
Sedimentation Tank Hyrauli
s: Detailed TaskList Fall 2012Fran
es Ciolino, Hongyi Guo, Ethan YenSeptember 7, 20121 Obje
tive 1 - September 13-20: Hindered Sed-imentation Velo
ity Re-Test
• Note: Jill from STHT Spring'12 will show us how to use equipment in labon September 11
• Re-test hindered sedimentation velo
ity test from STHT Spring'12 to 
on-�rm that up�ow velo
ity is not equal to hindered sedimentation velo
ityand determine relationship between the two variables� Aim to form three distin
t �o
 blankets under following experimental
onditions: turbidity 100 NTU, alum dosing of 45 mg/L. The up�owvelo
ity will be varied: 0.6/ mm/s, 1.2 mm/s, and 1.8 mm/s.� In ea
h test, a �o
 blanket will be formed at a �o
 blanket heightof 60 
m. On
e �o
 blanket is formed, �ow will be shut o� for 10se
onds and a series of images will be taken at 0.05 se
ond intervals� Ea
h image will be subsequently analyzed to identify the position ofthe settling �o
 blanket over time. We will keep an eye out for anynew information regarding 
hara
teristi
s of �o
 settling that mayresult from observations (we have a hypothesis that the �o
s higherup in the �o
 bed have a slower settling velo
ity due to size, thiswould result in a gap in the settling of the �o
 blanket as heavier�o
s on the bottom would settle faster than lighter �o
s on top).� After these results are 
olle
ted, an e�e
tive settling velo
ity willbe measured by dividing the relative 
hange in position of the �o
blanket by time. Compare these results with the previous results fromlast year. The relationship determined will be useful for subsequentexperiments 
ondu
ted in the Flo
 Hopper.
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2 Obje
tive 2 - September 25-O
tober 4: Flo
Hopper Geometry
• Constru
t three �o
 hopper designs, ea
h with a di�erent plan view area:10%, 15% and 20%. By varying the plan view of the �o
 hopper, we mustalso alter either the angle or volume of the hopper; we have de
ided tokeep the angle 
onstant and alter the volume.
• Install one of the hoppers and run the plant at 100 NTU, alum dosing of45 mm/L and up�ow velo
ity of 1.2 mm/s. These numbers may 
hange,as long as they are 
onsistent throughout the experiment.
• Measure how long it takes for �o
s to �ll up �o
 hopper. Then measurethe 
on
entration of �o
s in the hopper 
ompared to the 
on
entration of�o
s in the Sedimentation Tank.
• On
e the �o
s �ll up the �o
 hopper, adjust the wasting rate until therate of sludge leaving the hopper equals the rate of �o
s entering thehopper (the optimal wasting rate). This 
an be estimated using a massbalan
e on
e the NTU values have been determined (sin
e we also knowthe hindered sedimentation velo
ity from Obje
tive 1).
• Re
ord the data and re
ondu
t the experiment using a di�erent plan viewsize until all �o
 hoppers have been tested.
• Determine relationship between plan view and wasting rate and the rela-tionship between plan view and 
on
entration in hopper. The best planview will be the one with highest 
on
entration and lowest optimal wastingrate.3 Obje
tive 3 - O
tober 11-25: Relationship Be-tween Hindered Sed. Velo
ity and Solids Con-
entration
• With the information obtained in Obje
tive 1, we now know how up�owvelo
ity in�uen
es hindered sedimentation velo
ity. Therefore, by adjust-ing up�ow velo
ity, we are e�e
tively adjusting hindered sedimentationvelo
ity AS LONG AS all 
onditions set during Obje
tive 1 remain thesame for this experiment. We will use one one of the �o
 hoppers that we
onstru
ted for Obje
tive 2.
• Run the plant at turbidity 100 NTU, alum dosing of 45 mg/L. The up�owvelo
ity will be varied: 0.6/ mm/s, 1.2 mm/s, and 1.8 mm/s while thesludge wasting rate will be the optimal rate as determined by Obje
tive 2(no height 
hange of �o
s in hopper).2



• As the plant runs, measure the 
on
entration of �o
s inside the hopper forea
h up�ow velo
ity (and in e�e
t, the hindered sedimentation velo
ity).
• Re
ord the data and determine a relationship between hindered sedimen-tation velo
ity and �o
 
on
entration in a hopper.4 Obje
tive 4 - November 1-15: Flo
 BlanketFailure Conditions and Dete
tion
• Run the plant at turbidity 100 NTU, up�ow velo
ity of 1.2 mm/s andoptimal sludge wasting rate for 
hosen �o
 hopper. Start with an alumdosing of 45 mg/L.
• Every 10 minutes, de
rease the alum dosage by 5 mg/L and observe the�o
 blanket until the �o
 blanket fails. Measure the e�uent NTU as well(the e�uent may be too 
ontaminated to drink before the �o
 blanketfails).
• Run the plant again at the same 
onditions, this time in
reasing the alumdosage by 5 mg/L and observe until the plant fails. Measure e�uent NTU.
• Analyze the videos of the �o
 blankets failing to determine any visualsignals of imminent �o
 blanket failure.
• Time permitting, formulate an experiment to attempt to prevent �o
 blan-ket failure on
e signs are dete
ted.5 Obje
tive 5 - November 20-30: Flo
 BlanketStability
• Run the plant at varying input turbidities and �ows. The �o
 hopper sizeand wasting rate will remain the same. We will test turbidities of 10 NTU,100 NTU and 1000 NTU and test �ows of 0.6/ mm/s, 1.2 mm/s, and 1.8mm/s.
• Re
ord the blanket formation time as well as the overall performan
eof the �o
 blanket for ea
h test (measured by e�uent NTU and visualobservation), 
ondu
ting ea
h test for 10 hours.
• Analyze the data and draw hypothesis as to what dire
tly in�uen
es Flo
Blanket Stability.
• Write a guide for plant operators so they 
an understand the behavior of�o
 blankets as well as noti
e the signs of imminent �o
 blanket failure.3


