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Energy Balance:
R.=AE+H+G



Manufacturer Model Cost [$] Replicates Output
Kipp & Zonen CNR 1 6400 2 SW,, SW,, LW,;, LW,
Hukseflux NRO1 4500 3 SW,, SW,, LW, LW,
Kipp & Zonen CNR 2 2600 3 SW,, LW,
Kipp & Zonen NR-Lite 1800 3 R,
REBS Q*7.1 1200 3 R

n










 Radiometers were cleaned and leveled following each irrigation (approximately every two days).

« Data during and following irrigation events (previous to cleaning and re-leveling) was filtered
out.




K&ZCM11

calibrated at

NREL June
2007.



K&ZCM11

calibrated at

NREL June
2007.



Blue=K & ZCNR 1
Black = HF NRO1
Red = HF NRO1

Sent back to Hukseflux
for calibration check.

Sent back to Hukseflux
for calibration check.



No standard for R,
measurement; reference
for comparison is
average of 2 CNR 1s,

3 NRO1s, and 3 CNR 2s.

Offsetting error at
night; indicates lesser
sensitivity to longwave.
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NRO1 0.995 0.047
CNR 2 1.012 0.021
NR-Lite 0.951 0.012
Q*7.1 0.933 0.019
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Kipp & Zonen CNR 2 Net Radiometer

" Four-way radlometer (four deteotors) two net outputs (two
" thermoplles) SRR SN A
+ NR-Lite'and Q*7 1 are two—way radlometers (two detectors)'-
-~ with one net output (onethermoplle) - . |






Inversion Test Results

Net Radiation Component

Serial

Model | " ° | SW, SW, LW, LW, SW,, LW, R,
gy |960010 | 028 0.00 0.58 0.87 0.35 1.73 0.06
990212 | -0.74 1.03 0.94 0.20 -1.19 -1.88 -1.05
1005 -0.08 -0.91 1.45 0.30 0.14 -3.35 0.83
NRO1 | 1006 1.01 -2.06 -0.20 0.00 1.91 0.56 2.23
1007 -0.82 -0.52 5.69 -0.85 090 | -17.87 | 3.11
070009 -6.69 6.35 -9.53
CNR 2 | 070020 -2.07 2.50 -3.01
070022 -8.34 211 | -1051
010717 0.18
NR-Lite | 072446 -0.18
072453 0.54
Q99145 -2.23
Q*7.1 | Q06132 -1.77
Q07002 -2.51
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CNR 2 Net Radiometer compared to CNR 1 Net Radiometer in growth
chamber (HPS and MH lamps) at Crop Physiology Lab.







High Light Dark 1 Dark 2

AT =2-5°C AT =2-5°C AT =0°C
(500 W m-2) (0 W m-2) (0 W m-2)
CN R 1 Net Short- 427.0 1.1 -0.5
Wave
Net Long- -2.0 -9.8 -1.1
Wave
Net 425.0 -8.7 -1.6
Radiation
CNR 2 Net Short- 422.0 -5.9 0.8
Wave
Net Long- 8.0 -13.1 1.1
Wave
Net 430.0 -19.0 1.9

Radiation



Zone 2

Zone 1 Irrigation

Irrigation

Blue = CNR 1, Black = NRO1, Red = CNR 2,
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