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ValveOn

g

FALSE;

1
void StageFansOnWithDelay( void }

if ( (MAX_FANS - FanSubtract) == FanNumber }
return;

if ( S_CheckStarted( & Tmr2min ) }
{

if ( S_CheckExpired( & Tmr2min ) )
(
S_StopTimer( & Tmr2min };

* .
// Get next valid fan number to turn on
FanNumber++;

1
1

else
{
" s N
// Mllow for 0 delay when staging on #l fan, otherwise a 2 minute delay
“/
if ( 0 == FanNumber ) .
FanNumber = 1; /* allow Head fan to go with 0 delay */
else

's_StartTimer{ & Tmr2min, UnitsToSeconds( 2, UCHAR UNIT MINUTES ) };
)
void StageFansOffWithDelay( void )

if ( 0 == FanNumber )
return;

if { S_CheckStarted( & Tmr2min ) )
if ( S_CheckExpired( & Tmr2min )} )
{
S_StopTimer( & Tmr2min );

I*
// Get next valid fan number to turn l_:ff
*/

FanNumber--;

1
1
else
{
S_StartTimer( & Tmr2min, UnitsToSeconds{ 2, UCHAR_UNIT_MINUTES ) );
)
]

void InitFanControl( void )
int i;

S_StopTimer( & Tmr24hour ); /* delay for decreasing Tb */
S”StopTimer( & Tmr3hour ); /* delay for low charge alarm */

JP 3995216 B2 2007.10.24

goodag

/* Tyler Stand Alone Enviroguard Control Software */
fidefine FANCTRL
flifdef _ AVOCET

#include "intrpt.h"
finclude “atodhB.h"

Hendif

finclude "encore.h"
flinclude "structs.h"
finclude “sensor.h"
#include “"timers.h"
#include “memory.h"*
#include "hcl6atod.h"
#include "scim.h"
#include "gpt.h"
finclude "evhandlr.h"
fiinclude “events.h"
#include "commmsg.h™
#include "control.h"
#include "fanctrl.h*

schar FanOuts(MAX_EANS] = { FAN1_INDEX,
FAN2_INDEX,
FAN3_INDEX,
FAN4_INDEX,
FANS_INDEX,

. FAN6_INDEX |;

/* current fan number to turn on, 1 relative,

/* used as an index into FanOuts */

/* holds current state of valve for boolean purposes */

/* Array to hold fan indices */

schar FanNumber; 0 == no fans

schar ValveOn;

Timer UnitsToSeconds(sint Time, char Unit);

void TurnOnValveWithDelay( void )
{

if ( valveOn ) /* if valve already on, return */
return;

if ( S_CheckStarted( & Tmr5min ) )

if ( S_CheckExpired{ & TmrSmin } )
(

S_StopTimer( & TmrSmin );

ValveOn

TRUE;

3
else

S_StartTimer( & TmrSmin , UnitsToSeconds( 5, UCHAR_UNIT_MINUTES ) )
)

1
void TurnOffValveWithNoDelay{ void )
(

S_StopTimer({ & TmrSmin };

oogodg

S_StopTimer{ & Tmrlhour ); /* delay for increasing Tb */

S_StopTimer( & TmclOmin ); /* delay for holding Tcl 10 min beyond defrost
S_StopTimer{ & TmrSmin ); /* delay for turning valve on */

s_StopTimer{ & Tmr2min }; /¢ delay for staging fans ON */

Tb

=15 * 10; /* initialize Tb to 15 degrees */

FanNumber = 0;

/* initialize to no fans on (FanNumber
ValveOn = 0;

/* initialize valve state to off */

0y */

AllowTbDecrement FALSE;

/* initially not allowing Tb to be decremented */

Tdds = 180000L; /* set up Tdds (degree-seconds counter) to 180000 7
I+

// Physically initiazile fans and valve to OFF state
4
SetOutput( & Outputs(VALVE_INDEX], OFF };

for (i =0; i< (MAX_FANS - FanSubtract); i++ )
SetOutput( & Outputs{ FanOuts(i] ), OFF );

,e
// upon Rich Barrows' request, start 24 hour timer upon initialization
/

/* Valve Closed */

/* Fans Off */

*
S_StartTimer( & Tmr24hour, UnitsToSeconds( 24, UCHAR_UNIT_HOURS ) }
)

void CheckTbRange( void )

if (Tb <.5 * 10
Tb = 5 * 10;

/* Decrement Tb with limit of § */
)

/* Increment Tb with limit of 25 */
if ( Tb > 25 * 10 )
Tb = 25 * 10;

/* Do some Tb checking based on Elrc's length */
if ( Elrc < 10 && Tb < 10 * 10 )
Tb = 10 * 10;
!

void FanControl( void )
{

uchar i:
uchar fail_count

0;

// Check for Fail-Safe conditions
*/

if { Sensors(TL_INDEX].AlarmFlags.Bits.BadSensor

&&
Sensors(Ta_INDEX].AlarmFlags.Bits.BadSensor

fail_count

2;

else if (Sensors(Ta_INDEX].AlarmFlags.Bits.BadSensor)

Ta = Tl - 60;

/* Ta = TL - 6 degrees +/
fail_count ++;

else if (Sensors(Tl_INDEX].AlarmFlags.Bits.BadSensor)



O

TL = Ta + 60;
fail_count ++;

/* Ta = TL + 6 degrees */

if (Sensors{Pl_INDEX].AlarmFlags.Bits.BadSensor)

fail_count = 3; /* definite failure condition */

( fail_count >= 2 )

Setoutput{ & Outputs[VALVE_INDEX], OFF }; /% Valve Closed +/
for (4 = 0; i < (MAX_FANS - FanSubtract); i++ )

SetOutput ( & Outputs[ FanOuts[i] ], ON }; /* Fans On */

return;

if ( Senmsors[Tcl_INDEX].AlarmFlags.Bits.BadSensor &&

ControlFlags.Bits.TclOption )

Tmin = 600; /% use 60 degree selection for Tmin */

Step 1 in flow chart groupings
Change Tb if (Tl - Ta) > 5 and appropriate timers have expired

Calculate Tdds (dgree-second count} = (Tdds - Tdds/3600)} + (TL - Ta).
If Tdds > 180,000 then (Tl - Ta) > 5 degrees for some time, otherwise
it is less than S5 degrees and will not climb above 180,000

*

Tdds = { Tdds -~ (Tdds / 3600L) ) + (slong) (Tl - Ta):

Place some restrictions on Tdds

( Tdds < OL }
Tdds ="0L;

( Tdds > 360000L )
Tdds = 360000L;

( S_CheckStarted( & Tmr24hour ) )
if { S_CheckExpired( & Tmr24hour ) )
(

if ( AllowTbDecrement }
Tb -= 10; /* decrement Tb by 1 degree */

/* restart 24 hour timer for decreasing Tb */
S_startTimer( & Tmr24hour, UnitsToSeconds( 24, UCHAR_UNIT_HOURS ) )

)

Tdds >= 180000 if (Tl - Ta) > 5 degrees for an hour

( Tdds > 180000L ) /% if ( (Tl -~ Ta} > 5 * 10 ) +/

if ( S_CheckStarted( & Tmrlhour ) )

oogoad

Tclminlast = Tclmin; /* update for next defrost */
S_StopTimer( & TmrlOmin ); /* stop & reset 10 minute defrost timer +«/
!
1

Tco = max( Tmin, max( Ta + Tb, Telmin ) );

7+

// Allow Tb to be decremented only if (Ta + Tb) is used for Tco
*/

AllowTbDecrement = FALSE;

if ( Tco == (Ta + Tb) }

AllowTbDecrement = TRUE;

7+
// step 3 in flow chart groupings

/"

// calculate a value for Tc via a Lookup Table

/1

// Actually, this is done in control.c during ReadInputs ()

/7

*/

/* Pc =Pl - (Elxc / 2); */

/* Te = LookupPT( Pc ); */

I

// Step 4 in flow chart groupings

/7

// Calculate a value for Top, then use Top and Tc to turn on Valves
*/

Top = Tco + (Tl - Ta) + Tos:
if ( Te > Top )
( .
TurnOnValveWithDelay() ;
else if ( Tc < Top )
TurnOffValveWithNoDelay () ;
else
{
I
// Stop and reset timer associated with valve on/off
*

S_StopTimer( & TmrSmin );

1

I

// Step S in flow chart groupings
/"

// calculate a value for Tci
“/

Tci = Teo + 5 * 10; /* Tci is 5 degrees above Tco */

/e
// Step 6 in flow chart groupings
/7

// Stage fans on or off based on Tc, Tci (cut in), and Tco (cout out)
*/

if ( Te > Tei )

(14)
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1

if ( S_CheckExpired{ & Tmrihour 1)
1

Tb += 10; /* Increment Tb by 1 degree */
/* restart 1 hour timer for changing Tb */
S_StartTimer( & Tmrlhour , UnitsToSeconds{ 1, UCHAR_UNIT_HOURS )

/* restart 24 hour timer for decreasing Tb */
S_StartTimex( & Tmr24hour, UnitsToSeconds{ 24, UCHAR_UNIT_HOURS }

i
}

else
{

S_StartTimer( & Tmrlhour, UnitsToSeconds ( 1, UCHAR UNIT_HOURS ) )
' P !

else

(

7+
/7
*/

I
// reset timers if (TL - Ta) < § * 10
*/

S_StopTimer( & Tmrlhour };

Make sure Tb stays at a valid degree

CheckTbRange( ) ;

I+
/"7
/7
77
*/
if
{

]

Step 2 in flow chart groupings
Calculate a value for Tco
{ ControlFlags.Bits.DefrostStatus )

Telmin = Tclminlast; /* use last value of Telmin */

/e
// always start timer to hold Tclminlast for 10 minutes aft

// if we always start the timer,
// it is already started for us
1Y .

er defrost,
then when we are out of defrost,

$S_StartTimer( & TmrlOmin, UnitsToSeconds( 10, UCHAR_UNIT_MINUTES ) )

else

(

g
(

/%

// if 10 minute timer is started and not expired, then hold Telmin
*/

if { S_CheckStarted( & TmrlOmin ) && (! S_CheckExpired( & Tmrllmin }) )
(

Tclmin = Tclminlast; /* use last value of Tclmin */

else

{
/*
// Calculate actual value for Tclmin
./ -

Telmin = Tcl - (Elcle / 4) + 3:

oooad

StageFansOnWithDelay(};

else if ( Tc < Tco )

StageFansOffWithDelay();

else

(

I
/"
/"
A
if

I
// Stop and reset timer associated with fan cut in/out
.

5_StopTimer( & Tmr2min );

change states of fans and valves based on FanNumber and ValveoOn
also, change status of 3 hour valve timer depending on valve state

{ ValveOn )

/* if valve is Open, (contacts

closed), reset (stop) timer */
S_StopTimer( & Tmr3hour );

else

{

i

SetOutput( & outpu:s(VALVE_INDEx], ValveOn )

/v
/5 Valve is Closed, (contacts open), better not stay this way for 3 hrs
.

if (! S_CheckStarted{ & Tmr3hour ) }
S_StartTimer( & Tmc3hour ¢ UnitsToSeconds( 3, UCHAR UNIT HOURS } );

for (i = 1; i <= (MAX_FANS - FanSubtract); i++ )
.
if ( i <= FanNumber ) -
SetOutput( & Outputs( FanOuts([i-1] ], ON };
else
SetOutput( & Outputs( FanOuts(i-1] ], OFF ]:

Vi

)
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