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Warranty and Assistance

The NR-LITE NET RADIOMETER is warranted by CAMPBELL
SCIENTIFIC, INC. to be free from defects in materials and workmanship
under normal use and service for twelve (12) months from date of shipment
unless specified otherwise. Batteries have no warranty. CAMPBELL
SCIENTIFIC, INC.'s obligation under this warranty is limited to repairing or
replacing (at CAMPBELL SCIENTIFIC, INC.'s option) defective products.
The customer shall assume all costs of removing, reinstalling, and shipping
defective products to CAMPBELL SCIENTIFIC, INC. CAMPBELL
SCIENTIFIC, INC. will return such products by surface carrier prepaid. This
warranty shall not apply to any CAMPBELL SCIENTIFIC, INC. products
which have been subjected to modification, misuse, neglect, accidents of
nature, or shipping damage. This warranty is in lieu of all other warranties,
expressed or implied, including warranties of merchantability or fitness for a
particular purpose. CAMPBELL SCIENTIFIC, INC. is not liable for special,
indirect, incidental, or consequential damages.

Products may not be returned without prior authorization. The following
contact information is for US and International customers residing in countries
served by Campbell Scientific, Inc. directly. Affiliate companies handle
repairs for customers within their territories. Please visit
www.campbellsci.com to determine which Campbell Scientific company
Serves your country.

To obtain a Returned Materials Authorization (RMA), contact CAMPBELL
SCIENTIFIC, INC., phone (435) 753-2342. After an applications engineer
determines the nature of the problem, an RMA number will be issued. Please
write this number clearly on the outside of the shipping container.
CAMPBELL SCIENTIFIC's shipping address is:

CAMPBELL SCIENTIFIC, INC.
RMA#

815 West 1800 North

Logan, Utah 84321-1784

For all returns, the customer must fill out a “Declaration of Hazardous Material
and Decontamination” form and comply with the requirements specified in it.
The form is available from our website at www.campbellsci.com/repair. A
completed form must be either emailed to repair@campbellsci.com or faxed to
435-750-9579. Campbell Scientific will not process any returns until we
receive this form. If the form is not received within three days of product
receipt or is incomplete, the product will be returned to the customer at the
customer’s expense. Campbell Scientific reserves the right to refuse service on
products that were exposed to contaminants that may cause health or safety
concerns for our employees.
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'05103 Wind Speed & Direction Sensor measurements WS_ms and WindDir
PulseCount(WS_ms,1,1,1,1,0.098,0)
BrHalf(WindDir,1,mV2500,1,1,1,2500,True,0, 60Hz,355,0)

If WindDir>=360 Then WindDir=0

'NR-LITE Net Radiometer (dynamic wind speed correction)
'measurement NR_Wm2 and CNR_Wm2

VoltDiff(NR_Wm2,1,mv25,2,True,0,_60Hz,100,0)

If WS_ms>=5 Then
CNR_Wm2=NR_Wm2*(1+0.021286*(WS_ms-5))

Else
CNR_Wm2=NR_Wm2

EndIf

'Call Data Tables and Store Data

CallTable(Tablel)

CallTable(Table2)

NextScan
EndProg

5.3.3 CR10(X) Example Program without Wind Speed Correction

Shown below is an example program written for the CR10(X) datalogger. The
datalogger measures the output from the sensor every 60 seconds and outputs
the average net radiation every hour.

The calibration factor used will only apply for one specific sensor. A new value
will need to be calculated for every different sensor based on the certificate of
calibration for that sensor (see Section 5.2).

Wiring for Example 3

Example CR10X
Program Channels
Color Function Used
White Radiation Signal 1H
Green Signal Reference 1L
Jumpered to AG
Clear Shield G

QukhwhR

1.V

-{CR10X}

;‘Table 1 Program
01: 60 Execution Interval (seconds)

olt (DIFF) (P2)
1

Reps
3** 25 mV Slow Range ;range code for CR10(X) datalogger
1* DIFF Channel
1* Loc [ Net_rad ]
63.29 Mult ;Multiplier for specific sensor
0.0 Offset ;in units of (W m?)/mV (see above)
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2: If time is (P92)

1 0 Minutes (Seconds --) into a

2: 60 Interval (same units as above)

3. 10 Set Output Flag High (Flag 0)
3: Real Time (P77)

1. 110 Day,Hour/Minute (midnight = 0000)
4: Average (P71)

1 1 Reps

2. 1 Loc [ Net_rad ]

5.3.4 CR10X Example Program with Wind Speed Correction

This example measures the NR-LITE using a single-ended input and
Instruction 1. The program also measures wind speed and applies the
correction factor as described in Section 1.4. Average net radiation and wind
speed are output every hour.

NR-LITE Wiring for Example 4

Example CR10X
Program Channels
Color Function Used
White Radiation Signal S.E. Channel 1
Green Signal Reference AG
Clear Shield G
;{CR10X}
;‘Table 1 Program
01: 60 Execution Interval (seconds)
;measure 05103 wind speed
1: Pulse (P3)
1. 1 Reps
2. 1 Pulse Channel 1
3 21 Low Level AC, Output Hz
4: 1 Loc [ Wspd_m_s ]
5: .0980 Mult
6: 0 Offset
;measure NR-LITE net radiation
2: Volt (SE) (P1)
1. 1 Reps
2; 3** 25 mV Slow Range
3 1 SE Channel
4. 2* Loc [ Rn_obs ]
5. 63.29 Mult ;Multiplier for specific sensor
6: 0 Offset :in units of (W m?)/mV (see above)
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;apply wind speed correction factor
;Rn,cor = Rn,obs*(1.0+0.021286*(U-5.0)) when U > 5 m/s

3 If (X<=>F) (P89)

1.1 X Loc [Wspd_m_s ]
2. 3 >=
3: 5 F
4: 30 Then Do
4: Z=X+F (P34)
1. 1 X Loc [Wspd_m s ]
2: 5 F
3 24 Z Loc [scratch 1]
5: Z=X*F (P37)
1. 24 X Loc [ scratch_1]
2: .021286 F
3 25 Z Loc [ scratch_2 ]
6: Z=X+F (P34)
1. 25 X Loc [ scratch_2 ]
2. 1 F
3. 26 Z Loc [scratch_3]

7. Z=X*Y (P36)

1. 26 X Loc [ scratch_3]
2. 2 Y Loc[Rn_obs ]
3 3 ZLloc[Rn_cor ]
8: Else (P94)
9: Z=X (P31)
1. 2 X Loc[Rn_obs ]
2. 3 ZLoc[Rn_cor ]

10: End (P95)

11: If time is (P92)

1. 0 Minutes (Seconds --) into a

2: 60 Interval (same units as above)

3 10 Set Output Flag High (Flag 0)
12: Real Time (P77)

1. 1220 Year,Day,Hour/Minute (midnight = 2400)
13: Average (P71)

1. 1 Reps

2. 3 Loc [ Rn_cor ]
14: Average (P71)

1. 1 Reps

2. 1 Loc [Wspd_m s ]

*  Proper entries will vary with program and input channel assignments.
** 25 mV range for CR10(X) and CR510, the 50 mV range for CR23X, and the 15 mV range for
21X and CRY.
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6. Maintenance

The radiometer is an ‘all weather’ instrument and is very stable, but should be
handled with care. It requires little periodic maintenance, apart from cleaning
the sensor surfaces carefully with a soft cloth using water or alcohol.

The NR-LITE should be recalibrated every two years. Contact CSI for an
RMA number before returning the sensor for recalibration.

7. Troubleshooting

7.1 Checking Sensor Operation

To effectively check the instrument’s operation, you will need:
1. The NR-LITE itself

2. Avoltmeter, range 0 to 50 mV, with an input impedance greater than
5000 Ohms

3. Alight source
4. A table or bench

Position the radiometer so that its downward facing sensor is about 10 mm
(0.4”) above a flat surface (table or bench), and the upwards facing sensor is
facing the light source (lamp). Do not touch the sensor head itself, as this will
introduce thermal shocks. Hold the instrument only by its mounting arm at all
times.

Follow the procedure outlined below:

e Connect the NR-LITE wires to the voltmeter. Connect the white wire to
the positive lead and the green wire to the negative lead.

e  Select the most sensitive range on the voltmeter.

e  With the lamp switched off, read the sensor output signal — allow a minute
or so for the signal to fully stabilize.

e  Switch on the lamp. The sensor should now producer a higher positive
reading.

e Turn the lamp off again, when the signal should slowly return to its
original level, proving the sensor’s sensitivity to light.

e Turn the sensor upside down. The signal value should reverse in sign (i.e.
a +10 mV signal should become a =10 mV signal). Don’t worry if the two
values are not exactly the same (up to 10% difference) as the sensor
profiles can vary. After completing this test, return the sensor to its
original orientation and let it stabilize.
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Put your hand over the upper sensor. Assuming that your hand is at a
higher temperature than the sensor the positive reading should increase.
Conversely, if the sensor is warmer than your hand the reading will
decrease.

Check the radiometer’s sensitivity to thermal shocks by touching the edge
of the sensor (the blank metal) with your hand for some seconds. The
resultant shock will result in a signal drift, or a zero offset that will take
some time to settle back to zero.

Adjust the range of the voltmeter so that the expected full-scale output of
the radiometer is about the same as the range of the voltmeter. A
(theoretical ) way to calculate the maximum expected output for normal
meteorological applications is shown below:

Max. expected radiation +1500 W m™

Min. radiation —200 W m*

Sensitivity of the net radiometer 10 uV/(W m)

Expected output range of the radiometer is (1500+200) x 10 =
1700 x 10 =17.0 mV or 0.017 V.

7.2 Radiometer produces no apparent output

If your net radiometer does not appear to be working at all, do the following
checks:

Check the instrument’s sensitivity to radiation, following the procedure
shown in Section 7.1.

If this appears to produce no results, measure the impedance of the sensor
across the white and green wires. The impedance reading should be close
to 2.3Q. If it is virtually zero, a short circuit is indicated. If it is “infinite’,
the thermopile is blown.

7.3 Readings are not as expected

Under full sunlight the expected radiation value is about 1000 W m™.
Under lamps it may be greater. For indoor climate studies, smaller values
are to be expected unless solar radiation is present. A typical value for a
room when facing a wall and a relatively cold window is 50 W m™.

Are you using the correct calibration factor? Note that this factor is unique
for each individual sensor as noted on the calibration certificate provided
with that sensor. Did you convert the factor to the correct value for the
datalogger program? (See Section 5, above).

Check the datalogger program for errors.

If you cannot resolve your problems, please contact Campbell Scientific for
further advice.
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