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The iSeries Vortex Flow Meter
for Precise Steam, Liquid, and Gas Flow Measurement






Reach Performance tevets

241i insertion

240i inline

you never believed achievable.

Industrial and manufactur-
ing process control both
rely on the highest
accuracy steam, liquid,
and gas flow measure-
ment possible to optimize
productivity, efficiency
and cost savings.

In the 1990s, Sierra
designed and introduced
InnovaMass®, the first
multivariable mass vortex
flow meter in the world.
Today, with the latest in
firmware advancements,
robust software applica-
tions, and Sierra’s
automated state-of-the-art
calibration facility, the
next generation Innova-
Mass iSeries—240i (inline)
and 241 (insertion)—build
on their predecessor’s
success to drastically
exceed their performance.

Five Instruments
in One

Through a single process
connection, InnovaMass
continues to empower
customers with mass and
volumetric flow rate,
density, temperature and
pressure. Five instruments
in one. As a result, total
cost-of-ownership for
customers plummets.
Lower initial cost, less
complex installation, and
reduced maintenance
costs contribute to
significant savings.

The Flow Engine
Behind it All

At the heart of every 240i
and 241i is advanced
digital signal processing to
enhance vortex shedding
flow metering technology
and fluid dynamic
measurements.

Sierra’s Raptor™ OS is

the true “brain” of the
instrument and includes a
revolutionary, living, learn-
ing algorithm set made
possible by today’s power-
ful microprocessors.

Raptor manages all five
process variables in real
time and enhances the
velocity signal for greater
sensitivity at lower flows.
The result is a proprietary,
fundamentally different
flow rate calculation using
all pertinent variables for
the most precise, stable
and accurate flow meas-
urement possible.

Raptor interfaces with
Sierra’s many software
apps to read, adjust and
even upgrade the meter
firmware in the field.

High Accuracy
Through Density and
Reynolds Number
Calculation

Typical vortex flow meters
measure the velocity of a
flowing fluid and derive
volumetric flow rate from
that measurement.

Some meters take it a step
further by using tempera-
ture and pressure
measurements to calcu-
late mass flow rate. This
yields typical accuracies
of +/- 2.0% of full scale
over a flow range of 1to
30 fps (0.3 to 9.0 mps).

InnovaMass has multivari-
able capability built-in.
Raptor uses direct velocity,
temperature and pressure
measurements, coupled
with an on-board fluid
properties database, to
calculate the fluid’s
density and Reynold’s
number in real time.

This is critical in real-world
applications. For example,
a 10% change in steam
pressure (thus affecting
density) will introduce a
10% error in mass flow
measurement unless
compensated. A corre-
sponding change in the
Reynold’s number may
dampen the flow signal
enough to cause the meter
to read no flow.

Employing the power of
Sierra’s Raptor OS,
InnovaMass measures
liquid flow rates to better
than +/- 0.7% of reading
at flows under 1.0 fps
(0.3 mps).



240i / 241i Highlights

« Accuracy of up to 0.7% of reading

« Fluids: Mass or volumetric
flow metering of gases, liquids
and steam

« Pipe/duct size:
Insertion version: 2 inch (50.8mm)
to 72 inches (1.8M)
Inline version: 1inch (DN25) to
8 inches (DN200)

» Hot-tap probe retractor
« 30:1 turndown

« Free user software

« Field firmware upgrades

« Multivariable: mass flow rate,
volumetric flow rate, density,
pressure, temperature

» Dynamic density calculation
improves steam metering accuracy

« Flow Energy: steam enthalpy
and AGAS8 natural gas

« In-Situ calibration validation
» No moving parts

» Raptor OS “Brain” manages
all inputs

« Sierra fluids library, improves
over time

« Multi-language capable

» Three configurable 4-20 mA
outputs

- Digital communications
» Removable SD card

« Hazardous area approvals

Notable Apps

» ValidCal Diagnostics

- Datalogging

« Flow Totalizer

» MeterTuning

» Low flow signal tuning

« Dial-A-Pipe: Change pipe size
» Dial-A-Fluid: Change fluid type
« FloPro

Insertion Vortex
Flexibility

The 241i insertion vortex
meter is an economical
solution for applications
from 2-inch (50.8 mm) pipes
to 72 inches (1.8M) in
diameter and larger. Meas-
urement is possible with a
single pipe insertion point,
greatly reducing installation
costs. The 241i can be hot
tapped into applications with
an optional probe retractor
(see below). More compact
probe lengths are available
based on application
requirements.

It has Apps

InnovaMass is the first mass
vortex flow meter to come
with comprehensive soft-
ware apps for ease of use,
field adjustment and calibra-
tion validation.

Apps like the MeterTuning™
tool adjust inputs and out-
puts making the meter easy
to tune in difficult applica-
tions.

Apps like ValidCal™
Diagnostics make field
calibration validation easy.

Change pipe sizes and
measured fluid in the field
with apps like Dial-A-Pipe™
and Dial-A-Fluid™.

Sierra has many more

apps under development to

enhance your product expe-
rience. When released, you

can immediately download

and begin using them.

Know Your
Flow Profile

The 241i insertion version
has a vastly improved flow
profile calculation using a
proprietary application
called FloPro.



With all insertion point veloc-
ity flow meters, knowing the
flow profile is key to stable
and reliable accuracy.

FloPro improves flow profile
knowledge by also calculat-
ing the transitional flow
regime that occurs between
laminar flow and turbulent
flow. This all adds up to
accuracy you can rely on.

WaterLoop
World Class
Calibration

Designed by Sierra and
located at our metrology
headquarters in Monterey,
California, Sierra’s Water-
Loop™ is among the world’s
most accurate liquid/gas
calibration facilities.

Rated at +/- 0.2% of reading,
all calibrations follow the
guidelines of ISO 17025 and
are directly traceable to
national standards such as
NIST (US National Institute of
Standards and Technology).

Fully automated, once

flow application data is
programmed, calibration
automation software
manages all aspects of flow
calibration testing. This
results in high-speed time-
aligned data acquisition and
performance analysis over
the entire flow measurement
range, and generates a
calibration certificate docu-
menting instrument perform-
ance upon completion.

Service,
Commissioning
& Training

The need to deliver fast,
localized support to global
customers has resulted in
the establishment of dedi-
cated Sierra Flow Centers
on almost every continent.
And they are backed up by
technical experts in over

150 locations in more than
50 countries.

Sierra’s team of engineers
can commission your flow
meter for optimal perform-
ance and train you to get the
most out of your instrument.

We provide lifetime support
for all Sierra products

and will get on a plane to
help you when necessary.

Sierra’s Big-3
Technologies

InnovaMass is one of
three advanced flow meter
technologies Sierra has
developed to help facility
managers tackle tough
energy management
challenges.

For what we call our Big-3,
Sierra has become a
recognized expert in thermal
mass (QuadraTherm®), vortex
shedding (InnovaMass®),
and transit-time ultrasonic
(InnovaSonic®). Sierra is the
only company in the USA to
manufacture all three flow
technologies.

The Big-3 are optimized

to be a complete solution for
flow energy measurement—
facility flows that impact
costs like compressed air,
natural gas, steam, and hot
or chilled water.

As new apps and improve-
ments become available,
all Big-3 technologies
benefit and are field
firmware upgradable.

Watch the Video

sierrainstruments.com
/innovamass-video





































V6DP1 | Three analog outputs (4-20 mA), one alarm, one pulse, Profibus DP with external M12 connection. Not available with AC power; Available only NAA
V6DP2 | Three analog outputs (4-20 mA), one alarm, one pulse, Profibus DP with terminal block connection. Not available with AC power
V6FF Three analog outputs (4-20 mA), one alarm, one pulse, Foundation Fieldbus with terminal block connections
ST Standard process temperature -40°F to 392°F (-40°C to 200°C). Note: for NAA meters (code 1 above) ST can be used to 425°F (218°C)
MPO No pressure sensor: used with V and VT option
MP1 Maximum 30 psia (2.1 bara), proof 60 psia (4.1 bara)
MP2 Maximum 100 psia (6.9 bara), proof 200 psia (13.8 bara)
MP3 Maximum 300 psia (20.7 bara), proof 600 psia (41.4 bara)
MP4 Maximum 500 psia (34.5 bara), proof 1000 psia (69.0 bara)
oM Compression fitting 2-inch Male NPT, 1500 psig (103 barg) CFD Compression fitting on DN50/PN16 flange
ti o
pressure rating CGD Compression fitting on DN50/PN40 flange
CF Compression fitting on 2-inch class 150 Ib flange .
CHD Compression fitting on DN50/PN64 flange
CG Compression fitting on 2-inch class 300 Ib flange )
PFD Packing gland on DN50/PN16 flange
CH Compression fitting on 2-inch class 600 Ib flange .
PGD Packing gland on DN50/PN40 flange
Packing gland*on 2-inch Male NPT, 50 psig (3.4 barg) maximum -
process pressure for live insertion/removal without a retractor. PHD Packing gland on DN50/PN64 flange
PM Packing gland itself rated to 500 psig process pressure. Packing
gland live insertion/removal up to 500 psig (34.5 barg) must use
a retractor.
PF Packing gland on 2-inch class 150 Ib flange
PG Packing gland on 2-inch class 300 Ib flange
PH Packing gland on 2-inch class 600 Ib flange
Note: Maximum pressure is dependent on temperature plus flange rating.
241i-Removable | Removable Retractor for use with packing gland PM, PF, PG, PH, PFD, PGD, PHD. Use with iSeries only.
Retractor
MC Material certificates—US Mill certs on all wetted parts
PT Pressure test certificate
cc Certificate of conformance
NC NACE certification
241i-IM Instruction Manual
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