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Introduction HeatMatrix Group

* Founded in 2008, employing 10 people with 10 — 30 yrs industrial

experience

* HeatMatrix develops and markets innovative plastic high efficiency heat

exchangers

* HeatMatrix’ s mission is to increase industrial energy efficiency through

waste heat recovery

e |SO 9001:2008 certified
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Energy Management

o Waste heat
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Stacks: Energy savings at centralized location
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HeatMatrix: Turns waste heat into profit

Opportunity

Solution

~ 90% of hot flue gas was previously cold (combustion) air.

Simple direct heat integration improves energy efficiency by up to

4% and requires only 1 heat exchanger

However, gaseous waste heat streams are difficult to recover

with existing technology due to corrosion, fouling, weight

HeatMatrix offers a low weight corrosion resistant plastic heat

exchanger with an excellent pay-back for these applications




Energy Efficiency Double Whammy

Energy Efficiency Reduce Fuel Expenditures and Realize CO, Savings

Fuel Cost Saving

$/barrel
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CO, Reduction

World abatement by technology

2020 2030
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Efficiency S7%

Renewables 23%
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Muclear 13%%
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Source: IEA 2009

Higher Fuel and CO, Prices Increase the Value of Waste Heat




HeatMatrix Recovery Beyond the Conventional

Traditional HeatMatrix Fouling streams
[1 y
Heat-exchange Problem s Corrosive streams
Technolo 000
gy Waste Heat :: Large gaseous flows
@ Compact
@ Low weight
@ Corrosion resistant
@ Counter current
@ Easy to install
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Lasting Innovations are Simple

Drinking Straw (Friedman) HeatMatrix Technology

Invention (Patent 1936) Invention (Patent 2007)
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HeatMatrix® LUVO gas/gas exchanger
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Gas flow through heat exchanger
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HeatMatrix Heat exchanger Advantages

v’ Corrosive resistant Durable
Plastic u
v Low Weight Cost Effective
+
7 LA ] Excellent Heat Transfer
Design 7 uimy il Properties

v’ Strong Honeycomb Structure =

v'100% Counter Flow

v’ Fouling resistant

Outstanding Efficiency
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HeatMatrix® LUVO XL gas/gas exchanger

ypicals:
* Modular design
Scalable to any size
Innox , coated, lined casing
Nozzles in any direction
Easy to clean

Operating Range

F: 5,000 — 500,000+ kg/hr
Tdesign: 200° C
Pdesign: 150 mbar

AP: ~6 mbar

Advantages:
Compact

Low Weight
Counter Current
Corrosion resistant
Easy maintenance
Easy to install

www.heatmatrixgroup.com
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Plastic Pyramid

Application

ULTRA POLYMERS

PrimoSpire AvaSpire® PAEK

KetaSpire

High Temperature
Highly corrosive

e HeatMatrix

TURNS WASTE HEAT INTO PROFIT

v

Torlon
EpiSpire* H

HIGH-PERFORMANCE
POLYMERS

Radel® PPSU

Acudel® modified PPSL
Veradel® PESU
Udel® PSU

Ixef® PARA

Kalix®* HPN
Xydar® LCP
Amodel® PPA

MID-RANGE POLYMERS —_— oW Temperature

COMMODITY POLYMERS
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Acid dew point

Rate of corrosion

|

Water dew point

Acid dew point
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Metal surface temperature
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Acid dew point corrosion of metal in biogas

Fig. 13: Sulphuric deposits by undercutting the acid dew point [13]
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HeatMatrix in corrosive flue gas at Vion




In-situ cleaning system: cleaning during operation
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Cleaning system
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Typical application |

Air preheating with flue gas from
combustion processes:

«Standard natural gas boilers

*(Petro) Chemical / Refinery boilers
*Furnaces / Fired heaters

*Biogas / biomass / coal fired boilers

sIncinerators / RTO’ s

www.heatmatrixgroup.com

70-130C

Flue gas
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Typical application Il

Air preheating in Dryers:
* Food / non-food industry
« Spray dryers

* ovens

www.heatmatrixgroup.com

Hot air
80-120C .
B "2 cold air
20C
Dryer
\/\50 ~70C
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Typical refinery boiler case

200,000 kg/hr
200,000 kg/hr ‘ ‘ 90C flue gas
170 C flue gas > T ' -
Boiler
200,000 kg/h
ogcar 200,000 kg/hr
15C air
HeatMatrix LUVO
* Energy Saving «+ 491 MW
 Annual fuel costs saving™ + 1,278,000 €/yr
* Price LUVO XL CR + 850,000 €
* Installation costs (estimate) + 850,000 €
* Return on Investment 1.3 year
* NPV (10yr, 6%) 7,700,000 €
*IRR (10 yr) « 75 %

™ Based on 8000 hr/yr and € 0.30 /Nm3

CO, reduction = 8,600.000 kg/year
27



Reducing stack temperatures:
* Recovers over 50% of the lost heat

« Has an average pay-back time of 1,5 year

* Is the most profitable investment in sustainability

- HeatMatrix

TURNS WASTE HEAT INTO PROFIT
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i HeatMatrix

TURNS WASTE HEAT INTO PROFIT

Robert Sakko
Director Technology

+316 1548 40 31

Robert.sakko@heatmatrixgroup.com

www.heatmatrixgroup.com
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Typical design 1

A ID-fan allows for:
« Easy control and safe guarding
« Partial load APH design i.s.0. name plate
<€
< 200 C (400 F) L i .
A< > HeatMatrix
7 LUVO APH
ECO O,
| A
Steam
Boiller
t e ©
air damper

FD fan
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Typical design 2

A

Metal APH:
« Metal APH protects polymer APH against high temperature
« Polymer APH protects metal APH against acid dew point corrosion

> 200 C (400 F)

ID fan

HeatMatri
Metal APH @ > LS?,OZSS
ECO (M)
| A
Steam
Boiller
1 \ .

air damper

@_

FD fan
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Typical design 3

A . :
Flue gas recirculation:
» 3% flue gas recirculation reduces NOx by up to 40%
<€
> 200 C (400 F) D fan .
HeatMatr
Metal APH @ > LUVO Apl|i|(
ECO O,
| A
Steam
Boiller l
¢ — O

FD fan
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Typical design 4

A

Stack:
« German design standard for stacks recommends alloy 904 for
COITOSIVE SerVICE | omvatas:zeor07 — Vornorm —
Tabelle 5 — Nichtrostende Stihle fiir Schornsteine von Verbrennungsanlagen
Brenn- Erdgas Heizdl EL®, Holz (natur) Heizdl S, Kohle
stoffe ® (max. 1% S)
( mit einem SO; < 35 mg/m’ SO, < 500 mg/m* SO, < 1700 mg/m’
Gehalt im % 3 3
Abgas von sowie HCL < 30 mg/m” und HF < § mg/m
mafRgebende
peraturen im Verwendbare Stahle (Werkstoffnummern)
planrnél&igen
zustand in °C
> 2 O O C (40 O F) 0 bis 100 14571 14435 1.4539 1.4539 1.4539
iber 100 bis | 1.4541 14571 1.4435 1.4539 14571 1.4435 1.4539 1.4539
150
Metal AP iiber 150 bis | 1.4541 1.4571 1.4435 1.4539 14571 14435 1.4539| 14571 14435 1.4539
300

ECO )

| A
Steam
Boiller

1 v

N~

air damper

£
o/
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