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IARBEC Energy Management

G’?"' ~ _ Strategy

B
-

andRewer(CHP)= reduced energy co$t
gl efficiency (by using the other 65% to 75%)
enewab SiC .fgeneration = fixed energy co$t for 25
years (no constantly escalating fuel cost)

Green pC from utility = free energy storage, low co$t
: - , ]
energy Insuranee, cost effective renewable energy credits

Why Bother?

Energy in our type of manufacturing =
4 to 6% cost of doing business
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s Economic Opportunities
/S:' AVIGMIRENT & Sustainable Direction

Being G IS.nice but we can’t afford it”
d OVINg a common misconception
through eco-economic examples

— Is Carbon Responsibility in the U.S.
Manufacturer’s future?...with or without the
Government...ISO 50001 /SEP

- Because the most important part of Corporate
Social Responsibility (CSR) is the “Corporation”
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1SO 50001/SEP ?

WALMART SUSTAINABILITY INDEX
KEESYS IR NI STR I EASTRISVEESS

- _
.Greenwashing

equires third party audit/validation

More than 29 million tons of valuable plastics
end up in landfills in the US. every year, We're
working with cities to reclaim plastic and with our

. “European Commodities market
predicts that carbon will be the largest
e traded commodity by 2020”

e e “Asia claims they will beat Europe to

© | carboneconomy”

o Walmart Sustainability Index...

that we can save our customers more than $67
Mondcﬂasmthoﬂ!ﬂmd those bulbs, which last
about twice as long as a CFL and 20 times longer than a
traditional lightbulb.
@WalmantGreen. - n more about
walmartgreenroom.com.




= I;Qnomlc Opportunities

; rketlng strategy Is to
prc ide carbon neutral precision, metal
and plastic components parts at no

additional cost
Carbon Market vs. Carbon Taxes assign
true carbon value to goods

$7-10k vs. $40-50k to purchase carbon
offsets




erence Fifteen Years Makes

blem sol , concept developing, engineering
ODNS (Wrong reasons... no models)

S € ally.

»

)0-2001 Banked and Built CHP/Wind hybrid... but alas, no wind
50 kW wind turbine installed

200 ight ngrade

2008 CHP proje paid off

2009 Bc sulation installed

2010 Wind turbine project - paid off

2012/13 850 kW Wind Turbine installed

2014/15 CHP Upgrade Project

2015 LED Lighting Upgrade Project

L

Future Opportunities...2016...2017...Biofuels to Blueflame...500kW

Solar...Rankine Cycle...WISP...

also...Energy Saving Manufacturing Alternatives, Processes and
Sustainable Bio-origin Materials
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Heat and Pewer CHP
#

| .25 CNG fue Microturbine Generators

«750 kW max potential provides:
<1516 r HARBEC © max electric load requirement
D dunggncy for back-up and maintenance

-

Thermal Advantages

Heating and A/C almost energy (fuel) free
No Magic
We just use the 65 - 75% that Utilities throw away

$$$ 7 Year ROI paid for with
energy dollars not spent $$$%
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Cor’n‘gme Poaej CHP*

« 10- CNG fuele W Microturbine Generators -Original

« 320 kW recwncy or WISP and maintenance

By using the thermal energy from
exhaust, we heat and air condition 9000
sg.ft. molding area with 25 injection
molding machines and a 17,000 sq.ft.
manufacturing/warehouse space and
soon 14,000 sq.ft. of shop and office




Capstone C30 times x10 Capstone C65 times x8
Refurbished New

Improved performance
Improved efficiency
additional CHP plant capacity...750 kW to 820 kW
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Total Energy Monitoring

g o

RG

CHP Project

elopment.com

Gas Mete

WebCTRL Links

SUSTAINABLE
ENERGY
DEVELOPMENTS™
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Windspeed 28.3 mph
126 m/s

Turbine Plant

Chiller Avoidance TN

Monthly Emissions Avoidance (ooal plant)
1392.25 1
49723460 C




= Renewable Wind Electricity - |

-
. Installati 0 kW wind generator to
k Cﬁ'ompl microturbine hybrid

. Slightly better than Class 3 wind site
o Pr hergy production is 300,000 kWH
+/- 1 or about 10 to 15 % of the

total HARBEC annual energy requirements.

.

« Displaces retailvalue electricity, which is ~$0.15 per kWH
. Electric savings provides >%$45,000/year revenue stream
- 8-10 year ROl on $400k project originally

« ROl is shortened as electric costs rise (< 8 yrs.)

« Allows us to predict 10% of our energy
costs 20 to 25 years Into the future $$$$$
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= Renewable Wind Electricity- Il

v
In'!alll O wind generator to
ccompl microturbine hybrid

ightly better than Class 3 wind site
ergy production is 1,500,000
- 6 [ ear, or about 50% of the

total HARBEC ann nergy requirements.
«300k- kWI-_I_ MM kWH = 1,800,000 kWH

« 6 — 7 year ROl on'$2.1M project originally
« ROl is shortened as electric costs rise

Allows us to predict — 50% of our energy
costs 20 to 25 years Into the future $$$$$

Total energy from Renewable is — 60%
E




nsportation - Green Fleet

more efficie

operatio

00T Company Vehicles are considered
een’ due to alternative fuels or
iciency:

N hevy Volt electric plug-in hybrid

e 2 Toyota Prius Hybrid Electric/Gas cars

e | Biodiesel delivery Sprinter window van

e | Bio-diesel fueled International
diesel/electric hybrid delivery truck




1g Design - LEED

Ip In Energy and Environmental Design
UsSsCGreegBuiilding Council

; u‘_; natural

eplace electric

.In-floor Radia ating: Using
hot water for the efficient

space“g method

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

$$$9$ By designing facility for
sustainability, the energy
consumption is reduced. $$%$$

Conservation is the first rule of Sustainability




g Systems Upgrade - 2007

 effi iency: fixtures, ballasts, and sensors

upgrade Was installed the end of 2007

ixture and ballast plus high bay sodium with
vpe fluorescent bulbs and reflectors

st $65 000
At was improved by using fuller spectrum bulbs

'Lighting energy sumed was decreased by 48% on average
company

Bulbs have longer life which reduces replacement cost

» Total annualelectric savings $38,000...+...+

. NYSERDA Grant $16,000

. Direct Federal Tax credit $8,000

« Contractor secured financing package

iy

$$$ ROl 1.5 years $3$$
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eplcewt / Ballast Compatible Bulbs

S | eLare magnetic or electronic ballast
patible means:

iring of fixtures to avoid ballast
™ No fixture acement cost

S%bu b life
45% iIng energy reduction (from 32w to 18w)

-

Complete Facility (1280) bulb replacement project:
$32,000 total cost

50% RG&E grant = $16k
Lease option for no upfront cost
< One year payback w/grant...< Two year payback no grant
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dtacturing Equipment Modifications
achi Bay-leater Insulation Project:

pbands and install insulation covers

al cover to contain and protect insulation
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Reduced electri ( nsumption of
molding machines b % per year
(324,000kWH) due to increased efficiency
of barrel heaters so reduces energy costs
by $44,000.

Containing heat reduces 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)

Exploring screw designs for additional
energy efficiency potentials

=———]

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.




" Industrial Efficiencies
jiC equipment and systems purchase decisions

e , replaced all standard
ip t'with all-electric injection

’

machines do not use power when the}fI are in
hich is a significant portion of the time.

he same or better job than the
hydraulic mac ing as much as 50% less

energy

« Use of exhaust !eat for absorption A/C

means reduction of moisture in 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.
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More Industrial Efficiencies
' Ipment and Systems Purchasing Decisions

d saq/-type air compressor
d unit greatly increases
cy and reliability.

ectrical consumption due to increased

iCi ‘ costs. (<3 yr. payback)
. Maintenance require s and costs are reduced due to
lower operati s and temperatures. $$$$$

Eco-economi€conclusions about $ustainable Manufacturing
Opportunities

Control operating costs
Improve competitive pricing
Insure power reliability — No Blackouts
Provide fixed energy costs decades into the future

Improved operating efficiency through thermal utilization
20




ORomIc Results of Cumulative
Energy EffJ‘c_@ncy Measures

| 10 2008, each year HARBEC increased

and prorits

| - .. YEF..

- EPA Greer ver Partnership Yearly Report:

2005 |"@lectric consumed= 3,627,000 kWH

2008 total electric consumed= 2,402,000 kWH

Reduction of total electricity = 1,225,000 kWH
= Electric consumption reduced by 35% E ‘épﬁEEN
n @ .145/ kWH = $177,625 POWER

" PARTNERSHIP

= 1.51b/kWh =1,837,500 Ib. = 919 tons GHG

Lesson Learned: If you want to make an environmental
impact, and save money, use energy efficiency!
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Vay'to put into perspective the

positive impact to bottom line...
| —

i going business for manufacturing
g. Company is $10MM sales ~ $500K
al energy cost
t reduction = $175k/year to bottom line

If (5% t IS average profit) = $700k

$175k is 30% of $700k

Would require 30% (of $10MM) ~$2MM to $3MM
additional sales for equal impact on overall annual
profitability

Would any normal manufacturing company not
pursue an opportunity to increase sales by 30% ?7?
22




ROI

racticesslemands ROI be limited to..

-

ENERGY PROJECT ROI

If the dollars you use to pay for an energy project come from the Energy
Bill (tax bill) Pocket you had to spend them anyway...

If you choose to buy an asset that generates an electron with the
same dollars, at the end of the payments you have a continuing
Revenue potential instead of

23
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lar Farm
re area prepared

mﬂ turbine Il

RENEWABLE ENERGY FOR GAS TURBINES

Cleanest use of Renewable Fuels

Fuel Flexibility with Lowest Emissions Possible
Carbon Neutral (“net” zero)
Generate Carbon Credits
Generate Renewable Energy Credits
Over 1000 hours and 14 fuels

2012/13 \ u ’
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Natural Gas Flame

LPP Gas Biodiesel Flame




> ; .‘5‘ WOrking pre-production
" ppetotype = 1k hours ++




Rahkine Cycle... becomes a
eaIitBJc HARBEC

i Thanks to the invention of.

“her-G-Rotors, Inc.

Converting Low Temperature Heat to Electricity
112 Erie Blvd.
Schenectady, NY 12305
518-372-2608

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)
Ran successfully for 6 months demo period

Produced 5 kW electric power

in 2013 tested new 30 kW unit
Ran for over 500 hours

Produced up to 19 kW (due to less available hot water)
26




gyond HARBEC ..

vl we dawwith all this energy7

e

e County Industrial Susta'ihablllm T a—

» Geothermal proces: water
» Fire Protection
» Groundwater CANIN

Utility
Gnd
Powel

i 11775 @ -
//// ’\K;s-'-:-kw

P LR




ative Water Management

r Neutral by 2015

BEG'SUstainable Water Management

=== ]
! FTOTAL QTY WATER CONSUMED YEAR 201372,440.000 GAL
| L 2012 ALL PLANT WATEN PURCHASED FROM THE O
BY 205 THE EXPECTED ANNUAL REDUCTION ¥ CITY WATER USAGE BY 85% (2,100,000) GALLONS YEAR

- - - -----—‘—-; EXHAUST GAS 223 CEGREES
CITYWATER TOPOTABLE SUPPLY

HARBEC

1]
SAMTARY SERER ﬂ OTY WATER SUALY mm nu
I

TASSONY
SANTARY SEWER WHEX NEEDED
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WEED WELP WiTH ARYTHIG "

[AHARBEC =

Learn about »
Toe: ke 36 Sty ataom wAh § ol semenlal Rewporniddity . . our Sustainability

HOME  ABOUTUS  INSIDEHARBEC  CAPABIUITES  YOURFOCUS  SUSTAINABRITY

BIOPOLYMER INFORMATION CENTER

Plasbc, by its very nature, s recyclable. Wa regnnd and reuse or resell our waste plastic so
doesn't ever see a landfll. There are néw technologies that make plastic even more
environmentally friendly called biopotymers or bioplastics. HARBEC. = very interested in
tlzing biopfastics for your next injection mokding project. We are currently exploring vanous
samples to understand the functonalty and best applications for cur customers needs

We are alwoys looking for new biomaterials to try, so if you have a material you would ke to see
injection molded, or if you are a manufacturer or supplier interested in how your material performs
please feel free to contact us. We would love to work with you! N A et i b st
specific resin

MORE >
What is Bioplastic? Terms and Definitions

Types of Bloplastic

Bioplastics In Our Repertoire







Sconviction to Eco-economic
ainable Manufacturing

-—
E conomic Sustainability as absolutely critical to

ENERGY STAR
PARTNER

SEPA

Water Neutral by 2015

POWER

PARTNERSHIP

A Carbon Neutral ’ o ‘
manufacturing company ‘)
EahiE M E

{:‘;GREEN

DOE - Better Plants - Challenge Jan. 2014

HARBEC. Inc. Thank You Ontario, NY
585-265-0010 www.harbec.com




| | ,
vill you _I your Grandchildren ?:

and economists told us that we were on
Wanorw them and maintained status quo’

' B Or
generati hat listened to the experts and cared
e sake of a better, sustainable civilization”

Dad! Mom!
Pleeease...

Bob Bechtold * gt :’ bxb@harbec.com
369 Rt. 104 Ph 585-265-0010

Ontario, NY 14519 Fx 585-265-1306




