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[bookmark: _xupbwg32mca2]Sample Size for Performance Testing 
In most cases, multiple replicates of the same sensor model were obtained for testing. The number of replicates is reported as “performance specification 1”. The replicates were all tested simultaneously in the test chamber with the same three calibrated gases, according to the test procedure “Appendix A: Method of Test for Determining Accuracy of CO2 Sensors”. An example of a set of replicates in the test chamber is shown in Figure 1. 

[image: ]
[bookmark: _1u47derj3zi2]FIGURE 1. EXAMPLE OF A SET OF SENSORS IN THE TEST CHAMBER.

[bookmark: _nm0ld14w6lbz]Average error and standard deviation of the error of CO2 measurements @ 1100 ppm (ppm)
[bookmark: hhzb0yb19cya][bookmark: 3cep3h12s062]For each sensor model and each replicate of that model, the known gas CO2 concentration was subtracted from the average steady state CO2 concentration of each sensor, where the steady state was measured as described in “Appendix A: Method of Test for Determining Accuracy of CO2 Sensors”. To illustrate an example, Figure 2 plots the data collected for each sensor and reports the calculated average state steady measurement for each sensor for the last 20 minutes of the test. The error for each sensor is then calculated by subtracting the calibrated gas concentration from the average steady state measurement. The following are then calculated:
· Average error of CO2 measurements @1100 ppm (ppm) – Average of all errors for the sample of sensors
· Standard deviation of the error of CO2 measurements @1100 ppm (ppm) – Standard deviation of all errors for the sample of sensors

THE NOISE IS THE AVERAGE OF THE STANDARD DEVIATION OF THE MEASUREMENT OF EACH SENSOR’S STEADY STATE CO2 CONCENTRATION MEASURED UNDER “APPENDIX A: METHOD OF TEST FOR DETERMINING ACCURACY OF CO2 SENSORS”. THE FOLLOWING IS CALCULATED:
· Average noise of CO2 measurements @1100 ppm (ppm) – Average of the standard deviation of each sensor steady-state measurement

	[bookmark: 9wabrh6t4hse][bookmark: udgcl5modyg1][image: ]

*Calibrated gas CO2 concentration in this example is 1111 ppm
	Sensor
#
	Steady State CO2 (ppm)
	Error (ppm)
	Standard deviation (ppm)

	
	1
	1176
	65
	6

	
	2
	1102
	-9
	3

	
	3
	1102
	-9
	4

	
	4
	1223
	112
	6

	
	5
	1184
	73
	6

	
	6
	1147
	36
	5

	
	7
	1127
	16
	6

	
	8
	1156
	45
	3

	
	9
	1187
	76
	8

	
	10
	1122
	11
	5

	
	Average error of CO2 measurement
	42
	

	
	Standard deviation of error of CO2 measurement
	40
	

	
	Noise (Average of standard deviation)
	
	5


[bookmark: _3ts0wksap4rw]FIGURE 2. EXAMPLE DATA TO DEMONSTRATE ERROR MEASUREMENT CALCULATIONS.

[bookmark: _486kz83uuf51]Full results - Box Plot 
The box plots show the error of measurement for each calibrated CO2 gas concentration measured under “Appendix A: Method of Test for Determining Accuracy of CO2 Sensors”. The red lines are the median, the box is the upper and lower quartiles, and the bars show the minimum and maximum values excluding outliers (Figure 3). Any outliers appear as green crosses on the plot.
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Description automatically generated]
[bookmark: _qun2ncgh9ad5]FIGURE 3. EXAMPLE BOX PLOT OF THE ERROR OF CO2 AT EACH CALIBRATED CO2 CONCENTRATION.


[bookmark: _7r471gwy24ha]Operating power for sensor (watts)
Three samples of each sensor model were tested for the operating power. One sample was tested at a time, and the test sample was connected to a calibrated AC power source supplying stable power at 24 VAC and 60 Hz. The samples were tested in the ambient condition representative of a typical indoor office environment. For sensor models that are part of a control network and do not operate independently, the samples were properly connected to the communication gateway, which may be either a wired or wireless connection, during the test. No other accessories were connected to the test sample. The operating power was measured using a power analyzer following the test protocol described in “Appendix B: Method of Test for Determining Operating Power of CO2 Sensors”.

[image: ]
FIGURE 4. TEST SETUP FOR MEASURING OPERATING POWER.

[bookmark: _1v3849ftsu7b]Operating power for gateway (watts)
The operating power of the connectivity communication gateways, to which the sensor models must connect for normal operation, was tested. Depending on the system architecture, the communication gateway may be a gateway or a controller, and the connection between the communication gateway and the sensors may be wired or wireless. Each gateway was connected to a calibrated AC power source supplying stable power at 24 VAC and 60 Hz. Sensors were separately powered and properly connected to the communication gateway during the test. No other accessories or devices were connected to the communication gateway under test. The operating power was measured using a power analyzer following the test protocol described in “Appendix B: Method of Test for Determining Operating Power of CO2 Sensors”.  



APPENDIX A: METHOD OF TEST FOR DETERMINING ACCURACY OF CO2 SENSORS
[bookmark: _ohixuvn62c7o]FOREWORD
The objective of this method of test is to provide guidance on how to test the accuracy of CO2 sensors. The standard includes a laboratory test procedure as well as a test procedure for commissioned sensors in the field. The accuracy of the sensors is evaluated by comparing measurements using calibrated gases of different CO2 concentrations.
[bookmark: _ratx68jt7w3]PURPOSE
The purpose of this test protocol is to provide a method of testing the accuracy of a CO2 sensor in limited environmental conditions. 
[bookmark: _s2hqra5tu2o5]SCOPE
This test method applies to wall-mounted CO2 sensors for use in demand control ventilation systems. The test method measures the accuracy of the CO2 sensor when compared to calibrated gases. The test method is limited to one set of environmental conditions: a fixed atmospheric pressure (representative of sea-level conditions), an indoor temperature of 75°F (representative of typical indoor building conditions), and a relative humidity of 0% (calibrated CO2 gases have a humidity of 0%). The test method requires the CO2 sensor under test to complete an auto-calibration (if applicable) prior to testing.
[bookmark: _y0uwq48f547p]DEFINITIONS
Demand Control Ventilation: A mechanical ventilation system that automatically adjusts the ventilation rate depending on CO2 levels due to variation in occupancy.
Calibration Gas: A mixture of nitrogen and CO2 gases that have been calibrated to a specific CO2 concentration per the supplier. 
[bookmark: _s0vfg67f8kie]MEASUREMENT PROTOCOL

[bookmark: _l07od9qiyv80]Input Data Requirements
[bookmark: _mmsflt345a7o]Test Description:
Date:
Location: (Facility name, city, state)
Altitude: (based on facility city and state)
Person Performing Test: (Name, email, telephone) 
Laboratory or Field Test: (select)

[bookmark: _zieng6lq7rmm]CO2 Sensor Specifications
The manufacturer’s specifications for the CO2 sensor shall be reported, including all the characteristics listed herein:
[bookmark: _vtcmpjtnit33]TABLE 4-1: CO2 SENSOR DESCRIPTION
	Data Required
	Description

	Manufacturer
	

	Model Number
	

	Sensor Type
	e.g. Nondispersive Infrared (NDIR) CO2 Sensor

	Power Input
	

	Outputs
	

	Ambient Environment Ratings
	

	Altitude Correction Method
	

	Measurement Range (ppm)
	

	Reported accuracy
	

	Mounting options
	e.g. Wall Mount

	Sensor Warm-up Requirement (minutes/hours)
	

	Visible CO2 display
	Yes/No

	Auto-calibration information
	

	· Included feature
	Yes/No

	· Method
	e.g. Single Beam/Dual Beam

	· Frequency
	e.g. number of days required to complete

	· Configurable
	Yes/No





[bookmark: _n331rgfm9p7q]Methods of Testing
[bookmark: _w6snum8ztb1]Lab Testing
[bookmark: _zcwbt49jjnzz]Description of Test Apparatus
The test apparatus must include a rigid enclosure that is able to house the CO2 sensor(s) under test and be tightly sealed to maintain the required absolute and differential pressure (Table 4-2). The enclosure must have ports to allow the calibrated gas mixture to be injected and exhausted from the box. To ensure that no ambient air is present in the container during the test, the enclosure must be positively pressurized with the CO2 calibration gas with an exhaust port to allow the air in the chamber to be displaced by the calibrated gas and to maintain the required temperature conditions during testing. The enclosure may also include an opening for power cords (and/or sensor output cords). If the CO2 sensor being tested reports the CO2 value on a display, the enclosure must have a clear cover on at least one face to read the measurements.
[bookmark: _12wcr2i2df3f][image: ]
FIGURE 5.5  DIAGRAM OF TEST APPARATUS
[bookmark: _wgq998d9wit7]Measurement Accuracies, Test Conditions, and Test Tolerances
The required measurements, accuracies, and test conditions are summarized in Table 4-2. Measurements shall be taken every two minutes. All measured CO2 data shall be recorded to 1 ppm.
The ambient test chamber dry-bulb test condition was selected to be 75°F, which is representative of a typical building's indoor air temperature. Previous research has demonstrated that CO2 sensor response is reasonably consistent over the temperature range allowed by the test [1]. The ambient test chamber relative humidity test condition was selected to be < 5% because CO2 calibration gases contain no moisture. This condition is notably different than the 30-50% relative humidity condition that is typical in buildings. However, this difference in humidity in actual buildings compared to dry gases is expected to impact CO2 readings by non-dispersive infrared (NDIR) sensors by less than 1% [2]. Thus, commercially available calibrated gases were chosen to simplify the test protocol.

Development and commercialization of photoacoustic CO2 sensors required an update to the test protocol, as humidity as an effect on photoacoustic CO2 sensor performance [3]. As a result, the relative humidity test condition was changed to 50% for photoacoustic sensors. This condition was met by placing damp sponges inside the test chamber during testing. One concern is that the humidity added to the chamber could potentially absorb CO2 and change the concentration. To evaluate this, we used a Vaisala GMW93D laboratory-grade reference NDIR sensor to measure the concentration of a 1700 ppm CO2 calibration gas with and without humidity. The reference sensor’s average error was -48 ppm with a relative humidity of 6.7% (dry gas only) and -67 ppm with a relative humidity of 46.2% (dry gas plus sponges). Since the difference in average errors of -19 ppm was small relative to the total CO2 concentration of 1700 ppm, it was concluded that this approach was an acceptable method to test the photoacoustic sensors.
[bookmark: _vkmuatg8a1ba]The test chamber absolute pressure was chosen to be 101 kPa, which is representative of the absolute pressure at sea level. The lab test can be conducted at higher altitudes by pressurizing the chamber. For field testing (see section 4.2.2), the test must be conducted at the absolute pressure at the field site. 
Table 4-2: Measurement Accuracies, Test Conditions, and Test Tolerances
	Measurement
	Units
	Test Condition
	Instrument Accuracy
	Test Operating Tolerance a
	Test Condition Tolerance b

	Ambient test chamber dry-bulb temperature
	°F
	75
	1
	5
	±3 

	Ambient test chamber relative humidity (non-photoacoustic sensor)
	%RH
	< 5
	1.5
	-
	-

	Ambient test chamber relative humidity (photoacoustic sensor)
	%RH
	50
	1.5
	10
	±10

	Test chamber absolute pressure (lab only)
	kPa
	101
	0.5% of reading
	3 
	±1.5 

	Test chamber differential pressure to surrounding environment
	Pa
	> 5 (lab)
 > 5 and <100 (field)
	1
	-
	-

	Calibrated gas concentration
	ppm
	See Table 4-3
	See Table 4-3
	See Table 4-3
	See Table 4-3

	Sensor power consumption
	W
	-
	1% of reading
	-
	-


a Test operating tolerance is the difference between the maximum and minimum measurement over the test duration for any operating condition.
b Test condition tolerance is the difference between the nominal test condition and the average value over the test duration for any operating condition.
[bookmark: _vj7ou9724xqt]Calibrated Gas Requirements
Three calibrated gases with a known concentration of CO2 in nitrogen are required, conforming to the requirements specified in Table 4-3. The actual concentration is reported in the test report (Table 5-1).

[bookmark: _wvlchueg9fx0]TABLE 4-3: SPECIFIED CALIBRATED GAS CONCENTRATION MINIMUMS AND MAXIMUMS. 
	
	Units
	Accuracy of Reported Concentration
	CO2 Concentration Minimum
	CO2 Concentration Maximum

	Calibrated Gas (425ppm)
	ppm
	2%
	400
	450

	Calibrated Gas (1100ppm)
	ppm
	2%
	1000
	1200

	Calibrated Gas (1700ppm)
	ppm
	2%
	1600
	1800



[bookmark: _8kzz32p5qntd]CO2 Sensor Accuracy Test Procedure

The test procedure is as follows:
1. Place CO2 sensor(s) in enclosure
2. Allow sensor(s) to warm up for at least the manufacturer-specified warm-up period (minimum on-time before obtaining data) in an environment where the absolute pressure requirements in
3. Table 4-2 is met during the warm-up period (e.g., by using compressed ambient air for laboratories at higher elevations) 
4. For sensors with an automatic background calibration (ABC) procedure, ensure that the CO2 levels drop below 425 ppm for at least one hour during the warm-up period, as determined by a CO2 sensor without ABC calibrated using this protocol. If no manufacturer-specified warm-up period is reported, then the warm-up period will be twenty-four hours.
5. The calibration will be performed in order of increasing CO2 concentration. Connect the tubing between the enclosure and the first calibrated gas. 
6. Turn on the gas supply. 
7. Adjust the regulator to the required position to:
a. meet the absolute pressure requirement for the test chamber
b. meet the differential pressure requirement between the test chamber and the surrounding environment
8. Every two minutes, read the CO2 reading from the sensor. When steady state is reached (as defined using the approach described in section 4.2.1.5), record all measurements specified in data reporting Table 5-1, every two minutes, until a total of ten measurements are recorded. This 20-minute period is defined as the recording period.
9. Turn off the gas supply to the enclosure.
10. Repeat for procedure (steps 3-8) for the remaining two calibrated gases.
11. Calculate average, minimum, maximum, and standard deviation values required and report in Table 5-1.
[bookmark: _acop1dd6nvq6]Steady State Detection 
To determine when the steady state has been reached, a moving window average [2] is used to determine when the recording period starts in a test. Equation 1is the moving average for one sensor, where  is the moving average,  is the number of data points sampled,  is the measured CO2 concentration for one sensor at time step , and  is the current time, with being the initial time step. In this case,  since the window size is 20 minutes. Equation 2 is the moving window variance for one sensor, and Equation 3 is the moving standard deviation at any time instant  , where  is the variance and  is the standard deviation. At each time step, Equation 1-Equation 3 are computed for each sensor. This starts after 20 minutes of the start of the test, so that enough data points are collected to compute the equation. Thresholds are determined to be  .  If any of the measurements contained in the window are outside the thresholds, the data is not at steady state. If all the measurements in the window are within the thresholds, then the data is at steady state. Once the measurements of all sensors are determined to be at steady state, the recording period starts and an additional 20 minutes of data is collected.

[bookmark: _xbuy2xohwddq]EQUATION 1. AVERAGE OF N SAMPLE MEASUREMENTS.


[bookmark: _zk5tutvpzo]EQUATION 2. MOVING WINDOW VARIANCE.


[bookmark: _ect7xiqv8vf6]EQUATION 3. MOVING WINDOW STANDARD DEVIATION.

[bookmark: _jeh6n8mk63n7]Field Testing
[bookmark: _lg1lp2x876yl]Description of Test Apparatus
Field testing of an in-service CO2 sensor requires a rigid enclosure that can be held tightly in place on the wall to surround the sensor. All other requirements match the description for the laboratory test apparatus. 
[bookmark: _nyu6n2s0cuym]Measurement Accuracies, Test Conditions, and Test Tolerances
The temperature of the test chamber must be reported, but does not need to meet the test condition tolerances in Table 4-2. The test must be conducted at the atmospheric pressure at the field site, and the differential pressure between the chamber and the surrounding environment must be between 5 and 100 Pa (Table 4-2).
[bookmark: _4c06qqk3zg5f]Calibrated Gas Requirements
Calibrated gas requirements are the same as for the laboratory test.
[bookmark: _tasnfc216592]CO2 Sensor Accuracy Test Procedure
The test procedure is the same as for the laboratory test, except the sensors do not go through a warm-up time because the sensor can be tested as-found without disconnecting power. Report the warm-up time “as-found”.
[bookmark: _b9e3v06mmilo]TEST REPORTS
[bookmark: _sn9aq4hfbh8d]The following test report is for a laboratory test. The report shall include completed Table 4-1 and Table 5-1, Table 5-1: Test Report
	Parameter
	Value
	Units
	Calibrated Gas
(400-450 ppm)
	Calibrated Gas
(1000-1200 ppm)
	Calibrated Gas
(2000-2200 ppm)

	Calibrated Gas CO2 concentration
	Reported by gas supplied
	ppm
	
	
	

	CO2 Sensor
	Warm up time
	hours
	
	
	

	CO2 Sensor Concentration Reported
	Average
	ppm
	
	
	

	
	Minimum
	ppm
	
	
	

	
	Maximum
	ppm
	
	
	

	
	Standard Deviation
	ppm
	
	
	

	CO2 Sensor Power
	Average
	W
	
	
	

	Chamber Temperature
	Average
	F
	
	
	

	
	Minimum
	F
	
	
	

	
	Maximum
	F
	
	
	

	Chamber Relative Humidity
	Average
	%RH
	
	
	

	
	Minimum
	%RH
	
	
	

	
	Maximum
	%RH
	
	
	

	Chamber Absolute Pressure
	Average
	kPa
	
	
	

	
	Minimum
	kPa
	
	
	

	
	Maximum
	kPa
	
	
	

	Chamber Differential Pressure
	Average
	Pa
	
	
	

	
	Minimum
	Pa
	
	
	

	
	Maximum
	Pa
	
	
	



[bookmark: _p7rgs1eu6ke5]REFERENCES
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APPENDIX B: METHOD OF TEST FOR DETERMINING OPERATING POWER OF CO2 SENSORS
[bookmark: _niu5dp58nv7t]FOREWORD
The objective of this method of test is to provide guidance for testing the operating power of CO2 sensors. The data collected using this method of test is meant to serve as part of the characterization effort for the per-unit resource consumption evaluation aspect. 
[bookmark: _mz9ljfka1rdx]PURPOSE
The purpose of this test protocol is to provide methods for collecting data to quantify the operating power of CO2 sensors and the associated communication gateway, if applicable.
[bookmark: _aeujd7iwixo]SCOPE
This test method applies to wall-mounted CO2 sensors for use in demand control ventilation systems. 
[bookmark: _x2xyg7wkxvwg]DEFINITIONS
Demand Control Ventilation: A mechanical ventilation system that automatically adjusts the ventilation rate depending on CO2 levels due to variation in occupancy.
Communication gateway: A communication gateway is necessary for some CO2 sensors to report data to a building management system or cloud-based data storage.
Harmonic Content: The root-mean-square (RMS) summation of the individual components, using the fundamental component as 100%. 
Crest Factor: The ratio of the peak value to the RMS value of a waveform. 
[bookmark: _ci5fb0e1pk0t]MEASUREMENT PROTOCOL
[bookmark: _ju86mvcao1tl]Input Data Requirements
[bookmark: _4396xqi2pxoy]Test and Laboratory Details
Date of test:
Test location: (Facility name, city, state)
Person Performing Test: (Name, email, telephone) 
[bookmark: _w8nyio47nksj]Methods of Evaluation
The test setup and procedure reference IEC 62301:2011 Household Electrical Appliances – Measurement of Standby Power. While IEC 62301:2011 is a standby power test standard, many of the test conditions, instrumentation, and measurement specifications are applicable to operating power testing. 

[bookmark: _imc7us8c3t3j]Test Apparatus
The test apparatus includes a power supply and a power measurement instrument. 
The power supply shall provide a stable test voltage within ±1% of the device’s nominal operating voltage. For a device that operates under alternating current (AC), the power supply shall additionally meet the following requirements. The test frequency shall be within ±1% of the device’s nominal operating frequency. The total harmonic content, up to and including the 13th harmonic, of the test voltage shall not exceed 2%. The crest factor of the test voltage shall be between 1.34 and 1.49.
[bookmark: _qhzdqf8aozwc]The power measuring instrument’s power measurement uncertainty, frequency response, and data recording capability meet the requirements in Clause 4.4 of IEC 62301:2011. 
[bookmark: _cua3aycvqs4f]Test Ambient Environment 
The air speed of the ambient environment in the immediate vicinity of the device under test shall be 0.5 meters per second or less. The ambient temperature shall be maintained at 23°C ± 5°C.
If the device under test is equipped with an ambient light sensor that affects the operating power consumption, such as the functionality of automatically adjusting the display screen brightness, the illuminance at the test surface shall be maintained within ±10 lux of the reference illuminance. The determination of the reference illuminance is at the discretion of the test method user group, taking into account the response characteristics of the device under test. 
[bookmark: _6fnx393wngs9]CO2 Sensor Operating Power Testing
[bookmark: _k20l2upzu1x0]General
The testing is conducted to determine the operating power of CO2 sensors. 
A test instance described herein shall be conducted for a single CO2 sensor unit. At least three CO2 sensor units of the same make and model shall be tested to characterize the operating power consumption of that specific product model.
[bookmark: _9bus1smdhtr6]Preparation of Test Unit
The CO2 sensor test unit shall be prepared and set up in accordance with the product instruction manual, except where alteration is necessary to fit the test unit to the test apparatus for power supply and electrical measurement. 
If a CO2 sensor is part of a control network and either does not operate independently from a communication gateway or is not representative of a typical configuration when operated in isolation, the communication gateway shall be properly set up and connected to the CO2 sensor unit under test in accordance with the product instruction manual. The communication gateway shall be energized by a power supply separate from the unit under test. If the power quality supplied to the communication gateway will affect the operating power consumption of the unit under test, the power supply must also meet the specifications in 4.2.1.
No other accessories shall be connected to the available ports or terminals of the CO2 sensor test unit.
[bookmark: _qijmmfr1f4a]Operating Power Test Procedure
The operating power measurement of the CO2 sensor test unit shall be made using the “sampling method” in accordance with Clause 5.3.2 of IEC 62301:2011.
[bookmark: _9wh2rx9aoapp]Operating Power Test Reporting
The operating power test results for CO2 sensors shall be reported as part of the overall test report for a specific product model in Table 5-1.
[bookmark: _rwx0pu6dwhc4]Communication Gateway Operating Power Testing
[bookmark: _wlurqi5pswa7]General
The testing is conducted to determine the operating power of the communication gateway that is necessary for the normal operation of the CO2 sensor model. 
A test instance described herein shall be conducted for a single communication gateway. At least one communication gateway of the same make and model shall be tested to characterize the operating power consumption of that specific product model.
[bookmark: _kbkjrkx7k2f1]Preparation of Test Unit
The communication gateway shall be prepared and set up in accordance with the product instruction manual, except where alteration is necessary to fit the test unit to the test apparatus for power supply and electrical measurement. 
One or more CO2 sensors, as required in the test procedure specified in 4.2.4.3, shall be properly set up and connected to the communication gateway under test in accordance with the product instruction manual. The CO2 sensors shall be energized by a power supply separate from the communication gateway under test. If the power quality supplied to the CO2 sensors will affect the operating power consumption of the unit under test, the power supply must also meet the specifications in 4.2.1.
No other accessories or devices shall be connected to the available ports or terminals of the communication gateway test unit.
[bookmark: _dbwldmks295y]Operating Power Test Procedure
The operating power measurement of the communication gateway test unit shall be made using the “sampling method” in accordance with Clause 5.3.2 of IEC 62301:2011.
The operating power consumption of at least the four test conditions, representing different connectivity combinations between the communication gateway under test and CO2 sensors, in Table 4-1 shall be measured.
[bookmark: _i5hun4fnfeai]TABLE 4-1: COMMUNICATION GATEWAY OPERATING POWER TEST MODES
	Condition
	Number of CO2 Sensors Connected

	(1)
	No CO2 sensor is connected

	(2)
	One CO2 sensor is connected

	(3)
	Two CO2 sensors are connected

	(4)
	Three CO2 sensors are connected



NOTE: It is at the discretion of the test method user group to add more test conditions as needed. Considerations include to what extent the communication gateway’s operating power is affected by the number of connected CO2 sensors, and whether the number of connected CO2 sensors is predictive of the communication gateway’s operating power consumption. 
[bookmark: _5z785a591oav]Operating Power Test Reporting
The operating power test results for the communication gateway shall be reported as part of the overall test report for a specific CO2 sensor product model in Table 5-1.
[bookmark: _nl937x750u24]TEST REPORTS AND DOCUMENTATION
[bookmark: _w1di1j3pq156]Operating Power Test Report
The following test report is for a complete set of operating power tests of a single CO2 sensor product model. The report shall include completed Table 5-1 . 

[bookmark: _h0uswbgmy8d2]	Table 5-1: CO2 Sensor Operating Power Test Report
	CO2 Sensor Unit

	Product Information

	Manufacturer
	

	Model Number
	

	Test Units
	Test Unit 1
	Test Unit 2
	Test Unit 3

	Test Unit Serial Number
	
	
	

	Electric & Ambient Conditions
	Units
	
	
	

	Ambient Temperature
	Average
	°C
	
	
	

	
	Minimum
	°C
	
	
	

	
	Maximum
	°C
	
	
	

	Test Voltage
	Average
	V
	
	
	

	
	Minimum
	V
	
	
	

	
	Maximum
	V
	
	
	

	Test Frequency
	Average
	Hz
	
	
	

	
	Minimum
	Hz
	
	
	

	
	Maximum
	Hz
	
	
	

	Total Harmonic Content
	Average
	%
	
	
	

	
	Minimum
	%
	
	
	

	
	Maximum
	%
	
	
	

	Measured Value
	Units
	
	
	

	Average Power
	W
	
	
	

	Calculated Uncertainty
	mW
	
	
	

	Communication Gateway (if applicable)

	Product Information

	Manufacturer
	

	Model Number
	

	Test Unit Serial Number
	

	Electric & Ambient Conditions
	Units
	Test Condition (1)
	Test Condition (2)
	Test Condition (3)
	Test Condition (4)

	Ambient Temperature
	Average
	°C
	
	
	
	

	
	Minimum
	°C
	
	
	
	

	
	Maximum
	°C
	
	
	
	

	Test Voltage
	Average
	V
	
	
	
	

	
	Minimum
	V
	
	
	
	

	
	Maximum
	V
	
	
	
	

	Test Frequency
	Average
	Hz
	
	
	
	

	
	Minimum
	Hz
	
	
	
	

	
	Maximum
	Hz
	
	
	
	

	Total Harmonic Content
	Average
	%
	
	
	
	

	
	Minimum
	%
	
	
	
	

	
	Maximum
	%
	
	
	
	

	Measured Value
	Units
	
	
	
	

	Average Power
	W
	
	
	
	

	Calculated Uncertainty
	mW
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