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1. Introduction

The measurement campaign at Vattenfall Jordbro biomass power station was planned for the
comparison of different types of biofuels and corresponding concentration of alkali and heavy
elements in the furnace and in the superheater section. The campaign was also dedicated
for the testing of the high-temperature sampling unit: here the main interest is to understand
the effects of cyclone, dilution ratio, and impactor substrates to the observed element
concentrations. Concerning the analysis of losses in the sampling system, a separate
laboratory measurement has been arranged in Tampere University of Technology in October
2013. The field measurements were performed by Senior Research Technician Hannu
Vesala and Research Engineer Harri Mustikkamäki.

2. Sampling system and measurement site

The measurement setup is based on VTT´s Minisampling system which has been used in
earlier MMEA measurements in Ristiina in 2011 /1/, and later in Rauma and Anjalankoski in
2012 /2/.

The Minisampling setup is shown in Fig. 1. The setup consists of a high-temperature probe
(T<1200 °C) with N2 dilution unit, a line for FTIR unit, and a line for the impactor unit. Here, a
5-stage impactor has been used for the collection of particles.

In these measurements the dilution ratio has been determined by using AVL Smart Sampler
mass-flow meter. The meter is calibrated daily by using the laminar flow element in AVL
Smart Sampler, and the results are checked by using FTIR data for CO2 and H2O.

A separate gas phase analysis was carried out by Metso Automation by using a FTIR device
at the end of the superheater section. These data is utilized in the conversion of the gas and
particle concentrations to dry gas with 6 % O2 concentration.
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Figure 1. Minisampling system for particle and gas sampling from the superheater section.
DGI = 5-stage impactor, FTIR = Fourier transform infrared analyser, F = particle filter, DR =
dilution ratio.
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The sampling positions of VTT and the FTIR measurement position of Metso Automation are
shown in the Fig. 2. In this report we use the following naming convention of the positions:
VTT sampling position C in the upper part of the furnace on level 7 = position 7, VTT
sampling position F in the superheater section on level 6 = position 6, and VTT sampling
position in the superheater section on level 5 = position 5.

Figure 2. Measurement positions at
Jordbro power plant.

VTT sampling positions are marked with F
on levels 6 and 5 in LEFT, and with C on
level 7 in FRONT. Metso FTIR is marked
with F on level 7 in LEFT.
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