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'°7Iation rates 1n practical cases is the difficulty Of

. wi'tobtainiug an aeaufﬁﬁé reading rapidly and in finding a

«7’§i@ce of aqnlpment whieh éﬁea nbt require the release

o2 substantisl quantities of gas. A method is described
l% ut11is1ag & highly portable gas chromatﬁgraph with an
eloctron capture detector which ﬁeasures gulphur hexa-
jfluoride traéer”gaég This system will detect the tracer
:aaa without.ihte?f@fencelxrom other materials whiéh may
be present; The techniyue takea about six misutes to

detesrmine the ventilation rate. Practical examples énd

further extemsions of tho techniquo for caftying out oross.

wir wovements for example in & hospital are guoted.

fho air wmumﬂw t4té of a room or wammg is a
yuasntity which is atten taken for granted because at the
difficdity of making & direct measurement, Ventilation
systems snd atrveﬁﬁ&i%i@ﬂiﬁg perforuance is relatively
easily determined in roams‘of known dimeiisions where the
ventildtion is artifically controlled and the controlling
equiptient has o known perxérqanca; Where natural ventie

lation is imvolved of where thé effects of indeterminate



:,,,and the time tor the concentration to fall to halr ot 1ts e

value deternined direotly Iron the graph..‘ LS uvx*u£ﬁg?w

‘51ilet,

ﬁd3axivolume ot air loaving the room per hour,fQ~
“w:’ yff§” vo1ume ot the room | S e
"R = gf.=' vent11at1on rate in air changes per hour
- ooncéntratibp of SF6 pt”tine t s

. Co = concentration of SF6 at time o e
'.’Now the rate of losa 0of SF6 is proportional to 1t3 concen-
tration in the room Or

v *
o ‘1‘0 ﬂ ,OOVQ-Bt_ S e AT s
4 R = 2,303 (ogy4Co = logloc) e - --=2,

-

If the ¢oncentration falls to half value 1n'tine;t§'
then logIOCo - logloc = logg- = log 2 e -e- - 4}5;

and from 2. : R D ;5 o

.‘R = ,1 2 x log 2 x 60 air changes per hour ---=4

Thus_the_time determined from the graph can be inserted
~ in the formula (5) and the rate determined in air changes

per hour.

Description of Equipment

The equipment comprises a portabie battery operated
chromatograph weighing 12 lbs., plus a portable nitrogen
tank and & small lecture bottle of $F6. The SF6 can be

conveniently dispensed from a syringe. The chromatograph
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from the mid point through the sample loop. The office was
"‘heaSured to be aﬁproximately 36 cubic meters in volume and
therefore to give a concentration of 5 parts in»log_approxi-

' mately 0.1 cc of gas is required.,  This uas<dfawntrrqﬁ a

- bottle of SF6 gas outside the building downwind. A gas
}tight syrihgo was used. When the gas was diacharged the

air was sirred up by waving boards about and the first '

. reading taken by depressing the sample valve. The Iirst

set of readings were taken with a window open, and are shown .
in table 1, '”~V‘;f*” L 535#“;5’f;’w1j'-'“',

"A Iurtﬁer sef.ofvreadings vere taken with all ventilation
closed off, In this case, the amount of SF6 introduced was
inadvertently too large but it was a simple matter to open
all doors and windows to rapidly brihg'the readings on scale,

. Both sets of readinés were piotfed on log/linear graph
papér as shown in figure 2. The time for ény regding to
fall to half its value is readily determined, With the :
window open the rate is 16.8 ohanges per hour and with the
window cloged the :atgiis 2.19 changes per hour., Thers was
8 wind of about 10: m,p.h, blowing outside at the time of
the experiment. o '

Verification of performanze and furthey applications

N Thq accuracy of -this method has been checked in a sealed
.chamﬁer with controlled ventilation. The method was found to
be reliable and reproducible,

‘The method need not be restricted to the use of SF6 as

a tracer gas, A modification of the equipment is being used
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is fitted with a six port sample valve, a short separating

coluun and an electron capture detector. The detector cell

s operated using a pulsed supply of 50 V, 1 microsecond

with 100 microsecond space and the output to the meter is
via an f.e.t, front end packaged amplifigr..'The electronics
run from four 8.6 V mercury cells and a 9 V rechargeable

nickel cadmiﬁm batfefy opérates a small pump which draws

- air continuously thréugh the sampie loop of the valve., VWhen

the instrument is in bperation, nitrogen froh thé tank flows
through the’aampla valve, to the~column and from the ceclumn
to the detector cell before venting into the atmospherxe.
VWhen the sample valve is operated, the sample loop is put
iﬁto the nitrogen line and the air plus any SF6 is flushed
ﬁy the nitrogen inta the column and to the detector. The
property of'fhe column is chosen so that the}SF6 is slowed
down during its passage through the column and the .rosult

is that the oxygen emerges from the column first followed
byAthe SF6, A single operation of the sample valve produces
an off scale peak on the meter reading for oxygen after
éight seconda and a second peak for SF6 appears 20 seconds 

after injection, The height of this peak is proportional

~ to the concentration of SF6 in the sample loop at the time

the sample valve was operated.,

Experimental determination of ventilation rates in an office

The SF6B was connected to a portable nitrogen cylinder,
switched on and after two minutes the meter zero was steady.
The probe was set to draw air from the mid point of the

room and the pump in the instrument switched on to draw air




to determine. cross-infection air flow in new hoepitals.

" In thia case: the column is changed to a 6 tt. 20% squalene'<

. eolumn and the tracers used are Freon 12, Freon 14 and -

Bromochlorditluoromethane. The componen.a appear 0.5 :

- ninutes, 1.5 minutes and 2.5 minutea respectively after

»the.aampla is injeeted. Samples are taken at a nnmber

of points in fhe hospital and the tracer,gas released at
different places slmultaneously; K{

. Table 1

A_Time Window Open | Window Closed
0 36 49
1| 39 49.5

2 33 48,0
-3 27.5 48,0
- 4 21,0 47.0
5 17.0 45.0
6 13,0 44,5
7 9.5 43.5
8 40,0
9 38,5
10 37.0
11 36.5
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FIGURE 2
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