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INTREDUCTION™

" - i —

ACCoNeINof e Organic Gardening), when outdoor temperatures fall below 30
cleg_ﬁ_~ =5 plants are not safe outdooers. However, for demonstration

p@,]_:*;-fé the pregram is setup to initialize retraction when temperature falls
,'p_;és' 20 degrees C and come back out at 28 degrees C.

é Rlant Protector has been built so it can help plant owners safely keep

| _ fhelr expensive and sensitive plants out in the freezing weather.
e -—The Plant Protector is powered by a 12Volt DC Window Regulator motor.

.-lll—-—

— ®The project has been built and will use the Atmel 8051 microcontroller
: —which will be activated upon change in temperature read by the DS1620
Temperature Controller.
The project was divided into three main parts:

Mechanical/Hardware/Software and was integrated together at the end
upon completion of both parts.
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Afterresearching the market eam 8 found nothing exactly like
ENPIant Pretector out 1n the market.

rg; BISEl three hasic reguirements for the completion of the
3ect flie project has to be:

1nexpen5|ve

5‘ = —o attract customers looking for a bargain.
=2. Dependable

= 50 the customer will be satisfied with their
purchase.

3. Efficient

- SO the customer can keep their plants safe and
and the project performs its tasks properly.
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SEichOfolnady(conts:. ) ==

HrJoJ s encountered
ctlveness of the gear motor

door which will be used

*';:Hb'w the door will open/close

— Running the motor with switched polarities
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SREPUCT REQUIREMENTS

l\/lechan]cz' [DESION

.|.a

® /’,<’/" 2 WWeeden enclosure frame to house the plant.
- HJA glassitop (2'%2") to let light in

2 ,.X19 fiewerbed which is able to slide in and out through the use
= ,_ﬁ——a fFcabinet rails that are mounted inside the enclosure.

:f‘r.: SAT2V window: motor with an attached pulley system to power the
= @peration of the flowerbed.

~ s Assplit front door design that will open when the flowerbed slides
out, and close when the flowerbed reverses.

® Bungee cords attached to the bottom of flowerbed to help retract
the front doors when the bed slides inside.




Mechanical Design

Plexiglass top

Bungee cord

o7 4

B - T4 Split front door
Window motor w/ pulley system




ROOICT Reguirementsy(cont..) ™

Herclyyzire & Software

=B

.

=;{5\T89C51ED2 Microcontroller use to control all the functions of the
cor_rf listed oelow:

2 S--1620 digital temperature sensor (See Figure 1)
iCD screen to display current temperature (See Figure 1)

'Custom puIlt circuit board to interface with ATMEL 89C51 microcontroller, a
motor and A digital temperature sensor (See Figure 2)

Circuit board consists with two DPDT 5 Volt DC relay and two IRFU024N
Power MOSFET (See Figure 3)

12V dc battery (See Figure 4)
Custom written C language program. This program is written using
Micro-1DE SDCC compiler. Compiled on windows ME operating system.




Temperature Sensor e Sa—sy LCD Display
(DS1620)

IRFR/U024N Power MOSFET

Figure 3




FAlternatives

IR —

Eamihad several deS|gn reguirements to meet
CCH3 Ian|caI/hardware/software) it was Ini the best interest to
e arsimple mechanical design that would also provide the best
fl m@, |enaI|ty for the Plant Protector.

A _g omg this, the team was able to “not” complicate the electrical
.-_._:,_ﬁ-—a and keep the software code to a bare minimum.

| ...-n--':h-._-un—-— =

“Sst alse gave the team amble amount of time to construct, and
~ treubleshoot any problems in the design process of the Plant
Protector.

* This'would yield to a prototype unit that would be durable, reliable,
cost effective, and open for new upgrades/modifications.




PDESIUNrAltermatives (conts>)
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Ligied Alow are some alternatives the team took into
C orb deratlon BUL net Implemented.
- r]O\j\f“ rbed 10 be pewered by 2 dc gear motors
- L’ ont: panel doeor that would open and close and also powered by 2
- Qe rmotor

= *?ﬂUse ol analeg temperature sensor instead of digital sensor.

" - R

—F ~ Use of single pole double throw 5 volt dc relay instead of double
pole double throw 5 volt dc relay with power MOSFET.




PDESIUNrAltermatives (conts>)

WiyREYAWEre not Implemented:

A Jo’;rj-_-"o BOWEN consumption and a very large circuit and software
codE!L

SNEam Wanted|a “1 motor 2 function design” which means the

Sindew moetor provides the power to slide the flowerbed in and out

—

'-'-:-*‘ vhichwoeuld in turn epen and close the front doors.

i =

_'-'f'-:'":‘;:'_’-"qf"'arialog sensor used, more coding would be needed to convert
' firom ADC (Analog to Digital Converter) to DAC (Digital to Analog
Converter)

I single pole double throw relay used, this would require extra
circuit and extra battery to run the motor. So time and cost was the
factor here.




'DESIGN SPECIFICATIONS
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Block Diagram of the Plant Protector System



DESIGN SPECIFICATIONSH(Eont.. )™

=

SNETHPE cttErSENSO)- (DS1620):
=~ R c?ls outsiderand sends data to microecontroller

- l\/ljgro ntroller
: éads temperature, displays the temperature on LCD, and controls relays to turn
ilie motor cleckwise and counter clockwise

J ,.— g ays
' #-‘:-u-zr— Therelays control the motor and help to supplies 12 Volt power from the battery

_‘-'_‘.-—---'

1\/Iotor
~— Motoer with pulley system slides the flower bed in and out

Snap Action Switch:
— Stops the running motor after the flower bed sliding in and out is complete

e Battery:
— Supplies power to run the motor




DESICN DESCRIPTION

IvIotors are
tumed off

w

" Checl the -

tetrperatinre /./—'

w
Controller read
termp eratire form sensor

If
Temp = 20
dezres Celsms

Ir
Temp = 25
desres Celsnis

W es -

Cortroll e turm on tnotors

b
w Shdingin flowerbed
Cortroll e turm on tnotors

w
Sliding out fowerbed

The flow chart of the Plant Protector system.



PESIGNFDESCRIPTION (cont..)

- ‘_L__: . i
IMENEIpPEratuie senser DSL620Millread the outside and send that data to

THENMICrocontroller.

Microcogirallsr reeics terggareitice agel digoleiys o LG

IRENEMpPErature<20 degrees celsius, the microcontroller will send a 5V
Jumrrl Q tMETVIOSEET and the relay will'activate the motor and retract
Ipisieles -The precess will'reverse when the Temperature>28 degrees celsius.
giliENsnap action switch will turn off the motor once it has been triggered by
'r'rJ""" bed.

* ;_, o) nmg ofi the flewer bed door is done by pushing action of the flower bed
e Jdlng GUL.

=
-.—1'_ "-‘_.--"'

= % Closing of the flower bed door is done by pulling action of the attached
= strings between the doors and the flower bed when the bed is sliding in.




SESUCton Betalls

Jrl e enciosure
l-motor and pulley system
shrpulley systemi to the flowerbed
3,11- CII’CUIt eard
S —T taII circuit board and manually test it with motor
.“_'1"‘_'21’(-181:8.” all'peripheral hardware (temp sensor, LCD, battery)

s Spftware written then downloaded into microcontroller

- Microcontroller installed and test the functionality of the Plant
Protector.

—
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f to determine the actual cost of the project, the team 8 had
ted the parts that had been used towards the production of the final

e —
.,

e team had taken three important factors to determine the cost of the

_ act, and separated the amount in three different tables and computed the
—_—1 -,.r “cost to be $6,833.28.

=t =

= :T’ne cost analysis performed by team 8 is basmally based on equipment cost,
labor cost and the Lab usage cost which is shown in the following tables
below.




\/\/mru\ 5 Regulator
{ZAVAd e Batterny
RSTIERPACHONISWITCH
- Relays

_ ' _,_,_ Pouer MOSFET
= --"-:'-.""ER-GSJS’[OI’

- ~.~-"‘"_Breadboard

= el Wood (2°%2”)

Hinges

Plexi Glass
Super Duster
4CON wire
Miscellaneous

1
1
il
1
1
1
2
2
2
2
1
4
2
1
1
1
1

$249.28

UH College of Tech

EPO

Lab Inventory
Jameco

Astro Auto Parts
EPO

EPO

Donated
Donated

Lab Inventory
Lab Inventory
Donated
Donated
Donated

EPO
Radioshack
EPO & Lab Inventory




Cost. Analysis (conti.mu

NihE total iours lnvested b the group IS 124 s anaieach
JfC\CI.a Vested SN IS eWareds e completionrof the™
Proeject
e dream salany of each individual will based oni the hourly
-.t:‘r-'ate 017 $20.00.
» $20.00 * 2.5 * 31hrs = 1550.00.

"> Each Team member was charged $96.00 for the whole
S semester, from here the team calculated the amount to be

538000,
= __L'> Tihe total estimated labor cost on the project will be $6200.00

Project Cost Amount

Salary of the labor $6,200.00
Cost of the Equipment $249.28
Lab Usage Fees $384.00

Total $6,833.28
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| Gantt Chart fier team ey

! & Microsoft Project - completed _ |8 x|
Eﬂ Fle Edit Yiew Insert Format  Tools  Project  Collaborate  Window  Help Type aquestion for help |+ @

D@Eﬁ|§@"~'f°|éﬁ ﬁg‘n‘%%ﬁm |I§I@@|@|N0Groun v|©.61$~|a§|, ¢¢+-§hnwv‘.ﬁrial -8 v|111g‘v= »
Tasks 5 | Track Report | | Mext Skeps and Related Activities ~

{1] Task Mame | Duration | Start | Finish

—

Prececessor April 2005 May 2005 | June 2005
23[26[29[1 [4 [7 101316 [19]22]25[28[1 [4 [7 [1of13]16]19]22]25]28]31 3 [6 [9 [12[15[18]21]

2] Project Proposal Odays | Thu2HM705 | Thu 2M705

= Hardware design and test phase 26 days? | Fri2/18/05  Mon 32105 1
v Team phase meeting lday | FriZM805 | FrizHans red Ali,Thanh Vu
v & Start development of hardware design Tdays | Sat21805 | Fri22s0s |3
v Start development of mechanical design Toays? | Tue 3OS | Mon 37054 hanh Vu
V'@ Implerent pars into design Jdays? | Tue 3805 Fi3M105 5
& Assemble and solder components 1&5days?  FriZM105 | Sun3M305 6 ramod Shrestha
He Spring Break 1day? | Mon3A405 | Sun 32005 |7
v Test and verify Manually 1day? | Mon 32105 | Mon 32105 |8 Mustafa Khan,Pramod Shrestha,Syed Ali,Thanh Vu
v |F Software design and test Phase 27 days? | Tue 322105 | Sun 44705 9 y
& Tearn Phase meeting 1day? | Tue 312205 | Tue 322005 Mustafa Khan,Pramod Shrestha,Syed Ali,Thanh Vu
= - ' Start development of software algorithm & flovechad| 3days? | Wed 32305 | Friz2sms 11 Pramod Shrestha
’ . ~ YWytite the code in C Micro Sdays? | Sat 32605 | Sund4/a05 12 Pramod Shrestha
¥ Test/Debug software Bdays? | Mond4MM5 | Mon4M105 13 Bramod Shrestha
s “erify software ddays? | Thudi40s | Sun4A705 14 Pramod Shrestha
~" B Interface Phase 2days?  Mon 418105 | Tue 4119105 L.}
v Team phase meeting 1day? | bon4ME05 | Mon 4805 Mustafa Khan,Pramod Shrestha,Syed Ali,Thanh Vu
v Download code into 8051 Micracontroller Tday? | TuedA805  Tuedf805 17 !% Pramad Shrestha
~" B Project Testing phase $days? Wed 42005  Wed 427/05 p—
v B Cormnplete testing phase G oays? | Wied 420005 | Mon 42505 Khan,Pramod Shrestha,Syed Ali,Thanh Vu
v Final report and finishing touch project 2days? | Tue d/26/05 | Wed 427105 20 Mustafa Khan,Pramod Shrestha,Syed Ali,Thanh Vu
Ed Delivery Final Product Odays | Thud/28M5 | Thu 42815 |21 ]

-

H
H EXT || CARS [[NUM | SCAL || YR
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rSchedule

=B0iery 18 - Hardware design and! test Phase.
l\/lr-rgr —Vechanical Design
l\/lr-rr —mplements parts into design
izl 11 Assemble and solder components
l\/rrn Chr2a = Test and verify manually
~1\ [archi 22 - software design and test phase
Viarch 23 - start development of software algorithm & Flowchart
*April4 - Test/Debug Software
Aprili14 - Verify and test the software
AprilF18 - Interface the circuit with the microcontroller
April 20 - Project testing phase
April 26 - Final testing phase and completing the final report
April 28 - Delivery of the final Product “The plant Protector”

1.111 "
HTL \

R\
A -
RVL

0.0..*
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e tean members demonstrated e idea of a prototype,
glilEImaIEarceldiframe sterage unit as our Senior project.

T':;s. "6iiias accomplishi its goals of developing a prototype cold
liIMEunt, terstore a potted plants under freezing weather
conditions.

-~ __.: EXmain purpese of this unit is to automatically store a plant in
S ihercold frame during the freezing temperature and then release
#:me—_the plant when the temperature rises.

— s = |t will providing an alternative for gardeners to protect their plants
autematically depending on the weather conditions.

~Tiherefore the automated device The Plant Protector can protect
expensive plants providing suitable environment for the plants
under freezing conditions.
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S Aumel Products. Atmel Corporation. 2005. 11 Feb. 2005.
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;b'tanical Winter Plant. Vicent Martinez Company 2005. 11 Feb. 2005.
- :f' ’_thtp://wvwv.botanical-online.com/florcuidarplantasinviernoanqles.htm
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—

I Cold Protection Designs. Cool TROPIX 2005. 11 Feb. 2005
StuE/ /M. tet. metiirms. com/tropics/coldprtc. html

~ Division:of Research. The University of Houston. 2005. 11 Feb. 2005.
<http://iwww.research.uh.edu/otm/legal.html

> Weather History. CityRating.com. 2004. Feb 7th 2005
< http://www.cityrating.com/weatherhistory.asp >




ank You Very Much for Your Time and._
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~ Questions & Comments?
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