E PERMA PURE L LZGC

Large Diameter Dryer for Aerosol Analysis

Control Humidity in Your Samples Without Particle Losses

EPERA A L.

The MD-700 has been specifically developed for humidity control in particle measurement and aerosol analysis
applications. In order to minimize particle losses, a laminar sample flow should be maintained through the flow
path of the dryer. The MD-700 addresses these performance needs while providing the moisture removal
necessary to make accurate measurements across a wide range of flow rates. All moisture is removed in the
vapor phase with a purge gas flow.

Some features and benefits of the dryer:

e Low Particle Losses — Large diameter Nafion® tubing maintains a laminar flow of the sample through
the dryer.

e Eliminate Heating — Volatile particulates are preserved in the sample by eliminating the need to heat
the sample to control RH.

o Low Service Costs — Eliminates the need to repeatedly replace desiccant.

o Three Modes of Operation — Designed for use with instrument air, vacuum purge or partial reflux
methods.

e Stainless Steel Construction — Grounded Stainless Steel construction eliminates build up of static
charges in the flow path.

e Long Service Life — Replaceable Nafion® dryer elements are available to extend service life.

Available in four sizes for specific flow rates:
o 15cm (6”)—-0-1.5Ilpm
30cm (12”) —1.5-4 Ipm

o 60cm(24”)—-3-8 lpm
o 90cm (36”) —6-12 Ipm
o 120cm (48”)—-8-16.7 Ipm
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e Performance curves shown below are for the 60 cm (24”) and 120cm (48”) versions operated in 80% reflux
mode (80% of the sample flow is returned to the dryer for used as the purge gas) at 25° C ambient

temperature.

25°C Ambient Conditions
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Operating condition limits —

e Pressure -

100

Symbal

Inlet Flow S LPhA 16.7 LFM

Dryer Length 60 cmi 120 em
(24 im.) (48 im.)

Vacuum 330 mb 220 mib

[absolute) | [absolute)

207 Hg 23" Hg

Purge Flow B04% 0%

o Maximum of 1000 mbar (15 psid) positive pressure differential between the sample gas and

purge gas volumes (higher pressure on the sample volume).

o Maximum of 200 mbar (3 psid) negative pressure differential between the sample gas and purge

gas volumes (higher pressure on the purge volume).

e Temperature —
o 0-40° Crange
e  Humidity —
o 0-99% RH (non-condensing)
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Modes of operation -There are three typical modes used to purge the dryer of water vapor. Each of the modes
has its advantages and disadvantages but all are simple to configure and operate. In each case, the outlet
humidity can be changed by adjusting the purge vacuum level and or flow. Typically, in the case of the split
sample and reflux modes, higher purge vacuum reduces sample gas outlet humidity and lower purge vacuum
increases sample gas outlet humidity.

"Reflux" mode employs a vacuum pump to purge the dryer. In this mode, a portion to 100% of the dry sample
gas that is exhausted from the analyzer is returned to the dryer, expanded through a needle valve or other flow
restrictor, and used as the purge gas. This requires a tube in addition to the sample gas tube to be connected to
the analyzer.

e Schematic Diagram — Reflux

See notes
NET Dy :'lr:" '\.‘.‘I':F.I.
SR ] SAMPLE =

HLET MD-7H DRYER OUTLET 4l J |
- —if IS =~ i

') 3 = PLURGE ¥

MEEDLE Bl
. ALYE * Fl :..'.
LT (Rl E¥ Ll =T II ETER
FTIORA
WAl B L

e Purge vacuum range: 20in-hg vacuum (336 millibar abs.) to full vacuum
Notes:

1. If the analyzer incorporates its own sample gas pump, it is recommended that the outlet be vented to atmosphere as
shown. This will ensure that the pressure in the analyzer is not affected in the event the analyzer’s sample pump and the
purge vacuum pump are operated at different flow rates. Depending on the purge vacuum pump performance curve,
controlling the purge flow rate at a lower level than the analyzer sample flow rate will be desireable and will increase
drying performance.

2. If the analyzer does not incorporate its own sample gas pump, the dryer purge vacuum pump may be used to draw the
sample gas through the entire circuit. In this case,the atmospheric vent must be closed.

"Split Sample" mode is essentially the same as the "reflex "mode except the sample gas is split into two flows
after it exits the dryer. One stream flows to the analyzer and the other stream flows back to the dryer to be used
as the dryer purge gas. The main advantages of this mode over the reflux mode are only one tube is needed to
run to the analyzer, the drying process is independent of the analyzer, and none of the sample gas needs to be
returned to the dryer once it exhausts from the analyzer. The disadvantage is that this creates the need for
additional sample flow through the dryer to be used as purge gas. To maintain a similar level of drying
performance to that of the reflux mode, there is a need for a somewhat larger vacuum pump that can generate
a deeper vacuum. In order to optimize drying performance, the dryer purge flow rate must be minimized as to
not unnecessarily increase the total flow rate through the dryer. This also allows the pump to generate purge
vacuum that is as deep as possible.
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Schematic Diagram — Split Sample

WET DAY
SAMPLE SAMPLE [ - EXHALIST
HNLET MD.T00 DRYER OUTLET HE)
e || NLYZER

1 " : et YPuURGE

/ MEEDLE AlR

|| [ ™} VRVE | | pLow

WACLILIM SALGE ; EXHALIET | |METER

[ THPAL ) -

WALLILIV PLIMF

e Purge vacuum range: 25in-hg vacuum (167 millibar abs.) to full vacuum

"Normal" mode is the most basic configuration. There are no moving parts and it is quieter than having a
vacuum pump running continually but requires that instrument grade air be available for use as the dryer purge
gas. In general, more purge flow reduces sample gas outlet humidity, less increases sample gas outlet humidity.

e Schematic Diagram — Normal
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e Purge air humidity: Oil-less air, Instrument grade air is required, -40° C range dew point or below.
e Purge air flow rate: 2x the sample flow rate. (Additional flow will be of little or no benefit)
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Figure 1 - Assembly Drawing
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Figure 2
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