
TIME TO CHANGE

GIULIAMARIA MERIGGI, REDECAM GROUP, ITALY, OUTLINES THE CLINKER COOLER 

SOLUTION THAT REDECAM PROVIDED TO TITAN AMERICA’S ROANOKE CEMENT PLANT 

AS PART OF ITS ADAPTATION TO COMPLY WITH ALL NESHAP REGULATIONS.

Introduction
As an Energy Star® Partner and winner of several environmental awards, Titan 
America’s Roanoke Cement Company (RCC) in Roanoke, Virginia, has been 
upgrading its air pollution control equipment to ensure compliance for PM 
(NESHAP) regulations. Redecam Group, based in Milan, Italy, was awarded the 
job to provide turnkey solutions that would adhere to current NESHAP rules 
while allowing further add-ons to assure compliance with future regulations as 
well. 

Redecam was hired to design, manufacture, install and commission a system 
for the clinker cooler. “Redecam provided us with a filtration system that meets 
the PM limit for NESHAP,” acknowledged Mrs. Zaklina Stamboliska, the plant 
manager at RCC. “They tailored their system to our requirements, got the job 
done at a reasonable cost and on-time.” 
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“The clinker cooler project presented itself with 
complex logistics, as with many such plants space 
was nearly non-existent for the required additional 
equipment,” explained Marcello Contarini, formerly 
Redecam’s Technical Director and now Director 
of Customer Support – Americas. “We were able 
to design the system with a creative layout, using 
some existing equipment and in such a way as to 
reduce compressed air consumption, lower energy 
costs and extend bag lifetime.” Our on-site project 
management team also faced a challenge with a mere 
20 days to complete installation and commissioning. 

Transforming the ESP into a baghouse 
The existing air filtration system on the clinker 
cooler was an old electrostatic precipitator (ESP). The 
NESHAP PM emissions limit for the clinker cooler is 
0.07 lb/st of clinker. 

The client required that the ESP casing be reused 
in order to reduce costs. ESP to baghouse conversions 

are a Redecam specialty, offering the customer a 
highly effective yet lower CAPEX solution. 

The existing ESP was transformed into a Redecam 
DPT-Model Bag Filter, including its Simple Pressure 
System (SPS). The SPS bag fixation system guarantees 
the tightness of the casing between the dusty and 
clean sides is 100% effective. It prevents dust leakage 
at weak points due to two main design features:

1. Exclusive punched and drawn tube sheet 
holes, increasing the contact surface area of 
the bag against the tube sheet by extending 
and contouring the tube sheet opening. 
The surface contact is therefore not limited 
to the pure thickness (typically an 8 gauge 
plate/ 3/16” /4 mm) of the plate, but is extended 
to the entire internal surface of the drawn hole 
(approximately 3/4”/18 mm). 

2. The pressure of the bag collar on the drawn 
edge of the tube sheet hole is increased, firmly 
securing the bag’s cloth. The collar is also 
designed to take advantage of the temperature: 
the tube sheet is carbon steel and the collar is 
aluminum, resulting in higher useful pressure 
being generated on the sealing surface. 

The filter bag cages were designed to maximise 
the lifespan of the filter bags. It is crucial that 
the filter bag fits perfectly around the support 
cage, because if the bag is too big, it will rub 
on the cage during cleaning causing premature 
wear and tear. The bag cages for this customer 
were made of carbon steel and were tailored 
to fit with meta–aramide bags. These bags are 
suitable for temperatures of 392˚F (200˚C) and peak 
temperatures of 428˚F (220˚C), amply adequate as 
the baghouse inlet temperatures are 245˚F (118˚C) 
under normal conditions and 349˚F (176˚C) under 
upset conditions, thanks to Redecam’s Gas-to-Air 
Heat Exchanger, discussed below. 

The baghouse was engineered to include a 
jet-pulse Bi-Jet Bag Cleaning System. This system has a 
Dual Venturi arrangement, minimising the dispersion 
of compressed air during the injection phase, thus 
increasing the volume of air forced into the bag. In 
turn, this reduces the quantity of air needed to pulsate 
the bag and achieves a higher flow velocity than in 
systems equipped with one Venturi. The Dual Venturi 
also assures more accurate air pulses and therefore 
less wear on the bags due to misaligned equipment. 
Redecam supplied Roanoke Cement with an online 
model, which provides less stress on mechanical 
devices (since its compartments do not close during 
cleaning operations) and consequently reduces power 
consumption. The online system maintains both a 
constant pressure across the filter and a constant dust 
flow toward the dust discharge system. 

Redecam transformed the old ESP into a baghouse.

The HE was installed atop an old electrical room to 
maintain vehicular access.
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Adding a Gas-to-Air Heat Exchanger 
Redecam designed and built an RF-Model Gas-to-Air 
Heat Exchanger (HE) to control the temperature at 
the outlet upstream. Designed for clinker cooler dry 
gases, there is no risk of mud inside the tubes. It 
boasts special side panels to ensure the fans’ airflow 
reaches every row of tubes. 

At Roanoke Cement, the HE had to reduce the 
temperature to a normal outlet temperature of 245˚F 
(118˚C) and 349˚F (176˚C) under upset conditions. 
Redecam’s Temperature Control System ensures 
these reductions are constantly met (with properly 
maintained equipment), as it only depends on 
the inlet temperature, with variable coefficients 
depending on gas mass and ambient temperature. 
The difference between the actual outlet 
temperature and the set point allows the combined 
effect of gas mass and ambient temperature. It 
can therefore be put into the control equation 
as a variable coefficient, thus ensuring constant 
equilibrium. 

For Roanoke Cement, Redecam designed tube 
sheets with three tube columns. The tubes were 
fastened on the tube sheet by means of a special seal 
pressed around the tube with a collar allowing the 
internal tubes to expand and contract in differing 
heat conditions, preventing assembly stress and 
deformation. A replaceable insert was installed on 
each tube inlet to limit abrasion impacts. 

The design specified an HE with four axial fans 
and motors, each with a variable speed drive. Large 
low-speed axial fans were used to minimise the 
noise and increase air distribution. It was ensured 
that all fans are easily accessible for inspection and 
maintenance from walkways and stairs. 

The necessity to add a heat exchanger proved 
to be a challenge in terms of space and layout. Due 
to existing structures and existing road patterns 
Redecam had to be creative in finding a location to 
install the HE. The installation of the HE at ground 
level would interfere with one of the main access 
roads of the plant. The problem was solved by 
designing a structurally independent steel support 
that allowed the HE to be installed on top of an 
existing electrical room. This kept the road clear, used 
only vertical space and kept the system compact. This 
location also allowed for the installation of the entire 
HE before the planned shutdown.

Reducing CAPEX 
In addition to transforming the ESP into a baghouse, 
Redecam was able to design other parts of the 
system to reduce costs. The I.D. fan downstream of 
the baghouse needed replacing due to the increased 
pressure drop of the new filtration system. Redecam 

erected a new Robicon VFD fan with variable speed 
motor by reinforcing the foundation of the existing 
fan. As much of the existing ductwork was reusable, 

Redecam reused much of the existing ductwork to 
reduce CAPEX.

Crews worked all day and night to speed-up the 
plenum lift due to incoming bad weather.
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the existing ducts linking the baghouse to the fan 
and the fan to the stack were kept. This added 
complexity to the installation, but reduced costs. 

Installation and commissioning 
Redecam was given a window of a 20-day outage 
to perform the installation and commissioning. Its 
project management team therefore erected the 
heat exchanger prior to shutdown. The filter plenum 
(clean air side) and its doors were preassembled with 
thermal insulation in factory (ensuring the highest 
quality) and were delivered in large pieces. 

During shutdown, the team: 

 l Demolished existing ducts from the clinker cooler 
to the ESP.

 l Connected new ducts from the clinker cooler to 
the HE inlet and from the HE outlet to the ESP.

 l Transformed the ESP into a baghouse, connected 
the baghouse to existing ductwork.

 l Demolished the old fan and erected the new 
one.

 l Made all electrical connections.

 l Installed all piping for the air compression 
system. 

The 80-person on-site team was divided into day 
and night shifts. Working in January 2014 in the 
mountains of western Virginia there was snow on the 
ground and strong enough winds to halt activities a 
few times. 

“The weather presented timing challenges,” 
said Cristian Guadagnin, Redecam’s Head of Site 

Management. “We had to speed-up the plenum lift 
due to incoming bad weather. The plenum was a 
‘major lift’ weighing 90 000 lbs (40 823 kg), meaning 
it couldn’t be done safely with high winds. Our crew 
worked all day and through the night to ensure the 
lift wasn’t delayed,” explained Guadagnin. “We 
faced a similar situation for one of the last pieces of 
Grasshopper duct connecting the clinker cooler to the 
HE,” he added. “We were near the end of the outage 
and this piece had to go up on time. Snow and high 
winds were forecast for the next morning so we had 
the team work around the clock to complete the 
connection. The duct weighed 43 000 lbs (19 504 kg) 
and its shape made the adjustment very difficult. We 
completed the job just a few hours before the bad 
weather struck.” 

All activities throughout the project were 
performed according to Mine Safety and Health 
Administration regulations (MSHA) and the project 
was completed on time and with no accidents. 

Conclusion
The air filtration system on the clinker cooler has 
constantly ensured PM to be in compliance under all 
operating conditions. 

After completing the air filtration system upgrade 
on the clinker cooler, Redecam was awarded the 
contract to provide a turnkey solution for the plant’s 
kiln/raw mill particulate matter filtration upgrades – a 
project that was commissioned in early 2016. 


