(9] HARBEC

| wes= W TecunicAL INNOVATION WITH ENVIRONMENTAL RESPONSIBILITY

”no‘k;‘ [c.@pportunities of
Ststaipehle Manufacturing

NIST Workshop en Sustainable Manufacturing
October 13, 2009

By: Bob Bechtold HARBEC Plastics, Inc.



rd it” ...Disproving a common
mo

CuUERiaStaitiS=anupdate oniingplemented systems, equipment, and
Practic ECOEECONOMIC results?

iyl
Ll =
U Ml @
ﬂJ
=
=
=3
b
=T
o
=
(D
(mm
=
(D

-
——
) —
a ”l ‘\"
—

—
(®

)

h1

oY — L'r OlJJf romoJrgfrl cat and E Fower

\
('W
=
Q
e
i
1
o)
S <
l
)
Q
l
5
S
o
=
Q
=5
=
D)
S
%’
D
=3
@
=
aQ

1
=l
=
D

.
)
o

=.
=
= (D
(1>

"("W

(99}
=
1=

. Lighting S J
P Industrlal =ffici

Future Projects and Objectives
« What are the future opportunities for continued improvement?
o Using what we learn to develop future business opportunities



She N B ECHBUIMIEY 10 ecOo—EcomomiIc sustainability came about
lemIrthEr PERSONEI fleJ | <] ouﬁ» PWHEF to be environmentally
ESPORSIBIENATIENR a NUIMLEN Of 'S of fallure to make progress in

IURAING PreJECES, due "L | nspeken, but eventually obvious,

Jomum meJrJ o/ 1 OSIE C emporary pbusiness people and lending

In order tos circumyvent this stereotype, a plan was developed to
redefine every theught, geal and resulting project idea, only from its
economic value perspective. The other e word (environmental) while

still the driving force, would not be mentioned again. This change
was more than a decade ago, before we had any eco-economic
successes to report and before sustainability and eco-economics
were the topics of major institutional and business conferences.
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AGS iatus. .
MpIEMENTED Sys”re" eqUIpment and

- Combined Heat and Power
. Su malﬂﬂp building elements
-« Renewable energy

Manufacturing equipment
" choices

o Lighting System upgrade
« Vehicle fleet
o Water management alternative
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P'Project

CNG fueled 30kW
iIcroturbine Generators

— /50 kW max potential
provides:

m 500 kW for Harbec’s
maximum electric load
requirement

s 250 kW redundance for
back-up and
maintenance
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CHP Project

i

5 Heat exchangers
— 1 unit per four microturbines

— used to extract heat (thermal
energy) from the exhaust gas
and put it into water for
heating and air-conditioning
requirements

1 Absorptive Chiller
Converts 210° water to 44°-47°
water for use in air-conditioning
with no additional fuel cost



eter tubing
heating

e Air-to-water heat exchanger
delivers hot and cold water to
the rest of the building’s
HVAC system and uses high
efficiency Air Sox to deliver
conditioned air.

e Computer controlled sensing and
delivery system
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LB1EC CHP Project

Sch_e___matic

CoOmpressors

natural gas
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480 VAC 3-phase 60 Hz

1BOFwater

- | utility grid: /
- {__ventilation : 480 VAC 3-phase 60 Hz £
(11} radiant system load

i1 it infloor

4426 | heating

200-ton absorption chiller




INENAR P Project

WWWERerIREm@EVeElIopment.com
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INENA CHP Project

rESUItS
SIRCEWBINVASF2OOAN mIcroturbi have been capable of
gENERAtNENIO0Y/roI r/r\””C oJe %sr requirements and have
PreVicEed Al coREitioning 2 Q.J peat for an injection molding
fained for back- up. Most recently

Aty Wil gricNwas meintain
HARBECHIES hiad te medify this due to gas prices

EFconomic Environmental

Less consumption of fossil fuels by
70% . increasing efficiency

 Utility Electricity costs 2008 with new e (CO2 emissions reduced by >90%
tariffs = $ .135 kWh
e Significant reduction of SOX and

e Cost to Microturbine generat&lectricity = NOX emissions
$.095 w/ thermal and'up to .016/ kWh
w/0o thermal in 2008 gas prices >$10.00 e No additional energy consumed to
to $1100 / decatherm produce HVAC for p|ant
e Improved employee working
e CHP System flexibility allowed us to conditions and improved
analyze and develop thermal load production quality year round

priority model and save money 10



IHP Project

Results
Alli=coneitoRinEgNSTpProviced byﬁ psorption Chiller to turn

SxelSiNgaSWVaste heatinto free air conditioning

ECOLOff]E - Environmental
s Alr-conditioningis prov]dec
10 IjecticN7Ieldinyg plant at
NO addrtienalfenergy: cost.

No additional fuel consumed
to proeduce HVAC for plant

CO2 emissions reduced by
150J0)%

Elimination of SOX and NOX
emissions

Humidity: levelfisfecontrollea

a‘i o additional cost. This is

Important due to the

hydroscopic nature of the

plastic materials used.

e Employee comfort and safety
IS enhanced at no additional
cost.
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eiglerBliding Elements
JoverU bie lead of LEED

,,,,, nle 1) rrer/ and Envirenmental Design
Lss) eem _)lJJJrJ g Council

-
s Daylight Gathering: using natural

ight re OUETeS to replace electric
lighting during daylight hours

\ r‘moor Radiant Heating: Using hot
water for the most efficient space
heating method

e Double Insulated walls and roof
(R-value = 2X): Silicone sealed, self
supporting wall panels to minimize
heat and cooling loss

12
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HU/

lced.

snewable fuels by increasing
efficiency

CO2 emissions reduced by 100%

Elimination of SOX and NOX
emissions

L5



E@REReWwabple Energy

s Installation of 250 kW wind
aerator to accomplish
Ind/microturbine hybrid

e Better than Class 3 wind site

e Projected energy production
Is 300,000 to 350,000 kWH
per year, or about 20 % of
the total HARBEC annual

energy reqguirements.

14



E2COL0]E - Environmental

ices retail value electricity
515,135 per kKW

Zero Green House Gases are
itted

rJf SaVIRESSNBVIC J

00C ca S/ )l
,000/yedr revenu e No non-renewable fuels are

consumed

e Allows us to predict 10-15%
of our energy costs 25 to 30
years into the future

HARBEC now purchases 100% of its grid power as ‘green’ energy

15



vith' all-electric injection molding
machines

ﬁ_ﬁ"“' T .!|ectr|c machines do not use power
Q| when they are in static state, which is
a significant portion of the time.

e Capable of doing the same or better
job than the hydraulic machine, using
as much as 50% less enerqy

16



Vit

Economic

s Althotgh Electiic molding

IMECHINES LJSE Hjepto 50% 1.
more Initialiyastypically the
ENErgY SaVIRES Pay/Sildack the
difference i alkeul 3'years.
Eliminating heat caused by
hydraulic systems reduces
waste heat and mae stﬁ '
molding plant envirenment.

Reduces energy and material
waste due to shortened
change-over / startup times
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Eguipment Choices

Environmental

Up to 50% less Green House
Gas emitted into the
atmosphere

Up to 50% less non-
renewable energy is
consumed.

Employee safety and comfort
are increased due to lower
noise level and lack of
hydraulic leak potentials.

Amount of waste plastic sent
to the landfill is reduced.



MGl Equipment Choices

® Us"e off waste heat for absorption

-| A/C means reduction of moisture
| - [1 plant air which reduces the
need for use of electric material
dryers by as much as 75%.

Use of inverter drives and soft
starts on all motors 10 hp. and
greater saves energy due to
more efficient motor starting.

Replacing standard screw-type
air compressor with variable
speed unit greatly increases
efficiency and reliability.




are reduced due to lower
operating stress and
temperatures.
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Eguipment Choices

Environmental

gduction of energy
consumption reduces
amoeunt off Green House
Gases.

Amount of non-renewable
l[imited resources being
consumed Is reduced
significantly.



LJgh[JfJg SYSUEMIS = Highefficiency: fixtures, ballasts, and sensors

sEIE CICRIEINENNPEIEEENaS Installed the end of 2007

- _
REPIECEUREVERAIXtIE and ballast plus
gNsEAsSeIUmaVItaFnEW: T-8 type
liuorescentMplos and reflectors

s QUEalityAINIgE Wast improved by

1
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. Lighting ei - consumed was = ;
reduced by 48%6 on average

company wide
« Bulbs have longer life & reduce
replacement cost

20



ystem Upgrade

nvironmental

4 ]
s Energy consumption reduced
Py 489 company wide average

Iotal annuzlfEIECHIE Savings ann

$36,000

'SERDA Graninsd's,000 s 280,000 kWh per year saved:

« 1.5 x 280,000 = 420,000 Ib.
off CO2 =210 tons of CO2

Direct Federal Tax credit

$8,000
» Significant GHG reduction
. Contractor secured financing including NOx and SOx
package

$$3$ ROI 1.5 years $$$ 21



Uipment Modifications

lelelipic) Mzien irel Heater Insulation Project:

nlac iter bands and install insulation covers

install metal cover te contain and protect insulation
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ARBEC Meapitifaigicidiplel q Ipment Modification

RES

EFconomic

LR | L‘j —
28 o
] = g

e Containing heat u:?amount
of excess heat in room which
lowers the load on the A/C
system by 12 Tons per hour. (or
~12 KWH per hour of operation)

23
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Environmental

Reduction of electricity
consumption reduces amount
of Green House Gases by 243
tons of CO2. (324k kWH x 1.5)

Significant GHG reduction
Including NOx and SOx

Reduction of demand on A/C
system energy saving

Amount of non-renewable
limited resources being
consumed is reduced
significantly.



sonemIc REsUlts of Cumulative
IETGYR=INCIENCY Vieasures

HOINNZIOSORZB0N/AREEC Increased sales and profits

SEPA

GREEN
POWER

PARTNERSHIF

Lesson Learned: Iff you want to make an environmental
Impact, and save money, use enerqy efficiency!

24

* 1.5lb. = 1,837,500 Ib. = 919 tons GHG




amkine Cycle...
'ty at HARBEC

tion of;

=*ROLOKS; Inc.

Heat to Electricity

VvV U

2 2608

2 Turbine @ 24 kW each

Water set point @ 225 F

Hot water flow=62 GPM @ 218 to 227 F
Cold water flow= 25 GPM @ 67 to 88 F
Exhaust gas temp to stack = 223 F (vs. 350)

—

I
'’ 3 L

(—

R —,
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BN rreee

W

~ Produces 5 kW electric power
Next year 50 kW_ to be continued...
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BEQ a[icle Fleet

» 100% off Company Vehicles
are considered ‘Green’ cars:

Toyota Prius Hybrid
- Electric/Gas cars

1 total electric Ford EV Ranger
1 CNG delivery Ford window van

1 Bio-diesel fueled Ford box van
type delivery truck

Results
Economic Environmental
e Improved efficiency reduces e Lower Green House Gas
consumption, saves money on fuel emissions
e Reduced maintenance costs due to e Reduced consumption of

| : non-renewable fuels
cleaner more efficient operation

26



nates need for people to handle them
00 gallen pond to provide water

help from NY ESD

Results

Reduction in cost of Fire Insurance. Dollars are
used to pay for hard assets like pond, pump
house, fire protection sprinkler system, etc.

Opportunity to provide attractive area for
employee recreation and enjoyment

27
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ieauveVater Management

EINPERRERSYSIER), provides thermal transfer to
IEIIOVEREYAESSHIECINIBINNINOCESS Water Which uses pond as a heat
HENEIBERIEGMVerk that the evaporative chillers

SIOVERC0,000 gallens of city water annually.

sinK. This reduces th
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iy in the HARBEC future

S@™14000 Certification
PINENCO-mingled ]\/JJJ %@hnology method for
S

mg fll /ecJ material wastes from normal plastics
Inepwhicigrustally is sent to landfill.

penelysisrand poteniial evaluated Iin
60)f) ur CHleRAWIEA <Jr— le\ )
UREEAINS e Implemeni
'Ehe amolJ nt of noNn-recy
sent to landfills.

solution that will help to reduce
Ie plastic that is currently being



s(;%ered or implemented include
d or crop drying, ice and snow
added oepportunities for using
I urrently being wasted. Through
lZIng We hope these and others not yet
"Lo gr OV o business while reducing our
1] OIMEN Elitell ™ oernt

In an attempt to move beyond the lack of common understanding of
what being Green means from one company to another, HARBEC is
currently assessing its Carbon Foot Print in order to become a

Carbon Neutral manufacturing company
30



o |.F' =
pEllSIioRS apeut Eco-economic
sUstelrzgle \/J,-m facturing

ECor) omjc - Environmental

Control operas " RedUice or eliminate negative
IMpProve conje. vironmental impact

pricing e Reduce amount of non-renewable
nsure pewWerEll feseurees being consumed

\ » CJI/ l I") s
0 Blackou e Oppoertunity to take control and

fRig rJ:ﬁ;“ ]]:5”( responsibility for carbon footprint
e Provide fixed energy costs

decades into the fut I'E
* Improved operating

efficiency through thermal
utilization

31



A Vi LioN to ECO—economic

4 Ea
>

fettre

SEPA

ENERGY STAR
PARTNER

GREEN'm—i=
POWER

PARTMNERSHIF

SEELEEIENVanufacturing

AV ?’?ff“ EUeieSHECOEEcoRpmIC Sustainability as absolutely critical to the
of our bu
W mprj/e o)L

Sy ew and we believe that our success in the pursuit of it,
Ompetitveradvantage by insuring our efficiency.

TECHNICAL INNOVATION WITH ENVIRONMENTAL RESPONSIBILITY

LQQQ‘JPLASTCSEr

...otriving to be a

Carlben Neutral
manufiacturing company...

LIMATEY

LEADEF!S

LS. Environmental Frotection Agerncy
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http://www.epa.gov/climateleaders/index.html

i@ 6ne company...
dENeIEan Industrial park?

WaynexestntyMindustrial Sustainability Park

> AE NUMIEIRGRENEASONITOr PUSINESSES J aving NY State is the
COSIREIRENEray (B i ghest a_vera_ge the US)

~AIRVENOUNEN ey WIllFCOME;..as J ONng as It's cheaper

> LOWEN ENENUNACOHST MEANS IESS € c/ Used - less emissions

producess
EREgyAEHIIEREY reduces cost of doing business.
RENEWABIESENENT) JJWH 2Aergy cost for years into the future.

PN et T n-u"& 7

i e e
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~ T e TR i e e o o SV . T e
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oupty. Industrial Sustamability Par

= Geothermal process water
e Fire Protection >

Biogas - Groundwater C@HH
Genset Digester = Geothermal he

Sustalinadle

| Develo )rrJIerJ"

100%
Warehouse Green
EUtURe Utility
Green| Houses Grid
Power

Wind Turbine

LA ABERE AN R A i




3/ Rt.104 Ontario, NY 14519
585-507-8338
WWWW.nhorthernbiodiesel.com

AR ENON PIEUENICENAS /51 certified Biodiesel.

O UISECTIGYANVIIIE | AeCllL lendi biodiesel to any percentage with
gairglatrrl el eseJ

1100 —|DO%

Federal taxe

Offf Road... This fuel ' is available for most construction vehicles, farm
vehicles and other approved users

Home Heating Oil...Biodiesel is also used for home heating oil and is most
often used as a 100% blend

Multiple feed stocks include Seybean, rapeseed/Canola, yellow grease
Hybrid batch/flow processing technology

John Vavalo- GM Northern Biodiesel, Inc. [ohn@northernbiodiesel.com



mailto:john@northernbiodiesel.com

Pistluited Wind Power Generation

SUSTAINABLE ENERGY wliyascalerWind! Farm Consulting

DEVELOPMENTS INC. REs _|urce Assessment, Data
es, Site AnaIyS|s,

'*%.J WOKKS t I guality, well developed wind farms and to
establish there JJ_)rfJC) J e o Wil rblnes for electric generation. SED strives to
make wind'a Iarge; Ws energy generating portfolio with the
widest possible i JO'JJE '] i IFEC -ﬁl tricity, environmental benefits, and economic

] savings from wind turbines.
d Contact Information
317 Rt. 104
Ontario, New York 14519
E-mail: info@sed-net.com Phone: 1.877.WindNRG

36


http://www.sed-net.com/pages/dg/

\/\/ayme County ndustrial Sustainability Park
gl enetits

S RCIEESED emo o/mer'fl .
ERErgY SecurtyAirom® Jrlcﬂl oL S
Engre)y Inlelge) EﬂﬂﬂéerIrOﬁ‘If”ﬂngSOUFCES
ERErgY costicontrols decades into the future
FOWER ERERGYACESLS than competingl communities
Un m el demonstrating positive solutions for the future ...

caaein VS. t

R
| 1/

wh Applied Technology 37
v & Research



Viable and comparable
 generations.

ad! Mom!
Pleeease...
Save some for us?

Bob Bechtold bxb@harbec.com
369 Rt. 104 Ph 585-265-0010

Ontario, NY 14519 Fx 585-265-1306
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