
Introduction 
Rapid increase in the distributed power generation have raised the concerns on significant 
effect of distributed generators (DG) on air quality in urban areas. Although many recent 
studies (Allison and Lents, 2002; Heath et al., 2006) have focused on the air quality impact of 
DGs, very few of them address the impact of DGs on ambient ground level concentrations. 

Why DGs? 
After the western U.S energy crisis in 2000 and 2001, schools, businesses and hospitals moved 
toward the independency from central power plants by installing on site small scale power 
generators, known as distributed power generators (DGs) . 
 
 
 
 
 
 
 
 
Although DGs were beneficial for local industries by providing power independency, they may 
have significant effect on air quality in urban areas. Their exhaust is released within the city, in 
vicinity of businesses, schools, restaurants and hospitals, where it can be captured in the wake 
produced by surrounding buildings.  
The process of dispersion in these kind of environments is mostly affected by the complex 
geometry of the buildings in urban area.  
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Results 
Results from concentration measurements have been compared with AERMOD (Cimorelli et al., 2005), a Gaussian based dispersion model, predictions. 
Comparisons show that AERMOD predicts well the concentrations associated with a DG without any building in the vicinity, while 
underestimate/overestimate concentrations associated with the presence of single/double story upstream buildings respectively. Results also shows that 
the presence of upstream buildings reduce concentrations close to stack. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We also conducted some visualizations to examine the behavior of the plume in the presence of upstream buildings. Plume visualizations indicate that 
upstream buildings decrease the wind speed near the stack and increase the plume rise. However, at the same time, upstream buildings increase 
turbulent intensities near the stack resulting in rapid vertical mixing. A higher plume rise lowers the concentrations while increased vertical mixing 
increases ground level concentrations. 
 

 
 
 

Dispersion Experiment 
In order to investigate ground level concentrations associated with low level buoyant sources,  Palm Springs 
DG building with stack height (Hs) of 9.3 m above ground level has been modeled in the water channel at scale 
of 1:100, and concentrations has been measured at 15 locations downstream of the stack. 
Experiments regarding the air quality impact of DG have been done for three different cases: 1) DG with no 
upstream building; 2) DG with upstream buildings the same height as of the stack (single story); and 3) DG 
with upstream buildings of double the height of the stack (double story). 
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Laboratory Setup 
In order to understand the dispersion process of pollutants associated with these sources, a 
systematic laboratory study was conducted in a custom-designed water channel facility at 
University of California, Riverside.  
Concentrations were measured through a newly developed system. This system, based on the 
concept of Laser Induced Fluorescence (LIF), utilizes optical fibers in order to measure the 
concentrations at selected points.   
 
 
 
 

 
 

Model Modification 
To overcome the problems mentioned in previous section for AERMOD predictions of the ground level concentrations, AERMOD has been 
modified in the sense that it treats the near source dispersion different than far from source dispersion. The near source dispersion in 
AERMOD has been modified by assuming that there are no upstream buildings in the setup. Instead we used the measured meteorology of 
the stack region as the input meteorology and allow the AERMOD to predict concentrations up to 10 Building heights from the DG which are 
called 𝐶𝑛𝑒𝑎𝑟 𝑓𝑖𝑒𝑙𝑑. After this distance AERMOD predicts concentrations assuming that all buildings are in the setup and input meteorology is 

the same as that of ambient. Concentrations predicted with this approach are called 𝐶𝑓𝑎𝑟 𝑓𝑖𝑒𝑙𝑑 . However, this modification can cause a 

discontinuity in the concentration field. To overcome this problem, the straight forward solution is to use an interpolating function between 
these two approaches such as: 
𝐶 = 1 − 𝜆 𝐶𝑛𝑒𝑎𝑟 𝑓𝑖𝑒𝑙𝑑 + 𝜆𝐶𝑓𝑎𝑟 𝑓𝑖𝑒𝑙𝑑                                0 < 𝜆 < 1   

where 𝜆 = 0 for 𝑋 ≤ 10𝐻𝑏 and  𝜆 = 1 for 𝑋 ≥ 13𝐻𝐵 .  
More model modifications regarding  dispersion in complex urban geometries can be  found in  
Venkatram et al.(2010). 

Modified Results 

 
 
 
 
 
 
 

Summary & Conclusion 
1. Laboratory measurements were done to investigate the impact of DGs on ground level 

concentrations. 

2. AERMOD performance in explaining  laboratory results were examined.  

3. AERMOD is unable to explain dispersion in complex cases. 

4. Using near field meteorology, AERMOD performance has been improved. 

5. Plume rise and turbulent intensity play a major role in determining near field ground level 

concentrations. 

6. The presence of buildings results in effects that counteract each other in changing the 

ground-level concentrations. 
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DGs: 
1. High efficiency 
2. Power independency 
3. Improve user power quality 
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