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This memorandum describes a simple water trap
designed to remove condensed water from a flue gas sampling §‘
system prior to drying. The water trap was used during

Naval bhoiler trials and found to operate satisfactorily.
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1. INTRODUCTION

Following conversion of boiler systems of some RAN ships to
burn Dieso fuel in place of Furnace Fuel 0il, A.R.L. has assisted by
measuring the performance of boilers and propulsion machinery. To
enable the determination of the percentage of excess air and carbon
monoxide in the flue gas from the boilexrs it is necessary to extract a
gas sample from the stack and pass it to several gas analysers. It
became obvious after early trials that one of the main problems in the
gas sampling system was the large amount of condensed water in the sample.
As the gas analysers demand a dry gas input, small calcium chloride
dryers are fitted before each instrument; these however were found to
be unable to cope with the quantity of water in the raw flue gas sample.

To help overcome this problem a simple self purging water trap
has been designed and built to extract the bulk of the condensed
water in the sample. The water trap was subjected to hench tests and
then fitted to a gas sampling system during steaming trials on a naval
vessel.

This memorandum describes the principles and operation of the
device.

2. THE WATER TRAP

The water trap, shown in cross-section in figure 1 and photographed
in figure 2, consists of a glass cylinder with a brass top and bottom
held by tie holts. A cork float, waterproofed with an epoxy adhesive,
is connecter to a stainless steel release valve.

The gas sample enters a hole in the float via a droptube and
exhausts through a tube located at the top of the trap. Uater which
accumlates in the bottom of the trap periodically raises the float and
1lifts the release valve to vent the water. A stop is provided to prevent
the release valve from falling out of its recess during transportation;

a manual valve is provided to drain the trap completely.
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3. WVATER TRAP TESTS

The trap was bench tested at angles of tilt of up to 30 degrees,
using a simulated raw gas sample at a flow rate of approximately 27
litres per minute. The presence of condensed water was simulated by
injecting water upstream of the trap; at these conditions the device was
found to operate correctly. The trap was then connected to an exhaust
gas sampling system on a naval vessel and was found to operate
satisfactorily during a two day period of trials.

4. MODIFICATIONS

It is suggested that for future traps the following modifications
be carried out to make the device most robust.

a) Replace the glass cylirders with a metal cylinder and
provide a sight glass for water level checks.

b) Replace the cork float with either a plastic or corrosion
resistant hollow metal float.

5. CONCLISIONS

The water trap described in this memorandum satisfactorily
removed most of the condensed water in the sampling system tested.
t.odifications to improve robustness would be desirakle. As nearly all
licuid water is removed from the gas sample, greatly inproved life of
the dessicant tubes required to remove water vapour has been achieved.
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FIG. 1. CROSS SECTION OF WATER TRAP
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FIG.2. ASSEMBLED WATER TRAP
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