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User Benefits

@ Offers both the portability and simplicity essential for workplace measurements.

@ All-in-one model includes built-in functionality for sampling, such

as pumping and filtering.

@ Acquired data can be stored on a USB flash drive for easy editing on a computer or sharing with other departments.

H Introduction

CO, is commonly used as a tracer gas for evaluating the
ventilation rate of air in indoor spaces and vehicle interiors, but
N, is often used to evaluate the ventilation rate or airtightness
of enclosures, such as for art exhibits. N, gas offers various
advantages, such as lower adsorption to interior materials
(more inert), less fluctuation of its concentration in air, and
lower environmental impact than CO,."? The following
describes using N, as a tracer gas in a model experiment for
measuring the ventilation rate based on that evaluation
method.

The evaluation method assumes air consists of only N, and O, to
indirectly determine changes in N, and O, concentration levels.
First, the evaluation space is filled with N, gas. When ventilation
is started, external air flowing into the space decreases the N,
concentration and increases the O, concentration. The
ventilation rate can be determined by measuring the change in
O, concentration with an NOA-7100 analyzer.

B Measurement Method

The volume of the acrylic glovebox used to simulate the display
case was about 176 L (internal dimensions of about W72 X D51
X H48 cm). Removable caps were installed in the glove holes
instead of gloves to seal the box. A fan was placed inside to
ensure a uniform O, concentrationinside the glovebox.

A N, supply tube was connected to one glovebox connector,
and the NOA-7100 sampling tube was connected to the other
connector (refer to Fig. 1 to 3).

Fig. 1 Photo of Model Experiment for Using the NOA-7100 to Measure the
Ventilation Rate

N, gas was added to the glovebox via the N, supply line until
the internal O, concentration decreased to 6 % or lower. Next,
the N, supply was shut off, and the N, supply was disconnected
from the tubing connector. After switching to supplying
external air, the NOA-7100 internal pump pumped air into the
box at a flowrate of about 2 L/min to create a condition where
the air was being exchanged. The O, concentration in the
surrounding atmosphere was measured before the experiment,
and that was used as the O, concentration in external air for the
duration of the experiment.

Table 1 Measurement Conditions
Analyzer: NOA-7100
Measured substance: O,
Measurement range: 0 to 25 vol%
Sampling flowrate: About 2 L/min
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B Measurement Results and Discussion
Fig. 4 shows a plot of the O, concentration measured by the NOA-
7100.
The ventilation rate Q (L/min) is calculated using the formula
below. Based on that formula, ventilation rate values calculated
for four measurement points in Fig. 4 are listed in Table 2. The
response time of the NOA-7100 unit was not considered.
Q=2.303 X (V/t) X log{(Co- Cout)/(Ct- Cout)}

Ct: O, concentration (ppm) inside gloveboxat time t

Co: O, concentration (ppm) inside gloveboxat time zero

Cout: O, concentration (ppm) of external air

V: Volume of glovebox (L)

Q: Ventilation rate (L/min)

t: Elapsed time (min)
Under these experimental conditions, a glovebox ventilation rate of

1.99 L/min was measured, which closely matched the NOA-7100
sampling flowrate of about 2 L/min.

B Conclusion

Although this simple model experiment was performed using
the NOA-7100 built-in sampling pump for exchanging the air, it
demonstrated that N, can be used to measure the ventilation
rate.

In addition to the NOA-7100 transportable gas analyzer used for
this experiment, Shimadzu also offers two other models that
can measure O, concentrations, including the CGT-7100 (which
is also based on the limiting current type zirconia measurement
principle), and the POT-8000, which is based on a magnetic
wind measurement principle. Of these three models,
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Fig. 4 Change in O, Concentration inside Glovebox

the CGT-7100 is also able to measure ventilation rates using CO,
as a tracer gas, making it applicable for measuring ventilation
rates for a wide range of applications.

Shimadzu transportable gas analyzers are ideal for a wide range
of investigations and research applications in either the
laboratory or the field.

Note: The flowmeter used in this experiment was not very
precise and strict operating methods were not followed, such as
correcting values for the type and temperature of the fluid
measured. Furthermore, the glovebox volume was estimated
and the NOA-7100 response time was ignored. For that and
other reasons, the indicated data should only be treated as
reference values.

Table 2 Ventilation Rate Calculation Results

. . External O, Conc. Internal O, Conc. Ventilation Rate Avg. Ventilation Rate
Elapsed Time (min 2 2
P (min) (vol%) (vol%) (L/min) (L/min)

0 5.66 - —

60 13.10 1.96

120 20.95 17.05 2.00
1.99

240 19.98 2.02

360 20.68 1.97
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