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HP1/SP1 FEATURES

Advanced TThermal DDispersion TTechnology

EBTRON advanced thermal dispersion technology relates the velocity of the air to the power dissipation and rise in tem-
perature of a heated element in a moving air stream. EBTRON uses extremely stable and reliable bead-in-glass, self-heat-
ed thermistors as the heated element and ambient air temperature sensor. Multiple sensing points are used to produce
an average velocity for true volumetric airflow (cfm).  Each probe is factory calibrated  at 16 points to NIST-traceable air-
flow standards. The sensitivity to airflow increases as the flow rate decreases, and accuracy is percent of reading.
Greater sensitivity results in better accuracy, especially with turn-down, compared to differential pressure-based devices.
As a result, EBTRON advanced thermal dispersion technology is ideal for the measurement of relatively low airflow rates
typically found in most HVAC applications. Long term stability is ensured by the selection of high quality thermistors and
signal processing components. Unlike pressure-based devices that frequently require field calibration and auto-zeroing,
EBTRON does not recommend periodic calibration of its airflow measuring devices. In fact, there is no auto-zero function
in EBTRON flow measuring device. It simply is not required. 

Display aand UUser IInterface

HP1 sensors are designed for use with the Hybrid Series Transmitter model HTx104-PP. The airflow station includes a
standard 16-character alpha-numeric display for local indication of airflow rate and temperature, and a convenient push-
button user interface for simple user selection of units of measure, display units, output scaling, dampening filter, diag-
nostics and instrument status.  

SP1 sensors are provided with the Silver Series Transmitter models STx104-PP and STx102-PP.  These economical instru-
ment versions feature a dip-switch user interface for simple selection of units of measure and instrument scaling for
applications where an LCD display is not required.

HP1/SP1 SSensor DDensity OOptions
HP1 Hybrid Series probe sensor densities are performance
optimized to provide accuracy of ±3% of reading when the rec-
ommended minimum placement guidelines are met.  Sensor
density selection is not available on the Hybrid Series.
SP1 sensor probes are available in 2 sensor densities, ‘B’ and
‘A’.  The higher density ‘B’, is suitable for applications requiring
more accurate airflow measurement without field adjustment.
Lower density ‘A’ sensors provide a cost effective alternative to
less accurate pressure based type instrumentation.  Refer to
the SENSOR DENSITY SELECTION OPTIONS section, and the
LOCATING PROBES section of this technical manual, or consult
your local EBTRON sales representative or the EBTRON application engineering team for other available sensor densi-
ties and applications.

Figure 22. HHP1/SP1 SSensor PProbe FFeatures

Model Density
Suffix

Typical Installed Accuracy using 
'C' placement guidelines.

HTx104-P1 C better than or equal to ±3%
STx104-PB2 B better than or equal to ±6%2

STx104-PA2 A better than or equal to ±10%2

1 Hybrid Sensor density is optimized for performance; and is not selectable.
2 See OUTSIDE AIR INTAKE section for excepted B and A sensor density
performance near dampers and louvers.

Table 11. TTypical AAccuracy vvs. SSensor DDensities

304 SS Mounting Brackets

Durable Plenum Rated Cable

Din Cable Plug 

6063 T6 Aluminum Alloy Tube

Embedded memory chip for plug and play connections to transmitter

Sensors are individually wired using 
Kynar® coated wire inside the probe 
housing 

Individual Sensors use two stable bead-in-glass 
thermistors for accurate and stable measure-
ment

Marine epoxy potting is resistant to 
water exposure
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304 SS Mounting Brackets       Type 316 Stainless Steel Tube w/solid Sensor Housing Optional

DIN Cable Plug

Durable Extended Temperature Range FEP Coated Plenum Rated Cable
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HP1/SP1 APPLICATIONS

Dilution VVentilation ((Outside AAirflow MMeasurement)

• ASHRAE® 62 CCompliance
ASHRAE® 62 is a rate-based standard. Outside airflow rates should be monitored and controlled to compensate
for wind and stack pressure variations on the intake system. This is especially important on VAV systems that have
the additional challenge of changes in mixed air plenum pressure that are a result of changes in the supply airflow
rate. Direct measurement of outside airflow rates can save energy by ensuring that only the required amount of
outside air is provided while improving IAQ. 

• USGBC LLEED NNew CConstruction && MMajor RRenovation vv2.2
LEED EQ Credit 1 Outdoor Air Delivery Monitoring requires that a permanent direct outside airflow measuring
device be installed on all mechanical systems providing air to spaces with an occupant density of less than 25 peo-
ple per 1,000 square feet. HP1 and SP1 sensors are ideal for this application, combining the benefits of EBTRON
outdoor air intake monitoring in a single high performance package. Additional LEED® points can be realized by
using EBTRON airflow measurement to improve system control, energy conservation and long-term building per-
formance.

Compartmentalized PPressure CControl

Building, floor or room pressure is maintained by producing either a positive, negative or neutral pressurization flow
across adjacent pressure zones. The pressurization flow results in a measurable pressure drop across pressure zone
boundaries. However, it is the pressurization flow, rather than boundary pressure drop that should be controlled to
ensure that net pressurization is maintained. This is best accomplished by controlling the differential airflow rate
between supply and return (or exhaust) flow rates to the pressure zone. Pressure control is achieved by compartmental-
izing the building into unique pressure zones.  In some cases, the pressure zone will require that the supply and return
flow rates at the air handler are maintained (volumetric flow tracking), while other cases may require that the supply and
return differentials are maintained at either the floor level or individual zone level. Pressurization control has direct influ-
ence on the following:

Moisture CControl
•Envelope moisture

-Pressure-driven water as vapor
-Pressure-driven water as liquid

•Space humidity
•Space temperature

Contaminant CControl
•Dirt/debris
•Bio-contaminants
•Infection control
•Chemical contaminants

Note: WWhen pplacement gguidelines ccannot bbe mmet, tthe iinstalled aaccuracy ccompared tto ffield vverification rresults mmay bbe
improved, rregardless oof ssensor ddensity, bby uusing tthe FField CCalibration WWizard oon tthe HHybrid SSeries, oor tthe ooffset aand ggain
controls oon tthe SSilver SSeries. FField vverification rresults wwill ttypically yyield mmeasurement uuncertainties oof 55% tto 110% oof rread-
ing ddepending uupon tthe eequipment uused, mmeasurement ttechnique, aand eexpertise oof tthe vverification ttechnician.

OVERVIEW OF HYBRID AND SILVER SERIES PROBES
Hybrid HP1 probes are supplied in the Hybrid Series design, which combines multiple EBTRON's sensor densities into a
single product providing installed accuracy of ±3% of reading when minimum placement guidelines (detailed in the fol-
lowing section of this manual) are achieved. HP1 probes are provided with Hybrid Series transmitters that include an LCD
display, Field Calibration Wizard and additional features not included in the economical Silver Series product line.  Unlike
other EBTRON sensor probes, the Hybrid Series transmitter and sensor probe density are optimized for performance, and
selection of hybrid probe density is not required.  Appendix I indicates HP1 probe and sensor configurations for various
duct sizes, as well as the equivalent sensor densities provided.

The Silver Series SP1 probes are an economical alternative for applications where only basic airflow monitoring is nec-
essary and local display and advanced transmitter features are not required.  The SP1 is available in two sensor densi-
ties, permitting a balance between cost and performance. The SP1 Sensor Density tables of Appendix II indicate the
range of probe sizes that are available for various duct sizes within each of the sensor densities.  When SP1 sensor
probes are installed within the recommended minimum placement guidelines, installed accuracy is typically as follows:

SP1 PProbe DDensity Minimum PPlacement GGuide Installed AAccuracy
SP1 ‘B’ Density ‘B’ Placement ±6%*
SP1 ‘A’ Density ‘A’ Placement ±10%* 

*Refer to the OUTSIDE AIR (OA) INTAKE APPLICATIONS section of this document for performance in these applications.
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Note: ‘D’ = Simple Equivalent Duct Diameter = (duct width + duct height)/2
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Figure 33. HHP1/SP1 MMinimum PPlacement GGuide ffor DDuct aand PPlenum AApplications

MINIMUM PLACEMENT GUIDES AND SENSOR DENSITIES
Minimum PPlacement GGuides
Extensive research in EBTRON’s airflow measurement test laboratories has resulted in the development of optimum
placement and sensor densities required for HP1 and SP1 probes under a wide variety of installation conditions normal-
ly encountered in typical HVAC applications.  This is reflected in the Minimum Placement Guide of Figure 3 for duct and
plenum applications, and Figure 6 for outside air intake plenum/damper applications.  Common installation scenarios
and duct disturbances are shown on the minimum placement guides, as well as the recommended minimum installa-
tion distances for probe placement.  In Figure 3, three groups of dimensions are provided for the Hybrid (‘C’) and Silver
Series (‘B’ and ‘A’) probe types, corresponding to the individual probe sensor densities.  

Sensor DDensities
EBTRON’s HP1 and SP1 probes are designed with a specific number of discrete sensing points in each probe size to
ensure that the specified installed accuracy is achieved or exceeded at each of the specified minimum placement loca-
tions.  The sensor density tables indicate the number of EBTRON probes and discrete sensing points that are required
for each application/probe size.  

HP1 PProbes
HP1 sensors operate with the Hybrid Series transmitter to produce the accuracy of an equivalent EBTRON ‘C’ sensor den-
sity probe (equal to or better than ±3% of reading) as shown in the duct sizes shown in the darker shaded zones of
Appendix I.  In the lighter shaded zones of Appendix I, HP1 probes provide equivalent ‘B’ sensor density, and accuracy of
equal to or better than ±6% of reading.  In the lighter shaded zones of Appendix I, HP1 probes provide equivalent ‘A’ sen-
sor density, and accuracy of equal to or better than ±10% of reading.  For duct sizes where HP1 sensor density is not
indicated in Appendix I, contact the EBTRON application engineering team at 800-22EBTRON (800-232-8766).  For OA
intake damper and louver application performance, refer to the OA INTAKE APPLICATIONS section of this document.

SP1 PProbes
SP1 probes are provided with the Silver Series transmitters, and are available in (user selectable) general density ‘B’
probes (with accuracy equal to or better than ±6% of reading), or economy density ‘A’ probes (with accuracy equal to or
better than ±10% of reading). Appendix II shows the SP1-’A’ and SP1-’B’ sensor density tables and duct sizes.  Note that
in certain cases in each table, the installed accuracy of the probes can equal that of higher density probes as indicated
in the legend and by the shaded areas of the table.  For OA intake damper and louver application performance, refer to
the OA INTAKE APPLICATIONS section of this document.
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LOCATING PROBES
EBTRON offers free software,the EBTRON Auto-SSelect TTool, to select and optimize the placement of HP1 and SP1 air-
flow measuring probes in ducts, plenums and in outside air intake dampers and plenums. The selection tool uses a
Microsoft® Excel® spreadsheet to create a schedule for printing or e-mailing to EBTRON.  The latest version of the soft-
ware can be downloaded from www.ebtron.com/autoselecttool.  Alternatively, optimum probe location can be calculat-
ed without the  EBTRON AAuto-SSelect TTool, using the appropriate DUCT/PLENUM PROBE PLACEMENT PROCEDURE, or
OUTSIDE AIR INTAKE PROBE PLACEMENT PROCEDURE outlined in the following paragraphs. Make certain that the
Minimum Placement Guide dimensions for the selected probes can be met before performing the manual calculation.
EBTRON’s Hybrid Series and HP1 sensors are optimized for precise
measurement of air flow in HVAC applications.  When HP1 probes
are installed within the minimum designated ‘C’ locations as shown
in the Minimum Placement Guides (Figures 3 and 6), the installed
accuracy will typically be equal to or better than ±3% of reading.  
EBTRON’s SP1 Silver Series probes are available in two densities.
The default SP1 ‘B’ sensor density is ideal for less demanding HVAC
applications and installations and provides installed accuracy equal
to or better than ±6% of reading when installed within the minimum
designated ‘B’ locations in the minimum placement guides.
Similarly, the SP1 ‘A’ sensor density is an economical alternative to
less accurate pressure based devices.  The SP1 ‘A’ density probes
provide installed accuracy equal to or better than ±10% of reading
when installed within the minimum designated ‘A’ locations in the
minimum placement guides.  In general, sensor probe accuracy
improves as the distance between disturbances is increased.  Table
2 contains placement tips that can be used in all applications.

DUCT/PLENUM APPLICATIONS
The following paragraphs provide information for optimizing sensor placement in typical duct and plenum applications.
For information on optimizing probe placement in outside air intake damper and/or louver applications, refer to the sep-
arate OUTSIDE AIR INTAKE APPLICATIONS section of this manual.
For the Hybrid HP1 probes, EBTRON conducted extensive research in its airflow measurement test laboratories to opti-
mize the number of advanced thermal dispersion sensors required for precision accuracy (typically ±3% of reading) in
typical duct and plenum applications.  
Similarly, for the Silver Series SP1 probes, EBTRON developed sensor density selection tables and minimum placement
guides to permit selection of more economical devices that provide typical accuracy of ±6% (‘B’ density) or ±10% (‘A’
density) of reading for less demanding applications.  
The result of that research is reflected in the EBTRON Sensor Density Tables of Appendices I and II, and the Minimum
Placement Guidelines of Figures 3 and 6.  
Use the EBTRON AAuto-SSelect TTool, available at www.ebtron.com/autoselecttool. to determine the optimum location of
probes.  To determine the location manually, use the following placement procedure; however, be certain that the
Minimum Placement Guide dimensions for the selected probes can be met before performing the manual calculation.

Factors shown to improve performance of 'B' 
and 'A' density devices in the 'C' location

Coils (avoid water carry-over)
Filters
Honeycomb
Turning vanes (supply and return)

Factors shown to lessen performance of 'B' 
and 'A' density devices in the 'C' location

Absence of turning vanes (supply and return)
Dampers
Fan discharges
Louvers
Sound attenuators (unless installed in attenuator)

Table 22. PProbe PPlacement AApplication TTips
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Z

AFM

Airflow

Y

[(X/(X+Y)]*Z

X

Do not locate the airflow measurement station where it will be exposed to rain or condensate from a humidifier
or coil.  Consult humidifier or coil manufacturer for absorption distance recommendations.

If other devices are used to verify performance, make sure that measurements are taken at locations that meet
the minimum placement and flow requirements of the verification device (pitot tubes require greater distances). 

Contact EBTRON for assistance if minimum guidelines cannot be achieved.

CAUTIONS/WARNINGS

Figure 44. TTypical EExample ffor CCalculating HHP1/SP1 DDuct aand PPlenum PProbe PPlacement

Avoid locating the airflow measurement station immediately downstream of a modulating or partially closed
damper.  Contact EBTRON for assistance if a modulating damper is upstream of the flow station, regardless of
the distance.

Example: 
Figure 4 shows an application where airflow measurement is required between two vaned elbows.  Determine optimum
Hybrid HP1 probe placement for a 30 x 18 inch duct, located upstream and downstream of vaned elbows, with 80 inch-
es between the two elbows (Z).  According to the minimum placement guidelines (Figure 3), HP1 probes (which are ‘C’
equivalent density) must be located a minimum of 0.75D (simple equivalent diameters) downstream of the elbow (X) and
0.75D upstream of the elbow (Y).  ‘D’, the simple equivalent duct diameter, is equal to one half of the sum of duct height
+ duct width.  For a 30 x 18 duct, ‘D’ is equal to (30+18)/2; which is 24 inches.  0.75D is therefore 18 inches.  This is
the minimum distance required (for both X and Y in this example).  To determine the optimum location, use the equation
in step 4, and calculate [18/(18+18)]x80 or 40 inches.  The flow station should therefore be installed 40 inches down-
stream of the elbow for optimum performance.

Duct/Plenum PProbe PPlacement PProcedure
1. Identify the immediate up and downstream disturbances.
2. Locate the diagram that most closely matches the application within Figure 3, and determine the minimum distances

required upstream and downstream of each disturbance for the selected probe sensor density.  For Hybrid HP1
probes, use the equivalent Hybrid sensor density (location placement ‘C’) as indicated in Figure 3.
The minimum distance requirements indicated in Figure 3 are expressed in multiples of ‘D’, which are simple eequiva-
lent dduct ddiameters, determined as follows: ‘D’ ==     DDuct WWidth ++ DDuct HHeight

2
For example a 30 x 18 inch duct has a simple equivalent duct diameter ‘D’ of {(30 + 18) divided by 2},
or 24 iinches.  

3. Using the illustration in Figure 3 that matches the application, find ‘D’ and calculate the distance required from the
upstream disturbance as ‘X’, and the distance required from the downstream disturbance as ‘Y’.

4. Within the duct, measure and record the actual distance between disturbances as ‘Z’.  Ensure that all measurement
units are common (inches or mm).

5. Calculate the distance of the probe(s) from the upstream disturbance as follows:
Optimum probe location = [X/(X+Y)]*Z

Observe the following precautions in all installations:
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OUTSIDE AIR (OA) INTAKE APPLICATIONS
EBTRON thermal dispersion devices are well suited for outside air
intakes that generally have flow rates less than 500 fpm (2.54
m/s).  Unlike other technologies, EBTRON sensors do not require
a developed velocity profile to accurately measure airflow rates
and are not subject to fouling in most outside air environments.
Each sensor is independent and can accurately average a vari-
able velocity profile without the addition of straight duct or flow
straighteners.

OA IIntake PProbe PPlacement PProcedure
To assist in optimizing the placement of HP1 and SP1 airflow
measuring probes in outside air intakes, EBTRON offers a free
software application, EBTRON Auto-Select Tool.  The Microsoft®
Excel® application includes an extensive database of applica-
tion examples, and automatically creates a schedule for printing
or e-mailing to EBTRON.  The latest version of the software can
be downloaded at www.ebtron.com/autoselecttool.
Alternatively, to manually perform the calculations for sensor
location and placement manually, use the following procedure:

1. Locate the airflow measuring device upstream of the outside air damper (between the louver and the damper).
Determine the minimum airflow rate,  fpmmin at the desired installation location as follows:

fpmmin = cfmminimum/Duct Cross Sectional Area (sq ft).

If the airflow measuring device is located within 10 feet of an intake louver or hood and the airflow rate is less than
200 fpm (1.02 m/s), consider relocating the airflow measuring device, resizing the opening, or adding a separate
damper for the minimum outside air intake.  Installations that do not meet this guideline have been successfully
installed and operated.  However, EBTRON cannot recommend or approve installations not meeting this guideline.
This guideline is based upon laboratory tests, and the following field experience:

a. Systems designed with outside air dampers sized for 200 fpm (1.02 m/s) or less may not provide adequate control
to maintain desired minimum airflow setpoint.

b. Transient wind gusts can result in airflow indications of 100 fpm (0.51 m/s) or more on outside air intakes, even
when the intake damper is closed.  A “low-limit” cutoff has been implemented on all Hybrid HTx104 transmitters to
force the output below a specified airflow value to 0.  These “false” airflow readings are the result of true air move-
ment induced by winds near the airflow station on outside air intakes. Therefore,  DO NNOT EENABLE AAND AADJUST TTHE
OUTPUT SSIGNAL OOFFSET TTO CCOMPENSATE FFOR TTHIS EEFFECT.  All EBTRON airflow measuring devices indicate 0 fpm
(0 m/s) when there is no airflow across the sensors.  Adding a filter or moisture eliminator upstream of the airflow
measuring device may dampen the wind effect on some installations.

2. Locate the application diagram within Figure 6 that best fits your application.  Ensure that minimum placement dis-
tances can be achieved to ensure proper performance.  Minimum distance requirements may necessitate relocating
dampers or adding an extension “sleeve”.  A standoff mounting option is available for applications where ductwork is
unavailable.  Follow the placement procedure described in LOCATING PROBES when the distance exceeds minimum
requirements.

3. The diagrams were developed to achieve the specified installed accuracy for each type of probe at less than or equal
to the louver manufacturer’s maximum free area velocity (i.e. the louver is applied properly).  

Probe TType Accuracy
HP1 (Equivalent ‘C’ Density) ±3%
SP1 ‘B’ Density ±10%
SP1 ‘A’ Density Contact EBTRON or your local representative

4. Select a mounting style, insertion, internal or standoff, that best suits the specific application installation.  Mounting
style does not need to be specified until the product is ordered.

5. For best results, use one of EBTRON’s sequencing control strategies, described in the APPLICATIONS section of the
EBTRON CATALOG.

Figure 55. TTypical HHP1/SP1 
Outside AAir DDamper IInstallation
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Important: Actual plenum depth should be 
determined based on louver data and maximum 
airflow rates to minimize water carry-over into the 
intake system.

AIRFLOW

OUTSIDE AAIR IINTAKE AAPPLICATION EEXAMPLES SSHOWING 
MINIMUM DDISTANCE RREQUIREMENTS

Silver SSeries NNote: WWhen pplacement gguidelines ccannot bbe mmet, tthe iinstalled aaccuracy oof tthe EEBTRON
instrument, ccompared tto ffield vverification rresults, mmay bbe iimproved iin aall ssensor ddensities bby uusing tthe
field aairflow ooffset aand ggain ccontrols iin cconjunction wwith tthe ffield vverification rresults oobtained.  HHowever,
it iis iimportant tto nnote tthat ffield vverification rresults ttypically yyield mmeasurement uuncertainties oof 55% tto
10% oof rreading, ddepending uupon tthe eequipment uused, tthe mmeasurement ttechnique, aand tthe eexpertise oof
the vverification ttechnician.

Figure 66. HHP1/SP1 MMinimum PPlacement GGuide ffor OOutside AAir AApplications

Hybrid SSeries NNote: OOutside AAir IIntake SStand-ooff mmounting mmay rresult iin ggreater mmeasurement uuncer-
tainty ssince tthe eeffective aarea mmay bbe llarger tthan tthe aarea uused tto ddetermine tthe vvolumetric fflow rrate.
Therefore, tthe uuse oof tthe FField CCalibration WWizard oor tthe ddigital ggain aand ooffset ffeature iin tthe mmenus
may bbe rrequired ffor aacceptable aaccuracy pperformance. S
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HP1/SP1 INSTALLATION OPTIONS
HP1/SP1 probes are supplied in 3 mounting styles:

• Insertion Mount - through a hole(s) in the duct/plenum wall(s)
• Internal Mount - mounted inside of the duct or plenum
• Standoff Mount - mounted on standoff brackets, typically for damper applications

Refer to the appropriate installation section that follows for installation instructions for each mounting style, and
observe the following precautions:

CAUTIONS/WARNINGS

Location of the HP1/SP1 sensor probe is critical for proper performance of the airflow station. Refer
to Minimum Placement Guidelines section of this document for information on recommended loca-
tion of HP1/SP1 probes.

Ensure that adequate clearance exists at the installation site to permit installation of the probe.  

For applications where multiple probes are necessary at a single measurement location, install them
in accordance with Appendix III which details recommended Probe Spacing/Configuration.

Insulation that interferes with mounting should be temporarily removed prior to installation.

HP1/SP1 IINSERTION MMOUNT IINSTALLATION
Figures 7 and 8 show a typical Insertion Mount HP1/SP1 Probe and the required installation dimensions. Insertion
mounting is EBTRON’s most common style for installation through one side of the duct. Probes less than 18 inches
(457.2 mm) overall do not require an end stud (or terminal bracket), and are fabricated 0.25 inches (6.3 mm) less than
the overall duct size.  Insertion mounting requires a 1.25 inches (31.7 mm) hole on the insertion side of the duct.  Probes
of 18 inches or greater include a terminal stud (and for rectangular ducts, a terminal bracket plate) for additional sup-
port at the far end of the probe.  On these longer probes, an additional hole is required on the other side of the duct
(opposite the insertion side).  Install each probe as follows:

1. Each HP1/SP1 sensor probe package is factory labeled with the specific location and duct size for which it was
designed.  Orders for locations having more than one probe will generally have individually packaged probes band-
ed together. Determine the specific duct location for the HP1/SP1 sensor probe as indicated on the engineer's plans
showing where the airflow measuring station probe is to be located. Refer to the illustrations of Appendix III to deter-
mine the proper spacing and orientation of the probe. 

2. Carefully open the package and inspect for damage. Proceed to the specific instructions in this section for rectangu-
lar (step 3), round (step 6) and flat oval duct applications (step9).

For RRectangular DDucts 
3. The first dimension of the probe size indicates the length of the probe.  The second dimension indicates the specif-

ic duct insertion side dimension 'X'. Mark a point at the center of the insertion side of the duct at ‘X’.  Draw a line on
the insertion side of the duct at this point that is perpendicular to the edge of the duct. This line will be used to
locate the position of the hole(s) to be drilled for probe insertion. The number of probes for the specific measure-
ment site determines the probe installation locations as shown in Appendix III.  

4. Using Figure 8 and Appendix III, locate and mark the location(s) on the insertion side of the duct (where the probes
will be inserted through) at the line drawn in step 3.  

5. For rectangular ducts greater than 18 inches (457.2 mm), probes are supplied with a terminal end bracket and stud
opposite the insertion side bracket.  For these probes, mark the corresponding terminal end bracket installation loca-
tion(s) for each probe on the opposite side of the duct.  Probes uunder 118 iinches(457.2 mmm) ddo nnot hhave tthe ttermi-
nal eend bbracket aand sstud aand ddo nnot rrequire mmarking oor ddrilling hholes oon tthe oopposite sside oof tthe dduct. Prepare a
1.25 inch insertion hole at each of the points marked for the probes.  Proceed to step 12, For All Ducts.



TM
_H

P1
_S

P1
_R

2D
HYBRID/SILVER SERIES HP1/SP1 DUCT AND PLENUM SENSORS

EBTRON, Inc. 1663 Hwy. 701 S., Loris SC 29569 ••  Toll Free: 800.2EBTRON (232.8766) ••  Fax: 843.756.1838 ••  Internet: EBTRON.com 15

3.
75

 in
. (

95
.2

5 
m

m
)

5.
25

 in
. (

13
3.

35
 m

m
)

1.50 in.
38.10 mm

Overall Duct Size
(including internal insulation)

Gasket Gasket

4.
00

 in
. 

(1
01

.6
0 

m
m

)

Washer

Lock nut

0.375 in. (9.52 mm) x 1.50 in. (38.1 mm) Stud

Insertion side bracket

Terminal end bracket

1.00 in. 
(25.4 mm)

0.75 in. 
(19.05 mm)

1.1 in. (27.94 mm) dia. tube 
[8.00 in. (203.20 mm) to 192.00 in. ( 4876.80 mm) long]

0.75 in. ( 19.05 mm) dia. sensor opening
1 to 4 sensors/probe

Cable

0.188 in. (4.78 mm)
Mtg. Holes (4)5.

25
 in

. (
13

3.
35

 m
m

) Airflow

Insertion Side Bracket

0.
37

5 
in

. (
9.

53
 m

m
)

1/
2 

in
 (1

2.
70

 m
m

)

0.50 in. (12.70 mm)
4.00 in (101.60 mm) 

4 
in

 (1
01

.6
0 

m
m

)

Terminal End Bracket

0.375 in. 
(9.53 mm)

0.75 in. (19.05 mm)
5.25 in. (133.35 mm)

0.188 in. (4.78 mm)
Mtg. Holes (4)

Figure 88. HHP1/SP1 IInsertion MMount PProbe MMechanical DDimensions

Figure 77. HHP1/SP1 IInsertion MMount PProbe SStyle
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For RRound DDucts
6. Mark and draw a line around the circumference of the duct at the point where the probes are to be installed.  The

number of probes for this specific measurement site determines the probe installation locations and orientation as
shown in Appendix III.  Multiple pprobes mmust bbe sstaggered 11.5 tto 22 iinches ((38.1 tto 550.8 mmm) ffrom eeach oother tto
avoid iintersecting aat tthe ccenter oof tthe dduct.

7. Using Figure 8 and Appendix III, locate and mark the probe installation location(s) on the circumference line drawn
in step 6 where each of the probe(s) will be inserted.

8. Probes 18 inches (457.2 mm) and longer are supplied with a terminal stud located at the probe end opposite the
insertion side bracket.  For these probes, mark the corresponding stud location(s) for each probe on the opposite
side of the duct. Probes uunder 118 iinches ((457.2 mmm) ddo nnot hhave aa tterminal sstud aand ddo nnot rrequire mmarking oor
drilling oon tthe oopposite sside oof tthe dduct. Prepare a 1.25 inch insertion hole on the side of the duct where the probe
will be inserted.  For probes 18 inches or longer, also prepare a 0.5 inch hole for the terminal stud on the opposite
side of the duct for each probe location marked.  Proceed to step 12, For All Ducts.

For FFlat OOval DDucts
9. Mark and draw a line around the circumference of the duct at the point where the probes are to be installed.  Probes

supplied for flat oval duct applications are marked with a configuration suffix, letters ‘a’ to ‘c’ for installation and ori-
entation as shown in Appendix III.  Configuration ‘‘b’ pprobes mmust bbe sstaggered 11.5 tto 22 iinches ((38.1 tto 550.8 mmm)
from eeach oother tto aavoid iintersecting aat tthe ccenter oof tthe dduct.

10. Using Figure 8 and Appendix III, locate and mark the probe installation location(s) on the circumference line drawn
in step 9 where each of the probe(s) will be inserted.

11. Probes 18 inches (457.2 mm) and longer are supplied with a terminal stud located at the probe end opposite the
insertion side bracket.  For these probes, mark the corresponding terminal stud location(s) for each probe on the
opposite side of the duct.  Probes uunder 118 iinches ((457.2 mmm) ddo nnot hhave aa tterminal sstud aand ddo nnot rrequire mmark-
ing oor ddrilling oon tthe oopposite sside oof tthe dduct.  Prepare a 1.25 inch insertion hole on the side of the duct where the
probe will be inserted.  For probes 18 inches or longer, also prepare a 0.5 inch hole for the terminal stud at the oppo-
site side of the duct for each probe location marked.  Proceed to step 12, For All Ducts.

For AAll DDucts
12. Carefully place each probe assembly through the insertion side mounting hole, making sure that the larger insertion

side gasket is firmly seated against the insertion side bracket.  On probes with terminal studs, make sure that the
terminal stud passes through the hole prepared for it on the opposite side of the duct.  Fasten the insertion side
mounting plate to the duct at four places with appropriate sheet metal screws, making sure that the edge of the
plate, which mounts to the duct, is parallel to the edge of the duct and that the printed airflow arrow points in the
direction of duct air flow.  On probes under 18 inches without terminal studs, proceed to step 16.

13. Probes for rectangular duct applications of 18 inches or greater are equipped with a terminal stud and a terminal
end bracket plate.  Place the terminal end bracket plate onto the terminal stud that is protruding through the oppo-
site side of the duct.  Fasten the terminal end bracket plate to the duct with at four places using appropriate sheet
metal screws, while keeping the stud as close as possible to the center of the drilled hole.

14. Probes for round and oval duct applications of 18 inches or greater are equipped with a terminal stud only (without
a terminal bracket).  

15. Place the smaller foam shock absorber/gasket over the terminal mounting stud, then place the large flat washer
against the shock absorber/gasket.  Tighten the lock nut onto the terminal mounting bolt until snug.  A tight fit is not
required.  This will limit probe movement and air leakage when the duct is pressurized.

16. Connect sensor probes to the transmitter.  Refer to the applicable Silver Series (STx) or Hybrid Series (HTx)
Transmitter Installation, Operation and Maintenance Technical Manual (under separate cover) for set up instruc-
tions.
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HP1/SP1 IINTERNAL MMOUNT IINSTALLATION
Internal mount probes are ideal for applications where access through the outside of the duct is not available.  This
mounting style is also well suited for installation in air handling units and plenums.  Figure 9 shows a typical internal
mount probe.

Probes are installed inside of the duct or plenum.  Internal insulation that interferes with mounting should be removed
prior to installation. There is approximately ± 0.75 inches (19 mm) of adjustment from the nominal probe length ordered.

Figure 10 shows the installation dimensions for the internal mount probe. Install probes as follows:

Figure 110. HHP1/SP1 IInternal MMount PProbe MMechanical DDimensions

Figure 99. HHP1/SP1 IInternal MMount PProbe SStyle
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1. Each HP1/SP1 sensor probe package is factory labeled for the specific location and duct size it is designed for.
Orders for locations having more than one probe will generally have individually packaged probes banded together.
Determine the specific duct location for the HP1/SP1 sensor probe as indicated on the engineer's plans showing
where the airflow measuring station probe is to be located. Refer to illustrations of Figure 10 and Appendix III to
determine the proper probe spacing and orientation.  

2. Carefully open the package and inspect for damage. Proceed to the specific instructions in this section for rectangu-
lar, round or flat oval ducts.

For RRectangular DDucts 
3. The first dimension of the probe size indicates the length of the probe. The second dimension indicates the specif-

ic duct internal mounting inside dimension 'X' (including internal insulation).  On ducts with internal insulation that
cannot be removed, adjust ‘X’ to equal the internal mounting inside dimension, minus two times the thickness of the
insulation.  Mark a point on the center of the inside of the duct at ‘X’.  Draw a line on the inside of the duct at this
point that is perpendicular to the edge of the duct. This line will be used to locate the position of the hole(s) to be
drilled for probe insertion. The number of probes for the specific measurement site determines the probe installa-
tion locations as shown in Appendix III.

4. Using Figure 10 and Appendix III, locate and mark the individual probe installation location(s) on the line drawn in
step 3, where each of the probe(s) will be installed.  

5. Mark the corresponding end bracket installation location(s) for each probe on the opposite side of the duct.  Proceed
to step 12, For All Ducts. 

For RRound DDucts
6. Mark and draw a line around the inside circumference of the duct at the point where the probes are to be installed.

The number of probes for this specific measurement site determines the probe installation locations and orientation
as shown in Appendix III.  Multiple pprobes mmust bbe sstaggered 11-11/2 tto 22 iinches ((38.1 tto 550.8 mmm) ffrom eeach oother
to aavoid iintersecting aat tthe ccenter oof tthe dduct.

7. Using Figure 10 and Appendix III, locate and mark the probe installation location(s) on the circumference line drawn
in step 6 where each of the probe(s) will be inserted.

8. Mark the corresponding end bracket installation location(s) for each probe on the opposite side of the duct. Proceed
to step 12, For All Ducts.

For FFlat OOval DDucts
9. The number of probes for the specific measurement site determines the probe installation locations and orientation

as shown in Appendix III.  Mark and draw a line around the inside circumference of the duct at the point where the
probes are to be installed.    Configuration ‘‘b’ pprobes mmust bbe sstaggered 11-11/2 tto 22 iinches ((38.1 tto 550.8 mmm) ffrom
each oother tto aavoid iintersecting aat tthe ccenter oof tthe dduct.

10. Using Figure 10 and Appendix III, locate and mark the probe installation location(s) on the circumference line drawn
in step 9 where each of the probe(s) will be inserted.

11. Mark the corresponding end bracket installation location(s) for each probe on the opposite side of the duct. Proceed
to step 12, For All Ducts.

For AAll DDucts
12. Remove any internal insulation where the probe will be mounted. The insulation should be reinstalled after the probe

is mounted. 
13 Fasten each of the probe brackets to the duct with suitable hardware.  Ensure that the sensors are oriented proper-

ly as shown in Appendix III, and installed in the direction of duct airflow as indicated by the airflow arrow on the
probe.

14. Route the connecting cables from each probe out of the duct and seal with suitable hardware and/or gasketing
material.

15. Connect sensor probes to transmitter. Refer to the applicable Silver Series (STx) or Hybrid Series (HTx) Transmitter
Installation, Operation and Maintenance Technical Manual (under separate cover) for set up instructions.
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HP1/SP1 SSTANDOFF MMOUNT IINSTALLATION
The standoff mounting option is designed for applications where
duct extension sleeves cannot be added before outside air intake
dampers.  Unducted standoff mounting can add additional uncer-
tainty to the system installed accuracy. The uncertainty decreases
as the damper size increases. 

Install directly in an outside air intake plenum or on an intake
damper frame.  The sensor probe should be mounted 2 inches (50.8
mm) from the full open blade position. 

Figure 11 shows a typical Standoff Mount HP1/SP1 Probe. 

Figure 12 shows installation dimensions for the HP1/SP1 Standoff
Mount probe.
Figure 13  shows a typical outside air intake damper frame instal-
lation using the standoff mount option.   Observe the following pre-
cautions when using the standoff mount installation:

NOTE:
For standoff mounting, probes supplied are 2 in. [50.8 mm] longer than the specified opening size to
allow for bracket installation and damper blade clearance.

CAUTIONS/WARNINGS
Location of the HP1/SP1 sensor probe is critical for proper performance of the airflow station. Refer
to Minimum Placement Guidelines section of this document for information on recommended loca-
tion of probes.
Standoff mounting may yield additional measurement uncertainty compared to duct mounted config-
urations and should only be used when additional duct sleeves cannot be added to the intake
damper. 

Insulation that interferes with mounting should be temporarily removed prior to installation. 

1. Each HP1/SP1 sensor probe package is factory labeled with the specific location and duct size it is designed for.
Orders for locations having more than one probe will generally have individually packaged probes banded together.
Locate the position on the plenum or damper frame indicated by the engineer’s plans where the airflow measuring
station is to be located and refer to Appendix III to determine the proper spacing and orientation of the probes. 

2. Carefully open the package and inspect for damage. 
3. The first dimension of the probe size for standoff mount models corresponds to the damper opening, and the probes

supplied will be 2” longer in length to permit installation of the mounting brackets, and provide for damper blade
clearance - see Figures 12 and 13).  The second dimension indicates the mounting bracket side dimension ‘X’.

4. Install directly into an outside air intake plenum or directly on the upstream side of an unducted intake damper as
shown in Figure 13.  Ensure that adequate mounting surface exists for the brackets when installing them on the
damper.  The brackets are 0.875 in (22.23 mm) wide, and an additional clearance of 0.125 in (3.175 mm) is pro-
vided between each inside bracket edge and the outside frame opening edge for mechanical clearance of damper
blades/linkages, etc.  The sensor probe should be mounted 2 in (50.8 mm) from the full open blade position.
Unducted standoff mounting can add additional uncertainty to the system installed accuracy. 

5. Refer to Figure 12 and Appendix III to determine the location of the mounting brackets from the edge of the plenum
or damper opening.

6. Fasten the mounting brackets to the opening with appropriate sheet metal screws making sure that the edge of the
bracket is parallel to the edge of the opening, and that the printed airflow arrow is oriented in the same direction as
the airflow.

7. For multiple probes repeat Step 6.
8. Connect sensor probes to transmitter. Refer to the applicable Silver Series (STx) or Hybrid Series (HTx) Transmitter

Installation, Operation and Maintenance Technical Manual (under separate cover) for set up instructions.

Figure 111. HHP1/SP1 SStandoff MMount PProbe SStyle
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Figure 113. HHP1/SP1 SStandoff MMount UUpstream OOutside AAir IIntake DDamper DDetail

Figure 112. HHP1/SP1 SStandoff MMount PProbe MMechanical DDimensions

Opening size
(See Note 1)

1.1 in. [27.94 mm] dia. tube
Standard (see Note 1): 12 to 120 in. [304.8 to 3048 mm] 

0.750 in. [19.05 mm] dia. sensor opening 
1 to 8 sensors / probe

0.125 in. [3.18 mm]
(See Note 2)

NOTES:
1. Probes supplied are 2 in. [50.8
mm] longer than the specified open-
ing size to allow for bracket installa-
tion and damper blade clearance.

2. The additional 0.125 in. [3.175
mm] clearance (shown at dashed
line adjacent to each bracket) is pro-
vided to ensure damper blade/link-
age clearance.

0.125 in. [3.18 mm]
(See Note 2)

Probes supplied are 2 in. [50.8 mm] longer than
the specified opening size to allow for bracket
installation and damper blade clearance.

Install probes upstream of the outside air intake
damper when extension sleeves cannot be added.
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HP1/SP1 POWER AND SIGNAL WIRING NOTES
Power RRequirements
HP1/SP1 probes are powered by the HTx104, STx104 or STx102 transmitter.  The STx102 and STx104 transmitters
require 24VAC at 8VA maximum, and the HTx104 requires 24VAC at 11VA maximum (depending on the number of sen-
sors).  An isolated 24VAC power source is NOT required on analog output transmitters to assure a "floating" output sig-
nal to the host controls, since the analog outputs are isolated.  
Interfacing tto tthe HHost CControl SSystem:

- HTA104-P, STA104-P, STA102-P Analog Output: The output signal is field selectable between 0-10 VDC and 4-20
mA, independently for both the airflow rate and temperature.  Analog output signal scaling has factory default
settings or can be configured by the user in the field.

- HTN104-P, STN104-P RS-485 Output: The RS-485 output can be configured for BACnet® MS/TP MMaster, MModbus®

RTU oor JJohnson CControls® N-22 bbus®networks.

Refer to the applicable transmitter Installation, Operation and Maintenance Technical Manual, under separate cover,
for additional information on options and setting up the airflow measurement station.

HP1/SP1 MAINTENANCE
In most HVAC environments, periodic maintenance and calibration is not required or recommended1.
1 In certain applications where a large amount of airborne particulate is present, especially fibrous material such as lint, pre-filtering of the return air (using MERV
5 or equivalent filter) may be required to ensure optimum instrument performance. If no pre-filtering is provided, it may be necessary to periodically inspect and
clean sensors using compressed air or a small brush. Factory performance returns immediately after cleaning. Recalibration is NOT required. Periodic inspection
of the sensors is always advised, and accessibility must be considered in these applications.

HP1/SP1 STANDARD LIMITED PARTS WARRANTY
If any EBTRON product fails within 36 months from shipment, EBTRON will repair/replace the device free of charge as
described in the company’s warranty contained in EBTRON’s Terms and Conditions of Sale.  Defective equipment shall
be shipped back to EBTRON, freight pre-paid, for analysis.
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APPENDIX I 
HP1 - Hybrid Sensor Probe Equivalent Sensor Density Table

12 18 24 30 36 42 48 54 60 66 72 84 96 108 120
12 1/2 2/2 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4
18 2/2 2/2 2/2 2/2 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4
24 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
30 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
36 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
42 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
48 2/2 2/2 2/2 2/2 2/2 2/2
54 2/2 2/2 2/2 2/2 2/2 2/2
60 2/2 2/2 2/2 2/2 2/2
66 2/2 2/2 2/2 2/2
72 2/2 2/2 2/2 2/2
84 2/2 2/2 2/2
96 2/2 2/2
108 2/2 2/2
120 2/2 2/2
144 2/2
168 2/2

PROBE LENGTH 

HP1 Rectangular, Round-Oval Probe Sensor Density Equivalency (# Probes / # Sensors)

A
D

JA
CE

N
T 

 S
ID

E 
 L

EN
G

TH
 

Consult Factory for 
application of sizes not 

shown.
168 2/2
192

 'C'  'C' Equivalent Sensor Density Performance
 'B'  'B' Equivalent Sensor Density Performance
 'A'  'A' Equivalent Sensor Density Performance

HP1
Precision HHybrid SSensor PProbe EEquivalent SSensor DDensity TTable
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APPENDIX II 
SP1 - Silver Series Probe Sensor Density Tables

12 18 24 30 36 42 48 54 60 66 72 84 96 108 120
12 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/3 1/3 1/3
18 2/1 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/3 1/3 1/3 1/4 1/4 1/4
24 2/1 2/1 1/2 1/2 1/2 1/2 1/3 1/3 1/3 1/3 1/4 1/4
30 2/1 2/1 2/1 1/2 1/2 1/3 1/3 1/3 1/4 1/4 1/4
36 2/1 2/1 2/1 2/1 2/2 2/2 2/2 2/2 2/2
42 2/1 2/1 2/1 2/2 2/2 2/2 2/2 2/2
48 2/1 2/1 2/2 2/2 2/2 2/2
54 2/1 2/1 2/2 2/2 2/2 2/2
60 2/1 2/1 2/2 2/2 2/2
66 2/1 2/2 2/2 2/2
72 2/1 2/2 2/2 2/2
84 2/1 2/2 2/2
96 2/2 2/2
108 2/2 2/2
120 2/2 2/2

Rectangular, Round-Oval Probe Sensor Density (# Probes / # Sensors per Probe)

PROBE LENGTH
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120 2/2 2/2
144 2/2
168 2/2
192

 'C'  'C' Equivalent Sensor Density Performance *
 'B'  'B' Equivalent Sensor Density Performance *
 'A'  'A' Equivalent Sensor Density Performance

* NOTE: When SP1 'A' Density Probes are installed within the 'B' minimum placement guidelines, typical accuracy will be equal 
to or better than ±10% of reading.  In certain instances, accuracy will approach or exceed 'B' and 'C' density (with accuracy 
equal to or better than ±6% or ±3%of reading respectively) as indicated by the shaded areas.

SP1A - EEconomy ‘‘A’ SSensor DDensity TTable

12 18 24 30 36 42 48 54 60 66 72 84 96 108 120
12 1/2 1/2 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4
18 2/1 2/2 2/2 2/2 1/4 1/4 1/4 1/4 1/4
24 2/2 2/2 2/2 2/2 2/2 2/2
30 2/2 2/2 2/2 2/2 2/2
36 2/2 2/2 2/2 2/2
42 2/2 2/2 2/2
48 2/2 2/2
54 2/2 2/2
60 2/2 2/2
66 2/2
72 2/2
84 2/2
96
108
120
144
168
192

STx104-PB
PROBE LENGTH

Rectangular, Round-Oval Probe Sensor Density (# Probes / # Sensors per Probe)
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 'C'  'C' Equivalent Sensor Density Performance *
 'B'  'B' Equivalent Sensor Density Performance

* NOTE: When SP1 'B' Density Probes are installed within the 'B' minimum placement guidelines, typical accuracy 
will be equal to or better than ±6% of reading.  In certain instances, accuracy will approach or exceed 'C' density 
(with accuracy equal to or better than ±3% of reading) as indicated by the shaded areas.

SP1B - GGeneral ‘‘B’ SSensor DDensity TTable
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HYBRID/SILVER SERIES HP1/SP1 DUCT AND PLENUM SENSORS
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1/2 X

1/2 X

One Probe

1/4 X

1/2 X

1/4 X

Two Probes

One Probe

90°

Two Probes

RECTANGULAR DDUCT PPROBE SSPACING

ROUND DDUCT PPROBE SSPACING

OVAL DDUCT PPROBE SSPACING

One Probe (configuration ‘a’)

1/4 X 1/2 X 1/4 X

Two Probes (configuration ‘b’) Two Probes (configuration ‘c’)

1/2 X

1/2 X

One Probe

1/4 X

1/2 X

1/4 X

Two Probes

STANDOFF MMOUNT RRECTANGULAR OOPENING PPROBE SSPACING

APPENDIX III 
HP1/SP1 Probe Mounting, Spacing and Configuration




