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Renewable Lubricants presents patented, ultimately biodegradable Bio-Air Tool.™ Lubricants which 

have better natural lubricity than petroleum-based oils but are safer for employees and the environ-

ment. Because they are bio-based, there is no danger of polluting the air, water, soil, or work environ-

ment with spilled lubricant. Unlike petroleum-based product, should a leak occur operators can simply 

wipe it up and throw away the towels or rags – no reporting is required, nor is expensive disposal. 

They emulsify water for improved lubricity and corrosion protection in moist conditions. Bio-Air Tool™ 

Lubricants can be fed through an airline lubricator or with a squirt directly into the tool through the 

Environmentally Friendly Bio-Air Tool™ Lubricants  
Eliminate Reportable Incidents & Clean Up Costs
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quick coupling air connection. Available in 22 and 32 weights, they feature low toxicity and super high 

viscosity index of the HOBS, making them ideal for rotary and reciprocating air tools such as chipping 

hammers, impact wrenches, air motors, grinders, reamers, drills, and more.

 

Bio-Air Tool™ Lubricants meet the Environmental Protection Agency (EPA) 2013 Vessel General Permit 

(VGP) guidelines for Environmentally Acceptable Lubricants (EALs) and should be used where low tox-

icity, biodegradability, and non-bioaccumulation properties are required.  In addition to being safer for 

the environment, they are safer for employees.  It exceeds the acute toxicity (LC-50/EC-50{1000 ppm) 

criteria adopted by the US Fish and Wildlife Service and the US EPA. 

 

Renewable Lubricants, Inc. began as a research and development company in 1991, developing high 

performance products that would directly replace petroleum-based products.  Starting from a single 

corn-based engine oil developed in the inventor’s garage, the company now offers more than 250 

products and has over 100 worldwide patents.  They manufacture their products as environmentally 

friendly as possible without sacrificing performance.  For more information on Renewable Lubricants, 

Inc., contact Benjamin Garmier at (330) 877-9982, or info@RenewableLube.com, or visit  

www.RenewableLube.com    •

mailto:info@RenewableLube.com
https://u7061146.ct.sendgrid.net/ls/click?upn=TeZUXWpUv-2B6TCY38pVLo9ig1L-2FDsU4i-2BGDa28-2FKg5Uci0QqrJYWXcNILE6SczhkTL-6s_NyUSH89yFL5-2FAcTnJyVs3dDDVhGQhctlu30UpSmIwalBoL7H6-2FgUwoQJZA1OKmnyiWkHt8MitQFrho-2BPTWvQlT2dLmam8qlsuYEggBijz1Gx6dWbsKE2NTW-2F0FfCOGHhVhBiy9TX22wIT0d5UxV4SEsy1mFrnfeFnTPscdZqlhwyxATNRYGMOJwEy0UUpRK2vWbHrCsZWMfWiBgBQlvq3bC0InBXyjGzsfKXmviFgiw-2BZx-2BHXQxrdmESotitB-2BUIF2u3uic4unm7cWUdH-2Fkrv7IAGxBVtp2b854-2BA1bqhc-2BbfYuHYN09COBTY2KiiQRJSiZR5mXBnMuNK0Xm-2BdM-2B-2BostXDZclWXy5475I7Umf60-3D
http://clickmetertracking.com/ltbl
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Still seen primarily as a prototyping technology, additive manufacturing is getting a boost from AI and ma-
chine learning software that can help with AM decision making.  

Hard to believe that 3D printing has been with us for more than 40 years. Yet, additive manufacturing 
(AM), which can deliver enormous value, is still greatly underutilized. When properly implemented, the 
technology can reduce material waste and energy costs, improve part reliability, decrease lead times, 
reduce or eliminate the need to carry inventory and optimize the production of legacy parts. 

However, transitioning to AM requires not only a change in mindset but more importantly, the ability 
to quickly and easily identify which parts are best suited for the additive manufacturing process. This 
is where AI and machine learning are now bridging the gap between traditional AM –where most of its 
value materializes in the form of functional prototypes – and more advanced additive manufacturing 
operations. 

“We have upwards of a million part numbers,” says Werner Stapela, head of global additive design and 
manufacturing at Danfoss – an international leader in drives, HVAC, and power management systems. 
“So, it would be impossible for us to manually analyze each one to determine whether additive manu-
facturing would either add value or reduce costs.” 

Companies, like Danfoss, that are looking to automate the process of identifying which parts should be 
moved to additive manufacturing are increasingly relying on new industrial 3D printing software that 

Unlocking  Unlocking  
the Value  the Value  
Potential  Potential  
of Additive  of Additive  
ManufacturingManufacturing
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can quickly determine AM feasibility. The platform 
that Danfoss utilizes helps manufacturers unlock 
the benefits of industrial 3D printing by providing 
a technical and cost-saving analysis.

AM mindset 
“We have been utilizing 3D printing for decades, 
mostly for prototyping, but the Castor3D software 
allows us to focus on our end components and 
more specifically the costs associated with that,” 
adds Stapela.  

The software’s algorithm and machine learning 
can scan thousands of parts at once by analyzing 
CAD files. It evaluates five factors: materials, CAD 
geometry, costs, lead time, and strength testing 
to identify suitable parts for AM. The software 
can also make design for additive manufacturing 
(DfAM) suggestions regarding part consolidation 
and weight reduction opportunities. 

“The software delivers a lot of detail. For instance, 
it will tell you whether your costs be reduced with 
an improved design or by selecting a different ma-
terial,” explains Omer Blaier, Co-founder of Cas-
tor. “So, let’s say a manufacturer determines that 
a lower-cost material is more important than the 
strength. The platform would then recommend a 
material better suited for your design.”

For Danfoss, there has always been a desire to 
increase its AM processes, both for DfAM on its 
new products, as well as its existing product lines 
and legacy parts.  

“There are a lot of big companies out there trying 
to get engineers to think about additive manufac-
turing when designing a new component,” add 
Blaier. “We come at it from the other side trying to 
find opportunities within your current designs.”

Connecting the entire process
Few organizations, if any, have a larger library of 
part designs than the U.S. military, which is in-
creasingly looking to AM as a potential solution 
to a number of challenges. For example, both the 
Air Force and Navy are in the process of creating 
an end-to-end digital manufacturing solution that 
slashes cycle times from weeks to hours, thus 
greatly decreasing project costs.  

The system will also help to untangle complicated 

supply chain issues because components could 
be designed in one part of the world and printed 
anywhere else on the planet, or even in space, 
with a push of a button.   

The front end of these systems requires the same 
type of AM decision-making software that auto-
matically identifies suitable parts.  

“We are talking about millions, or even billions, of 
parts in its arsenal. There was just no way the U.S. 
military could go through each one of those man-
ually and figure out which components could be 
additively manufactured, which ones should be, 
and which ones can be improved by moving them 
into an AM process,” explains Scott Shuppert, CEO 
of CAD / CAM Services.    

A Texas-based prime contractor for the U.S. feder-
al government, CAD / CAM Services was brought 
in to integrate several commercial-off-the-shelf 
technologies into what the Air force calls the ‘Fac-
tory of the Future.’ This integration will enable the 
Department of Defense and other large manufac-
turers to manage and scale their AM processes. 

Capitalizing on additive manufacturing
“By bringing in the Castor software into our enter-
prise-wide solution, we are seeing organizations 
cut their costs by an average of 40-60%,” adds 
Shuppert.     

As an example, Stanley Engineered Fastening 
(SEF), which has a diverse portfolio of fastening 
products serving numerous industries, was look-
ing to lower costs on its production floor, improve 

https://www.cadcam.org/
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part production lead times, and increase 
manufacturing flexibility. 

As part of that, the production line at 
Stanley’s manufacturing facilities around 
the world is made up of highly customized 
parts, with complex geometry, and runs at 
low annual production volumes. It would 
take about 8 weeks for a new part to be 
produced and tested. Costs would quickly 
escalate when the process required multi-
ple iterations. 

Wanting to transition some of the pro-
cesses over to AM, Stanley went looking 
for a platform that could automate the 
selection of high-end 3D printing for end-
use parts. It was also looking to produce 
parts using more sophisticated materials 
like aluminum, titanium, and steel.  

“Not only were we able to produce the first Stan-
ley Black & Decker 3D-printed metal production 
part,” explains Moses Pezarkar, a Stanley manu-
facturing engineer. “We were able to reduce lead 

times from 8 weeks to 9 days and decrease our 
costs by 50%.” 

The engineering team at Stanley has since 
ramped up the number of parts the software sys-
tem is analyzing to further capitalize on additive 

manufacturing.    

Marching forward
With potentially dramatic cost 
and time savings, business lead-
ers are looking to further expand 
AM’s footprint in their production 
process. Aerospace and medical 
equipment industries are leading 
the way regarding AM for end-
use parts. In addition, machinery, 
industrial equipment, oil and gas, 
as well as energy are beginning 
to take advantage of AM beyond 
prototyping. 

A major shift has also come from 
an educational standpoint where 
universities are increasingly adopt-
ing more 3D-printing curricula and 
buying 3D printers. This promises 
to deliver more AM-minded design 
engineers into the workforce. This, 
along with AM decision-making 
software systems, promises to 
speed up the adoption of AM be-
yond prototyping.

http://clickmetertracking.com/jesco1
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DENIOS-US introduces the new FALCON 
line of steel and poly funnels for the fast, 
safe, and efficient pouring of materials 
into IBCs, drums, plunger cans, spray bot-
tles, and other chemical containers. They 
are well suited to guide the flow of liq-
uids and powders into small openings on 
other contains, making them ideal for the 
safe, fast, and efficient filling or refilling of 
plunger cans, spray bottles, drums, totes, 
and more. DENIOS funnels are a useful 
addition to any facility using liquid con-
tainers. For more information on the FALCON stainless steel Funnel visit https://bit.ly/FalconSSFunnel.  
 
The stainless-steel funnel is part of a full family of FALCON funnels for drums, totes, and other con-
tainers.  DENIOS stocks the entire lineup of stainless-steel, carbon steel, and polyethylene (PE) FALCON 
Funnels in their Louisville factory for immediate shipment.  For more information on the FALCON fami-
ly of funnels visit https://bit.ly/FALCON_line. 
 
About DENIOS
DENIOS is the world’s leading manufacturer and supplier of products and services for occupational environ-
mental protection and workplace safety.  For nearly four decades they have been supplying legally compliant 
products, solutions, and custom services for handling hazardous substances.  They serve North American 
customers from a 100,000-square-foot facility in Louisville, Kentucky which houses engineering, manufactur-
ing, customer service, and administrative support.   At this location, they manufacture everything from the 
original spill pallet which launched the Company, to highly engineered, fire-rated chemical storage buildings.  
For additional information on DENIOS US, visit www.DENIOS-us.com, or chat with a live representative online, 
or via email at info1@DENIOS-us.com, or call (877) 388-0187.

www.DENIOS-us.com   •

FALCON Steel 
& Poly Funnels 
for Dispensing 
& Pouring Into 
Drums, IBCs,  
& More
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When the International Society of Automation first 
published its ANSI/ISA88 standards in 1995, the 
goal was to provide processors with standards 
and recommended practices as appropriate for 
the design and specification of batch control sys-
tems. This spurred the development and release 
of S88-based software solutions designed to 
simplify the process of implementing and modify-
ing recipe procedures without complex software 
programming. 

The goal of the software was to allow recipe cre-
ators or operators to modify recipe parameters, 
procedures, production schedules, batch start 
rules, equipment utilization, or to scale batch 
amounts more easily and at any time. The S88 
standard also served to effectively separate the 
role of the control engineer (for programming) 
and recipe developers at the plant. At a chemical 
processing facility, that might be a chemist; at a 
brewery, it is the master brewer, for example.

“For years, if you were responsible for creating 
recipes in a plant, you had to also know how to 
program the control system. So, if it was your job 

to build recipes, that [task] always involved pro-
gramming until the S88 standard came along,” 
explains Bob Ard, Senior Advisor at Valmet. Val-
met is a leading global developer and supplier of 
process technologies, automation, and services 
for many process industries. 

Ard says now, with flexible batch control software, 
any programming is completed ahead of time and 
only for the lowest level of control tasks, such as 
opening and closing valves, increasing tempera-
ture, pH control, adding materials, etc. These fun-
damental building blocks are called Phases in S88.

A recipe developer can then group the Phases us-
ing a drag-and-drop interface to create an Opera-
tion. The order of Operations for a processing unit 
is defined in the Unit Recipe. All the Unit Recipes 
required to make the batch from start to finish 
are grouped in the Master Recipe. 

The result of this S88-style approach is a safer, 
more intuitive process that reduces the amount of 
programming, simplifies the implementation and 
modification of new recipes, and ensures batch 

Providing Flexibility in Batch Control



cycles are more consistently executed with the 
proper timing and procedure. 

Automating batch processes
According to Ard, the two primary automation 
methods used by Valmet are state-based control 
and S88 control using Phase logic and FlexBatch®, 
the company’s proprietary software. 

State-based control generally works best for con-
tinuous processes, while FlexBatch is preferred 
for batch processes. However, some continuous 
processes operate like a batch process. By the 
same token, all batch plants contain some pro-
cesses that are continuous or run sequences that 
do not require recipe control.

Setting that aside, Bob Ard says the general rule 
of thumb is to use flexible batch control for rec-
ipe-driven Units and state-based control for all 
others.

“State-based control is ideal for running the 
infrastructure in the plant, such as the boilers, air 
compressors, and glycol chillers,” says Ard. “I need 
those regardless of the product that I’m going to 
make and so I would automate those units using 
state-based control. But I would use FlexBatch 
control for the units that process the material to 
make the batch.”

Batch processing challenges
With batch processing, one of the challenges is 
the communication and coordination between 
units – a task that state-based control can only 
resolve with significant programming.  

Many batch processes consist of a “train” of Units 
where the batch material is introduced in the first 
Unit and passed from Unit to Unit. Each Unit is 
designed to process the material in some way, for 
example, heating, cooling, adding other materials, 
blending, separating, etc. 

“With a batch process, you are constantly trying to 
coordinate activity between units, and that re-
quires a lot of programming to do if you’re going 

to do it in state-based control,” explains Ard.

In his book, tentatively titled “How to D3,” Ard 
gives an example of batch processing by a brew-
ery. The comprehensive guide to control system 
design is expected to be published in Q4 of 2023.

In a brewery, grain, water, hops, and possibly sev-
eral other ingredients are processed by a series of 
Units. In this example, the Units would be a weigh 
scale, a mash tun, a lauter tun, a brew kettle, a 
whirlpool, and a fermenter.

The batch process would begin by milling and 
weighing the grain at a weigh scale. The program 
in the weigh scale follows a predefined series of 
steps to mill and weigh the recipe amounts of 
grains into the scale hopper. 

The next Unit is the mash tun, where the starches 
from the grains are converted into sugars. When 
the mash tun is loaded, a recipe amount of water 
is metered into the mash tun at a recipe tempera-
ture. The mash tun produces a mash of sweet 
water with just the right sugar profile for the style 
of beer to be made. 

The mash is then transferred to a lauter tun, 
which separates the grain from the mash while 
keeping the extract that is suspended in the wa-
ter. The result is called wort, which is then trans-
ferred to the kettle. 

The brew kettle boils the wort to evaporate 
enough water to reach the specific gravity identi-
fied by the recipe.  Various hops are added to the 
kettle during the boil state. Some are added early 
in the boil state, while others are added near the 
end. Some beers might require the addition of 
fruit, honey, dextrose, spices, and other flavorings 
or sugars. The brew kettle then coordinates the 
transfer of wort to the whirlpool.

The whirlpool allows the coagulated proteins sus-
pended in the wort to settle to the bottom of the 
tank. This material is called trub and you do not 
want it in your beer. The wort is carefully decant-
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ed from the side of the tank and pumped through 
a cooler on its way to a fermenter. Yeast is pitched 
into the wort stream as it exits the cooler. The 
yeast work their magic in the fermenter to change 
wort into beer.

So, what are the benefits of using flexible batch 
control for this and other processes? 

State-based control – pros and cons
The Valmet D3 DCS system is perfectly capable of 
state-based batch control of a process like brew-
ing beer with – or without – FlexBatch. However, 
with state-based control, the procedures are 
hard-coded into a series of “States” within a pro-
gram. The program sequences through the states 
to process material within the Unit. State-based 
control utilizes Recipe Data Files to provide the 
recipe formula values. 

Each Recipe Data File is loaded into the first Unit 
in the sequence and passed down the line. Each 
upstream Unit monitors its downstream Unit to 
know when to transfer the recipe. The upstream 
Unit allocates the downstream Unit to the Batch, 
and each Unit deallocates itself from the Batch 
when its part of the process is completed.

Although state-based control techniques work 
well, the programming required to achieve the  
necessary coordination level can be extensive. If 
the products being made require different proce-
dures, it can be even more labor intensive. 

Flexible batch control – pros and cons
With FlexBatch, the first question is whether the 
software provides benefits beyond the baseline 
DCS system.

The FlexBatch software integrates recipe manage-
ment and the manufacturing process so that prod-
uct developers, engineers, and production staff can 
quickly develop, produce, schedule, and manage 
documented, executable recipes using intuitive 
graphical tools. The software is designed in accor-
dance with the ISA-88 standard for batch control 
and reduces the dependence on control engineers. 

The FlexBatch procedure editor gives recipe devel-
opers the ability to draw up procedure charts us-
ing a drag-and-drop interface to combine Phases 
into Operations, Operations into Unit Recipes, and 
Unit Recipes into a Master Recipe. 

“The recipe developer can mix-and-match Phases 
using a procedure editor and draw procedure 
charts to establish the sequence of Phases and 
Operations in serial or in parallel, as needed,” ex-
plains Ard. “You don’t need to be able to program 
a DCS to draw or redraw the procedure chart,” 
says Ard.

New recipes and even modifications require no 
programming. Operators can force transitions 
(with sufficient privileges), schedule batches and 
equipment allocations, and watch live recipe 
procedure charts for greater awareness of batch 
execution.

“The live view of the FlexBatch procedure chart 
shows exactly what is happening with the process. 
Operators can clearly see which part of the reci-
pe procedure has been completed, which part is 
currently executing, and what comes next. Provid-
ing that kind of visibility with state-based control 
requires a lot of graphics and additional program-
ming,” says Ard. 

Although there is a cost for the FlexBatch licenses 
and server, it is offset by reduced DCS implemen-
tation time. Even the fundamental building block 
that still requires programming, the FlexBatch 
Phases, is easier to design, create, and maintain 
compared to state-based programming. 

“Decades of experience demonstrate that a Flex-
Batch implementation requires up to 30% less 
programming,” says Ard.

Increasing demand for S88 flexible batch software
Today, Ard says most processors expect an S88 
flexible batch control software solution or will go 
elsewhere if one is unavailable. 

The increasing demand was even cited as a key 



factor in the decision by Valmet to acquire No-
vaTech Automation’s Process Division – the origi-
nal developer of FlexBatch – in January of 2023.

“What we were looking for was NovaTech’s batch 
control capabilities, and the FlexBatch software 
is an essential part of that,” says Kari Huovila, VP, 
North America Automation Systems at Valmet. 

Valmet expects that adding the batch control 
capabilities of FlexBatch will only strengthen 
its own existing Valmet DNA system and help 
the company enter new industries with a highly 
competitive solution. 

“At this point, there really are no disadvantages 
of using FlexBatch for batch control,” concludes 
Ard.

For more information on Valmet and its process 
automation systems, please visit www.valmet.
com or contact them at 410-753-8300.

www.valmet.com   •

http://clickmetertracking.com/krenzvent1
http://clickmetertracking.com/propperstopper
https://www.valmet.com
https://www.valmet.com
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