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Solar Thermal Appli

Applicationspp
● Water heating

Ai h ti● Air heating
● Cookingg
● Drying

Di till ti● Distillation
● Process heat
● Power generation

S li d● Space cooling and 
refrigeration

ication and Devices

Devices
● Flat-plate 

collectorcollector
● Concentrator
● Cooker

Still● Still
● Solar pond



DEVIICES





Solar Airr Heater



Evacuated TuEvacuated Tu

Collector

ube Collectorube Collector

Collector Connection



Cylindrical Paraboolic Concentrator



Parabolic Dishh Concentrator
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How does one know tHow does one know t
acceptable?
How to rate and comHow to rate and com
Test

that a device is good,that a device is good, 

pare?pare?



Testing of Collectorg

Why testing?Why testing?

● Estimate certain charact

– ascertain whether a pro

– rate products

● Indoor 
realisation of actual skrealisation of actual sk

● Outdoor: preferred

– Quasi-steady state
– DynamicDynamic

● Accelerated testing: li

teristic parameters to 

duct is qualified or not.

ky temperature: an issueky temperature: an issue

ife, weather effect, etc.



Testing & Stag
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Outdoor Test of Flat-pl

● Endurance test
N fl t t– No flow exposure test

– Static pressure leakage

– Internal thermal shock

– Rain penetration test

– Impact resistance test

● Time constant measur

● Thermal performance 

Incident angle modifie● Incident angle modifie

late Collector

e test
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rement
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er tester test
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Efficiency curve does not re
high temperatures, particulg p , p

emain a straight line at 
arly for concentratorsy



Concent atoConcentrator
ASTM standard E 905-87
1 T h R ti1. Trough: Response time,

Rate of heat gain at nea

2. Point focus and linear tw
Response time, Rate ofResponse time, Rate of 
incidence

No rating possibleNo rating possible

7
I id t l difi, Incident angle modifier,

ar normal incidence

wo-axis tracking : 
heat gain at near normalheat gain at near normal 



Trough Concentrator

U f l h t i R fl● Useful heat gain = Reflec

Ibn x cos  x  K x Aap x  p

Incident angle modifier

F [U (T T– Fm x [UL x (Tmf – Tam

Receiver loss coefficient includin

i i I fctivity      Intercept factor

x  x ()eff x Fm

Collector efficiency factor 

) A ]mb) x Arec]
ng convective and radiative losses



Useful thermal pow
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Loss coefficient

● Trough:

UL = U0 + U1 (Tmf – Tamb

Dish:● Dish:

UL = U0 + [U1 + U2 (cos UL  U0  [U1  U2 (cos 

)p

)n](Tmf – Tamb )p
) ](Tmf Tamb )



Flux test

Flux distribution at the 
R i f l lReceiver focal plane:

Optical efficiency
Focus size (receiver aperture size)Focus size (receiver aperture size)



● Other tests include

– Reflector profile error

Reflectivity– Reflectivity

– Receiver absorptivity, ep y emissivity and heat lossy



Test Description  DLR  Australian 
National 
University 
(ANU)

Methodology Indoor/Outdoor Outdoor I

System Performance Testingy g

Central Receiver No No

PTC Yes Yes

Dish No Yes

CLFR No No

Solar Furnace Yes (Cologne) No 

Component Testing
Optical testing (Mirror properties)Optical testing (Mirror properties)

Flux Mapping Yes Yes

Slope Error Yes Yes

Accelerated Testing  Yes No

Material Testing

Coating Yes Nog

HTF  Yes No

Storage No Yes 2

NREL PSA Sandia Weizmann/
Ben ‐Gurion 
University

ndoor/Outdoor Outdoor Outdoor Outdoor

No Yes Yes Yes (W)

( ) ( )Yes Yes (DISS) Yes Yes (BG)

No Yes Yes Yes (BG)

No Yes Planned No

Yes Yes Yes No 

Yes Yes Yes Yes

Yes Yes Yes Yes

Yes No No No

Yes Yes No No

Yes Yes Yes No

Yes Yes Yes No6
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Schematic of the P
Test RigTest Rig

Proposed 
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Test Rig

Test BuildingTest Building

Rig
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Concentrator
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Conclusion

• Devices

f• Performance parame

• Testingg

• Status

eters
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