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It can be seen that lead-acid batteries have a reasonably flat discharge curve until they are nearly
exhausted, although they arc nowhere near as good as the NiCd secondary, and silver, and mercury

primary cells.

8.1. Depth of discharge

The capacity taken from the battery is termed as the depth of discharge. For example, if 80% of the
nominal capacity is used from the battery then the depth of discharge is also 80%. The maximum
permitted depth of discharge depends on the level of the discharge current and the temperature. To
maintain a healthy lead-acid battery, it is important not to discharge the battery too much. 80% is
generally the most that it should be discharged to. The number of cycles obtained from a battery can be
significantly increased simply by oversizing the battery, if you can tolerate increased size and weight,
thereby lowering the depth of discharge in each cycle.

8.2. Deep discharge

The final discharge voltage is specified as the value below which the voltage must not fall when
discharge occurs at the respective current. If the battery is discharged further, (i.e. the battery voltage
is lower than the final discharge voltage), the area of deep discharge is entered. Discharging levels
are key to long battery life as a deep discharge will shorten the life, and partial discharges will extend

life.

8.3. Calculating charge level based on terminal voltage.

13
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Since the voltage does gradually decrease as the battery is discharged, an approximate determinauon
of the state of discharge van be made by measuring the open-circuit voltage to within a tolerance of
about 15%:

8.4. Cakulating charge level based on current accumulation
The only way to determine the amount of charge left in the battery with any degree of

accuracy is to measure how much current goes into the battery during charging, and out
during discharging. This sounds frighteningly complicated, but luckily there are chips that'll do
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/Therefore, the RW rules state that liquid-electrolyte batteries of this sort are not allowed. Appropriate
* SLA batteries are the on y type allowed (apart from the much more expensive NiCd or NiIMH types).

happens, the battery will vent to prevent pressure build up. Another precaution is to prevent short
circuits of the battery terminals. This can cause high heat and potential fire hazard.

7. Capacity
7.1. The ‘C,’ rating.

* common way to specify the charge and discharge current of a battery is the C rate. It denotes the rate
~- total battery capacity. It is calculated by dividing the charge or discharge current by the total
numerical battery capacity (Ampere-hours, Ah). For example a 30Ah battery is discharged with a
current of 6A. The C rate is equal to GA / 30Ahr=0.2C rate, also expressed fractionally as a C/5 rate,

or C5.

7.2. Effect of current on Ah rating

Although a battery is quoted as having a capacity of] say, 26 Ampere-hours, this is generally its best
possible capacity. The actual capacity depends upon a number of factors, including operating
temperature, discharge current, and battery age. The Ampere-hour rating is normally for a discharge
current of C/10 (2.6 Amps for a 26Ah battery). To see how this changes when the discharge current is
different, look at the graph below:

GENESIS CONSTANT CURRERT (00) DISDHARSE
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ave a look at the top line in the graph, this is for the 70 Ah battery in the Hawker Genesis range. At
¢ C/10 current, 7 Amps, looking along the graph we see that the battery will last 10 hours at this
urent, that gives 7A x 10hr = 70Ah. At 70 Amps, we may expect the battery to last 1 hour, but if you



Effoct of temperature on effective capacity
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‘However, this doesn’t mean "the hotter the better"! The grid-corrosion rate in a battery is intimately
linked to the battery’s ambient temperature. The higher the temperature, the greater the corrosion
rate—and the sooner the failure of the battery. This accelerated corrosion at higher temperatures
occurs regardless of the charge current flowing into the battery. However, since higher temperatures
give rise to increased currents at 2 given voltage seting, the net result of an elevated battery ambient
temperature is to intensify the negative effects on the battery.

8. Discharge

In anideal battery, the terminal voltage would be constant over the whole discharge time, until when
the battery is finally fully discharged, the voltage would drop right down (although this could make
battery level detection quite hard). However, inreal batteries, the terminal voltage decreases as the
charge reduces. The flatter this drop the better. Let’s look at some typical discharge curves of various
battery techmologes:
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Fn L actualidad existen baterias estacionarias de placa positiva tubular, en el
cual el material activo esta en el interior de tubos vy sostenido en el mismo por
estructura de fibra de vidrio, lograndose un gran contacto con el electrolito.
Presentan ventajas a tal punto que es la bateria mas robusta de todas al
minimizar la corrosion, permitir altas descargas en corto tiempo y gran
versatilidad. Fa vida atil puede ser mayor de 15 afos. Son de alto costo.

S)Phante.
O)Selladas de plomo-acido.

BATERIAS DE NIQUEL CADMIOQ.

Son baterias mucho mas robustas que las de plomo-acido presentando las

sieuientes caracteristicas relevantes:
e Soportan ¢l mal uso (sobrecargas, cortocicuitos, mversion de polaridad)
o Aptas para grandes descargas en corto tiempo.

e lension de salida muy constante

e Bajaresistencia interna (0,4 mQ para 100AD)

e I:s posible mantenerla descargada mucho tiempo
e Ncenor autodescarga.

[.os problemas relevantes que presentan son:

e ( osto.

o Baja densidad de energia.

e lension de descarga 1V tension de carga 1.7V,

MODELO ELECTRICO DE UNA BATERIA.

1l valor de Voen la realidad dependerd del estado de carga de la bateria,
aunque se toma para las de plomo-icido un valor de fem de celda entre 2.2 y
1.8 Volt.

a R representa la resistencia interna que puede ser considerada constante a

clectos practicos de caleulo industrial,



blis el

CARGA DE BATERIAS.
En fa industria los aparatos especificos para esta funcion se les denomina

RECTIFICADORES O CARGADORES DIF BATERIAS.

Voltaje constante.

A este proceso de carga en el que la corriente surge como diferencia entre las
tensiones del cargador v de la bateria cuando son similares se le denomina
FLOTACION. ‘

Corriente constante.

Corriente-Voltaje constante.
Fiste esquema es una combinacion de los dos anteriores.La bateria primero cs
carcada a corriente constante y-lucgo es pasada a tension constante.

Carga de Formacion. I's la indicada cuando se forma inicialmente el banco

de baterias.

Carga de Flotacion. I's una carga a tension constante que compensa la
autodescarea pudiéndo dar una muy pequeia sobrecarga.

Recarga a fondo. Carga a corriente constante alta.

CONEXION EN SERIE Y PARALELO DE BATERIAS.
Sere.
I.as baterias son conectadas en serie a los efectos de generar un banco
con mavaor tension nominal.

Observar que la capacidad del banco va a resultar igual a la menor
capacidad de Ta bateria serie que se instale, mientras que fa tension del banco
sera fa suma de las tensiones de las baterias.

Paralelo.
[ o conexion en paralelo de baterias es un prictica no recomendada.

S



