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Research topics

Water Resources Management

Environmental Engineering (water Quality,
alr quality, wastewater treatment)

Hydraulics
Environmental Fluid Mechanics
Numerical and Experimental Works




What i1s EFM?

 The study of flow and transport In
surface water, groundwater, and
atmosphere.

— Environmental significance
— Heat and mass transfer

— Turbulence and mixing

— Stratification



Stratification

» Most fluids are density stratified
— Variations in temperature, salinity, etc.

« Very small density differences
— Enhance horizontal motions
— Inhibit vertical mixing

— Have important environmental
consequences



Examples of topics in EFM

Dispersion of contaminants in rivers, lakes,
seas, groundwater, and atmosphere

Dynamics of lakes and reservoirs
Internal waves

Selective withdrawal

Two-layer hydraulics

Wave Interaction

Hydrodynamic Stability

Numerical, analytical, or laboratory
modeling



MIXIng In reservoirs
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Mixing In tailings ponds
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Beaver Creek Volley




Island Copper Empty




Island Copper Full
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Fig. 5: different levels of possible

water discharge from a dam



Selective-withdrawal system

Hungry Horse dam,
built in 1952
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In 1995



Selective Withdrawal over a sill

Frare 004 | 16 Mar 2004 | outN101_M41_=pdAS_F

U —— =l -

-6 -55 -5 45 4 -35 -3 -25 -2 15 -1 -05 0O

X




reflector
line sink

test section

SIDE VIEW







R

S U L R

R L




. -

. L . &
T R SRR Jel T e el TR $ A
R ) - Q . -
S = -
. Y i
3 = o o 600 - A - . - == - - v
> . > S O = s B L -SR-S SN S Sy
> .. G Lo T S R B S S SRR S T T T I L T
NEN 0 . P QA - e 3 gy 8
. 3 . 55 & o a4
.
. ~‘ J
. S — » < ; 5 ;
R =S o R e '.ﬂ.' S Ve NS S s 4
2 0¥ . % K - - L0 . 2 . .- g
S - . . -
5 3 . D 3 s SO Z
2 » g - 3
< A . 5 g
s : - P i
5 e & K
. - C/ - »

LR I )
R L e S S S S ST SR S S S







MEGEIRWEES

A major type of motion within a stratified
body

 Play an important role in mixing and
transport In reservoir

 Long characteristic time-scale



Interaction of Waves
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Figure 1. Map of Hamilton Harbour showing major inflows and exchanges.




Meteorological Conditions

iSurface Energy Exchanges

Wind cm—pp

Surface Layer Outtiow, Ql’ D/

- NS

Infiow Intrusion

Hamilton Harbour

Figure 2. Schematic of the two layer exchange flow between Hamilton Harbour and
Lake Ontario, applicable from May to October.
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Conclusions

» Many environmental problems are fluid
mechanics problems

« EFM is a fast-growing multidisciplinary
field in fluid mechanics

» Many unexplored problems in EFM



