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An Aeroprobe air data system can greatly improve the stability, 
maneuverability, and safety of light, compact unmanned aircraft 
used in research, or defense roles. 
 
Aeroprobe multi-hole probe systems represent a robust and 
reliable method for direct air data measurement. Our air data 
systems  are highly accurate and available in sizes suitable for 
UAV monitoring, wind tunnel instrumentation and aircraft 
avionics, and rocket 

Aeroprobe’s air data systems are designed for maximum 
accuracy in an easy-to-integrate package. They serve as the 
most reliable solution for all types of air data measurement 
with minimum integration cost. Aeroprobe systems operate 
as a primary air data instrument, as research instrumentation, 
or for redundancy purposes. Aeroprobe can assist aerospace 
engineers with advanced design support, such as characterizing 
an airframe’s influence on probe measurements.
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Data reduction with an air-data probe requires no specialized software 
and is simple enough to be performed in real-time by an on-board 
computer or telemetry system. Unlike our conventional probes, the air-
data probes are limited to incidence angles of about 20°, but feature 
a ring of static ports that eliminate the need for a separate Pitot-static 
tube. They are more accurate than conventional probes and provide a 
similar frequency response. They can be heated internally for use on a 
high-altitude Unmanned Aerial Vehicles (UAVs).

Our air-data probes are currently being used as the primary air-data 
sensor for several different UAVs, and can also be found on wind 
turbine blades, or race cars around the world where they provide real-
time yaw data.

small. light. accurate.

coNtact aeroprobe      
  
 +1  540 - 443 - 9215 x4223
sales@aeroprobe.com
www.aeroprobe.com        

specificatioNs

Geometry & Construction
Probe Geometry     
number of holes
Tip Geometry
Tip Diameter

 
Material

Pneumatic  
Connections

Mounting

Operational  
Temperature

Straight (Typical), L-Shaped
1 (Pitot), 3, or 5
60° Conical, Hemispherical
6.35 mm, 4.8 mm, 3.2 mm  
Standard ±0.018 / 0.124 15 
(Larger probes by request) 
Brass Tip, Ferrules and Hex Mount.
Shafts and Internal Tubing Stainless.  
All-Stainless Option Available.
Typical Exit Tubing of 0.89 mm – 
       1.6 mm (0.035” – 0.063”) OD.  
Swagelok Fitting Option for 
        1.6 mm (or larger) Exit Tubes.
Tygon R3603 Formulation, 1/32” ID,
        3/32” OD Standard

Hex Prism (Standard), Rectangular Prism,
Cylindrical. Custom Mounting Available.
 
0°C – 150°C Standard,
-80°C – 150°C with Heater
(Heater Control May be Required)

Measurement Accuracy* 

Flow Angles

Air Speed

Calibration 
Flow Angles

Calibration
Flow Speeds

Auxiliary  
Data**

Pressure Data  
Reduction

Pitch Angle (a): ±0.15°
(a < 12°), ±0.4° (a < 20°)
Yaw Angle (b): ±0.15°
(b < 12°), ±0.4° (b < 20°)
(V): ±0.15% FS Typical,
±0.5% FS Max 
±20° Pitch and/or Yaw (3HP)
±20° Pitch and Yaw (5HP)
Pitot-Static Probe Accuracy with Flow
Angle can be Calibrated at up to 20°.

17 m/s to 345 m/s (Mach 0.05 - 1.0)
      for Probe Tip Diam. < 9.5 mm (3/8”)
17 m/s to 65 m/s (Mach 0.05 - 0.19)
      for Probe Tip Diam. > 9.5 mm (3/8”)
Absolute reference pressure 
Total temperature

Up to 4th Order Polynomial Fits for
Pressures, Angles (3HP, 5HP)

*utilizing 0.1% accurate pressure sensors, with Aeroprobe calibration 
** For most accurate compressible pressure-to-velocity reduction

full technical specifications at aeroprobe.com
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Small. Light. Accurate.

An Aeroprobe air data system can greatly improve the stability, 
maneuverability, and safety of light, compact unmanned aircraft 
used in research, or defense roles. By delivering real-time data, 
remote pilots can visualize the most accurate representation of 
the aircraft’s environment.
 
The Aeroprobe Air Data Computer (ADC) provides accurate, fast 
air data to a UAV �ight controller. Integrating this feedback into 
the �ight controller allows for unprecedented control �delity 
and response in very small UAVs.
 
Aeroprobe’s air data systems address the needs of an ever-
growing UAV market that has expanded applications in scienti�c 
research, defense, and commercial industry. They enable the 
smallest UAVs to reap the stability and endurance bene�ts that 
real-time air data measurement provide to a �ight controller.

and response in very small UAVs.

Aeroprobe’s air data systems address the needs of an ever-
growing UAV market that has expanded applications in scienti�c 
research, defense, and commercial industry. They enable the 
smallest UAVs to reap the stability and endurance bene�ts that 
real-time air data measurement provide to a �ight controller.
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L-shaped air data probe

Heated air data probe

Thermocouple Installation

Carbon Fiber Construction 

COTS and OEM Hardware Versions Available

High Speed: up to 100 Hz Reporting Rate

Low Power: <2 Watt Power Consumption

OD as small as 3mm (1/8”)

Length as short as 152mm (6”)

De-Icing Heater Installation 

Average of <1° Angle Error

Average of <1% Velocity & Altitude Error

Real Time Air Data: Angle of Attack, 
Angle of Sideslip, Velocity, Altitude

ON-BOARD AIR DATA SYSTEMS

Aeroprobe is setting a new standard for in-�ight 
air data with its On-The-Fly! system. On-The-Fly! 
(OTF) incorporates Aeroprobe’s industry-leading 
air-data reduction algorithms into a compact, 
lightweight air data computer which streams 
and/or logs air data at rates up to 100Hz. 
 
Utilizing microprocessors and the latest in 
miniaturized, high-reliability pressure sensors, 
the OTF air data computer (ADC) weighs in at 
only 150g.  Due to its compact size, the ADC can 
be mounted in close proximity to the air data 
probe which can be mounted on a fuselage, 
wing or boom.
 
Unlike traditional air data booms, the On-The-
Fly! system has no moving parts.  An air data 
probe extends into the free stream �ow where 
pressure is developed on the tip ports and on the 
static ring.  An embedded system implementing 
Aeroprobe’s air-data reduction algorithms then 
calculates angle of attack, angle of sideslip, �ow 
velocity and altitude, streamed in real-time to a 
�ight controller or logged to the on-board data 
storage.

Aeroprobe multi-hole probe systems represent a robust and reliable 
method for direct air data measurement. Our air data systems  are 
highly accurate and available in sizes suitable for all classes of UAV, as 
well as  use with wind tunnel instrumentation and aircraft avionics.

Aeroprobe’s air data systems are designed for maximum accuracy in 
an easy-to-integrate package. They serve as the most reliable solution 
for all types of air data measurement with minimum integration 
cost. Aeroprobe systems operate as a primary air data instrument, as 
research instrumentation, or for redundancy purposes. Aeroprobe can 
assist aerospace engineers with advanced design support, such as 
characterizing an airframe’s in�uence on probe measurements.
 
Aeroprobe aims to increase the range of applications and bene�ts 
provided by UAV. Our engineering expertise and attention to detail has 
produced technology with versatile applications and reliable accuracy 
for over 15 years. Integrate an Aeroprobe system into your project and 
you’ll �nd your air data problems get a lot smaller.

Aeroprobe multi-hole probe systems represent a robust and reliable 
method for direct air data measurement. Our air data systems  are 
highly accurate and available in sizes suitable for all classes of UAV, as 

COMPLETE AIR DATA SOLUTIONS

CAPABILITIES & OPTIONS: PROBES

CAPABILITIES: AIR DATA COMPUTER

CONTACT AEROPROBE      
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sales@aeroprobe.com
www.aeroprobe.com/        

Area-I PTERA UAV using Aeroprobe air data systems



On-The-Fly! Air Data System                                            

 
Complete Air Data Solutions 
Building on 15 years of experience, tens of thousands of 
hours of wind tunnel testing and countless hours of on-
vehicle air data logged, Aeroprobe is setting a new 
standard for in-flight air data with its On-The-Fly! 
system.  On-The-Fly! (OTF!) incorporates Aeroprobe’s 
industry-leading air-data reduction algorithms into a 
compact, light-weight air data computer which streams 
and/or logs air data at rates up to 100Hz.  Aeroprobe 
continues to be the leader in custom air data probes for 
UAVs, motor sports, and wind turbines.  
 
Streaming air-data from the OTF! to your flight 
controller gives you the option of closed loop control of 
your air frame’s alpha and beta.  Due to its compact 
size, the air data computer can be mounted in close 
proximity to the air data probe which can be fuselage, 
wing or boom mounted. The system offers compact 
size, a simple interface and allows for complete system 
redundancy.  
 
Features 
• Real time-streaming of AOA, AOS, air speed, and 

altitude  
• Less than 1° error in angular measurements 
• Less than 1% error in altitude and air speed 
• Standard and customized probes 
• COTS and OEM versions available 
• Heated probes available for de-icing 
• Multiple sensor ranges available for a wide range of 

air speeds 
 
General Specifications 
System:  
    Velocity Range Up to 63 m/s 
    Flow Angle Range ±20° 
Electrical:  
    Air-data computer voltage 9-15 VDC 
    Air-data computer power < 2 Watts Max 
    Communication protocol: RS-232 
Weight:  
   COTS air-data computer packaging 83 g 
   OEM air-data computer packaging 16 g 
   Air data probe (¼” OD; SS; 6” len.)  6.3 g 
Dimensions:  
   COTS air-data computer  1.62”x3.07”x1.92” 
   OEM air-data computer 1.5”x2.95”x0.80” 
   Air data probe diameter 1/8 in. OD (min)  

 
Air data computer and carbon fiber air data probe 

   
 
 
 
 
 
 
 
Operational Principle 
Unlike traditional air data booms, the On-The-Fly!  
system has no moving parts.  An air data probe extends 
into the free stream flow where pressure is developed 
on the tip ports and on the static ring.  An embedded 
system implementing Aeroprobe’s air-data reduction 
algorithms then calculates AoA, AoS, flow velocity and 
altitude.  The calculated air data is streamed in real-
time to a flight controller or logged to the on-board 
data storage.   
 
 
 
 
 
 
 

Aeroprobe is setting a new standard for in-flight air 
data with its On-The-Fly! system. 

For additional Information 

Aeroprobe Corporation 
2200 Kraft Dr. Suite 1475 
Blacksburg, VA 24060 
USA 
Tel: 540.443.9215 
Fax: 540.443.6525 
sales@aeroprobe.com 
www.aeroprobe.com 
 
ADS R2 11/11 
 Aeroprobe Corporation, 2012 
The Aeroprobe name, logo, and On the Fly are trademarks of Aeroprobe 
Corporation.  
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5 AND 7 HOLE PROBES

Engineering Flow-Measurement SolutionsPRODUCT ABSTRACT

Conventional Multi-Hole Probes
Multi-hole probes are fluid mechanics instruments designed 
to measure the flow velocity and pressure through direct 
measurement of the pressures at the probe tip, and then using 
the pressures to calculate a velocity. An Aeroprobe is the highest 
caliber of flow measurement instrumentation on the market.

•	 Standard Probe Tip Diameters 
as Small as 3.2 mm, with 1.6 
mm Option

•	 Multiple Standard Probe 
Geometries

•	 Standard Manufacturing Uses 
Stainless Steel Components for 
Rugged Construction

•	 Accurate Resolution of 
Velocity Vectors as High as 
60° (5-Hole) or 70° (7-Hole) 
from Probe Axis

•	 Usable in Air and Water 
Environments

•	 Flow Speeds from 5 m/s to 
Mach 2.0

Features Applications

5 AND 7 HOLE PROBES

+1 (540) 443 - 9215      
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Aeroprobes measure flow velocity and pressure by interfering 
as little as possible with the flow in a particular and consistent 
manner. A one-time calibration of the probe at a known 
flow speed and angle provides a non-dimensional pressure 
coefficient map which ensures signature Aeroprobe accuracy. In 
this way, the unknown velocity vector, as well as thetotal and 
static pressure at the measurement location may be determined. 

There are four basic elements required for flow measurement 
using a multi-hole probe: 

•	 The probe itself
•	 Accurate probe calibration
•	 Probe pressure measurement support
•	 Reduction software

This document provides a description ofAeroprobe products and 
services designed to fulfill the requirements of a full Aeroprobe 
system.

Designed for your needs 
 

Aeroprobe offers three standard probe geometries: straight, 
L-shaped, and cobra. These can be manufactured with either 
conical or hemispherical tips. Standard construction material 
is stainless steel, giving the probes operating capabilities from 
-20°C to 500°C (for high-temperature needs up to 1200°C, 
contact Aeroprobe Sales about high-temperature probes).

Standard 5-hole and 7-hole probes have a 3.2mm tip diameter, 
and a 152.4mm overall length. The standard hex mount is 
6.35mm flat-to-flat, and the ount is also available in a rectangular 
prism. The standard exit tubing for pressure connections is 
1.07mm in diameter, 31.75mm in length. Seven-hole probes 
have a max velocity vector of 70° for best accuracy. For 5-hole 
probes, this angle is about 60°.

Multi-Hole Probes

Conventional Multi-Hole Aeroprobe Specifications
Geometry and Construction

Measurement Accuracy

Probe Geometry
Number of Holes
Tip Geometry
Tip Diameter

Material

Pneumatic Connection

Mounting

Probe Reference
Flow Temp. Limits

Average Flow Angles
Total Flow Velocity
Required 
Thermodynamic Data**
Flow Cone Angle of 
Receptivity

Calibration Flow Speeds
Pressure Data Reduction

Frequency Reponse

Media

Temperature 
Measurement

*Utilizing 0.1% Accurate Pressure Sensors Properly Rated for Flow Speed
**For Most Accurate Compressible P-V Reduction

Specifications

± 1°
± 1%*

Reference Pressure, Total Temperature 
60° (5HP), 70° (7HP) NOTE: This is not directly 
related to the conical angle ofthe tip!

5 m/s to 680 m/s (Mach = 2.0)
Polynomial Fit (3HP), Multiprobe Software (5HP, 
7HP)
Low, Best for Determining Time-Averaged Flows, 
Frequency Calibration Available Upon Request
Non-Reactive Gases Compatible with Stainless 
Steel, Water (Stainless, 6.35 mm Tip OD 
Recommended); Other Media Possible – Contact 
Aeroprobe
Tip Thermocouple Option, Compatible with 
AeroAcquire Data Acquisition Software

Straight, L-Shaped, Cobra
5, 7
30° Conical, Hemispherical, 20° Conical Optional
3.2 mm (Standard); 1.6 mm, 2.4 mm, 6.35 mm 
Optional
304 Stainless Construction, Including Shafts and 
Internal Tubing
Tygon R3603 Formulation, 1/32”ID, 3/32” OD 
Standard for ExitTubing of 0.89 mm – 1.6 
mm(0.035” – 0.063”) OD.
Hex Prism (Standard), Rectangular Prism, 
Cylindrical with Flat
Flat on Hex Mount
0°C – 500°C; Wider Limit Options Available
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Specifications

Each probe is essentially designated by specifying the geometry 
fields. Some minor geometry changes from the standard probes 
(including but not limited to, increased/decreased length, 
increased tip diameter and increased tip lengths on bent 
probes) can be accommodated. Please note the restrictions on 
tip length, neck length and bend radii in the tables to the right.

Custom Multi-Hole Probe Option

Geometry Limitations for Multi-Hole Probes
Dimension

Tip Diameter

Component Diameter

Tip Diameter

Tip Diameter

Dimension or Component

Minimum Bend Radii (Centerline)

Minimum Bent Tip Lengths, TMin, Measure Tip to Shaft 
Centerline (Cobra and L-Shaped)1

Minimum, Standard and Maximum Drilled Elbow Tip 
Lengths, Measured Tip to Shaft Centerline (Cobra and 
L-Shaped)

Minimum Bent Neck Lengths, NMin (Cobra)

Standard Tolerances

Minimum

Min. Tip Lengths

Minumum Bend Radius

Minimum Tip Length

Minimum Neck Length

Tolerance

Maximum

Std. Tip Lengths Max. Tip Length

Tip Diameter (D)
Overall Length (L)
Tip Length (T)2
Neck Length (N)2
Included Tip Angle (Conical)

1.59 mm
3.18 mm
6.35 mm

1 Probes complying with these geometry ranges will have minimized customization costs.
2 Minimum tip lengths and neck lengths are centerline measurements, and are given in the next two tables.

1 Shorter tip lengths may be achieved by adding the optional drilled-elbow tip (wee Table 5). There is an 
added cost associatedwith the drilled elbow option.

1During calibration, total angle may be restricted for N < 25 mm

1.59 mm
3.18 mm
6.35 mm

1.59 mm
3.18 mm
6.35 mm

1.59 mm
3.18 mm
6.35 mm

Tip Diameter and Exit Tubes
Other Diameters (Housing Tubes)
Locations (Centerlines, Ports)

Primary Lengths
Primary Lengths (Overall Length, Exit 
Tubes, Hex Mount, Ferrules)
Other Lengths (Bent Leg, Housing 
Stages)
Included Tip Angel (Conical)
On-Axis Bend Angle
Off-Axis Bend Angle

4.8 mm
11.0 mm
15.9 mm

14.5 mm
20.4 mm
22.3 mm

16.01
34.0
51.0

1.0 mm
102 mm
T min
N min
40°

3.0 mm
6.0mm
9.4 mm

8 mm
255 mm
102 mm
102 mm
60°

4.5 and 6 mm
10 mm
N/A

7.5 mm
12.0 mm
22.0 mm

 ± 0.05 mm
± 0.01 mm
± 0.0508 mm

± 2.54 mm

± 5.1 mm

± 0.5°
± 1°
± 5°

Tip Diameter
Overall Length
Probe Tip Length
Cobra Neck Length

Straight
L-Shaped
Cobra

Conical
Hemispherical

Multi-Hole Probe Model Number Definition
P or CP

Probe Type
NP

P: Standard Probe
CP: Custom Probe
Straight, Conical, or Cobra
Number of Probe Ports

D
L
T
N

S
L
C

C
H



www.aeroprobe.com • Conventional Multi-Hole Probes

The probe calibration is essential to proper operation of the 
probe. It defines a relationship between the measured probe 
port pressures and the actual velocity vector. 

The probe calibration process consists of placing the probe 
in a uniform, known flow field (known in terms of velocity 
magnitude and direction, density, temperature, static 
pressure), and then rotating the probe to over 2000 different 
orientations with respect to the known velocity vector. The 
probe tip is maintained at the same physical location during the 
entire calibration process. A teach orientation, the probe port 
pressures and the free stream dynamic pressure are recorded. 
In this way, a calibration map relating pressure and velocity is 
created.

Multiprobe is the Aeroprobe pressure-to-velocity reduction 
software package. The basic software is a post processing, 
Windows-compatible package. Multiprobe has common file 
formats with AeroAcquire, Aeroprobe’s multi-hole probe pressure 
data acquisition software package.  AeroAcquire automatically 
integrates Multiprobe for a seamless data acquisition-to-
reduction interface, with the ability to provide data real-time to 
the user. Multiprobe is a GUI front-end that retrieves user input 
and then calls functions stored in a DLL.  In addition, the reduction 
algorithms have the ability to interpolate between multiple 
calibration files. This gives the user the ability to use the probe 
over a wide range of speeds while maintaining the reduction 
accuracy and ease of use normally associated with the use of one 
calibration file. 

Calibration Services

Multiprobe Reduction Software

Calibrations and Software

+1 (540) 443 9215
sales@aeroprobe.com

2200 Kraft Dr
Suite 1475
Blacksburg, Virginia 24060
United States

A probe staged in one of two Aeroprobe high-speed wind tunnels with a transsonic 
set-up. Aeroprobe can calibrate up to speeds of Mach 2.0.

Aeroprobe’s Multiprobe software reduces measured pressures to meaningful 
velocity data. Using a high-accuracy local search-and-fit technique, Multiprobe 
reduces the acquired port pressures to the local total pressure.

Ordering Information

For information about other Aeroprobe  
products, please visit our website:  
 
www.aeroprobe.com



High-Temperature Probes
Our high-temperature probes operate exactly like our standard 
probes, with the same accuracy, range of incidence angles, and 
frequency response, but are made to operate in extremely high-
temperature environments. To suit the needs and budgets of 
different customers, we offer three different types of these probes. 
Our high-temperature probes can be manufactured in the same 
geometries and sizes as our standard probes. Contact Aeroprobe 
for details and to discuss Your application.

•	 Fluid Flow Applications to 1200°C
•	 Determine Pt, Ps, Flow Angles, Flow Velocity Components
•	 Application Flow Speeds from 5 m/s  to Mach 1.0+
•	 Probe Geometry Customizable, Outer Diameters 3+ mm

+1 (540) 443 - 9215      
sales@aeroprobe.com
www.aeroprobe.com

Aeroprobe Corporation
2200 Kraft Drive	•	Suite 1475    
Blacksburg, VA 24060
United States

Features

Engineering Flow-Measurement SolutionsPRODUCT SPECIFICATIONS

5 AND 7 HOLE PROBESHIGH-TEMP PROBES
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Omniprobe
Designed and patented for applications requiring a very high 
range of incidence angles, the Aeroprobe Omniprobe is capable 
of near-omni-directional flow measurement.  The Omniprobe is 
designed with twelve ports on a spherical tip, allowing it a much 
greater incidence angle range than our other probes. Omniprobe 
is able to accurately measure flow in a 150° cone measured from 
the shaft axis.

•	 Spherical tip with 12 pressure ports
•	 Rugged construction using stainless 

steel
•	 High-accuracy, 7000+ point 

Aerodynamic calibrations
•	 Long intervals between aerodynamic 

calibrations under normal usage

•	 Automobile wakes
•	 Large-scale field tests
•	 Reversed-flow testing
•	 Swirl Applications +1 (540) 443 - 9215      

sales@aeroprobe.com
www.aeroprobe.com

Aeroprobe Corporation
2200 Kraft Drive	•	Suite 1475    
Blacksburg, VA 24060
United States

Features Applications

Engineering Flow-Measurement SolutionsPRODUCT ABSTRACT

5 AND 7 HOLE PROBESOMNIPROBES
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Aeroprobe Omniprobes are ideal for applications where 
the predominant direction of the flow is not known in 
advance or where the user has limited space and cannot 
move a conventional probe to align it properly. Omniprobes 
are able to resolve velocity vectors with angles up to 150º. 
This allows the omniprobe to measure flows with very high 
angularity and even reversed flows.

Aeroprobe offers two standard omniprobe geometries: straight 
and L-shaped. Standard construction material is stainless steel. 
Standard omniprobes have a 9.53 mm tip diameter and a 152.4 
mm overall length. 

All standard omniprobes are supplied with one calibration at a 
requested speed. Additional calibrations at other speeds may 
be specified on order.

Standard Omniprobe

Conventional Omniprobe Specifications
Geometry and Construction

Measurement and Accuracy (with Aeroprobe Calibration)

Probe Geometry
Number of Holes
Tip Geometry
Tip Diameter
Material
Pneumatic Connection

Mounting

Probe Angle Reference

Flow Temperature Limits

Flow Angle Average
Total Flow Velocity Average*
Required Auxiliary Data**
Flow Angle of Receptivity
Calibration Flow Speeds
Pressure Data Reduction

Frequency Response

Media

Temperature Measurement

Straight, L-Shaped
12 
Spherical
9.53 mm; 6.35 mm Standard Option
Stainless Steel
Tygon R3603 Formulation, 1/32” ID, 
3/32” OD Standard for Exit Tubing of 
0.89 mm -- 1.6 mm (0.035” - 0.063”) 
OD.
Hex Prism (9.53 mm Flat-to-Flat 
Standard), Rectangular Prism, 
Cylindrical
Straight: Flat on Hex Mount
Bent: Lane of Bent Probe Tip
0°C – 450°

1.5° ***
3.0% ***
Reference Pressure, Total Temperature
Cone Angle: 150°
5 m/s to 320 m/s 
Omniprobe Software, Returns Flow 
Vector from Set of Port Pressures
Low, Best for Determining Time-
Averated Flows, Time Response/
Bandwidth Available Upon Request
Non-Reactive Gases (Brass/Stainless). 
Other Media Possible - Contact 
Aeroprobe
Tip Thermocouple Option, 
Compatible with AeroAcquire Data 
Acquisition Software

*Utilizing 0.1% accurate pressure sensors properly rated for flow speed.
**For most accurate compressible P-V reduction.
***Accuracy may vary depending on flow conditions. Consult sales engineer.

Standard omniprobe options include reduction of tip diameter 
to 6.35 mm.

Standard Omniprobe Option

Geometry Codes

Probe Type

Tip Geometry

D
L
T

S
L

S

Tip Diameter
Overall Length
Probe Tip Length

Straight
L-Shaped

Spherical

Omniprobe Model Number Definition
P or CP

Probe Type
H

P: Standard Probe
CP: Custom Probe
Straight or L-Shaped
Number of Probe Ports: 
12

Standard Omniprobes
All Dimensions in Millimetres

SpecificationsSpecifications
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The Omniprobe is perfectly suited for tests involving reversed flow. Here, an 
omniprobe is mounted in the GIE-SAA wind tunnel for an automotive wake test 
in St. Cyr, France. Photo courtesy of GIE-SAA.

Standard Calibration Speed Ranges for Typical 
Omniprobe Tip Diameters

Omniprobe Tip Diameter Calibration Velocity Range
6.35 mm
9.53 mm

5 to 320 m/s
5 to 70 m/s

The probe calibration is essential to proper operation of the 
probe. It defines the relationship between the measured probe 
port pressures and the actual velocity vector.

The omniprobe calibration process consists of placing 
the probe in a uniform, known flow field and rotating the 
omniprobe to over 7000 different orientations with respect 
to the known velocity vector. At each orientation, the probe 
port pressures, the free stream dynamic pressure and the 
stagnation thermodynamic quantities are recorded.  In this 
way, a calibration map that relates port pressures to velocity 
can be created. 

The Omnipro pressure-to-velocity reduction software package 
is a post-processing, Windows-compatible package. 

The software utilizes a local-least squares (LLS) fit of the closest 
(to the test point in question) calibration points, for each of 
the calibration variables. The LLS searching algorithm uses 
specialized multi-region search routines to improve accuracy.

The Omniprobes are designed to maintain the aerodynamic 
calibration for long periods as long as the probe tip is not 
damaged or scratched and the tip geometry of the probe 
is not altered. Under normal operation and storage, the 
recommended calibration interval is 18 to 24 months.

Omniprobe Calibrations

Omnipro Pressure-to-Velocity Reduction Software

Acceptable Geometry Limitations for Omniprobes

Dimension

Minimum Bend Radii (Centerline)

Standard Tolerances

Minimum Maximum
Tip Diameter (D)
Overall Length (L)
Tip Length (T)

Shaft Diameter
Minimum Bend Radius

Tip Diameter
Exit Tubes
Other Diameters (Housing Tubes)
Locations (Centerlines, Ports)
Primary Lengths (Overall Length, Exit 
Tubes, Hex Mount, Ferrules)
Other Lengths (Bent Leg, Housing 
Stages)
Included Tip Angle (Conical)
On-Axis Bend Angle
Off-Axis Bend Angle

6.35 mm
15.88 mm

6.35 mm
102 mm
70 mm

9.53 mm
255 mm
102 mm

 ± 0.05 mm
± 0.05 mm
± 0.1 mm
± 0.0508 mm
± 2.54 mm

± 5.1 mm

± 0.5°
± 1°
± 5°

Aeroprobe readily considers requests for custom omniprobes. 
Each probe is essentially designated by specifying the 
geometry fields, as shown below. Some minor geometry 
changes from the standard probes (including, but not limited 
to, increased/decreased length and increased tip lengths on 
L-shaped omniprobes) can be easily accommodated. Typical 
custom geometry ranges are given on the right, and probes 
with parameters within these ranges will have minimized 
customization costs. Please note the restrictions on bend radii 
and standard tolerances.

Custom Omniprobe Option

Straight
D

D

L-Shaped

L

L

T

Calibrations and Software



www.aeroprobe.com • Conventional Multi-Hole Probes

Standard Omniprobes

Omniprobe Calibrations

Custom Omniprobes

Pressure-to-Velocity Reduction Software

Item

Item

Item

Item

Description

Description

Description

Description

PS12
PL12
SPCO

SPCO

XCO

CPS12
CPL12

SW-OMNI

Standard Straight 12-hole Omniprobe, Calibrated
Standard L-Shaped 12-hole Omniprobe, Calibrated
Standard Omniprobe Tip Option:  6.35 mm Tip Diameter

Standard Setup and Calibration of Omniprobe (specify 
speed)
Extra Omniprobe Calibration (specify speed)

Custom Straight 12-hole Omniprobe, Calibrated
Custom L-shaped 12-hole Omniprobe, Calibrated

Omnipro Reduction Software

Use of omniprobes requires ability to measure port pressures. 
Aeroprobe provides complete pressure data acquisition 
systems and software for this purpose (sold separately). The 
Omnipro software requires Windows OS.

Vehicle Flow Field Investigation
Researchers at the Chalmers University of Technology in Sweden used 
omniprobes to perform an automotive flow field investigation in the Volvo 
Aerodynamic Wind Tunnel. The study demonstrated the importance of 
optimizing wheel & underbody flow to decrease  driving resistance.

Omniprobe Applications

To order the Omniprobe, contact the Aeroprobe sales office 
at +1 (540) 443 9215 or visit our website at:  
www.aeroprobe.com/contact

NAVAIR Jet Blast Deflector Test
The Naval Air Systems Command (NAVAIR) employed 18 omniprobes 
in a field test featuring the highly advanced F-35 Lightning II jet plane. 
Aeroprobe’s efforts helped NAVAIR determine safety protocols for one of the 
most advanced joint strike fighters in military history.

Photo courtesy of University of Chalmers. Photo courtesy of NAVAIR.

Ordering Information

+1 (540) 443 9215
sales@aeroprobe.com

2200 Kraft Dr
Suite 1475
Blacksburg, Virginia 24060
United States

For information about other Aeroprobe  
products, please visit our website:  
 
www.aeroprobe.com



Engineering Flow-Measurement Solutionsproduct abstract

+1 (540) 443 - 9215      
sales@aeroprobe.com
www.aeroprobe.com

Aeroprobe Corporation
2200 Kraft Drive • Suite 1475    
Blacksburg, VA 24060
United States

fAst response probes

High-Frequency response  
Flow diagnostic Instrumentation
In dynamically changing flowfields, Aeroprobe’s fast-response 
probes  enable the simultaneous measurement of the three 
instantaneous components of velocity plus the static and 
total pressure at a measurement point.  Designed for use in 
turbulent or unsteady flows, where a high-frequency response 
is needed, these probes have pressure-sensors embedded in 
the body of the instrument.

• Probe Tip Diameters of  
3.2 mm, 2.4mm and 1.6 mm

• Multiple Probe Geometries
• Hemispherical or Conical  

Probe Tips
• ARC Acoustic Correction  

Algorithm
• Frequency Response up to  

4.5kHz

Features
• Unsteady Bluff Body  

Wake Flows
• Atmospheric Turbulence
• Turbulent Boundary Layers
• Rotating Machinery

applications



Aeroprobe offers two basic fast response probe models, SR (the standard fast-response probe) and ER (with elevated frequency response). All 
standard fast-response probes are five-hole or seven-hole models. For either probe model, there are two geometries: straight and L-shaped. 
These can be manufactured with either conical or hemispherical tips. Fast-response probes can be manufactured with tip diameters from 1.59 
mm to 25.4 mm. Sensors are embedded in the probe at three different locations, depending on probe size and geometry. Large probes (tip
diameters at least 12.7mm) with sensors at the tip are available as custom designs. The SR probe models utilize board-mounted sensors
that are placed within the 12.7mm OD shaft of the probes. The ER probe models employ the most capable pressure sensors embedded 
directly behind the tip section of the probe, providing elevated frequency response.

There are a few basic elements required for flow measurement using a 
fast response probe: 

• The probe itself
• A set of aerodynamic probe calibrations in steady flow
• Data acquisition hardware and probe signal digitizing software
• Processing software
• Reduction software

Fast response systems

+1 (540) 443 9215
sales@aeroprobe.com

2200 Kraft Dr
Suite 1475
Blacksburg, Virginia 24060
United States

Fast-Response Aerorobe, AMX4K Data Acquisition Module and Connecting Cable. 
Data Acquisition Driven by AeroAcquire, Integrating Multiprobe and ARC
Software Packages for Reduction of Time-Accurate Flow Data.

ordering Information

For information about other Aeroprobe  
products, please visit our website:  
 
www.aeroprobe.com

fast response probes

Aeroprobe calibrations, performed in our custom-built wind tunnel 
facilities, define a relationship between the measured probe port pressures 
and the actual velocity vector. Our pressure-to-velocity reduction software 
uses Aeroprobe’s unique algorithm to deliver  accurate data. In fast response 
systems, ARC (Acoustic Recovery) is an acoustic correction software that 
corrects for the amplitude changes of unsteady pressure signals. Consult 
Aeroprobe sales engineers about the full capabilities of fast response 
systems and the fast response model best suited to your needs.
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TURBOMACHINERY

Unique challenges. Quality solutions.
Complex engineering challenges require elegant, easy to 
use solutions.  Achieving high-quality flow measurements in 
turbomachinery applications present unique engineering 
challenges that require the precision, accuracy, and quality of 
Aeroprobe products.

Aeroprobe designs and manufactures flow measurement 
systems that are uniquely suited for a wide variety of 
turbomachinery applications, including:

• Centrifugal compressors
• Aircraft engines
• Blade cascades
• High-speed fans & rotors



“We have purchased six customized cobra probes with 1.6mm tips 
from Aeroprobe. These miniature multi-hole probes from Aeroprobe 
performed beyond our expectations. The use of the Aeroprobes 
has allowed us to better understand the flowfield characteristics, an 
understanding that is expected to lead to better engine designs with 
enhanced performance.”
Hyoun-Woo Shin, Ph.D Senior Engineer 
GE Aircraft Engines

“The use of 5-hole [Aero]probes in production machines has 
allowed us the measurement of flow angle information that was not 
previously available from production-type testing of multi-stage axial 
compressors. For one particular application this data...allowed us to 
enhance the performance of the production of the machine.”
James Sorokes, Manager Development Engineering Group 
Dresser-Rand

CONTACT AEROPROBE      
  
 +1  540 - 443 - 9215 
sales@aeroprobe.com
www.aeroprobe.com/turbomachinery         

3D FLOW CHARACTERIZATION UP TO 1200°C

ONE SOURCE FOR A FULL SOLUTION

Multi-hole probe systems enable the collection and 
analysis of highly accurate flow data in complex, 
specialized environments. Accurately visualizing 
and analyzing the complex flow characteristics of 
turbomachinery systems empowers the engineering 
team to improve the design and performance of 
turbomachinery systems.

Customizable design features, such as 90° drilled elbow 
tips, allow for the placement of instrumentation in 
specific, targeted locations without sacrificing accuracy 
or disrupting flow conditions. High temperature probes, 
capable of flow characterization at temperatures up to 
1200°C, can withstand hot sections of gas and steam 
turbines. Fast response probes can collect data at 
frequencies up to 4.5 kHz, essential in high-speed rotor 
and unsteady flow applications.

The probe is a component of a full-service measurement 
and analysis system. Aeroprobe’s custom-developed 
wind tunnel facilities calibrate its products to ensure 
quality. Aeroprobe’s unique software provides the 
most utile velocity and directional data.  From product 
design through data analysis, an Aeroprobe system 
is an essential contributor to advancements in the 
turbomachinery industry and beyond.

Aeroprobe calibrates its products at speeds as low as 5 m/s 
up to Mach numbers as high as 2.0 in one of three custom-
built wind tunnels.

Temperature ratings up to 1200°C

Frequency response up to 4.5kHz

Probe calibration speeds  up to  M 2.0

Tip diameters as small as 1.6mm

Avg. error of  < 1° angularity*

Avg. error of 1% velocity

                    *over 700+ calibrated test points.

CAPABILITIES
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The Aeroprobe Mini Fast-Response Module (Mini FRM) is 
a multi-channel analog to digital converter designed to support 
fast-response probe implementations for applications including 
turbomachinery, large-scale wind tunnels and on-board 
systemsv. 

• At 34 x 62 x 127mm, the Mini FRM fits in small compartments, 
such as those in wind tunnel traverse systems.

• Digital output significantly increases maximum cable length.
• Samples probe pressure sensors at 200kHz per channel 

with digitally filtered output at up to 2.5 kHz per channel over 
an RS-485 link.

Supports any Aeroprobe fast response probe system.

+1 (540) 443 - 9215      
sales@aeroprobe.com
www.aeroprobe.com

Aeroprobe Corporation
2200 Kraft Drive • Suite 1475    
Blacksburg, VA 24060
United States

fast-response 
probe

optional
thermocouple

acquisition system

mini frm

distances up to 500ft

presents
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AeroAcquire Data Acquisition Software: 
 
Item: SW-DAQ-E, SW-DAQ-P 
 
Description: AeroAcquire is a general pressure data acquisition program specifically designed 
to integrate the Multiprobe and Omnipro P-V reduction algorithms as well as the AeroMove 
functionality for probe positioning.  With Multiprobe and Omnipro reduction integration, 
AeroAcquire supports data acquisition for all 5-hole, 7-hole, 12-hole and 18-hole Aeroprobes. 
Integration of AeroMove allows control over the positioning of the Aeroprobes. AeroAcquire is 
available with support for either Ethernet interface data acquisition units, or PCI data acquisition 
boards (16-bit data acquisition is standard in either case).  
 
AeroAcquire allows the user to: Control data acquisition for multiple probes; specify various 
pressure sensor modules and associated calibrations; specify traverse axes, coordinate frames and 
points at which to acquire data; control over the sampling rate, duration and triggering; and 
export pressure/velocity data to TecPlot (or other programs accepting generic columnar input 
data) for 3D visualization. 
 
Summary:  
 
Supported Aeroprobe Pressure Input Modules: 
• AP3KTX Pressure Sensor Modules 
• AP3KE Scanner Support Modules (Supports up 

to 4 Pressure Scanners) 
• AP3KA Fast-Response Probe Amplifier 

Modules 
• AP3KDK Series Multimedia Pressure Sensor 

Modules 
 
Probe Positioning: 
• Supports AP3KM and AP4KM Aeroprobe 

Motor Controllers 
• 1, 2 or 3-Axis Systems Supported 
• Typical Position Resolution of ±6.35 µm 
• Motor Encoder Support with AP4KM Controller 
 
Supported Probe Types: 
• 5/7-Hole Aeroprobes, All Geometries 
• 12/18-Hole Omniprobes, All Geometries 
• 5/7-Hole Fast Response Aeroprobes, All 

Geometries 
 
Data Acquisition: 
• Sampling Rates and Durations User-Specified 
• Software, Manual and External TTL Triggers 
• Single-Channel Rates up to 300 kHz 
• Multiple Ensembles Enables Phase-Averaged 

Data Reduction 
 
I/O Text Data File Formats: 
• Time-Series Pressure 
• Time-Series Velocity (w/Multiprobe, Omnipro) 
• Avg. Pressure vs. Position 

• Avg. Velocity vs. Position (w/Multiprobe. 
Omnipro) 

• Export to TecPlot File Format 
 
External Channels: 
• Number of External Channels Depends on 

Pressure Input Module 
• External Channel Voltage Can Correspond to 

User-Defined Variable (e.g. Pressure, 
Temperature) 

• User-Defined Polynomial Calibration Input 
• Results Displayed in Output Files 
 
Grid Definition: 
• User-Defined Cartesian and Polar Grids 
• Automatic or Manual Traversing 
• Match Probe Coordinates to Global Coordinates 
• Integrated Probe Offset for Multiple Probes e.g. 

Probe Rakes) 
 
Sensor/Probe Calibrations: 
• Sensor Calibrations, Including w.r.t. 

Temperature 
• Probe Calibrations 
• Acoustic Response Calibrations (for Fast-

Response Aeroprobes 
• Automatic/Manual Zeroing/Calibration of 

Pressure Sensors at User-Defined Intervals 
 
Miscellaneous: 
• User-Defined Data Acquisition Time Intervals 
• Pitot-Static Probe Support (Wind-Tunnel 

Applications) 
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AeroAcquire Specifications: 
Application: Pressure Data Acquisition, with 

Integrated P-V Reduction 
(Multiprobe, Omnipro) and Probe 
Positioning (AeroMove) 

Probe Types: 5-Hole, 7-Hole, 12-Hole and 
18-Hole Probes of All 
Geometries, Including Fast-
Response Probes 

Software 
Interface & 
Integration: 

Integrates Multiprobe DLL, Omnipro 
DLL, AeroMove DLL (All Sold 
Separately);  

Number of 
Probes 
Supported: 

Up to 5 Standard, Additional 
Probe Support on Request 

Calibration 
Interface & 
Integration: 

Multiple Probe Calibrations, Sensor 
Calibrations (Temperature Effects 
Optional), Probe Acoustic 
Calibrations (for Fast-Response 
Aeroprobes), Thermocouples 

Data 
Acquisition 
Modes: 

Automatic and Manual Grid 
Acquisition w/ User Defined 
Grids;  Time-Series Data, 
Averaged Data, Continuous 
with Real-Time Display 

Traversing 
System 
Interface & 
Integration: 

Communicate to Motor Controllers 
via RS232 (AP3KM) or Ethernet 
(AP4KM);  1, 2 or 3-axis Traversing 
System Support 

Data 
Acquisition 
Frequency: 

300 kHz, Max;  10 kHz, Max 
for Fast-Response Probes;  500 
Hz Typical for Conventional 
Probes  

Triggering: Software, Manual, External TTL 
 

Output: Time-Series of Pressure/Velocity; 
Averaged Pressure/Velocity vs. 
Position 

Input: Single-Ended or Differential 
Pressure Sensor Voltages, User-
Specified Uni-directional or Bi-
directional Ranges;  Also 
External Voltages 
Corresponding to User-
Specified Quantities 

Output 
Format: 

Various Tab-Separated Text-File 
Formats (see Aeroprobe File Formats 
Document for More Information); 
Data Export to TecPlot File Format 

Input Range: ±5V, 0-5 V Typical for Sensors 
Available from Aeroprobe; 
Various Alternate Ranges 
Available Depending on Data 
Acquisition Device 

Operating 
Systems: 

Windows 95/98/2000/XP,  
Windows DLL 

System 
Requirements: 

7 MB Hard Drive, 256 MB 
RAM 
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Multiprobe 5/7-Hole Pressure-to-Velocity Reduction Software: 
 
Item: SW-MP 
 
Description: Multiprobe is the pressure-to-velocity reduction software used in conjunction with 5-hole 
and 7-hole Aeroprobes.  The basic software is a post-processing, Windows-compatible package.  
 
Multiprobe normally utilizes a local-least squares (LLS) fit of the closest (to the test point in question) 
calibration points, for each of the calibration variables.  The LLS searching algorithm uses specialized 
multi-region search routines and angular range validation routines to improve accuracy.  In addition, the 
user can specify use of a faster sector-fitting algorithm that is not as accurate as the LLS approach, but 
yields significantly higher data-reduction rates, which makes it more conducive to real-time data-
reduction.  Multiprobe has common file formats with AeroAcquire, the multi-hole probe pressure data 
acquisition software package. Multiprobe integrates seamlessly into AeroAcquire to provide accurate P-
V reduction for the acquired pressure data. 
 
All reduction algorithms have typical average errors in total velocity of < 0.8% in the total velocity 
(including error propagation of flow pressures & angles) and < 0.4° in the flow angles, when used with 
calibration data generated in our facilities and 0.1% accurate (or better) pressure sensors.  In addition, all 
reduction algorithms have the ability to interpolate between multiple calibration files.  This gives the user 
the ability to operate the probe over a wide range of speeds while maintaining the reduction accuracy and 
ease of use normally associated with the use of one calibration file. 
 
Interface and Integration: Multiprobe is a GUI front-end that retrieves user input and then calls 
functions stored in a DLL.  This DLL is available to the user for programming pressure-to-velocity 
reduction calls from custom software.  Current language support for C/C++, Delphi, Visual Basic, and an 
Excel macro are included. 
 
Multiprobe has the ability to pre-process calibration data and subsequently reduce test data corresponding 
to customer or third-party probes and/or calibrations. 
 
Multiprobe Specifications: 
Application: Pressure-to-Velocity Data Reduction Probe Types: 5-Hole and 7-Hole Probes of All 

Geometries 
P-V Reduction 
Algorithms: 

Local-Least Squares Surface Fit 
(LLS); Sector Surface Fit; Multiple 
Calibration File Access for 
Reduction with Wide Speed Ranges 

P-V Reduction 
Accuracy: 

±0.4° Flow Angles, ±0.8% 
Velocity Magnitude** 

Interface & 
Integration: 

Multiprobe GUI, Excel Macro, DLL 
Function Access from Custom 
Programs in C/C++, VB, Delphi 

  

Input: Measured Port Pressures, Reference 
Pressure for Differential Pressure 
Sensors, Total or Ambient 
Temperature 

Output: |V|, Pt, Ps, Flow Angles, Mach; 
User-Specified Units 

Input Format: Text Files with Tab/Space Separated 
Columnar Data;  Excel Columnar 
Data to Excel Macro;  User-Specified 
Units 

Output 
Format: 

User-Specified Variables & 
Units Contained in Text Files 
with Tab/Space Separated 
Columnar Data;  Excel 
Columnar Data from Excel 
Macro; 

Operating 
Systems: 

Windows 95/98/2000/XP,  
Windows DLL 

System 
Requirements: 

30 MB Hard Drive, 256 MB 
RAM 
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Omnipro 12/18-Hole Pressure-to-Velocity Reduction Software: 
 
Item: SW-OMNI 
 
Description: Omnipro is the second-generation pressure-to-velocity reduction software used in 
conjunction with 12-hole and 18-hole Omniprobes.  The basic software is a post-processing, Windows-
compatible package.  
 
Omnipro utilizes a local-least squares (LLS) fit of the closest (to the test point in question) calibration 
points, for each of the calibration variables.  The LLS searching algorithm uses specialized search 
routines and angular range validation routines to improve accuracy. Omnipro has common file formats 
with AeroAcquire, the multi-hole probe pressure data acquisition software package. Omnipro integrates 
seamlessly into AeroAcquire to provide accurate P-V reduction for the acquired pressure data. 
 
All reduction algorithms have typical average errors in total velocity of < 0.8% in the total velocity 
(including error propagation of flow pressures & angles) and < 0.4° in the flow angles, when used with 
calibration data generated in our facilities.  In addition, all reduction algorithms have the ability to 
interpolate between multiple calibration files.  This gives the user the ability to operate the probe over a 
wide range of speeds while maintaining the reduction accuracy and ease of use normally associated with 
the use of one calibration file. 
 
Interface: Omnipro is a GUI front-end that retrieves user input and then calls functions stored in a 
DLL.  This DLL is available to the user for programming pressure-to-velocity reduction calls from 
custom software.  Current language support for C/C++, Delphi, Visual Basic, and an Excel macro are 
included. 
 
Omnipro Specifications: 
Application: Pressure-to-Velocity Data Reduction Probe Types: 12-Hole and 18-Hole 

Omniprobes of All Geometries 
P-V Reduction 
Algorithms: 

Local-Least Squares Surface Fit 
(LLS); Multiple Calibration File 
Access for Reduction with Wide 
Speed Ranges 

P-V Reduction 
Accuracy: 

±0.4° Flow Angles, ±0.8% 
Velocity Magnitude** 

Interface & 
Integration: 

Omnipro GUI, Excel Macro, DLL 
Function Access from Custom 
Programs in C/C++, VB, Delphi 

  

Input: Measured Port Pressures, Reference 
Pressure for Differential Pressure 
Sensors, Total or Ambient 
Temperature 

Output: |V|, Pt, Ps, Flow Angles, Mach; 
User-Specified Units 

Input Format: Text Files with Tab/Space Separated 
Columnar Data;  Excel Columnar 
Data to Excel Macro;  User-Specified 
Units 

Output 
Format: 

User-Specified Variables & 
Units Contained in Text Files 
with Tab/Space Separated 
Columnar Data;  Excel Files 
from Excel Macro; 

Operating 
Systems: 

Windows 95/98/2000/XP,  
Windows DLL 

System 
Requirements: 

2 MB Hard Drive, 256 MB 
RAM 
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General Specifications and Operation 
 
 

Standard Models 
 

Number of Sensors:   
Each module can contain up to two independent banks of sensors, each with different range pressure 
sensors.  Each module contains a sensor for each port of the probe, a sensor for a velocity probe (Pt 
port), an absolute sensor for the direct measurement of the reference pressure, and an internal module 
thermocouple.  The internal thermocouple is only enabled when the unit has been calibrated for 
temperature (see Custom Options).  Two BNC type connectors are included for the input of auxiliary 
voltages (i.e. from an external thermocouple).  A third BNC connector is provided to interface with 
an optional TTL trigger. 

 
(ATX4K-MOD5) 5 sensors, total sensor, reference sensor, 2 external channels, 1 TTL trigger 

input.  Specify Low-Range option (LR) for 0.25 or 0.4” H2O ranges. 
 
(ATX4K-MOD7) 7 sensors, total sensor, reference sensor, 2 external channels, 1 TTL trigger 

input.  Specify Low-Range option (LR) for 0.25 or 0.4” H2O ranges. 
 
(ATX4K-MOD12) 12 sensors, total sensor, reference sensor, 2 external channels, 1 TTL trigger 

input.  Specify Low-Range option (LR) for 0.25 or 0.4” H2O ranges. 
 
(ATX4K-MOD10) Two banks installed.  Each bank contains 5 sensors, total sensor, reference 

sensor, and 2 external channels.  1 TTL trigger input.  Specify Low-Range option 
(LR) for 0.25 or 0.4” H2O ranges. 

 
(ATX4K-MOD14) Two banks installed.  Each bank contains 7 sensors, total sensor, reference 

sensor, and 2 external channels.  1 TTL trigger input.  Specify Low-Range option 
(LR) for 0.25 or 0.4” H2O ranges. 

 
(ATX4K-MOD24) Two banks installed.  Each bank contains 12 sensors, total sensor, reference 

sensor, and 2 external channels.  1 TTL trigger input.  Specify Low-Range option 
(LR) for 0.25 or 0.4” H2O ranges. 

 
 
Standard Pressure Ranges:   
±0.25” H2O (±62.2 Pa)*, ±0.4” H2O (±99.5 Pa)*, ±1.0” H2O (±0.249 kPa), ±2.5” H2O (±0.622 
kPa), ±4.0” H2O (±0.995 kPa), ±5” H2O (±1.24 kPa), ±10” (±2.49 kPa), ±20” H2O (±4.98 kPa) 
available.  15psi (103 kPa) absolute reference sensor standard, 30 psi (207 kPa) optional*. 
* System option, see below 
 
Modules will specify ranges as follows:  002W for ±0.25” H2O, 004W for ±0.4” H2O, 010W for 
±1” H2O, 025W for ±2.5” H2O, 040W for ±4” H2O, 050W for ±5” H2O, 100W for ±10” H2O, 
200W for ±20” H2O, 300W for ±30” H2O 
 

 
Output Voltage:  
1-5 V standard output, corresponding to the sensed pressure.  The output voltage is single-ended, so 
that the analog signals of the sensors are referenced to the power ground.  
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Custom Options 
 
Low-Pressure Range Option (LR): 
To order ±0.25” H2O or ±0.4” H2O pressure ranges specify this option when ordering 
 
Reference Sensor Option (Ref-30): 
30psi (207 kPa) absolute instead of the 15psi (103 kPa) absolute sensor.   
 
Temperature Calibration Option: 
The module can be calibrated across the operating temperature range of the sensors.  This is useful if 
the sensor module will experience temperature changes during the period of acquisition.  An internal 
thermocouple will be installed inside the module when this option is specified. 
 
External Thermocouple Option: 
Unit can support an external thermocouple.  This option is useful for customers with thermocouples 
embedded into their probes.  Any two-wire type J, K, T, E, R, S, N, B thermocouple is supported.  
For proper function and accuracy, the thermocouple should be provided and calibrated by Aeroprobe 
at the time of purchase of the module. 
 
Other Options:   
Other custom options may be available.  Contact the Aeroprobe Corporation for more details. 
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1.1 Module Connectors and Switches 
 
The AT Pressure Sensor Modules have various power, pneumatic and signal connectors, as shown 
below. 

 
 

   
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1:  ATX4K-MOD5, ATX4K-MOD7, ATX4K-MOD12 Pressure Sensor Module Connectors and 
Switches 
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Specifications 

Module Specifications 
Characteristic Specification 
Size: 12” x 8” x 4” (30.5 cm x 20.3 cm x10.2 cm), L x D x H 
Weight: 6.5 lbs (2.95 kg), approx. 
Electrical Connections: 1 x 37-pin D-Type Connector, Standard 3-Prong Power 

Receptacle, 4 x BNC-Type External Channel connectors,  
1 x BNC-Type Trigger Connection 

Pneumatic Connections: 19-Port Quick Disconnect, 0.063” (1.6 mm) O.D.,  
2 x Swagelok-Type Fittings for ¼” Tubing 

Power: Input Power is 120V/240V, Power Supply is Autoswitching. 
External Channel Input Voltage: ±10V maximum 
 
 

Sensor Specifications 
Characteristic Specification 
Accuracy: ±0.25% F.S.O.* 
Stability: ±10mV/yr. 
Warmup Thermal Effects (Zero): ±10mV 
Operating Temperature -25°C to 85°C 
Compensated Range: 5°C to 50°C 
Overpressure: Proof/Burst (100”/200”, 0.25” to 1.0”) (200”/300,  2.5” 

to 10”) (300” Proof / 500” Burst,  20”) (500” Proof / 
800” Burst,  30”) (5psi Proof / 10psi Burst, 1psi)(15psi 
Proof / 30psi Burst, 5psi) 

Pressure Range: ±0.25” WC to ±40 PSI, FSP (Custom & Uni-
Directional Ranges Available) 

  
Media: Limited to Gases that Will Not Attack Polyphenylene 

Sulfide, Polyetherimide, Silicon, Flourosilicone or 
Silicone RTV.  Liquids Not Supported. 

Operating Humidity: 0-95% RH Non-Condensing 
  
Output Signal: 1-5 VDC (Standard) 
  
*Includes non-linearity, hysteresis and non-
repeatability at a fixed temperature.  Accuracy 
in Aeroprobe modules is typically better 
(±0.1% or less), because units are calibrated 
for non-linearity. 
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1.2 Reference Sensor Specifications 
 

Characteristic Specification 
Measurement Type Absolute 
Signal Conditioning Amplified 
Pressure Range 0-15 psi  (0-30psi optional) 
Proof and Burst Pressure 60.0 psi 
Supply Voltage 7.0 Vdc min., 12.0 Vdc typ., 24.0 Vdc max. 
Compensated YES 
Output Calibration YES 
Termination PCB (internal to module) 
Typical Sensitivity 0.333 V/psi 
Full Scale Span  5.0 Vdc typ. 
Null Offset  1.0 Vdc typ.  
Accuracy (Max. Linearity, Hysteresis)  ± 0.5 % Span 
Compensated Temperature Range  5 °C to 50 °C [41 °F to 122 °F]  
Operating Temperature Range -25 °C to 85 °C [-13 °F to 185 °F] 
Media Compatibility DRY GASES ONLY: Media must be compatible 

with epoxy based adhesive.  
Span Shift over Temperature ± 1.0% Span 
Storage Temperature Range  -40 °C to 125 °C [-40 °F to 257 °F]  
 
 
Thermocouple Input Specifications 

TC type  Temperature range 
(°C)  

Accuracy (±°C)  Noise typical (±°C)  

J  -200 to + 760  1.7  0.2  
K  -200 to + 1200  1.8  0.2  
T  -200 to + 400  1.8  0.2  
E  -270 to + 650  1.7  0.2  
R  -50 to + 1768  4.8  1.5  
S  -50 to + 1768  4.7  1.5  
N  -270 to + 1300  2.7  0.3  
B  +300 to + 1400  3.0  1.0  

 
  



 

株式会社 大 手 技 研 
http://www.ohtegiken.co.jp  sales@ohtegiken.co.jp 

本 社：茨城県つくば市千現 2-9-1 
TEL: 029-855-8778  FAX: 029-855-8700 

 

関西営業所：兵庫県明石市松の内 2-1-8 6 階 
TEL: 078-926-1178  FAX: 078-926-1180 

 

テクノロジーセンター：茨城県かすみがうら市中台 258-1 
TEL: 029-840-9111  FAX: 029-840-9100 

 

 




