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1 Overview

The energy efficienct industrial lubricant is a measure based on an existing study within the
Wisconsin Focus on Energy Technical Reference Manual and numerous academic and
independent engineering studies. This measure was measured and verified in 2017 through the
Focus on Energy Emerging Technologies Program. This measure is presented with an algorithm
for savings calculation as well as a table of deemed savings values for common applications. This
measure is expected to consistently deliver energy efficiency during all climate zones and seasons
in Pennsylvania and for equipment located both indoors and outdoors.

Total manufacturing output in Pennsylvania in 2018 contributed $95 billion in gross state product
(12%) from 12,262 manufacturers. Many of these manufacturers within Pennsylvania have made
energy efficiency a corporate priority (e.g. Kiewit, Alcoa, Berry Plastics, etc). The plastics
manufacturing sector alone in Pennsylvania has the potential to save 9,990 MW-Hr per year
from a change to energy efficient hydraulic oils (at 3.3% energy reduction)*

In addition to manufacturing operations which consume notable quantities of energy, the mobile
off-road fluid power market comprises construction, agriculture, material handling, oil and gas,
and mining sectors. Combined, these markets consume up to 1.8 quads of energy per year in the
United States, corresponding to approximately 6.5% of the total energy consumed in the
transportation sector in 2017.* There is strong motivation within the hydraulic fluid industry to
improve efficiency, productivity, performance, uptime/availability, life cycle costs, maintenance
costs, and environment & safety compliance.!

Manufacturers who use electric-motor-driven hydraulic systems and electric-motor-driven gear
systems can reduce energy consumption by a minimum of 3.3%?.

Some manufacturers of industrial lubricants have committed to providing products and services
that help deliver tangible performance and sustainability related benefits — as well as material
economic advantages — to manufacturers. As a result, they have developed an extensive range
of high-performance lubricants that can help increase equipment operating efficiency. At the
same time, these lubricants can help contribute to reduced energy and resource use, lower
emissions, and cost savings for industrial equipment.

The energy efficient industrial lubricants must meet the rigorous criteria for energy efficiency.
Statistically valid data must be available to substantiate the energy efficiency claim and
demonstrate a statistically significant decrease in energy consumption or increase in efficiency
when compared with commercially available products designed and intended for the same
application.

Page 3 of 20



Pennsylvania Statewide Technical Reference Manual — Work Paper: Energy Efficient Industrial Lubricants:
Reducing Energy Consumption with Industrial Lubricants

2 New Measure Characterizations

DESCRIPTION

Industrial hydraulic systems use hydraulic oil to transfer input energy to output power. Hydraulic
oils also protect critical components from premature wear. Energy efficient hydraulic oil
lubricants meet these requirements and provide reduced energy consumption. Energy efficient
hydraulic oils have a lower coefficient of friction which reduces the friction between two moving
parts (rotating pump equipment and hydraulic oil). This lower coefficient of friction reduces the
energy required to yield output power. Second, these oils have a high viscosity index which
reduces the effect temperature has on the viscosity of the hydraulic oil. The high viscosity index
allows constant viscosity over a range of operating temperatures which optimizes volumetric and
mechanical efficiency at the pumps rated output. Additionally, energy efficient hydraulic oils
reduce the operating temperature of the hydraulic system.

Manufacturers who use electric-motor-driven hydraulic systems can reduce energy consumption
by a minimum of 3.3%. This measure was developed to be applicable to the following program
types: NC, RF, and Time of Sale — New Equipment.

If applied to other program types, the measure should be verified as a custom measure.

DEFINITION OF EFFICIENT EQUIPMENT

This is applicable for small, medium, and large manufacturers in all climate zones using electric
motors to power their hydraulic system both inside and/or outside conditioned areas; or for all
hydraulic systems on mobile equipment in all climate zones on Pennsylvania.

DEFINITION OF BASELINE EQUIPMENT

The baseline equipment is defined as hydraulic systems using non-energy efficient industrial
hydraulic oils which provides no energy efficiency benefits. In the formula below, the baseline
equipment is where, n = zero.

DEEMED LIFETIME OF EFFICIENT EQUIPMENT

The expected measure life is assumed to be 10 years. The energy efficiency is a result of reducing
friction in the operating equipment. The useful life of the lubricant is deemed to be 10 years
when properly maintained.

The ability to reduce energy consumption (energy efficiency) is an inherent characteristic in the
oil which does not deplete over time. As long as the energy efficient oil is in use, it will provide
energy efficiency.

DeemeD MEASURE CoST

Incremental costs equal the price difference between an energy-efficient hydraulic oil and a
standard hydraulic oil which will vary across the state of Pennsylvania. Example costs are
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demonstrated in the appendix.

3 Public Service Commission of Wisconsin, “Evaluation — Business Program: Measure Life Study,” Focus on Energy
(2009): page 1-4, Table 1-2 Recommended Measure Life by WISeerts Group Description for Building Shell Equip or
Tech measure type, accessed December 3, 2019,
https://focusonenergy.com/sites/default/files/bpmeasurelifestudyfinal evaluationreport.pdf

LOADSHAPE

N/A

COINCIDENCE FACTOR

No coincidence factor though it is noted that reduced consumption for equipment will reduce
the overall baseload power demand, especially if a construction operation or manufacturing
operation demand more utility power in summer weather (e.g. construction ground work, rubber
manufacturing, etc).

Algorithm

CALCULATION OF ENERGY SAVINGS

Savings are calculated based on a reduced coefficient of friction and the shear-stable high
viscosity index value associated with energy-efficient hydraulic oils in hydraulic systems. The
algorithm below for Energy Savings, AE, is modeled after the Focus on Energy Emerging
Technology Program M&YV study.

ELECTRIC ENERGY SAVINGS

0.746 kW] [ % motor loaded ] [Hours of Operation]
* * * T)

AE = Mot HP[
otor HP P

motor ef ficiency year

Where:
AE = Reduced energy in kWh/Year.
Motor HP = Rated power consumption of electric motor, summed when pumps are in series.

% motor loading (Load) = Output power as a % of rated power and is calculated as follows:

Measured three phase power in kW

9 tor loading = 1009
%o motor loading % Input power at full rated load in kW

For example calculations, load% is assumed to be 75%°. See chart in reference 9.

Motor efficiency = 92% estimated for motors in the size range typically used. > &9 See references;
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see chart in reference 9.
Hours of Operation per year = Number of operating hours per year.
n = Efficiency, minimum 3.3%.% 1°

SUMMER COINCIDENT PEAK DEMAND SAVINGS

N/A

NATURAL GAS SAVINGS

AE = Motor HP

0.746 kW] [ % Motor loaded ] [Hours of Operation
* *

HP 1

motor ef ficiency year
Where:

AE = Reduced energy in Fuel Consumed/Year. To calculate the quantity of diesel fuel reduced in
hydraulic construction equipment (i.e. excavators, etc), multiply the quantity of fuel consumed
annually by n. This efficiency translates to the reduced quantity of fuel consumption. & 12

Motor HP = Rated power consumption of electric motor, summed when pumps are in series.

% motor loading (Load) = Output power as a % of rated power and is calculated as follows:

Measured three phase power in kW

9 tor loading = 1009
%o motor loading o Input power at full rated load in kW

For example calculations, load% is assumed to be 75%°. See chart in reference 9.

Motor efficiency = 92% estimated for motors in the size range typically used. > &2 See references;
see chart in reference 9.

Hours of Operation per year = Number of operating hours per year.
n = Efficiency, minimum 3.3%.% 1% 12

WATER AND OTHER NON-ENERGY IMPACT DESCRIPTIONS AND CALCULATION

N/A

DEemMED O&M CosT ADJUSTMENT CALCULATION

Example O&M Cost Adjustment Calculation

0.746 kW % motor loaded Hours of Operation
AE = Motor P+ [=—2=| + | <] [+

motor ef ficiency year
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AE = kWeHrs reduced (saved) per year per unit

Motor HP = 75HP

% motor loaded = 75%°.

Motor efficiency = 92% > &2

Hours of Operation per year = 24 hours per day, 5 days per week, 50 weeks per year = 6,000 hrs

n = Efficiency, minimum 3.3%.% 1°

0.746kW] [75%] [6000hrs
* *

AE = 75HP [
’ HP 92% year

] «0.033

AE = 9,031 kW - Hrs
" Year * 1machine

Further implied costs and savings are as follows:
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O&M Costs per One (1) Hydraulic Standar.d qurgy .
Manufacturing Unit Hydrgullc EfflCleqt Cost Savings
Qil Hydraulic
Extended Oil Life
Annual Hydraulic Change-Outs 1.00 0.10
Oil Disposal Cost $80 $8
Oil costs, annually $800 $160 $712
Labor Savings for Changing Oil
Man Hours to Change System (hrs) 4 4
Labor Costs ($/hr) 35 35
Total Labor Costs $140 $14 $126
Oil Analysis Cost
Cost of Sampling Program per Year $0 $0 $0
Production Savings and Avoided Downtime Cost
Lost Production Cost per Hour $500 $500
Downtime In Hours 2 0
Downtime Cost to Change Oil $1,000 $100
Pump Replacement Downtime 2 0
Valve Replacement Downtime 2 0
Production Savings and Avoided Downtime $3,000 $400 $2,600
Improved Pump and Valve Life
Pump replacements/year 1 0.1
Cost for a pump replacement $1,500 $1,500
Valve replacements/year 1 0
Cost of valve replacements $200 $200
Annual costs for replacements, $/yr $1,700 $190 $1,510
Energy Costs
HP to Drive Pumps at full Load 75 72
KW-Hr Consumed by Pumps 282,689 273,658 9031
Annual Electricity Costs $22,615 $21,893 $722
TOTAL ANNUAL COST SAVINGS $5,670
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6. Lubricants & Energy Efficiency: Life-Cycle Analysis, December 3, 2019,
https://www.sciencedirect.com/science/article/pii/S0167892205800586

7. https://www.energy.gov/sites/prod/files/2014/04/f15/amo_motors_handbook web.pdf, Table 3-3, page 3-6.

8. Attachment: Focus on Energy Emerging Technologies Program, EVCO Plastics High Efficiency Hydraulic Fluid
Measurement and Verification Study — 2017, ExxonMobil, Confidential, 2020.

9. Determining Electric Motor Load & Efficiency, June 23, 2020:
https://www.energy.gov/sites/prod/files/2014/04/f15/10097517.pdf

10. Attachment: MPact Plastics Engineering Performance Summary and Data, ExxonMobil, Confidential, 2020.

11. Cut Operating Costs—and Headaches with the Right Hydraulic Oil, December 1, 2019,
https://www.ptonline.com/articles/cut-operating-costsand-headaches-with-the-right-hydraulic-oil-

12. Attachment: Technologies and Approaches to Reducing the Fuel Consumption of Medium- and Heavy-Duty
Vehicles, 2010, National Academies of Science Engineering Medicine. Also available at http://nap.edu/12845

FOOTNOTE A: There are 159 plastics manufacturers in Pennsylvania in total. We assume that 30% of the equipment
will be electric or non-applicable. The remaining 111 are assumed to have 10 plastics manufacturing units, each of
which has 1 75-HP electric motor running the hydraulic system. As a note, plastic manufacturers will typically have
between 5 and 250 units; we assumed 10 for this calculation.

As demonstrated in the Wisconsin Focus on Energy study and our own in-situ application studies, a 3.3% reduction
in energy consumption is noted. Operational time assumes 24 hours per day, 5 days per week, 50 weeks per year.
This yields 9,031 kW-Hr per year per unit. With 10 units per site that yields 90 MW-Hr per year.

90 MW-Hr reduced per year for 674 plastics manufacturing companies at this production rate has the potential to
reduce 9,990 MW-Hr per year in Pennsylvania.
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4 Stakeholder Comments

5 Appendix and Supporting Documentation
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S Mobll

Perfermance by ExgonMaobil

Mobil DTE 10 Excel” 46 hydraulic oil helps U.S. plastics
manufacturer reduce energy consumption

i T I

Plastic injection molding machine | EVCO Plastics manufacturer | DeForast, Wisconsin, United States

Shuation Benefit

EVCO Plastics & » global plastics manufecturer that operstes plastic injection EVCO Platics reports thet Mobill DTE 10 Excel 46
makding machioes in its DeForest, Wisconsin plent, sll of which were Lbncated using Irpdemdic of biped raduce eneryy W

# conventional minassi-based Lbricant. Because of its long-standing commitment 1o by 3.3%, generming companry-astimated snnual
sussinabiiy in manulscturing, the compasy & cominuouly seeking cpportunities 1o savings of US $1,353 per plastic molding machine

minimize sosgy and resource consumption throughout its cperwtion. For this ressen,
the comparny partnered with EcconMebil 1o emify & sohtion that could help

imgrove the energy efficiency of its injection molding machines - PP
Reduced energy
Recommendation 2

ExeonMolil engineets recommended switching to Mobll DTE 10 Excel” 46 Mydvacic consum pt on L:"
ofl. Formulsted with robust anti-wesr properties, lower traction coeMicen, and 4
shear stable Mgh viscosity index improver (VI[) Mobil DTE 10 Excel 46 s designed

10 halp improve cverall ipdisule efficency ExscoMobil engineers slso recommended 0
implemanting routine Mebil Serv- Lubricsnt Asalysis ts montor fhud and o
egqupment health =

Impact

After tansitioning to Medid DTE 10 Excel 46, detaied isesameants conducind
by both EVCO Plastics and ExeonMobil confirmed & 3 3% reduction in energy
consumption in the company’s molding machines. As & resul, the company was
sbie to reduce cverall ol need, energy consusmption and overall opersting costs

Advanding productivity
ndustrial L Helping you reach your Sefety, Esvironmernal Care and Productivity goels through cur ismovative
Advancing

Lubricents ’ lbricants snd services is ow highest priarity That's Advantiag Preductivity. And that's how we
Preductivity help you schisve your broeder vislan of success
Th bt bt 4 2 o 0 g o ATy e B i e e
Srntd Seconlintd Copasomacy soe e sfhemn .5 3 s
© 18k e mhinid AL s, s §1 o s i e i i
eyt y 2 mobil.com/plastics
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PROOF OF PERFORMANCE

*I"Industrial
Mobil ilbriccns

Mobil DTE 10 Excel Helps Plastics Manufacturer to Reduce
Energy Consumption and Generate Estimated Annual Savings
of USD $1,699/Machine

Arburg Allrounder 8203
Hansen Plastics Corporation
Elgin, linois, United States

Situation

Hansen Plastics is a leading plastics manufacturer based in lllincis operating 70
plastic injection meolding machines. The high energy demands of these machines
led the company to approach BxxonMobil to conduct an enemgy-efficency study
to help determine an altemative lubrication sclution capable of reducing ensrgy
consumption  while simultanecusly providing outstanding equipment protection.

Recommendation

Working with Hansen Plastics, ExxonMeobil engineers proposed an energy efficiency study
on an Arburg Allrounder 8205 machine with the current competitive 150 VG 46 hydraulic
oil and Mobil DTE 10 Excel™ 46 hydraulic oil. Formulated with selected base oils and a
proprietary additive systern, Mobil DTE 10 Excel 46 is scientifically engineered to help
provide exceptional hydraulic system efficiency, including potential energy efficiency benefits.

Advancing
Result Preductivity”
Hansen Plastics maintenance personnel reported the energy effidency study results Mobil OTE 10 Ewcel 45 hydraulic oil helped
definitively showed the plastic injection molding machine experienced a 5.1% Hansen Plastics Corporation  improve  the

reduction in energy consumed when using Mebil DTE 10 Excel 46 hydraulic cil. In energy efficency of its plastic injection malding
addition, a productivity improvement of 0.21 second average cyde time reduction ine ol e L FEr e
wa experienced operating with Mobil DTE 10 Excel 48. These improvements

resulted in a company estimated annual energy savings of 51,699 for this machine.

The evaluation performed by the Hansen Plastics maintenance team and ExxonMobil
engineers measured power consumption and cycle time under matching production
conditions during the reference and test periods. In addition, equipment operation
of material wsed and material throughput per hour were similar. Convinced of
the performance of Mobil DTE 10 Excel 46 hydraulic oil the Hansen Plastics
plans to conwert the additional machines to help improve operational efficiency.

For more information on Mobil-branded industrial lubricants and services, please contact your local company
represantative or visit mobilindustrial.com.

© 3014 Exxon Mobil Corporation.

All trademarks used herein are frademarks or registered trademarks of Exaon Mobil Corporation ar ane of its subsidianies
anpgur =es of this document, ExxonMobal shall incdude Bxoon Mobil Corporation and its affifates

HIROR 2014-018

*This Proaf of Performance is based on the experience of 2 single customer.
Actual results can varny depending upon the type of equipment used and its maintenance, operating conditions and envircnment, and any prior lubricant used.
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PROOF OF PERFORMANCE

=I"Industrial
. MoDbil Ciianis

Mobil DTE 10 Excel 46 Helps Cement Producer Increase
Hydraulic Efficiency and Performance, Generating an Annual
Savings of More Than USD $4,300

Seram-Equilibrium Crane
Cement Producer
Missouri, United States

Situation

A Missouri-basad cament NUCU usesa SOf‘am-EqulilbﬁU-'ﬂ crans to
unioac barges of raw material. Parods of very low :empers!ures aunng
the winter months crasted start-up delays in the crane’s hydraulic
system, which wasted valusble production time. The compsany
appmacned ExxonMobli to prVlG@ rallabie optlons for reouc;ng start-
up dslays, Incraasing hydraulic sfficiency and Improving oli durabiliity.

Recommendation

ExxonMobll engineers rscommended Mobil DTE 10 Excel™ 48
hydraulic oll. This premium-performance lubricant is formulsted with
& high viscosity Ingex. which helps malntain maximum hydrauiic
efficiency and componsnt protection over a8 wide temparaturs rangs.

Result

Use of Mobil DTE 10 Excel 48 nydraulic oll helpad sliminate wintsr
start-up celgys, and Improved productivity tnrough estimates of
reduced cycle time by two percent and Improved fuel sfficlency by
0.5 percant. Coliectively, these benefits heiped the cament producsr
improve hyarsulic efficlency, avalisbliity and productivity, generating
annual cost savings of USD $4,313.

Mobil DTE 10 Excel 48 hydrauiic ol helped a cement progducer
improve hydraulic system performance on this Seram-
Equuibnum crane, saving more than USD $4,300 per year.

The product performance of Mobil DTE 10 Excel 48 hydraulic oll,

glongsias the appiication expertise providec Dy local ExxonMobil

engineering support, Is helping to Improve customer productivity

potential. For more information on Mobil Branded
Industrial Lubricants and services, call your
localcompany representative or visit
www.mobilindustrial.com.

www.mobilindustrial.com

€1 2 Cxnon Votd Corporasan
AL TRCATACC S MORT 8 ERIATING. OF TRGATNRS TACRTRSG of Fnce Mok Comoneon or one of B mteciare
PO 200 08

This Procof of Parformance (s Dased on th axpaniona of & singlo customar. Actual rosuts can vary depending upon the fpe of equipmant used and its mainfenande,
apanating conditions and anvircnment, and any prior tvicant used.
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ENERGY SAVING STRATEGIES FOR PLASTICS INJECTION MOLDING:
LUBRICATION

ADAM MCMURTREY, EXXONMOBIL, SPRING, TX

Abstract

Plastics injection molding machines require
an extensive amount of energy, and energy costs
typically represent one of the major line items in a
company s operating budzet A typical jection
molding operaton spends slmost 35 much oo energy
expendifures as it does on direct labor. As operators
look to reduce costs and enhance sustainabiliny, they
rypically momn to the more obwvions levers — such as new
equipment, lizhting remofits, and more. But, one of the
easiest and most frequently overlooked opporiumites
o improve energy efficiency is lubricaton This paper
outlines how Inbricaton influences energy efficiency,
key nbrication-related enerzy saving opporbmites,
and how operators can implement the right lubrication
smategy to reduce energy costs, improve their bottom
line, and enhance sustainability.

Introduction

Plastics injection molding machines require
an extensive amowunt of energy, and energy costs
typically reprezent one of the major line items I a
company's operating budzer A nypical injection
molding operaton spends zlmost 35 much on energy
expendinmss as it does on direct labor. As operators
look to reduce costs and enhance sustainability, they
typically tumn to the more obwvious levers — such as new
equipment, lighting rewofits, and more. Buat, one of the
easiest and most frequently overlocked opporimities
to improve energy efficiency is lubrication. This paper
outlines howr Inbricadon influences energy efficiency,
key lnbrication-related energy saving opporbimities,
and how operators can implemeant the right lubrication
srategy to reduce energy costs, improve their bottom
line, and enhance sustainability.

Injection molding machines: optimizing
for energy efficiency

Today's plastc injecion molding machine
technology is far more energy efficient than 200 years
agp. At a conservative estimate, modem hydraulic
plastic injecion molding machines are 23%: more
energy efficent than those mamufacired in 1997,
Meanwhile, today’s bast all-elacmic machines may be

up to 80% more energy efficient than their 20-year old
hydranlic predacessors.

But, in almost every case, the cost of energy
required to mo a plastic injecion molding machine
owver @ 10- year period will be greater than its initial
purchase cost This cost gap will only widen as energy
prices increase.

For thiz reason, spergy assessment must
become part of the purchaszing process for every new
plastic injection molding machine. Considering the
whole life cost of & machine iz difficalt but it is the
only way to conirol fumre energy expendifure. It will
help ensure that an attractive low cost machine does
ot become an energy hog that raises production costs
through its endre lifefime. This includes looking at
every aspect of the machine’s operaton — down to the
Inbricant nsed.

Check vour hydraulic il

Hydraulic oil expendimre represemts a
fraction of the cost of ruoning plastc injection
maolding machinery. But, a small change in hydranlic
oil can result in big performance breskihronghs, such

a5 prolonzed component life, improvements in overall
equipment efficiency and reduced cycle times.

Operating challenges

Thromgzhout the injection molding process,
bydraulic oil is exposed fo compression, shear siresses
and a wide range of temperatures. Exposure fo these
conditions can mgger molernlar breakdown in the odl,
reducing its ability to lubricate amd protect machine
components. A conventional or lower guality
bydraulic oil offers less lubricity and profection
forcing equipment to work harder — wultimately
EXETIINE MOTE SNaTEY.

Hizh tempersture operasting conditions will
aleo cause oxidation within the hydranlic oil, which
subsequently creates sn incresse in viscosity and a
build of destructve lacqguer. Along with oxidation and
corrosion,  hydraulic  oils  can ale  become
contaminated by water, dust, wear debris and other
materials throughont the mjection molding process.
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Contamination triggers pump failures and ultimately .
ncreases Sltration costs. —“—ﬁ-

Volumetrc ENfcisncy 1.
Switch to advanced hydraulic o1l -

To combat all of these issues, it is important "'Oc'..,,q

to use a hydraulic oil with excellent shear stability and g Eceny,,
a high viscosity index High performance hydraulic b Oh?.g\ — =
oils maintain their opomum VisCosity across a wide N
range of operating conditions, helping to protect = L
equipment, improve energy effciency and extend oil TR 1] 0
drain intervals. That, in turn. can help to reduce [“oue vasmatre chourey SR 7 Fecrses Lo
maintenance, cut costs and enhance operational safety | Rt et~y
by reducing employee interaction with machinery.

Forming o 2 e o s o v

Iubricant disposal. improving & company’s overall Ewmeirhd Srarkis
environmental credentials.
Valurstric BNcency: Al Pumps tave intermad leskage padw

The science behind advanced hydraulic G A S S
oils

In hydraulic systems. a pump cannot be

100% efficient In its epergy conwversion, typically
losing energy in two main areas: mechanical losses,
where energy is lost to friction; and. volumetric losses,
where energy 15 lost as a result of mternal flud
lezkage. Both types of energy loss are primarily a
function of the hydraulic flmd’s viscosity and Iubricity
properties. Specially formulated high performance
bydraulic fluids can reduce the magmitude of both

i o Orayh o

mechanical and volumemic losses by utilizing a lugh As shown in the graph below, which maps the
VIsCosity index energy consumption of an injection molding machine
PO s ) o ) when using a conventional hydraulic oil (red line)

Viscosity index (VI) is an empirical and unit- compared to a more advanced oil (blue line), the more

less oumber usad to specify the fluctuation in viscosity

advanced o1l delivers significant energy savings at key
with respact to temperature. The viscosity of a flud moments during operation o )
with a high VI does not change as rapidly with
temperature when compare to a fluid with a lower industrial - Plastic | tion Moldi
index The technology advantages of a higher VI — a:..', :uu: — .o. : ':g 1
mnclude increased energy efficiency and a reduction in 2 o L m"
power consumption, as well as a longer operating life . \ ——
and clesper oil Together, these benefits help the W ! hunr‘v?:‘-q-
equipment suffer less “energy loss™ during the normal He l | — =t Erm
course of operation. = x| | [ {' | o '
Al 04 tf T A e b
AW LWhE
‘1) Yl U \_J i1 ceixs
- 1) rpscton 2 Scew T B O
Vekoty Recceery ' '

Cytie Soguedce « 378 Seonty —
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Identifving the energy efficiency
opportunity

To properly identify if lubrication can in fact
deliver valnable snerzy efficiency savings, operators
should take advantage of several lubrication-related
SETVICES.

First, many suppliers offer enerzy efficiency
stwdies, whensby the supplier’s enginesring tezm
conducts 2 full enerzy study. The process often entails
close collaboration with your maintenance team to do
tha followinz:

¢ Determine objectives, expectations, foons
and scope

¢ Coordinate and oversee pre-test, test and
post-test work

* Develop a defailed test protocal

¢  Fespect all safety and lzbor mules and ensure
complete confidentrality

¢  Document results and recommendatons

These smdies emd with 3 full report that
details the nght lubricaton technologies and
maintensnce practces that operators should follow oo
reduce aquipment enargy CONSUNION.

In sddition to a full energy efficiency smdy,
operators shounld take adventage of a regmlar nsed oil
analysis program. This program can deliver invaluable
msights into how both 4 machine and its respectve
lubricant are performing, helping operators take
coIrective acon a3s oesded fo0 maintsim optimal
equipment performance and eficiency.

Lubrication as an energy efficiency lever:
field examples

Two recent exarmnples from the field highhight
ihe sigmfcant energy efficency bensfis  that
lubrication can deliver.

Im one instance, a2 leading plastics
mamafacirer switthed fo a2 highsr performance
Irydraulic oil for its Arburg Allrounder 8205 injection
molding machines, leading to a 5.1% reduction in
enarzy consumpion In addition to enhancing energy
efficiency, the new lubricant enhanced the owerall
efficiency of the eguipment, reducing maintensnce
costs and moproving safefy through z decrease in
Inmman-machine interaction.

In another example, a Wisconsin-based
plastics manufachrer was ahble to reduce the elecmicity
demand in 4 Van Dom 300HT24 plastic injection
molding machine by 3 3% by switching to a high
viscosity index hydraulic fuwid The company
parmered with its hobricant supplier to conduct 3 full
energy efficiency smdy 1o verify the resnlts. This smdy
was also conducted in parmership with Wisconsin's
statewide energy efficiency program which validared
the hydraulic fluid a5 an energy-efficient technolozy
under its energy efficiency incentive program To
qualify as energy efficient, the oil was required to
demonsirate that it provided wsers with a payback
between one-and-a-half and eight years, depending on
operating conditons.

Conclusion

Mew lnbrication technologies are providing
plastics injecion moldng companies with new
oppormmities o belp reduce energy conswmpton and
improve profitability and sustzimability. However, to
tzke advantaze of thess oppormmities, operators must
undarstand the role that nbrication plays in droving
equipment efficiency as well as the lnbrication-related
services that can help identify the tue opporiumity.
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Energy Efficient Industrial Lubricants

Data Collection - Industrial Hydraulics

*All Data Should be based on a single piece of equipment

HYDRAULIC BASE DATA

Total Pieces of Equipment

Reservoir Size 80

Gallons

# (How many pumps are driven by the engine?)

PSI

(What is the typical (not max) operating pressure)

GPM

(What is the rated pump output; can use average of pumps)

% of time (What % of run time is the system loaded)

% of time (What % of run time is the system idling)

$/gallon

$/gallon

per 1 years

[a0]years

per

%

%

$/kw-hr

% (See Chart)

$/Hour

Hours

Days

$/Hour

Hours

Number of Pumps 1
Nominal System Operating Pressure 2000
Nominal Pump Flow Rate 64
% Time at Full Load 75%
% Time at Idle 25%
Current Hydraulic Oil Cost 10.00
DTE 10 Excel Cost 20.00
Current Oil Change Interval 1
DTE 10 Excel Oil Change Interval 1
Typical Makeup Rate 4%
Electric Motor Efficiency 92%
Electric Cost 0.08
Expected Efficiency 3.3%
PRODUCTION & LABOR DATA:

Production Value or Cost 500
Operating Hours per Day 24
Operating Days per Year 250
Labor Costs 35
Time to Change System 2
Number of People to Change System 2

Number of people

HYDRAULIC PUMP & VALVE REPLACEMENT COST:

Pump Replacements Per Year 1
Cost of a Pump Replacement 1500
Time to replace pump 2
Expected Pump Replacement w/ 10 Excel 0.1
Valves Replaced Per Year 1
Cost of Replacement Valves 200
Time to replace valves 2

Expected Valve Replacement w/10 Excel 0.2
OIL ANALYSIS INFORMATION:

Signum Oil Analysis Samples 0
Signum Oil Analysis Cost 0
Current Hydraulic Samples 0
Current Hydraulic Sample Cost 0
RESERVOIR FLUSHING/CLEANING COST:
Amount of Flush Oil 0
Cost of Flush Oll 0
Cost of Oil Disposal 1

Pumps per Year

$ per Pump

Hours to Change A Pump
Pumps per Year

Valves per Year

$ per Valve

Hours to Change a Valve
Valves per Year

Number per Year
$/Sample
Number per Year
$/Sample

Gallons of Flush Oil Needed
$/Gallon (not a price quote)

$/Gallon (not a price quote)

If the facility will COT-Purtech to conduct the flush, complete the following:

Estimated Cost for COT to Flush the Hyd

$/Unit (not a price quote)

If the facility will use their personnel to conduct the flush, complete the following:

Number of Personnel to Conduct Flush 0

Number of People

Time to Flush Each Sistem 0 Hours to Flush a Sistem

v

by

Industrial
Lubricants

Mobil
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Fuel Cost Per Day

Pump Efficiency Increase 0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
HP Required to Drive Pumps 75 74 73 73 72 71 70 70 69 69 68

KW-HR Consumed 275,495 | 272,767 | 270,093 | 267,471 | 264,899 | 262,376 | 259,901 | 257,472 | 255,088 | 252,748 | 250,450
Electricity Costs for the Year $22,040 [$21,821 [$21,607 [$21,398 |$21,192 |$20,990 [$20,792 [$20,598 [$20,407 |$20,220 |$20,036

Total Fuel Costs
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O&M Costs per One (1) Hydraulic Standar_d Eng_rgy .
Manufacturing Unit Hydrgullc Eff|C|eqt Cost Savings
Qil Hydraulic
Initial Fill
Total Hydraulic Reservoir Capacity, gal 80 80
Product Cost, $/gal $10.00 $20.00
Total Hydraulic oil costs, initial fill $800 $1,600 ($800)
Initial Flushing/Cleaning Cost
Flush Oil Cost 0 $267
Flush Qil Disposal 0 $27
Machine Flushing Cost $0 $35 ($328)
Extended Oil Life
Annual Hydraulic Change-Outs 1.00 0.10
Oil Disposal Cost $80 $8
Oil costs, annually $800 $160 $712
Labor Savings for Changing Oil
Man Hours to Change System (hrs) 4 4
Labor Costs ($/hr) 35 35
Total Labor Costs $140 $14 $126
Oil Analysis Cost
Cost of Sampling Program per Year $0 $0 $0
Production Savings and Avoided Downtime Cost
Lost Production Cost per Hour $500 $500
Downtime In Hours 2 0
Downtime Cost to Change Qil $1,000 $100
Pump Replacement Downtime 2 0
Valve Replacement Downtime 2 0
Production Savings and Avoided Downtime $3,000 $400 $2,600
Improved Pump and Valve Life
Pump replacements/year 1 0.1
Cost for a pump replacement $1,500 $1,500
Valve replacements/year 1 0
Cost of valve replacements $200 $200
Annual costs for replacements, $/yr $1,700 $190 $1,510
Energy Costs
HP to Drive Pumps at full Load 75 72
KW-Hr Consumed by Pumps 282,689 273,658 9031
Annual Electricity Costs $22,615 $21,893 $722
TOTAL ANNUAL COST SAVINGS $5,670
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Energy Efficient Hydraulic Oil versus Typical Hydraulic Oil
Total Cost of Ownership

The Total Cost of Ownership (TCO) of the hydraulic systems is all of the cost involved in keeping
them operational. The TCO includes the cost of oil, sampling, labor, lost production and fuel.
Therefore, the first year of using an Energy Efficient Hydraulic Oil may involve a higher cost per gallon
and the potential need to flush or clean the hydraulic systems. As you see in the graph below,

the real TCO of the systems then begins to improve with Mobil's EE Hydraulic oil because of the
ability and performance of the product.

Total Cost Of Ownership Over Time*
$35,000
A
$30,000
$25,000 —
@ $20,000 -
8 A ---8---- Typical Hyd Oil
<
£ $15,000 e DTE 10 Excel
[
;"
$10,000
w’
$5,000 — ‘P_é_
N ¢
$O T T T T
1 2 3 4 5
Years
*Year 1 does notinclude electricity costs. Years2through 5include only electricity cost differential

Typical Hyd OTE 10 Excel

Year One $6,440 $2,399
Year Two $12,802 $3,163
Year Three $19,165 $3,927
Year four $25,527 $4,691
Year five $31,890 $5,455
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