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(Emisshield®

HIGH-EMISSIVITY COATING SOLUTIONS FOR

Power Generation

Conserve Energy. Enhance Production.

+1 (540) 961-0999 info@Emisshield.com

www.emisshield.com
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About
Emisshield

Our Value to
Power Generation

Emisshield® is a global leader in high-emissivity ceramic coating systems
engineered to enhance heat transfer, reduce energy consumption, and ex-
tend the service life of thermal processing equipment. Originally derived
from NASA technology and adapted for commercial use through a Space
Act Agreement, Emisshield now serves hundreds of industrial facilities
worldwide.

In the power generation sector, where radiant heat transfer efficiency and
refractory reliability are critical, Emisshield coatings deliver quantifiable
improvements in system performance. Our coatings have been successful-
ly installed on HRSGs, biomass boilers, ethanol dryers, RTOs, and municipal
waste incinerators, helping power producers reduce fuel usage, emissions,
and maintenance downtime.

About Emisshield
Lower Fuel Consumption: Validated reductions of 4-15%
Extended Equipment Life: 2-3x refractory lifespan
Operational Savings: Typical ROl within 3-7 months

Reduced Emissions: Documented decreases in CO,, NO , CO,
and VOCs

Enhanced Process Stability: Uniform temperature profiles and less
flame impingement
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CONSERVE ENERGY. ENHANCE PRODUCTION.

Why Emisshield Technology?

High-temperature systems lose enormous amounts of energy through radiation — unless that energy is redirected
effectively. Emisshield’s patented ceramic coatings raise surface emissivity to maximize radiant energy transfer. This
increases process efficiency, reduces shell temperatures, and mitigates combustion instability.

How Emisshield Works

Emisshield absorbs and re-emits radiant heat across
chamber surfaces, creating a more balanced heat flux.
As aresult:

Q Flame impingement is reduced
a Fuel consumption drops
Q Temperature uniformity increases

Refractory linings experience less
thermal stress and wear
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Core Benefits

01. Efficiency

Up to 15% improvement in
thermal efficiency

02. Durability

Performance proven under alkali, slag,
and corrosive exposure

03. Maintenance

Longer intervals, fewer shutdowns

04. ESG Gains

Supports decarbonization, lower CI
scores, and regulatory compliance

Where conventional refractories and metallic liners fall
short, Emisshield coatings provide a consistent thermal
performance advantage.
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NASA Technology:
The Science Behind the Coating

Emisshield was born from NASA'’s pioneering work in the 1990s to protect spacecraft during atmospheric reen-
try. The goal was to create coatings with extremely high emissivity and oxidation resistance. Emisshield holds
exclusive commercialization rights to that breakthrough and is recognized by the Space Foundation as a certified

space technology.

Proven in the Harshest Conditions

Q Originally developed at NASA’'s Ames Research Center
Q Transitioned from aerospace to industrial through technology licensing
Q Emissivity ranges from 0.85 to 0.95 — stable across combustion temperatures

Q Tested up to 3100°F and under extreme thermal cycling
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How
Emisshield Works

Most uncoated refractory materi-
als have an emissivity between 0.35
and 0.65. Emisshield coatings raise
that to 0.85-0.95 — allowing sur-
faces to absorb and re-emit more
thermal radiation.
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High Emissivity,

Key Effects:

Increased Radiant Energy Transfer to
the Load

Lower Localized Temperatures on the
Coating Substrate

More even Combustion and Fewer
Hot Spots

Faster Startup and Cooldown Cycles

Radiation Efficiency in Action

Reduces Flame Impingement and Gas
Stratification

Helps balance Burner Zones and
Protect Against Refractory Stress
Improves Heat Rate and Reduces
Parasitic Losses

Emisshield is applied at only 2-4 mils thickness, enabling
seamless integration with existing systems. Whether
applied to ceramic fiber, dense castables, brick, or metal
substrates, it delivers transformative thermal control.
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Certified
Application
Process

Emisshield coatings

are installed by

trained technicians
following strict quality
assurance protocols.
Each application is
documented, inspected,
and validated to meet
both performance and
safety requirements.
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Application Workflow

Ol.
Engineering Assessment

Full review of system geometry, temperatures,
and materials

02.
Surface Prep

Grit blast to SSPC-SP10/NACE 2 for optimal
surface profile

03.
Batch Quality Control

Every mix tracked and verified for shelf life
and chemistry

04.
Spray Application

Precision-applied using airless equipment; 2-4 mils in
multiple passes

04.
Cure & Validation

Monitored cure cycle, post-application thermography,
adhesion pull testing

Post-Install Assurance
Thermal Imaging Comparison
Pre- and Post-Install

Adhesion Strength Tests in
Accordance with ASTM D4541

Certified Inspector Sign-off and
QA/QC Documentation

11
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Protection
Where It Counts

Emisshield® coatings deliver proven protection in extreme
combustion environments—resisting flame, thermal shock,

alkali attack, and slag corrosion while maintaining adhesion and
emissivity in oxidizing, reducing, and high-moisture atmospheres.
Compatible with fuels like biomass, natural gas, coal, and waste-
derived sources, the coating applies to ceramic fiber, castables,
firebrick, steel, and more. Its thin-film profile requires no
structural changes and has been validated across hundreds of
systems in power, biofuel, and WtE applications.

12
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Key

3100°F 0.85 - 0.95
(1 704°C) Stable Emissivity across

the full thermal range
Maximum Operating

Temperature

2-4 mils 5,000 PSI
Coating Thickness of Adhesion Strength
50-100 microns (ASTM D4541

pull-off test)

Thermal Cycling

Maintains structural integrity under rapid heating
and cooling

Application Method

Airless spray (shop or field applied)

Dry Time
30-60 minutes touch dry; full cure typically within
12-24 hours depending on environment
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Boiler Case Study
Apache Nitrogen - Arizona, USA

Overview Application Information

A ammonia production facility in Arizona experienced System: Gas-fired process boiler

high fuel costs, inconsistent combustion temperatures,

and recurring refractory wear. Emisshield was selected Application Ar.ea: Radiant and convective
to address these performance and maintenance chal- refractory sections

lenges.

Sidewall, Boiler #2 - uncoated Sidewall, Boiler #1, with Emisshield®

14
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Emisshield

O 4-5%

Side Wall before application

O 15-20%

Lower boiler shell
temperature

Maintenance cycle
extended from 9 to
24+ months

This technology gave us

more steam with less
fuel, and pushed our

Target Wall and Tubes with . .

Emisshield® maintenance window

out by over a year.

— Plant Manager

Burner Wall with Emisshield®
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Apache Nitrogen - Arizona, USA

Summary

Total Heat Val-

ue (btu/day)

Before Coating 335,449,528
After Coating 341,479,346
After Burner

Adjustments 519,951,390

Economizer
Effect of Higher
Stack Temp
(btu/day)

Effect of Lower Effect of Lower
Air Temp (btu/ Feed Water
day) Temp (btu/day)

2,050,613 1,788,006 713,911

3,358,988 2,704,409 2,770,630

Summary (w/o economizer)

Total Heat Val-
ue (btu/day)

Before Coating 335,449,528
After Coating 341,479,346
After Burner

Adjustments 519,951,390
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Effect of Lower Effect of Lower

Feed Water

Air Temp (btu/
EW) Temp (btu/day)

2,050,613 1,788,006

3,358,988 2,704,409



Normalized
Total BTU
Utilized
(btu/day)

335,449,528

346,031,875

528,785,417

Normalized
Total BTU
Utilized
(btu/day)

Nat Gas
(SCF/day)

347,142

353,328

524,155

Nat Gas
(SCF/day)

POWER GENERATION

Normalized
Effciency
(BTU/scf gas)

966.3

9794 1.3%

1,008.8 4.4%

Normalized
Effciency
(BTU/scf gas)

335,449,528

345,317,964

526,014,788

347,142

353,328

524,155

966.3

9773 1.1%

1,003.5 3.9%
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Boiler Case Study

E.ON Biomass
CHP Plant - EU

Overview

A European Combined Heat and Power (CHP) biomass
facility with a walking grate boiler experienced slag
buildup, alkali corrosion, and unbalanced and incom-
plete combustion.

Application Information

Emisshield was applied to aged castable walls, fire
brick, and boiler tubes to improve the entire facility
performance and reduced down time.

18
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Summary Emisshield

With the application of “ 10%

an Emisshield System
compflsed .of advanced “ .I O%
material science
concepts, significant
improvements can 0 5.0% to 0.5%
be realized in most
biomass combustion

(o)
processes worldwide. 0 25 /O

The initial performance
results from the E.ON “ 4 5%
Mora, Sweden facility
after the application of

isshield® indi O 10%
Emisshield® indicate o

improvements in the

thermal efficiency of the 0 20%
biomass combustion

resulting in:

Able to Switch to Less
Expensive Fuel Source

Significant Reduction in
Flyash, Elimination of Soot
and Slagging, and Overall
Reduced Maintenance.

19
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Burner Tips — Black Liquor

Recovery Boiler

Overview

Black liquor burners were rapidly corroding and experi-
enced life spans of less than 2 months. Excessive plant
downtime as a result caused significant operational
issues for the plant due to the difficulty in replacing
these burners. Emisshield sintered coatings were used
on stainless steel burners to reduce the rate of burner
degradation.

Application Information

Sintered coating applied to burner tips with goal of min-
imizing or eliminating degradation due to temperature
or corrosion.

20
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Emisshield

O 9 Months

07X

Reduced Maintenance
and Downtime Costs
Significantly.
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Boiler Case Study
Burner Tips —
Coal Fired
Power Plant

Overview

Stainless steel burner tips for a coal fired power plant
were experiencing significant coke buildup, broken
welds, and a lifespan of roughly 6 months. Excessive
plant downtime as a result caused significant opera-
tional issues for the plant due to the difficulty in replac-
ing these burners. Emisshield sintered coatings were
used on stainless steel burners to reduce the rate of
burner degradation.

Application Information

Sintered coating applied to burner tips with goal of
minimizing or eliminating degradation due to temper-
ature or corrosion.

22
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Emisshield

0O 3X

O NO,

) Reduced to 150°C

0 Reduced Coke Formation

0 Reduced Broken Welds

Coated Burner tips
Cleaner than Uncoated
at 6 Months

Complete Combustion
Achieved

Reduced Maintenance
and Downtime Costs
Significantly.
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Ethanol RTO - Midwest USA

Overview

A facility operating a regenerative thermal oxidizer for
VOC destruction experienced insulation degradation
and VOC breakthrough due to temperature imbalanc-
es. Emisshield improved reliability and operating effi-
ciency.

24

Application Information

Emisshield was installed in the entire interior surface,
including ceramic fiber, upper and lower chambers,
burner tile, and the brick walkway.
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Emisshield

O 1,209 BTU

0 46°F
0 2X

0 5.2%

0 5.2%

Extended Ceramic Fiber
Module Life

Overall Reduction
in Maintenance
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HRSG Case Study
Gas Turbine
Combined Cycle

Overview

A gas turbine facility operating an HRSG unit faced
radiant losses and uneven gas flow through transition
sections. Emisshield improved radiant capture and
temperature uniformity.

Application Information

System: Horizontal Heat Recovery Steam
Generator (HRSG)

Application Area: Duct burner zone, transition
sections
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Emisshield Benefits

0 22%
0 20%

) Reduced Dusting

Increased Lifespan of
Refractory and Steel
Subcomponents




(emisshield

Midwest Ethanol Plant

— Rotary Dryer

Overview

An ethanol plant producing DDGS experienced exces-
sive fuel use and VOC emissions. Emisshield was in-
stalled to increase energy efficiency and reduce emis-
sions.

Application Information

Emisshield was applied to the burner tiles, combustion
chamber, upper and lower transition, and to the hot
face of the dryer doors.

28
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Emisshield
0O 7%
0O 5 Months

O 20%

Better Temperature
Control Cross Zones

@ Increased Combustion
Chamber Temperatures

Decreased Shell
Temperatures
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Rotary Dryer - Data

RTO TEMP RTO OUT TEMP Dryer A Inlet Temp Dryer B Inlet Temp
oF oF oF °F
Pre-Emisshield 1629.74 374.32 993.39 889.23
Post-Emisshield 1637.85 37241 900.55 870.57
% Reduction 0.51% 9.35% 2.10%

PRE-EMISSHIELD

- POST-EMISSHIELD -

1000.00 4800.00 12000.00
4999.952 7.91%
4604.482
4000.00 PO 5.05% 10000.00 10166790 [EEETVA
3987.261 9389.752
750.00 3200.00 8000.00
2400.00 6000.00
500.00 1600.00 4000.00
800.00 2000.00
00 0.0 00
BTU/Gal BTU/Gal BTU/Gal BTU/Gal
NG Yield NG Yield NG Yield G Yield
RTO Dryer A Dryer B RTO +DryerA+B
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NG Consumption NG Yield NG Consumption NG Yield
MMBtu/day Btu/Gal MMBTU/day BTU/gal
Pre-Emisshield 198.06 953.69 1059.484 4999.952
Post-Emisshield 184.25 809.50 1049.472 4604.482
% Reduction 6.97% (V¥ 15.12% 0.94% (& 7.91%
NG Consumption NG Yield NG Consumption NG Yield
MMBtu/day Btu/Gal MMBTU/day BTU/gal
Pre-Emisshield 890.415 4199.527 2147.96 10166.790
Post-Emisshield 907.043 3987.261 2140.77 9389.752

% Reduction -1.87% @ 5.05% 0.33% @ 7.64%
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Waste-to-Energy Case Study
Mass Burn Boiler

Overview

A mass burn facility experienced slag buildup, incom-
plete combustion, hot spots and thermal shock in its
combustion chamber. Emisshield extended refractory
life and improved throughput.

Application Information

System: Sloped grate mass burn boiler

Application Area: Wall refractories, throat arch

32
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Emisshield

() Heat Recovery
) Combustion

) Hot Spots

@ Significantly Reduced
Slag Adhesion

Maintenance Cycle Ex-
tended from Quarterly
to Semi-Annual
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General Cable - Power
Cable Manufacturer

Overview Application Information

Emisshield developed the industry’s first and leading Emisshield developed numerous methods to apply the

High Emissivity Coating for power transmission lines, invented coating at production speeds, ensuring no

Method of forming a coated overhead conductor (Pat- bottlenecks were added to existing methods of cable

ent US10332658B2). manufacturing. Additional methods were developed to
allow for application of High Emissivity Coating to in-si-
tu cables already in operation.
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2/0 AWG 795 kemil AAC 2/0 AWG 795 kemil AAC
Arbutus Arbutus
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Emisshield
0O 40 Year Life O 4.5%

() Decrease
Cable Sag

0 25%

Coated

Uncoated

Temperature and Temperature Reduction vs. Operating
Temperature (based on Laboratory Testing)

160 | - 25
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~+-Standard -= Coaled « % Temperature Reduction
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(| Emisshield

CONSERVE ENERGY. ENHANCE PRODUCTION.

Industry Applications &
Engineering Advantages

Emisshield® coatings are engineered for compatibility with a wide range of power generation systems and high-tem-
perature environments. Whether in utility-scale boilers, ethanol dryers, or HRSG duct burners, Emisshield enhances
thermal efficiency, protects refractory linings, and stabilizes performance across combustion-facing assets.

36
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Application Areas

Boiler walls, roof tubes, and
burner tiles

HRSG duct burner zones and
transition sections

RTO chambers and ceramic sup-
port beds

Biomass furnace linings and cy-
clone walls

Rotary drum and belt dryers in
ethanol/biofuel systems

Secondary combustion zones in
waste-to-energy units

Transformer housings and cable
cooling structures

Engineering Advantages

Thin-film application with minimal system disrup-
tion

Resistant to thermal cycling, alkali attack, and slag
buildup

Improves radiant heat transfer without hardware
changes

Compatible with castable, fiber, brick, and metal
substrates

37
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Carbon Intensity &
Emissions Reduction Modeling

Third-party validation confirms Emisshield's role in reducing the
carbon intensity (Cl) of thermal processes.

38
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Modeled Results

0O 8.75%

Fuel savings: ~8.75% on natural gas input

0O >15%

VOC destruction improvement: >15% increase in
oxidation efficiency

0 2.92 gco.e/M3

Carbon Intensity (Cl) Reduction: 2.92 gCO,e/MJ improvement

In systems utilizing regenerative thermal oxidizers
or biomass combustion, similar gains were record-

Shell temperature stability
Combustion completeness

Burner cycling efficiency

Emisshield’s ability to increase thermal radiation while decreasing flame
impingement allows operators to reduce fuel input and emissions output
simultaneously — a core value in ESG reporting and regulatory compliance.
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CONSERVE ENERGY. ENHANCE PRODUCTION.

Client Testimonials &
Third-Party Certifications

Emisshield’s track record is backed by years of data, verified performance, and trusted relationships with power
generation operators, EPCs, and OEMs.

Verified by Industry Standards

Q NASA-developed, Space Foundation-certified technology, HOF
Q Coating adhesion and emissivity validated via ASTM methods
Q Applied and proven across more than 500 industrial systems

Q Used in power generation, waste-to-energy, and low-carbon fuel plants globally

40
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€@ This technology gave us more

ee

steam with less fuel, and pushed
our maintenance window out by
over a year.

— Plant Manager, Apache Nitrogen

We've had measurable improve-
ment in efficiency and durability
since applying Emisshield.

— Maintenance Supervisor,
Midwest Biomass Facility

41



(GuEEE

Global Reach,
Local Expertise
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Distributor

Emisshield’s global performance is supported by a growing network of
certified distributors and partners. Our distributor network ensures that
customers receive not only product, but technical support, installation
knowledge, and regional expertise tailored to the challenges of power
generation systems.

To find a distributor near you or inquire about
partnership opportunities, visit:

www.emisshield.com/distributors

43
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Maintenance
Application Gas Usage Nozzle Cost Cost

Uncoated

Coated

44



POWER GENERATION

Maintenance Period Steam Production Carbon Emissions
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CONSERVE ENERGY. ENHANCE PRODUCTION.

Experience the Proven
Power of Emisshield

Schedule a technical consultation to evaluate where Emisshield can reduce your energy costs, improve your
refractory reliability, and lower your carbon footprint

+1 (540) 961-0999

info@Emisshield.com

www.emisshield.com




