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CHAPTER 1:  GENERAL 
 
The Savings Meter calculates the fuel and electrical savings from using the Temp A Trim (TAT) 
product on a boiler application.  If the TAT is not in the “RUN” mode, and controlling the 
speed of the combustion air motor, the Saving Meter will not calculate any savings.  The 
savings is given as a percent of the fuel and electric usage, based on the expected savings from 
the TAT operation.  For complete information on the TAT savings, visit our web site at 
www.webster-engineering.com or contact your local Webster Engineering Representative. 
 
The fuel savings comes from the TAT correction of the air density caused by changes in air 
temperature.  Normally the burner will operate rich (low excess air) in hot temperatures and lean 
in cold temperatures.  Without a combustion control, the burner is adjusted to work with low 
excess air rates (the most efficient operation) in hot temperatures, and then runs with high excess 
air in normal temperatures and very high excess air in cold temperatures.  These high excess air 
rates reduce efficiency because that additional excess air will be heated to the stack temperature 
and lost to the environment.  With TAT, the temperature is measured, and the fan speed is 
controlled to maintain the same mass flow at all temperatures, so the burner will operate at the 
most efficient excess air in hot, medium or cold air temperatures.  The Savings Meter calculates 
this savings, and is displayed in real time and average savings over several days.  The savings 
are based on a combustion air temperature range of 40 – 120 oF.  If the alternate temperature 
range of 10 – 90 oF is selected in the TAT, then the savings could be slightly inaccurate if the unit 
is operating above 90 oF. 
 
The electrical savings comes from the reduced speed of the fan and motor, as the TAT reduces 
speed to adjust for cooler air temperatures.  Small reductions in fan speed can result in large 
savings as the energy saved is based on the fan speed to the third power. 
 
The loss calculation is based on natural gas operation, and the ASME PTC 4.1 short form 
efficiency. While the savings will be similar for all fuels, the losses are about 4% to 5% higher for 
natural gas compared to oil.  Likewise the efficiency of oil will be about 4% to 5% higher than the 
stated value. 
 

a.  Inputs and Outputs 
• Power is provided by the 24 VDC power supply 
• Combustion air temperature is read from the 4-20 ma output of the TAT board 
• Stack Temperature is read from a “J” type thermocouple in the boiler stack 
• Control “On-Off” is determined from the “Modulation Enable” output of the TAT 

 

b.  Components Provided 
The Savings Meter consists of the following components; 
 

Part No. Description 
778055 Savings Meter with keyboard & display 
774109 Memory chip with program 
S-25-24 Power Supply 
 Thermocouple, J type (Length varies by boiler size) 
 Other electrical components (relays, terminals as required per job) 
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CHAPTER 2:  INSTALLATION 
 
The Savings Meter is installed in the control panel from Webster Engineering.  All panel wiring is 
also complete at the factory, as well as the programming of the control.  The only installation work 
that needs to be completed in the field is the installation of the thermocouple.   
 
The thermocouple should be mounted in the boiler outlet, breeching or stack, but upstream of any 
barometric dampers.  The thermocouple end, which does the temperature measuring, should be 
in the flue gas stream to obtain an accurate temperature reading at all firing rates.  It should not 
be located downstream of a baffle or other obstruction that would prevent flow from passing over 
the end of the thermocouple.  It is recommended that if there is an economizer, the thermocouple 
should be mounted between the boiler and economizer to show the boiler operation, however it 
can be mounted downstream of the economizer.  Normally a pipe nipple is welded to the stack to 
allow the installation of the thermocouple.  If the stack has multiple walls, make sure that the 
insertion hole is through all of the walls.   
 
“J” type thermocouple wire (not provided) must be used to wire the thermocouple to the control 
panel.  It should be routed in a separate conduit to protect it from electrical interference.  Do not 
route this wire in the same conduit as other higher voltage wiring, including 120 VAC as this can 
distort the weak signal.  Also use care in routing the wire in the panel, to keep it away from other 
higher voltage lines. 
 
The specific wiring related to the Savings Meter is shown in Reference Information at the end of 
this manual.  These are the wiring connections made in the factory.  A typical wiring diagram is 
also shown, and this indicates how the unit is wired to the TAT and burner controls.   
 
CAUTION:  EACH INSTALLATION IS UNIQUE AND CAN HAVE DIFFERENT CONTROLS 
AND WIRING REQUIREMENTS.  REFER TO THE SPECIFIC WIRING DIAGRAM FOR YOUR 
BURNER WIRING. 
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CHAPTER 3:  OPERATION 
 

a.  Operating the savings Meter 
The Savings Meter is programmed and includes a memory card with the operating program.  On 
initial power up, the display will say “CF Card missing, Webster p/n 774109 must be installed in 
meter (F7-Clear)”.   
 

ON INITIAL POWER UP, PRESS THE “F7” KEY TO LOAD THE PROGRAM 
 
This will load the program from memory, and allow it to run.  Once the meter is operating, you can 
look at different information with the following screens, 
 

F1 = Help (lists different screens available) 
F2 = Calibration of the stack thermocouple and inlet air sensor 
F3 = Current readings 
F4 = Current savings 
F5 = Average savings 
F10 = Reset the start time for averaging 

 
F2 = Calibration of the stack thermocouple and inlet air sensor 

F3 following F2 = Calibration of inlet air temperature sensor 
F4 following F3 = Calibration of stack temperature thermocouple 
F5 following F2 = Restore factory default settings 

 
Caution:  Moving from the F2 screen to the F3, F4 or F5 screen will start a “Calibration 
process”.  Move to the F1 screen to back out of calibration or press the ESC button. 
 
Moving between the F1, F3, F4 and F5 screens can be done in any manner desired. 
 

b.  Description of Readings 
The following information is available on the Savings Meter 
 
1. Stack Temperature (oF) is a reading of the stack temperature of the boiler.  It is measured by 

the thermocouple provided with the savings meter. 
2. Inlet air temperature (oF) is read from the temperature sensor of the Temp A Trim product.   

The sensor is located near the air inlet damper of the burner, and should measure the 
temperature of the combustion air. 

3. “Loss” is the flue gas loss that is a calculated value based on the difference in inlet air 
temperature and stack temperature for natural gas, using the PTC 4.1 calculation procedure. 

4. Current Savings, Electrical.  This is the expected electrical savings from the VFD and TAT 
operating under the current conditions.  It is given as a % of electrical use.  The electrical 
savings is based on the slower fan speed from the TAT control.  The savings is directly tied to 
the combustion air temperature, where the speed will continue to drop to 40 oF, the lower end 
of the typical 40 – 120 oF control range of the TAT.  If the TAT is set for the 10 – 90 oF range, 
the savings will be overstated if the unit operates above 90 oF. 

5. Current Savings, Fuel.  This is the expected fuel savings from the VFD and TAT operating 
under the current conditions.  It is given as a % of fuel use.  The fuel savings are based on a 
more constant fuel-air-ratio, or excess air rate.  The calculations are based on the ASME 
PTC4.1 Simplified Efficiency Form.  Like the electrical savings, if the lower operating 
temperature range is used on the TAT, and the burner operates above 90 oF, the fuel savings 
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calculation will indicate a higher savings, although this would normally be a minor difference.  
See the TAT Manual for more details on operating temperature ranges. 

6. “Average Savings” is the F5 screen which shows the run time used to determine the average.  
The current averaging time is given in number of days, hours:minutes:seconds.  This is the 
time that the TAT has been operating since the timer has been reset.  All averages are based 
on this time, and are calculated over that period of time to provide a true monthly average, 
where the operator can set the start and stop times.   

7. “Average Electric” is the average % savings from the date of the reset to the current time, 
based on the average electrical savings when the TAT has been operating.  The electrical 
savings is from item #4, and the averaging time is from item #6. 

8. “Average Fuel” is the average % fuel savings from the date of the reset to the current time, 
based on the average %fuel savings when the TAT has been operat ing.  The fuel savings is 
from item #5, and the averaging time is from item #6. 

9. “F10-Reset mm/dd/yy  X”.  This defines the time reset used to the averaging function.  The 
last reset date is given in the month/day/year schedule shown here.  If the reset was done 
manually, an “M” is shown (after the date) and if it was an automatic reset (the unit will 
automatically reset after 57 days) an “A” will appear. 

10.  Mod Enable is an indicator light (small box in upper right hand corner) that is dark when the 
Temp A Trim is controlling. 

 

c.  Using the Averaging Function 
The Averaging Function of the Savings Meter is designed to give the customer the ability to 
determine monthly savings.  The start and stop time of the averaging is controlled by the user, 
where the F10 button will reset the time of averaging.  The date of the last reset is given, along 
with the actual operating time of the TAT.  It is possible that if the burner did not operate in the 
last month, there will be no savings.  Likewise, if the TAT is in by-pass or not operating, there will 
be no operating time and no savings. 
 
The difference between the “Run” time and the time since the last reset is a good indication of the 
usage rate of the boiler.  In other words, if the “run” time shows 20 days, and it is 30 days since 
the last reset, then the usage rate is 20/30 = .67 or 67% usage.  
 
If the manual time reset is not used, the Savings Meter will automatically reset the time every 57 
days. 
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CHAPTER 4:  FUNCTION KEYS AND SCREENS 
 

a.  Flow Chart of Functions 
The following chart shows the flow of different sequences in startup, information screens, and 
calibration.  Each of these screens and functions are defined in more detail in the following 
pages. 

 

F1 

F2 

F3 ESC 

F6 

ESC 

F7 

F4 ESC 

F8 

F9 

F5 ESC 

ENTER 
Power off 
the meter F3 

F4 

F5 

ESC 

ENTER 

F1 

F10 

Help 

Calibration 

Resetting Averages 

Inlet 
Calibration 

Stack 
Calibration 

Current Readings 

Factory 
Defaults 

Average Savings 

Webster Screen 
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b.  Power-up Screen 

 

Figure 1 -- Webster Logo Screen 

 
When the efficiency meter first powers up, and any time the meter is reset, the above screen will 
be displayed. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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c.  Help Screen (F1) 

 

Figure 2 -- Help Screen (F1) 

 
Pressing the F1 key, when the Temp-A-Trim is controlling the fan motor, will result in the above 
screen being displayed, which describes how to access each of the main functions of the 
efficiency meter. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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d.  Current Reading (F3) 

 

Figure 3 -- Current Readings (F3) 

 
Pressing the F3 key from any screen, other than the calibration screens, will display the Current 
Readings screen.  This screen shows the current temperature readings for the stack and for inlet 
air, and the stack loss resulting from that temperature differential. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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e.  Current Savings (F4) 

 

Figure 4 -- Current Savings (F4) 

 
Pressing the F4 key from any screen, other than the calibration screens, will display the current 
stack loss and the current % of electrical and fuel savings compared to the burner running 
uncontrolled by the Temp-A-Trim.  Please note that these savings diminish the closer the inlet air 
temperature gets to 120°F, becoming zero at or above that temperature. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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f.  Average Savings (F5) 

 

Figure 5 -- Average Savings (F5) 

 
Pressing the F5 key from any screen, other than the calibration screens, will display the average 
savings screen.  This screen displays the following information: 
Run time – the total time, since last reset, that the Temp-A-Trim has been controlling the burner.  
Note that this will, in most cases, be less than the total time since the last reset, as the burner will, 
in most cases, not be running continuously. 
Avg. Elect. – the average electrical savings, in percent, as compared to the burner not being 
controlled by the Tem-A-Trim, over the number of samples given (average since last reset) 
Avg. Fuel – the average fuel savings, in percent, as compared to the burner not being controlled 
by the Tem-A-Trim, over the number of samples given (average since last reset) 
Last Reset Date – the date that the averages were last reset to zero 
Last Reset Type – an “A” or an “M” will be displayed for whether the last reset was done 
automatically by the efficiency meter to prevent overflow of its internal registers (occurs if a 
manual reset is not performed for approximately 57 days of cumulative run time—time that the 
Temp-A-Trim is controlling the burner), or was done manually at the efficiency meter’s keypad, 
respectively 
Pressing the F10 key while this screen is displayed will manually reset the averages to zero. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-Trim 
is actively controlling the fan speed.  Savings and averages are only calculated when the MOD 
ENABLE status indicator is dark in the center. 
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g.  Average Time Reset (F10) 

 

Figure 6--Average Reset Warning Message (F10 from Averages Screen) 

 
Pressing F10 from the Averages Screen will cause the above warning message to be displayed.  
It is not possible, once the averages are reset, to view the lost data for the averages, therefore 
any logging or recording of the running averages must be done prior to resetting those averages. 
 
To continue with the reset and over-write all running averages with zeroes, press the ENTER key. 
 
To abort and leave the running averages as they are, press the ESC key. 
 
Please note that memory in the efficiency meter is limited and the longest a running average can 
be held before it will automatically be reset by the meter is fifty-seven days. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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h.  Memory Card Missing Error 

 

Figure 7 Compact Flash Card Missing Error Notice 

 
In order for the Temp-A-Trim Efficiency Meter to operate, a pre-programmed Compact Flash card 
(Webster p/n 774109) must be installed in the controller.  If this Compact Flash card is removed 
from the unit, the above screen will display and the meter will not operate.  To clear this screen 
and return the meter to normal operation, install Webster p/n 774109 properly in the unit’s 
memory slot, and then press and hold the F7 key until the screen displays the Webster logo.  If 
the correct card has not been installed, however, this error screen will be re-displayed quickly 
after being cleared. 
 
On initial power-up, it is also possible that this screen will display due to the fact that the controller 
is able to complete diagnostic tests on its memory slot before the Compact Flash card can 
complete testing of its own memory.  Pressing the F7 key will clear the error message and allow 
the meter to begin normal operations. 
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CHAPTER 5:  CALIBRATION 
 
The Savings Meter can be calibrated to match the specifics of the inlet air and stack temperature 
sensors.  General calibration numbers have been entered at the factory which should suffice for 
most cases, but this allows for specific unit calibration if required.  To determine if this is required, 
compare the Savings Meter’s current temperature readings with a calibrated sensor, or consult 
your company’s quality procedure manual. 
 

a.  Calibration Screen (F2) 

 

Figure 8 -- Calibration (F2) 

 
Pressing the F2 key will access the calibration screen for the meter.  From here, one can choose 
to calibrate the Inlet Air temperature readings, to calibrate the Stack temperature readings, or to 
reset the meter to its factory default settings.  One may also return to the Help screen by pressing 
F1, or to the Webster logo screen by pressing ESC. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
 
Please note that, when this screen is visible, the default actions of the F3, F4, and F5 buttons 
change from displaying data to calibrating the meter. 
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It is recommended to perform a calibration of both the Inlet Air readings and the Stack readings 
when the meter is installed, and any time thereafter that the meter is restored to factory defaults.  
Calibrations should be performed using an accurate temperature standard. 
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b.  Inlet Air Calibration (F3, in Calibrate Mode) 

 

Figure 9 -- Inlet Air Calibration (F3 from Calibration screen) 

 
From the Calibration screen, press F3 for the Inlet Air Temperature.  To calibrate the inlet air 
temperature sensor: 
1. Place a known calibrated temperature sensor or thermometer in close proximity to the inlet 

air RTD sensor, and reduce the temperature around both sensors to a point at or above 40°F 
(5°C). 

2. When the temperature has stabilized at or near 40°F, press the F6 key on the efficiency 
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the value 
displayed by the known calibrated sensor or thermometer into the meter using the ? , ? , ? , 
? , and ENTER keys.  This may be repeated as often as necessary to establish a known 
reference point for the low end of the temperature range of the Temp-A-Trim board. 

3. After calibrating the low end of the temperature range, raise the temperature around both 
sensors to a point at or below 120°F (50°C). 

4. When the temperature has stabilized at or near 120°F, press the F7 key on the efficiency 
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the value 
displayed by the known calibrated sensor or thermometer into the meter using the ? , ? , ? , 
? , and ENTER keys.  This may be repeated as often as necessary to establish a known 
reference point for the high end of the temperature range of the Temp-A-Trim board. 

5. Do not decrease temperature below 40°F or above 120°F during calibration, as this can yield 
inconsistent results from under-ranging or over-ranging the Temp-A-Trim’s temperature 
range. 
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c.  Stack Temperature Calibration (F4, in Calibrate Mode) 

 

Figure 10 -- Stack Calibration (F4 from Calibration screen) 

 
From the Calibration screen, press F4 for the Stack Temperature.  To calibrate the stack 
temperature sensor: 

1. Place a known calibrated temperature sensor or thermometer in close proximity to the J-
thermocouple for the stack, and reduce the temperature around both sensors to a point at 
or above 32°F (0°C). 

2. When the temperature has stabilized at or near 32°F, press the F8 key on the efficiency 
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the 
value displayed by the known calibrat ed sensor or thermometer into the meter using the 
? , ? , ? , ? , and ENTER keys.  This may be repeated as often as necessary to 
establish a known reference point for the low end of the temperature range of the J-
thermocouple. 

3. After calibrating the low end of the temperature range, raise the temperature around both 
sensors to a point at or below 600°F (315°C). 

4. When the temperature has stabilized at or near 600°F, press the F7 key on the efficiency 
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the 
value displayed by the known calibrated sensor or thermometer into the meter using the 
? , ? , ? , ? , and ENTER keys.  This may be repeated as often as necessary to 
establish a known reference point for the high end of the temperature range of the J-
thermocouple. 
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d.  Factory Defaults (F5, in Calibration Mode) 

 

Figure 11 – Factory Defaults (F5 from Calibration screen) 

 
Pressing F5 at the Calibration screen will ask for restoring all calibrations settings in the meter to 
their factory default values, and will produce the above warning message.  To abort and back out 
of this message with all calibration data intact, press the ESC key.  To over-write all calibration 
data with the factory defaults, press the ENTER key. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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Figure 12 -- Factory Defaults Restored Warning 

 
Pressing the ENTER key from the Factory Defaults warning screen will replace all calibration data 
in the meter with the factory defaults, and will lock the display on the above warning message.  
The only way to clear the display from this message is to power-cycle the meter (remove 24VDC 
power from the meter by unplugging the black plug on the bottom of the meter, then restore 
power by plugging the black plug back into the meter).  The meter is deliberately designed this 
way so that an accidental over-write of calibration data does not go un-noticed. 
 
While the meter will run with factory default data, greatest accuracy is obtained only by calibrating 
the meter to match the sensors and conditions in its field installation.  Therefore, it is 
recommended that any time the meter is reset to factory default data, it should be re-calibrated 
with standards of known accuracy to match its sensors as closely as possible. 
 
The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed.  Savings and averages are only calculated when the 
MOD ENABLE status indicator is dark in the center. 
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CHAPTER 6:  REFERENCE INFORMATION 
 

a.  Wiring Details for Savings Meter 
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b.  General Wiring Diagram for Temp-A-Trim with Savings Meter 
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c.  Horner Data Sheet for XLE Series Controllers 
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