
OEM Mass  Flowmeters

...from TSI, a leading supplier of OEM flowmeters to the 
medical industry for more than 15 years.

TSI’s OEM mass flowmeters are optimized for the criti-
cal demands of respiratory care devices.  They feature
high accuracy, high turndown ratio, fast response, 
and low pressure drop, key characteristics needed for
breathing circuit measurements and control.  Our
thermal flow sensors are based on the technology of
TSI Incorporated, a world leader in flow measurement
for more than 37 years.

AP P L I C A T I O N S
• Ventilators—Measure mass flow of inspiratory air or

oxygen as well as expiratory flow.
• Spirometry—Fast, accurate sensors for use in spirometry

systems and instruments.
• Other Cardio-respiratory Instrumentation—Ideal for

systems requiring fast, accurate flow measurement.

FE A T U R E S
• Measures mass flow rate of gasses to 300 slpm.
• Measures volume to 99.9 liters.
• Fast, 4 msec response allows accurate, integrated mea-

surements needed for closed loop control systems.
• High accuracy at all flow rates and all points in the

breathing cycle; accuracy specified as a percent of read-
ing rather than a percent of full scale.

• Low pressure drop minimizes flow circuit back-pressure.
• Flow output compensated for gas temperature; can be

altitude/pressure compensated with user-supplied signal.

• Fast, digital interface for data output and device control;
analog output available on Model 4020.

CO S T EF F E C T I V E SO L U T I O N S
With 37 years experience in developing research instru-
ments, TSI has learned to produce custom, laboratory-
grade flowmeters in high volume for imbedded instru-
ment applications.  We use fully automated, NIST-trace-
able flow calibration systems, specialized sensor fabrica-
tion systems, custom-molded components, and other cost-
reducing techniques.

ST A N D A R D O R CU S T O M OEM DE S I G N S
The Models 4010 and 4020 are standard configurations
that can be designed directly into many OEM applica-
tions.  Alternatively, we can develop a custom OEM
flowmeter whenever an application requires a special
interface, flow specification, or mechanical configuration.
TSI also offers mass flowmeters optimized for very low
flow ranges for use in anesthesia gas delivery systems as
well as neonatal and pediatric ventilators and respiratory
systems.  Consult TSI for more information.

Model 4010/4020



Flow Measurement
Range 0-300 slpm
Accuracy 2% of reading or 0.05 slpm (0.10 slpm for 4020 analog 

output only) whichever is greater, at 21.1°C and 
101.3 kPa*

Output See interface table below
Response See graph at right

Volume Measurement
Range 0.01 to 99.9 liters
Accuracy 2% of reading
Output Available via serial interface

Gas Calibration Calibrated to air or 100% O2; user-programmable 
for mixtures

Pressure Drop See graph at right
DC Power Required 5.0 ±0.25 VDC, 250 mA maximum; DC power 

supplied via interface connector

Temperature
Operating 0 to 50°C
Storage -20 to 60°C

Weight 125g
Flow Body Material Polycarbonate

Interface Model 4010
Analog Output (none)
Digital Interface SPI data bus, bi-directional, 

plus UART TTL level serial bus, 
bi-directional, 38.4 kbaud

Instrument Reset TTL dedicated pin
Interface Connector 14 pin header connector

*Add uncertainty of 0.075% of reading/°C above
or below 21.1°C .  When externally supplied
pressure signal is available (not available), add
the following uncertainty.  For pressures above
101.3 kPa add 0.015% (0.06%) of reading per
kPa.  For pressures below 101.3 kPa add 0.022%
(0.09%) per kPa.  Accuracy stated using dry gas,
<10% RH.

Specifications are subject to change without notice.

TSI thermal mass flowmeters incorporate two sensors that are exposed to the flow stream.  A platinum film sensor
measures flow and a thermistor measures gas temperature.  The flow sensor is heated and maintained at a constant
temperature.  The passing flow convects heat from the sensor in relation to the mass flow rate.  The temperature sen-
sor is used to compensate for changes in gas temperature.

TSI Incorporated
Flowmeter Division
500 Cardigan Road
St. Paul, MN 55126 USA 

Tel: 888 TSI FLOW
888 874 3569
651 490 3849

Fax: 651490 4053
E-mail: flowmeters@tsi.com
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Specifications

How it Works

130 mm
(Base Flowmeter)

Mount Spacing
66 mm

64 mm

16 mmMount

38 mm

Many inlet/outlet adapters
available to fit your
application. Consult factory.

Model 4020
0 - 4V linearized flow signal
UART TTL level serial bus, 
bi-directional, 38.4 kbaud

TTL dedicated pin
14 pin header connector


