
Ashton – Mechanical and Industrial Engineering 
 
Ashton didn’t plan on working in the food industry. He grew up around his grandparents’ 
restaurant, which they ran for over 40 years, and he wanted to do something different. So, he 
decided to pursue mechanical engineering. But he couldn’t stay away from food for long. After 
an internship at a soybean facility, he found himself at a crop science chemical plant for six 
years.  
 

“At that time I was a plant engineer, sometimes referred to as a facility engineer. 
Basically, I was on a team of engineers and I was the mechanical guy. I would evaluate 
equipment, make certain the equipment was ready after it got installed by a contractor, 
create a checklist and make certain it ran properly, and create inspection protocols.” 

 
Mechanical engineers like Ashton solve problems that occur with equipment, but that doesn’t 
mean they are doing repair or maintenance work – those are things that a technician would do. 
Instead, engineers work through different kinds of problems. 
 

“If a piece of equipment fails, you as an engineer need to look at and assess it. If it 
doesn't require anything other than the typical repair, then you probably don't need to 

be heavily involved. But sometimes, 
the failure is unique and it’s not 
what would be expected. Or maybe 
the failure is typical but is 
happening at a high frequency. If 
that happens, then you will need to 
do some analysis and figure out 
how to make improvements. The 
engineer isn't running out there to 
fix a tank leak. But the engineer 
might ask, ‘What’s making this 
crack develop? And what can we do 
to resolve it?’” 
 
One of those equipment issues that 
Ashton had to figure was with a 
storage tank. The tank had a plastic 

lining on the inside that kept on getting little blisters, which would damage the lining to the point 
where it would need to be replaced. What was causing those blisters to form? It took a while to 
figure out, but he and his team eventually realized that it had to do with the fact that they were 
constantly heating and cooling the tank. In short, it was because of thermal expansion: 

 
“If a tiny bit of liquid gets through the surface of the material, it will get trapped and 
cool down. But then after some time, I need to heat up the tank again, and then the 
trapped liquid is going to expand. And so, what happens is you get this little blister 

Ashton Investigates a Storage Tank 



where that liquid is trying to expand and take up more space. It’s a really tiny amount of 
water getting through, less than a droplet, but even that tiny amount getting stuck 
beneath the surface can cause the blister.” 

 

 
 
But how were little drops of liquid getting through the lining in the first place? That wasn’t 
supposed to happen, and it turned out to also be the result of thermal expansion. The problem 
was that the material they were using for the plastic lining had lots of tiny pores (basically little 
holes) in it. Normally, those pores were so small that liquid couldn’t get through. But if you heat 
it up, things start to change. 
 

“I like to imagine that if you zoomed in, it kind of looked like Swiss cheese. When the 
material heated up, it basically stretched all those holes and made them a little larger.” 

 

 
 

“So, what actually ended up being the fix was a different manufacturing technique for 
the same material. What was different was that, essentially, they took that Swiss 
cheese, ground it up, melted it, and put it on there instead. No more little holes.” 
 

So, what seemed like a puzzling and complicated problem came down to a relatively simple 
science principle: things expand when they are heated.  

 
“Almost every problem I've ever been able to solve comes down to something in physics, 
played out on a significantly smaller scale or larger scale, and with a lot more 
intricacies.” 

1. What causes things to expand when they are heated? 
2. If those droplets of water became a gas (because of being heated), how could that have 

also contributed to forming those blisters? 



 
 
From the Mechanical to the Industrial 
Although Ashton started out as a mechanical engineer, he found that his problem-solving 
perspective shifted over time.  

 
“Mechanical engineering 
can be pretty narrowly 
focused on, ‘Let’s make 
this mechanism as 
efficient and optimized 
as we can.’ The issue, 
though, is if you take a 
broader perspective, you 
might ask, ‘Well, you 
could improve this thing, 
but how much does it 
really matter in the 
grander scheme of 
things?’ Maybe we could 
devote time and energy 
somewhere more 
productive.” 

 
Why wouldn’t you want to try to get all of your equipment as efficient and optimized as 
possible? Isn’t that a good thing? One reason that Ashton started thinking about the “grander 
scheme of things” was the sheer scale of the project that he was working on. His company was 
making a high-value chemical product, worth enough that it dedicated a lot of resources (raw 
materials and production machinery) to making it: nearly $100 million worth! When you’re 
dealing with a head-spinning amount of resources like that, getting caught up with improving the 
efficiency of a single piece of equipment just seems… less important.  
 
In the chemical industry (and others), any given production system will only be used for a 
limited time. Patents expire, markets change, and companies may not want to over-invest in 
equipment that they’ll only use for a few years. Designing the “perfect” production system just 
might not be worth the cost. If there are problems that arise, is it worth trying to re-design it? Or 
is it better to just replace things if they break? Or maybe just learn to live with some 
inefficiencies?  

3. Ashton figured out how to solve a problem with a piece of machinery. But how is what 
he (and his engineering coworkers) did different from what a mechanic or a 
technician might do? Where do you see the “engineering” in the work he did? 

4. A core feature of engineering problems is that they always involve trade-offs. What 
that means is that to make an improvement in one area, it will cost you in others (in 
price and/or in performance).  How does Ashton’s story illustrate this feature? 



All of this illustrates how engineering problems require paying attention to many different 
variables. The problems require many different perspectives – from engineers and other experts. 
 

“Every engineer will end up working on a team of professionals that have significantly 
different perspectives and backgrounds. I worked on a team where there were chemical 
engineers, electrical engineers, and I'd have to interface with architects and civil 
engineers. You would work with people that were business or finance backgrounds. 
Learning to interact with all of these different professionals is really a necessity.”  
 

Ashton found that he often wanted to take a “big picture” view on engineering problems, and so 
he decided to develop some new areas of expertise. He did a master’s degree in Operations 
Research and a Ph.D. in Industrial Engineering. And although he is no longer working for the 
same crop science chemical plant, Ashton is still working within the food industry. He now does 
“long range network planning,” which means developing supply chains for one of the largest 
food supply companies in the United States. He now figures out where to place distribution 
centers so that they can serve as many customers as possible as efficiently as possible.  

His work involves “long range planning,” which means he thinks about how to serve not just 
current customers but future ones as well. As shown by the map above, the places where most 
people live in the United States is constantly changing. When you place a huge distribution 
warehouse somewhere, you can’t very easily move it. So, you want to be sure that it not only 
makes sense to have one there right now, but also decades from now. 
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5. Notice how different types of engineers (e.g., mechanical or industrial) work on 
different sorts of problems, using different perspectives. Where do you see some 
differences between the types of problems engineers work on and those that scientists 

  


