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Experimental techniques used in the low-speed wind tunnels at the Building Research Station
when studying air flow around buildings and pressure distribution over their surfaces, are
described. These include flow visualisation both in the stream and in boundary layers over
surfaces, velocity measurements around small-scale models, and methods of building models
containing pressure tappings. The names of suppliers and details of some instruments and
equipment are given.

An Appendix by J G Davies and G G J Cooper describes how a simply constructed heated-sphere
anemometer is made.

o

Building Research Establ
Building Research Statio
Garston Watford WD2 7Jr




EXPERIMENTAL TECHNIQUES FOR WIND TUNNEL TESTS ON MODEL BUILDINGS

by P F Grigg and D E Sexton

INTRODUCTION

An earlier pa.per1 gave some brief details of the instrumentation and experimental techniques
used in studying the effects of wind on buildings in low-speed wind tunnels. Enquiries received
by the Building Research Station and discussions with other research workers have suggested
that the earlier notes should be extended. This paper gives some practical details of methods of
flow visualisation and velocity and pressure measurement that have been evolved during the
course of several years' work. For more comprehensive discussion of experimental techniques
used in industrial aerodynamics a number of excellent treatises are available2,3,4,

FLOW VISUALISATION

One can learn much about the effects of wind on a building and its surroundings by making visible
the flow around a model. A few minutes' observation can be sufficient to give a clear impression
of air flow patterns and different cases can be studied as rapidly as the model details can be
changed. The low speeds normally used for model studies of buildings impose limitations on
the visualisation techniques that can be employed, and for this reason many methods described
in aeronautical textbooks are unsuitable. Experience has shown that smoke is the most versatile
medium, both for studying details of the bulk flow over a whole model and for investigating
conditions in restricted areas, eg in a pedestrian passageway through a building. A paint-film
technique, similar to those described by Maltby and Keating®, has been used to study flow over
horizontal surfaces.

Bulk flow

Methods of generating a cold smoke consisting of an aerosol of oil droplets, have been devised.
Smokes of this type are non-toxic and present no particular safety hazards, though it is unsafe ’
to inhale them in high concentrations because of the possibility of lung damage. A commercially
available generator * which produces smoke from a medium viscosity 'cosmetic oil', similar to
medicinal paraffin, has been used in the arrangement shown in Figure 1. Oil is lifted from a
reservoir and forced into a vapouriser by a stream of carbon dioxide. The oil vapour is taken
from the outlet of the generator, through a copper tube (1. 6mm bore and 2m long) which is
loosely wound with a heater tape rated at 150 W/m, into a water -cooled condensing pot. A small
pump supplies air, at a maximum rate of about 1 m3/h, which mixes with the condensed vapour
and delivers the resulting smoke to a distributor. This may be a single small-bore tube, for
visualising local flow patterns, or a smokestack of hollow, symmetrical aerofoil section (a stack
of 50mm chord and 600mm long has been found to be suitable) from which smoke enters the
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Figure 1 Smoke generation system Air  compressor

*- A list of suppliers of items marked with an asterisk is given after the References.
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