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TDP05K Advanced Thermal Dispersion Probe Airflow 
Measuring System
Technical Bulletin

Document Introduction
This document describes the TDP05K Advanced Thermal Dispersion Probe Airflow Measuring System’s features 
and functions. It also provides guidelines and instructions for setting up and troubleshooting these devices used 
in plenum and duct applications.

Navigating the Start-Up Menu
After installing the TDP05K Airflow Measuring System, power on the unit. Menu options appear on the front panel 
LCD display of the primary controller and are replicated on the remote user interface (see Figure 1). The LCD dis-
play has a 16 character per line, 2-line display. 

The display boot screen indicates the firmware version.

After 5 seconds, the display indicates the number of active probes and sensors. This example indicates one active 
probe and four total sensors.

Figure 1: Front Panel LCD Display of Primary TDP05K Controller & Remote User Interface
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After another 5 seconds, the display indicates that the unit is warming up.

Normal Operation
The normal operation screens display the average temperature and average velocity or volume in the units 
selected. 
When the display is configured for the International System of Units (SI), the display shows the temperature in 
Celsius and the average velocity in meters per second or the volume as liters per minute. See Table 3 for the 
available units. 

When the display is configured for Imperial, the display shows the temperature in Fahrenheit and the average 
velocity in Actual Cubic Feet per Minute. See Table 3 for the available units. 

Note: An asterisk (*) appears on the top left corner of the display if the number of sensors has changed during 
normal operation mode.

Configuration
The onboard microprocessor in the TDP05K primary probe allows for system configuration, operating parameter 
selection, analog output configuration, and display filtering. The primary probe is the automation interface and also 
acts as a primary across a wired network to other ancillary probes (up to 15) and the remote display when that 
option is selected.

Note: Each primary and ancillary probe automatically reports temperature and flow based on the number of 
installed sensors (1 through 8) per probe.

Verify configuration and change certain parameters, within defined ranges, in the configuration mode. 

Membrane Push Buttons
You can use the five membrane push buttons (MENU, ESC, UP, DOWN, and ENTER) on the front panel display 
cover to interface with the TDP05K primary controller.
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You can use these push buttons during system configuration setup and while performing certain functions in the 
normal operation mode.

Navigating the Menu Options
The left arrow (→) symbol appears on the left side of the currently selected menu, submenu, or option. Press 
ENTER to access the selected option. 

The up and down arrow (↕) symbol on line two of the display indicates that the selected digit or character can 
increment and decrement one character or digit at a time. The character or digit blinks when selected.

Press the UP or DOWN buttons to scroll through the available menu and submenu options.
Press ESC to return to the previous menu without making updates to the currently selected option. Press ESC from 
the Operator or Supervisor Menu to return to normal operation mode.
Press MENU at any time to return to the normal operation mode.
To enter numerical values into a submenu selection option, enter the digits one at a time beginning with the 
leftmost digit. Press UP or DOWN to scroll through the numbers 0 through 9. When the correct value is displayed, 
press ENTER. The cursor automatically moves to the next position. If an error is made after pressing ENTER, 
press ESC to return to the previous digit. 

Navigating the Operator Menu
The Operator Menu allows you to view, set, or change system parameters. System configuration setup in the 
Operator Menu may be required when connected to a building automation system. 

1. During normal operation when the LCD screen displays the average temperature and average velocity or
volume, press MENU and UP or DOWN until the arrow is next to Operator Menu.

2. Press ENTER to enter the Operator Menu submenu options.

a. If the Operator PIN is enabled, the LCD screen displays the following message:
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(1) Enter the 4-digit PIN to access the Operator Menu. PIN entry is made one digit at a time beginning with
the leftmost digit. Press UP or DOWN to scroll through the numbers 0 through 9.

(2) When the correct number is displayed, press ENTER to select the digit. The cursor automatically
moves to the next position. If an error is made after you press ENTER, press ESC to go back and
change the digit.

Note: If the PIN is not correctly entered, the display returns to normal operation.

b. If the Operator PIN is not enabled, the Operator Menu selections display.

Note: See Enable, Disable, and Change the Operator PIN for more information about enabling the PIN.

3. Press UP or DOWN to scroll through the available menu selections. See Table 1 for a list of Operator Menu
submenus and their descriptions.

Note: Each Operator Menu submenu has submenu selections to access the configurable options.  
Table 1: Operator Menu Submenus
Operator Menu 
Submenus (Actual 
Display Name)

Submenu Description

Enable Operator PIN 
(Enable Oper PIN)

Allows user to select a PIN to access the Operator Menu and prevents unauthorized access 
of the Operator Menu

Change Operator PIN
(Change Oper PIN)

Allows user to change the Operator Menu PIN.

Flow Configuration
(Flow Config)

Configures system variables including duct size and shape, elevation, process type, and 
process maximum/units.

Display Configuration
(Display Config)

Selects LCD display parameters.

Analog Output 1 
Parameters
(Output 1 Param)

Selects Analog Output 1 parameters including temperature, flow, or none.

Analog Output 2 
Parameters
(Output 2 Param)

Selects Analog Output 2 parameters including temperature, flow, or none.

Temperature Low Pass 
Filter
(Temp LPF)

Selects the amount of filtering applied to the analog output for temperature.

Flow Low Pass Filter
(Flow LPF)

Selects the amount of filtering applied to the analog output for flow.

Analog Output Calibration
(Output Cal Menu)

Adjusts the span for the analog outputs to match the input expected values.

Temperature Balance 
Menu
(Temp Bal Config)

Selects an offset to apply to the reported average temperature including front panel display, 
BACnet®, and Analog Outputs 1 and 2.

K-Factor Configuration
(KFactor Config)

Turns the K-Factor on and off and allows for the calculation or selection of gain and offset 
values.

Menu Inactivity Timeout
(Menu Timeout)

Selects a time period after which the backlight on the front panel display turns off when no 
menu activity is detected and automatically returns to normal operation.

BACnet Configuration
(Network Cfg)

Configures BACnet settings and turn BACnet on and off.

BACnet Flow Alarm 
Configuration
(Flow Alarm Cfg)

Configures high and low setpoints, deadband, and alarm delay settings and turns the BACnet 
flow high and low alarms on and off.
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BACnet Temperature 
Alarm Configuration
(Temp Alarm Cfg)

Configures high and low setpoints, deadband, and alarm delay settings and turns the BACnet 
temperature high and low alarms on and off.

Exit Operator Menu
(Exit Oper Menu)

Returns the display to normal operation.

Table 1: Operator Menu Submenus
Operator Menu 
Submenus (Actual 
Display Name)

Submenu Description
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Enable, Disable, and Change the Operator PIN
The Enable Operator PIN and Change Operator PIN menu options enable or disable the Operator Menu PIN and 
change the current PIN.

Note: The PIN is not set or enabled on a device with factory-default settings. 

Note: If the Enable Operator PIN option is selected, the Operator Menu can only be accessed with a PIN.
To enable or disable the PIN: 

1. Enter the Enable Operator PIN submenu.

2. Press UP or DOWN to choose Yes to enable the PIN or No to disable the PIN.

3. Press ENTER to confirm your selection.
To update the PIN:

1. Enter the Change Operator PIN submenu.

2. Press UP or DOWN to scroll through the numbers 0 through 9.

3. When the correct number is displayed, press ENTER to select the digit. The cursor automatically moves to the
next position. If an error is made after pressing ENTER, press ESC to return to the previous digit.

4. Enter the last digit and press ENTER to store the PIN number. The display returns to the Operator Menu
submenu display. Alternatively, press ESC to return to the Operator Menu without updating the PIN.

Note: If the PIN settings are enabled, the PIN number must be entered each time the Operator Menu is entered. 

Figure 2: Operator PIN Flowchart
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Flow Configuration
The Flow Configuration submenu stores the application-specific data for unique applications. The typical data 
includes units of measure, duct type and size, flow units, site elevation, system ranges, and output lockdown. 

Figure 3: Flow Configuration Flowchart
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1. Duct Area controls area input when the Other duct shape is selected.
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1. In the Operator Menu, press UP or DOWN to scroll to the Flow Configuration submenu.

2. Press ENTER.

3. Scroll through the submenu options and make any necessary updates. See Table 2 for a description of the
Flow Configuration submenu selection options and their configurable options.

See Table 3 and Table 4 for the available selections for units appropriate for the flow type.

Table 2: Flow Configuration Submenu Selections and Configurable Options
Flow Configuration 
Submenu
Selections

Configurable Options

Duct Shape Select between rectangle, round, oval, or other duct shapes.

Duct Width Select between 0 to 120 in. or 0 to 304.8 cm.

Duct Height Select between 0 to 120 in. or 0 to 304.8 cm.

Duct Diameter Select between 0 to 120 in. or 0 to 304.8 cm.

Duct Area Scroll between 0 to 100 square feet or 0 to 9.3 square meters. A value not stored or out of range error 
displays of the entry exceeds the design range. The units are previously determined.

Site Elevation Select between 0 to 15,000 feet or 0 to 4,572 meters. The units are previously determined.

Relative Humidity Select between 0 and 99% relative humidity 1% at a time. Holding the button increases the speed at 
which the value changes.

Flow Units Select between the units listed in Table 3.

Output Lockout Enter three digits with two decimal places. Units are in ft/min or m/sec.

Table 3: Volumetric Units of Measurement from Flow Unit Selection and Display Units
Actual Flow Units1

1. Actual Flow Units is the default setting.

SI Units Imperial Units Standard Flow 
Units

SI Units Imperial Units

Actual/Sec ALPS ACFS Standard/Sec SLPS SCFS

Actual/Min ALPM ACFM Standard/Min SLPM SCFM

Actual/Hour ACMH ACFH Standard/Hour SCMH SCFH

Table 4: Volumetric Units of Measurement (Part 1 of 2)
Volumetric Units of Measurement Display
Actual Cubic Feet Per Second ACFS

Actual Cubic Feet Per Minute ACFM

Actual Cubic Feet Per Hour ACFH

Actual Liters Per Second ALPS

Actual Liters Per Minute ALPM

Actual Cubic Meters Per Hour ACMH

Standard Cubic Feet Per Second ACFS

Standard Cubic Feet Per Minute1 SCFM

Standard Cubic Feet Per Hour SCFH
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Standard Liters Per Second SLPS

Standard Liters Per Minute SLPM

Standard Cubic Meters Per Hour SCMH

1. The standard conditions for Standard Cubic Feet Per Minute airflow measurements are as follows: 14.696 pounds per
square inch (psia) equals 101.325 kPa at sea level. 70 degrees Fahrenheit equals 15.6 degrees Celsius. 50% relative
humidity (RH).

Table 4: Volumetric Units of Measurement (Part 2 of 2)
Volumetric Units of Measurement Display
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Display Configuration
The Display Configuration submenu is used to configure display units, parameters, and line 2 customization. The 
level of display filtering from 0 to 4 (0 is off, 4 is 80%) is also configurable. 

Table 5: Display Configuration Submenu Selections and Configurable Options
Display 
Configuration 
Submenu
Selections

Configurable Options

Display Filter Select between 0 and 4 where 0 is off. Filtering is equal to the value times 20%. A value of 2 is equal 
to 40% filtering.

Display Units Select between SI and Imperial

Display Flow Type Select between velocity and volume

Line 2 Parameters Select between System Flow and Custom Text for text appearing in line 2 of the display

Line 2 Custom Select up to seven ASCII characters to display in line 2 of the display. See Selecting Custom Text for 
more information.

Figure 4: Display Configuration Flowchart
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1. In the Operator Menu, press UP or DOWN to scroll to the Display Configuration submenu.

2. Press ENTER.

3. Scroll through the submenu options and make any necessary updates. See Table 5 for a description of the
Display Configuration submenu selection options and their configurable options.

Selecting Custom Text
1. Scroll to the Line 2 Custom submenu and press ENTER.
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2. Press UP or DOWN to scroll through the available character set. See Figure 5 for a list of available characters.

3. Press ENTER to choose a character when it is displayed. The character is stored and the cursor advances one
position to the right. Press ESC to return to the previous character.

4. Fill the line with characters for the remaining positions. After the seventh character is entered, the custom text
is stored in memory and the display returns to the Display Configuration submenu.

Analog Output 1 Parameters
The Analog Output 1 Parameters submenu is used to select the process variables that Output 1 represents. 
Available process variables include flow, temperature, and none. If flow is selected, the output represents the 
defined flow design range. 

Figure 5: Custom Text Character Chart
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Note: The factory-default setting for Analog Output 1 is airflow velocity. However, Output 1 or Output 2 can be 
configured for either airflow or temperature. 

1. In the Operator Menu, press UP or DOWN to scroll to the Analog Output 1 submenu.

2. Press ENTER.

3. Make any necessary updates to the submenu selection. See Table 6 for a description of the Analog Output 1
submenu selection option and its configurable option.

Table 6: Analog Output 1 Submenu Selection and Configurable Option
Analog Output 1 
Submenu
Selection

Configurable Option

Output 1 
Parameters

Select between none, flow, and temperature.

Figure 6: Analog Output 1 Parameters Flowchart
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Analog Output 2 Parameters
The Analog Output 2 Parameters menu allows you to select the process variables that Output 2 represents. 
Available process variables include flow, temperature, and none. If flow is selected, the output represents the 
defined flow design range. If temperature is selected, the output span is your temperature design range.
The temperature default is -25.6 to 120.2°F (-32°C to 49°C)

Note: The factory-default setting for Analog Output 2 is temperature.

1. In the Operator Menu, press UP or DOWN to scroll to the Analog Output 2 submenu.

2. Press ENTER.

3. Make any necessary updates to the submenu selection. See Table 7 for a description of the Analog Output 2
submenu selection option and its configurable option.

Table 7: Analog Output 2 Submenu and Configurable Options
Analog Output 2 
Submenu

Configurable Option

Output 2 
Parameters

Select between none, flow, and temperature.

Figure 7: Analog Output 2 Parameters Flowchart
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Temperature Output LPF (Low Pass Filter)
The Temperature Output LPF (Low Pass Filter) submenu is used to select the level of process filtering applied to 
the temperature outputs. The levels are 0 to 9, with 0 indicating the filter is off and 9 indicating maximum filtering. 
The filtering affects the reported temperature values and analog channels configured for temperature. Display Filter 
is an additional filter selection applied only to the display.

Note: Each unit of filtering is equal to 10% filtering. For example, 2 is equal to 20%.

1. In the Operator Menu, press UP or DOWN to scroll to the Temperature Output LPF submenu.

2. Press ENTER.

3. Make any necessary updates to the submenu selection. See Table 8 for a description of the Temperature
Output LPF submenu selection option and its configurable option.

Table 8: Temperature Output LPF Submenu Selection and Configurable Option
Temperature Output 
LPF Submenu 
Selection

Configurable Option

Temperature Output 
LPF

Select between 0 to 9 (9 equals 90% filtering).

Figure 8: Temperature Output LPF Flowchart
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Flow Output LPF
The Flow Output LPF submenu allows you to select the level of process filtering applied to the flow outputs. The 
levels are 0 to 9, with 0 indicating the filter is off and 9 indicating maximum filtering. The filtering affects the reported 
flow values and analog channels configured for flow. Display Filter is an additional filter selection applied only to the 
display.

Note: Each unit of filtering is equal to 10% filtering. For example, 2 is equal to 20%.

1. In the Operator Menu, press UP or DOWN to scroll to the Flow Output LPF submenu.

2. Press ENTER.

3. Make any necessary updates to the submenu selection option. See Table 9 for a description of the Flow Output
LPF submenu selection option and its configurable option.

Table 9: Flow Output LFP Submenu Selection and Configurable Option
Flow Output LPF 
Submenu
Selection

Configurable Option

Flow LPF Selection Select between 0 to 9 (9 equals 90% filtering)

Figure 9: Flow Output LPF Flowchart
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Analog Output Calibration
The Analog Output Calibration submenu is used to calibrate adjustments to Analog Outputs 1 and 2. Span is used 
to obtain the greatest resolution over the expected or design operating range. 

Figure 10: Analog Output Calibration Flowchart
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Note: By default, the TDP05K Airflow Measuring System is factory calibrated.

Calibrating the Analog Output
To calibrate the analog output with the primary probe mounted in its operating location or in a calibration lab:

1. Set the Analog Output 1 parameter to None to keep the output from changing with flow or temperature. See
Analog Output 1 Parameters for instructions.

2. In the Operator Menu, press UP or DOWN to scroll to the Output Calibration submenu.

3. Press ENTER. Scroll to the Output 1 mA Offset submenu selection and press ENTER.

4. The display indicates the current Analog Output 1 offset.

Table 10: Analog Output Calibration Submenu Selections and Configurable Options
Analog Output Calibration 
Submenu Selections

Configurable Options

Output 1 mA Offset Select between ±0 to 2 mA adjustment range

Output 1 mA Low Span Select between 1 to 4 mA

Output 1 mA High Span Select between 1 to 20 mA. This value must be higher than the low span value of Output 1.

Output 2 mA Offset Select between ±0 to 2 mA adjustment range

Output 2 mA Low Span Select between 1 to 4 mA

Output 2 mA High Span Select between 1 to 20 mA. This value must be higher than the low span value of Output 2.

Design Range Low Selects the low range of output flow spanning

Design Range High Selects the maximum range of output flow spanning

Temperature Range Low Select between -34.6 to 129.2°F (-37 to 54°C) for low range of output temperature spanning

Temperature Range High Select between -34.6 to 129.2°F (-37 to 54°C) for maximum range of output temperature 
spanning
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5. Connect a digital multi-meter set to scale Analog Output 1 across terminals 1 and 2 on the TDP05K Airflow
Measuring System. See Figure 11 for terminal locations.

Note: The output value should be between 1 and 20 mA. To align the load resistance with the digital multi-meter, 
connect the actual process load or a resistor of similar value to the actual process load (250 ohm/minute). 
The digital multi-meter should read a minimum value of 4.00 ± 0.01 mA as determined in Output 1 Span.

6. If the digital multi-meter reads out of tolerance, press UP or DOWN to adjust the output for an acceptable
reading. Once the last digit is entered, the digital multi-meter reflects the adjusted Output 1 offset value.

7. Press UP or DOWN in the Output Calibration submenu to scroll to the Output 1 mA Low Span submenu
selection.

8. Press ENTER. The display indicates the current Output 1 low span value.

9. Press UP and DOWN to scroll between 1 and 4 mA to set the low span value.

Note: The low span value must be set lower than the high span value.

Figure 11: TDP05K Airflow Measuring System—Terminals 1 and 2
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10. Once the low span is set, press ENTER. In the Output Calibration submenu, scroll to the Output 1 mA High
Span submenu selection and press ENTER.

11. The display indicates the current Analog Output 1 high span value. Press UP or DOWN to set the high span by
scrolling between 1 and 20 mA. The high span value must be higher than the low span value.

12. Once the high span is set, press ENTER to confirm the setting.

13. Set the parameter for Analog Output 1 to its previous value before the calibration process. See
Analog Output 1 Parameters for instructions.

14. Repeat Steps 1 through 13 for Analog Output 2. In Step 5, connect the digital multi-meter across terminals
3 and 4.

15. After both outputs are configured and calibrated, if necessary, configure the Design Range Low, Design Range
High, Temperature Range Low, and Temperature Range High submenu selections.

16. In the Operator Menu, press UP and DOWN to scroll to the Analog Output Calibration submenu. Press
ENTER.

17. Scroll through the submenu options and make any necessary updates. See Table 10 for a description of the
Analog Output Calibration submenu selection options and their configurable options.
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Temperature Balance Configuration
The Temperature Balance Configuration submenu applies a temperature offset to the displayed and reported 
temperature and the temperature used for analog outputs.

1. In the Operator Menu, press UP or DOWN to scroll to the Temperature Balance Configuration submenu.

2. Press ENTER.

3. Scroll through the submenu options and make any necessary updates. See Table 11 for a description of the
Temperature Balance Configuration submenu selection options and their configurable options.

Table 11: Temperature Balance Configuration Submenu Selections and Configurable Options
Temperature 
Balance 
Configuration 
Submenu
Selections

Configurable Options

Temperature 
Balance Enable

Select On or Off.

Temperature Offset 
Selection

Enter the currently selected value. The temperature displayed on the left side of line 2 is the offset and 
the value on the right side of line 2 is a live view of the current temperature with the last confirmed 
offset value.The offset range is ±5.4°F (±3°C).

Figure 12: Temperature Balance Flowchart
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K-Factor Configuration
The K-Factor Configuration submenu turns K-Factor on and calculates a K-Factor gain and offset from measured 
and reference data. The K-Factor gain and offset values can also be manually configured

Note: The auto K-Factor feature only works in FPM at this time..

Figure 13: K-Factor Configuration Flowchart
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Configuring the K-Factor
1. In the Operator Menu, press UP or DOWN to scroll to the K-Factor Configuration submenu.

2. Press ENTER to view the K-Factor Configuration submenu. Scroll to the K-Factor Enable? submenu
selection.

3. Press ENTER. The display indicates the current K-Factor setting (Off or On).

Table 12: K-Factor Configuration Submenu Selections and Configurable Options
K-Factor
Configuration
Submenu
Selections

Configurable Options

K-Factor Enable? Select On or Off.

Calculate K-Factor Select between Yes or No.

Manual Gain1

1. This submenu selection only appears when Calculate K-Factor is set to No.

Update the currently selected value.

Manual Offset1 Update the currently selected value.

Number of Data 
Points2

2. This submenu selection only appears when Calculate K-Factor is set to Yes.

Select between one to three points for calculating the K-Factor. 

System at Point 12 Record the current velocity over the sensors as reference point 1.

Point 1 Velocity2 Update the currently selected value. Reference point 1 is displayed on the right side and the 
measured value is entered on the left.

System at Point 22 Record the current velocity over the sensors as reference point 2.

Point 2 Velocity2 Update the currently selected value. Reference point 2 is displayed on the right side and the 
measured value is entered on the left.

System at Point 32 Record the current velocity over the sensors as reference point 3.

Point 3 Velocity2 Update the currently selected value. Reference point 3 is displayed on the right side and the 
measured value is entered on the left.

Generate K-Factor2 Calculate and update the K-Factor values used then display the calculated values.
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4. Press UP or DOWN to change the setting and ENTER to confirm the setting. The new setting is stored in
memory and the display returns to the K-Factor Configuration submenu.

5. Press UP or DOWN to scroll to the Calculate K-Factor submenu selection and press ENTER.

6. Press UP and DOWN to scroll between Yes or No. Press ENTER to make a selection. If No is selected, see
Automatic Calculation of K-Factor Not Enabled. If Yes is selected, see Automatic Calculation of K-Factor
Enabled.

Automatic Calculation of K-Factor Not Enabled
1. When K-Factor is not enabled, the K-Factor Configuration submenu formats itself for manual K-Factor entry

mode. Scroll to the K-Factor Gain submenu selection and press ENTER.

2. Press ENTER to adjust the manual K-Factor gain. Press UP or DOWN to modify the currently selected value.

3. Press ENTER to confirm the value and return to the K-Factor Configuration submenu.

4. Scroll to the K-Factor Offset submenu selection.

5. Press ENTER to adjust the manual K-Factor gain. Press UP or DOWN to modify the currently selected value.

6. Press ENTER to confirm the value and return to the K-Factor Configuration submenu.



preliminary—this information may change

TDP05K Advanced Thermal Dispersion Probe Airflow Measuring System Technical Bulletin

28
Ruskin—CONFIDENTIAL

Automatic Calculation of K-Factor Enabled
Automatic K-Factor calculations can be adjusted to use up to three data points in the calculation. One data point 
calculates and uses one offset. Two data points calculate and use one offset and one gain in one equation. Three 
data points calculate and use two offsets and two gains in two equations that meet at the middle point.

1. In the K-Factor Configuration submenu, scroll to the Number of Data Points submenu selection.

2. Press ENTER. Press UP or DOWN to select the number of points to use in the K-Factor calculation.

3. Press ENTER to confirm the value and return to the K-Factor Configuration submenu.

4. Scroll to the System at Point 1 submenu selection.

5. Press ENTER. Run the air handling system unit to the first K-Factor setpoint. Once the appropriate velocity is
displayed on the external device, press ENTER to store the sensor data and measured velocity in FPM as the
reference value for calculating the K-Factor equation. The display indicates the value is stored and displays the
value for 3 seconds.

Note: Allow the system at least 60 seconds after a velocity state change to balance the displayed readings.

6. The display returns to the K-Factor Configuration submenu. Scroll to the Point 1 Velocity submenu selection.
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7. Press ENTER to enter the first measured K-Factor setpoint that is acquired from an external device. Press UP
or DOWN to modify the currently selected digit.

Note: The left side of the display indicates the measured value and the right side shows the corresponding 
reference value that was recorded for that point.

8. Press ENTER on the last digit to confirm the value and return to the K-Factor Configuration submenu.

9. If the number of data points from Step 2 was set for more than one, repeat Steps 4 through 8 for each point.
Point 2 must be higher than point 1 and point 3 must be higher than point 2. When all points are recorded,
continue to Step 10.

10. Press UP or DOWN to scroll to the Generate K-Factor submenu selection.

Note: The line above Generate K-Factor may display a different number depending on the number of data points
selected.

11. Press ENTER to generate the K-Factor equation values.

Note: When one data point is selected, the display indicates the K-Factor Generated and Calculated Offset 1
screens. When two data points are selected, the display indicates the K-Factor Generated, Calculated 
Offset 1, and Calculated Gain 1 screens. When three data points are selected, all five screens display.
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.

12. In the Operator Menu, press UP or DOWN to scroll to the K-Factor Configuration submenu.

13. Press ENTER.

14. Press UP or DOWN to scroll through the submenu options and make any necessary updates. See Table 12 for
a description of the K-Factor Configuration submenu selection options and their configurable options.
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Menu Timeout
The Menu Timeout submenu is used to select a time in minutes after which the device backlight dims and the 
device returns to normal operation mode if no activity is detected in the Operator Menu.

1. In the Operator Menu, press UP or DOWN to scroll to the Menu Timeout submenu.

2. Press ENTER.

3. Make any necessary updates to the submenu selection. See Table 13 for a description of the Menu Timeout
submenu selection option and its configurable option.

Table 13: Menu Timeout Submenu Selection and Configurable Option
Menu Timeout 
Submenu
Selection

Configurable Option

Menu Timeout Select from 0 to 30 minutes. A value of 0 indicates the display never times out and the backlight is 
always on.

Figure 14: Menu Timeout Flowchart
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BACnet Network Configuration
The BACnet Network Configuration submenu turns BACnet on or off and configures parameters based on the 
BACnet type.

Table 14: BACnet Network Configuration Submenu Selections and Configurable Options
BACnet Network 
Configuration 
Submenu
Selections

Configurable Options

BACnet On/Off Select On or Off.

BACnet Instance Update the currently selected value. The instance number must be unique from all BACnet devices on 
the entire system. The range of values is 1 to 4,194,302.

BACnet Address Select a value between 4 and 127. Holding down the button increases the rate the value updates.

BACnet Max Mast Select a value between 1 and 127. Holding down the button increases the rate the value updates.

BACnet Baud Rate Select the 9,600, 19,200, 38,400 (default), or 76,800 baud rate.

Figure 15: BACnet Configuration Flowchart
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1. In the Operator Menu, press UP or DOWN to scroll to the BACnet Network Configuration submenu.

2. Press ENTER.

3. Scroll through the submenu options and make any necessary updates. See Table 14 for a description of the
BACnet Network Configuration submenu selection options and their configurable options.
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BACnet Flow Alarm Configuration
The BACnet Flow Alarm Configuration submenu is only available when BACnet is on (see BACnet Network 
Configuration). Alarm parameters can be configured including high and low alarms, setpoints, and alarm delay.

Table 15: BACnet Flow Alarm Configuration Submenu Selection and Configurable Options (Part 1 of 2)
BACnet Flow Alarm 
Configuration 
Submenu Selections

Configurable Options

Alarm Low On/Off Select On or Off.

Alarm High On/Off Select On or Off.

Alarm Low Setpoint Choose a value the flow must go below for an alarm condition to exist.

Alarm High Setpoint Choose a value the flow must surpass for an alarm condition to exist.

Figure 16: BACnet Flow Alarm Configuration Flowchart
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1. In the Operator Menu, press UP or DOWN to scroll to the BACnet Flow Alarm Configuration submenu.

2. Press ENTER.

3. Scroll through the submenu options and make any necessary updates. See Table 15 for a description of the
BACnet Flow Alarm Configuration submenu selection options and their configurable options.

Alarm Deadband 
Setpoint

Choose a value of flow the controller must reach above the Alarm Low Setpoint for Alarm Low or 
below the Alarm High Setpoint for Alarm High before an activated alarm resets. The display units 
are the same as those chosen in the Display Configuration submenu and flow configuration.

Alarm Delay Select the amount of time between any alarm condition and the BACnet Flow Alarm Low and High 
activation. This value is adjustable between 0 and 10 minutes.

Table 15: BACnet Flow Alarm Configuration Submenu Selection and Configurable Options (Part 2 of 2)
BACnet Flow Alarm 
Configuration 
Submenu Selections

Configurable Options
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BACnet Temperature Alarm Configuration
The BACnet Temperature Alarm Configuration submenu is only available when BACnet is on (see BACnet Network 
Configuration). In this submenu, you can configure temperature parameters including high and low alarms, 
setpoints, and alarm delay.

Table 16: BACnet Temperature Alarm Configuration Submenu Selections and Configurable Options (Part 1 
of 2)
BACnet Temperature 
Alarm Configuration 
Submenu Selections

Configurable Options

Alarm Low On/Off Select On or Off.

Alarm High On/Off Select On or Off.

Alarm Low Setpoint Choose a value the temperature must go below for an alarm condition to exist.

Alarm High Setpoint Choose a value the temperature must surpass for an alarm condition to exist.

Figure 17: BACnet Temperature Alarm Configuration Flowchart
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1. In the Operator Menu, press UP or DOWN to scroll to the BACnet Temperature Alarm Configuration submenu.

2. Press ENTER.

3. Scroll through the submenu options and make any necessary updates. See Table 16 for a description of the
BACnet Temperature Alarm Configuration submenu selection options and their configurable options.

Alarm Deadband 
Setpoint

Choose a value of temperature the controller must reach above the Alarm Low Setpoint for Alarm 
Low or below the Alarm High Setpoint for Alarm High before an activated alarm resets. The 
display units are the same as those chosen in the Display Configuration submenu.

Alarm Delay Select the amount of time between any alarm condition and the BACnet Temperature Alarm Low 
and High activation. This value is adjustable between 0 and 10 minutes.

Table 16: BACnet Temperature Alarm Configuration Submenu Selections and Configurable Options (Part 2 
of 2)
BACnet Temperature 
Alarm Configuration 
Submenu Selections

Configurable Options



preliminary—this information may change

TDP05K Advanced Thermal Dispersion Probe Airflow Measuring System Technical Bulletin

38
Ruskin—CONFIDENTIAL

Navigating the Supervisor Menu
The Supervisor Menu is used to enable or disable probes and individual sensors, scan all sensors for status 
updates, and perform diagnostics on alert conditions. It is also used to restore the device to a preinstallation state.

1. When the TDP05K Airflow Measuring System’s LCD screen displays the average temperature and average
velocity or volume, press MENU and UP or DOWN until the arrow is next to the Supervisor Menu.

2. Press ENTER to access the Supervisor Menu settings.

a. If the Supervisor PIN is enabled, the LCD screen displays the following message.

(1) Enter the 4-digit PIN to access the Supervisor Menu. PIN entry is made one digit at a time beginning
with the leftmost digit. Press UP or DOWN to scroll through the numbers 0 through 9.

(2) When the correct number is displayed, press ENTER to select the digit. The cursor automatically
moves to the next position. If an error is made after pressing ENTER, press ESC to go back and
change the digit.

Note: If the PIN is not correctly entered, the display returns to normal operation.

b. If the Supervisor PIN is not enabled, the Supervisor Menu selections display.

Note: See Enable, Disable, and Change the Supervisor PIN for more information about enabling the PIN.

3. Press UP or DOWN to scroll through the available menu selections. See Table 17 for a list of Supervisor Menu
selections and their descriptions.

Note: Each Supervisor Menu submenu has submenu selections in which you can access the configurable 
options.  

Table 17: Supervisor Menu Submenus (Part 1 of 2)
Supervisor Menu 
Submenus (Actual 
Display Name)

Description

Enable Supervisor PIN
(Enable Supv PIN)

When enabled, prevents unauthorized access to the Supervisor Menu.

Change Supervisor PIN
(Change Supv PIN)

Set or change the Supervisor Menu PIN.

Sensor Management
(Sensor Mgmt)

Scans the probe network for active and enabled sensors and enables or disables individual 
sensors. It also displays the probe status and each sensor’s velocity and temperature 
reading.

Reset Sensors
(Reset Sensors)

Allows the cycle of power to the sensors.
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Enable, Disable, and Change the Supervisor PIN
The Enable Supervisor PIN and Change Supervisor PIN menu options are used to enable or disable the 
Supervisor Menu PIN and change the current PIN.

Note: The PIN is not set or enabled on a device with factory-default settings. 

Note: If the Enable Supervisor PIN option is selected, the Supervisor Menu can only be accessed with a PIN.
To enable or disable the PIN: 

1. Enter the Enable Supervisor PIN submenu.

2. Press UP or DOWN to choose Yes to enable the PIN or No to disable the PIN.

3. Press ENTER to confirm the selection.
To update the PIN:

1. Enter the Change Supervisor PIN submenu.

2. Press UP or DOWN to scroll to display the numbers 0 through 9.

3. When the correct number is displayed, press ENTER to select the digit. The cursor automatically moves to the
next position. If an error is made after pressing ENTER, press ESC to return to the previous digit.

4. Enter the last digit and press ENTER to store the PIN number. The display returns to the Supervisor Menu
submenu display. Alternatively, press ESC to return to the Supervisor Menu without updating the PIN.

Note: If the PIN settings are enabled, the PIN number must be entered each time the Supervisor Menu is 
entered. 

Factory Default
(Factory Default)

Restores the device to the factory-default settings. Any previous settings made in the 
Operator and Supervisor Menus are reset including dimensions, the Operator PIN, and 
custom text.

Exit Supervisor Menu
(Exit Supv Menu)

Returns the display to normal operation.

Table 17: Supervisor Menu Submenus (Part 2 of 2)
Supervisor Menu 
Submenus (Actual 
Display Name)

Description

Figure 18: Supervisor PIN Flowchart
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Sensor Management
The Sensor Management submenu is used to scan the sensor network for active sensors and enable or disable 
individual sensors. This submenu also displays each sensor’s velocity and temperature reading.

Figure 19: Sensor Management Flowchart
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1. In the Supervisor Menu, press UP or DOWN to scroll to the Sensor Management submenu. Press ENTER.

2. Press UP or DOWN to scroll to Display Active Sensor.

3. Press ENTER. The display indicates the number of active probes and sensors. In this example, one probe is
active and enabled and two out of two sensors are valid and enabled.

4. Press ESC or ENTER to return to the Sensor Management submenu.

Table 18: Sensor Management Submenu Selections and Configurable Options or Display Screens
Sensor 
Management 
Submenu
Selections

Configurable Options or Display Screen

Display Active 
Sensor

Display screen indicates the number of active and total probes and sensors.

Scan for Sensor Scan for sensors and restart all devices on the network. The primary probe restarts last. After 
restarting, the primary probe returns to normal operation.

Display Sensor 
Status

Select the probe addresses on the probe network (P, 0 through F)1. V indicates a valid address and D 
indicates a disabled address.

Enable Sensors Select between probes (P, 0 through F)1 then select between sensors. Choose the sensor 
(1 through 8) to enable.

1. The primary probe (P) is displayed first. Ancillary probes use hexadecimal (base 16) numbering.

Disable Sensors Select between probes (P, 0 through F)1 then select between sensors. Choose the sensor 
(1 through 8) to disable.

Display Probe 
Status

Select between probes (P, 0 through F)1 to choose the probe on line 2 of the screen. Display indicates 
the probe’s average temperature and velocity (FPM) from the probe data screen.

Display Probe Data Select between probes (P, 0 through F)1. Display shows the individual sensor data. Select between 
sensors (1 through 8).
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5. Press UP or DOWN to scroll to the Scan for Sensors submenu selection. Press ENTER. When this option is
selected, the primary probe sends scan and restart commands to all ancillary probes on the wired probe
network. The primary probe then restarts to detect all probes and sensors and updates the inventory.

6. Press ENTER to scan for sensors.The primary probe provides scan and restart commands to the network.

7. Once the warm-up is complete, the display returns to the normal operation mode. Press MENU.

8. Press UP or DOWN to scroll to the Supervisor Menu. Press ENTER.

9. Press UP or DOWN to scroll to the Display Sensor Status submenu.

10. Press ENTER. The display indicates the following message:

11. Press UP or DOWN to scroll to the probe to display on line 1 of the display.

12. Press ESC. The display returns to the Sensor Management submenu.

13. Press UP or DOWN to scroll to the Enable Sensors submenu selection. Press ENTER.

14. Scroll to display the correct probe number on line 2 and press ENTER.
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15. Press UP or DOWN to display the sensor numbers that are enabled by selecting this option and press ENTER.

16. Press ESC. The display returns to the Sensor Management submenu.

17. Scroll to the Disable Sensors submenu selection and press ENTER.

18. Follow Steps 13 and 14 to disable the sensors.

19. Press UP or DOWN to scroll to the Display Probe Status submenu selection.

20. Press ENTER. The display indicates:

21. Press UP or DOWN to scroll to the probe that are displayed on line 1 of the display with this selection. Press
ENTER. The display shows the probe data.

22. Press ENTER to view the status and values of individual sensors on the selected probe. Press UP or DOWN to
scroll through the sensors (1 through 8). Press ESC to return to the Probe Data screen.

23. Press UP or DOWN to scroll the menu display to the remaining probes, or press ESC to return to the Sensor
Management menu.
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Note: In the Sensor Management submenu, press UP or DOWN to scroll to the Display Probe Data submenu 
selection and press ENTER to display the probe data without going through the Probe Status submenu 
selection.

24. Press UP or DOWN to scroll to Exit this Menu and press ENTER to return to the Supervisor Menu.

Reset Sensor Network
The Reset Sensor Network submenu is used to reset all the sensors on the network and cycle power to the devices 
for an inventory. It also re-enables any disabled probes or sensors on the network.

1. In the Supervisor Menu, press UP or DOWN to scroll to the Reset Sensors submenu.

Table 19: Reset Sensor Network Submenu Selections and Display Screens
Reset Sensor 
Network Submenu 
Selection

Display Screens

Reset Sensors Primary probe commands all probes to reenable all sensors and to restart. Primary probe performs a 
sensor scan and reenables sensors to get an inventory from the probe network. Primary probe returns 
to normal operation.

Figure 20: Reset Sensor Network Flowchart
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2. Press ENTER. The display indicates:

The primary probe automatically resets all the sensors and devices and then restarts. After warming up, the 
primary probe returns to the normal operation mode.
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Factory Default Reset
The Factory Default Reset submenu is used to reset all settings to the original factory-default settings.

Note: After a Factory Default Reset, any unique configuration settings must be re-entered if they are different 
from the default settings.

1. In the Supervisor Menu, press UP or DOWN to scroll to the Factory Default submenu.

Table 20: Factory Default Reset Submenu Selection and Display Screens
Factory Default 
Reset Submenu 
Selection

Actions and Display Screens

Factory Default Cycle power from probe to re-enable all sensors and restart the auxiliary devices. 
Perform a local sensor scan and re-enable local sensors to get an inventory from the probe network. 
Display returns to normal operation and factory-default settings are restored.

Figure 21: Factory Default Reset Flowchart
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2. Press ENTER. The display indicates:

The primary probe automatically resets all the sensors and devices and then restarts. After warming up, it 
returns to the normal operation mode. All settings are restored to their factory-default state.
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Contact Ruskin Air & Sound Control, Air Measuring Product Sales
3900 Dr. Greaves Road Grandview, MO 64030.

Telephone: 816-761-7476
www.ruskin.com

Copyright 2017 Ruskin Manufacturing
The information provided in this manual is believed to be complete and accurate. Ruskin Manufacturing is a
manufacturer and supplier of equipment and, as such, is not responsible for the manner in which its equipment is
used nor for infringement of rights of third parties resulting from such use. System design is the prerogative and
responsibility of the system designer.
All Rights Reserved. The product detailed in this manual is protected by a U.S. patent. Illustrations and
product descriptions published are not binding in detail. In keeping with its policy of continuous improvement,
Ruskin reserves the right to change or modify designs or specifications of products without notice or
obligation.

Troubleshooting

TECHNoLoGY
Ruskin Airflow/Temperature Measuring Station (AFTMS) series
probes utilize thermal dispersion technology to measure the airflow in
the most demanding applications. The mathematically defined
relationship between heat transfer rate and airflow velocity make it
possible to accurately measure flow by elevating a thermal
temperature sensor and placing it in the airstream with an ambient air
temperature sensor as a reference. The velocity is measured using
the reference point (ambient), the known heat transfer characteristics
of the heated sensor, and the power expenditure necessary to
maintain the delta between the heated sensor and the ambient
reference sensor. The airfoil shape of the probe, calibrated metered
orifice and placement of the sensors are all based on results from
computational fluid dynamics and extensive lab testing. Ruskin’s
unique design provides lower pressure drop and less noise, when
compared to other probe designs.

Furnish and install, at locations shown on plans or as in accordance
with schedules, an electronic thermal dispersion type airflow and
temperature measuring station. The AFTMS shall be capable of
monitoring and reporting the airflow and temperature at each
measuring location with up to 16 measuring probes containing 1 to 8
sensor points per probe. AFTMS shall include a primary probe that
interfaces with the building automation system (BAS) using BACNET
protocol or 4-20mA analog outputs reporting velocity and temperature
measurements. Probe(s) shall be constructed of an airfoil shaped
acid-etch clear anodized 6063T6 aluminum extrusion containing the
sensor circuit(s) for low pressure drop and low noise in installed
applications. Each moisture resistant flex sensor circuit shall consist
of thermistors for velocity and temperature. Primary probe user
interface shall feature tool-free touch setup through surface
membrane label on a hinged enclosure with dust tight or weather
resistant construction. Factory calibration of thermal dispersion
sensors shall be at 25 points between 0 and 5,000 FPM using NIST
traceable calibration standards.

Production of all circuits shall include primary and secondary
deionizing wash and include conformal coating.

Complete assembly shall be constructed and calibrated in an ISO
9001 certified facility following strict ISO calibration test procedures.

Proprietary cables are not acceptable. For ease of installation, a
composite 4 wire cable similar to Connect Air W24182P-2306BL or
Belden 8723 with communications and power in one cable is
recommended. Alternatively, communications cable shall be a TSP
(Twisted Shielded Pair) 24AWG low capacitance wire and power shall
be an 18AWG Pair. Primary Control Probe shall be capable of
processing up to 128 (16 probes, 8 sensors/probe each) independent
sensing points per AFTMS and shall operate on a Class 2 24VAC
low-voltage supply. Primary Control Probe shall feature a 16 character
x 2 line alphanumeric backlit LCD FP display, digital offset/gain
adjustment, continuous performing sensor/transmitter diagnostics and
a visual alarm to detect malfunctions. FP display shall be field
adjustable to display either I.P. or S.I. units. Primary Control Probe
output shall be BACnet® compatible and also supply a field adjustable
4-20 mA, or 2-10 VDC across a 500 ohm resistor. All electronic
components of the assembly shall be lead-free RoHS compliant.
Accuracy shall be based on tests and procedures performed in
accordance with AMCA publications 610 and 611.

AFTMS shall be in all respects equivalent to Ruskin model TDP05K,
advanced thermal dispersion airflow and temperature measuring
probe.

SUGGESTED SPECiFiCATioN

3900 Dr. Greaves Rd.
Kansas City, MO 64030
(816) 761-7476
FAX (816) 765-8955
www.ruskin.com

DETAiL 1
TYPICAL SENSING POINT

REMoTE USER iNTERFACE
The Remote User Interface is an available option for the TDP05K. The remote user interface
duplicates the controls of the primary probe.

We recommend the REMOTE USER INTERFACE for NEMA4 outside installations such that the
user interface can be mounted in a remote location for enhanced ease of setup.

The primary probe is always the interface point with the building automation system.

The remote user interface is connected as another ancillary device to the primary probe.

Wireless option between the remote user interface and primary probe allows the user interface to
be powered with 24VAC from a separate source and will duplicate all the features available on the
primary display without any wires between the air measurement station and the remote user inter-
face. Distances for wired units up to 500 Feet away are possible and for wireless units up to 200
Feet away are possible depending on the environment where installed.


