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——— PRODUCTIVITY, SUSTAINABILITY AND ENERGY CONSERVATION —

Ford Motor Gompany S Kentucky Truck JPIant
HELPS PAINT A BRIGHT EI\IERGY FIITURE

By Mike Grennier, Compressed Air Best Practices® Magazine.

The use of advanced manufacturing technologies and tools at the Kentucky Truck Plant in Louisville, Kentucky, are helping
Ford upskill its workforce and deliver better quality F Series Super Duty Pickup Trucks, Lincoln Navigators and Ford
Expeditions to customers more quickly. (Photo courtesy of Ford Motor Company.)

» The Ford Motor Company Kentucky Truck GWh thanks to a major overhaul of the plant’s ~ committed to reducing energy demand by a
Plant (KTP) not only manufactures upscale compressed air system. minimum of 25% from 2011 to 2021 in its 25
SUVs and pickup trucks painted in wide variety U.S. manufacturing plants. The compressed
of stellar, high-quality colors and finishes — it Ford, headquartered in Dearborn, Michigan, air project at KTP is just one of many

does so cost-effectively by conserving annual and a U.S. Department of Energy’s Better initiatives to achieve its goals.

compressed air energy of approximately 9.2 Buildings Better Plants Challenge Partner, has

“Ford is very mindful of its impact on our climate and
specifically the local environment at our various locations and
have established sustainability goals that must be achieved.”

— Jeff White, Energy Manager, Ford Motor Company

2 Read more articles like this one: Click Here to Subscribe )
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Initially planned to support the need for
quality air and energy savings associated
with a new paint shop, the compressed

air system upgrade at KTP in Louisville,
Kentucky, broadened to ensure reliable
and efficient delivery of clean and dry
compressed air to the entire six million-
square-foot plant, said Ford Motor Company
Energy Manager Jeff White.

“We started out focused on putting in a new
system to feed dry air to the new paint shop,
but as time went on, we decided to upgrade
the whole plant. It was a good decision,”
White said.

Efficiency Means 88 Vehicles

Per Hour

The KTP operation manufactures F-series
Ford Super Duty Trucks and Ford Expedition
and Lincoln Navigators SUVs. Originally
built in 1969, the plant has evolved and
grown tremendously with a floor area that
has nearly doubled since it opened. At the
sprawling plant, 8,920 employees produce as
many as 88 vehicles per hour between two
assembly lines.

At KTP, production begins when aluminum
coils arrive at the plant where they’re stamped
into parts and shipped to subassembly. The
subassemblies are then conveyed to the body
shop for assembly of various parts. From
there, vehicle bodies are conveyed to the paint
operation. The white bodies are painted and
processed through an oven before being sent
to final assembly.

The plant regularly upgrades its operation to
efficiently manufacture its popular brands of
trucks and SUVs. Among the most significant
projects in recent history is a2 new body shop
for building vehicles with aluminum body.
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FORD MOTOR COMPANY’S KENTUCKY TRUCK PLANT HELPS PAINT A BRIGHT ENERGY FUTURE

Another facility built at the same time in 2016
is the new paint plant, which incorporates the
use of highly advanced and unique painting
technologies.

Less Energy and Even Higher Quality
Paint Jobs

Decision-makers at KTP combined streamlined
production techniques with advanced
technology to achieve the operation’s energy
reduction and production efficiency goals
when planning the new paint facility.

Ford Motor Company is creating high-quality vehicles in an environmentally and socially responsible way and reducing the impacts of
its operations and supply chains through world-class facilities, innovative manufacturing processes and the most sustainable materials.

The strategy involved the dedication of the
new paint facility to painting only SUVs, which
in turn, freed up the existing paint facility

for painting Super Duty trucks. The strategy
allowed the plant to boost vehicle production
by approximately 15% by total volume. It

also addressed ongoing plant-wide goals of

continuous improvement and energy reduction.

“With the new paint shop, we’re able to ensure
4 premium paint job while also increasing
overall production efficiencies throughout the

What follows are highlights from its 2020 Sustainability Report.

Goals

plant,” said Mark Melvin, Facilities Engineer
for Global Paint Engineering.

Just some of the highlights of the energy-
efficient paint facility include:

< A single dry booth/single oven
and three-wet painting and curing
process, which eliminates the
need for an additional paint booth
and oven for curing, resulting in
energy and cost savings.

2019/2020 Progress Examples

Reduce global facility CO, emissions
by 18% (2019 — 2023).

We aspire to achieve carbon neutrality by 2050. We have set a goal that exceeds the requirement
of the IEA ETP 2017 Beyond 2°C (35.6°F) Scenario pathway for Ford’s manufacturing operations.

Achieve 32% renewable energy
by 2023 and 100% locally sourced
renewable energy by 2035.

Our Dearborn Truck Plant, Michigan Assembly Plant and several new buildings on our Research
and Engineering and Corktown campuses will be powered by 100% locally sourced renewable
energy by January 2021

Air emissions reductions other
than CO,.

We are working to reduce emissions of non-CO, pollutants, in accordance with increasingly
stringent standards around the world. In February 2019, we announced the largest renewable
energy procurement in our history through a collaboration with DTE Energy.

Save an additional 30% of the
water from our manufacturing
(2015-2020).

We have reduced our absolute operational water use by 13% since 2018 and by 70% since 2000
(saving more than 11 billion gallons).

Use freshwater sources for human
consumption only.

We have installed more non-water-based technologies and used alternative sources such as other
companies’ treated wastewater.

Make zero water withdrawals
for manufacturing processes.

We are incorporating more water processes and technologies in our assembly plants, including
water reuse and recycling systems.

Read more articles like this one:

Click Here to Subscribe )
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A dry booth process (versus a
wet-booth process), reduces

the amount of air supply and
fans needed compared with a
conventional system. Additionally,
less air needs to be brought in
from the outside and 80% of the
air can be easily recirculated.

Ovens optimized for minimal
airflow, eliminating radiant zones
and using direct-drive blowers.

A RO Dip® pretreatment and
E-Coat process, allowing for
higher quality paint finishes and
a significantly smaller physical

footprint to allow more space for
production.

< An updated abatement system
using VOC concentrators and
highly efficiently regenerative
thermal oxidizers, allowing for
significant energy savings.

V]

Booth air cascading and
re-circulation strategies, as well
as advanced building management
controls to cascade ventilation air
through different paint zones.

V]

LED lighting throughout
the facility.

SEPREMIUM OIL/WATER SEPARATORS
HAPPY TO DO THE DIRTY WORK!

A major consideration when planning the new
paint facility was the need for high quality
compressed air given its importance to the
painting process. Yet, decision-makers wanted
the same for the remainder of the plant, which
led to a compressed air system makeover.

Clean, Dry Air Goal No. 1

To tackle the compressed air project, KTP
partnered with Universal Compressed Air
(UCA), Bethlehem, Pennsylvania. UCA (www.
UniversalCompressedAir.com) is an industrial
gas company specializing in producing and
distributing compressed air with a focus

on supplying compressed air to sites that
require air for around-the-clock operations.
Additionally, UCA maintains complete
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FORD MOTOR COMPANY’S KENTUCKY TRUCK PLANT HELPS PAINT A BRIGHT ENERGY FUTURE

Quality and efficiency best describe the high-tech paint facility at the high-tech Ford Kentucky Truck Plant.
(Photo courtesy of Ford Motor Company.)

The upgraded compressed air system at KTP has reduced energy consumption by approximately 9.2 GWh.
(Photo courtesy of Universal Compressed Air,)

6 Read more articles like this one: Click Here to Subscribe )

compressed air supply and distribution systems
for a range of companies.

White said extensive planning led to the
decision to upgrade the compressed air system
used for the entire plant because other areas of
the plant besides the paint operations require
clean dry air without fail — and the potential
for energy savings were clear to all.

“The new aluminum body shop tooling that was
coming in, as an example, needed dry air so
rather than installing things in piecemeal fashion
we decided to upgrade the entire compressed
air system, including the use of desiccant air
dyers where we could,” White said.

Melvin could not overemphasize the
importance of dry compressed air for the paint
plant given the impact on the quality of the
paint job and overall productivity.

“Probably 60% of the air is used for the spray
booth, which includes the use of a high-speed
rotating bell for atomizing the paint,” Melvin
said. “Compressed air actually shapes the cone
of paint coming out of the rotating bell as it is
applied. In addition to the proper pressure the
air needs to be really dry to ensure the paint
quality. You also don’t want lubricant anywhere
near that area.”

With clearly established goals and firm

plans in place, KTP and UCA entered into a
performance contract that called for UCA to
upgrade the compressed air system, maintain
it and guarantee the power consumption for
the duration of the eight-year contract.

Total Compressed Air System
Makeover

KTP’s original compressed air system included
nine aging centrifugal air compressors paired
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with nine refrigerated dryers to supply air to
all areas of the plant. It also included the use
of heatless desiccant dryers dedicated to the
old paint shop for delivering compressed air
at minus 40°F (-40°C) pressure dew point. The
dryers used for the paint shop included one
dryer rated at 5,000 cfm for the prime painting
booth and two dryers, rated at 6,500 cfm each,
for two enamel painting booths. Additionally,
one dryer rated at 1,000 cfm was dedicated

to the paint mix area.

The KTP-UCA team decided to replace the
aging centrifugal air compressors with new
centrifugal machines, refurbish an existing
centrifugal air compressor, and remove the
refrigerated dryers, as well as the point-of-use
desiccant dryers dedicated to the old paint
shop. It also decided to install new Heat of
Compression (HOC) desiccant dryers to supply
air at minus 40°F to the entire plant with
minimal energy consumption. Additionally,
the team addressed the cooling system and
controls for the compressed air system.

The new compressed air system, which was
implemented in a series of carefully planned
stages to allow for uninterrupted production,
includes:

< Six, multi-stage centrifugal air
compressors, each of which is
1,750 horsepower (hp) and rated
to deliver up to 7,500 scfm at 115
psig. Combined, all six machines
deliver up to 45,000 scfm of air.

< One refurbished, multi-stage,
1,250 hp centrifugal air
compressor rated to deliver
5,000 scfm at 125 psig. The
refurbished unit serves as a trim
air compressor.

Read more articles like this one:

< Six HOC dryers, with three rated
at 7,500 scfm and three rated
at 10,000 scfm.

= A master controller to ensure
optimum efficiency of the
compressed air system.

< Four new, rooftop evaporative
cooling towers and upgraded
pumping and filtration equipment
to supply 4,000 gallons per
minute (GPM) of clean water
to the compressed air system.

The system is configured so three of the air
compressors and dryers supply air to the paint

shop at 110 psi and three air compressors and
dryers supply the manufacturing facility at 98
psi. The project also included the installation
of a 10-inch stainless steel pipe to supply the
air at 110 psi to the new paint shop, which is
in addition to existing piping used to supply air
to the old paint shop and the old and new body
shop and remaining plant production areas.

The upgraded system’s master controller
maintains constant pressure control at plus or
minus two psi and works with a new spillover
valve to allow air from the high-pressure side of
the system to be routed to the low-pressure side
of the system whenever the new paint shop’s
demand for air declines. Doing so eliminates
the need for the centrifugal units to blow-off
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FORD MOTOR COMPANY’S KENTUCKY TRUCK PLANT HELPS PAINT A BRIGHT ENERGY FUTURE

air and ensures the optimal number of air
compressors operate when needed to meet
the demand for air.

With 100% uptime of the utmost importance,

the system was designed with N+1 redundancy.

As such, one air compressor and dryer on
each system serves as a backup machine.
Additionally, the piping is designed so the
high-pressure system can supply air to the
low-pressure system should one of the air
compressors or dryers on the low pressure
system fail and vice versa.

Project Supports Mindful
Sustainability Approach

With the new compressed air system in place
— and guarantees in savings from UCA under
KTP’s upgraded
compressed air system has allowed the plant

the service agreement —

to reduce the amount of electrical power
required for compressed air by approximately
9.2 GWh per year.

White said the compressed air project
represents a significant achievement,
especially given the need to upgrade the
system while ensuring plant uptime.

“This really required a partnership between
the KTP plant and UCA and a commitment
to a win-win scenario,” White said. “We've
since standardized on the approach and the
technology. Now, if you walk into one Ford
plant or the next, you'll see pretty much the
same thing.”

While proud of the project, White said he’s
equally proud of Ford’s relationship with the
DOE’s Better Buildings Better Plants program
(https://betterbuildingssolutioncenter.energy.
gov/better-plants).

Read more articles like this one:

“We entered Better Buildings Better Plants
Challenge Partner program knowing it would
help us achieve our goals,” White said.
“Those types of challenges and programs

are important because it’s recognition and a
third-party coming in and saying, ‘Yeah, Ford
has a good program.””

Ultimately, it comes down to Ford’s goal of
protecting the planet by investing in world-class
facilities and successful projects like the KTP
compressed air system upgrade, White said.

“Ford is very mindful of its impact on our
climate and specifically the local environment
at our various locations and have established
sustainability goals that must be achieved.
Given this background, energy efficiency
improvements such as were achieved with
this project contribute in a big way to those
objective,” he said. “We’re very happy with the
success of this particular project, and in fact,
have replicated the concept at several other
Ford locations.” E3

To read similar Sustainability articles, please visit
https://airbestpractices.com/energy-manager/corporate-sustainability-programs.

To read similar Automotive Industry articles visit https://airbestpractices.com/industries/auto.
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