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INTRODUCTION COMPARISON OF RADIATION COMPONENTS OVER 18 MONTHS
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The comparison of the RaZON+, with the reference system is shown above.

PH1 Pyrheliometer:

this concept is inherently insensitive to soiling for two reasons:

1. the amount of soiling particles that reach the diffuser is lower than for
the front window of a conventional pyrheliometer.

2. if the diffusor gets soiled, the effect of scattering of light on the diffusor (with The statistical analysis shows a “box and whisker” analysis [5] in figure 4. Irradiance
thermopile detector mounted directly behind it) is less significant than Difference is calculated as Reference — Razon value.
scattering on a window 20 cm away from the detector. 50% of the datapoints are within the box.

90% of the datapoints are within the Whiskers. So 10% the data points has a larger
deviation than depicted in this plot.

PH1 PYRHELIOMETER EFFECTIVE PENUMBRA FUNCTION

Indoor measurement PH1 pyrheliometer Outdoor measurement PH1 pyrheliometer

Data < 20W/m?2 for the Razon system has been neglected. No other filtering has been
applied.

Scattering in the data might be caused by differences in response time: 0.2 vs 5 sec. [2,3,4]

 Response time 0.2 sec (31)

* No front window, only diffusor directly in front of detector

* Area for soiling deposition: from 3 cm? front window enlarged to entire inside
tube (270 cm?) a reduction of soiling sensitivity by a factor of 90.
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SENSITIVITY TO SOILING OVER 18 MONTHS

The PH1 # 160009 DNI radiation has been compared to the CHP1. The instrument has never
been cleaned in 18 months, and its DNI is compared to that of a weekly cleaned CHP1 at NREL:

The PH1 pyrheliometer angular response or effective penumbra function was measured in
the lab and outside. In the lab a lamp and an angle indicator was used. Outside the PH1 was
pointed to a point where the sun would pass at a later moment and then measured over
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