(EA
1?45

Vv
<C HEASUREMENTS OF INTERCELL AIRFLOWS IN LARGE BUILDINGS
USING MULTIPLE TRACER GASES

M DAES Perera, R R Walker and X J B Tria

Building Research Bstablishment,
Building Research Station,
Garston,

Watford, Herts., UK.

(Tel: GARSTON 74040)

A e \2) )

Summary

This paper presents the results to date of the use of the
multiple tracer gas technique to determine interzonal
airflow and ventilation rates in large, multicelled
buildings 1like offices. This work is part of a wider
project designed to extend knowledge of natural
ventilation in a1l types of buildings other than
dwellingsa. :

The work presemted here includea, (a) an experiment in =&
naturally ventilated office building using an automated
system connected to infrared analysers dedicated to each
of three gases, and (b) results from a similar experiment
on a mechanically ventilated office building using a more
sophisticated version of the system interfaced to a
single multicomponent infrared analyser.

I. JINTRODUCTION <’
Xk previous report (1) has given indications of energy
savings that could result from a detailed knowledge of
interzone air movements within large multicelled buildings.
Such detailed information would also lead to,
(s) 3identifying the movement of air, and hence
contaminants or heat from one zome to another and,
(») determining the effectiveness of remedial
messures .or indicating zones where selected remedial
measures will be cost-effective.

The ssme report proposed various techniques, ranging from
simple ‘grab’ sampling to complex multiple tracer gas
snslysis, ,to determine such airflows. Extensive details about
the fracer gases that could be used in such measurements and
the wunderlying theorsticasl basis for measuring interczone
airflows were also given.

This present paper gives details of two field experiments
on office buildings using the multiple tracer technique. The
first test was carried out in a naturally ventilated
tvo-storey building and the other in a mechanically ventilated
three-storey building. This report describes the automated
syatems used in these measurements, the method of apaslysis and
the results obtained.

2. TESTS IN A NATURALLY VENTILATED OFFICE BUILDING

The experiment was <carried out in a conventional,
naturally ventilated two-storey office building at the
Building Research Station, Garston. The building is
rectangular in plan (40 m x 11 m) and each storey is 2.44 m
high.

2.1. Bxperimental details

For the purposes of the experiment, the ©building wae
nominally _divided into three zones; two of these zones (each
with 783 m3 volume) incorporated the major portions of the
ground floor and of the first floor whilst the third zone
encompassed & common stairwell region together with the
adjacent offices at one end of the building.

Tracer gases were injected manually to reach target
concentration 1in each gsone. The ground floor zone was seeded
with nitrous oxide and the first floor =zone with sulphur
hexafluoride to concentrations of about 200 ppm, and the
stairwell zone with carbon dioxide to about 2000 ppm. During
injection, small desk-top fans were used to mix the tracer
gases within the zones.

Air samples were taken from each =zone through equal
length 6 mm diemeter polyethylene tubes. A sample tube was
also placed outside the building in order to provide reference
ambient concentrations of the test gases. All tubes were then
brought together to a central unit where each sampling 1line
was terminated by a three-way solenoid valve. These valves
were controlled by an ITT Director microprocessor. This
allowed an air sample from each zone to be analysed by all
three infrared Leybold-Heraeus gas analysers where each
analyser was dedicated to one of the three tracer gases. The
concentrations of the gases in gach gzone were then recorded on
cassettes for off-line analysis. Reference 2 gives fuller
details of this automated system.

2.2, Results and discussion

Using the mathematical procedure detailed in Reference 1,
the dinterzone airflows were calculated. It was found that
some of the airflows were negative. However, the definitlions
for these preclude any physicel meaning for such values. This
is & consequence of experimental error which poseibly arises
from imperfect mixing of the tracer gases in each sone.
Solutions can be constrained in the 1least-squares sense to
have positive values only.

The results (2) show that it is possible to deterains
interzone airflows as well as the fresh air iafiltration to
each zone. It also shows that the infiltration rates in each
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