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Ground Level Concentration Measurements
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Meteorological Measurements
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Meteorological Measurements
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Plume Model Performance
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Plume Model Performance
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Plume Model Performance with Meandering
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Plume Model Performance with Meandering
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Plume Model Performance with Meandering

07/21

Averaged 6 Hour Concentration 07/21 07/21 with Lz=100

Observed slope— -0 61 G

o Predlcted slope-—~0 71 -----

Observed(uglma)

i [ ]
® Observed : : e ; :
e Predicted Z=100m| : ; : ; L4 . ® 07/21 my -O 80677 Sg —3 8625
T T L i i i i | ; L i PR E—— T . :
10? 10 107 : 10" 10 102
Distance from Source in m Predicted(ug/ms)

TCOLLECED

Rumameln OF CALIFORMIA 5'-. R
DE " BOURNS EN GI \{

DEPARTMENT OF

MECHANICAL ENGINEERING




_aboratory Modeling
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Precise concentration measurements
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_aboratory Modeling

1. Dispersion of Pollutants from Single Stack

2. Palm Springs Field study simulation
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Laboratory Results and AERMOD
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Horizontal Plume Spread

Without Flow Meandering With Flow Meandering

Without Buildings Without Buildings
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Horizontal Plume Spread
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Plume Rise
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DGs

Centralized Power Plants

~100km

N

Distributed Generators

Heat recovery

=> Lower plume buoyancy

=> Lower plume rise

=> Higher ground level concentration
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Plume Rise

Briggs’s theory
Buoyant Plume, Neutral Atmosphere, no obstacles:
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Presence of buildings and low wind conditions present a
major problem!




Plume Rise - Presence of Buildings
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- Laboratory

Plume Rise
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Plume Rise - Laboratory

Turbulence increase by buildings affects plume spread

C = exp (— exp (— )

73203 Flow modifications by building affects plume rise
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Numerical Plume Rise

Conservation of Mass

E(Uscrz) = E where E is entrainment equal to E = 2?"

Conservation of Horizontal Momentum

Conservation of vertical Momentum

d From
— (U1 =g — measurements
p
Conservation of Energy q 16
5 [PUser™(T = To)l = ——Rw)* = Rpyr(T* = T3)

UHW[IWITT OF G‘UFQBHH » . -: — .
LLUI"N\



Plume Pi~n  Meoring
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aboratory vs. Model
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aboratory vs. Model
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aboratory vs. Model
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Plume Rise Measurements in the Field

DGin Paim S visualization

Fire Burns at Verizon Building in Palm Springs
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CFD Plume
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Field - Low Wind Speed




Plume height from 2D image




Plume height from 2D image
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Plume height from 2D image
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Field Plan
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Test experiments at CE-CERT parking lot
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Test experiments at CE-CERT parking lot
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Test experiments at CE-CERT parking lot
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Ready for Palm Springs Measurements
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Summary

Dispersion experiments conducted in the field and
laboratory

Building influence on plume rise and plume spread
explained

Urban areas — low wind speed — wind meandering Is very
Important

AERMOD tested and recommendations suggested

Developed and tested methods for field plume rise
measurements

Ongoing plume rise field study in Palm Springs
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Laboratory Setup
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Velocity Measurements

Flow Field is measured using Particle Image Velocimetry (PIV) system
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Near _Source Model

1. Rapid vertical mixing below canopy

2. Rapid initial mixing in the
horizontal
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3. Horizontal length scale set by

building geometry
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Laboratory Results
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