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Stationary Reflector/Tracking Absorber (SRTA) Solar Concentrator
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\}\7}' Solar Collectors

Thermo-solar Collectors:

* Trough Collectors
* Tower Power

¢ Parabolic Dish

Why Stationary ?

* Simple Construction
* Easy to track the sun.
* Low Cost
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;\:\:‘7? Absorber Position During the Day

The optical principle of the SRTA is illustrated in this figure, which shows the path of the
solar rays reflected from the stationary reflector at five different times of the day.

10am.or2p.m.

8 am. or 4 p.m.
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\5\7}' The Objective

* Part of a roof element.
* Emphasis on low cost construction.
* Use the steam as direct product.
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The Suggested Design
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W Mirror Testing
Published Performance Reflectance Measurement after Application
Spectral Hemispherical Reflectance Caser lype: HeNe
Laser Power: 3,25 [mW]
) s :: Wave Length: 633 [Micrometer]
: ++  [Film Reflectance: 3.03/3.25-0.932
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v The Absorber
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The Absorber Coating
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ﬁ; Establishing The Envelope Shape
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\/; Flux Distribution Along the Absorber

The Geometrical Equation
2
x D, R, 2x
2 =05 (1- 2 1+ GO -
R, R 2R x R,
Energy Balance

I,p, 2zxdx) = E(xD, dy)

(v) D, dy

Approximate Solution

P 1
- E(y)_ 2D 7

.
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The Sun Image

Absorber Sizing

L= L D,..
2 ,
I
D, i =1% L, %
360

D ,.=2xL x 1

’ 360
B et 10065 T

’ 2 360 2 60

= B 616 = 0.0 1A L gi2ng

360 360
» 5 times the theoretical size will
compensate tracking error of 1 degree
and surface irregularities.
*Da=5x D,
Dz,max
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}\/f_ Thermal Analysis

1+
1. QMM — ET“N (i)d“”, pa..mlpe,mm -1
l_pa.:07 e.sold Seﬂ — pe,ir +@+1
H DEI ge " 8{1 "
@, o1 e sl (’ ) D Pasol D :
2. Qu.=E|a,,(i)+———————— | T.\"
L= Py sotPesota D, T,, =0.09936 —=
1.8
3. Qir,ue = ge//o-(Tu4 _714) k D
h D h =2—"L]n| =4
4 Quu=,0(T -Th) 7= “ D, \D,
‘ k
5. Quu=h.(T,-T.) h, =0.54—f(GrPr)l/4
6. 0.=h (T.-T.)2 b,
- c.e c.e e oo Dﬂ f
Q.ml,u = Q(y) + Q(.ue + Qu Lae hl‘vf = Re
Oute + Qirae + Qorse = Qersey + Qe
dT, D
7{ = Q(y) P
dy C
d1f
T owon=T,+(—=), dy
s 7 dy
T,=T, + QoD 12)! (h(._fDmbN)
12 October 2011 Solar Energy 13
4
}\\/)r CFD Results
AV
Pipe Temperature Fluid Temperature
m
409 2679
jre 2648
ane2
35938 261.7
3434 258.6
el 25564
306 4n2A
2042 2493
718 246.2
2614 2431
245 240
Solid Temparature ['C] Fluid Temperature [*C]
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RNs

Code input :
Includes all the design
and operational parameters.

Code output :

T, - Absorber temperature

T, - Fluid temperature

T, - Envelope temperature
Q,,,-Net heat delivery to the fluid
n - Efficiency solar to thermal
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{{/:7 ‘Water Results - Mirror Reflectance 90%
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Efficiency vs Heat Loss Coeficient
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Y7 Summary

® An experimental system based on a stationary reflector and tracking
absorber was designed and tested.

® The stationary reflector was manufactured by a combination of spinning
and machining. More suitable technology for mass production has been
considered.

® The design involved a detailed analysis of the optical and thermal
behavior.

* A tracking system wad employed using an algorithm that predicts the
sun movement.

® The system was tested over a number of days and the experimental
performance was compared to the theoretical prediction.
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Thank you !
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