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Code
Arduino

J,H:
Name: 4kshath Jain

Date: 3/14/15

Purpaose: Tao create a program for IRES that iz GUI compatible and efficient
W

const int IRPIN = Aa0;
int time = 0, useritatus = 0; //Cor useritatus, 0 is false, 1 is true, and 2 iz lefr the computer
double initialUserDistance, currentUserDistance, acceptablelistance;

void setupi(){
pinMode (IRPIN, INPUT); //3ets the ir sensor as an input
Eeyboard.begin()
Serial.begin(9600) ;
delay(5000); //Maits 5 second
initialUserDistance = getDistance();
gethcceptableDbistancel) ;

woid loop ()
currentllserDistance = getDistance(): //Gets current user distance
useritatus = 0;
ifjcurrentllserDistance < acceptableDistance & verifvyUserDistance()) {
keyPress|():

while (currentlUzerDistance < acceptableDistance) |
currentUserDistance = getDistance():

if (currentlserDistance == acceptablelistance & wverifylserGone())
break:

time++;
printitatsi);

}
time+; //keeps track of time

printitatsi);

boolean werifylUzerDistance() ! /freturn true if user iz gone for 5 consecutive seconds
useritatus = 1;

for(int i = 0; i <« 5; i++){ //This loop tests To make sure that the user is gone, makes sure for 5 seconds
currentlUzerDistance = gethistance(); //Gets user distance

if (currentlzerDistance == acceptableDistance)! //Checks o see 1f user iz at the computer
useritatus = 0;
return false; /fIf the user iz still at the computer

time++;
printitats():

!

useritatus = Z;



55 return true;

1T

57

58 boolean werifvyUserGone ) {

59 useritatus = 1;

&0

&l forfint i = 0; i < 5; i++){

62 currentlzerDistance = getDhistance(); //Gets user distance
63

64 if [currentllserDistance < acceptableDistance) !
&5 useritatus = Z;

(513 return false; f/If user iz still gone

&7 B

1]

=] time++;

0 printitatsi);

71 B

Te ugeritatus = 0;

T3 return true;

7401

75

76 double getDistance(){ //gets the user's distance frowm the ir sensor
7 double temp = 0;

T8

74 forfint i = 0; i <« 1lO00; i++)§ //This loop will get a thousand readings

an tenp += analogBEead (IRPIN) ;

gl delay(l]):

G2 i

83 return tewmp /1000 (/ind this will return the average of those thousand readings
g4 1

G5

S8 double getdcceptableDistance(){
57 double % = initialUserDistance ¥ 5.0/1023, d4;
Ga d = Z53.709%pow(wv, -1.179); S/voltage t©o distance

59 d += 20://this allows the user to mowve back for 30 cm, ecquivalent to leaning back.
S0 acceptablelistance = 14, 363%pow(d, -0.843) * 1023.0/5; fidistance to woltage
ERR

az

93 woid keyPress{){ //This function initiates the keypresses required to turn the screen off
o4 char ctrlKey = FEY _LEFT _CTRL: //This is how the Arduino recogniges the control Eey

a5 char altKey = EEY LEFT ALT; //Thisz iz how the Arduino recognizes the alt key

96 char zKey = 'z'; //This is how the Arduino recognizes the = key

o7 Kevhoard.press(ctrlEey) : Sfhrduino presses the control key

Q3 delay(l0); //Delays for 10 milliseconds

93 EKeyhoard.press(altKey) ; /r/arduino presses the alt key

oo delay(l0)

10l Keyhoard.pressz(zEey) ; //Arduino presses the z key

0z delay (10} ;

103 Eevhoard.releasedll () //Arduing releases all the key's that are heing pressed (control + alt + =)

4 3

s

106 wold printitats(){

107 Serial.print({initialUserDistance) ;.
108 Serial.print(' '):

102 Serial.printi{acceptablelistance) ;
110 Serial.print(' '):

111 Serial.print{currentlUserDistance) ;
112 Serial.print(' '):

113 Serial.print(time) ;

114 Serial.print(' '):

115 Serial.print{useritatus);
1la Serial.print(':');
117 1



Screen Control App

1 E/*

2 | Name: Akshath Jain

3 |Date: 11/27/14

4 | Purpose: To control my computer screen

5 ¥

6

7 [H#include <iostream:

g | #include <Windows.h>

9 | #include <PowrProf.h:

18 | #include <time.h>

11  #pragma comment(lib, "PowrProf.lib™)

12 using namespace std;

13

14 [Fint main()

15 [{

16 system("color 8a");

17

138 cout €4 " cmmmmm e " ¢ endl;
19 cout << "|Automatic Screen Control|™ << endl;
28 cout << 7| Akshath Jain |" << endl;
21 COUt €€ " --mmmmm e " ¢ endl;
22

23 cout << "“nShutting down in: ";

24 for (int i = 3; 1 »>= @; i--)q{

25 cout << i << "\b"; //Backspace

26 Sleep(l@@®); //Waits 1 seconds, total of 4 seconds
27 1

28 SendMessage (HWND_BROADCAST, WM_SYSCOMMAND, SC_MONITORPOWER, (LPARAM)2); //Turns screen off
29' Sleep(3e@000); //waits 5 minutes

3e SetSuspendstate(true, true, true); //hibernates computer
31 |}




Graphical User Interface (GUI)
|/

Mame: Akshath Jain

Date: 3/14/15

Purpose: Creating a GUI for IRES
* In"

import processing.serial.x;

Serial port;

PFont font;

int size = 5;

5__I"il"lg IRESData{] L _[IIElBII, "gaT, "ear, T@v, v ||};

string headings[] = {"Initial User Distance: ", "Acceptable User Distance: ", "Current User Distance: ", "Total Time:
string subHeadings[] = {" cm", " cm", " cm", "", ""};

int userStatusColor = §ffffff, totalTimeInSeconds, currentTimelnSeconds = 120000;

void setup(){
size (700, 508);
port = new Serial{this, "COM3", 9600);
port.bufferUntil(';'); //specifies how often serialEvent{) will iterate
font = loadFont("Calibri-s0.vlw");
textFont(font);

void draw(){
if{totalTimeIlnSeconds > currentTimeInSeconds){
if{{mouseX > 290 && mouseX < 420) && (mouse¥ > 175 && mouseY¥ < 235)){ //if mouse dis over the dismiss button
showMessage (#67676F, #F5F5F5); //calls function show message

if(mousePressed == true){ //if mouse is pressed
currentTimeIlnSeconds = totalTimeInSeconds + 1BOOG; //reminds the user to take a hreak
1 ffonce every 18 minutes after 2 hours
1
else
showMessage (#000000, #ffffff);
H
else{

setBackground () ;
for {int 4 = 0; 1 < size; i++){
if (i < 2) f/makes text white
fi11(255, 255, 255):
else [/makes this text black
fill{e, @, 0);
text(headings[i] + IRESData[i] + subHeadings[i]l, 1@, (65 + i * 10@));:
1
1

void serialEvent(Serial port){
char endStop[] = {" ', " ", " ", "', i}
for (int 4 =8; 1 ¢ size; i++){
IRESData[i] = port.readStringUntil{endStoplil):
IRESData[i] = IRESDatali]l.substring(®@, IRESDatal[i]l.length() - 1);
1
TixDistance();
FixTime();
fixlUserstatus();

b

void setBackground(){
background(®, ©, 8); //sets the bacground to black
fill(255, 255, 255); //makes a white rectangle (x,v,width,height)
rect(@, 200, TOO, 208);

fill(userStatusColor); //makes a colored rectangle depending on where the user is
rect(@, 408, 70, 108);
1

void showMessage(int buttonColor, int textColor){
background (76,77,85);

fi11(76,77,85);
rect(®,0,708,500);

"User Status:

"};



}

fi1l(255,255,255);
text("Time to take a break!", 145, 158);

fill{buttonColor);
rect(298, 175, 1308, 68); //x,v,length,width

fill({textColor);
Textsize(30);

text("Dismiss", 31@, 213);

textsSize(50);

void fixDistance(){

b

double v, d;
for (int i =03 4 ¢ 3; i++){
v = Double.parseDouble(IRESDatal[i]) * 5.8/1823; //converts the Arduino's [@,1823] into voltage from [0,5]
d = 23.709*pow((float)v, -1.179); //voltage to distance in cm
IRESData[i] = Integer.toString((int)(d + .5)); //puts data back into array IRESData and
1 //rounds distance, converts to integer, and turns it to a string

void FixTime(){

i

int h, m, s;

s = Integer.parselnt({IRESDatal3]);
totalTimeInSeconds = s; //total time in seconds, stored to check if user has been working too long

= s f 68; //converts total seconds inte the total number of whole minutes

%= 60; //converts total seconds into minutes and seconds, disregarding minutes because this is modular division
= m/860; f/converts the total number of minutes into total number of whole hours

%= 60; //converts total minutes into minutes, it disregards hours because this is modular division

3 w3

int t[] = {h, m, s};
string time[] = {"", ", "},

for (int i = 8; 1 « 35 i++){
if (x[i] »>= 0 && t[i] <= 9)

time[i] = '8@' + Integer.toString(t[il); //converts an int to a string and adds a @ in front of it
else
time[i] = Integer.toString(t[il); //converts an int to a string
1
IRESDatal3] = time[0] + ':' + time[l] + ':' + time[2]; //puts fixed data back into array IRESData at index 3

void fixUserStatus(){

1

int status = Integer.parselnt{IRESDatal4]):

switch(status){

case B:
userStatusColor = EOEDELT;
IRESDatal[4] = "At Computer";
break;

case 1:
userStatusColor = §FTDFAO;
IRESDatal[4] = "Verifying User";
break;

case 2:
userStatusColor = EEARCAC:
IRESData[4] = "User ds Gone";
break;

I
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IRES Computer Clip

00°t+d

=—0S5'T

005

00've

00°59 -

1 r

_ | ks

L
e o
il

1
J wd

00’8

ﬂ
LL
~ 00°Sk -

LLLL
I-¢ @el5

dip 193ndwio) sIYI

+—50-ET —+ - G()'CT —o=

I
|
_+_

C6T—= = 05°¢
S6T—

- 00°E€ -

15



IR-Sensor Output

Correlation of Distance to Voltage
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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?

Questionaire Results

Computer Usage Power Saving Technigques Computer Habits
1 2 3 Ja 3ai Jai1 4 4a 4b 5 5a 5b
, Convenience {C)/
, Laptop (L) ’ - , , ) ) , i
YIN Hours Deskiop (D) ¥/N Short Battery Life ¥/N ¥YIN Minutes Minutes ¥IN Hours Minutes
(SBL) Other{0)
Person
1 Yes 10 L Yes C Yes Yes 10 15 Yes 2 10
2] Yes 10 L Yes SBL Yes Yes 5 10 Yes 1 45
il Yes 10 L Yes C Yes Mo 5 15 Yes 2 10
Yes 10 L Yes C Yes Yes 15 30 Yes 1 5
5 Yes 10 D Mo 0 0 Yes 3 30
B Yes 10 L Yes C Yes Yes 5 15 Yes 1 10
7 Yes 10 L Yes C Yes Yes 5 10 Yes 0.5 5
BI Yes 8 L Yes C Yes Yes 5 15 Yes 2 H
9 Yes 10 L Yes C Yes Yes 10 15 Yes 4 5
10 Yes 8 L Yes = Yes Yes 5 15 Yes 1 32.5
al Mo 102 D Mo 0 0 Mo
12 Yes 8 L Yes SBL Yes Mo 5 15 Yes 175 125
13 Yes 8 L Yes C Yes Yes 5 15 Yes 1 10
14 Yes 8 D Yes 0 0 Yes 250 12.5
15 Yes 8 L Yes C Yes Yes 5 15 Yes 1.25 7.5
Average 9.14 5.33 12,33 1.71 14.29
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S}nsay }sal S3u|

) co0SE0C  £0ZLIZ | LTIl 197982y COPELC  %00°00L sBeiany
X X X 09 SC96E 009¢ %0CLL 14 %:187 £59¢E %0000k £
X X X 09 LOOEE £6.E S%09°EL LSFEY £6.€ 00001 I
X X X 09 FECLE Fric %06 1L LSFEY a18t 00 001 I
g aseq]sa]
09 00°82¢'9c 1972802 %C8'v8 19ZF8er 00°gGS9S %00700L mmw_?ﬁ
x X X X 09 LB55E L00E %0558 FLOLY LISE 00001 £
x X X X 09 GlL9E 6LLE %05 ¥8 LSFEY il 121 00 001 '
X X X X 09 80.9E cCLE %05 8 ISFEY 969¢ %0000k I
¢ aseq]sa]
09 cepeL'le  o0'ShiZ %CEEL 19ZF8er 19°6S1S %00700L afessny
X X X 09 60 rag %08 L FLOLY 6Tt 0000k £
X X X 09 BOLLE 88.¢ S0EEL ISFEY C08E 0000 Z
X X X 09 tClCE 008¢ %06 EL ISFEY 88.€ %0000k I
¥ ase) 1sal
09 1oveszy  vere %2086 0LSrer | gese %00°00L aBeiany
b4 X X 09 089ck LG6¥FE %02 86 LSFEYR Lasg 0000 £
X b4 X 09 Feacl E6FE %01 86 LSFEY Lage 00001 Z
X X X 09 08l Fl 4 %0816 LSFEY £45€ %00 001 8
¢ ase)1sal
09 coTIoee 19992 %CE08 00LSrer | z29¢ %00°00L aBeiany
X X 09 BE6.E 6LLE %0t .18 LSFEYR Ga9¢ 00001 £
X X 09 | L36E ELEE %0.L' L6 LSFEY L19E Y00 001 'l
X X 09 0LL0%F B9EE %08 €6 LSPEY 06SE %00 00 8
7 ase)1sal
09 0ZZ'2e o088z %ETGL 19°ZF8Th GZ.IC %00700L ﬂﬂﬂ?ﬂ
X X X 09 GOELE LT A %0y Sl 14818 SLat %0000 £
X X X 09 199¢E orec %0cSL LSFEY 8Lt %00 001 'l
X X X 09 diTa (1) 4 5Tl %01 8L LSFEYR £8.€ 00001 I
| ase) s3]
09 6L6ZE 982 %ELGL 00 LGS L1LIE %00700L abesany
X X 09 Q9G8CE LSBT %096 LSFEY 04.1€ %0000 £
X X 09 FEOEE 94987 S%009L LSFEYR 0LL€ 00001 il
X X 09 1987E 8982 5096 LSFER ZBlE 00001 I
|OIJUOT
pajqeu3 | PIOM HOSOIOIN UoWAIaned [29X3 HOSOIIN uw umw yyw % umw Uyw %
abejuasiag abBejuasiag
Josues-y| uadp suonedijddy a] Lageg Bupua o | 19A97 Asmeg Bupins Bunes
se|qeLeA pasdej3 awil pu3 yes syse)




Overall Statistics

Overall Statistics

12:3 Laptops to | Status Qou| IRES | Savings IRES Enfargy
Desktops Reduction
AmAh AmAh mAh %o
Desktops 91567 71 _ﬂﬂl 844 67 92 25%
Laptops 35533 71.00 28433 80.02%
Average wf 12:3 467.40 71.00 396.40 84.81%
Desktops w/ Usage 1034.00 55233 48167 46 58%
Laptops w/ Usage 988.67 552 33 436.33 44 13%
Average wl 12:3 997.73 556233 445 40 44.64%

Energy Statistics
Savings Statistics
Energy Statistics Savings
Energy Computer Energy Work IRES IRES w/
co
# of Computers Consumption Usage Cost Days 2 Optimal Usage
Computers (million) kW (w/ 12:3) Hours ¢/kWh Days Ibs Yo
Yes 28989 0.12 9.14 12.46 261 1855 B8481% 4464%
Mo 201 012 05 12.46 121 1.855] B481% 4464%
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Control

Control
1 100.00% 3792 43457 75.60% 2868 32867
2 100.00% 3770 43457 T6.00% 2866 33034
3 100.00% 3770 43457 75.60% 2851 32856
Average 100.00% 3TIT 43,457.00 75.73% 2862 32,919

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.
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Control - Trial 2
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Test Case 1

Test Case 1
1 100.00% 3783 43457 75.10% 2840 32623
2 100.00% 3778 43457 75.20% 2840 32667
3 100.00% 3615 41614 75.40% 2725 31369
Average 100.00% 3725 42,842.67 75.23% 2802 32,220

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 (A) mAh from this test, and subtracted it from the AmAh from the control. This

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

Test Case 1

- Trial 1

Fle B Fum ko Hep

ole|ulali|e|els|

k']

1 Compacniian: [fom =]

BatteryMon - [75% Charge}

|

Tne Fensng 130750 |

Totd Tinn 411748

mmmmm ey 00000

BatteryMon - [75% Charge]

BatteryMan Battery Information

g Sl Dichans
g * Leciseze
Devicemane L 20
e (6550

D capachy 4B o (K250 .

Fullchargs capacky ST wiah [T A

Gk capachy 2623 i[OO |
Mtz o TH7E 7L 581

e
CEE

Capaci 32634 143457

‘Gapasiy drop 10478 mn
Discharge rate 11048 s

—

22



Test Case 1 - Trial 2
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Test Case 2

Test Case 2

Average

1
2
3

100.00%
100.00%
100.00%
100.00%

3590
3611
3665
$622

43457
43457
43457

43,457.00

93.80%
91.70%
87.30%
90.93%

3368 40770

3313 39871

39 37929
9266.67  39,523.33

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 (AmAh from start to finish) to power my computer for 60

minutes with the default power saving techniques.
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Test Case 2 - Trial 2
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Test Case 3

Test Case 3
1 100.00% 3573 43457 97.80% 3492 42480
2 100.00% 3561 43457 98.10% 3493 42624
3 100.00% 3561 43457 98.20% 3497 42680
Average 100.00% 3565 43,457.00 98.03% 3494 4259467

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 (AmAh 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.
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Test Case 3 - Trial 2

- Kl

Batas S
iteien

Troe erarrs
Tas Tire
Tioe on Bt
Hium saroles
funtna i)

i

i

Batay St
Kidein
Tioe Feracing
Tet Tore
Tive on Bty

Hum s
Fun i M)

BatteryMon - [96% Charge] 5

R |~ — — — —— ——— — — — Cxmch s _

Sty omaton 5411 R e, CpOOH 800 6205 ik
P Siohn Dachger i O1zcnarge ras 12598 mer

b

i

Chargeals (13187

o [ St s | D i)

(9][9]

Test Case 3 - Trial 3

File Edt Run i Help

ole|yel|a]vela|

- omm

Sicppad

Gapachy 4285351 43457 min
e

Discharge rate 1319 v

Hum saies
)

A

Gy

i

e _Edn Help

oolylald|al rie

BarteryMon - (98% Charge] =

Gapachy 426801 43457 mn

Hum s
Fun e M S]

B Dachuge s 1
 Conpsan Rate

— — —  Dischags rals 16295 W

ot a sty bt 1 Shls anc 1 B avadate]

Gy

Aot 15 TH7E 1L 851

Cha s HE256

[9][¥]

i sy I

EITT




Test Case 4

Test Case 4
1 100.00% J7as 43457
100.00% 3802 43457
3 100.00% 3629 41614
Average 100.00% 3738.67 42,842 67

73.90%
73.30%
72.80%
73.33%

2800 32123
2788 31168
2641 30292

2743.00 31,194.33

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 (AmAh 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 (AmAh from start to finish) of

electricity to run a laptop with actual usage habits for 60 minutes.
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Test Case 4 - Trial 2
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Test Case 5

Test Case 5
1 100.00% 3696 43457 84 50% 3122 36708
2 100.00% 3692 43457 84 .50% 3119 36719
3 100.00% 3517 41614 85.50% 3007 35587
A\rerage 100.00% 2635.00 42,842 .67 B84.83% S082.67 36,338.00

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 (AmAh from

start to finish) of electricity to run a computer with IRES with actual usage for 60 minutes.
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Test Case 5 - Trial 2

w
Fie Edt Run lnfo Hep

>
- ; ! i H : i
” H s H ; i
) 2] i) in 14 2 3 33

= - E L] L : 2

BatteryMon - (85% Charge] - s 3

BatteryMon Battery Information Il Capacty 36741, 3457 it
o 2 Capacy dop 12000 it
s Do sz Stscnssge rata 3575 et

Hum cares 245 s Do el Muratctre 3R
Fun s penasy 1140 i Tyme o Bocar e
[ L Flschargesh ox

Gty Ubaanfon
1 Conpuscn e one =] D oty (148 .
‘ = o 4T i (36852 i
ot copocty 5719 (113

H et s i TATE L R
L

Chwgn cycks Wk
Nebagn 1T PPNk
gt 18 Il
oot bl ol 1) ks o | B avol
Coe Pk Help

i
i

i
oA

Test Case 5 - Trial 3

o BatteryMon - (86% Charge] < oEEm
Fle Bt Run o Web
ole|visld|alv]e ‘
.i’ e Capacily I5609 ¢ 41614 v
& e . gt |
Bty Staus Full i F — 2 . Dischosge rabe 0256 it
ek ; i ]

i
i 3 il 8 i B 8
g H g 3 ] 8 i = 8 €
H L il t 3 T

Chersany Liram i
ey capachy 4 i 4127 bl

st % 3
Cumentcapcty (AT it (07 bl

sl 52 1475 /L 4004 i

s :

T
T
T




Test Case 6

Test Case 6
1 100.00% 3218 43457 71.90% 2744 31224
2 100.00% 3793 43457 73.60% 2793 32001
3 100.00% 3652 41614 71.20% 2600 29626
Average 100.00% 3754.33 42842 67 T72.23% 2712.33 20950.33

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 (AmAh from start to finish) of electricity to run a desktop for one hour with actual usage.
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Test Case 6 - Trial 2
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Pictures

IRES Versions

IRES v1

IRES v3

IRES v2
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Converting Voltage to Distance
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3D-Printer

uPrint 3D Printer
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Sodium-Hydroxide Bath
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