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Abstract: With the implementation of global greenhouse gas emissions reduction and carbon trading,  accurate measurement of greenhouse gas emission and reduction data become an important issue. Flue gas emissions is one of the main sources of greenhouse gas emissions. Accurate measurement of flue gas flowrate is crucial. Pitot tubes are standard flue gas flowrate measuring method recommended by the US Environmental Protection Agency (EPA). Based on the geometry and function, Pitot tubes are classified into S-type, 2D and 3D Pitot tubes. US EPA methods didn't give different Pitot tubes measurement uncertainty level. Actually, a lot of factors such as velocity, flow profile, transverse flow will affect the measurement accuracy of Pitot tubes. In order to study the performance of  flue gas flow meters, NIST built a Smoke Stack Simulator (SMSS) which is a scale model of a real smoke stack. This paper using Computational Fluid Dynamics (CFD) simulation combining wind tunnel experimental data to study measurement performance of Pitot tubes in NIST's SMSS. Axial velocity measurement uncertainties of different forms of pitot tubes at different pitch and yaw angles are studied using wind tunnel. Pitot tubes flowrate measurement uncertainties in NIST's SMSS caused by axial flow velocity, transverse flow, measurement point selection and integration method were analysed using CFD simulation.  Based on US EPA method 1, new measurement point selection and integration method which using numerical integration were proposed. Application scope and uncertainty level of different pitot tubes were obtained.
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