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TRANSFER OF EMISSION TEST DATA FROM SMALL SCALE TO FULL
SCALE

Gunnar P. Jensen and Peter V. Nielsen

Department of Building Technology and Structural Engineering
Aalborg University, Sohngaardsholmsvej 57, 9000 Aalborg, Denmark
Tel. +45 98158522 ext. 6601

INTRODUCTION

Emission testing of building materials is often carried out in small-scale test chamber.
A method to transfer results from these tests to full scale is presented. A difference in scale
can lead to a difference between the emission rate of a given pollutant measured in a small-
scale test chamber and the one that is found in a full-scale ventilated room. The discrepancy
is noticeable when the emission is dependent on environmental parameters such as room
temperature, pollutant concentration, humidity and air flow pattern. Testing conditions are
usually chosen to reflect the situation experienced in full scale, i.e. Test conditions such as
temperature, relative humidity, and air velocities are chosen within the range that are found
in ventilated rooms. However, the difference in scale can lead to some problems and
misconception of the size of the actual emission rate for a building material. This paper
highlights some of these problems and introduce an approach on how to overcome them and
produce useful results. The paper concentrates on describing situations where the air
velocity field near the source influence the emission rate.

Emission of volatile organic compounds (VOC) from drying paint can be regarded as
limited by diffusion through the boundary layer (Kornum, 1980). Emission of VOC can then
be described by Fick's law

Bw- B

where E[mg/m’s] is the emission rate, D[m?s] is the molecular diffusion coefficient,
c[mg/m®] is the concentration and y[m] is distance. The emission rate can also be described
in terms of a mass transfer coefficient k [m/s].

E--k (c-c)

























