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Chap. 34
Control of Power (II Part)

CONTROL  

Regulator of motor speed of continuous  

Regulator of speed of motor asynchronous three-phasic
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CONTROL

Regulator of motor speed of continuous


Although dedicated to the old libraries of the electronics, these regulators continue being used in small motors of permanent imam. We will see a general case of power until practically the 10 [HP].


The first implementation that we see is simple, of bad stabilization of speed for not maintaining the torque since is a system without feedback, but of economic and efficient cost for lows mechanical loads. The circuit consists in the phase control explained previously, and it doesn't usually apply above the 1/4 [HP].





For these powers or bigger, when we want constant the speed, is to produce a feedback in the circuit. The reference of speed can be taken with a tachometer, with an optic detector, with sensors of proxitimy, etc. We will see that simple implementation that taking of sample to the same back-electromotive voltage V0med (recuérdese que Vamed  ~ V0med = kgamed).


The technique here employee calls herself of ramp and pedestal. The first one refers a control of the gain for displacement of the phase , and the second to a pedestal VE of polarization of this phase —for the reader not familiarized with the TUJ he can go to the chapter of relaxation oscillators. The operation of the system consists on loading with a constant current to the condenser and that it follows a ramp. The manual regulation will come given by the change of the amplitude of the pedestal.





The implementation following sample a circuit regulator of speed. It possesses five adjustment controls


— MÁXIMA y MÍNIMA to adjust the range of resolution of the potenciometer


— LIMITADOR of current for the rotor


— REGULADOR of the negative feedback


— ACELERACIÓN of the speed protecting abrupt changes in the potenciometer

being omitted that of adjustment of the un-lineality of the current of the rotor in low speeds usually called IXR (voltage in an external resistance R of the current of the rotor) for not being very appreciable their effect.





Due to the great negative feedback the output speed is practically constant, because it depends on the dividing resistive of the potenciometer and it is not in its equation the load BL

H  =  R1 / (R1 + R2)  ~  R1 / R2

amed  ~  (K4 / H) Vent  ~  (K4R1 / R2) Vent 




Regulator of speed of motor asynchronous three-phasic


The normal use of these regulators up to about 5 [HP] it is in motors of the type 220/380, this is, with windings of supply 220 [V] effective; for such a reason it connects them to him in triangle when the regulator is of input mono-phasic (RN) and in star if it is it bi-phasic (RS), and it has the following circuit so that approximately it is obtained on them a voltage pick of 311 [V] as maximum —as for the connection if it is star or triangle, it can have exceptions for the different uses and dispositions of each production. For more big, and very bigger powers (f.ex.: 300 [HP]), the supply is three-phasic and the rectify-filtrate is obviated commuting the three-phasic directly on the machine, determining with it another analytic approach and ecuations to the respect that we don't see.





The disposition of the inverter can be with TEC like it is shown, with RCS, or modernly with transistors IGTB or TBJ. The following figures are representative of the sequence order and result of the commutations





To maintain the torque constant C in these motors the relationship among the frequency applied to the machine and their effective voltage it will practically also be a constant. The following expressed graph that said


L  ~  k1 VF




The technique that is described in this circuit is to change the frequency of input wL with the purpose of varying the speed m of the axis. For such a reason it is regulated the frequency like pulses that arrive to their windings. Being vF the U0 in the graph, to slide constant  because it is supposed that the machine is not demanded, it is then (to go to the chapter of electric installations)


m  =  2 L / p  ~  k2 L
and to maintain the torque the width of the pulses it is modulated with the purpose of varying the VF.


In summary, the system consists on a modulator of frequency (MF) followed by a modulator of wide of pulses (PWM)





Claro estará que este sistema es de lazo abierto y por lo tanto no garantiza la manutención de cambios de cupla; es decir que sólo sirve para pequeñas cargas fijas (bajos y constantes rozamientos BL) donde el   se mantiene como se dijo. Para superar esto se sensará la corriente por uno de los bobinados y realimentará convenientemente, y donde se jugará con el ancho de los pulsos y con esto consecuentemente sobre la tensión eficaz en U0, es decir VF, logrando mantener la recta de la gráfica anterior.


There would be two ways to generate this modulation for wide of pulses, that is: a first one that compares the level of continuous of reference (or modulating) with a generation in triangular ramp (or carrier) according to the following diagram




and other second that explains to you in the vectorial diagram of the space states of the windings of the motor, and that it goes producing a sequence of commutations moving to a wL it conforms to it explains in the drawing





Of more to say two things will be, that is: the problem of the harmonics that generates this circuit type, and second the electronic complexity, so much of hardware as software and their mathematical sustenance with which these systems are implemented. They are usually prepared to measure protection, to estimate internal states of the motor, etc.
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