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Research Questions

Q1: |s there any waterhammer push effect from the flow In the
herizontal pipe when air packet enters the vertical shaft?

Q2: What causes air pocket to accelerate in vertical shaft?

Q3: What air-water interaction mechanisms occur in wvertical
shafit during the air pocket rise?
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Research Goals

+ Mechanistic understanding of dynamic geysers and non-
dynamic CS0 events in complex Combined Sewer Systems
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A wastewater collection system designed to collect and convey
sanitary wastewater and stormwater through a single system

When collection system (CSS) capacity is exceeded, sanitary
wastewater and storm water discharge directly to surface waters

Dynamic (SO event (air-water interaction)

EPA (2004)










Combined Sewer Overflow (CS0)
"Dynamic Geyser™
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Starmwater Tunnel in Minneapalis, Minnesota
Recorded by St. Anthony Falls Hydraulics Laboratory, University of Minnesota
Wright et al. (2008}
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Definitions

Combined Sewer System (CSS)

Combined Sewer Overflow (CSO0)

Dynamic Geyser




Significance of Geysers

why should we study geysers?
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(auses of Dynamic Geysers

v How can we explain dynamic geysers?
Guo and Song (1991) & (1988)

Bellos and Sakkas (1967) AT B 20

Wright and Vasconcelos (2011)

"Air-water Interaction”




Limitations of Current
Experimental Studies

- Laboratory studies are restricted to a single
pipe - no complex pipe network was used

- Experiments performed were not rigorous.
For instance, experiments did not extract
velocity field information surrounding the
rising pocket




Research Questions

Q1: Is there any waterhammer push effect from the flow in the
horizontal pipe when air pocket enters the vertical shaft?

Q2: What causes air pocket to accelerate in vertical shaft?

Q3: What air-water interaction mechanisms occur in vertical
shaft during the air pocket rise?

Limitations of Current
Experimental Studies

« Laboratory studies are restricted to a
pipe - no complex pipe network was
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Research Goals

- Mechanistic understanding of dynamic geysers and non-
dynamic CSO events in complex Combined Sewer Systems

- Determining relationships for quantifying CSO discharges
and implementing these into an open source model:
ILlinois Transient Model (ITM)

Preliminary Results
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Research Goals

- Mechanistic understanding of dynamic geysers and non-
dynamic CSO events in complex Combined Sewer Systems

- Determining relationships for quantifying CSO discharges
and implementing these into an open source model.:

ILLinois Transient Model (ITM)

Preliminary Results
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ey llinois Transient Model

lllinois Transient )
J680.15ec

Van Ta Chow Hyce
University of llinois

3

]

B
;

in part on tha Sinem Water
d oy

;on [fiLLINOIS
state | . Iy

ity
altty,

@:Prezl

e

&

PRLLLLD




3695.1sec

E
c
IE
5
2
w

| L 1 | 1 [] 1 | | | 1 I ] | |

92000 10000 15000 20000 25000
Screencast-O-Maticicom Station (m)

{:Prez




Preliminary Results
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Thank you!

Many thanks for your attention!

Contact:
Arturo Leon, Ph.D., P.E.
Assistant Professor,
School of Civil and Construction Engineering
Oregon State University
arturo.leon@oregonstate.edu
Research webpage: http://web.engr.oregonstate.edu/~leon/
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