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=y ldeal Specialty Gas and Analytical

Services [ISGAS

Chemical company located in Houston that
specializes in Calibrated standards

« Company provides analytical services for a
wide range of chemicals

» Developed Gas Chromatography methods
data for selected standards

« Modified Gas Chromatography instruments to
analyze specific liquid or gas standards
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Cylinder Oven

The cylinder oven is used to clean any
iImpurities that may have been left behind in
various types of chemical cylinders. The
cylinder oven is also used to sulfur prep
cylinders that are to be used for Sulfur mixes.

— Cylinder oven may be set to any specific range of
required temperature

— Has pulling Vacuum capabilities

— Cylinder oven is able to coat interiors of cylinders for
sulfur mixes with layers of sulfur to keep the sulfur
within the mix

— Purging abilities with pure Nitrogen gas.
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Objectives

Increasing efficient labor and production on
the cylinder oven

« Reducing human errors and discrepancies

» Accurate timing and sensory functions

« Elimination of production cost resulting in
human errors




Current Cylinder Oven

« Current Cylinder Oven

— |s operated manually by a trained
Technician/Operator

— Each process must be stopped and started by
technician that controls the solenoid manually

— Oven temperature is not automatically controlled,
must be monitor at all times

New Improvements

— Each process for prepping the cylinder is
automatically controlled by the user setting on the
microcontroller

— Sensor are installed to monitor pressure and
temperature settings

— Automated solenoid valve controlled
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Sulfur Cylinder Prep Procedure

E=E=

U OO

ISGAS Oven Procedures

Place cylinders in the oven and attach Stainless Steel
CGA fittings

Close the oven and turn all heaters on

Turn on vacuum and let oven get up to temp. (100F —
110F)

Purge and vacuum with Nitrogen 4 times.
Fill with 100 psi of Pickle mix. (Replaced with Nitrogen)

Close all cylinders turn off oven, open doors, and rapidly
cool cylinders.

The pickle mix must sit in cylinder overnight, then vent.
Purge and vacuum with Nitrogen two more times.
Take cylinders out of oven and roll them behind the

oven.
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Block Diagram
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Software Architecture
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Programming — Main Menu

&5 Micro-IDE - [TEMP]
=13 x|

"1 File Edit Wew Build Project Debug Tools Window Help

ozEd| ree|ae|s| s e ) EY L

I=EEER R E EEEIEIEEE EY AR EE
Workspace ———————— af %] ' ;I Terminal —— af x|
Elﬁﬁ test’ Project Files vaid displayeh() :I
. {
LCD_Init():
LCD_WriteCtrl(0z02):
LCD_printf( "PRESS 1: STAGE 1"); ~# Displays msyg on top line
LCD_WriteCtrl (0xCO0); ~/set hottom line
LCD_printf ("PRESS 2Z: STAGE 2"): ~7 Displays msg on bottom line
for( ;: ) <« loop checks 1f 1 or 2 1s pressed
1
keyl = ScanFeypad():; ~# Call KeyPad Scanning Function
if( keyl )
if [ kewl == '#') hreak:
else if(keyl = '#')
choice=keyl;
LCD_printf( " %", keyl ): A/prints inputted number b
i
2
i
if (choice == '1' ) ##1f 1 is Chosen, brought to this menu
Stagel(): SsMoves to Stage one of Program
else if (choice == '2' ) #/1f 2 is Chosen, brought teo this menu
Stage2(); sMoves to stage 2 of program
else if ( choice |= '1' || choice |= '2' ) ~/If niether 1 or 2 are chosen, goes back to menu
displaych(): Somoves back to the main menu
return 0;
j:
s
* PREZEURE CODE
* This function sets the ports in the ADC. sco that the
* pressure sensor will work properly.
=
8 Files I K| - _’ILI =l
x|
4|
5 | | |
= uid[Debug | Findin Fies 1] Find in Fles 2 ] Loader
[ln59, Colé  [Disconnected [CAP [NUM [SCRL

2 |« @, t2zem

Ready
iistart| [ & & Facebook | Message: ... | & Downloads | SPRING 2009 | Micro-IDE - [TEMP] E<1] TEAM 12 Proposal prasml £41] Document1 - Microsoft | & @| &)
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Programming — Stage 1

BB Micro-IDE - [stagel]
"1 File Edit Wew Build Project Debug Tools Window Help == x|

ozEd| ree|ae|s| s e ) EY L
FEEEEREEE EEEIEIEEE EY AR EE

Workspace ———————— af %] e ;I Terminal —— af x|
W * FIRST CYCLE =
W 15 makes the Vacuum-Fi wole a total o times.
= e t""e‘”'e‘ Th kes the V. Fill Cyel 1 of 4 ti
est.o =
header.h 3
5 password.c vold loopl() s#the 1lst cycle of the program
E temp.c {
3 skank.c int i:
B staget for (i=0; i<4; i++) #/loops function 3 times

ec = WritePort( I2C_PCFB574, 0xFD ): A/turns on lst relay

elay key6 = Scankeypad():
if (keyb == '=']) Srscans to see 1f % is pressed
shutdown () ; <7if pressed, system shutdown
LCD_Initi(): #s Initialize LCD

LCD_WriteCtrl(0z02);

LCD_printf ("SYSTEM IS VACUIUMING"):

LCD_WriteCtrl (0zCO);

LCD_printf ("HOLD #*: SHUTDOWR"):

Delay(15000); ssdelays for 5 secs
ec = WritePort( I2C_PCFB574, 0x0F ) ssturns off relay

ssend of filling
sostart of wvacocum

ec = WritePort( I2C_PCF8574, 0xFE ); #7/turns on 2Znd relay
key? = Scanfeypad():

if (key7? == '=') Srscans to see 1f ¥ is pressed
shutdown () ; ~s/shuts system down

i

LCD_Initi(): # Initialize LCD

LCD_WriteCtrl (0z02);

LCD_printf ("SYSTEM IS FILLING"):

LCD_WriteCtrl (0zCO):

LCD_printf ("HOLD =*: SHUTDOWN"):

Delay(10000) ; ~sdelays for 5 secs
ec = WritePort( I2C_PCF8574, 0xz0F ); ~s/turns off relay
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Ready [ln 115, Col9  [Disconnected [ [NUM [SCRL

2 |« @ 12:06pm

iistart| [ & & Gmall - powepoint - ke... | & Downloads | SPRING 2009 | Micro-IDE - [stagel] k] TEAM 12 Proposal prasml £41] Document1 - Microsoft | & @| &)
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Programming — Stage 2

BB Micro-IDE - [stage2]
"1 File Edit Wew Build Project Debug Tools Window Help == x|

ozEd| ree|ae|s| s e ) EY L
IFEEEEEEE EEEIEIEEE EY AR EE
Workspare ————— all ¥| for (w=0: wdZ; wt+t) Ssloop to make function run 3 times _| Terminal —— af x|

[0 test Project Files | { =
=45 test’ Project Files ec = WritePort( I20_PCFA574, 0xFD ): =l

keyB = ScanKeypad():;

r

if (keyB == '#=') A/checks 1f * 1s pressed
shutdown () ssshuts down system

¥

LCD_Init(): s Initialize LCD

LCD_WriteCtrl(0z02);

LCD_printf ("SYSTEM IS VACUUMING"):

LCD_WriteCtrl(0zCO);

LCD_printf ("HOLD *: SHUTDOW"):

Delay (150007 ;

ec = WritePort( I2C_PCFB574, 0xz0F ); ~»Turns off relays
#7end of filling
sogtart of vacoum

ec = WritePort( I2C_PCFB574, OxFE ): Ssturns on 2nd relay

key9 = ScanKeypad():;

if (key9 == '*') ~schecks to see if * is pressed
shutdown () A7/ shuts down system

;

LCD_Init(): /7 Initialize LCD

LCD_WriteCtrl(0z02);

LCD_printf ("SYSTEM IS FILLING"):

LCD_WriteCtrl (0=zCO);

LOD_printf ("HOLD *: SHUTDOWH") ;

Delay (10000} ;

ec = WritePort( I2C_PCFB574, OxOF ): ssturns off relays

AAfinal vacuum
ec = WritePort( I2C_PCFB8574, 0xFD );
keyll = ScanKeypadi):

if (keyll == '=') sschecks 1f * is pressed
shutdown () ; ~s/shuts down system

;

LCD_Initi): #~ Initialize LCD

LCD_WriteCtrl (0x02);

LCD_printf ("FIMAL VACUUM");

LCD_WriteCtrl (0zCO):

LCD_printf ("HOLD =*: SHUTDOWN"):

Delay (8000);

ec = WritePort( IZ2C_PCFB8574, 0x0F ); ~~Turns off relays

LCD_Init(): ## Initialize LCD
LCD_WriteCtrl (0z02);
W il LCD_printf ("STAGE TWO COMPLETE"): 1 = ;I
|
o
ol ] | | i
= uid[Debug | Findin Fies 1] Find in Fles 2 ] Loader
Ready [tnt, Col't |Disconnected | [WUM [SCRL
) start| [} @& & Facebook | Message: ... | & Downloads | SPRING 2009 | Micro-IDE - [stage2] k] TEAM 12 Proposal PrEsml E41] Documentt - Microsoft | & @| 3|2 [« @D 1z:09em
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ISGAS Design

Top portion of the oven with stainless steel lines
with quicker neck connection

Sulfur cylinder with regulator set at 100 Solenoids with manual and timer control
psi with needle valve
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AutoCAD 2D Design
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AutoCAD 3D Design

AutoCAD 2008 - [C:\Documents and Settings\JIMMY NGUYEN\My Documents\finalize.dwg]

File Edit View Insert Format Tools Draw Dimension Modify Express Window Help

2D Drafting & Annotation viiER DWHHEH 2R3 % 245 -

4 4 M WIERE Layout] § Layout2

kKConceptual»: 2 Regenerating model.

[Command:
36.1632, 55.8672. 0.0000 SNAP| GRID| [ORTHO POLAR |OSNAP [OTRACK |DUCS DYN| LWT [MODEL Annotation Scale: 1:1+

PTG W (& v Coarert. | EERPEOEII® [ cuoci0 205, | (@ MaocoftPower... | (7 Gral-FPcrar. || /0 SPP.PG-Gral.. | LHCLASSES ® ¢ § T 12:20m
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Current Design




Current Design




Circuit Design
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Components Requirements

O Microcontroller / LCD
4 Pressure sensor

O Temperature sensor
0 Solenoids

012 volt battery

0 Modified Power strip
 Heating gun

d Vacuum pump

O Air compressor
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Construction Materials

3/4 inch thick plywood
Radiant Barrier insulation
Metal structure frames
Wheels

Copper coil pipes
Gauge

Hatch lock

Brass Fittings

Hinges

Screws

Handle

Locking mechanism

O C O ECLC TN R el




Components and Construction Material Costs

Items Quantity Price

Plywood 6 $52.47
Metal frames 1 $18.97

1/4 inch steel/copper coil piping 1 $28.97
Quicker-neck valve Connector 0 TBD
Valve gauge 1 $11.27

1/4 fittings and adaptors 20 $66.74
Radiant barrier Insulation material 1 $21.99
Handles 1 $1.29
Hinges yil $4.76
Weather Strip 1 $4.48
Wheels 8 $21.59
Mardwares [ [ ]
Vacuum pump 1 ISGAS LOAN
Cylinder 1 ISGAS LOAN
Cylinder stand 1 $4.99

Air Vent 1 $12.88

Air compressor 1 ISGAS LOAN

Microcontroller 1 $63.00
Thermal sensor 1 $3.90
Pressure sensor 1 $80.00
Surge protector 1 $5.39
Solenoid valves 1 $80.00
Heater components 1 $59.99
Wires 2 TBD
Automative relay switch 1 $24.99
BiPom Relay microcontroller addon 1 $24.99
[Momts [ ] sso266 |
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Financial Cost

Estimation:

d Components/Construction Materials - $592.66
T d Lab Expenses - $436.50

2
k) O Labor Costs - $51,162.50

x g
A
'_::-- -~ o -

s o [ Total Estimation - $52,191.66

L

24

%




osoft Project - Senior_Project_Fall_2008_and_Spring_2009_Full(4-22-09)
@ File Edit Wiew Inset Fomat  Tool:  Project  Repot  Collaborate  Window  Help Type aquestionforhelp = & X

DEH &QY LB F 9 -0 (0| =:kdaEE k6] S S| Nobur R QT @ @ F = Show | Tahoma -3 -|B LU @
a ‘Task Mame | Duration | Start Finish |Dredetessmrs ) Mar ‘09 | &pr ‘03 | May 09 |
15221 (8 [15[22[29] 5 [12[19]26] 2 [10[17 [24[31[ 7
v Test and install solencid behind the oven lday Tue3f10/09 Tue 3/10/09 108 I, Team 12
v Test the 3051 microcontroller's componsnts 1day| Wed 3/11/09 wed 3/11/09 107 Team 12
e Prepare power point presentation lday| Thu3f12f09 Thu 3/12/09 103 Team 12
v Reviewe over presentation material 1 day Fri 3/13/09 Fri 3/13/09 109 llJimmy' guyen,Zhuo:Wang
v Spring Break Sdays  Mon 3/16/09 Fri 3/20/09 110
Ve El week 9 4 days [on 3/23/09 Thu 3/26/09
e Pick up heating element, relay and temperature sensor 1day| Mon3/23/09 Mon 3/23/09 111 Jimmy Nguyen,zZhuo Wang
v Begin Programming 1day Tue3f24/09 Tue 3/24/09 113 Il“ am 12
v Diesign circuit 1day Wed2/25/09 wed 3/25/00 114 Team 12
v Test heating slement and temperature sensor Llday| Thu3f26/09 Thu 3/26/09 115 Team 12
W =l week 10 4 days rlon 3/30/09 Thu 4/2/09
v Research on circuit design 2days Mon 3f30/09  Tue 3/31/09 116 Team 12
v I Implerment circuit design lday wed4/1/09  wed 4/1/09 118 Team 12
v Cortinue prograrnming lday| Thu4/2f09  Thu 4/2/09 119 Team 12
e El week 11 4 days Mon 4/6/09 Thu 4/9/09
v Intergating the circuit and testing 1day  Mon4/6/09  Mon 4/6/09 120 Team 12
v Continue with prograrm 1 day Tue 4f7/09 Tue 4f7j09 122 Team 12
v Pressure test the copper lines for leaks Lday| wed4/sf0o  wed 4/3/09 123 Team 12
e COwen heat test lday| Thud4/9/08  Thu 4/9/09 124 Team 1.
e El week 12 4 days “lon 4/13/09 Thu 4/16/09
v Final check on all components 1day Mon4/13/09 Mon 4/13/09 125 Team 12
v Interfacing Temperature and Pressure Sensor lday Tue4/14/09 Tue 4/14/09 127 Team 12
v Integrate all components and hardwars 1day| Wed 4/15/09 wed 4/15/09 128 Teanf 12
e Pretest program lday| Thu4f16/09 Thu 4/16/09 120 Team 12
e El week 13 5 days “lon 4/20/09 Fri 4/24/09
v Instal oven door and weather strip 1day Mon4/20/09 Mon 4/20/09 130
v Install air ventilation lday Tue4/21/09 Tue 4/21/09 132
v Implernent and test termperature code 1day| Wed 4/22/09  wed 4/22/09 133
e Program and implement. pressure sensor 2days  Thu 4/23/09 Fri 4/24/09 134
El week 14 4 days lon 4/27/09 Thu 4/30/09 : _I
v Testing phase and verfiying 1day Mon4/27/09 Mon 4/27/09 135 ‘Team 12
v ‘work on final repart lday Tue4/28/09 Tue 4/22/09 137 . Team 12
v work on final pressntation 1day| Wed 4/29/09  wed 4/29/09 138 Team 12
Final Project Presentation lday| Thu4/30/09 Thu 4/30/09 139 Team 12
El week 15 1 day M™on 5/4/09 Mon 5/4/09
E Final Report Due 1day MonS/4/09 Mon 5/4/09 140 Team 12
EH End of semseter 0 days Tue 5/5/09 Tue 5f5/09 142 & 55
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