage is a joint project between Lightapp, UC Berkeley, MIT, and the University of Chicago that is funded by a $5MM grant from the California Energy Commission.  The purpose of this project is to demonstrate and evaluate Energy Management systems such as Lightapp and how they impact the energy usage of 100 industrial facilities.  Just as there are programs today run by organizations and utilities that might subsidize or pay for more energy efficient equipment, the research goal is to determine whether software should be funded through similar programs in the future to reduce energy usage and achieve clean energy goals.  Although Lightapp does not solely work with compressed air, the initial focus of this project is the compressed air module because air is used across a wide variety of industries, whether it be food and beverage, packaging, metal, aerospace.  Everyone uses compressed air, it is quite energy intensive and costly, and a great introduction to how internet of things data can be leverage to evaluate operations and drive change.

The graph here shows those of you in Project Engage that have 

Its is not a reminder as some of the participant are not familiar with this project at all - there are to many irrelevant details
Here are Guy & esti key point on this slide with the state of mind that this slide gives as the legitimate to talk about the topic (CEC, UN support, 100 plants)

Project Engage is a joint project between Lightapp, UC Berkeley, MIT, and the University of Chicago that is funded by a $5M grant from the California Energy Commission.

The CEC are looking for ways / solutions to reduce energy usage by efficient practices�
Lightapp was selected as IoT platform to be deployed in 100 plants in california.

Although Lightapp does not soley work with compressed air, the initial focus of this project is the compressed air module because air is used across a wide variety of industries, whether it be food and beverage, packaging, metal, aerospace.  Everyone uses compressed air, it is quite energy intensive and costly, and a great introduction to how internet of things data can be leverage to evaluate operations and lead to effeciency 

The graph here shows that 81% of the first plants who join the program made improvement of up to 42%.






To learn more:

Contact:

Jake Ness, Business Development

650.382.4047

Lightapp

Izl Lightapp


mailto:Jake.ness@lightapp.com

System Control
Presenter #9 of 12:

Tamba Balde, Sweep Energy
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sweep energy

Tamba Baldé | sweepenergy.com | (408)-909-3848


Presenter
Presentation Notes
My name is Agustin Roldan and I am the CEO of Sweep Energy, today I will be talking about some neat developments occurring in the space of energy monitoring and share with you our vision of energy management should be.


Solution

Sweep Energy's platform identifies, predicts, and plnpomts |ssuesthat
may occur on electrical equipment during productlon e P

Monitor Analyze Report e

- © [l @

The service will save businesses thousands to hundreds of thousands of :
dollars by eliminating the sudden loss of production caused by equupment
failure. "



Presenter
Presentation Notes
Simplifying even more. 

Here is our solution, we first identify what and where the problem occur, then we proceed to collect data through our device. Using that data, we then be able to analyze itse and alert the user of its current state through email, text, and notification on the website. 
Break down these three characteristics
-Scalability 
-Non invasive Analyze
-Easy to Use



®

Our Offering

Sensor network

anl

= Prevent Failures - Reduce Downtime - Increase Output - Save Money - Smplify Your Job



Presenter
Presentation Notes
Make it about benefits.
Individual Device Insights
Real Time Energy Monitoring 
Automated Alerts  
Pinpoint Problems
Energy Usage Reports
Sgow that good design present in technology.


Capabilities

Monitor In Real Time
Pinpoint Problems
Automated Alerts
Integrated Cloud Storage
Energy Usage Reports
Predictive Smart diagnostics



Presenter
Presentation Notes
So what were you would offer you is real-time monitoring of your equipment we're able to pinpoint to where the problem is occurring when a faulty condition is it has occurred. we're able to provide you with automated alerts that tell you of any impending problems so that you can take care of them. we also offer integrated cloud storage all information that selected is stored on line and kept safely behind Data Center. we also provide you with the ability to see your equipment usage.


sweep energy

Tamba Baldé | sweepenergy.com | (408)-909-3848


Presenter
Presentation Notes
My name is Agustin Roldan and I am the CEO of Sweep Energy, today I will be talking about some neat developments occurring in the space of energy monitoring and share with you our vision of energy management should be.


How Does It Work?

\ [/ 1/ S E
\UL N\ A
Extract Signal Generate Statistically Generalized Component Specific Customer
G Relevant Insights Prediction Prediction Notification

Types of Failure:
1) Bearing Wear

2) Broken Rotor Bars

3 ) Hectrical Connections

4) Stator Winding Inter-Turn
Short-Circuit




Water Treatment
Presenter #10 of 12:

Jennifer Klare, Porifera
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MORE WATER

Porifera

* Membrane technology for low energy product
concentration, waste reduction, and water reuse

® Located in San Leandro, California fﬁ%ﬁ

KENDALL- JACKSOMN®

Some of our F&B Customers...

* Experienced team of 25 that delivers
e Qver $S25M from NSF, DOD, DOE, NASA, and the CEC
® Customers in California and worldwide

Confidential large cap

The Problem multinational

companies
@ Porifera>

Our Solution
Efficiently remove water

leaving the good stuff that matters

1



@ High Quality Concentrates Enable Transportation, Storage,

.o and Energy Savings, & New Product Lines.

W L o i Wl
e i — -— s e g SN

Celery Pineapple Coconut water Watermelon Wine

* Natural beverage products can be concentrated
without heat and without pressure all while
retaining volatiles

* Original taste, nutrients, flavonoids, aromas, and
quality are maintained.

iy

Milk Concentrate
No Browning!



@ Our Technology Minimizes Waste and

Maximizes Water Reuse
Porifera

Treat highly fouling and high COD or TDS water:
Overall waste disposal cost savings
Transportation and energy savings

b ﬂ'llﬂ ﬂ«l o

#, mmm

PFO Elements for
commercial systems . _ —
PFO+ROx Pilot System for testing your waste water on-site

MORE WATER
Jennifer.Klare@poriferanano.com, 510-999-5142



Water Treatment
Presenter #11 of 12:

Jon Glazer, InStill WaterTech
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InStill:

WaterTech

Demineralized water for industrial facilities



Overview

e InStill produces demineralized water for use in
power plants, food and beverage processors and
other industrial facilities, at a cost far below existing
alternatives

 We use a proprietary “natural vacuum” distillation
technology which allows customers to reduce energy
and chemicals consumption, reduce raw water
consumption, and reduce wastewater discharges

e Customers can cut their water treatment and
wastewater disposal costs by up to 75%, while
operating in a more sustainable manner and using
fewer scarce resources



Water Purification Through Distillation

e Distillation is the most effective method of water
purification

e Most distillation technologies require lots of energy
to boil water at 212°F

 We use low-temperature waste heat to boil water
under a naturally maintained vacuum, at
temperatures as low as 113°F

e We can treat groundwater, industrial wastewater, or
seawater

e We offer a plug-and-play solution which fits inside
existing facilities due to its small footprint



System Requirements and Performance

e Each portable unit can process up to 50,000
gallons of incoming water per day (35 gpm)

e Asan example of performance, assume a portable
unit processes 12,000 to 32,000 gallons of
incoming water per day (8 gpm to 22 gpm), and
that 50 to 90%! becomes treated water available
for use in the facility (4 gpm to 20 gpm)

e Requires 2.2 to 10.4 MMBtu per hour of waste
heat
e Requires 200 to 960 gpm of cooling water

e Minimal electricity usage

 No membrane replacement costs

I Depending on quality of incoming water




e 9 ¢
Qq0@o’

& a ."’.. » P

Contact Information

InStill WaterTech, Inc.
600 Anton Blvd, 11t Floor
Costa Mesa, CA 92626

Glen Casanova Jon Glazer
President Chief Financial Officer
949-529-5281 714-322-2767

glen@instillwatertech.com jglazer@instillwatertech.com



Water Treatment
Presenter #12 of 12:

Alexander Wright, ClearCove
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ble. Industry-leading Results.

ClearCove Technology for Food and
Beverage Wastewater Treatment

CLEARCOVE

CLEAN ENERGY. CLEAN WATER.

March, 2018




Transforming Wastewater Treatment

The Old Way

= [jttle innovation in 50+ years

Biological Processes

= Biological processes are
unreliable/inconsistent

= High electricity consumption

= High CO2 emissions

= Limited capability to deliver
Air Floatation (DAF) water reuse

High construction costs

Large footprints required

Long time needed to settle
and treat waste

= Strong odors

Expensive, Inefficient, Pollutive

The ClearCove Way
Superior Technology - 13 Patents Issued and 35 Pending

NO BIOLOGY

Chemically Enhanced Primary
Treatment Technology

Enables physical membranes for
water recovery up to 90%

Up to 50+% less energy consumption
Up to 50+% less chemical

Sludge has higher energy content for
biogas production

Modularly expandable
Low odor

Highly automated
Smaller footprint (g.)



The ClearCapture F1400 Technology

3. Once the tank is full, a settling | ; 5. After the settling period and sludge
period occurs, during which time removal, a 50-micron screen decanter
solids and organics settle to the is lowered into the low solids super-
bottom of the tank. natant of the tank. Wastewater flows

through the screens and down the
central effluent hose.

"’ “‘ 6. Screened effluent flows from the

unit to membrane filtration,

conventional secondary treatment,

\ v or directly to the sewer depending
: | on final effluent goals.

1. Influent wastewater is pumped
from an equalization tank into D b b EFFLUENT o—”
the ClearCapture system. X /\ A= ' N

SLUDGE { { { ——

4. After the settling period, the organics and 2. The wastewater flows into the base
solids are removed from the base of the of the tank where a patented mixing
tank, so they can be directed to an anaerobic dome creates turbulence and mixing
digester for renewable energy generation to enable enhanced chemical contact

or for other disposal methods. with organics. :

3(@



ClearCapture F1400 vs DAF

DAF vs ClearCapture F1400 Energy Consumption The C|ea rCa ptu re F1400 OfferS d
390,000 number of advantages over DAF
systems, including:

299,130

» Significantly less energy consumption

g & 8
= ] o
s 8 8

»Significantly less chemical consumption

150,000 »Significantly less mechanical complexity

Annual Energy Consumption (kwh/year)

100,000
56,700 »Significantly less operator attention
o - > Higher level of automation
) DAF ClearCapture » Enables physical membranes downstream
*Diagram shows energy comparison for 60,000 GPD treated (P14OO)

. ©



Cheese Plant - 360 Sustainable Design

» Influent Wastewater: 260,000 GPD
» 10,950,000 Ibs/year COD diverted to energy
generation e I
> Energy Generation Estimate: 5,500 MWh/year -*- =
»WWTF Energy Consumption: 2,200 MWh/year !\‘ : h
» Net-zero WWTF, excess energy will partially
power cheese plant

» CO2e Reduction: 2,068 tonnes/year
»Reuse Water (WWTF in-house process water,
cow drinking water, irrigation)

230,000 GPD or 83,950,000 GPY

> 50% less O&M cost than conventional solution
(energy, operator and chemical)



Thank You

Alex Wright, Technology Solutions Manager, awright@clearcovesystems.com, 585.269.8176

www.ClearCoveSystems.com
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znergy to Lead

: ENERGY EXCELLENCE

Gas Technology Institute:

Advanced Cost-Effective Technologies
for California Food Processors

> by Yaroslav Chudnovsky, Ph.D., MBA, FASME
847-768-0536, Yaroslav.Chudnovsky@gastechnoloqgy.org

> CEC Food Production Investment Program
March 29, 2018
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mailto:Yaroslav.Chudnovsky@gastechnology.org

® - - Ry
Introduction =.... = . 985 o cong TRENIER

> GTI is NFP established by the
natural gas industry in 1941

> 18-acre campus in Chicagoland

> Applied research, development
technology deployment, training

> Over 1200 patents and over 500
products commercialized

> Food processing employ burners,
boilers, heat exchangers, controls

> CEC FPIP goals are to accelerate
the adoption of advanced energy
technologies at CA food processing

: - — SR PEY
market by demonstrating their f o
operational reliability and cost- % NOLO Us
. GY
effectiveness




Gas-Fired Technologies to Help

> Energy Efficiency
— Process improvement
— Smart heat recovery
— Energy savings

> Emission Reduction
— LN and ULN burners
— Fuel savings

> Additional Services
— Heating and cooling
— Cogeneration (CHP)
— Water recovery and reuse

Onion Powder Dryer-Toaster

> NO, reduction = 64%
> CO reduction = 88%
> Efficiency boost > 15%
> Doubled production

> Low carbon footprint

— gti



Baking Oven - 50% less NOx

> Bench-Scale:

> Data Collection:

Comusted WOx, ppm dry 8 1401

Duygen in Combuuntion Ak, % dry




Heat and Water Recovery for Reuse

> Food processors waste over 50% of energy input to the
environment via low-grade heat and water vapor

> Heat Is sensible energy, water vapor is latent
> Most of the solutions capture the sensible port|on (15- 25%)

A=,

Heat Ambient
Input Air

ol

1

i =N

E* (]
Wastewater _g a2 E
- AP AR E :
enastar |s]8) 4a{ 15)| v Successfully demonstrated under CEC PIER project
v Potential up to 100% wastewater recovery for reuse
V\:ater to Reuse | —O— Dlscharge http://www.energy.ca.gov/2015publications/CEC-500-2015-049/CEC-500-2015-049.pdf


http://www.energy.ca.gov/2015publications/CEC-500-2015-049/CEC-500-2015-049.pdf

Questions? Comments? Concerns?

|

www.gastechnology.org
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InStill:

WaterTech

Demineralized water for industrial facilities



Overview

e InStill produces demineralized water for use in
power plants, food and beverage processors and
other industrial facilities, at a cost far below existing
alternatives

 We use a proprietary “natural vacuum” distillation
technology which allows customers to reduce energy
and chemicals consumption, reduce raw water
consumption, and reduce wastewater discharges

e Customers can cut their water treatment and
wastewater disposal costs by up to 75%, while
operating in a more sustainable manner and using
fewer scarce resources



Water Purification Through Distillation

e Distillation is the most effective method of water
purification

e Most distillation technologies require lots of energy
to boil water at 212°F

 We use low-temperature waste heat to boil water
under a naturally maintained vacuum, at
temperatures as low as 113°F

e We can treat groundwater, industrial wastewater, or
seawater

e We offer a plug-and-play solution which fits inside
existing facilities due to its small footprint



System Requirements and Performance

e InStill's portable unit can process up to 50,000
gallons of incoming water per day

e Requires sufficient quantity of waste heat and
cooling water

e Significant improvement in water reject rates
e Minimal electricity usage
 No moving parts

 No membrane replacement costs

Patent Pending



e 9 ¢
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Contact Information

InStill WaterTech, Inc.
600 Anton Blvd, 11t Floor
Costa Mesa, CA 92626

Glen Casanova Jon Glazer
President Chief Financial Officer
949-529-5281 714-322-2767

glen@instillwatertech.com jglazer@instillwatertech.com
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