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I. Background
We have to charge our mobile phones everyday, but there are different kinds of chargers including
different brands and different stated power outputs. We would like to find out which chargers are more
effective and reliable. Therefore, our project would like to investigate whether phone power adapters
really work under its stated Watt.

II. Objectives

To investigate the difference between the actual power output by phone power adapters and their stated
power output.

III. Hypothesis

Hypothesis: The actual power consumed by the phone power adapters is lower than the stated value.

It can be tested by comparing the power measured during charging the phone by a power meter and the
stated power output.

IV. Methodology

Material used:
1. Different brands and different Watt of power adapters
2. Power meter
3. Phones

Experiment method:
Measuring the power of the power adapters of different brands and different stated power output by the
power meter when they are charging the phones.

V. Results

7 power adapters from 3 brands are tested and 2 phones are used in the experiment.
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The limitation is that there are too few power adapters being tested. More brands of power adapters can
be used to obtain a more reliable result.

VI. Conclusion

From the experiments, we found that the power output of Apple’s power adapters cannot reach its stated
W while power output of Samsung’s power adapters and Verbatim’s can reach their stated W when
charging Samsung phone under certain conditions(screen off). This may be due to the battery level of
the phones. Since when the battery level is high, the charging speed decreases.

Through our experiments, we have noticed that the low power mode of the iPhone does not affect the
power output of the adapters. One of the possible reasons is that the low power mode is used to reduce
energy consumption of the phone by restricting the usage of some of the functions, for example, it
automatically shuts down the app that is not in use and turns down the light density of the phones.
These have greatly diminished the consumption of energy. As a result, the energy can be saved and
there is no direct relationship with the power output of the adapters.

For Samsung S21+, the power output when the screen is off is larger than the power output when the
screen is on. We proposed that the reason behind this phenomenon is that when the phone is used, the
phone has to charge and operate at the same time, thus the phone is dissipating some of the power it
gains. As a result, the power output of the adapters is reduced. For iPhone 13, the power output when
the screen is off is similar to the power output when the screen is on. One of the possible reasons is that
the product design of the iPhone may differ from other phones.

Besides, the type of wire does not affect the output power based on the result in the Verbatim 15W
power adapter. Generally, type C wire charges faster than USB-A wire when they are used in very high
power. However, in our experiment, the power adapters used do not have such high power output.
Therefore, the type of wire does not affect the power output much.

Furthermore, the power adapters perform better i.e. have larger power output when the phone has the
same brand as the power adapter. The reason behind may be the phone companies modify their own
standard and specification in their power adapters to best suit their phones requirements.
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