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I. Abstract Body
The brick kiln industry is one of the largest and fastest growing industries in Nepal. Every year thousands of tons of biomass fuels such as coal, saw dust and rice husk are used to produce fired clay bricks. The combustion activity emits harmful gaseous pollutants like CO2, CO, SO2, NOx, VOCs and particulate pollutants like black carbon and PM2.5. For this study, these pollutants were measured at seven Fixed Chimney Bull’s Trench brick kilns of Nepal, of which three used Induced Draught Zigzag (IDZZ) kilns and four used Straight Line (SL) kilns. Then the emission factors (EFs) of these pollutants were calculated by the carbon balance method, which is based on fuel feed, brick production, and energy consumption. In IDZZ kilns, the EFs of CO, PM2.5, SO2 and BC were estimated as 27.5173±4.89, 3.8067±0.88, 26.17±5.91 and 0.229413±0.38 grams per kilogram of fuel feed, respectively. For SL kilns, EFs of CO, PM2.5, SO2 and BC were estimated as 27.864±17.44, 5.05±5.08, 31.92±15.56 and 0.902±1.34 grams per kilogram of fuel feed, respectively. In summary, our study finds that pollutants, particularly CO, PM2.5 and black carbon, are higher in SL than IDZZ. We estimate that IDZZ can reduce 40% of CO2 every operating season for all SL kilns be replaced by IDZZ kilns. The parallel energy monitoring conducted during emission measurement shows improved air to fuel ratio, complete fuel combustion and engineered kiln design are key factors for lower emissions. Adopting more efficient design will lower emissions and make more optimal use of energy.
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