
2019 Wilputte
Stack Rebuild



• In 1968, seventy eight 5 meter Wilputte ovens were installed at 
ABC Coke. The waste gas produced in the coke making process is 
removed through an approximately 200’ tall stack using natural 
draft. The stack consists of a concrete outer shell with the top 
seven feet being brick while the inner liner is all brick. Severe 
damage was discovered to the inner liner during the 2014 stack 
inspection. The top 40 to 50 feet of inner liner was destroyed 
and had fallen down in the stack. This closed off part of the 
waste gas flues, restricting air flow leading to the stack. The 
integrity of the remaining stack was also at risk.

• The engineering department was given the task of contracting 
the repairs to the stack. These repairs included: replacing the 
entire inner liner, replacing the top 7 feet of the brick outer 
liner and replacing the lightning protection system. A flow study 
was performed by an outside contractor to confirm the design 
parameters. The design parameters were then given to the Fan 
engineers to design a forced draft system that would meet the 
natural draft.  



This shows damage done to the outer layer at 
the top of the stack.



Here you see the damage to the outer layer was 
completely around the column at the top of the stack. 
Notice the inner liner is completely gone.



This photo was taken at the 165 foot elevation. The cap 
from the inner liner of brick has fallen down and is 
resting on the brick inner liner.



This photo was taken at the 150 foot elevation. As you 
see here the brick liner was damaged extensively. The 
loose brick was a concern due to the waste gas flues 
already being partially blocked with fallen brick. 



This photo was taken at the 130 foot elevation.  As we move 
further down into the stack you can see the damage 
continues. The further down we go in the stack the more 
concerned we are with the integrity of the remaining brick.



This picture was taken looking at the bottom of the stack.  As 
you see, the fallen bricks are piled up in the bottom of the 
stack, partially blocking the waste gas flues.



Here is a closer view of the brick pile that is restricting 
air flow through the waste gas channel.



This diagram below indicates that the waste gas 
from the battery is fed into the stack from both 
sides. Half of the battery is fed from the south 
and half is fed from the north. Each fan had to 
have the ductwork constructed to pull waste gas 
from both sides.



Initially, Hamon Custodis(the contractor hired to do the 
stack repairs) provided this concept drawing for the 
temporary stack design utilizing two fans (north and 
south waste gas channels)and one stack.



An outside contractor confirmed the actual flow we were 
seeing matched the design parameters that were given to 
the fan engineers. They performed three runs and 
averaged the results.



Design parameters given to the fan 
engineers:

•1.06 in WC
•465 Degrees Fahrenheit
•150,000 ACFM



This fan design was chosen for two reasons: 
• it met all design criteria 
• it matched our existing 

baghouse fans thus providing
spares in the future



The final layout uses a 2 fan system.  One 
that runs at all times (north and south waste 
gas channels) and one as a back up.



Barron Fan subcontracted out a 3D imaging 
company to do a scan of the fan and ducting 
locations. It was found more economical to 
use the scan for engineering instead of 
surveying the entire area.



Below is the 3D image of the proposed fan system.



This is a 3D image from the west looking east.



This is a 3D image from the south looking north.



This is a 3D image from the southwest looking 
northeast. Indicated below are the location of the 
dampers used to balance the flow of waste gas 
from each flue.



This is a 3D image from the northwest looking 
southeast.



The drawing below was provided by the fan company. It shows 
the foundations, piers and column layout required for all the 
structural support steel and fans.



Below is the form for one of the fan foundations.  Due 
to the mass of the fan, motor and base the foundation 
had to be 3’ thick.



Below is the poured footing for the fan/motor base with 
anchor bolts for attaching the framework.



Seen here are some of the piers that had to be poured to 
support the structural steel holding the duct work. Pier 
elevation and size were determined by the fan contractor and 
based on the size of the support structures.



Penetrations to existing waste 
gas flue were made in the top 
of the flue.



This is duct work attached to the top of the penetration in 
the south waste gas flue. 



This is duct work 
attached to the north 
waste gas flue 
penetration. Due to 
the limited space 
available on the north 
side the penetration 
and the adjoining 
ductwork had to be 
built and installed on a 
skew.



This is the south fan and ductwork coming out of the 
south waste gas flue penetration.



This is the north fan/motor combination and the duct work 
tying the two fan systems together.



This view is also the north fan but looking west .



The temporary stack 
was designed to be 7 
foot diameter 
corrugated steel.
An expansion joint 
was placed between 
the temporary stack 
and the fan duct 
work transition piece.



This shows one 40 foot 
section of temporary 
stack is being lifted 
into place.



The temporary stack was 
erected and attached to the 
existing column per 
engineering design parameter 
furnished by Hamon Custodis.



Waste gas channels 
had to be isolated from
the work area. Therefore, 
contractors installed blanks 
in the slots shown below to 
prevent any waste gas from 
escaping to the work area.



As always, safety 
comes first in any 
endeavor. The contractor 
added bracing as an 
additional safety 
measure to both blanks. 
The blanks were also 
sealed around all edges 
to prevent any waste 
gas escaping into the 
work area.



For this project, there had to be continuous operation of the 
system. Due to the lack of available power in the plant, 
Alabama Power was going to need to run a dedicated source 
just for this project. The magnitude of this undertaking was 
so large, it was decided to go with the generator system. 
Therefore, we had to double all the required components: 2 
generators, 2 transformers and 2 switchgears. We also had a 
480 volt backup to the generator system in case both 
generators went down. The 480 volt backup was a last resort 
due to the effects it had on other systems in the plant.



To safeguard the 
system, 
temperature 
sensors on the 
bearings and 
vibration sensors 
on the fans were 
tied into the 
switchgear.



The generators only put out 480 volts, but the motors 
required 2300 volts. Transformers had to be used to 
step up the voltage.



Due to the in rush of the motors, 2 meg generators were 
needed. The generators burned approximately 32 gallons 
of diesel per hour. Approximately 770 gallons of diesel
was consumed per day. Therefore, a 6000 gallon storage 
tank was brought in to store diesel on sight.



To brick the interior 
liner, scaffolding and 
rigging had to be used 
to raise workers and 
material up to the level
they are working inside 
the stack.



Here you will see some 
damage caused to the 
inner liner while 
demolition was 
underway.



Here is more 
damage to the 
inner liner.



Here is the bottom of the inner liner after most of 
the brick had been removed and the beginning of 
the floor cleanup.



Once the demolition of the 
existing liner was complete, 
some concrete deterioration 
was discovered in the base 
of the outer shell.  This had 
to be addressed before the 
new liner was put in place. 
We core drilled the wall to 
determine the amount of 
damage.



Rebar reinforcements had to be place on the southeast and 
northeast corners of the outer shell before the concrete could 
be replaced.



As seen below the concrete patch has been completed 
in both corners of the outer shell base.



Due to the structural 
concerns of the outer 
shell, it was determined 
the bottom 18’ need to 
be reinforced. Rebar and 
concert were used to 
reinforce the inside of the
outer shell.



Here the inside of 
the outer shell  
being sprayed.



The additional layer 
of gunite continued 
up approximately 18’ 
which put it above 
the flue openings as
seen below.



Once the outer shell was reinforced, the contractor 
began the inner brick liner.



Here you see the 
newly installed inner
brick liner and new
brick archway.



As seen here the
inner brick liner is
continued up the 
stack.



A new inner liner with cap and lightning protection system 
was successfully installed. A cap was also installed on the new 
section of the outer shell.



After months of planning
and coordinating with 
plant personal and 
contractors the Wilputte
Stack was successfully 
completed. 
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