Example Lab Report: 1st Half (Before Experiment)
Includes: Title, Question/Problem, Variables, Hypothesis, Materials, & Experimental Procedure (*Abstract will be written after the experiment)
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Example Lab Report: 2nd  Half (AFTER Experiment)
Includes: Data tables and Graphs, Analysis, Conclusion, and Acknowledgements
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Amber Hess
Mss. Garmon
6* Grade Science
March 1, 1999
‘Which Battery s Better?

Abstract

Advertisers are always touting more powerful and longer Iasting batteries, but which
batteries really do last longer, and is battery life impacted by the speed of the current drain This
projects looks at which A battery maintains its voltage for the longest period of time in low,
‘medium, and high curent drain devices. The batteries were tested in a CD player (low drain
device). a flashlight (medium drain device). and a camera flash (high dain device) by measuring
the battery voltage (dependent variable) at different time intervals (independent variable) for
each of the battery types in each of the devices. My hypothesis was that Energizer would las the
longest in all o the devices tested. The experimental resuls supported my hypothesis by
showing that the Energizer performs with increasing superiority. the higher the current drain of
the device. The experiment also showed that the heavy-duty non-alkaline batteries do not
‘maintain their voltage as long as either alkaline battery at any level of current drain
Question

‘Which A battery maintains its voltage for the longest period of time in low. medium.
and high current drain devices?
Variables

Independent Variable: Time, how long each battery operates

‘Dependent Variable: Voltage
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Hess 7

According to my experiments, the Energizer maintained its voltage (dependent variable)
for approximately a 3% longer period of time (independent variable) than Duracell in 2 low
current drain device. For a medium drain device, the Energizer maintained its voltage for
‘approximately 10% longer than Duracell. For a high drain device, the Energizer maintained its
voltage for approximately 20% longer than Duracell. Basically, the Energizer performs with
increasing superiority, the higher the current drain of the device.

‘The heavy-duty non-alkaline batteries do not maintain their voltage as long as either
alkaline battery at any level of current drain.

Conclusions

My hypothesis was that Energizer would last the longest in all of e devices tested. My
results do support my hypothesis.

Tthink the tests T did went smoothly and T had no problems, except for the fact that the
batteries recover some of their voltage if they are not running in something. Therefore, I had to
take the measurements quickly.

An interesting future study might involve testing the batteries at different temperatures to
simulate actual usage in very cold o very hot conditions
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Data Analysis and Discussion
Table 2

Flashlights: Energizer Batteries

Batery 3 T B[ B
#

Time | Voltage | Voliage Volfage | Valiage
) [® | ® ®|®

00] 1605| 1610 T607| 1600
05 1396 1400
10| 13%] 138 1351 1351
15 13071318
20] 15| 1% 1280] 1088
25T 103|108 1267|1284
307 1260 1265 1255126
1249|125 12557 1247
I06] 123
TOT 1% 1206] 1216
1971208
1160] 1186 1170|117
T8 1150
T8 115 1085|1417
050|110 Ve[| 10D] 1083
0515 0586] Ve

TNote: This table i only one of many completed for this project ]

Flashlights (medium drain device)

"~ Duacal
(Aicaine)

- Energeer
(Aicaine)
Panasoric
(Heavy Duy)

Voltage (Volts)

SN R R

Hours of battery use.

Fig 1. Graph of voltage vs. hours of battery use in flashlights for three brands of batteries

[Note: This graph s one of three that the student prepared ]
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Hess 4

‘How long a battery lasts also depends on how it used. Two batteries may last the same
length overall but one might maintain higher voltage over more of ts lifetime, in a sense
providing better quality. A high powered device such as a motorized toy running constantly takes
‘more current than a less power hungry device such as a personal stereo that alternately runs and
rests. Batteries also don' perform as well at low temperatures (Best Batteries 71)

As you use a battery, its emf drops. You can consider an alkaline battery dead at 0.9
volts. The paper you are reading is posted as an example on the Science Buddies website.

Tn order to work well in high drain devices you need to make the shell of the battery
thinner so it can hold more electrons and deliver more current (Booth 127).

‘Companies have made improvements i their batteries so they are better in high drain
devices. A high drain device is a thing that takes a lot of current. Low drain devices would
include CD and cassette players and related devices. "Eveready meamwhile quantifies the power
requirements as 400 to 800 mA for halogen lamps: 400-1000 mA for cellular phones: and 500-
900 mA for camcorders. Digital cameras are in the 800-1200 mA range, while photoflash units
are the thirstiest of all-1000 to 2000 mA according to Eveready” (Booth 127).

Materials List
 CD player & a CD (low drain device)

‘Three identical flashlights (medium drain device)

Camera flash (high drain device)

AA size Duracell and Energizer batteries

AA size of a "heavy-duty” (non-alkaline) battery ([ used Panasonic)

Voltmeter & a AA battery holder

Kitchen timer
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Table 1

Vasiables

‘Experimental Group ‘Controlled Variables for Each Group

Tow curent drain Same portable CD player
Play the same music track

Play at the same volume level

Tdentical flashlight
Tdentical light bulb

‘Same camera flash

Battery size (AA)
Constant temperature (A battery works

better at 2 warm temperature )

Hypothesis
As Ttest for increasingly long periods of time, the Energizer AA battery will maintain a
higher voltage than other batteries
Background Research
‘Batteries come in many shapes and sizes. Some are no larger than a pill while others are
100 heavy to lft, but most batteries have one thing in common-they store chemical energy and
change it into electrical energy. The cell is the basic unit that produces electricity. A battery has
2 or more cells, but people often use the word battery when talking about a single cell. too, like a
dry cell. A dime-sized battery in a watch is a cell. Cells act like pumps to force electrons to flow

along conductors (DK Science 150)
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Experimental Procedure

1. Number each battery so you can tell them apart

2. Measure each battery's voltage by using the voltmeter
‘Put the same battery into one of the devices and tum it on.
Let the device run for thirty minutes before measuring its voltage again. (Record the
voltage in a table every time it is measured )
‘Repeat #4 untl the battery is at 0.9 volts or until the device stops
Do steps 1-5 again. three trials for each brand of battery in each experimental group.
For the camera flash push the flash button every 30 seconds and measure the voltage
every 5 minutes.
For the flashlights rotate each battery brand so each one has a turn in each flashlight

For the CD player repeat the same song at the same volume throughout the tests.
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