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Ccontents

IHIStery and present state off thermall magps

Fhe Thenviap approach
x llopegraphy = lrradiance — Temperature
s [fhermall llake-Ofif Spots

Viodel validation
Conclusions
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Example ofi anl Existing Thermal Map
—

o (§ Thermikkarte Deutschland

Considers
neither
daytime nor
season
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Topographic Appreach by heriViap

Topography of

Topographic data model

a region

Irradiance map
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Date and daytime (W/m2)

Temperature map

Surface properties

(heating effect)

e N B, voapEs- Bi 8

Regional 3} i 9
( meteorology ) Thermal map (?)
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A. lepegrapny.
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B. Irradiance

Glebal irrodiotion ot nntfrrn] L,'r mﬂ-'ﬁhﬁ
F\nnlml ovEroges of doily .:mm

Fhe intensity: of solar
radiation: (W/m2)
m dt a given lecation,
s date and time

PVGIS © European Communities, 2002-2006

Sari M., Huld T.A., Dunlop E.D. (2005). PVGIS: a web-based
solar radiation database for the calculation of PV potential in
Europe.

International Journal of Sustainable Energy, 24, 2, 55-67.
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(1) Basic lirradiance = Projection ofi selar Vector
On nermal Vector

f Solar vector _
) Parabolic

approximation
line

Normal yector

Tangent - _~<
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(2) liiradiance Is diminished as light penetrates the

atimosphere
~1.3 kW/m? before
entering atmosphere N

Turbidity

Present TherMap assumption: 12 km visibility (for turbidity)
In reality locally and seasonally variable




(3) Irradiance per air columni is scaled! by: the
slope ofi the surface (selar pannel)

Sun O Air column ﬂ

Irradiated
— surface
l, =1,/ cos a
Slope

Horizontal — angle

surface
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Example Irradlance Jura—Gruyeres/CH May6 1100 MEZ
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C. lemperature

Temperature increase due to cumulative effect
Off splar Irradiatien mIRUs radiatien I6sses

Farl:lyf sunny day’ Eunn:‘mr day  =lobz] irmdian.:e.
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Fig. 7.1.11: Example of hourly values of temperature and global irradiance for 2 different types of
days (partly sunny, sunny) for Locarno-Magadino CH.

Solar Engineering Handbook Part 2, “Temperature Theory”, ed. 2003, Meteonorm,

On a sunny day the Temperature iIs peaking about 2 hours
after the Irradiance peak
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Temperature: Approximation by a time-
phased smooething moadel

Smoothing model with
smoothing factor
a=0.1to0.6

Present best fit:
Smoothing model with
time-phased smoothing
factor

a= 0.2 x 0.9(r-12)

Hour
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Effiects diminishing| Femperature increase

Albedo of snow covered '\’N
surfaces (seasonal) d@ ?
A0

g% !

Forest belt from 900 — 1500 m

Seasonally climbing and descending vegetation
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Example
1700h MEZ
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h

Thermmal Take-Offi Spots
(Vvon Kalckreuti's rule)

Thermals climb along slope until angle drops below 30 degrees
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Example: Take-Offf Spots on Overlay.
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Validation: Net VVario

A

Vario

Speed

>

Actual
Vario

~
~

PO/a re UrVe

Actual speed >
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Valigation
Examples
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Conclusions

FherViap moedellseems; ter e valid
fior topographicallyhighly: B
differentiated areas, such as the =)
Alps

Mixed results for topogaphically

SMOGtAEr regions, such as the Juras
s () Irradiance —~—
x (=) Tlemperature

Not suifficient fior stillf snmeother
regions
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Note on lrradiance Maps In “Smoeoth™ Areas

May 06

I‘I: ; l-u I. s i e i i : .-..-.“"..__"‘;'f'.'— 4 .- & -I______-"..:- -
g o oo Irradiance
et - | : 3 Ena : ::\l:-l.:i_.u '.'-.-_".. .::._x : - map

Thermal map

The similarity

would seem to
justify further
research
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Next steps

Internet publicauen: Maps;, forum,
SEnVICEes

R&ID R

s Secondary IR effiects (lakes, Ice,
Vegetation, satelliter IR scans)

x Vamation of i) eity:
s emperattire moeeel
a Secondany aeredynanic effects

x Refined flight tracking (Wind: driii,
ground tracks) He\D aﬂd
a Extention tornen-Alpine regions
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