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Presenter
Presentation Notes
Hello
My name is Nick Webb.�I am the principle science officer at Delta-T Devices, which makes and sells the SPN1s.
This slide show describes the SPN1 Calibration Chain and what we are doing to improve it.

This is part of a talk presented at the DNI Sensor Trials Workshop at Payerne, Switzerland in  October 2012
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The calibration chain looks like this.

At the bottom link production units are calibrated indoors at Delta-T.
The top link shown represents the calibration of references outdoors at the World Radiation Centre in Davos.
Above that are links traceable to the international standard units of length time and mass.
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Production SPN1s are calibrated in an integrating sphere with four artificial suns against a reference SPN1 using a third, continuously present thermopile to transfer the calibration. This is done without the shadow mask, but includes the glass dome. The calibration is checked in the sphere against a second reference SPN1. The shadow mask is added and the unit tested against a third working reference SPN1, this one also being fully fitted out with a shadow mask and glass dome. 
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Two "transfer standard" SPN1s are used to compare the three in-house working reference SPN1s with our primary SPN1 reference outside at Winster in the UK. 
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At the outdoor Winster site we calibrate our two transfer standard SPN1s against our primary standard SPN1, which is itself calibrated outside at Winster against the following:- 
-  a Kipp & Zonen CM21 pyranometer, 
-  a sun-tracking Kipp & Zonen CHP1 pyrheliometer,  
three ventilated Kipp & Zonen CM6 pyranometers, two of which include sun-tracking shade balls. 

We also periodically test a sample of production units outdoors at Winster from March to September.
This data is used to derive a Daylight Correction, which is then applied to each production SPN1 in that batch
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This shows the calibration site at the Peak Design in Winster, UK   ( 53° 09'N, 1° 38'W, elev. 238m)
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This shows a fish eye lens photo of the sky at the Winster site.

The green net shows the sun track across the sky, with lines marking each month crossed by lines marking each hour of day.

It shows clearly how in the winter time the sun is interrupted by the hill and trees.
So we do not  use this site during the winter.
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This shows a site we have used in Tenerife, in the Canary islands, during the winter months.�The location is  28°23'N, 16°36'W, elev. 230m. 
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Here the green sky map shows that the sun is visible for a good part of the day in winter.
This hemi-photo was taken in January 2011 in the early morning
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Back to the calibration chain.

We use higher grade Kipp & Zonen pyranometers and a pyrheliometer at the Winster test site.

The CMP6 and CM21 pyranometers are calibrated indoors by, and at, Kipp & Zonen under a metal-halide high-pressure discharge lamp, by comparison with their reference pyranometers. 

The CHP1 pyrheliometer used at Winster is itself  calibrated indoors at Kipp & Zonen with a Xenon lamp light against their reference pyrheliometer. 
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Kipp & Zonen reference CMP6 and CM21 pyranometers are themselves calibrated outside using the “continuous sun and shade method” at the World Radiation Centre, Davos.  �
Here the Global data is calculated from the direct solar radiation measured by an absolute cavity pyrheliometer PMO2, and from the diffuse radiation as measured by a Kipp & Zonen CM22 pyranometer fitted with a tracking shade disk.

The Kipp & Zonen reference CHP1 pyrheliometer is calibrated outside at Davos against the PMO2 radiometer. 
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Strictly speaking we do not have two completely separate calibration chains for two separate sensors, for diffuse and global.�On the lower portion of the chain the SPN1 reference transfer both together.
On the upper portions is more like a net than a chain, with several references in parallel.
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