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6.2 Using Aqueous Saturated Salts [NOTE: Use salts only as a last resort.]

6.2.1 Plug Rotronic relative humidity (RH) sensor into the proper test cable and check DAS system for
an output from sensor. Obtain a Temperature/RH Data form and record the serial number of the
sensor

6.2.2 Carefully remove filter cap from the sensor and, starting with Silica Gel, (0.0%) gently screw
sensor into opening of bottle (use great caution not to hit or contaminate strain gauge or
RTD when inserting in bottle. Place bottle/sensor in the blue bottle caddy.).

6.2.3 Let the Rotronic RH sensor equilibrate for 1 hour at the set point and then record the output from
the Data Acquisition System (DAS) on the proper calibration form.

6.2.4 Repeat steps 2 and 3 for the solutions of deionized (DI) water and salt: MgCl, (32.8%),
Mg(NO3); (52.9%), NaCl (75.3%), and KNOs (93.6%). Lightly swirl the solution of DI water
and salt, being careful not to get salt solution into the bottleneck. If salt solution gets in
bottleneck, clean with a Kimwipe before inserting the probe.

6.2.5 The sensor output must be within 10% at points less than 85% RH and within 3% at points
above 85%. If these criteria are not met, return the sensor to the manufacturer for repair.

6.2.6 After the completion of the final point, remove RH sensor from bottle and wipe sensor housing
and O-ring with a clean Kimwipe and install a clean filter.

6.2.7 Check to see that the calibration form is completed (See Figure 2) and see the Calibration Lab
Manager for review and sign off of calibration form. After review, place the form and sensor in a
plastic bag and put them in the appropriate box on the “ready to ship” shelf.

7.0 REFERENCES
R.M. Young Company. Model 41372 Relative Humidity Probe Manual

U.S. Environmental Protection Agency (EPA). 1998a. Quality Assurance Requirements for Prevention of
Significant Deterioration (PSD) Air Monitoring. 40 CFR 58, Appendix B.

U.S. Environmental Protection Agency (EPA). 1998b. Quality Assurance Requirements for State and
Local Air Monitoring Stations (SLAMS). 40 CFR 58, Appendix A.

U.S. Environmental Protection Agency (EPA). 1997. National 8-Hour Primary and Secondary Ambient
Air Quality Standards for Ozone. 40 CFR 50, Appendix 1

U.S. Environmental Protection Agency (EPA). 1987. On-Site Meteorological Program Guidance for
Regulatory Modeling Applications. EPA-450/4-87-013.

U.S. Environmental Protection Agency (EPA). 1986a. Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. I, Principles. EPA-600/76-005.

U.S. Environmental Protection Agency (EPA). 1986b. Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. II, Ambient Air Specific Methods. EPA-600/4-77-027a.
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U.S. Environmental Protection Agency (EPA). 1989. Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. IV, Meteorological Measurements. EPA-600/4-82-060.

U.S. Environmental Protection Agency (EPA). 1979. Transfer Standards for Calibration of Air
Monitoring Analyzers for Ozone, Technical Assistance Document. EPA-600/4-79-056.
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| Figure 1. Temperature/Relative Humidity Calibration Form Using Vaportron
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Figure 2. Temperature/Relative Humidity Data Form Using Salts

Example
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IV. C. 7. e. SOLAR RADIATION

1.0

2.0

3.0

4.0

5.0
5.1
5.1.1

PURPOSE
The purpose of this Standard Operating procedure (SOP)
is to provide consistent guidance maintenance and
handling of the Solar Radiation system to Clean Air
Status and Trends Network (CASTNet) Field Calibration
Laboratory personnel.

SCOPE
This SOP applies to the maintenance and calibration of
the Solar Radiation systems administered by the
CASTNet Field Calibration laboratory.

SUMMARY
R.M. Young solar radiation systems are calibrated upon
receipt and at the request of field technicians. Repairs and
maintenance are performed as necessary.

MATERIALS AND SUPPLIES
Li-Cor Model LI-2000S A pyranometer (transfer standard)
Eppley Precision Spectral Pyranometer (certified primary
standard)
Fluke Multimeter and cable
Light source
Tool kit including screwdriver, soldering flex, soldering
iron, and wire cutters '
- Translator card

REPAIR AND MAINTENANCE
Testing the Eye Sensor
Connect the Fluke multimeter to the double banana-style
cable with BNC connector on the other end. Insert the
double banana style cable into the p Amp (A) and
common receptacles on the multimeter. Connect the BNC
end of the cable to the Li-Cor sensor BNC connect (use a
barrel connector as a union). Set the multimeter for
Amps, DC, and 200 pA.
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Shine a flashlight or other light source directly on the
sensor. The multimeter readout should be at least ~ 35pA.
If there is little or no response, repair the sensor as
follows:
Repairing the Eye Sensor
Unscrew the back of the sensor housing. Unscrew the
small setscrew near the top of the sensor housing to
release the eye inside. Cut off the old sensor.
Strip ~ 1/8 inch of insulation from the cable end. Unwrap
the shield and wind it into a single strand. Strip ~ 1/8 inch
of plastic covering on the central wire. Slip a 2 inch piece
of shrink wrap onto the cable.
Bend the terminals on the new eye at ~ 1/4 size. Solder
the shield to the terminal with the black dot. Solder the
central wire to the other terminal. Be sure they do not
touch. Move the heat shrink as close to the new sensor as
possible and heat it so that it tightens around the cable.
Test the new eye with the multimeter as above.
Insert the black plastic ring that came off the old eye onto
the new eye and insert the new sensor into the housing.
(Clean the housing inside first, and also be sure not to
touch the surface of the new eye with your fingers.) Be
sure the new eye is flush with the inside surface of the
housing. Tighten the set screw.
Seal the back cover of the housing with silicon sealant
before screwing back on. Put a dab of sealant in the set
screw hole as well.
Retest with the multimeter as above. If repairs are not
possible, replace the eye sensor.
Repairing the Translator Card
Using proper electronic trouble shooting technique, test
R11 (eleven) on the translator circuit board. It should be
approximately 1000 ohms. Test R10, it should be
approximately 100 ohms. Test the 8-volt zener diode
(D3). It should not be shorted to ground. If the translator
passes the tests listed above, but still fails to function
when connected to a sensor that is known to be good, it is
returned to the manufacturer for repair.
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54 Maintenance
54.1 Clean the sensor housing.

54.2 Inspect the cable for damage and repair if necessary.

6.0 CALIBRATION/CERTIFICATION

6.1 Install the Li-Cor sensor on the solar radiation test stand
outside of the solar radiation trailer. Be sure it is level.
Connect the BNC connectors at the stand with a barrel
connect as a union.

6.2 Connect the translator box to the corresponding station
inside the solar radiation trailer.

6.3 Do not adjust anything prior to the post calibration (if a
post-calibration is necessary).

6.4 Post-Calibration

6.4.1 Allow the site instrument to operate for at least one full
day. Record data on a sunny day with high solar radiation
values if possible.

6.4.2 When retrieving data, record the zero and span for the
primary translator. Record the ID number of the primary
sensor (the Eppley), the primary translator (Climatronics
translator mounted on mainframe), and DAS (Odessa data
logger).

6.4.3 Total the columns of the primary and the site instrument
using the values from the morning (values above ~ 10
watts) until the evening when the values go back to ~ 0.

6.4.4 Average the total of each column by the number of hourly
averages being used.

6.4.5 Calculate the percent differences between the primary and
site instrument for the total averages and the hour at
which the highest hourly averages occurred. Record on

~ the Solar Radiation Calibration Form.

6.4.6 Perform a linear regression on the two columns. Record
on the Solar Radiation Calibration Form.

6.5 Calibration
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6.5.1 Unscrew the translator card from the box and expose the
voltage adjustment potentiometer on the backside of the
card. Compare the site instruments values against the
primary’s values during the day at moderate light levels
and at peak solar radiation levels, and adjust the site
instrument voltage adjustment potentiometer as
necessary.

6.5.2 Calculate the percent differences between the two units
and perform a linear regression as outlined above in the
Post-Calibration section.

6.5.3 After completing the calibration, remove the sensor and
matching translator from the test facility. Place them
together with the calibration form into a plastic bag. Place
the bag on the “Ready to Ship"’ shelf in the appropriate
box.
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