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Cautions

Caution! Only qualified personnel should mstall the transducer.

Caution! Do not supply +DC power at the D-connector while using a
power supply at the power jack. Both supplies may be damaged.

Caution! Operating a 12 VDC transducer at 24 VDC will cause equip-
ment damage.

Caution! Only qualified personnel should perform transducer service, ca-
libration or troubleshooting procedures.

Caution! When using toxic or corrosive gases, purge the unit thoroughly
with mert dry gas before disconnecting from the gas line.

Caution! Printed circuit boards are sensitive to electrostatic discharge. To
avoid damaging the board, follow these precautions to minimize the risk
of damage:

e before handling the assembly, discharge your body by touching
a grounded, metal object
e handle all cards by their edges unless otherwise required

when possible, use grounded electrostatic discharge wrist
straps when handling sensitive components

IM-82
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Chapter 1 Introduction

This instruction manual covers the mstallation, operation and
maintenance of Siera’s 820 Series product line including the fol-
lowing Top-Trak™ Models:

822 Mass Flow Meter with display (nylon flow body)
824 Mass Flow Meter without display (nylon flow body)
826 Hi-Flow Meter with display (aluminum flow body)
827 Hi-Flow without display (aluminum flow body)

822-S Mass Flow Meter with display (stainless steel flow body)
824-S Mass Flow Meter without display (stainless steel flow body)

Sierra’s Top-Trak™ Mass Flow Meters are designed for precise
measurement of gas mass flow. The 820 Series offers a broad
range of sizes and process connections for flexibility and versatili-
ty. The primary standard calibration ensures starting point accura-
cy and NIST traceability. The meter’s 0-5 VDC or 420 mA output
signal is provided for recording, data-logging or control. The op-
tional display reads the mass flow rate directly in engineering units
or percentage of full scale.

Using This Manual

This manual is organized into four chapters:
Chapter 1 includes the introduction and theory of operation
Chapter 2 provides installation and wiring instructions
Chapter 3 describes transducer operation and features
Chapter 4 covers maintenance, calibration and troubleshooting

Gas tables and conversion formulas are found in Appendix A.
The product specifications and dimensional drawings are found
in Appendix B.

Throughout this manual, we use the word fransducer as a ge-
neric term to represent all models of Sierra’s 820 Series Top-
Trak Mass Flow Meters.

IM-82 1-1
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Safety Information

Caution and waming statements are used throughout this book to
draw your attention to important information.

A A

Warning! Caution!

This statement appears with information that  This statementappears with information thatis
is important to protect people and equipment  important for protecting your equipmentand
from damage. Pay very close attention to al performance. Read and follow all cautions that
warnings that apply to your application. apply to yourapplication.

Receipt of System Components

When receiving a Sierra transducer, carefully check the outside
packing carton for damage mcurred in shipment. If the carton is
damaged, notify the local carrier and submit a report to the factory
or distributor. Remove the packing slip and check that all ordered
components are present and match your specifications (as ordered).
Make sure any spare parts or accessories are not discarded with the
packing material. Do not return any equipment to the factory with-
out first contacting Sierra Customer Service.

Technical Assistance

If you encounter a problem with your transducer, review the confi-
guration information for each step of the installation, operation and
set up procedures. Verfy that your settings and adjustments are
consistent with factory recommendations. Refer to Chapter 4,
Troubleshooting, for specific information and recommendations.

If the problem persists after following the troubleshooting proce-
dures outlined in Chapter 4, contact Sierra Instruments by fax or by
E-mail (see inside front cover). For urgent phone support you may
call (800) 866-0200 or (831) 37340200 between 8:00 am. and 5:00
pm. PST. In Europe contact Sierra Instruments bv at +31 20
6145810. When contacting Technical Support, make sure to include
this information:

e the flow range, serial number, Sierra order number and
model number (all marked on the transducer nameplate)

e the problem you are encountering and any corrective action
taken

e application information (gas, pressure, temperature, pipe
and fitting configuration)

1-2
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Top-Trak Features

Standard Top-Trak Mass Flow Meters require a 12 to 15 VDC ex-
ternal power source (24 VDC input power optional). The transduc-
er’s 0to 5 VDC output signal allows for flow recording, data-logging
or control. A 4 to 20 mA output signal is optionally available. Input
power and output signal connections are made via the 9-pin sub-
type D-connector located on the side of the transducer. An addi-
tional input power jack is located just below the D-connector. (It is
important to connect nput power at only one location.)

The transducer shown below is a typical example of a 822 Series
Top-Trak Mass Flow Meter. Other models may vary slightly i
their appearance but are operationally equivalent.

Digital display gives mass flow
rate in engineering units or
percentage of full scale; rotates
far easy viewing and is removable
for remote panel mounting

9-pin D-connector gives
0-5 VDC (4-20 mA
aptional) output signal
linearly proportional to
mass flow rate

Zero and Span potentiometers
are adjustible from outside
the enclosure

Input power jack accepts
12 to 15 VDC or 24 VDC
input power from Sierra's
Power-Pak or customer
supplied power

Inlet screen filters out
particulate and is easily
removed for cleaning

\
Inlet/Outlet fittings
available in a variety
of process connections

Flow body is corrosion-resistant,
available in nylon, aluminum or
stainless steel; Viton O-rings
standard, cthers optional

Patented Laminar Flow Bypass
provides a variety of flow ranges

Patented sensor tube with

straight, large-1.D. tube
doesn't clog

Figure 1-1. Top-Trak Features (Typical)
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The 820 Series Flow Sensing Principle

The operating principle of Top-Trak transducers is based on heat
transfer and the first law of thermodynamics. During operation
process gas enters the mstrument’s flow body and divides into two
flow paths, one through the sensor tube, the other through the la-
minar flow element bypass. The laminar flow bypass generates a
pressure drop, P1—P2, forcing a small fraction of the total flow to
ass through the sensor tube (mi).

I Two coils

N Sensor tube
A

P P,

e

LLaminarﬂow bypass
m=m,+m,
m=nm, (1 +my/m,)=kn,

Figure 1-2. Fow Paths through the Transducer

Two resistance temperature detector (RTD) coils around the sensor
tube direct a constant amount of heat (H) into the gas stream. In
actual operation, the gas mass flow camries heat from the upstream
coll to the downstream coil. The resulting temperature difference
(?T) is detected by the RTD coils and gives the output signal.
Since the molecules of the gas carry away the heat, the output sig-
nal is linearly proportional to gas mass flow.

RTD Sensor- Sensor Tube

A, T, \q R. T, /
o ) ~Hy
TN LT
RN ART D
L Constant Heat, H —J

First Law of Thermodynamics
(Heat IN = Heat OUT}

=iy €, (To-T))+ Hy

Wty
AT

Figure 1-3. Fow Measuring Principle

1-4
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Chapter 2 Installation

Installation Overview

To ensure a successful installation, inlet and outlet tubing should be clean
and free from burrs or rims caused by cutting prior to plumbing the transduc-
er into the system. The protective caps covering the inlet/outlet fittings
should not be removed until immediately prior to installation.

Before installing the transducer, verify the following:

1.

Make sure the mstallation site meets the specific operating parameters

recorded on the transducer’s nameplate. Each transducer is factory-

configured for a specific gas and flow range. If the operating pressure is
more than 50 psi (3.4 bar) away from the calibration pressure, it is advis-
able to return the unit to the factory for recalibration. (Adjusting zero
may be sufficient to remain within specification.)

Do not locate the transducer in areas subject to sudden temperature
changes, moisture, drafts or near equipment radiating significant amounts
of heat. Make sure to allow adequate space for cable connectors and wir-
ing.

For 12-inch size inlet/outlet process connections on models 826 and 827
make sure the location meets the minimum number of recommended pipe
diameters upstream and downstream of the transducer. A mmimum of 5
inches (127 mm) upstream and 2-12 inches (64 mm) downstream is al-
ways recommended. (not necessary for other models)

Horizontal mounting is preferable. Vertical mounting is possible with
best results achieved when the factory calibration is specifically per-
formed for vertical mounting. In vertical positions zero shift will occur
depending on the gas pressure at zero flow.

If the gas contains any particulate matter, mstall an in-line filter prior to
the transducer. Recommended filter size: 15 micron for flows of 10
sccm to 30 slpm, 30 micron for above 30 slpm.

If a potential over-flow condition exists, insert a valve or critical orifice
in the line to limit flow to approximately 25 percent above the full scale
range of the meter.

Confirm that the transducer o+ing material is compatible with the gas to
be measured.

For remote displays, confirm the supplied cable is of sufficient length to
connect the components.

IM-82
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Caution!
Only qualified personnel
should install the
transducer.

Installing the Transducer
Follow the installation instructions that apply to your transducer’s
process connection. For all 12-inch size process connections, observe
the piping recommendations given on page 2-3. Before operation, all
plumbing should be checked carefully for leaks and the transducer
purged with dry nitrogen.

Compression Fittings
1. Position the transducer with the flow direction arrow pointing

downstream in the direction of flow.

Verify the position of the front

and back ferrule. Insert the o Back Ferle
tubing into the fitting. Make & [/

sure that the tubing rests firmly @

on the shoulder of the fitting ﬁm”g
and that the nut is finger tight. Body—"

(Do not mix or interchange

parts of tube fittings made by different manufactur- er)

Inlet

Hold the body steady with a backup wrench. For 12-inch size,
tighten the nut 1-1/4 tums from finger tight. For 1/8-inch, 1/4- inch
and 38-inch sizes, tighten only 3/4 tum from finger tight. Do not
over-tighten!

Check the system’s entire flow path thoroughly for leaks. (Do not
use liquid leak detectors, instead monitor pressure decay. Over-
exposing the transducer to leak detector fluid may damage the unt)

VCO Fittings

L.

Position the transducer with the flow direction arrow pointing
downstream in the direction of flow.

Install new o-1ings compatible with the gas to be used. (Do not mix
or interchange parts of tube fittings made by different manu-
facturers.)

Hold the body steady with a backup wrench. Tighten the nut
finger tight and then 1/4 tum tighter with a wrench. Do not over-

tichten!

Check the system’s entire flow path thoroughly for leaks. (Do not use
liquid leak detectors, instead monitor pressure decay. Over- exposing
the transducer to leak detector fluid may damage the unit.)

2-2
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1/4 inch Female NPT Connections (standard on nylon flow bodies

L.

Position the transducer with the flow direction arrow pointing i the di-
rection of flow.

Use a good quality paste pipe thread sealant. Apply to pipe threads.

Tighten the pipe no more than 1 tum past hand-tight. Caution! Do not
over-tighten. Damage to the instrument may result.

1/2-Inch Size NPT Connections

1.

IM-82

Install asection of straight pipe at least ten pipe diameters i length up-
stream of the transducer. Also, allow at least five pipe diameters down-
stream for accurate operation. DO NOT use reducers. Ifthe preceeding
components in the flow path create disturbances extend the upstream pipe
length.

Position the transducer with the flow direction amrow pointing down-
stream in the direction of flow.

Tighten fittings until leak tight (refer to published standards for specific
recommendations).

Check the system’s entire flow path thoroughly for leaks. (Do not use lig-
uid leak detectors, instead monitor pressure decay. Over-exposing the
transducer to leak detector fluid may damage the unit.)

Note:

The straight run of pipe must
have the same nominal diameter
as the flow meter body

FLOW
- 5.0" - -— 250" —-‘
{127 mm) (64 mm)
1/2" Pipe 1/2" Pipe
(10 Diameters) {5 Diameters)

Figure 2-1 Piping Requirements for all 1/2-Inch Size Process Connections
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Wiring the Transducer
Standard Top-Trak™ transducers require a 12 to 15 VDC power supply

(15 VDC nominal, 100 mA maximum). 24 VDC mput power is
optional. Transducers are connected to the power supply through
Do not supply +DC power either the dedicated DC power jack or through the 9-pin D-connector

at the D-conneclor while

, located on the side of the enclosure. Before powering the unit, check
using a power supply at N .
the power jack. Both sup- the transducer’s nameplate to confirm mnput power:
plies may be damaged. e PV1I=12t015VDC

e PV2=24VDC

Note: operating a 24 VDC transducer at 12 to 15 VDC will result in unreliable
A operation.

ion!
Operatinga 1 ZVD?”“gﬁ’; The transducer’s standard 0 to 5 VDC (420 mA optional) output sig- nal is
ducerat24 VDCwillcause  available through the D-connector. The mating connector is in- cluded with the

equipmentdamage.  tmnsducer. Connection details are given on the fol- lowing pages.

When the transducer is configured for a remote display, signal con-
nections are made via the 9pin connector. Input power connections
are not included in the standard interface cable. Power connections
for the display and the transducer are shared when the connector is
wired for a remote display. Optionally the input power can be applied
at the power jack (either 12 volts (PV 1) or 24 volts (PV2). Remote

display mounting dimensions are given at the end of this chapter.

2-4 IM-82
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Figure 2-2. Transducer D-Connector Pin Assignments

Dresignation Cptional Cable COMT Color Codes

Mo connection

Signal common

0-5 Wdcoutput signal

+ Power supply

Rermote display output signal
Remote display reference
Powwer common

4-20 mA comman

4-20 mé output signal

Mt wired

Black (0-5 Wdc meters)

White (0-5 \dc meters)

Red

Mat wired

Mat wired

Green

Black (4-20 mA meters)
White (4-20 méA meters)

L D-connector

N

s —

O {5355 @

—DC power jack

SS

Note: The power jack requires aplug that has a 25mm inner diameter and a 5mm outer
diameter. The center is positive (+).

2-5
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Standard 0-5 VDC Output Signal Wiring

The standard 0-5 VDC output signal flows from Pin 3 (0-5 VDC Out)
through the load (IK Ohm minimum) to Pin 7 (Power Common). The
figure below is a typical example of input power and output signal

connections.
3 3
7| 4 [ 2 [
1K Ohm —]
1K_ (?hm minimum +
minimum 4
- Data logging/
Data Ioggm_g;’ E 3 control device ﬂ
control device
- Power —3)
+VDC Power :‘:;g
COM| supply |

Figure 2-3. Standard 0-5 VDC Output Signal Wiring

A Warning! Output voltage rises to 8 volts (12-15 volt input
units) and 16 volts (24 vdc input units) during initial warm

up (2-5 seconds) and also during extreme over range
events.

Optional 4-20 mA Output Signal Wiring

The optional 4-20 mA output signal flows from Pin 9 (420 mA Out)
through the load (50 to 500 Ohms maximum) to Pin 7 (Power Com-
mon). The figure below is a typical example of nput power and output
signal connections. (Multiple transducer cumrent loop output connec-
tions are given on the next page.)

4-20 ma signal [ [ 4-20 mA signal | ||

=m] ¥ =

—

] : i

Power |—5
supply

50 Ohms to
£00 Ohms

RL=
50 Ohms to
500 Ohms

Power = Em )

| COMI supply || |

Figure 2-4. Single Transducer Current Loop Connection

IM-82-E
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+VDC 4 4
Power [— 9—;|:[|] [ 9—;|:[|] [

supply |

+ +

COM
RL=
50 Chms
to
£00 Ohms

% E 3 R=
50 Chms

to
£00 Ohms

Figure 2-5. Multiple Transducer Current Loop Connections

Remote Display Installation
Mount the remote display at a convenient location within reach of the

supplied interface cable. The maximum cable length is 100 feet (30 m).

v

Remote Display D-connector

E_ jm — ]] [ Transducer

tr

Mounting Dimensions

Inches (mm)
115 I /,— 97 —’—E"“FLOW----j—}

129.21)

0.25 Dia. thru
o i for four wires

1.00 |t
(254) o038
(22.35)

0.125 Dia. thru
panel 2 places i
for two 4-40 = ==

flat head screws

Figure 2-6. Mounting the Remote Display

IM-82
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Chapter 3 Operation

The output signal of the transducer is either 0-5 VDC (standard) or
4-20 mA (optional). The output signal is linear and proportional to
the gas mass flow rate. For example, for a 0-5 VDC output signal,
5.00 VDC is the output signal for the full scale listed on the trans-
ducer’s nameplate, 2.50 VDC is for one-half of full scale, and 0.00
VDC is for zero flow. For a 4-20 mA output signal, 20.00 mA is
the output signal for the full scale, 12.00 mA is for one-half of full
scale, and 4.00 mA is for zero flow.

Transducer Operation

When the transducer is installed and the system has undergone a
complete leak check:

1. Apply power. The output signal will be at a high level for the
first 10 to 20 seconds while the sensor warms up to its normal
operating temperature range. Assuming zero flow, the output
signal will then drop to zero (or 4 mA, depending on output
configuration). Allow at least thity minutes of wamm-up time.

2. For first-time start ups, perform an initial zero output check as
described on page 3-3. After checking the initial zero setting,
the transducer is ready to monitor the gas mass flow rate.

Transducer Accuracy

The standard accuracy of Top-Trak is £1.5% of full scale. The

+1.5% of full scale accuracy means that the 0-5 VDC output sig-
nal is accurate to within +.075 VDC. The 4-20 mA output is ac-

curate to within 024 maA.

For example, the output signal for zero flow can be as much as
+.075 VDC or +0.24 mA. If the transducer has an output signal at
zero flow, as long as it is within either of these two ranges, it does
not mean it is malfunctioning.

For transducers with a digital display, the accuracy is simply .015
times the full scale flow rate stated on the nameplate. For exam-
ple, if the full scale is 10 slpm, the digital display will be accurate
to £0.15 slpm. The reading at zero flow may be as much as +0.15
slpm and still be within the stated accuracy specification.

IM-82 31
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Referencing the Transducer to Non-Standard Conditions
The gas flow rate output of your transducer is referenced to
“normal” conditions of 21 °C (70°F) and 760 mm of mercury (1
atmosphere) unless otherwise specified on the certificate of
calibration. Check the stated reference conditions of your transducer.
If you are comparing your transducer’s output with another type of flow
meter, different reference conditions could cause a discrepancy
between the flow readings.

For example, the output reading of a Top-Trak will be approximately
7% lower when referenced to 0°C rather than 21°C. To find the flow
rate referenced to other standard conditions or the actual temperature
and pressure conditions in the pipe where your transducer is located,
see Appendix A.

Transducer Over-Ranging

If the flow rate exceeds the full scale value listed on the transducer
nameplate, the output signal and digital display (if so equipped)
will read a higher value. The transducer is not calibrated for over-
ranged flows and will probably be both non-linear and naccurate.
Over-range conditions are indicated by the display and/or output
signal going to a level above the full scale range. When the over-
range condition is removed, it may take several seconds for the

transducer to recover and resume normal operation.

If the supply voltage is only 12 VDC, the over-ranged reading may
exceed the full scale value by 3 volts. If the supply voltage is
higher, as with the 24 VDC option, then the output can exceed the
full scale by as much as 10 volts, or more. Digital displays cannot
exceed 3-1/2 digits (1999). Ifthe flow rate exceeds 1999, the right-
most digits will blank and only the left-hand “1” will appear on the
display.

3-2 IM-82
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Zero and Span Adjustments

The zero and span potentiometers are
accessed through the ports marked on
the side of the transducer. Normally,
span adjustments are not made unless
you are calibrating the transducer. The
span adjustment should not be used
unless you have a known, precise non-
zero flow rate that you wish to match.
Before making any zero adjustments,
confirm that the system has reached its
normal operating temperature and
pressure and the transducer is mounted
m its final position.

-— Span
adjustment

- Zero
T adjustment

For transducers without the digital display:

1. Power the transducer and allow at least 30 minutes of warm up
time before attempting any adjustments. Set gas flow to zero.
Confirm that no flow exists.

2. Connect adigital multimeter to Pin 3 (0-5 Out) or, Pin 9 (420 Out)
and Pin 7 (Power Common). Check the reading. If it does not
indicate O+ .05 VDC, (or 4.0+ .016mA) adjust the zero poten-
tiometer.

Since the output signal does not indicate negative numbers, it is
necessary to adjust down from a slightly positive reading. Begin by
slowly rotating the zero pot clockwise until a positive reading is
indicated. To complete the zero adjustment, slowly tum the pot
counterclockwise until zero is achieved, or to the point where out- put
quits changing (may be slightly above zero point in some cas- es) DO
NOT ADJUST DOWNWARD BEYOND THIS POINT.

For transducers with the digital display:

1. Power the transducer and allow at least 30 minutes of warm up
time before attempting any adjustments. Set gas flow to zero.
Confim that no flow exists.

2. Observe the reading on the digital display. If'the reading is
greater than 1.0% of full scale, adjust the zero potentiometer.

IM-82
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820 Totalizer Operation

The optional 820 totalizer is designed to provide a totalizer func-
tion within the digital display of the 820 series. It will display the
flow rate, the total flow or both at once. If your instrument has this
option, it is described below. Note the flow units and the totalizer
units are pre-set at the factory and must be the same.

Screens:

The totalizer display has three screens which are accessed by
pressing the button circled in the photo below:

Screen 1 (start-up screen shown in photo above): Flow units are
shown together with the actual flow

Screen 2: Totalized flow in the same units as Screen 1 above
Screen 3: Actual flow is shown together with the total flow

Totalizer:

A total of 8 digits can be shown by the totalizer ranging from
0000001 t099999999. The decimal pont will automatically shift
position as the total increases. Upon reaching the maximum count
(99999999), the totalizer will “roll-over”--be cleared and begin
counting from zero again.

The totalizer may be cleared by going to screen 2 or 3 and then
pressing the button for more then 5 seconds. The clearing of the to-
talizer can be observed on the screen.

The total count is saved in non-volatile memory every 5 minutes.
If the unit is switched off within 5 minutes from power-up then no
total will be saved and the previous total will be shown at the next
power-up.

Caution: Due to the combination of the hardware/LCD, it may
happen that during power up the screen remains blank. If this oc-
curs, please tum the unit off and then back on again

3-4
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Chapter 4 Maintenance and Repair
A Top-Trak™ transducers essentially require no scheduled mainten-
ance other than periodic flow path cleaning if the gas is dirty. If an
inline filter is used, the filtering element should be periodically

Caution!
Itis important that this replaced or ultrasonically cleaned.
transducer be serviced CAUTION: Ifthe laminar flow element is removed from any Top-

and/or calibrated by

qualified personnel. Trak™ flow meter, re-calibration will be required to retum the in-

stument to original accuracy.

Calibration of Sierra Instruments flow meters and controllers re-
quires a calibrating standard of at least equal accuracy and prefera-
bly an order of magnitude better than the transducer, and a skilled
factory technician familiar with the Top-Trak. It is recommended
that Top-Trak meters be returned to the factory for annual evalua-
tion and calibration.

Included i this chapter are general instructions for:

e Transducer Cleaning Instructions page 4-1
e Transducer Calibration page 4-9
e Transducer Troubleshooting page 4-11
e Returning Equipment to the Factory ....ccomnnneeeee. page 4-12

Transducer Cleaning

Due to transducer design varations, separate cleaning instructions
are given in this chapter for each of the following models:

e Model 822/824 with nylon flow body
e Model 826/827 with aluminum flow body
e Model 822-S/824-S with stainless steel flow body

When toxic or comrosive gases are used, the transducer must be
thoroughly purged with mert dry gas before disconnecting from the
gas line. Transducers used with toxic or corrosive gases SHOULD
NOT BE returned to the factory since they constitute a safety ha-
zard. Contact the factory with specific questions.
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Flow Path Cleaning Model 822/824

B
™~ //
g =
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d

LFE
creen
(tor =10 slmeIOV\s
LFE holddown \
Inlet screen
O-ring \
Inlet
f|tt|ng\‘\' @

&

Figure 4-1. Model 822/824 Flow Components

Inlet and Outlet Screens

/_\ 1. Remove the transducer from the system.
. 2. Remove inlet and outlet fittings.
Caution!
When using toxic or cor- .
rosive gases, purge the 3. Pull out the laminar flow element (LFE) holddowns.

unit thoroughly with iner

dry gas before discon- .
necting from the gas line. 4. Replace or clean the inlet and outlet screens.

5. Re-assemble components. When the transducer is installed in
the system, leak test the connection.

6. To be within the original accuracy, calibrate the transducer (see
page 49).

414
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Laminar Flow Element
A The laminar flow element (LFE) is a precision flow divider which
diverts a preset amount of flow through the sensor tube. The par-
Caution! Removing ticular LFE used depends on the gas and flow range of the instru-
the LFE from the ment. To clean or inspect the LFE:

meter will change
your calibra- tion.
Do not remove
the LFE unless you are ) - .
prepared to re-calibrate 2. Remove the inlet and outlet fittings and inlet screen.

the instrument

1. Remove the transducer from the system.

3. The LFE has aslightly tapered shape with the larger diameter
on the upstream (inlet) side. To remove, use a blunt object
which does not mar the flow channels to push the LFE from the
outlet side to the mlet side. A 3/8-inch (9 mm) nut driver works
well.

4. Clean the LFE using an alcohol-based solvent. Make sure to
carefully clean all active flow channels in the LFE.

5. Re-nstall the LFE making sure to press it in the comect dis-
tance as shown below.

6. Re-assemble remaining components. When the transducer is
installed in the system, leak test the connection. Re-zero the
transducer (see Chapter 3).

7. Calibrate the instrument (see page 4-9).

——f-— B0 |- — - .61 -
(15.24) (15.49)
| |
7 / / /-
—_—
Inlet —=-| | —= Outlet
—_—
7 / i,
(21.59) (22.86)
Dimensions in inches (millimeters)

Figure 4-2. Comect LFE Position
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Flow Path Cleaning Model 826/827

Laminar Flow Element

The laminar flow element (LFE) is a precision flow divider which
A diverts a preset amount of flow through the sensor tube. The par-

. . ticular LFE used depends on the gas and flow range of the instru-
Caution! Removing

the LFE from the ment. To clean or inspect the LFE:
meter will change
your calibra- tion. 1. Remove the transducer from the system.

Do not remove
Lhr:;_:rgdugers:cﬁil;r::: 2. Remove the 6-32 hex nuts and washers. Remove the end caps. Note
ihe instrument the position of the three (3) LFE elements.
3. To remove the LFE, use a blunt object which does not mar
the flow channels to push the LFE from the flow body.

4. Clean the LFE using a suitable solvent. Make sure to carefully
clean all active flow channels i the LFE.

5. Re-nstall the LFE making sure to position it with both ends
even with the transducer flow body.

6. Re-assemble remaining components. When the transducer is
installed in the system, leak test the connection. Re-zero the
transducer (see Chapter 3).

7. Perform a calibration (see page 4-9).

LFE

3 e\emenm\
AN
\,

LFE holder

Mounting

bracket \

Figure 4-3. Model 826/827 Flow Components
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Flow Path Cleaning Model 822-S/824-S

Laminar Flow Element

The laminar flow element (LFE) is a precision flow divider which
diverts a preset amount of flow through the sensor tube. The LFE
is made of precision machined 316 stainless steel. The particular
LFE used depends on the gas and flow range of the instrument.
Should the LFE require cleaning or inspection due to deposition,
use the appropriate cleaning procedure which is specific to flow

body size.
“O"-RING
o
o
LAMINAR _T
INLET FITTING FLOW ELEMENT
(COMPRESSION
rr——

FITTING SHOWN) o
INLET FILTER SCREEN

Figure 44. Low Flow Transducer LFE Cleaning
Low Flow Transducers:

The LFE is accessed by unscrewing the main inlet fitting and re-
A moving it from the flow body. The LFE is screwed into the inlet
fitting, which has been specially machined for this purpose. To

Caution! Removing access the components:

the LFE from the
meter will change
your calibra- tion. 1. Remove the transducer from the system.
Do not remove
the LFE unless you are 2. The inlet filter screen is held in place in the inlet fitting by the
prepared tore-calibrate LFE. Disassemble by holding the fitting steady with a wrench
the instrument and unscrewing the LFE with a medium flat-tipped screwdriv-
er.

3. Remove the LFE assembly taking care not to bend the inlet
screen. Inspect the sealing O-ing and replace if necessary. In-
spect the mlet screen and replace if coroded or damaged. Light
to medium particulate contamination can be cleaned by back
washing with a suitable solvent. Air dry thoroughly.
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A

Caution! Removing
the LFE from the
meter will change
your calibra- tion.

Do not remove
the LFE unless you are
prepared to re-calibrate
the instrument

4. Inspect the LFE for damage and replace if necessary. Remember
that removal or replacement of the LFE or mlet screen requires
transducer re-calibration.

5. Re-assemble components. When the transducer is installed in
the system, leak test the connection. Rezero the transducer
(see Chapter 3).

6. To be within the original accuracy, calibrate the transducer (see
page 4-9).

HONEYCOMB LFE
4-40 NUT
214" LONG
4-40 SCREW
RANGING WASHERS
INLET
SCREEN 0.63" LONG STANDOFF
————-
FLOW

Figure 4-5. Medium Flow Transducer LFE Cleaning

Medium Flow Transducers:

In the medium flow body, the LFE assembly consists of the honey-
comb laminar flow element, inlet screen, 0.63 inch long standoff,
two ranging washers, 2-1U4 inch long 440 screw and 440 nut.

Range changes in the honeycomb element are made with various

diameter ranging washers. To access the components:

1. Remove the unit from the system.

2. Access the LFE by unscrewing the four 10-32 socket head cap
screws from the inlet side of the flow body and remove the in-
let end cap. (Note the position of the screws, one has a shorter
length.)

3. Remove the LFE assembly taking care not to bend the inlet
screen. Inspect the sealing O-ring and replace if necessary. In-
spect the mlet screen and replace if coroded or damaged. Light
to medium particulate contamination can be cleaned by back
washing with a suitable solvent. Air dry thoroughly.
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A

Caution! Removing
the LFE from the
meter will change
your calibra- tion.

Do not remove
the LFE unless you are
prepared to re-calibrate
the instrument

4.

Inspect the honeycomb element for damage and replace if ne-
cessary. Replacement of the LFE or inlet screen requires trans-
ducer re-calibration.

Re-assemble components. When the transducer is installed in
the system, leak test the connection.

To be within the original accuracy, calibrate the transducer (see
page 4-9).

3-12 INCH LONG I 6-32 NUT
6-32 SCREW :

RANGING HOMNEYCOMB LFE — RANGING

WASHER WASHER

-=—— INLET FILTER

SPACER
FLOW

Figure 46. High Flow Transducer LFE Cleaning

High Flow Transducers:

The high flow LFE is similar to the honeycomb element used in the
medium flow body but larger in diameter. The high flow body con-
sists of four parts: inlet tube, inlet cap, main flow body and end cap.
The inlet tube is only removed to inspect and replace the sealing O-
rng between the mlet tube and inlet cap. To access the components:

1.
2.

Remove the unit from the system.

To remove the inlet screen, remove the four 14-28 socket head
cap screws on the inlet side of the flow body and separate the
mlet cap from the main flow body.

Inspect the inlet screen for damage and corrosion and replace if
necessary. Light to medium particulate contamination can be
cleaned by back washing with a suitable solvent. Air dry thorough-
ly.

Inspect the sealing O-ring for damage and replace if necessary.
The mlet screen is mounted with the fine mesh side facing the in-
let.

To remove the LFE loosen and remove the four threaded rods
holding the end cap to the main flow body. Separate the end cap
from the main flow body and remove the LFE assembly. The LFE

IM-82
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assembly consists of: 6-32 x 318 inch long screw, a#6 washer,
two ranging washers, honeycomb laminar flow element, LFE,
spacer, inlet filter, and 6-32 nut.

6. Inspect the honeycomb element for damage and replace if ne-
cessary. Replacement of the LFE or inlet screen requires trans-
ducer recalibration.

7. Re-assemble components. When the transducer is installed in
the system, leak test the connection.

8. To be within the original accuracy, calibrate the transducer (see
page 4-9).

Sensor Cleaning and Inspection
Due to sensor design variations, the following sensor cleaning -
structions are for Model 822-S/824-S only. All other transducer
models must be returned to the factory.

Sensor cleaning is accomplished by simply rodding out the sen-

ﬁ sor with the Sensor Cleaning Stylette, part number “CKO availa-
ble from Sierra. A 0.028 inch diameter piano wire may also be
used.

To access the sensor for inspection or cleaning:

Caution! When using toxic or 1. Remove the transducer from the system. Remove the two sock-
corrosive gases, purge the unit et head access port plugs with a 1U4-inch Allen wrench. Visual-

thoroughlywithinert dry gas . .
before disconnecting from the ly inspect the sensing ports and sensor.

gasline.

1. Use ahemostat or tweezers to
push the cleaning wire into the
downstream opening of the
sensor tube. Do not force the
cleaning wire, move it back and
forth-DO NOT TWIST OR
ROTATE.

. i E 0.028-inch dia.

Access ports cleaning rod

2. Flush the sensor tube with a
non-residuous solvent compatible with the O-ring material. In
cases where solids are deposited in sensor, units should be
retumed to factory for complete cleaning and re-calibration.
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A

Caution!

Itis important that this
transducer be calibrated
only by qualified personnel.

3. Blow dry all parts with dry nittogen and re-assemble. When the
transducer is installed in the system, leak test the connection.
Re—zero the transducer (see Chapter 3).

Transducer Calibration

Calibration of Sierra’s flow meters requires a calibration standard
of at least four times the accuracy of the transducer. Sierra’s Cal-
Bench Automated Primary Calibration System is the preferred me-
thod of calibration and is used at the factory for all calibrations
from 10 sccm up to 50 slpm. Most calibrations can be performed
with a digital voltmeter (DVM) or multimeter with 0.25% accuracy
and four digits, dry nitrogen and the K-factor tables included in this
manual. Flow meters require a metering valve for setting a constant
flow rate.

The following procedures are offered as guidelines for calibration.
It is always best to return the transducer to the factory for calibra-
tion. Calibration checks and minor adjustments to the zero and full
scale are made via the access ports in the enclosure. If the linearity
needs adjustment (When installing a different bypass to change the
range) skip Step 2 and Step 3. If linearity does not need adjust-
ment, complete only Steps 1 through 3.

Step 1. Warm Up

Plug in the unit to be calibrated and allow at least 30 minutes warm
up time before attempting any adjustments.

Step 2. Zero Adjust

Slide open the zero and span access doors. Connect a DVM or
multimeter to the transducer output pins. Adjust the zero potenti-
ometer for 0.0 volts (4 mA) at zero flow.

Step 3. Check Full Scale

Generate full scale flow using a metering valve inline with the unit
under test. Compare the indicated flow rate with the flow standard
reading. If they agree to within +10%, adjust the span po-
tentiometer for exact agreement. Ifthe readings do not agree with-
mn +10%, attempt to determine the cause of disagreement. Possibil-
ities are:

leaks in the system or in the transducer

wrong or improper use of K-factor

wrong or improper correction for temperature and pressure
partially clogged or dirty sensor tube

IM-82
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* replacement  of components in the flow path do not exactly
match the original parts

This completes transducer calibration. To adjust lnearity, continue

with Step 4.

Step 4. Adjusting Linearity (see Figure 4-7)
First gain access to the printed circuit board inside the enclosure:

1. For units with the digital display, carefully rotate the display
until it hits the top plate. Slide the display’s two side panels up
and remove. Move the display aside taking care not to damage
the connecting cable.

2. Remove the two Phillips head screws from the top of the trans-
ducer enclosure. Remove the two Phillips head screws from the
back of the transducer enclosure. Pull the enclosure panels off.

3. Orient the transducer with the component side of the circuit
board facing you. Plug in the transducer and allow to warm up
for at least 30 minutes.

Step 5. Zero Adjust

Connect a DVM to the transducer output pins. Adjust the zero po-
tentiometer for 0.0 volts (4 mA) at zero flow.

Step 6. Calibrate 25%

Use the calibration standard to set a flow rate of 25% of full scale.
Adjust the span potentiometer R21 for 1.25 volts (8 mA) at the
output of the transducer.

Step 7. Calibrate 50%

Increase the flow rate to 50% of full scale. If the output is within
+0.05 V (02 mA), no adjustment is necessary. If the output is
beyond these limits, install a jumper block at J1 in the appropriate
position (see Figure 4-7). Adjust R25 for the proper reading.

Step 8. Calibrate 75% and 100%

Set the flow to 75% of full scale. If the output is outside the limits
set in Step 7, install a jumper block in J2 in the appropriate posi-
tion. Adjust R27 for the correct reading. Repeat this procedure for
100% flow using R29. Repeat Steps 6 through 8 at least one more
time.

4-10
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Figure 4-7. Pinted Circuit Board Component Locations

Transducer Troubleshooting

When you suspect that the transducer is not operating correctly,
there are a few simple checks that can be made before taking the

unit out of service:

Make certain that there are no leaks in the gas line.

Check that all cables are connected and are in good condition.

. Verify that the power supply is in the comrect range and

properly connected to the transducer.

Double check connector pin outs when replacing another man-
ufacturer’s transducer.

This information is provided to help locate the cause of a transduc-
er failure. It is not intended to be an all inclusive repair guide. For
most repairs, the unit should be returned to the factory for service.

IM-82
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Problem

Possible Cause

Solution

No output

No power
Inletfilter screen clogged

Clogged sensor
PCB defective

Plug in powersupply Clean or
replace screen Return to
factory for cleaning* Returnto
factory for repair

Unit will not zero

Gas leak

Application requires high pres-
sure and non-horizontalmounting
PCB defective

Find and correctleaks
Re-zero transducer

(see Chapter3)

Return to factory forrepair

Reads full scale
with no flow

Gas leak
Liquidpresentinsystem
Defective sensor

Find and correct leaks
Check forliquidin flowpath
Return to factory for repair

Output too high

Incorrect calibration or K-factor
Liquid presentin system
Defective sensor

Correct calibration/k-factor
Check for liquid in flow path
Return to factory for repair

Out of calibration

Dirty or clogged sensor
Change in composition of gas
Gas leak LFE dirty Inlet
filter screen clogged

Incorrect inletconditions
(1/2-inch size models)

PCB defective

Return to factory for cleaning®
See K-factory tables

Find and correct leaks

Clean LFE

Clean or replace screen Re-

plumbtransducercorrectly
(See Chapter2)
Return to factory forrepair

*Model 822-S/824-S see sensor cleaning instructions

4-12
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Returning Equipment to the Factory
Factory Calibration—All Models

Sierra Instruments maintains a fully-equipped calibration laboratory. All
measuring and test equipment used in the calibration of Sierra transducers
are traceable to NIST Standards. Sierra is ISO-9001 registered and con-
forms to the requirements of ANSI/NCSL-Z540 and ISOAEC Guide 25.

Instructions for Returning Your Instrument for Service

The following information will help you return your instrument to Sierra
Instruments' Factory Service Center and will ensure that your order is
processed promptly. Prices may vary depending on the flow range, type of
gas and operating pressure of your unit. To request a rough estimate of the
pricing, contact your local Sierra Instruments distributor or contact one of
our offices directly. A detailed quote will be provided following a full
evaluation of your instrument.

Please follow these easy steps to retum your instument for fac-
tory service:
1. Obtain a Return Materials Authorization (RMA) number from the

Sierra Instruments website at
http://www .sierrainstruments.com/rma/login.php

2. If you require service beyond calibration, but do not know which
service(s) will be required, describe the symptoms as accurately as
possible on the RMA form..

A 3. Pack your instrument carefully. Use the original packaging and

Caution! foam or bubble wrap (packing peanuts NOT recommended) and
Always fully netralize any include a copy of the RMA form (complete with Sierra supplied
toxic gas trapped in-side RMA number) with the unit(s).

the instrument before

removing it fromthe gas . . .
g”ne. ’ 4. Ship the unit(s) to the following address:

Sierra Instruments, Inc.
Attention: Factory Service Center
5 Harris Court, Building L
Monterey, CA 93940 USA

IM-82 4-13
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CUSTOMER SERVICE AND SUPPORT INFORMATION:

Email Technical Support: service@sierrainstruments.com
Email Sales: sales@sierrainstruments.com

FACTORY USA (Monterey, California)
TOLL FREE: 800-866-0200

PHONE: 831-373-0200
EMAIL: service(@sierrainstruments.com

European Sales & Service Center (Egmond a/d Hoef, Netherlands)
PHONE: +31 72 5071400
EMALIL: service(@sierra-instruments.nl

Asia Sales & Service Center (Shanghai, Peoples Republic of China)
PHONE: + 86 21 5879 8521

SAFETY NOTE ABOUT PURGING

WARNING: When toxic or corrosive gases are used,
purge unit thoroughly with inert dry gas before discon-
necting from the gas line to prevent personnel from be-
ing injured when coming in contact with the instrument.
If an instrument used with a toxic or corrosive gas is re-
turned to the factory, a Material Safety Data Sheet
A (MSDS) must be enclosed & attached to the outside of
the box to alert Sierra personnel of the potential hazard.
Also, make sure the inlet & outlet are solidly plugged off.
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Appendix A Conversion Formulas and Gas Tables

Conversion of Flow Rate to Other T and P Conditions

The flow rate of your transducer is referenced to certain “standard”
conditions of temperature and pressure. Unless otherwise specified
in your order, these standard conditions are 21 °C (70°F) and 760
mm of mercury (I atmosphere). If you wish to convert to other
“standard” conditions or to find the “actual” conditions i the pipe
where your instrument is installed, use the following relationship:

P1 T2

Q2= Q1 QY]
P2 Ti

( )1=The standard conditions under which your instrument
was calibrated,

() 2=The new standard conditions or the actual temperature
and pressure conditions in the pipe,

Q1= The gas mass flowrate referenced to the calibrated standard
conditions (sccm or slm),

Q2= The gas mass flow rate referenced to the new standard or
actual conditions (sccm or slm—“S” means “standard,”
accm or alm—“A” means “actual”),

P=  Absolute pressure (kg/cm: or psia), and
T = Absolute temperature (°K or °R) (°(K =°C +273, °R =°F + 460).

Example 1: Changing “Standard” Conditions

If your transducer has a flow rate reading of 10.00 slm and was cali-
brated at standard conditions of 70°F (21°C) and 1 atmosphere (14.7
psia), and if you wish to convert this reading to standard conditions of
32°F (0°C) and 1 atmosphere, then you would use Equation (1) as
follows:

14.7 460 + 32

Q2= (10.0) =928 sim
14.7 460 + 70

The flow rate referenced to 0°C will be approximately 7% lower than
when referenced to standard conditions of 21 °C.

IM-82 A-1
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Example 2: Finding the “Actual” Flow Rate

If the flow rate and calibrated standard conditions are as given in
Example 1 and you wish to find the actual flow rate at 100°F and
30 psig, then you would use Equation (1) as follows:

14.7 460 + 100
Q2 = (10.00) =3.47 Im
14.7+ 30 460 + 70

Calculating For a Single Gas

The following tables provide K-factors and thermodynamic prop-
erties of gases commonly used with mass flow meters and control-
lers. The purpose of these tables is two-fold:

1. Calibrating an “actual” gas with a reference gas. This is partic-
ularly useful if the actual gas is not a common gas or if it is
toxic, flammable, corrosive, etc.

2. Interpreting the reading of a flow meter or flow controller
which has been calibrated with a gas other than the actual gas.

In applying the tables, the following fundamental relationship is used:
Q1/Q2 = Ki/K2 )]

Where:

Q =The volumetric flow rate of the gas referenced to normal
conditions of 0°C and 760 mm Hg (sccm or sim),

K = The K-factor defined in equation (6),

() 1=Refers to the “actual” gas, and

() 2= Refers to the “reference” gas.

The K-factor is derived from the first law of thermodynamics ap-
plied to the sensor tube, as described in Chapter 1:

H= },lC pzT (2)

A-2
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Where:

H = The constant amount of heat applied to the sensor tube,

W = The mass flow rate of the gas (gm/min)

Cp = The coefficient of specific heat of the gas (Cal/gm);
Cpis given in the Table (at 0°C),

AT = The temperature difference between the downstream and
upstream coils, and

N = A correction factor for the molecular structure of the gas
given by the following table:

Number of Atoms in the Gas Molecule N
Monatomic 1.040
Diatomic 1.000
Triatomic 0.941
Polyatomic 0.880

The mass flow rate, |, can also be written as:

n=pQ 3)
Where:

p=  The gas mass density at standard conditions (gl); pis giv-
en in the tables (at 0°C, 760 mm Hg).

Furthermore, the temperature difference, AT, is proportional to the
output voltage, E, of the mass flow meter, or

AT = aE 4)
where:

a = a constant.

If we combine equations (3) and (4), nsert them into equation (2),
and solve for Q, we get

Q=(0N/pCy) (5)
where:

b =H/AE = a constant if the output voltage is constant.

IM-82
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For our purposes, we want the ratio of the flow rate, Q1, for an ac-
tual gas to the flow rate of a reference gas, Q2, which will produce
the same output voltage in a particular mass flow meter or control-
ler. We get this by combining equations (1) and (5):

Q1/Q2=Ki/K2= (N1/ pCp1 )/(N2/p2Cr2) (6)

Please note that the constant b cancels out. Equation (6) is the funda-
mental relationship used in the accompanying tables. For convenience,
the tables give “relative” K-factors, which are the ratios Ki/K2, nstead
of the K-factors themselves. In the tables, the relative K-factor is
Kacual/KN2 where the reference gas is the commonly used gas, nitro-
gen (N2). The remaining columns give Cp and p, enabling you to cal-
culate ki1/k2 directly using Equation (6). In some instances, Ki/K2
from the tables may be different from that which you calculate direct-
ly. The value from the tables is preferred because in many cases it was
obtained by experiment. Sierra calibrates every transducer with prima-
1y standards using the actual gas or a molecular equivalent reference
gas. The calibration certificate accompanying the transducer cites the
reference gas used.

Example 1:

A transducer is calibrated for nitrogen (N2), and the flow rate is
1000 sccm for a 5.000 VDC output signal. The flow rate for carbon
dioxide at a 5.000 VDC output is:

Qco2/Qn2 = Kco2/K N2, or

Qcoz2 =(0.74/1.000)1000 = 740 sccm

Example 2:

A transducer is calibrated for hydrogen (H2), and the flow rate is
100 sccm for a 5.000 VDC output signal. The flow rate for nitrous
oxide (N20) is found as follows:

Qn2o/Qn2 = K noK w2, or
Q n20=(0.71/1.01) 100 =703 sccm
Note that the K -factors relative to nitrogen must be used in each case.

Example 3:

We want a transducer to be calibrated for use with dichlorosilane
(SiH2CD) at a 100 sccm full scale flow. We wish to use the pre-
ferred reference gas Freon-14 (CFs). What flow of CF4 must we
generate to do the calibration?

Qsinzcr2 Qcra = K sitcr2 /K cra

100/Q cr4=0.869

Q cra=100/0.869 = 115 sccm

A4
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Calculating Dual Gas Mixtures
Equation (6) is used for gas mixtures, but we must calculate N/ p Cp

for the mixture. The equivalent values of p, Cp, and N for a dual
gas mixture are given as follows:

The equivalent gas density is:

P=(my /mp)Py+ (my [mg)P;

Where:

my = my; + 1y =Total mass flow rate (g/min).

()1= Refers to gas #1, and
( )2= Refers to gas #2

The equivalent specific heat is:
Cp= F1Cp1 + F2Cp2

Where:

F, = (my Py )/(mrP)
F, = (myPy)/(mpP)

The equivalent value of N 1is:
N = (my /mp)Ny + (my [ mr )N,

'The equivalency relationships tor p, Gp, and N for mixtures of
more than two gases have a form similar to the dual-gas relation-
ship given above.

IMPORTANT NOTE ABOUT K-FACTORS:

Please note that if you have a transducer calibrated for a gas such
as methane and wish to use the K-factors to measure a gas such as
air, that the inaccuracy of the measurement can range from +5 to
10%. The use of K-factors is, at best, only a rough approximation
and should not be used in applications that require a better than +5
to 10% accuracy.

It should also be noted that certain gases, in similar “families,” will
work exceptionally well with K-factors; however, those instances
are only true when similar thermal properties of the gas

are present.

IM-82 A-5
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Chemical | K-factor Cp Density Elastomer* Nylon ]
Relative - . Corrosive
Actual Gas Symbol N2 (Callg) | (g/l) @ | O-ring* Valve Compatible Gas
0°C Limited
Seat Warranty
Acetylene CoH2 0.58 0.4036 | 1.162 Viton® Viton®
Air 1 0.24 1.293 Viton® Viton®
Allene (Propadiene) Cs3H4 0.43 0.352 1.787 KR
Ammonia NH3 0.73 0.492 0.76 NEO KR
Argon Ar 1.45 0.1244 | 1.782 Viton® Viton®
Arsine AsH3 0.67 0.1167 | 3.478 Viton® KR
Boron Trichloride BCls 0.41 0.1279 | 5.227 KR KR YES
Boron Trifluoride BFs; 0.51 01778 [ 3.025 Viton® KR
Boron Tribromide Brs 0.38 0.0647 | 11.18 Viton® KR
Bromine Br2 0.81 0.0539 713 Viton® Viton® NO
Bromine Pentafluoride BrFs 0.26 0.1369 | 7.803 Viton® KR NO
Bromine Trifluoride BrFs 0.38 0.1161 | 6.108 Viton® KR NO
Bromotrifloromethane CBrFs 0.37 0.1113 | 6.644 Viton® | Viton®
(Freon-13B1)
1,3-Butadiene C4Hs 0.32 0.3514 | 2.413 Viton® Viton®
Butane CsH1o 0.26 0.4007 [ 2.593 Viton® Viton®
1-Butane C4Hs 0.3 0.3648 | 2.503 Viton® Viton®
2-Butane CsHsg CIS 0.324 0.336 2.503 Viton® Viton®
2-Butane C4Hs 0.291 0.374 2503 Viton® Viton®
TRANS

Carbon Dioxide CO2 0.74 0.2016 | 1.964 Viton® Viton®
Carbon Disulfide CS2 0.6 0.1428 | 3.397 Viton® Viton®
Carbon Monoxide CcoO 1 0.2488 1.25 Viton® Viton®
Carbon Tetrachloride CCl4 0.31 0.1655 6.86 Viton® KR NO
Carbon Tetra fluoride CF4 042 0.1654 | 3.926 Viton® | Viton®
(Freon-14)
Carbonyl Fluoride COF2 0.54 0.171 2.945 Viton® Viton®
Carbonyl Sulfide COsSs 0.66 0.1651 2.68 Viton® Viton®
Chlorine CL2 0.86 0.114 3.163 Viton® KR NO YES
Chlorine Trifluoride CIF3 0.4 0.165 4125 Viton® KR
Chlorodifluoromethane CHCIF: 0.46 0.1544 | 3.858 Viton® KR
(Freon-22)
Chloroform CHCI3 0.39 0.1309 [ 5.326 Viton® KR
Chloropentafluoroethane | C2CIFs 0.24 0.164 6.892 Viton® KR
(Freon-115)
Chlorotrifluromethane CCIFs 0.38 0.153 4.66 Viton® KR
(Freon-13)

* If no O-ring material is specified then O-ring to be used is Viton



Chemical K-factor Cp Density Elastomer* Nylon .
Actual Gas Symbol Re:‘la;ive (Callg) (9) @ O-ring Valve | Compatible Cogg:nve
0°C Limited

Seat Warranty

Cyanogen CaN2 0.61 0.2613 2.322 Viton® KR

Cyanogen Chloride CICN 0.61 0.1739 2.742 KR KR 800 Only

Cychlopropane CsHs 0.46 0.3177 1.877 Viton® KR

Deuterium D> 1 0.1722 1.799 Viton®

Diborane B2He 0.44 0.508 1.235 Viton® KR

Dibromodifluoromethane CBraF2 0.19 0.15 ATEX Viton® KR

Dibromethane 0.47 0.075 7.76 Viton® KR

Dichlorodifluoromethane CClaF2 0.35 0.1432 5.395 Viton® KR

(Freon-12)

Dichlorofluoromethane CHCIF 042 0.14 4.952 Viton® KR

(Freon-21)

Dichloromethylsilane (CHg) 2SiCl2 0.25 0.1882 5.758 Viton® KR

Dichlorosilane SiH2Cl2 04 0.15 4.506 Viton® KR

Dichlorotetrafluoroethane C2oCloFs 0.22 0.1604 7.626 Viton® KR

(Freon-114)

1,1-Difluoroethylene C2oHaF2 043 0.224 2.857 Viton® KR

(Freon-1132A)

Dimethylamine (CHas)2NH 0.37 0.366 2.011 Viton® KR

Dimethyl Ether (CH3)20 0.39 0.3414 2.055 Viton® KR

2,2-Dimethylpropane CsH12 0.22 0.3914 3.219 Viton® KR

Ethane CoHe 0.5 0.4097 1.342 Viton® Viton® NO

Ethanol C2HeO 0.39 0.3395 2.055 Viton® KR

EthylAcetylene CsHe 0.32 0.3513 2413 Viton® KR

Ethyl Chloride C2HsCl 0.39 0.244 2.879 Viton® KR

Ethylene CaH4 0.6 ~358 1.251 Viton® Viton®

Ethylene Oxide C2oH4O 0.52 0.268 1.965 KR KR

Fluorine F2 0.98 0.1873 1.695 Viton® KR YES

Fluoroform (Freon-23) CHF3 0.5 0.176 3.127 Viton® KR NO

Freon-11 CClsF 0.33 0.1357 6.129 Viton® KR NO

Freon-12 CClaF2 0.35 0.1432 5.395 Viton® KR NO

Freon-13 CCIF3 0.38 0.153 4.66 Viton® KR NO

Freon-13 B1 CFrF3 0.37 0.1113 6.644 Viton® KR NO

Freon-14 CF4 042 0.1654 3.926 Viton® Viton® NO

Freon-21 CHCIF 0.42 0.14 4.952 Viton® KR NO

Freon-22 CHCIF2 0.46 0.1544 3.858 Viton® KR NO

Freon-113 CCI2FCCIF2 0.2 0.161 8.36 Viton® KR NO

Freon-114 C2oCloFs 0.22 0.16 7.626 Viton® KR NO

Freon-115 CoCIFs 0.24 0.164 6.892 Viton® KR NO

Freon-C318 C4Fs 0.17 0.185 8.397 NEO NEO NO




Chemical K-factor Cp Density Elastomer* Nylon .
Relative . . Corrosive
Actual Gas Symbol N2 (Callg) (9/) @ O-ring Valve Compatible Gas
0°C Limited
Seat Warranty
Germane GeHa 0.57 0.1404 3.418 Viton® Viton®
Germanium GeClL4 0.27 0.1071 9.565 Viton® KR
Tetrachloride
Helium He 1.454 1.241 0.1786 Viton® Viton®
Hexafluoroethane C2oFs 0.24 0.1834 6.157 Viton® KR NO
(Freon-116)
Hexane CeH14 0.18 0.3968 3.845 Viton® KR
Hydrogen Ho 1.01 3.419 0.0899 Viton® Viton®
Hydrogen Bromide HBr 1 0.0861 3.61 Viton® KR
Hydrogen Chloride HCI 1 0.1912 1.627 KR KR YES
Hydrogen Cyanide HCN 1.07 0.3171 1.206 Viton® KR
Hydrogen Fluoride HF 1 0.3479 0.893 KR KR YES
Hydrogen lodide HI 1 0.0545 5.707 Viton® KR
Hydrogen Selenide H2Se 0.79 0.1025 3.613 Viton® KR
Hydrogen Sulfide H2S 0.8 0.2397 1.52 NEO KR
lodine Pentafluoride IFs 0.25 0.1108 9.9 Viton® KR
Isobutane CH(CHa)s 0.27 0.3872 2593 Viton® KR
Isobutylene C4Hs 0.29 0.3701 2.503 Viton® KR
Krypton Kr 1.453 0.0593 3.739 Viton® Viton®
Methane CHg4 0.72 0.5328 0.715 Viton® Viton®
Methanol CH3OH 0.58 0.3274 1.429 Viton® Viton®
Methyl Acetylene CsHs 043 0.3547 1.787 Viton® KR
Methyl Bromide CH3Br 0.58 0.1106 4.236 Viton® Viton®
Methyl Chloride CHsCI 0.1926 2.253 Viton® KR
Methyl Fluoride CHsF 0.68 0.3221 1518 Viton® KR
Methyl Mercaptan CHsSH 0.52 0.2459 2146 Viton® KR
Methyl Trichlorosilane (CHa3) SiCl3 0.25 0.164 6.669 Viton® KR
Molybdenum MoFs 0.21 0.1373 9.366 Viton® KR
Hexafluoride
Monoethylamine CoHsNH: 0.35 0.387 2.011 Viton® KR
Monomethylamine CH3NH: 0.51 04343 1.386 Viton® KR
Neon NE 1.46 0.245 0.9 Viton® Viton®
Nitric Oxide NO 0.99 0.2328 1.339 Viton® Viton® NO
Nitrogen N2 1 0.2485 1.25 Viton® Viton®
Nitrogen Dioxide NO2 0.74 0.1933 2.052 KR KR NO YES
Nitrogen Trifluoride NF3 0.48 0.1797 3.168 Viton® KR
Nitrosyl Chloride NOCI 0.61 0.1632 292 Viton® KR
Nitrous Oxide N20 0.71 0.2088 1.964 Viton® Viton®
Octafluorocyclobutane C4Fs 0.17 0.185 8.397 Viton® KR
(Freon-C318)
Oxygen Difluoride OF2 0.63 0.1917 2.406 Viton® Viton®
Oxygen 0O 1 0.2193 1427 Viton® Viton®
Ozone O3 0.446 0.3 2.144 Viton® Viton® NO




Chemical K-factor Cp Density Elastomer* Nylon .
Actual Gas Symbol Reﬁ;ive (Calig) (g) @ O-ring Valve | Compatible Cogg:nve
0°C Limited
Seat Warranty
Pentaborane BsHo 0.26 0.38 2.816 Viton® KR
Pentane CsHl2 0.21 0.398 3.219 Viton® KR
Perchloryl Fluoride CIOsF 0.39 0.1514 4.571 Viton® KR
Perfluoropropane CsFs 0174 0.197 8.388 Viton® KR
Phosgene COCl; 044 0.1394 4418 Viton® KR
Phosphine PH3 0.76 0.2374 1.517 Viton® KR
Phosphorous Oxychloride POCls3 0.36 0.1324 6.843 Viton® KR
Phosphorous Pentafluoride PHs 0.3 0.161 5.62 Viton® KR
Phosphorous Trichloride PCls 0.3 0.125 6.127 Viton® KR
Propane CsHs 0.36 0.3885 1.967 Viton® Viton®
Propylene CsHe 0.41 0.3541 1.877 Viton® Viton®
Silane SiH4 0.6 0.3189 1.433 Viton® KR
Silicon Tetrachloride SiCl4 0.28 0.127 7.58 Viton® KR
Silicon Tetrafluoride SiF4 0.35 0.1691 4.643 Viton® KR
Sulfur Dioxide SOz 0.69 0.1488 2.858 Viton® KR YES
Sulfur Hexafluoride SFe 0.26 0.1592 6.516 Viton® Viton®
Sulfuryl Fluoride SO2F2 0.39 0.1543 4.562 Viton® KR
Teos 0.09 KR KR YES
Tetrafluorahydrazine N2F4 0.32 0.182 4.64 Viton® KR
Trichlorofluormethane CClIsF 0.33 0.1357 6.129 Viton® KR
(Freon-11)
Trichlorisilane SiHCI3 0.33 0.138 6.043 Viton® KR
1,1,2-Trichloro-1,2,2 CCI2FCCIF2 0.2 0.161 8.36 Viton® KR
Trifluorethane (Freon-113) Viton® Viton®
Trisobutyl Aluminum (C4Ho)Al 0.061 0.508 8.848 Viton® KR
Titanium Tetrachloride TiCl4 0.27 0.12 8.465 Viton® KR
Trichloro Ethylene C2HCls 0.32 0.163 5.95 Viton® KR
Trimethylamine (CH3)3aN 0.28 0.371 2.639 Viton® KR
Tungsten Hexasfuoride WFs 0.25 0.081 13.28 KR Teflon YES
Uranium Hexafluoride UFs 0.2 0.0888 18.7 Viton® KR
Vinyl Bromide CH2CHBr 0.46 0.1241 4772 Viton® KR
Vinyl Chloride CH2CHCI 0.48 0.12054 2.788 Viton® KR
Xenon Xe 1.44 0.0378 5.858 Viton® Viton®
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Appendix B 822/824 Product Specifications

DIMENSIONAL SPECIFICATIONS

Model 820—Side View

Model 820—OutletView

Model 820 —Bottom View

—_ 2

6-32 X .15 DP, 2PL
/" (self tapping)

413 5.38 / 38
(1058) 3 y :
Without (135.9) L e
Display E T

o ) s 437z 2750 L 750
H:I—D - > T:u | I ©3) |~ Gasey || (1909
35 l (14.2) ‘-.—.- -‘7(360200)4’.
B 76.!
1.125
(88.9) ‘ (28:6)
L
Alldimensions are inches and inparentheses aremillimeters. Certified drawings are available on request.
FITTING SIZE Gas Pressure
1/8-inch Compression  1/4-inch Compression 1/4-inch NPT 150 psig (10 barg) maximum;
20 psig (1.4 barg) optimum
Dim. L 5.51{140.0) 5.70 (144.8) 3.50 (88.9) Gas & Ambient Temperature
3210 122°F (0 to 50°C)
Performance Specifications Leak Integrity
Accuracy 1% 10" atm cofsec of helium maximum
+/- 1.5% of Full Scale under calibration conditions including linearity over
159 to 25°C and 5 to 60 psia (0.3 to 4 bara)
If the meter is mounted with a vertical (up or down) flow path | R e |
the folowing accuracy de-rating applies: Flow Rate mbar
Notes: (1) Do not exceed 150 psig.
(2) Difference between inlet pressure and calibrated pressure. Do not exceed + 10 psig 100 scem 0.05
1slpm 0.54
OPERATING PRESSURE 10 slpm 5.40
Inlet Pressure 20 slpm 3
Deviation? 50 psig 100 psig 150 psig 30 slpm )
L1/~ 1 psig +1-1.5% of +1.5% of H-1.5% of AOSIpmi 88
Full Scale Full Scale Full Scale 50 slpm 122
+- 5psig +/-3.8% of +/- 4.5% of +-5.3% of
Full Scale Full Scale Full Scale .
- Power Requirements
+- 10 psig +- 6% of +-7.5% of +- 9% of 1210 15YDC, 15YDC nominal, 100 mA maximum
Full Scale FullScale Full Scale

Repeatability
+- 0.5% of Full Scale

Temperature Coefficient

0.08% of Full Scale per °F (0.15% of Full Scale per °C), or better
Pressure Coefficient

0.01% of Full Scale per psi [0.15% of Full Scale per bar), or better
Response Time

800 ms time constant; six seconds (typical) within

+- 2% of final value over 25 10 100% of Full Scale

Gases

OPERATING SPECIFICATIONS

Most gases; check compatibility with wetted materials; specify when
ordering

Mass Flow Rates

0 to 10 scem up to 0 to 50 slpm; flow ranges specified are for an
equivalent flow of nitrogen at 760 mm Hg and 21°C (70°F); other
ranges in other units are available (e.q., scth or nm3/h)

24VDC optional
Output Signal

Linear 0 to 5 VDC, 1000 ohms minimum load resistance
Linear 4 to 20 mA, 500 ohrs maximum loop resistange

Display

3.5 digit LCD (0.6 In H); removable for remote mounting

PHYSICAL SPECIFICATIONS

Wetted Materials

10% glass-filled Nylon® 6/6, 316 stainless steel, nickel plating,

Viton® " (" -rings standard

Neoprene® and 4079 Kalrez® "0”-rings optional

® Nylon, Viton, Neoprene, Kal-Rez, and Teflon are registered trademarks of DuPont.



ORDERING THE 822/824

—— Options ——

— Features -

Parent

1

2 3 4

1

2

3

Instructions: To order the 822/824 please fill in each number block by selecting the codes from the corresponding features below and following pages.

822 TopTrak® Mass Flow Meter with Display
Flow body constructed of 10.0% glass-filled Nylon &/6, with Viton® "0" rings and 316 stainless steel sensor. 3.5 digit LCD display. Linear, 0-5
VDC output signal; input power 12-15 VDC. Choice of inlet/outlet fittings. 9-pin "D" mating connector. Calibrated for flow ranges from 0-10
sccm to 0-50 slpm equivalent nitrogen flow; +/- 1.5% full scale accuracy; maximum temperature 122°F (50°C); maximum pressure 150 psig
(10.3 barg). CE Approved.

824 TopTrak® Mass Flow Meter. Same as above with no display.

Note: All slpm flow ranges also available in nlpm
You must select Low Flow Calibration under "Options" for 0-20 scem full scale flow range or less.

0 Customer supplies fittings MP Medium pressure calibration (40-150 psig (2.8-10.3 barg)

1 1/8-inch compression for 822, 824 (maximum flow 5 slpm) LF Low flow calibration (required for 0-20 secm full scale flow

2 1/4-inch compression for 822, 824 (maximum flow 50 slpm) il

3 3/8-inch compression for 822, 824

5 1/4-inch VCO for 822, 824 (maximum flow 50 slpm) cC Eattificaterol contormanics

8 1/4-inch VCR for 822, 824 (maximum flow 50 slpm})

10 6 mm compression for 822, 824 {maximum flow 50 slpm)

11 10 mm compression for 822, 824 RD(50) Remote display. Instruments ordered with remote display are
- not CE compliant.

13 1/4-inch Female NPT for 822, 824
- Note: Accessories must be entered as separate line items on your order.

NX 1/2-inch Female NPT for 826, 827 only

oV | Viton®

PV1 ‘ 12-15 VDC (see accessories for optional power supply)

V1 0-5 VDG, linear

V4 4-20 mA, linear

SIERRA INSTRUMENTS, MORTH AMERICA + 5 HaRRIS CQURT, BUILDING L ® MONTEREY, CAUFORMIA 93940 o (831) 373-0200 o Fax (831) 373-4402 » Winw SIERRAINS TRUMENTS,COM
SERRA INSTRUMENTS, EUROPE * BULMANSWEID 2 » 1934 RE EGMOND AAN DEN HOEF » THE NETHERLANDS » +3172 5071400 e Fax: +3172 5071401

SIERRA INSTRUMENTS, ASIA  SECOND FLOOR BUILDING 5 @ SENPU INDUSTRIAL PARK ® 25 HANGDU ROAD HANGTOU Towh o PU DoNG NEW DISTRICT ® SHANGHAI, P.R. CHINA 201316 « +8621 5879 8521/22 « Fax: +8621 5879 8586
8220824 H 06/22
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Appendix C 822S/824S Product Specifications

2 LOW FLOW BODY MEDIUM FLOW BODY HIGH FLOW BODY

FLOW RANGE FLOW RANGE, sim FLOW RANGE, slm
Gto10 0to15sim Otols 7 Ot
t—=EE = Process 25 or .375 .25 0r 375 Process 3750 .5 .50
TPLE?:SS 25(6.4) 25 (6.4) Tubing (6.4 or 9.5) (6.4 or 9.5) Tubing (950r127) (12.7)

Compression i YCR
{male} | (male} 275 0r.50 ale) | {male}
25or
4.840r5.0 213 11.89 or
84or5. T ——— :
Dim.L | (12290r 141'208 142'205 >8lor | 6.130r B i 1217 1175 | 1219
127.0 (116.8) | (124.5) 62701639 | 625 | 6.43 - (302 o 208.5) | (300.6)
Dim.L | (15830r | (1476 | (1557 300.1)
Note: {1) Metric fittings are available, consult factory. 162.3) or or
158.8) | 163.3)
Model 820S—Side View Model 820S—Side View Model 820S—Side View
125 L
] (;'123)]:1:( Gip [—
423
423 { (107.4) +
(107 4) 567
(132 E)) (1229 (;'54 g) 915
666
J s v i kel @329
w\thoutd\sp\ay
—m | @EJEJ e | |
Li L 4—1 ‘ | —_—T 3@
‘ L | ‘
L |
Model 820S—Bottom View Model 820S—Bottom View Model 820S—Bottom View
(A) M8, 2PL
£ (A) M4, 2PL (B) 6-32, 3PL B 50 (B) M6, 2PL
: 1.00 (A) 10-34, 2PL
N 0 0 0 e 5
A B b= X K 2 B oo
A L [E{@ @B} Hd: HE ;(50 50)
3= 2750 12} 1
— o 750 2.00
25) (69.85) G0 (g7 7.9 700 | _j* eI (Go.80) (5 5
3.00 8 3) (50 80)
(76.20) (247 7)
(108 o)
Model 820S—o0utlet View Model 820S—Outlet View Model 820S—Outlet View
-] 113
2 (287
j f‘(zs 7
a9 ﬁ 5
(124 1 : _ :
98 i ‘ 1,45
O‘@T 3(24,9) I 3 (36 8)
-—_+| ¢'£1134 1.22
e el (185) (310
@o.1) 1 a5
(52 1) (36.8)

All dimensions are inches. Millimeters are in parentheses. Certified drawings are available on request.



PERFORMANCE SPECIFICATIONS

Accuracy
+1.5% of full scale under calibration conditions including
linearity over 159 to 25°C and 5 to 60 psia {0.3 to 4 bara)

If the meter is mounted with a vertical {up or down)
flow path the folowing accuracy de-rating applies:

Operating Pressure |

Inlet Pressure 50 psig H 100 psig H 150 psig ‘

+1 osi +15%0of | £1.5%of | £1.5% of
psig full scale | full scale full scale
£ 5 B +38%af | £4.5% of :stcil-:% of full
psig full scale | full scale
) + 6% of +7.5% of | +9% of full
% 10psig full scale | full scale scale

Notes: (1) Do not exceed 150 psig. (2) Difference between inlet
pressure and calibrated pressure. Do not exceed + 10 psig.
Repeatability

+ 0.5% of full scale

Temperature Coefficient

0.08% of full scale per °F {0.15% of full scale per °C), or better
Pressure Coefficient

0.01% of full scale per psi {0.15% of full scale per bar) or
better

Response Time

800 ms time constant; six seconds (typical) to within

+ 2% of final value over 25 to 100% of full scale

OPERATING SPECIFICATIONS

Gases
Most gases; check compatibility with wetted materials;
specify when ordering

Mass Flow Rates

0to 10 scem to O to 500 slpm; flow ranges specified are for an
equivalent flow of nitrogen at 760 mm Hg and 21°C {70°F);
other ranges in otherunits are available (e.g., scfh or nm3sh)
Gas Pressure

500 psig (34 barg) maximum;

For pressures > 500 psig {34 barg}), consult C100/M100 HP
SmartTrak

30 psig (2 harg) optimum
Gas & Ambient Temperature
32t0122°F (0 to 50°C)

Leak Integrity

5 X 10-9 atm cc/sec of helium maximum

Power Requirements

12 to 15 VYDC, 15 VDC nominal, 100 mA maximum
24VDC optional, specify when ordering

Output Signal

Linear 0-5 VDC, 1000 ohms minimum load resistance
Linear4-20 mA, 500 ohms maximum loop resistance
Display (optional)

3.5 digit LCD (0.6 in H); removable for remote mounting

PHYSICAL SPECIFICATIONS

Wetted Materials

316 stainless steel, Viton® “0”-rings standard
Neoprene® and 4079 Kalrez® “0”-rings optional
Options

See "Price List” for available CE options

® Viton, Neoprene, Kalrez, and Teflon are registered trademarks of DuPont.

PRESSURE DROP ACROSS THE 8205

' FlowMeter  Flow rate Mbar ‘

Teter Fittings (inch) 3 114 1 |
8208 100 sccm .005 nfa nfa 309 nia n/a
8205 500 sccm ,006 nfa nfa .440 n/a nia
8205 1 slpm .006 nfa nfa 475 nfa nfa
8208 15 slpm RA .06 nfa 759 40 nfa
8208 20 slpm 08 .03 nfa 5.50 2.0 n/a
8205 50 slpm nfa 3 10 nfa 204 6.8
8205 100 slpm 2,0 .85 30 136 58 204
8205 200 slpm nfa 250 2.00 nfa 170 136
8205 500 slpm n/a nfa 85 nfa nfa 578
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ORDERING THE 8225/8245

E—— Features |

Option |

NNV
2

Parent 1 3 4 5

1

Y
2 3

4

Instructions: To order a 8225/824S please fill in each number block by selecting the codes from the corresponding features below and following pages.

* Maximum pressure 150 psig (10.3 barg} for vertical flow orentation.

MC Material certificates--US Mill certs on all wetted
flow body parts
GG Certificate of conformance

8225 Top-Trak® Mass Flow Meter with Display. Flow body and sensor constructed of 316 stainless steel, Viton® "0 "-rings. 3.5 digit LCD display.
Linear, 0-5 VDC output signal; input power 12-15 VDC. 8 Pin "D" mating connector and 1/4-inch fitting. Calibrated for flow ranges from 0-10
scem to 0-500 slpm equivalent nitrogen flow; 1.5% full scale accuracy; maximum temperature 122°F (50°C); maximum pressure 500 psig (34.5
harg) for horizontal orientation; maximum pressure 150 psig (10.3 barg) for vertical orientation. CEApproved.
8245 Top-Trak® Mass Flow Meter. Same as above with no display.
L 822S-L with display (0-10 sccm up to 0-15 slpm) 0 Customer supplies fittings
L 824S-L without local display (0-10 scem up to 0-15 slpm) 1 1/8-inch compression. For low flow bodies (maximum 5 slpm)
M 8225-M with display (0-15 slpm up to 0-100 slpm) 2 1/4-inch compression. For low and medium flow hodies
(also see M100M) {maximum 50 slpm)
M 8245-M without local display (0-15 slpm up to 0-100 sjpm) 3 3/8-inch compression. For low;, medium and high flow bodies
H 8225-H with dlisplay (0-100 slpm upto 0-500 slpm) (maximum 300 slpm)
(also see M100H) 4 1/2-inch compression. For medium and high flow bodies
H 8245-H without local display (0-100 slpm up to 0-500 slpm) 5 1/4-inch VCO. For low and medium flow bodies (maximum 50 slpm)
NOTE: ALL SLPM FLOW RANGES ALSO AVAILABLE IN NLPM 6 1/2-inch VCO. For low and medium flow bodies
7 1/2-inch VCO. For high flow hodies. {(maximum 300 slpm)
ov1 Viton®. For low, medium and high flow bodies 8 1/4-inch YCR. For low and medium flow hodies (maximum 50 slpm)
ON1 Neoprene®. For low and medium flow bodies g 1/2-inch VCR. For low, medium and high flow bodies
ON2 Neoprene®. For high flow bodies 10 & mm compression. For lows and medium flow bodies {maximum 50 slpm)
oK1 Kalrez®, For low flow bodies 1" 10 mm compression. For medium and high flow bodies
05 Kalrez?. For mediim: e ocles 12 12 mm compression. For medium and high flow bodies
0k3 Kalrez® For high flow bodies - - - -
13 1/4-inch FNPT adapter bushing. For low and medium flow bodies
14 3/8-FNPT. For low and med flow bodies only.
PVl 12-15VDC % 0-5 VDG, linear
V4 4-20 mA, linear
02C 02 Cleaning. Includes certification. Product cleaned for 02 service.
Inspected with ultra-violet light, double-hagged prior to shipment.
HP* High pressure calibration.
100-500 psig maximum (6.9-34.5 barg)
MP Medium pressure calibration. RD( ) Remote Display. Maximum 100 feet available on Models 8225
40-100 psig (2.8-6.9 barg) Specify cahle length in parentheses, $1 per foot. Instruments ordered
LF Low Flow calibration. Required for 0-20 scem full scale with remote display are not CE compliant
flow range or less

Note: Aceessories must be entered as separate line items onyour order.
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Series 820 Instruction Manual Appendix D

Appendix D 826/827 Product Specifications

2 PERFORMANCE SPECIFICATIONS

Accuracy Output Signal

+/-1.5% of Full Scale under calibration conditions including Linear 0ta 5 VDC, 1000 ohms minimum load resistance
linearity aver 59°F to 77°F (15°C to 25°C)and 5 to 60 psia (0.3 Linear 4 to 20 m&, 500 chms maximum loop resistance
to 4 bara) Display

3.5 digit LCD (0.6 in H); removable for remote mounting

Operating Pressure

Inle — ’ 100 g ‘ 150 psig OPERATING SPECIFICATIONS

Deviations
Wetted Material
+1psig +1.5% of +1.5% of +1.5% of Anodized aluminum, 316 stainless steel, nicke! plating, Yiton® “0"-rings standard;
N full scale full scale full scale Neoprene and 4079 Kalrez® “0"-rings optianal
) r38%offul | +a5%offun | 33%efll
+ 5 psig scale
scale scale
. + 6% of full +7.5% of full + 9% of full
+10 psig AR s AL R
scale scale scale
12 inch Female NPT, minimum, upstream 100D
i 1/2 inch Female NPT, minimum, downsiream 5D
Repeatability

+/-0.5% of full scale

Temperature Coefficient
0.08% of full scale per °F (0.15% of full scale per °C), or better

Pressure Coefficient
0.01% of full scale per psi (015% of full scale per bar), or better

® Witon, Meoprene, Kal-Rez, and Teflon are registered trademarks of DuPant.

Response Time
800 ms time constant; sl seconds (typical) to within
+/- 2% of final value over 25 to 100% of full scale

OPERATING SPECIFICATIONS

Gases
Most gases; check campatibility with wetted materials; specify
when ordering

Mass Flow Rates

0t0 75 up to Oto 175 shpm; flow range is for an equivalent
flow of nitrogen at 760 mm Hg and 21°C (70°F); other ranges
in other units are available (e.q., scfh or nm3/h)

Gas Pressure

150 psig (10 barg) maximum
20 psig (1.4 barg) optimum
Pressure Drop

15.0 mbarat 75 slpm

67.8 mbar at 175 slpm

Gas & Ambient Temperature
3210 122°F (0 to 50°C)
Leak Integrity

13 10-4 atm cc/sec of helium maximum

Power Requirements
1210 18 VDC, 15VDC nominal, 100 mA maximum
24VDC optional
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DIMENSIONS

826 —Outlet View

826 —Bottom View
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All dimensions are inches and in parentheses are millimeters, Certified drawings are available on request,




4

ORDERING THE 826/827

— Features | ‘ Option

Parent

2 3

1 4 1 2

3

Instructions: To order a 826/827 UHP please fill in each number block by selecting the codes from the corresponding features below and following pages.

826 TopTrak® Hi-Flow Mass Flow Meter with Display
Remember this meter requires 10 diameters up-stream and 5 downstream for optimum performance. Flow body constructed of aluminum,
with Viton® "0" rings and 316 stainless steel sensor. 3.5 digit LCD display. Linear, 0-5 VDC output signal; input power 12-15 VDC, 1/2-inch
FNPT inlet/outlet fittings. 9-pin "D" mating connector. Calibrated for flow ranges from 0-75 slpm up to 0-175 slpm equivalent nitrogen flow;
+/-1.5% full scale accuracy; maximum temperature 122°F (50°C); maximum pressure 150 psig (10.3 barg). CE Approved.
827 TopTrak® Hi-Flow Mass Flow Meter, Same as above with no display.
Note: All slpm flow ranges also available in nlpm. You must select Low Flow Calibration under "Options” for 0-20 scem full scale flow range or less. Model 826 and 827 require
upstream and downstream straight, non restricted 1/2" pieces of pipe. See Instruction Manual for specifics on straight run requirements for the Models 826 and 827 only.
0 Customer supplies fittings MP Medium pressure calibration {40-150 psig (2.8-10.3 barg)
1 1/8-inch compression for 822, 824 (maximum flow 5 slpm) LF Low flow calibration (required for 0-20 scem full scale flow
2 1/4-inch compression for 822, 824 (maximum flow 50 slpm) range or less)
3 3/8-inch compression for 822, 824
5 1/4-inch VCO for 822, 824 (maximum flow 50 slpm) cC CartiicataoF eantarnanes
8 1/4-inch VCR for 822, 824 (maximum flow 50 slpm)
10 6 mm compression for 822, 824 (maximum flow 50 slpm)
11 10 mm compression for 822, 824 RD(50) Remote display. Instruments ordered with remote display are
- not CE compliant.
13 1/4-inch Female NPT for 822, 824
NX 1/2-inch Female NPT for 826, 827 only
o1 | viton®
PV1 | 12-15VDC (see accessories for optional power supply)
V1 0-5 VDC, linear
v4 4-20 mA, linear
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