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Questionnaire 

 

Proctor’s Name: 

Participant’s Name: 

Date: 

Computer Usage 

 

1. Do you use a computer daily? 

2. How long do you use it for on average? 

3. Do you primarily use a desktop or a laptop? 

a. (If laptop) Is your laptop plugged in and charging while you work? 

i. (If yes) Why do you keep your laptop plugged in? Is it because of a short battery life? 

1. (If yes) Would you benefit if your battery life was better, giving you more versatility in places you 

are able to work? 

 

Power Saving Techniques 

 

4. Are you aware of any power-saving techniques used by your computer (i.e. screen turns off, computer goes to sleep, etc.)? 

a. (If Yes) How long until the screen times out? (With absolute certainty) 

b. How long until your computer goes to sleep? (With absolute certainty) 

  

Work Habits 

 

5. When you work, do you ever take short breaks away from your computer? This can include anytime that you are away from 

your computer. 

a. (If yes) For how long do you work at a time, and then take a break? 

b. What is the duration of your break? 
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Overall Statistics 
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Control 
 

 

 

The control test was designed to test how much energy is required to run my laptop (Dell Inspiron) for 

60 minutes. Going through with the test, I had three trials, which I then took the average of to find the overall 

net decrease. Note that power-saving techniques used by the computer were not enabled during this test; it was 

just running my laptop for 60 minutes without any interruption. At the end of the control, I found out that it 

takes 915 mAh (Starting mAh – Ending mAh) to run my computer for 60 minutes.  

Control – Trial 1 
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Control – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

Control – Trial 3 
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Test Case 1 

 

 

Test Case 1 was designed to test how much energy IRES takes in a one hour time period. In order to do 

this, IRES was set up with the same program that it normally uses, except that the cable I used only had power 

and ground connections, which enabled IRES to run for 60 minutes without any data transfer, meaning that 

power saving techniques would not be activated. In addition, while testing this, the computer’s default power 

saving techniques were turned off. At the end of my trials, I found out that IRES only takes 8 mAh to operate, 

which is a minuscule number compared to the amount of power it takes to power a laptop for an hour. To arrive 

at this result, I used the change in (Δ) mAh from this test, and subtracted it from the ΔmAh from the control. This 

got me how much energy it takes to power IRES for 60 minutes. 

Test Case 1 – Trial 1 
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Test Case 1 – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Case 1 – Trial 3 
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Test Case 2 

 

 

Test Case 2 was designed to test how efficient a computer is with default power saving techniques. With 

the default techniques enabled, the computer goes to sleep after 5 minutes of inactivity, and then 10 minutes 

after that (for a total of 15 minutes) the computer goes into a sleep mode, which is like the hibernate mode IRES 

uses, except that it does not turn the computer completely off, resulting in more power being used. After three 

60 minute trials, I found out that it takes 355.33 mAh (ΔmAh from start to finish) to power my computer for 60 

minutes with the default power saving techniques.  

Test Case 2 – Trial 1 
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Test Case 2 – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Case 2 – Trial 3 
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Test Case 3 

 

 

 

Test Case 3 was to test how efficient IRES is. In this test, the computer’s default power saving 

techniques were turned off, so as not to interfere with IRES, and IRES and all of its components were enabled. 

After the three, 60 minute trials, I found out that using IRES, it takes only 71 mAh (ΔmAh from start to finish) 

to run a computer using IRES, showing that this new power saving solution is already significantly better than 

traditional power saving techniques.  

Test Case 3 – Trial 1 
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Test Case 3 – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Case 3 – Trial 3 
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Test Case 4 

 

 

 

Test Case 4 was designed to test how efficient a laptop is with actual usage habits. Using the 15:15 work 

to break ratio and three, 60 minute trials, I determined that a laptop uses 988.67 mAh (ΔmAh from start to 

finish) of electricity (this amount is including the Arduino). The applications open in this were Microsoft Excel, 

BatteryMon, and Microsoft Word. The laptop’s default power saving techniques are set to turn the screen off 

after 5 minutes of inactivity, and then put the laptop into a sleep mode after another 10 minutes of inactivity (for 

a total of 15 minutes). I used the laptop’s default techniques because the average results from my survey were 

5.33 minutes, and 12.33 minutes. The options on the laptop are in five minute increments, so for consistency, I 

chose the default settings.  From this test I determined that it takes 988.67 mAh (ΔmAh from start to finish) of 

electricity to run a laptop with actual usage habits for 60 minutes. 

Test Case 4 – Trial 1 
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Test Case 4 – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Case 4 – Trial 3 
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Test Case 5 

 

 

 

Test Case 5 was designed to test how efficient IRES is with actual usage habits. For this test, I used the 

same Arduino program as Test Case 4, except in this I disabled the computer’s default power saving settings, 

and instead programmed to Arduino to initiate my power saving app after 15 minutes of work. Also, whenever 

the computer entered into hibernate mode, I had to manually restart it every thirty minutes because the Arduino 

was no longer on. Just like Test Case 4, it had the same applications running, Microsoft Excel, BatteryMon, and 

Microsoft Word, and like the other tests, it was also 60 minutes with three trials. Unlike Test Case 4, when I 

calculated the overall efficiency, I did not add the power of the Arduino back on because using the Arduino in 

this test just takes the place of using IRES.  From this test I determined that it takes 552.33 mAh (ΔmAh from 

start to finish) of electricity to run a computer with IRES with actual usage for 60 minutes.  

Test Case 5 – Trial 1 
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Test Case 5 – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Case 5 – Trial 3 
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Test Case 6 

 

 

 

Test Case 6 was designed to test the efficiency of a desktop with actual usage. The usage was simulated 

using the same Arduino program used in Test Case 4, with the 15 minutes of work, writing “Power saving 

device test” proceeded by a 15 minute break. There were no power saving settings enabled for this because 

desktops do not require power saving, as they are connected directly into a power source, but when desktops do 

have power saving settings, they are usually just a screen saver that is activated around 30-40 minutes of 

inactivity, which is beyond the parameters for testing. Like the other Test Cases, there were three, 60 minute 

trials with Microsoft Excel, BatteryMon, and Microsoft Word open. Like Test 4, I will be adding the amount of 

energy the Arduino took during testing while determining overall efficiency. From this test, I determined that it 

takes 1034 mAh (ΔmAh from start to finish) of electricity to run a desktop for one hour with actual usage.  

Test Case 6 – Trial 1 
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Test Case 6 – Trial 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Case 6 – Trial 3 
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Pictures 
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Converting Voltage to Distance  
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3D-Printer 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

uPrint 3D Printer 



37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sodium-Hydroxide Bath 


	IRES Algorithm
	Code
	Arduino
	Screen Control App
	Graphical User Interface (GUI)

	Working Drawings
	Arduino Casing
	Arduino Casing Cover
	Arduino Casing Screw
	IR Sensor Holder
	IR Sensor Mount
	IRES Computer Clip

	IR-Sensor Output
	Questionnaire
	Test Data
	Overall Statistics
	Energy Statistics
	Control
	Control – Trial 1
	Control – Trial 2
	Control – Trial 3

	Test Case 1
	Test Case 1 – Trial 1
	Test Case 1 – Trial 2
	Test Case 1 – Trial 3

	Test Case 2
	Test Case 2 – Trial 1
	Test Case 2 – Trial 2
	Test Case 2 – Trial 3

	Test Case 3
	Test Case 3 – Trial 1
	Test Case 3 – Trial 2
	Test Case 3 – Trial 3

	Test Case 4
	Test Case 4 – Trial 1
	Test Case 4 – Trial 2
	Test Case 4 – Trial 3

	Test Case 5
	Test Case 5 – Trial 1
	Test Case 5 – Trial 2
	Test Case 5 – Trial 3

	Test Case 6
	Test Case 6 – Trial 1
	Test Case 6 – Trial 2
	Test Case 6 – Trial 3

	Pictures
	IRES Versions
	Converting Voltage to Distance
	3D-Printer


