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Introduction

Aircraft engines undergo a certification process to assure that their emissions full fit the actual regulations. In this process both gases (CO 2 , CO, NO x and unburned hydrocarbons) and nonvolatile particulate matter (nvPM) are measured. nvPM emissions were traditionally addressed by smoke number measurements. However, this method has become obsolete and is currently being revised by the Committee for Aviation Environmental Protection (CAEP). Small engines like auxiliary power units (APU) or helicopter engines are not included in the actual regulation. Therefore, there is only scarce information on emission repertories about them. In the present work we have done a measurement campaign on a helicopter engine working at different engine regime to characterize its emissions. In this campaign the standard gas and smoke number measurements have been combined with Particle number and mass measurements included in the new certification process. In addition we have measured SO 2 and particle size distribution, which are not yet included in the certification protocol.

Methods

Fig. 1 depicts the measurement line used for the measurements. This measurement line was complemented by a gas and a smoke number lines measuring in parallel. In first place we set an exhaust with a valve to reduce the pressure in the line to the atmospheric pressure if needed. After this exhaust, SO 2 and pressure were measured and then we used a splitter to divide the sample flow in three lines. The first one was used to measure the CO 2 , the second one was used to measure particle size distribution (Scanning Mobility Particle Spectrometer) and the third one was treated with a catalytic stripper set at 350 °C to remove the volatile fraction of the sample. After the catalytic stripper the flow was divided again in three. Two lines where used to measure the soot mass (Laser Induced Incandescence) and particle number (Pegasor Particle Sensor at 160°C ) and the third one was again split in to two to measure particle number with two different instruments (Pegasor Particle Sensor at room temperature and a Condensational Particle Counter).

During the test we studied different engine regimes (Fig. 2) Figure 2. Engine regimes studied during the test We will present the impact of engine regime in its emissions, in terms of particle number, mass and size distribution. We will compare the obtained results with smoke number results, searching for a link between both measurements. Finally we will discuss the results concerning the SO 2 measurements and its link with engine regime.
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 1 Figure 1. Schematic of the instrumental set up
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