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Introduction |

Technology roadmaps are created to develop tactical research and development
(R&D) plans to meet the strategic goals of a wide array of industries and
organizations. The Food Processing Industry Roadmap in this document is one of the
eight roadmaps available in the larger Northwest Energy Efficiency Technology
Roadmap Portfolio. These roadmaps provide a snapshot of stakeholders’ current
perspectives in regard to a shared research agenda for the next twenty years,
developed to provide clarity on:

1. Key drivers (environmental/global, market, policy and regulatory, and
technology innovation) affecting the Northwest in regard to energy efficiency

2. Products/services needed to address identified drivers

3. Technologies needing developed in order to bring non-existing products to
market

4. Gaps in existing R&D programs designed to address identified technology
needs

5. Regional priorities in regard to the treatment of R&D gaps.

Ultimately, the goal of identifying and prioritizing R&D gaps allows for a more rational
allocation of limited funding and resources by organizations such as the BPA,
national labs, research universities, private businesses, and venture capitalists.

BPA’s Office of Technology Innovation uses these roadmaps to guide its annual
solicitation for proposals for energy efficiency R&D projects. This annual solicitation
typically reopens every year in March; proposals not linked to technology needs
identified in the roadmap are not eligible for awards. Because the roadmap is shared
public resources, any organization can also use them to guide their own research
efforts with some confidence that their work fits into a larger research agenda
crafted and vetted by technical experts from across the country.

In the process of identifying gaps in existing energy efficiency R&D programs,
roadmapping participants also identified a list of products and services already
available in the marketplace but not widely adopted due to various technical and/or
market barriers. While treating this group of products and services was not the
primary purpose of the roadmapping endeavor, some effort was dedicated to
articulate:

1. Barriers to the wider adoption of existing products/services
2. Necessary components to future market intervention programs and other
initiatives to increase adoption rates for these targeted products/services

To avoid confusion, the findings articulated by participants in these latter efforts are
located in Appendix A.
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By creating these regional technology roadmaps, the Northwest has taken an
important step toward the goal of creating continuity between its R&D efforts to bring
non-existing technologies to market, ongoing work in emerging technologies, and
present and future market intervention strategies.

Using the Roadmaps

The Northwest Energy Efficiency Technology Food Processing Industry Roadmap is a
reference tool designed to be living, working documents. It was not crafted with any
expectation of being be read from beginning to end like a traditional report or
narrative. Rather, its design allows for quick reference to technology development
research agendas in relation to specific energy efficiency products and services.

The content herein is organized into four technical product/service-level roadmaps.
The areas are:

1. Heating Technology

2. Cooling Technology

3. Mechanical Technology

4. Infrastructure Technology

Disclaimer

Some roadmaps, project summaries, and appendix pages identify specific vendors,
commercial products, or proprietary systems and technologies. BPA and regional
stakeholders make these references solely for context; these references do not
constitute endorsement on the part of BPA, the Department of Energy, or any
stakeholder involved in the creation and refinement of these roadmaps.



Food Processing Roadmap Structure —

Northwest Energy Efficiency
Technology Roadmap

Food Processing Industry

Heating Cooling Mechanical Infrastructure
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Roadmap Key | o e—

. . \[e]giy tE Effici
Product/Service Area : Product and Service Area Technology Rosdmap

Driver

Driver Drivers are expected to impact energy efficiency products and services

Capability GAP
Capability Product or service performance gap needing addressed
GAP

Existing Technologies Technology Gaps
Technologies fulfilling the gaps above Technologies needed to fulfill the gaps above
Technology
Existing R&D Programs R&D Program Gaps
Prggrgm R&D Programs in progress R&D Programs required to develop the technologies needed

; Commercially -
- Driver Available Technology (CAT) - Existing R&D Program (ERD)

. Commercially
- Capability Gap (CG) - Unavailable Technology (CUT) - B )
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Food Processing Technology Roadmaps
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Food Processing Heating Technology Roadmap
| B
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. . North tE Effici
Product/Service Area: Food ProceSS|ng Heatlng TeChnOI Ogy Roadmap T;J(Zhnvztlazgygzrsgma;mency

I MD-12:Changein growth of processed foods. I
MD-3 More and cheaper products due to | EG-3:Energy Security ‘ MD-10:Need to sustain EG7:Fud switch from
. globd izaio nof manufactuiing com petitive advantage combsution to electrlg
Driver MD-9:Need to reduce fisks
of techn ology
~r B-6 Aging workforceflack implem entation
EG-1:Climate Chan ge . . b ;
I | of trained workforce CG-11: Need mor eefficient gn?:rfczr;’g;’f;g:;gy
[non-refrigerated] bulk B-7:Pushback against over-
CG-1: Need cheap stor age of [peris hable] food regulation
energy storage to cut CG-9: Need ways to reuse items with short shelf life at PR-31ncreasing budgets
aks. Enable direct ; : e
peaxs. Enabie direc lower grade heat in process es ambient temperatures for emerging R&D
use of intermittent
o on-site gener ation
Capability g
(e7:\=] CG-4: Need more knowled ge/acceptance/ .
CG-2: Need to eliminate need implementation of known waste heat CG-6: Need new
: t at o
for central steam (ge neration) recov ery techniques in the operation [of] pa; eurization processes
in food processing plants compressors, boilers, cooling systems reduce energy in canning
operations
- . CAT5: Aseptic bulk storage
CAT-1: LI [lithium CAT-6: Lithium bromide or similar toorange juice and
ion] or lead acid similar absor ption chillers other PCW food products
battery pack s
:’77”7”77”77 |
! .
Technology | | CAT-4: Hyperbaric pasteurization | ! CAT-3: Condensing type CAT-2: Microwave and
| ! econpbrlmzerz Iretgozer? “Etl variable radio fr equency
! ) — . sensibleand laent heal based heating methods
| | CAT-7: Smartdistributed steam | | f om steam boiler exhaust 2
I | generation [Miuraboilers] ]
|
P — oot
I
1 | CATRD-5: Develop absor ption chillers to ] CATRD-2: Dev elop and CATRD-1: Need © develop
1 | accomplish freezing with low grade heat ; demonstrate aseptic prototype © provefeasibility
1 | (120°-180°F) ! bulk storage pilot scale and validate effectiveness in
R&D i | for apple juice, wine heating process such as
1 | CATRD-3: Partner with DOE CHP | pasteurization, c ooking,
Program !l programto demonstr ate multi-effect ! thawing, and tempering of
1 | LiBr chiller for food plant refrig eration | various foods @ OSU's Food
1 | with waste heat } Innovation Center
[ |
|
| ] !

- Commercially .
- Driver -Available Technology (CAT) - Existing R&D Program (ERD)

o Commercially
- Capability Gap (CG) Unavailable Technology (CUT) - New R&D Program (NRD)
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P 2 North tE Effici
Product/Service Area : Food Processing Heating Technology Roadmap i

EG-7:Fuel switch from MD-1:Increasing

combsution to electric and uncertain
Driver MD9:Need to reduce risks of - MD-3:More and cheaper products due to future cost of

technol ogy im plementation EG-1Climate Change I globdization of manufacturing dectricity and gas

MD-11:Product qud ity
enhancem ent needed
B-7:Pushback against over-

regulation
PR-3Increasing budgets for
emerging R&D
CG-2: Need to eliminate need CG-1: Need cheap CG-9: Need ways fo reuse
for central steam (generation) in ener gy storage to cut lower grade heat in processes
Capability food processing plants peaks. Enable direct
GAP use of intermittent
CG-6: Need new on-site generation

pasteurization

processes to reduce
energyin canning

operations
CUT-4: Smart distributed steam
gener ation to lower costs and e
| exi . -
complexity i CUT-5: LiBr or similar E
i | absorption chillers that can g
o _m o ______ | | achieve freezing temperatures '
Technology ] | CUT-2: Better batteries or | ©P '
! CUT-1: Lhiversal oven CUT-3: Develop sterilization and | | cap acibrs orany similar } i
! (combination RF heating and pasteurizaiion based on | technology that has less ' | CUT6: Binary fluid ejector heat '
! convection) microwave (replacing steam) ! than 25 yr payback ] pumps (thermally driven) !
R W \ 1
e ——————————————
R&D CUTRD-=2: Pilot-scale
CUTRD-1: Develop universal denonstration of X
Program oven to demonstr ate microwav e sterilization and géﬂse%ﬁorljg‘i’ﬁgs E{Sigf_()f_
effectiveness of technology @ pasteurization technology Ejector Feat Pump @ May-
OSU’s Food Innov ation Center @ WSU Food Engineering, CUTRD-4: Not d efined | Ruben Tec hnologies
Ocean Beauty Sea Foods :

: Commercially .
- Driver - Bvalanie Technology (CAT) -EX|st|ng R&D Program (ERD)

. Commercially
- Capability Gap (CG) - Unavailable Technology (CUT) - New R&D Program (NRD)
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Food Processing Cooling Technology Roadmap
| B |
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. . North (= Effici
Product/Service Area : Food Processing Heating Technology Roadmap e

I MD-10:Need to sustain com petivie advantagel
CG-3:Tech MD-1 Increasin g an d uncertain MD-9:Need to T —
Adoption future cost of electricity and gas reduce risks of MD-11 Incr. prod.qual. - g Sag\,nyn <
_ _ technology MD-16 EE ROI hurdle rates MD-3:Cheaper Product g
Driver implementation Rt | duetoglobalmanuf.
MD-1:Incr. uncertanty of
gas & dedric costs o8 Tech CG'1_23 Use of
CG-1: Refrigeration CG-13: Asmall number (less EG-1:Climate Change JEhi multi-stage
evaporator defrost than 6) regional r efrig eration p ammonia
echnology is not well contractors do amost all the refrigeration for low
understood in the industry. wor k. They are conservative CG-14: Bxisting CG-2: Lack of available temperature
This leads to the installations and risk aver se and they prefer compressor technology effective non-hazardous freezing (lessthan -
of less than efficient systems proven design and is inefficient (Air refrigerants to replace 25 F) is less
‘ technologies refrig erati on) ammonia efficient
\ = 4
CG-3: Need A p— C(f}.S: " L:J.west—c?é,t"
: ; . . : refrigeration sy stem
(nf’itural) gas CG-8: Ways toqu ar)tlfy CG-10: Equipment is chilling uses inslalglaﬁons o)ilten have
dnfv_en ati and control infiltration needed toupgrade heat energy intensive inc reased energy
L%;g?;ségp into coolers and freezers content in waste streams refriger ants or consumption due to
apions tht aso 4 O | desion nd et
can or ovide p g selection compr omis es
usabple e [ CAT-2: Fast acting door s-
vestibules-air curtains, high CAT-4: —— &
rise warehouses, automated Elect .d' CAT-3:
storage and retriev al sy stems CAT-8: CO, trans-critical sig?gfcé?éy Hydrocarbon CAT-6: Cascade-
) (ASRS heat pumps (May ekawa) S S, type
Technology CAT-10: (Natural) stabilization EleeEhens refrigeration
gas engine driven —» - and other systems (using
Sl ) l CAT-9: Incorporation CAT-7: More efficient chemicals 1st stage CO2 &
(r:]ogpr essors with CAT-1: Better ofincreased energy refrigeration _ 2nd stage NH3)
fr?)m :jer(izs\érery defrost efffl cien Ci’_ i ndcl; strial compressors, possibly CAT5: [Ambient] air - are available
gon_tro s, float L%r:fe%rfslﬁe oo |\r/1|ctI: d'rg '\D/'y cort';]f"‘”d . cooled refrigeration apfd ot ot |
rainers, con 0 ilter Q: Does this refer compressor ail cooling efficien ow
effective frost- |n|ft|§\ted tt')y reg 'Ot’;a] to the scavenging heat using a gly col loop may temperatures
freepiping ICTgEIatioMSY,SEIM pump system marketed ; & : (less than -25F)
g g g increase refrigeration
by Vilter for NH compressor capacity and
: systems? red uce energy use.
CATRD-1: Better defrostcontrols, " . Needed heat exchanger
R&D float drainers, effective frost-free CATRD-2: Rrov ide funding for . design is available. ?
Program piping @ Logix Refrigeration demonstrations. Demos need CATRD-3: Sandardized Regional contractors need
Controls (IntelliFrost™) , Cascade to involve manufacturers, industrial refrigeration to offer as a design option
Energy, and Henningsen Cold consultants, vendor, installers compr essor ratings are
So ragé and end users needed

i Commercially ..
- Driver - Available Technology (CAT) -EX|st|ng R&D Program (ERD)

- Commercially
- Capability Gap (CG) - Unavailable Technolog - New R&D Program (NRD)
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Product/Service Area :

MD-1Increasing and uncertain future cost o f dectricity and gas i

Driver

Capability
GAP

Technology

CG-1: Refrigeration
evapor abor defrost
technology is not
well understood in
theindustry. This
leads to the
installations of less
than efficient
systens

A

-25F)

CG-8: Ways to quantify
and control infiltration
into coolers and freezers

CUT-2: Systems o
minimize infiltration
while refrigerator and
freezer doors are open

low suction
temperatures (below

CG-16: Ammonia is cr:\iDgz\er E;L:u:‘\s
less efficient at very apduZto

globali zation of
manufacturing

\
CG-2: Lack of available
effective non-hazardous
refrigerants to replace
ammonia

I EG-1:Cimae Change }

CG-15: Liquid nitrogen
freezes fruit and
vegetable products but is
expensive

CG-7: Need better and
less expensive
insulation materials

!

CUT-3: Good alternatives to toxic
refrigerants such as ammonia

Better (higher R-
value, durable, etc.)
and less expensive

CUT-7: Refrigerants with
proven high efficiency and
reliability at very low
evaporator temperature s

CUT-1: Lack of
coils that don’t

frost up

R&D

CUTRD-2: Explore
alter native method s

of getting products
inand out of

freezers

Program

CUTRD-1: Develop cooling coils
thatdon't frostup or are self-
defrosting

insulation materials

CUT-4: Reusable liquids
that can freeze fruitand

vegetable products

A

CUTRD4: Develop and

ammonia, such as CO2,

combo mixtures

demonstrate alternatives
regulated refrigerants like

cascade, multi-stage, or

CUTRD%6: Develop
better (higher R-value,
durable, etc) and less
expensive insulation
materials

CUTRD-3: Deve lop
alternative refriger ants for
ammonia that are more
efficient and reliable at
suction temperatures
below -25°F

L
CUTRD-5: Devel op
reusable liquid fordirect

[immersive] freezing of
foodproducts (e.g. fruits

& v egetabl es)

-Driver

Capability Gap (CG)

Commercially

NORTHWEST ENERGY EFFICIENCY TECHNOLOGY ROADMAP SERIES: FOOD PROCESSING m 9

Available Technology (CAT)
Commercially
Unavailable Technolog

Food Processing Heating Technology Roadmap

Northwest Energy Efficiency
Technology Roadmap

MD-10:Need to sustain
competitive advantag e

CG-14: Existing compressor
technology is inefficient (Air

——— refrigeration)

CG-10: Equipment is needed
to upgrade heat content in
waste streams to higher, more
useful temperature ranges

CG-11: Use of moreenergy
intens ive mechanical cooling
rather than absorption cooling
when was te heat is available

CUT-5: Air and refrig eration
compressors that minimize
waste heat generation

CUT-6: Binary fluid ejector heat
pump (thermally driven)

CUT-8: Lack of regional
absorption-type chiller expertise
and lack industrial-scale US
equipment manufacturers

CUTRD-7: Develop equipment to
upgrade heat content in waste
streams to higher, more useful
temperature ranges, such a
binary fluid ejector heat pump
(thermally driven)

- Existing R&D Program (ERD)

New R&D Program (NRD)




Food Processing Mechanical Technology Roadmap
| B
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Northwest Energy Efficiency

Product/Service Area : Food Processing Heating Technology Roadmap Technology Roadmap

EG-5:Increasing
cost and decreasing

avail ability of raw B-8Lack of energy efficien cy

Driver m aterials B-5Increased awareness B-6:Aging knowledge inthe industry I TI-13:Solid state lighting I
of impact of behavior on workforcelleck of -
4 B-1:Emp loyer pressure to M D-16 EE ROl hurdle rates
NS USES trained workforce increase productivity I VT TSTe
-10: u I
CG-10: Need MD-L: i e . co mpetitive advantage
leak detection Increasin : o : Need fan wi
I d B-2 Consumer Y CC6: l_\bed LG application for airmovement )
toolsan i and uncertan|  eqycation for use of b
desire to be to supplement product CG-5: Need dedicated
meters “green” and f“;‘fe's'fi?t °f mechanical equipment cool ir? P P ——® industrial staff wor king on
A reduce Yy 9 energy efficiency at plant
andgas
embedd ed & level
Capability used energy [T R ————————— e

CAT-5: Some industrial

|
|
GAP ! CG-3: Need integrated

industrial process

EE programs provide

I
I
| CAT2: DOE b CAT-6: Premium efficient ad ministrator, but PNW 1 1™ optimization for mechanical
| | Hydraulics Institute, ‘
CG-2: Need " | compressed Air ' motors lacks ! sy stenms
© apply | challenge, NEEA !
technologies [ ; Py CAT-8: Ener | | CG-7: Need consultants that
from othgr | CAT-9: Variable frequency P % : —» areexperienced with ener gy

drive

CAT-7: Efficient gear
boxes

management or continuous
energy improvement

industries metering equipment, i.e.

Nor twright, eSght

CAT-4: Industrial
Assessment Centers, lean

LI TR TR P T T | training

1
1
1
1
1
1
1
1
:
: man agement software,
1
1
1
1
1
1
1
1
1

e e———————-

i
4>i
|
e e o

Technology

CAT-3: Laser food S W

processing (mark er and
CAT-10: Fan wall

CAT-11: Conpressed air
leak ma.nageme nt
practices, products,

micro perforations)

-
|
|
I
|
|
I
I
|
|
I
I
|
I
|
|
I
I
|
|
I
I
I
-
I
|
|
I
|
|
I
|
|
I
|
I
I
|
I
|
|
|
I
|

.

services
CATRD4: Preliminary study how *
laser perforation of blueberry can
improv e fruitinfusion with more CATRD-6: Inv estigate new CATRD-5: CATRD-7:
yield and better quality @ OU's products that may reduce the Strategic Ener gy Understand the
R&D Food Innovation Center effortrequired for leak detection Management @ fan wall
Program - . T |BPAETONEEA technology and
‘r 7‘ NWFPA ENERGY its application to
CATRD-2: Test cerftification CATRD-3: Test cas h incentive for | STAR industry
program (RETA) @ NEEA training @ Idaho Power |
e e e e,

f Commercially A
-Drlver - AVaIlSHE Teehnolagy (CAT) - Existing R&D Program (ERD)

- Commercially
- Capability Gap (CG) - Unavailable Technolog - New R&D Program (NRD)
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Northwest Energy Efficiency

Product/Service Area : Food Processing Heating Technology Roadmap Technology Roadmap
PR-7:Smart grid
ta:hnmoi)gg;l B5:Increased awareness
development ::12?;;3;5: ehavior on
Driver EG-5:ncreasing cost and
decreasing availability of
- N B-2Consume ||PR-1: raw materds
M;;“Lr:]gr?: :g desire to be Carbon
“green” and |lemissions EG-5increasing cost and
é:;u;:r?c?gs;r?c; reduce p enalties decreasing availability of
as embedded & and/or raw material s
9 used energy incentives
MD-1l:increasing and
CG-4: Need low costeasy to uncertain future cost of
o install sensors and controls electridty and gas
Capability
GAP CG-1: Need smart mor that CG-10: Need leak detection
works with smart grid tools and meters CG-9: Need smart
\ battery charging
ﬁ for vehicles CG-5: Need
, . . CG-8: Need mec hanical non dedicated industrial
CG5: Need dedicated industrial [methods for] essential e v M @
staff working on energy extending storage energy efficiency at
efficiency at plantlevel time for raw plantlevel
A product (use of
mechanical
. equipment)
Technology CUT-1: Motorrespond to gAT—l:t_
i i . ; epar ations
sign _als e el e sy CUT-3: Non invasive sensors for P d ! f
efficiency versus surge flow/pressure (productfrom
management waste, water
b from product)
CUT5: Snart .
: char gers that with low ener gy
Py CUT4: Raw pr odu _ct respond to
CUT-2: Advanced conveyance stor age [preser vation] demand.
technology (elts, rollers, etc.) alternative to Response signal-
refri geration and palanced with CATRDL D -
freezing -1: Demonstrations
process at selected processes
R&D requirements where separations are
Program CUTRD-L: Not defined CUTRD-3: Not defined energyintensive and
costly and where
] - separated stream can be
CUTRD-2: Not defined ‘ CUTRD4: Not defined CUTRD5: Not defined recycled

i Commercially o
D : E R&D P ERD
- Y& - Ava||ab|eTechn0|ogy (CAT) - xisting & dlici ( )

L Commercially
- Capability Gap (CG) - Unavailable Technoloo - New R&D Program (NRD)
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Food Processing Insfrastructure Technology Roadmap
| B |
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Northwest Energy Efficiency

Product/Service Area : Food Processing Heating Technology Roadmap Technology Roadmap

EG-5increasing cost MD-16:EEROI hurdle rates |
and decreasin ;
eveElaiy o ?aN MD-lD:l_\lgedto sustain : MD-13:P opulation growth
. TEErAs competitive advantage B-5: ncre_ased avareness of impact PR-8:Environmental regulations
Driver TI-13:Solid state lighting B-6:Aging workforceflack of trained workforce Sl BOMEVIET O IS WERE MD-7:EEpromotedinmanstream media
— 1 EG-4Water scarcity, cost,healthissues
B-8:Aging workforceflack of trained workforce EG-LClimae Change |
MD-9:Need to reduce risks of technol ogy imp lementation B-1:Employer pressure to MD-15 Consu mer Demand
MD-12 Ch ange in growth of processed foods increase prod uctivity for green/ lo cal products
CG-8: Need better training CG-5: Need more focus on CG-4: Need better energy CG7: Need to
CG-3: Need of workforce: academic and HVAC in plants. Learn from management sy stems for industry include emb edded
beter effic acy tradesc hool curriculum commercial roadmap benchmarking (KPI, dashboard) energy costs of
Capability of lighting in water supply and
pooTnEmemmmmeeTRmeSemeERETEAYYY o - _ _ waste water

GAP food

treatment [when

e = = = —— —
I ocessin | . " . o :

Eo d stor a%e | i CAT-12: Establish standards of CAT-8: Improved control | | CAT-10: Training for operations making] dec isions

areas | | | service and comfort systems and maintenance practices

|
|
| |
1 1

CAT-4: Implement K12,
community college and university
programs on ener gy basics

Tl

} CAT-15: Some information
| available on embedd ed

\ energy in water

CAT-11: Integration of flow meters
and other water use data into energy
information and monitoring systems

e

CAT-1: LED,
occupancy controls

CAT-2: More widespread
knowledge / awareness of heat
load in refrigerated spaces

Technology

|
I
|
|
|
|
I
|
________+
I
|
|
|
I
|
|
|

CAT-14: Training on BS
interpretation and use

I

I

|

! |

e e

CAT-13: Data conpilation analysis
and presentation software focused

onindustrial ®enchmarking,
dashboards and KPIs)

CAT-9: Real time energy monitoring
hardware, main and sub metering

CATRD-1: Better controls,
cost effective for

refrigerated area lighting
@ EPRI

CATRD-2: Reach out to

. : CATRD-4: Qutr each,
industry suppliers for

r
I
I
|
I
|
|
I
|
|
|
I
I
|
I
|
|
I
|
|
I
I
|
I
|
|
|
I

L L LT

C |
H |
| . -
R&D ' > | education, directed
Proaram i case studies. Have | courses and wor kshops

g 1| standard testing and ! @ NWFPA, OSU J———p———
1| write up of results @ | CATRD-5: Market survey,, - Identify | wit
!| Digital Lumens and | industrial challenge upstream water flow monitoring, survey
il others ! @BPA, NEEA industry why they do not use
[ !

i Commercially o
D : E R&D P ERD
- Y& - Ava||ab|eTechn0|ogy (CAT) - xisting & dlici ( )

. Commercially
- Capability Gap (CG) - Unavailable Technoloo - New R&D Program (NRD)
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Northwest Energy Efficiency

Product/Service Area : Technology Roadmap

Food Processing Heating Technology Roadmap

Driver

B-1LEmployer pressure to
increase productivity
choices and b ehavior

B-6 Aging workforcellack o f
trained workforce
B-7:Pushback against over-
regulaion

EG5:Increasing cost and
decreasing availability of raw
materials

B5:Increased awareness of impact of
behavior on energy usag e

B-8:Lack of energy efficiency knowledge in
the industry

MD-10:Need to sustain competitive
advantage i

MD-11:Product qudity need to be enhan ced ‘

B-2: Consumer desire to be “ green” and ‘

reduce embedded &u sed energy

PR-1:Carbon emissions penaties and/or
incentives

PR-8:Environmen talregulations
PR-11:Increased scrutiny by regulators
MD-14:Increased transportaion costs
MD-15:Consumer Demand for green / locd
products

MD-16:EEROI hurdle rates
MD-8 Non energy benefits of the technology

B-4:Changing demographics im pacting

T purchasing
Capab '“ty EG-1:Climate Change
GAP EG-3:Energy Security

EG-4:Water scarcity, cost, hedth issues
MD-12:Change in growth of processed
foods

CG-1: Need energy efficient
development in (current) training

CAT-5: RETA (CEV) not

CG+6: Need better clarity and
documentation for
sustainability (i.e: life cycle
costanalysis, embed ded
energy). Prep for green supply
chain inspections by

CG9: Need better traceability
information systems from farm
to consumers

CG-2: Lack of industry and
plant[energy reduction
related] goals and
implementation plans.
Lack of managem ent
awareness and

CG-10: Need better data
acquisition and analysis,

. customers : S commitment [to ener gy
Technology implemented formally, NEEA work }[ﬁg‘g' g EUsiElrE el A7 @ oes management systems]

with MEDneed to educate

CAT-6: ETOROC wid espr ead ] - t

adoption by providers (refrigeration CAT-16: Case studies, CAT-3: Mor ewides pread

publically available on
overall life cycle energy
assessment in food
processing

operations training) CAT-17: Auto ID
systems and bio

sensor technologies

implementation CH r
1SO 50001) in ind ustrial

food processing

CAT-7: Energy awareness training
focused on industrial energy use
(PGENEEA industrial training)

LR e T ]

R&D
Program

CATRD-3: Development of
delivery mec hanisms for C&I, ISO
50001 @ ITP, NEEA

CATRD7: Tenplates for
sustainability metrics, KPIs,
monitoring, plans, measures

Commercially ‘g
Available Technology (CAT) - Existing R&D Program (ERD)

- Commercially -
Unavailable Technolog

NORTHWEST ENERGY EFFICIENCY TECHNOLOGY ROADMAP SERIES: FOOD PROCESSING m 15

Capability Gap (CG) New R&D Program (NRD)




Product/Service Area :

Driver

Technology

R&D
Program

B-1:Employer pressu re to

increase productivity
B-5:Increased awareness

of im pact of behavior on
enemgy usage

B-6:Aging workforce/lack
of traned workforce
MD-15:Consumer Deman d
forgreen / locd products

EG-5:Increasing cost and
decreasing availability of
raw materids

TI-13:So lid state lighting
B-8:Lack of energy
effidency knowledge in
the industry

CG-3: Need better efficacy of
lighting in food proces sing
cold storage ar eas

1
'l CUT-1: Fiber optics training

CUT-3: Order of magnitude
price reduction in efficient
lighting systems with low
toxicity

CUT4: Electro lumine scent
paint

CUT5: Order of magnitude
improvement on lighting

system efficacy

r- -~~~ -~ -~~~ ——|

incentives

PR-1:Carbon emissions pendties and/or

PR-8 Environmen tal regul aions
PR-11:Increased scrutiny by regul ators
MD-11:Productqudity need to be enhanced
MD-14:Increased transportaion co sts

EG-1:Climate Change

products

MD-15: Consumer Demand for green / locad

advantage

MD-10:Need to sustain competitive

B-2: Consumer desire to be “green” and
reduce embedded & used energy

CG+4: Need better energy
management systems for
industry benchmarking (KPI,
dashbo ard)

|
-

CUT-10: Auto ID (smart)enable
elec tricity management sy stem
for food processing industry

CUT-7: elf correcting energy
manag ement sy sttms based on
known inputs eg.. seasonal
variations in defrost

CUT-8: Product quality atribute
and compos ition sensors that
control thermal or mechanical
processes: monitor ethylene
content tocontrol temperature

CUTRD-1: Continued
research

16 m MARCH 2012

Capability Gap (CG)

| CUTRD-3: [Not Defined] ‘

Commercially

Food Processing Heating Technology Roadmap

choices an d behavior

EG-3:Energy Security

MD-12: Change in growth of processed fo ods
B-4:Changing demographics imp acting purchasing

EG-4:Water scarcity, cost, hedth issues

CG-9: Need better
traceability information
systems from farm to
consumers

CG-10: Need better data
acquisition and
analysis, track ing
sustainability of food
lines

CUT-6: Reliable
benchmarks for

food processing
ind ustry

CUT-11: Smart
traceability sy stem from
farm to consumer

CUTRD-2:

Develo pment of
benc hmark and
standar ds and
industrially oriented
energy manage ment
software @ NWFPA
EPA, DOE

!

CUTRDS5: Need to
define smart

traceability information
system, the
components, the

governance body and
hardwar elsoftware

required for the
system @ OSU Food
Innovation Center

Available Technology (CAT)
Commercially

- Unavailable Technolog

CG-6: Need beter
clarity and
documentation for
sustainability (e.: life
cycle cost analysis,
embedded energy).
Prep for green supply
chaininspections by
customers

CUT-12: No systems
available on the shelf for
industrial energy systems

CUT-2: More standar dizzd

templates for
documentation of

sustainability for green
supply chain and other
inspections

CUTRD4: Develop
industrial softwar e
systems

- Existing R&D Program (ERD)

New R&D Program (NRD)

Northwest Energy Efficiency
Technology Roadmap




