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Warranty

Return Policy

Each instrument manufactured by GE Infrastructure Sensing is
warranted to be free from defects in material and workmanship. Liability
under thiswarranty is limited to restoring the instrument to normal
operation or replacing the instrument, at the sole discretion of GE
Infrastructure Sensing. Fuses and batteries are specifically excluded
from any liability. Thiswarranty is effective from the date of delivery to
the original purchaser. If GE Infrastructure Sensing determines that the
equipment was defective, the warranty period is:

* oneyear for general electronic failures of the instrument

* oneyear for mechanical failures of the sensor

If GE Infrastructure Sensing determinesthat the equipment was damaged
by misuse, improper installation, the use of unauthorized replacement
parts, or operating conditions outside the guidelines specified by GE
Infrastructure Sensing, the repairs are not covered under this warranty.

The warranties set forth herein are exclusive and are in lieu of
all other warranties whether statutory, express or implied
(including warranties or merchantability and fitness for a
particular purpose, and warranties arising from course of
dealing or usage or trade).

If a GE Infrastructure Sensing instrument malfunctions within the
warranty period, the following procedure must be completed:

1. Notify GE Infrastructure Sensing, giving full details of the problem,
and provide the model number and serial number of theinstrument. If
the nature of the problem indicates the need for factory service, GE
Infrastructure Sensing will issue aRETURN AUTHORIZATION
number (RA), and shipping instructions for the return of the
instrument to a service center will be provided.

2. If GE Infrastructure Sensing instructs you to send your instrument to
aservice center, it must be shipped prepaid to the authorized repair
station indicated in the shipping instructions.

3. Upon receipt, GE Infrastructure Sensing will evaluate the instrument
to determine the cause of the malfunction.

Then, one of the following courses of action will then be taken:

¢ |f the damage is covered under the terms of the warranty, the
instrument will be repaired at no cost to the owner and returned.

¢ |f GE Infrastructure Sensing determines that the damage is not
covered under the terms of the warranty, or if the warranty has
expired, an estimate for the cost of the repairs at standard rates will be
provided. Upon receipt of the owner’s approval to proceed, the
instrument will be repaired and returned.
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Introduction Furnace gasistypically comprised of hydrogen, nitrogen, and/or
other select dry gases at temperatures which exceed 400°C (700°F).
These gases contain significant amounts of metallic particles or
vapors. The maximum allowable temperature of the aluminum oxide
probeis 70°C (158°F); therefore, a sample gas stream must be
removed from the furnace and cooled before a moisture measurement
can be taken.

During such cooling, metal vapors sublime to form submicron-sized
metallic particles. Without proper filtration, these particles can
deposit in the aluminum oxide layer of the moisture probe. Metallic
deposition will cause a permanent change in calibration and, if
allowed to continue, will result in permanent damage to the moisture
probe.

The oil bath filter is an effective method of removing submicron,
solid, metallic particles from agas stream. As the gas bubbles travel
upward through the oil, solid particles are attracted to the liquid
surface and become permanently trapped at the liquid-vapor
interface. The end result is a clean gas exiting the top of the oil bath
filter. When equilibrium conditions exist, the oil will neither remove
nor add water to the sample gas. Therefore, the oil bath filter will not
affect the moisture measurement.
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Figure 1: Flow Diagram (#732-962FD)
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System Design

Since the gas pressure in most furnacesislow (lessthan 1/2 psig), the
sample must be drawn through the sampl e system by avacuum pump.
The standard Furnace Gas Sample Systemisillustrated in Figure 3 on
page 4. Your sample system may be slightly different depending on
the options that were ordered. The gases are drawn into the sample
system through the inlet needle valve (Sample Inlet), into the
polyethylene oil bath filter (item 2). The gas will then pass through a
7 micron, sintered, stainless steel filter (item 3) before reaching the
sample cell (item 4), which houses the moisture probe. The gasflows
through the sample cell and the outlet needle valve to the vacuum
pump (item 5) before exiting the sample system.

The standard Furnace Gas Sample System has two filters; an oil bath
filter (item 2) and a 7 micron, sintered, stainless steel filter (item 3).
The function of the oil bath filter is to remove all solid particles from
the gas. See Figure 2 below for a detailed drawing of the polyethylene
oil bath filter. The gasis drawn to the bottom of the filter column
through Tygon tubing, and then bubbled through a saturator stone.
The gas bubbles rise through the oil and exit out the top of the filter
column. Thisfilter is designed for low pressure (less than 25 psig)
and wet dew points (greater than -40°C). The 7-micron, sintered,
stainless steel filter will trap oil droplets escaping from the oil bath
filter, allowing only the gas to reach the moisture sensor.

. Sample Inlet
Union

1/4" $S Tubing Sample Outlet

Male Compression Fitting Male Compression Fitting

(bore through)

Threaded Aluminum Cap
6061-T6

Polyethylene
Graduated Cylinder
250 ml \

L~ Tygon Tubing

/ Saturator Stone

| I
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[

Figure 2: Polyethylene Qil Bath Filter (#750-290)

|
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Option The standard oil bath filter is constructed of polyethylene
(PN 080A) and is not suitablefor high pressure or for very dry gas. At
moisture levels dryer than -40°C frost point, permeation of ambient
moisture through the polyethylene can cause significant errorsin the
moisture measurement. For such dry applications, the stainless steel
oil bath filter (PN 080B) is recommended.

Installation 1. Using the mounting holes provided, secure the sample system
mounting plate (item 6) in aweather-protected location as close to
the sample point as possible, preferably within 5 to 10 feet.

2. Connect the sample port on the furnace to the sample system inlet
valve (SampleInlet) with 1/4” stainless steel tubing.

3. Prior to start up, leak test al fittings.

4. Wire the pump terminal block (item 7) to a 115 VAC power
source (see Figure 3 on page 4). We recommend using a power
cord that is wired to an on/off switch.

5. Fill the oil bath filter (item 2) with approximately 120 ml of oil
(just less than half full). Use a detergent grade 10W40 motor oil
preferably one that is produced in Texas, which you would usein
your automobile engine. (It has been found that oils produced
outside Texas contain additives that may adversely affect the
aluminum oxide moisture sensor.) Save the remaining 7/8 quart,
and change the oil every month or as required.

Note: The polyethylene oil bath filter is shipped without oil.

6. Thread the moisture probeinto the sasmple cell (item 4) and tighten
1/8 of aturn past finger tight.

7. Snap the connector end of the probe cable onto the moisture probe
and wire the other end of the cable to the hygrometer read-out
unit. Refer to the hygrometer user’s manual for wiring
instructions.

Furnace Gas Sample System 3
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Figure 3: Mounting and Assembly Drawing (#732-962AS)
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Figure 4: Bill of Materials (#732-962BM)
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Operation

Start Up

To operate the Furnace Gas Sample System, refer to Figures 2 and 3
on pages 4 and 5, and complete the following steps.

To start up the system:

1. Check the moisture probe calibration date at the top of the
supplied calibration data sheet. It isrecommended that probes
with calibration dates older than one year be returned to
Panametrics for recalibration.

2. Verify that the calibration data for the moisture probeis
programmed correctly into the hygrometer. Refer to the
hygrometer user’s manual for wiring instructions.

Close both needle valves.
Open the inlet needle valve (Sample Inlet).

Turn on the sample pump (item 5).

o v s oW

Slowly open the outlet needle valve which islocated between the
sample cell (item 4) and the vacuum pump (item 5).

Caution!
Be careful not to open the outlet valve too quickly, as oil
from the filter could flood the sample system.

The sample pump can pull a maximum of 30 SCFH of gas through
the sample system. However, it is recommended that the flowrate be
adjusted so that the oil bubbles to approximately 3/4 of the height of
the ail filter column (item 2). (If aflowmeter is mounted on the
sample system, set the flowrate to mid-scale.) The sample gas can be
vented to any atmospheric pressure location of your choosing.

The hygrometer will continuously monitor the moisture content of the
furnace gas. Before accepting the hygrometer reading as
representative of moisture in the furnace, be sure the system has
reached equilibrium . To determine when equilibrium has been
reached, record the dew/frost point readings at 5 minute intervals.
Equilibrium can be confirmed when the same dew/frost point
readings (+0.5°C) have been recorded in three consecutive
measurements.

Furnace Gas Sample System
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Shut Down To shut down the system:

1. Closethe outlet valve which is located between the sample cell
(item 4) and the sample pump (item 5).

2. Turn off the sample pump (item 5).
3. Closetheinlet vave (SampleInlet).
4. Disconnect the moisture probe cable from the moisture probe.

5. Remove the moisture probe from the sample cell (item 4).

Maintenance Periodically, the sample system should be inspected and tested to
insure a satisfactory installation. Panametrics recommends the
following items be checked:

7-micron Filter During a sample system shutdown, the 7-micron filter in the tee-type
filter housing should be removed and inspected.

1. Remove thefilter by unthreading the lower cylindrical portion of
the housing.

2. Inspect the filter for particulates or contamination.
3. Clean or replace the filter element as needed.

Note: Panametrics offers replacement filter elements (P/N 076) for
this housing. Contact the factory for additional information.

4. Install the new filter element in the cylindrical housing, with the
open portion of the element facing upward.

5. Thread the cylinder onto the tee-type housing.

Oil Bath Filter Thefilter oil should be changed every month, or as required, to
ensure proper operation.

1. Remove the lower portion of the oil bath filter.

2. Inspect the saturator stone for particul ates and clean as necessary.
The stone can be cleaned by blowing compressed air through it to
remove any accumulated particul ates.

3. Drain the used oil into aproper disposal container.

4. Refill the filter with new (unused) oil according to the installation
instructions on page 3.

5. Thread the cylinder onto the housing.

Furnace Gas Sample System 7
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Moisture Probe The moisture probe should be returned to the factory at least once a
year for recalibration.

If the aluminum oxide moisture probe becomes contaminated during
some upset condition, Panametrics recommends returning the probe
to the factory for analysis and recalibration. If time does not allow for
this, the following moisture probe cleaning procedure can be
attempted by a qualified technician or chemist.

Cleaning the Moisture As part of aroutine preventive maintenance program, the moisture

Probe probe should be removed and returned to the factory for recalibration
once ayear. Between these calibrations, if the aluminum oxide
moisture probe becomes contaminated with an electrically conductive
liquid, the moisture measurementswill be erroneously high. Insuch a
situation, the probe should be removed from the sample system and
cleaned as described in this section.

IWARNING!
The probe cleaning procedure should be performed only by
a qualified technician or chemist.

To clean the moisture probe, the following items are required:

* approximately 600 ml of reagent grade hexane or toluene, divided
into two batches of 300 ml each

® approximately 300 ml of distilled (NOT deionized) water

¢ three glass (NOT metal) containers to hold the above liquids.

8 Furnace Gas Sample System
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Cleaning the Moisture To clean the aluminum oxide moisture probe, complete the following
Probe (cont.) steps:

1. Record the dew point of the ambient air.

IMPORTANT: To avoid damaging the sensor during the following
steps, do not allow the sensor to contact the walls or
the bottom of the containers.

2. Carefully remove the protective shield covering the sensor without
touching the exposed sensor (see Figure 5 on page 10).

3. Soak the sensor in one of the containers of hexane or toluene for
10 minutes.

4. Remove the sensor from the hexane or toluene and soak it in the
container of distilled water for 10 minutes.

5. Remove the sensor from the distilled water and soak it in the
second container of (clean) hexane or toluene for 10 minutes.

6. Remove the sensor from the hexane or toluene and place it sensor-
side-up in an oven set at 50°C + 2°C (122°F + 3.6°F) for 24 hours.

7. Repeat Steps 3-6 to clean the protective shield. To ensure the
removal of any contaminants that may have become embedded in
the porous walls of the shield, swirl the shield in the solvents
during the soaking procedure.

8. Without touching the exposed sensor, carefully reinstall the
protective shield over the sensor.

9. Connect the probe cableto the cleaned probe and measure the dew
point of the same ambient air recorded in Step 1.

10. If the probe is determined to be in proper calibration (x2°C/
+3.6°F), it has been successfully cleaned and may be reinstalled
in the sample cell.

If the probeis not in proper calibration, proceed to Step 11.
11. Repeat Steps 1-10 using soaking time intervals of 5 times the

previous cleaning sequence, until two consecutive cleanings
produce identical probe responses to the ambient dew point.

Furnace Gas Sample System 9
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Figure 5: Panametrics M2 Moisture Probe
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USA

221 Crescent St., Suite 1
Waltham, MA 02453-3497
Telephone: 781-899-2719
Toll-free: 800-833-9438

Fax: 781-894-8582

E-mail: panametrics@ge.com
Web: www.gesensing.com

Ireland

Shannon Industrial Estate
Shannon, County Clare
Ireland

Telephone: 353-61-470200
Fax: 353-61-471359

E-mail: info@panametrics.ie





