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GENERALITIES


We can differentiate the energy controls in two types


— proportional



— analogical




— lineal (controls for sources continuous)




— not lineal (controls for phase regulation)



— digital (for wide of pulse or other techniques)



— mixed (for whole cycles of line, modulated, etc.)


— not proportional (on-off)

CONTROL FOR REGULATION OF PHASE

Generalities


The figure following sample the disposition for half wave or it completes. Their behavior equations are for a load resistive the following


vF  =  VF  sen t


PLTOTAL  =  VF2 / RL

PL(MEDIA ONDA)  =  [ (1/2)  vF t ]1/2  =  PLTOTAL { 1 - [ - sen (2)] / 2] / } / 2

PL(ONDA COMPLETA)  =  2 PL(MEDIA ONDA)  =  PLTOTAL { 1 - [ - sen (2)] / 2] / }




Manual control


The following implementation has spread for its effectiveness and simplicity. The problem that has is that condensers of mark grateful and high tension should be used, because with the time they change its value and not only they take out of polarization the work point (notable in low ) but rather they make unstable to the system.





If we design to simplify


R3  <<  R0

C1  <<  C0
their operation equations are the following


vF  =  vRN (it can also be for line vRS)

v0  ~  vF (1/sC0) / (R0 + 1/sC0)    Vp [1 + (R0C0)2 ]-1/2  e j (t - arc tg R0C0)

v0()  =  VDIAC  =  Vp [1 + (R0C0)2 ]-1/2  sen ( - arc tg R0C0)


  =  (arc tg R0C0) + { arc sen (Vp 1[ + (R0C0)2)1/2] / VDIAC }




Design


Be the data


PLmax  = ...   PLmin  = ...   


VF  = ...  (monophasic 311 [V] o threephasic 536 [V]; or monophasic 165 [V] or threephasic 

 285 [V])


f  = ...     (50 [Hz]; o bien 60 [Hz])


We choose a diac and components of low losses


VDIAC  = ...  (typical 30 [V])


C0  = ... 


C1  = ...  <<  C0  (typical C1~10 [nF] X 600 [V])

and of the abacus of powers we obtain


Lmax  = ...  


Lmin  = ...  

for after that of phase


(R0C0)max  = ...  


(R0C0)min  = ...  

and with it


R1  =  (R0C0)min  /  C0  = ...  


R2  =  (R0C0)max  - R1  = ... 

and we verify that the adoptions have not altered the calculations


R3  = ...   <<  (R0C0)max  (typical R3~1 [K] X 0,25[W])


Subsequently we obtain the requirements of the triac


PTRIAC  =  Iefmax VT2T1  ~  Iefmax (1 [V])  ~  (1 [V]) PLmax / (VF/2)  ~ 1,4 PLmax / VF  = ...

and of the manual


TJADM  = ...  


PTRIACADM  = ...  >  PTRIAC

JC1  =   ( TJADM - 25 ) / PTRIACADM  = ...

what will allow us to calculate the disipator (to see the chapter of dissipation of heat)


surface  = ...


position  = ...


thickness  = ...

TYPES OF LOADS

Passive loads

Heating


They are usually coils of nichrome wire (nickel alloy, chromium and iron) over mica or miquelina (ceramic of compact mica powder) trapped by their metal capsule for their dissipation of heat in a metallic mass to heat. Designed in general for alimentation of monophasic voltage, they usually possess plane forms, in hairspring, tubular (right or helical) or of brackets, as well as they are manufactured to order.


If the horizontal exposed conductor is outdoors windless and to habitable ambient temperature, the following table presents the resistance and necessary current approximately for over-heating in its immediate surface


SECCIÓN [mm2]
RESISTENCIA [/m]
CORRIENTE EFICAZ [A]







   TEMPERATURA [ºC]







200
500
1000


0,05

22


0,9
1,8
3,8


0,07

15,3


1,1
2,1
4,6


0,1

11,3


1,4
2,7
5,9


0,12

8,63


1,6
3,1
6,9


0,2

5,52


2,2
4,1
9,4


0,28

3,84


2,7
5,1
11,5


0,38

2,82


3,3
6,4
14,5


0,5

2,16


3,8
7,6
17,4


0,64

1,7


4,2
8,7
20,4


0,78

1,38


4,8
10,1
23,7


1,13

0,98


6,3
13
32


1,77

0,62


7,2
16,1
39,2


3,14

0,34


11,6
26,7
65,5


4,9

0,22


16,3
37,7
92


7,07

0,15


18,8
44
108

Illumination


The incandescent lamps possess an approximate efficiency according to the following abacus and valid equation for the environment of effective voltage «V» that is specified


   n (V / Vn)3,5

0,3 Vn   V    1,2 Vn
where «» it is the luminous flow in [lumen = lux.m2], the «V» they are all effective magnitudes and the subindex «n» it indicates nominality (work voltage specified by the maker).


We know that the resistance in cold is always smaller than when it takes temperature for illumination. The graph following sample an approach of the current circulates with respect to the nominal one. For inferior lamps at the 150 [W], although only sometimes but it is to keep in mind, the disruptivy current can arrive until the 200 times the nominal one.




Inductive


Prepared the following circuit to generate high variable tension, it is usually used in the treaties of polarization of film of polymers. It consists basically on an oscillator multivibrator that two RCS commutes (or TBJ) on an inductor syntonized with the purpose of obtaining great voltage to send to the secondary of the transformer of high voltage.




Resonances


Usually of syntony series, these implementations are taken advantage of to generate the denominated short waves. Their use is so much industrial as medical — plastic welders, physiologic treatmentss, etc. The circuit that follows sample a typical configuration where, in each opportunity that is presented, the syntony series of the secondary should be adjusted. It consists on an oscillator auto-polarized in class C that possesses a transformer of nucleus of air in their output, freeing with it the syntonies: parallel to their input and series to their output —to see the chapters of amplifiers of RF in class C and of harmonic oscillators.




Active loads

Generalities


Under the "active" name we either mean those loads that possess a voltage or current electromotive, being opposed or favoring the incoming current that gives it. Inside this group of loads they are the motors of continuous that, being true back-electromotive "forces" for their induced voltage, they leave aside to the transformers that are not it. It is denied with this that the transformers possess back-electromotive "force"; that error that it has come per decades confusing our studies.

Motors of continuous


The following drawing represents its diagram in blocks for the configuration without load of independent excitement of fields (that is the usual one), and where the small machines respond in a same way but with permanent imams in their fields. Their equations are


va  =  ia Za + v0

vltage (electromotive) applied to the rotor

v0  =  kg a

voltage  (or "force") back-electromotive

ca  =  km ia

couple (or torque) in the rotor [N m]

Za  =  Ra + sLa

impedance of the winding of the rotor

Ba


friction of the rotor [N m seg / rad]


Ja


moment of inertia of the rotor [N m seg2 / rad]

kg


constant as generator [V seg / rad]

km


constante motriz [Kg m / A]

Rc


resistance of the fields of the stator
being


La / Ra   >>   Ba / Ja    0




and consequently, when it is applied continuous or a rectified signal of value averages Vamed having a physical load BL and JL appreciable


Vamed  =  Iamed Ra + V0med  ~  V0med 


Camed  =  (Ba + BL) amed + (Ja + JL) amedt  ~  BL amed + JL amedt

being simplified the expression for stationary state (amedt  = 0) in a point work Q


Camed  =  BL amed

Camed  =  km Iamed  =  km (Vamed - V0) / Ra =  km [ Vamed - (kgamed) ] / Ra =  


           =  (kmVamed / Ra) - (kmkg/Ra) amed




When the maker of the machine obtains his foil characteristics, the configuration that uses is usually in derivation (for its simplicity), and it presents its product in a nominal way as it is detailed (for the conversions of units to go to the chapter of electric installations)


Vn  = ...


In  = ...


n  = ...


Pn  = ...




reason why, if we want to obtain the parameters of the machine first we should experience and to measure. If we know or we approach the energy efficiency meetly (around ninety percent)


  =  Pn / VnIn  ~  0,9

we can determine the resistance of the rotor with the following empiric equation (or, like it was said, to measure it)


Ra  = ...  ~  Vn (1 - ) / 2In 

and to continue with our deductions (we reject Icn << Ian)


kg  =  n / V0n  ~  n / Vn  = ...


kg  =  Cn / In  =  (Pn/n) / In  =  Pn / nIn  = ...

being defined an area of sure operation as sample the figure (truly this has more margin), because it is not convenient to overcome the Pn since the maker it always considered their magnitude in function of the possibility of giving merit to their product




Universal motors


Of practical utility and domestic (f.ex.: drills), they are motors of continuous with windings rotor and stator in series. The rectification takes place geometrically for the disposition of their collector. Following the nomenclature and precedent studies, then their equations are


Imed =  Iamed =  Icmed



and therefore


v0  =  k1 a Icmed =  k1 a Imed

Vmed  =  Imed (Ra + Rc) + V0  ~  Imed Rc + k1 a Imed  =  Imed (Rc + k1 a)


Camed  =  BL amed

Camed  =  k2 Iamed Icmed =  k2 Imed2 =  k2 [Vmed / (Rc + k1 a)]2
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