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1. introduction. M
i : - Mathematical D
A Cylinder-parabolic concentrator(CPC) its a thermosolar evelopment
jtie\tnce, its energy can be used in several ways, rathe; t?ﬁn 4.1 Discrete PID controller
st produce electricity as the photovoltaic panels do. At this
! The CPC integrates three diferent types of systems, the one

time are found three types of this machines, the tower re
Concentrator, the CPC, and the parabolic dish. Countries like present on the modeling of position is like Equation 1 [1].
ig;ln, USA and France just to mention, are producing from 6(s) i
Watts to 1.98 GWatts of electricity, with this devices, but b S R A St Ao R R S e
; : : B (: ) T
In Mexico this technology is only for research sources. a(8)  JL& + (JR+ LB)s* + (K* + RB)s

Eq. 1

Previous model can be discretized by aplyng a control

So this job is about building a servomechanism such as the " :
sun will be tracked with an acceptable precision, this aplying estructure as shown in Figure 2, by adding a sampler in the
discrete control estrategies over the UPP CPC device, Figure output of the plant.

L f ed in i Renewable Energies Laboratory. D PID(Z) DAC |—| O(s)/e,(5) Sl

Figure 2. Implementation of a discrete PID into a CCP system.
Own source

8(2) 0.0428z* +0.1262z% + 012622 + 00428 ¢, 5
E(Z)  z° +051632% +0.6931z + 0.546
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Figure I. CCP Device in the "Universidad politecnica de
puebla”.

2. Objectives

U(z) — 27 U(2) = [Ky + K272 + Kiz~%]E(z) Eq.3

u[k] = ulk — 1] + K;elk] + Kze[k — 1] Ea-4

2.1 General Objective
‘l +"'+ K3e[k"’2]

To Implement a robust position servomechanism on a 4.2 H infinite optimal controller
cilindryc-parabolic concentrator for a precise solar :

tracking. g By augmenting the CCP dynamics model with equations 5 and

i 6 will give the expected initial conditions, and therefore the

2.2 specific Objectives aproximated desired behavior.

: |
- To design a servomechanism for the fine tuninng of &
the position of the reflecting surface of the CPC. 4 wy = LE0 (0'005 s 1) Eq. 5

(0.2*s+1)2

0.2 degree according to cordal speed.
- To Implement the servo system for the CPC correct

\- To design the control system for having an error of |
working. | ™ (0.2 % s + 1)2 Eq. 6
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3. Methodology Wt s
: By applying a round of optimization such as the error over the
Theoretical design of Prototype position is minimal, it is obtained the control law expressed by

CAD design of the device. equation 7.

| 1.131806(s + 48.42)(s® + 1.429s + 257.1) g, 7
(s + 9617)(s + 216.4)(s + 5)?

4.3 LQR controller

Open loop Tryouts
Adjustment integration

0 0 1 Eq. 8

~72222 0 -0.008611
A=
0856826 0 —4.809286

Theoretical design of control 5655
GEDA design of the device. Fool= 2 Eq. 9
Build up Control 0
6 00
qur=[0 9 o] Eq. 10
0o0Ga

KT = [23520010 9486832 2175883} Eq. 11



Plot of staves: x 1(t), x2(t), x3(c)

= LR n(t)+ K- z(t) - V(1)
Ha= =) Eq. 12
(A= 3K () ~b 1)

0(t) = z,1)

A:_vm= —2352005 - 2, (1) -~ 9486833+ a (1) + DABOBXL - wft) — 217888

5, Computer Deslgn of prototype

Figure 3. CAD design of an ideal CCP [3]. Own Source
, 6. Results
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Figure 4. Response of the discrete PID contro

Disturbance respense

&
N

e sy e OO




"Este material se distribuye bajo los términos de la
Licencia 2.5. de Creative Commons
(CC BY-NC-ND 2.5 MX)".




