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Introduction




Weather Data - satellite estimation

single scan image with 28 sites of the
Australian Solar Radiation Data Handbook overlaid




Weather Data - satellite estimation
Exemplary Australian Solar Energy Atlas
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Exemplary Weather and Energy Index - Canberra

CSIRO Black Mountain Automatic Weather Station
Installed for the monitoring of solar PV installation test



Exemplary Weather and Energy Index - Canberra
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CSIRO Black Mountain Automatic Weather Station
solar irradiation and cloud measurement equipment
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Solar Irradiation Comparison

Black Mountain Canberra
Satellite vs Ground Station GHI
2014
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2014 Whole Year — Global (GHI)
Line of best fit: y = 0.95x + 9.57
Rz value: 0.97
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Black Mountain Canberra
Satellite vs Ground Station DNI
2014
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Line of best fit: y = 0.91x + 31.48
R2 value: 0.91




Satellite
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Seasonal GHI Comparison

Black Mountain Canberra
Satellite vs Ground Station GHI

Elack Mountain Canberra
Satellite vs Ground Station GHI

GroundsStation

December 2014
Line of best fit: y = 0.96x + 15.49
R2 value: 0.97
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Satellite
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Seasonal GHI Comparison

Black Mountain Canberra
Satellite vs Ground Station GHI
2012-2014 December
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Line of best fit: y =0.94x + 13.13
R2 value: 0.97
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GroundsStation

Junes of 2012 to 2014
Line of best fit: y =0.93x + 6.71
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Seasonal DNI Comparison

Satellite
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Black Mountain Canberra
Satellite vs Ground Station DNI
2014 December
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December 2014 - DNI
Line of best fit: y = 0.91x + 38.25
R2 value: 0.91
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Satellite

Hourly 50" minute Comparison
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Black Mountain Canberra
Satellite vs Ground Station 50th minute GHI
2014
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2014 Whole Year — Global (GHI)
Line of best fit: y =0.91x + 17.16
R2 value: 0.92
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Outlier Analysis — Spring example

Black Mountain Canberra
Satellite vs Ground Station GHI

2014
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Outliers GHI

Hourly Solar Irradiation in Black Mountain Canberra

2014/12/27 (Summer)
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Outliers GHI

Hourly Solar Irradiation in Black Mountain Canberra

2014/07/12 (Winter)
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Outliers DNI

Hourly Solar Irradiation in Black Mountain Canberra

2014/01/29 (Summer)
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Outliers DNI

Hourly Solar Irradiation in Black Mountain Canberra

2014/08/22 (Winter)
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Outliers 501" minute

Hourly 50th minute Solar Irradiation in Black Mountain Canberra
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Outliers 501" minute

Hourly 50th minute Solar Irradiation in Black Mountain

Canberra
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Parallax Error — satellite and solar

Satellite Viewing
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Parallax Error — satelllte V|ew angle
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Satellite Parallax Error

DL ANE Geosynchronous Planar trigonometry
A >atelite (where the site lies close
for to the satellite meridian)
GEOSAT .
and 3D trigonometry
(below) for all other cases.
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Satellite and Solar Parallax Errors

Hourly Solar Irradiation in Black Mountain Canberra

2014/12/27 (Summer)
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Parallax Error

Hourly Solar Irradiation in Black Mountain Canberra

2014/07/12 (Winter)
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Parallax Error
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Parallax Error
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Parallax Error

Hourly Solar Irradiation in Black Mountain Canberra

2014/08/09 (Winter)
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Parallax Error
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In Application, does It matter?
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Heating Energy Consumption 2014

 With Ground Station Data

Heat Energy Consumption

West North East South
29.4 30.6
26.8 25.8
Max (MJ/hr) (8AM, 13 Jul) (8AM, 13 Jul)
High Error (Rl 2 (AN, 2 High Error
Average (MJ/hr) 6.1 5.8 5.2 5.8
Std Dev (MJ/hr) 7.4 7.2 6.8 7.3
« With Satellite Data
Heat Energy Consumption
West North East South
28.8 29.8
25.6 24.6
Max (MJ/hr) (8AM, 13 Jul) (8AM, 13 Jul)
High Error &, GOALE) | (@A, G High Error
Average (MJ/hr) 6.1 5.4 4.6 5.8

Std Dev (MJ/hr) 7.2 6.9 6.3 7.2



Heating Energy Consumption

Heating Energy Consumption Simulation On
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Heating Energy Consumption
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Heating Energy Consumption Simulation On
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Heating Energy Consumption

Heating Energy Consumption Simulation On
2014/08/22
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Cooling Energy Consumption 2014

 With Ground Station Data

Heat Energy Consumption

West North East South
59.5 42.2 48.4 37.4
Max (MJ/hr) (4PM, 02 Feb) (3PM, 02 Feb) (9AM, 02 Feb) (3PM, 02 Feb)
High Error High Error High Error High Error
Average (MJ/hr) 15.7 16.1 14.9 12.4
Std Dev (MJ/hr) 11.8 9.5 10.4 8.3

« With Satellite Data

Cooling Energy Consumption

West North East South
60.1 42 .4 48.5 37.4
Max (MJ/hr) ‘ (2PM, 02 Feb) (9AM, 02 Feb) (3PM, 02 Feb)

EIFL, O Jerr High Error High Error High Error

Average (MJ/hr) 15.8 16.2 15 12.5

Std Dev (MJ/hr) 11.9 9.6 10.4 8.4



Cooling Energy Consumption

Cooling Energy Consumption Simulation On 27/12/2014
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Cooling Energy Consumption

Cooling Energy Consumption Simulation On 2014/02/02
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Conclusions
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