CE 521 WASTEWATER ENGINEERING BIOWIN DESIGN PROJECT

ASSIGNMENT 1 (adapted from assignments by Professor Chris Schmit SDSU – http://learn.sdstate.edu/christopher%5Fschmit/)
 

Start BioWin by clicking on the BioWin Icon or under the Start Programs Menu.

 

Modify the system created in the in class assignment for Assignment 1.
 

Modified Ludzack Ettinger (MLE) Process
 

Anoxic Tank
 

The first step of the assignment is to add an anoxic reactor preceding the activated sludge tank. Previous tutorial have taught you how to do this. Remember that flow goes from the primary clarifier to the anoxic tank then the activated sludge tank and then the final clarifier.

 

Insert a Bioreactor in between your primary clarifier and your activated sludge tank. Change the Name to Anoxic Tank. Make sure you delete the RAS pipe (you will reconstruct that later), and the pipe from the primary clarifier. You may want to delete the effluent pipe of the activated sludge tank and move the tank over and put the pipe back in.

 

Right click the Anoxic Tank and select <properties>. Under the Dimensions tab select volume and depth and enter the appropriate numbers from the assignment. Select the Operation tab and select unaerated as the aeration method. You should now be ready to add in the recycle lines.
Here are the design specifications for the anoxic selector:

	Size
	2.5 million gallons

	Depth
	14 feet

	Operation
	Unaerated

	Temperature
	20 C


The splitter should start with a flow split based on 100 % flow pacing of the influent flow.
Recycle Lines
 

There are two recycle lines that are required for the predenitrification tank. The first recycle is the RAS line from the final clarifier to the beginning of the anoxic tank. This line is the same as the previous RAS line but needs to be moved to the start of the anoxic tank.

 

The second recycle line is to bring nitrified effluent from the discharge of the activated sludge tank back to the anoxic tank to be denitrified. To accomplish this add a splitter on the effluent side of the activated sludge tank to split the flow from the activated sludge tank to the final clarifier and the anoxic tank. Your side stream (vertical part of the T) should be going to the start of the anoxic tank above it. You will have to flip the splitter vertically to point it up. This allows the anoxic recycle to go above the tank. See the illustration on the internet. Put 100% of influent flow into the side stream much like the RAS line.

 

Name the second splitter anoxic recycle. To recycle 100% of the influent flow, use flow pacing under the flow split method. Set the pace to 100% of influent flow.

 

SRT
 

To get an accurate value of solids retention time you must go ahead and change the elements of total mass so that it includes both the activated sludge tank and the anoxic tank. You will find this under <project> <SRT>.

 

Album
 

The album needs to be modified to monitor the new system. On page 1 of your album add the anoxic tank to your table immediately after the primary clarifier. Add the compound nitrate-nitrogen to your table immediately after the ammonia-nitrogen parameter. (Note: nitrate-nitrogen may already be on the table and, thus that part of this step can be ignored).

 

Add Page 5 to your album by creating a bar chart of ammonia-nitrogen and nitrate (two series) on the influent, primary clarifier, anoxic tank, activated sludge tank, and the final clarifier effluent.

 

Tip: After adding the first series and before hitting the close button on the add series window, you can select a different compound on the bottom left and a second bar chart will be added.

 

Run the steady state simulation and save this as Assignment 1.
The goal of your design team is to configure the plant so that the effluent ammonia-nitrogen is below 1 mg/L, TBOD5 less then 20, and the nitrate-nitrogen is below 10 mg/L. Here are the items you can change to make this happen:

· WAS Rate (affects SRT and nitrification)

· Nitrate Recycle Rate (affects denitrification in the anoxic effluent)

· RAS Rate (affects MLSS – keep between 50 - 150 % of influent flow)

· Add BOD in the form of methanol using the methanol influent element

Fill in the following table with your final results

	Parameter
	Value
	Units

	Influent BOD5
	 
	mg/L

	Nitrate Recycle Rate
	 
	% of Influent

	RAS
	 
	% of Influent

	Anoxic Nitrate Nitrogen
	 
	mg/L

	Effluent Ammonia-Nitrogen
	 
	mg/L

	Effluent Nitrate-Nitrogen
	 
	mg/L

	Effluent Total BOD5
	 
	mg/L

	Anoxic Soluble BOD5
	 
	mg/L

	SRT
	 
	Days

	Wasting Rate
	 
	mgd


Other Output

1. Print a copy of your table that you created in your program (page 1)

2. Print a copy of your ammonia and nitrate profile chart (page 5)

3. Answer the following questions: 
a.    How did the SRT affect the nitrification process?
b.    How did the Nitrate Recycle affect the effluent nitrate-nitrogen?
c.    How did methanol addition affect effluent nitrate-nitrogen?

