		
ChEn 285 Lab Set Up
Tank Cart Lab

Equipment Needed for 1 Station:
· Tank cart
· 250 mL graduated cylinder
· Tape measure
· Pitcher
· Stopwatch
· Multimeter
· Electronic sign
There are 4 devices available. 

Other Equipment Needed:
· None

Chemicals Needed:
· RO water

To Set Up Station:
· Move the carts from storage in the Clyde Building to the 223 EB lab.
· Place the carts near the floor drains.
· Ensure that each cart has all needed equipment (measuring tape, graduated cylinder, etc.).
· Plug in the cart and flip on the switch on the cart so the red light comes on.
· The outlet tube from the flowmeter has a barb on the end that fits into a hole in the grid covering the floor drain. Place the barb inside a hole to ensure that it does not move as students are using the cart. 
· Plug in the multimeter with the black lead going to the COM port and the red lead going to the V port. This will allow students to measure DC voltage from the flowmeter. 
· Use the pitcher to fill the tanks with RO water.
· Add the electronic signs labeled “ChEn 285 Tank Cart 1” up to 4, depending on how many units are needed.

Operation:
· There are 2 areas that typically get damaged and cause leaks: the seal between the spout of the tank and the tubing, and the tubing itself.
· Students must unclamp the tubing from the peristaltic pump after finishing their experiments. If they leave the tubing clamped, it will deform the tubing and cause leaks.
· Students should always use the pitcher to fill the tanks and should always leave the tanks on the top shelf to prevent the seal in the spout from breaking. Because the spout hangs down further than the bottom of the tank, if you put the tank down on a flat surface (like the bottom of the sink), the spout is pushed up and the seal will break.
· Ensure that the tubing in the pump is in the proper place inside the pump clamp. The teeth on the pump head should fit around the tube to hold it in place. If a tooth is sticking into a tube, it will puncture the tube causing leaks.
· The height of the teeth can be adjusted on the sides of the pump head. Make sure the teeth hold the tube firmly but do not compress it.

To Take Down Station:
· Make sure that all tanks have been emptied.
· Make sure the tubing has been taken out of the pump heads.
· Inspect the tubing for wear. If any are leaking, replace them before storing. See instructions below.
· Check the connection at the spout of the tanks. Very gently tug on the black clamp to see if the seal is broken. If it is broken, it will come out with almost no force and should be repaired before storing. See instructions below. 
· Coil the tubing and hang over the top of each tank.
· Wrap the drain tube up through the cupholder hole.
· Store the multimeter, tape measure, pitcher, and stopwatch in their proper place in the lab.
· Place the graduated cylinder in a drawer on the cart.
· Switch off the cart, unplug it from the wall, and wrap the power cord over the bracket at the back of the cart.
· Remove the electronic sign so it can be used for the next experiment.
· Return to storage in the Clyde Building.

Sealing the Outlet Tube to the Spout of the Tank:
· Put on gloves and safety glasses. There are also strong fumes from the sealant.
· Remove all old sealant residue from the tube end and the spout end.
· Lay the tank on its side to position it for sealing.
· Use Dow Corning 732 Multi-Purpose Sealant (green box) to seal this connection. This is a silicone sealant that dries rubbery. There is a white plastic fitting with a barb on one end that is clamped to the tubing. The other end slides into the tank. Place a small bead of sealant around that end. Be careful not to get sealant inside this piece.
· When the bead is all the way around, insert the white plastic fitting on the end of the tube into the spout of the tank. It will push in and then push back out when you release pressure.
· To hold the tubing in place as the sealant sets, use tape to secure from the black clamp to the side of the spout. Tape each side. Tape multiple times if needed so ensure a tight fit, it will want to pop out.
· Test the tightness by pushing the tubing into the spout. If the tape does not wrinkle, it is tight enough. If it does wrinkle or droop, add additional tape to keep the pieces fully inserted.
· Let the sealant set for 24 hours before removing tape or exposing to water.

Replacing the Tubing:
· If the tubing is slightly deformed but not leaking, you can simply shorten it so that the portion in the pump head new and undamaged. To do this, remove the black clamp near the spout of the tank, pull the tubing off the barb (be careful not to break the seal between the barb and the spout of the tank), cut about 8 inches off the tube, slide the black clamp onto the tubing, then push the tubing onto the barb, and secure the black clamp over the center of the barb. 
· If the tubing is leaking, it will have to be replaced. There is extra tubing in the workshop. To replace it, remove the clamps and hose form the two center barbs to take out the center portion of the tubing. Then cut a new piece the same length, push the new tubing on to the barbs, and replace the clamps. The tubing is expensive and only wears out in the middle, so that is the only part that needs replacing.


Purchasing More Tubing:
The tubing we use for these peristaltic pumps is from Masterflex. The type is Tygon Lab E-3603 Tubing. This is also printed on the existing tubing. The sticker has a Reorder # L/S 25, CP SKU # 06509-25. This tubing is quite expensive but has to be this exact kind because its calibrated for the pumps we have.

Repairing the Flowmeter:
The flowmeters are about $400 each and should be repaired instead of replaced whenever possible. Here are some ideas for troubleshooting flowmeter problems:

1. If the flowmeter has a leak, remove the cover and allow the electronics to dry for several days. As this portion is drying, repair the leak. The white plastic nuts above and below the flowmeter should be hand tightened only (not with a tool). Make sure they are tight. Also, check the clamps that connect the flexible outer hose to the rigid inner hose. If this is the problem, replace claps, tighten the white plastic nuts, and reinstall the electronics board and the cover when dry.
2. If there is not a leak, remove the cover and sensor (on the electronics board), and run some water through from the tank. Look inside the small window and see if the impeller is rotating with the flow. If not, there may be something blocking the line. You can try flushing it out with higher pressure water or even compressed air and then check again. If the impeller is rotating, reinstall the board and cover. If it is not rotating, you will need to replace the flowmeter.
3. If there is no leak, the impeller is rotating, and you’ve let the board dry for about a week and its still not working, you should replace the flowmeter. 
4. Replacement flowmeters can be found on Amazon: https://www.amazon.com/gp/product/B00NG31BG0/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
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