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Overview:


This project involves the implementation of control and monitor for dual processes.  The variables monitored are pressure and temperature.  The input control is a 16 button keypad and the output is monitored in a 16  character LCD   The device can be widely deployed as a cheap solution to room and automobile climate control automation.

For a copy of the assembly code click below:

http://www.geocities.com/CollegePark/Grounds/2895/tempressure.zip 

Functionality:

1.  Display Pressure or Temperature

· Pressure will be displayed when button A is pressed.

· Temperature will be displayed when button B is pressed.

· Temperature is displayed in intervals of five Celsius from –20( C to 20(C and 30(C to 80(C.

· Displays the closest to 20(C, 23(C, 25(C, 28(C when in the range between 

      20(C and 30(C.


· Pressure will be displayed in lb/inch2 from 0 to 30 PSI in intervals of one PSI. 

2.  Temperature can be controlled to any of the displayable threshold with approximately +/- 2(C control range.

· When Button D is pressed, user will be prompted to enter the temperature range desired. 

· There are 24 temperature ranges available as shown in table 1.  These ranges are selected by punching the range number in the keyboard.

· Temperature control has a three stage differential sensing scheme.  When temperature is within approximately 2(C within desired temperature range, then a lower intensity fan is deployed.  When temperature is approximately between 2(C to 4(C within the desired range, a higher intensity fan is deployed.  When the temperature discrepancy from the desired temp is more than 4(C then the highest fan intensity is selected.

3.  When Pressure is selected as LCD output, temperature is monitored every 20 read cycles or approximately 70035 (secs. 

4.      Pressure change alarm LED is flashed when the increase in pressure is past 5 PSI within five read  cycles or approximately 35 (secs.

Implementation:

Hardware:   1     AT90S8535,   1     STK200,  1    RCM2034R LCD,  

1    16 button keypad,  Lucas NovaSensor NPC 410 pressure sensor,    

1  NTC GE 76 thermistor


Wiring Scheme:
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Circuit Specification:

Clock rate   4Mhz 





AREF         4.096 Volts

The following graph depicts the linearization relationship for the GE 76 thermistor:
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Sheet1

		temperature		ratio		1/resistance		temperature^2		resistance		overall ratio		voltage reading		5000				00000000		.						resistance		alpha		-0.0418753

		-30		13.44		0.000014881		0		67200		0.6966618287		1		-30				00000000		9.9089162737						29260		Constant		24.7682043

		-20		7.791		0.0000256706		100		38955		0.5710620831		2		-29				00000000		6.5187457352

		-10		4.678		0.0000427533		400		23390		0.4442545109		3		-28				00000000		4.2884655381

		0		2.899		0.0000689893		900		14495		0.3312764256		4		-27				00000000		2.8212385355

		10		1.856		0.0001077586		1600		9280		0.2407887909		5		-26				00000000		1.8559987958

		20		1.221		0.0001638002		2500		6105		0.1726283048		6		-25				00000000		1.2209997441						parallel resistor

		25		1		0.0002		3025		5000		0.1459427904		7		-24				00000000								8270

		30		0.8238		0.0002427774		3600		4119		0.1234009407		8		-23				00000000

		40		0.5684		0.0003518649		4900		2842		0.0885303096		9		-22				00000000

		50		0.4004		0.0004995005		6400		2002		0.0640394089		10		-21				00000000

		60		0.2876		0.0006954103		8100		1438		0.0468434426		11		-20				00000000

		70		0.2104		0.0009505703		10000		1052		0.0347057271		12		-19				00000000

		80		0.1565		0.0012779553		12100		782.5		0.0260464342		13		-18				00000000

		30-Apr										parallel resistance		14		div 4		div16		0		BINARY REP. Of div4		binary of div 16

		5/2/99								-30		7363.7736849079		15		3750		937.5				0		0				series resistor

										-20		6821.7649550026		16		4000		1000		0		0		0				10430

										-10		6109.7694251421		17		4250		1062.5		0		0		0

										0		5265.6995387656		18		4500		1125		0		0		0				11430

										10		4372.9686609687		19		4750		1187.5		0		0		0

										20		3512.2330434783		20		5000		1250		0		0		0

										25		3116.0512434062		21		5250		1312.5		0		0		0

										30		2749.5463717814		22		5500		1375		0		0		0

										40		2115.1313894888		23		5750		1437.5		0		0		0

										50		1611.8126947041		24		6000		1500		0		0		0

										60		1224.9958796869		0.5202687043		130.0671760643		32.5167940161		30.0291904063		0010000010		00100000

										70		933.2804119288		0.4065496821		101.6374205242		25.4093551311		23.461523727		0001100101		00011001

										80		714.8605357636		0.3175059608		79.3764901919		19.844122548		12.8986796562		0001001111		00010011
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Sheet2

		512.126887553										-30		128.0317218882		10000000

		489.3374187415								1		-25		126.0376433672		01111110

		457.1308988214								2		-20		122.3343546854		01111010

		415.1648776869								3		-15		119.5162841924		01110111

		365.5718553413								4		-10		114.2827247053		01110010

		311.7426295881								5		-5		110.6106978561		01101110

		284.6669737494								6		0		103.7912194217		01100111

		258.1700112505								7		5		99.4518299665		01100011

		208.644693565								8		10		91.3929638353		01011011

		165.6410260038								9		15		86.6829065819		01010110

		130.0671760643								10		20		77.935657397		01001101

		128.0317218882								11		22.5		75.5665375111		01001011

		126.0376433672								12		25		71.1667434374		01000111

		122.3343546854								13		27.5		68.8482592187		01000100

		119.5162841924								14		30		64.5425028126		01000000

		114.2827247053								15		35		60.2090375151		00111100

		110.6106978561								16		40		52.1611733912		00110100

		103.7912194217								17		45		48.3983524796		00110000

		101.6374205242								18		50		41.4102565009		00101001

		99.4518299665								19		55		38.2975446312		00100110

		91.3929638353								20		60		32.5167940161		00100000

		86.6829065819								21		65		30.0291904063		00011110

		79.3764901919								22		70		25.4093551311		00011001

		77.935657397								23		75		23.461523727		00010111

		75.5665375111								24		80		19.844122548		00010011

		71.1667434374
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Sheet1

		temperature		ratio		1/resistance		temperature^2		resistance		overall ratio		voltage reading		5000				00000000		.						resistance		alpha		-0.0418753

		-30		13.44		0.000014881		0		67200		0.6966618287		1		-30				00000000		9.9089162737						29260		Constant		24.7682043

		-20		7.791		0.0000256706		100		38955		0.5710620831		2		-29				00000000		6.5187457352

		-10		4.678		0.0000427533		400		23390		0.4442545109		3		-28				00000000		4.2884655381

		0		2.899		0.0000689893		900		14495		0.3312764256		4		-27				00000000		2.8212385355

		10		1.856		0.0001077586		1600		9280		0.2407887909		5		-26				00000000		1.8559987958

		20		1.221		0.0001638002		2500		6105		0.1726283048		6		-25				00000000		1.2209997441						parallel resistor

		25		1		0.0002		3025		5000		0.1459427904		7		-24				00000000								8270

		30		0.8238		0.0002427774		3600		4119		0.1234009407		8		-23				00000000

		40		0.5684		0.0003518649		4900		2842		0.0885303096		9		-22				00000000

		50		0.4004		0.0004995005		6400		2002		0.0640394089		10		-21				00000000

		60		0.2876		0.0006954103		8100		1438		0.0468434426		11		-20				00000000

		70		0.2104		0.0009505703		10000		1052		0.0347057271		12		-19				00000000

		80		0.1565		0.0012779553		12100		782.5		0.0260464342		13		-18				00000000

		30-Apr										parallel resistance		14		div 4		div16		0		BINARY REP. Of div4		binary of div 16

		5/2/99								-30		7363.7736849079		2.0485075502		512.126887553		128.0317218882				0		10000000				series resistor

										-20		6821.7649550026		1.957349675		489.3374187415		122.3343546854		01111010		0111101001		01111010				10430

										-10		6109.7694251421		1.8285235953		457.1308988214		114.2827247053		01110010		0111001001		01110010

										0		5265.6995387656		1.6606595107		415.1648776869		103.7912194217		01100111		0110011111		01100111				11430

										10		4372.9686609687		1.4622874214		365.5718553413		91.3929638353		01011011		0101101101		01011011

										20		3512.2330434783		1.2469705184		311.7426295881		77.935657397		01001101		0100110111		01001101

										25		3116.0512434062		1.138667895		284.6669737494		71.1667434374		01000111		0100011100		01000111

										30		2749.5463717814		1.032680045		258.1700112505		64.5425028126		01000000		0100000010		01000000

										40		2115.1313894888		0.8345787743		208.644693565		52.1611733912		00110100		0011010000		00110100

										50		1611.8126947041		0.662564104		165.6410260038		41.4102565009		00101001		0010100101		00101001

										60		1224.9958796869		0.5202687043		130.0671760643		32.5167940161		30.0291904063		0010000010		00100000

										70		933.2804119288		0.4065496821		101.6374205242		25.4093551311		23.461523727		0001100101		00011001

										80		714.8605357636		0.3175059608		79.3764901919		19.844122548		12.8986796562		0001001111		00010011
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		365.5718553413								4		-10		114.2827247053		01110010

		311.7426295881								5		-5		110.6106978561		01101110

		284.6669737494								6		0		103.7912194217		01100111

		258.1700112505								7		5		99.4518299665		01100011

		208.644693565								8		10		91.3929638353		01011011
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		114.2827247053								15		35		60.2090375151		00111100
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