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Student Project Flow Plans

Yesterday, I spent some time with Lauri as she showed me their flow plan drawing on the computer. I call it a Process Flow Sheet, or a PFS drawing. We had a laugh when she tried to change the name of a particular piece of equipment. The new name kept popping up on the screen upside down. Finally, after three or four tries, she started again with a brand new label. That one came out right. Then she wiped out the first one and we were back in business. When in doubt, wipe it out.
I had to explain to my project group that flow plan drawing skills using Visio is not a skill I would want my chemical engineers to use at Dow. Why? Because most large companies have drafting departments. Our chemical engineers hand the draftsmen freehand sketches of their PFS and, BINGO, in an hour or so a beautiful AUTOCAD drawing arrives at your desk ready for mark-ups. The better the freehand sketch, the better the job from the draftsmen.
The moral of this story? Well, if I had my way, I would prefer that you spend one day doing a good freehand sketch of your flow plan. That way you would be preparing yourself for the real world. And, BTW, we pay the draftsmen at least ½ what we pay our starting engineers. Putting it another way, we don’t want our engineers doing this level of work. So, this is really a productivity issue rather then a skills issue.
My first flow plan at Dow, ca 1960.
I’ll never forget my first PFS when I first started work with Dow. I expect all of you will also remember your first drawing as you learned the Visio software for your projects.

My first job at Dow was to design an azeo distillation tower with no reboiler, all the heat required was in the feed. It had a three phase reflux drum, a water draw-off and a side-draw product stream. This was driving me and my boss, Jim Hay, nuts because it was very complicated and I was swamping him with rough hand calculations, all done  with a slide rule, mind you. I had joined Dow in July of 1960 and here it was October and I was far from completed. My frustration with McCabe-Theile tray to tray drawings showed and I was quickly losing what little hair I had back then. 
One day Jim walked into my office and said “Dick, you need a break. I’ve got a special assignment for you. Grab a rental car around 2 pm this afternoon and drive to Midland, Michigan, location of Dow’s Corporate Head Quarters. There you’ll meet Bob Treichler, from the Texas Division. Bob is the inventor of Chlorothene and he’s known as Mr. Chlorothene in Dow. I want you to have supper with Bob at 6 pm at the Dow Country Club in Midland, where you’ll both stay overnight. I want you to pick his brains and come back with a PFS for the Chlorothene process. We are planning to build a chlorothene plant in Sarnia, and if you ever get off that darn azeo column, it will be your next assignment.”

Midland was a three hour drive using many county side-roads as this was before I-75 and I-10. I had never been to Midland before. I picked up my rental car and with road map in hand off I went, leaving Sarnia about 2 PM, as planned. 
Well, the trip was a disaster. I got lost about a dozen times. I finally pulled into the Dow Country Club about 7 pm in the dark.  My troubles were not over yet. The Dow Country Golf Club is a huge sprawling motel with many luxury cabins and many halls and at least three dining rooms with wet bars. It took me another hour to find my room and to grope around trying to find someone to talk to. Finally, I wandered into one dark bar and there was one elderly gentleman sitting at the bar having a drink. I went up to him said, “Excuse me Sir. Are you Bob Treichler?  He said “Yup. Where the hell you been, son?” 

I explained how I first got lost on the road and then how I got lost in this sprawling Country Club complex. “O.K.”, he said. “Sit down and have a drink with me and tell me what you want to know.” I asked if I could run back to my room and get my brief case. Bob said, “Hell no, son, if you do that you’ll get lost again and I ain’t got all night.”

So, I told him “I wanted a PFS of his chlorothene process. I want the major equipment and the temperatures and pressures of all the reactors and the distillation towers.” “How big a plant you planning to build in Canada, son?” I said, “1 million lbs per month.”  I saw him wince and I asked if this was too big? “Hell no, son, we have three chlorothene units in Texas and each produces 10 million lbs per month. Y’all seem to be designing a pilot plant. Sit down and order us a drink.”
I was wondering how I was going to get that drawing and I was becoming nervous. Bob took out a package of cigarettes and he tore open the cover exposing the inside as a clean sheet of paper. He then proceeded to draw a beautiful freehand sketch of the whole PFS, which included two reactors, 6 distillation towers, two compressors. All temperatures and pressures were there, as requested.

It took him about 15 minutes and one beer to complete the PFS. I thanked him a hundred times and started to pick his brains. I asked him politely how he had discovered chlorothene, which at that time was an industrial equipment cleaner used to degrease dirty motors and dirty printing presses. He said, “Son, I’m a chemist. I work in a dirty old lab that had a very dirty, lead, work bench, which drains to a sink. One Friday, I left work and forgot to turn off a Bunsen burner under a flask of this chemical I was distilling. The flask broke under the heat and the chemical drained onto that dirty old lead bench. When I got back to work on Monday, the old lead bench was clean as a whistle. That’s how I discovered the chemical was a good cleaning agent.” So much for Dow R&D, eh?
When I got back to Sarnia the next day, I rushed in to show Jim how good I had done. “Did you get that PFS, Hawrelak?” Whenever Jim called me Hawrelak, I knew he was irritated about something or I was in trouble. “Yes, boss” I said. I opened my brief case and brought out the cigarette box with the PFS on it and I proudly laid it on his desk. His mouth shot open and I could see he was totally shocked. “What the hell is this?” he roared. All I said was “Hell boss, any fool can see it’s a PFS with all the equipment, plus the temperatures and pressures, as requested.”

Later that day, Jim took the cigarette box to show the Dow Canada Board of Directors what a chlorothene process might look like. There wasn’t time to re-draw the beast. The BOD approved his presentation and six months later I moved to Texas to begin design of a 1 million lb/month chlorothene plant. I worked for BobTreichler and became very good friends with his family. At the end of the project, about 4 years later, I presented Jim the Summary Design Book.  Page one opened out to the PFS. There was my cigarette box PFS with Bob Treichler’s comment written on it. “To Dick Hawrelak, my long lost, good friend.”
True story. Every word of it. 

So, the moral of this story? Sometimes, a well drawn, freehand sketch of a PFS is all you’ll ever need to get going on a project.

Did I ever finish that azeo column? That’s the subject of another story at some later date.
Dick Hawrelak
