G All New Energy Application Note

Do you ever think about how to save money on petrol? Do you find your car is
difficult to start particularly in cold weather? Or are you ever concerned about
leaking acid electrolyte causing corrosion to your cars paint and metalwork as

well as the hazard it poses for the environment?

If you replace the traditional lead-acid battery with our LiFePO,4 battery
(1220-HPS or 1230-HPS) you will be aware of the following-

1. Higher working voltage (up to 14.2V)

2. Faster engine response

3. Less fuel consumption

4. Easier to start

5. Environmentally friendly (safer for the environment)

This is because-

1. The LiFePO4 battery has a lower internal impedance (3~10m ).

2. The working voltage of a LiFePO4 battery is higher than a lead-acid
battery (0.6~0.8V)

Lower internal impedance makes your car easier to start. Normally, the lead-

acid battery has an internal impedance up to 30m , and the voltage of a lead-
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acid battery may be down to 5~8V while starting the engine. Unfortunately, a
lower system voltage also causes the spark voltage to be smaller. This
weaker spark makes it more difficult to ignite the fuel/air mixture in the
engine. Please refer to figure 1. This is the current waveform while starting
an older car with our 1220-HPS (LiFePO,4 battery). You may find even an 8
year old car with its headlights turned on to be easier to start (typically within

2 seconds).
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Figure 1. The current waveform while starting an 8 year old car.

Lower internal impedance also contributes to the alternator efficiency. That is
because the car alternator operates at a high frequency, and the energy
storage has better performance at high frequency (please refer to our
diagram in Figure 2). Because of higher internal impedance, the lead-acid
voltage is harder to catch the rising voltage of the car alternator. This not
only influences the appearing voltage of the lead-acid voltage, but also there

is some virtual current (electric power) flowing back and forth between the
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alternator and lead-acid battery.

Figure 2. The voltage diagram of battery vs. car alternator.

Lower internal impedance and higher working voltage also makes the spark
stronger in the cylinder. To ignite the vaporized gasoline, the voltage across
the ignition coil’'s secondary winding may be over 1000V, and that means the
ignition coil’s secondary has far more windings than the primary. Therefore
the winding ratio is pretty large. Or, we can simply say that the ignition in the
cylinder is much more sensitive to the battery impedance and the working

voltage.

The ignition coil consists of two transformer windings sharing a common
magnetic core -- the primary and secondary windings. An alternating current
in the primary induces an alternating magnetic field in the coil's core.
Because the ignition coil's secondary has far more windings than the primary,
the coil is a step-up transformer which induces a much higher voltage across

the secondary windings.

Figure 3 shows the ignition difference of our 1220-HPS (LiFePO, battery).

Figure 3

Please refer to Table 1 for our actual testing results. After replacing the
traditional lead-acid battery (GTH550DL) with our LiFePO, battery (1220-
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HPS), the mileage per litre increased by more than 30%. At the completion of
the testing process, even the testing driver was surprised with these results,

and said “that they could not have been better”.

Table 1. The testing record of fuel consumption.




