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Heater Control Operating Instructions
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St andard Heater

( non top dry )
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Limt switches are checked upon power up. The control checks all the
l[imt switches. If alimt switch has becone open circuit the
control displays which Iimt is open circuit. The control wll

not operate with a limt switch error. The fan will not turn on
with an error condition -- there is no way to bypass an error
condition -- it rmust be fixed. ( see errors below).

The fan switch is also checked on power up. The fan switch shoul d
indicate no airflow This is necessary to check the function of the
airflow switch. However, if the operator forgets and turns the
fan on before the controller has been powered up. The controller
locks up with the main display alternating " FAN" " On " message.
This may be bypassed by depressing and hol ding the " FAN BYPASS "
switch ( lower right switch ). Normal operating procedure shoul d
be to power up the controller with the fan off.

If nultiple heaters are tied together, and the naster detects that
the slaves fan is on ( the fan switch stuck ?? ), the master will
lock up displaying " SLA " " ERROR ". This condition may be bypassed
with the " FAN BYPASS " switch.

Nor mal Operating Di spl ays Heater not running

The main display displays the plenumtenperature. If the dryer has not been
runni ng the display should display outside tenperature. The
control is preset at the factory to display tenperature is centigrade
of farenheit.

" AIRFLOWV™"™ OF " NO AIRFLOW" is displayed if air is flowing or not flow ng.
" RXTX " is displayed if multiple heaters are connected.

The limts are continuously checked during the off node. A limt
switch open or any other error condition will cause the display
to show the linmt or error condition. When the drying is not running,
if the limt or error condition is corrected, the display returns
to its nornmal display. This is not the case with an error or limt
condition during the drying operation -- this causes the display
to lock up in the error display node. ( see section on running
the dryer for node explination ).
The purpose of this is so that when an error does occur, the display
keeps the display |ocked up with the condition that caused
the error.
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Starting the Dryer

must be turned on first. Attenpting to start the dryer wi thout the
fan switch indicating there is airfloww |l cause an airflow

al armwhen the start switch is depressed. The airflowalarmis
sinply the entire display blanks and the " NO Al RFLON" nessage
flashes for a few seconds. The display nmust show " Al RFLOW™"
before the dryer can be started.

To start the dryer, just push the " START " switch. The first message to

come up will be the " PURGE " nessage -- the drying process begins
with a 10 second purge.

When mul tiple heaters are connected together, the drying may be started
fromany heater control.

Runni ng the Dryer

The display will indicate " FLAME " when flane is sensed. If no flame is sensed

The im

the " FLAME " nessage will be off. The display indicate what part of
the cycle it is in. If the unit is a cycle dryer, the display wll
indicate weither it is inthe " H-FLAME " or " LO FLAME " part

of the cycle. ( see progranmm ng node for setting the H / LO FLAME
tenperature setting ). If the tenperature is above the high tenmperature
setting, the flane wll be off and the " FLAME " nessage wll be

out and the display will be flashing " OFF-CYCLE ".

If the flame is shut off because of the humidity sensor ( hum distat )
the display flashes " OFF- CYCLE HUM DI STAT ".

ts are continuously checked during the drying operation. Alimt
switch open or any other error condition will cause the dryer

to shut down and the fan will be shutdown. If a limt opens or

an error condition occurs during drying, the control will |ockup

in the error display node, power nmust be shut off and back on

to the control to clear the error condition -- even if the

error or limt that caused the shut down has been corrected.

The purpose of this is so that when an error does occur, the display
keeps | ocked up with the condition that caused the error so the
operator can determ ne what caused the shutdown.

Programing Set Points

ing the " PROGRAM " switch ( lower left ) causes the display to enter

t he program node. Each item below is programred by using the up and

down arrow switches. Holding the up / down arrow switches down for

about 2 seconds will cause the nunbers to increase / decrease

rapidly until the switch is rel eased. Wen finished programi ng
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an item depessing " PROGRAM " switch again will cause the new
setting to be entered into nmenory and the display will advace to the
next function to be pregranmed.

Programmi ng nay be done at anytine ( unless an error condition exist )
even while the dryer is in operation

Programm ng a systemwith nultiple heaters may be done at any heater
control console. The information progranmed is automatically
transmtted to all other heaters when the programmng is conplete.

H Linmit Set Point -- The upper left cursor is flashing indicating the node.
If the plenumtenperature increases above this point, the flane is
shut off -- " OFF-CYCLE " node.

Cycle Set Point -- The upper 2nd fromleft cursor is flashing indicating

the node. If the dryer is not a high / lowdryer, this function
is skipped. If the plenumtenperature increases above this point,
the flame reduces to " LO FLAME ".

Hum dity Set Point -- The upper 2nd fromright cursor is flashing indicating
the node. If the humdity is above this point the dryer operates
normally -- flanme on and off at the High limt and Cycle set points.

If the humidity is below this point the dryer goes into the

" OFF-CYCLE " nmpde. Note: At this tine a true humdity sensor
has not been introduced. To use this option, set the hunidity
setting to 50 % and use a hundistat switch. Wen the humdity
is lowthe switch is closed, indicating low humdity. If the
switch is open ( high humdity ), the dryer runs nornally.

Tenperature Differential -- The upper right cursor is flashing indicating
the nmode. If the flame shuts off because the tenperature is
greater than the High Linmt Set Point, the tenperature nust fal
bel ow the ( Set Point - Tenperature Differential ) for the
flame to come back on.

Humi dity Differential -- The upper right cursor is flashing indicating
the node. If the flame shuts off because the Humidity is
less than the Humi dity Set Point, the Humidity nust rise
above the ( Set Point + Humidity Differential ) for the
flane to cone back on.

Programi ng Hours to Shut Down

To change the hours to shut down, depress and hold the " SHUTDOAN HOURS *
switch. While holding in on the switch, depress the up / down
arrow switches to alter the hours. Setting range is 0 to 200 hours.

Drying Grain in the Hours to Shut Down Mode

Wil e drying grain, depress and hold the " SHUTDOM HOURS " switch.
While holding in on the switch, depress the " START " switch.
After depressing the start switch one tinme, the heater is in the
shut down node where when the tinme expires the fan an heater
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shut down -- this is indicated by the lower left cursor flashing.
Depressing the start switch again ( while holding in on the
" SHUTDOWN HOURS " switch ) will cause the heater to shut only the
heater off, leaving the fan on when the tine expires -- this is
i ndi cated by the 2nd fromlower |eft cursor flashing. Depressing
the start switch one nore time returns the heater into the
conti nuous -- non-shutdown node.

Run Hours Displ ay

Run hours are recorded when the controller detects that the fan is on
( airflow). The hours nmay be viewed by depressing the " HOURS "
to get hours and " HOURS X 1000 " to get the number of 1000 hours
accumnul at ed.

Mul ti pl e Heater Notes

When Multiple heaters are connected together, the tenperature and humidity
sensors must be connected to the master.

khkkhkkhkhkhkhkhhkhkhhhkhhhkhhhkhhhkhkhhhhhhhdhhhhhhkhhhkhhhkhhkhkrkkhkrkkx**%x

Top Dry

khkhkkhkhkhhkhkhhhkhhhkhhhkhhhkhhhhhhhhhhhdhhhdhhhdhdhkhdhkddhkdkkhkrkkx**x

Setup and Configuration

There are two possible configuration nodes for the Top Dry.

1) Stand al one heater control. In this case the contro
is located up on the fan / heater and has been pre-progranmmred.
Power is then applied froma switch below, the start switch
is a nonentary switch that is attached to J7-7 connector.
The dryer is started by depressing that nonentary swtch.
Note that in this node, the display is renote, therefore
error conditions will shut the dryer down but cannot
be viewed unless you clinb up and | ook at the display.

2) Renote display unit. In this case the master control is
up on top -- where all the sensors and Iimts are attached.
The renote display below is attached through athe seria
2 (or 3) wirelink. The remote display is used to
programthe master, view errors and starta the dryer.
In essence, the renote display, is just an extension of the
nast er.
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Limt switches are checked upon power up. The control checks all the
limt switches. If alimt switch has becone open circuit the
control displays which Iimt is open circuit. The control wll

not operate with alimt switch error. The fan will not turn on
with an error condition -- there is no way to bypass an error
condition -- it nust be fixed. ( see errors below).

The fan switch is also checked on power up. The fan switch should
indicate no airflow This is necessary to check the function of the
airflow switch. The fan switch error on power up cannot be bypassed
since in the Top Dry system-- the fan is controlled by the heater
control

If nultiple heaters are tied together, and the nmaster detects that
the slaves fan is on ( the fan switch stuck ?? ), the naster wll
| ock up displaying " SLA " " ERROR ".

Nor mal Operating Displays Heater not running

The main display displays the either Heater Run Tine ( lower left cursor ),
Cool Down Tine ( lower 2nd fromleft cursor ), Plenum( |ower 2nd
fromright cursor ) or Grain Tenperature ( lower right cursor).

The " Modde Select " switch ( fan bypass ) is used to select the
node to be di splayed. Note that the cursors do not flash when
in the nornal display -- they do flash when in the program node
( see below).

The heat and cool down shown on the display is the amount of tinme
pr ogr anmed.

" AIRFLOW" OF " NO AIRFLOW" is displayed if air is flowing or not flow ng.
" RXTX " is displayed if there is a master with renote.

The Iimts are continuously checked during the off node. Alimt
switch open or any other error condition will cause the display
to showthe limt or error condition. Wen the drying is not running,
if the limt or error condition is corrected, the display returns
to its normal display. This is not the case with an error or linit
condition during the drying operation -- this causes the display
to lock up in the error display nobde. ( see section on running
the dryer for node explination ).
The purpose of this is so that when an error does occur, the display
keeps the display |ocked up with the condition that caused
the error.

Programming Top Dry -- Plemum and Grain Tenperatures

Depress the Program Tenperature switch on either the master or renote.
The upper left cursor will be flashing. Use the up and down arrow
switches to programthe tenperature.

This first tenperature setting is the tenperature at whi ch when
Page 5



Series 2000 Heater and Topdry software instructions (Vic G .txt
the main and cycle burners both shut off -- no flanme. Depressing
the Programswitch again will cause the display to advance to setting
the cycle temperature setting ( upper 2nd fromleft cursor flashing ).
This tenperature setting is the tenmperature above which the heater
goes to low flane. Depressing the Programswitch again will cause
the display to advance to setting the the grain tenperature limt
( upper 2nd fromright cursor flashing ). Wen the grain tenpreture
gets to this tenperature, the heater control advances to the coo
down cycle. If no cool down tine is programmed in -- the dryer
shuts down when the grain gets to that tenperature. Depressing the
Program switch again will cause the display to advance to setting
the differential tenperature setting ( upper right cursor flashing ).
This differential is basically hystersis, when a nain or cycle solenoid
is shut off due to exceding the tenperature set point, that burner wll
not come on again until the tenperature falls below the ( set point
m nus tenperature differential ). depressing the Program sw tch
again will cause the control to exit the program node.

Programm ng Top Dry -- Heat and Cool Down Tiners

Depressing the Program Heat and Cool down switch will casue the

| ower left cursor to begin flashing, indicating a new heat tine
may be entered. This heat tine is the length of tinme the

heater will run in the heater node ( burners controlling to

the tenperature set in the above program node ). This tine

can be set from1.0 hours to 20.0 hours. Depressing the Program Heat
and Cool down switch again will cause the lower 2nd fromleft
cursor to begin flashing. This is the cool down period. Wen the
burners get shut down due to the heat timer timng out, the fan
will continue to run during this cool down period. The coo

down can be set fromO0.0 hours to 20.0 hours. If set to 0.0

hours -- there is no cool down period. Depressing the Program Heat
and Cool down switch again will cause the control to exit

t he program node

Programm ng Top Dry -- Fan Delay for Sl aves

Power up with the "

Program Dry / Cool Timers " and
Program Tenperatures " sw tches depressed to adjust
t he programmuabl e delay for top dry fans

The dry time and cool tine carrots on the display
both flash indicating -it is in the program del ay
ti me node.

--- Note: This can only be done on the naster

Starting the Dryer

To start the dryer, just push the " START " switch. The fan cones on
i mediately on the master, and after the progranmabl e del ay
in the slaves. The first message to
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conme up will be the " PURGE " nessage -- the drying process begins
with a 10 second purge.

When multiple heaters are connected together, the drying may be started
fromany heater control

Note: If attenpting to run the dryer with the grain tenperature above the

grain tenperature setting will cause the enter display to bl ank,
flashing the " TEMP H-LIMT " error for about 5 seconds. To get
around this problem allowthe fans to run until the grain tenperature
has | owered or enter the program node and raise the grain tenperauture
limt setting. Once the grain tenperature has been | owered, reduce the
grain tenmperature back to the original setting.

Runni ng the Dryer

The display will indicate " FLAME " when flane is sensed. If no flanme is sensed

The |im

the " FLAME " nessage will be off. The display indicate what part of
the cycle it isin. If the unit is a cycle dryer, the display wll
indicate weither it isin the " H-FLAME " or " LO FLAME " part

of the cycle. ( see progranm ng node for setting the H / LO FLAME
tenperature setting ). If the tenperature is above the high temperature
setting, the flame will be off and the " FLAME " nessage will be

out and the display will be flashing " OFF-CYCLE ".

ts are continuously checked during the drying operation. Alimt
switch open or any other error condition will cause the dryer

to shut down and the fan will be shutdown. If a limt opens or

an error condition occurs during drying, the control will |ockup

in the error display node, power nust be shut off and back on

to the control to clear the error condition -- even if the

error or limt that caused the shut down has been corrected.

The purpose of this is so that when an error does occur, the display
keeps |l ocked up with the condition that caused the error so the
operator can determ ne what caused the shutdown.

The main display displays the either Heater Run Tine ( |lower left cursor ),

Cool Down Tine ( lower 2nd fromleft cursor ), Plenum( |ower 2nd
fromright cursor ) or Grain Tenperature ( lower right cursor).
The " Modde Select " switch ( fan bypass ) is used to select the
node to be di splayed. Note that the cursors do not flash when

in the normal display -- they do flash when in the program node

( see below).

The heat and cool down shown on the display is the anmount of tine
remaining in the heat or cool down period. Note, that if you are

in the Heater time period, you cannot view the cool tine remaining
since you are not in a cool down period. However, the cool down

period may be altered or viewed by entering the program node.

The sane is true if the heater control is in the cool down period,

you cannot view the heater run tine -- since that time has already tine
out .

Run Hours Di spl ay
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Run hours are recorded when the controller detects that the fan is on
( airflow). The hours may be viewed by depressing the " HOURS "
to get hours and " HOURS X 1000 " to get the nunmber of 1000 hours
accumul at ed.

khkkkkhhhkkhkhhkhkkhhhkkhkhhhkkhhhhhhhkkhhhxkhhhhkdhdxddhhkdhxddhrxhkddxrdxx*x%

Factory Configuration

khkhkkhkhkhkhkhhkhkhhhkhhhkhhhkhhhkhhkhhhhhhkdhhhdhhhkhhkhddhkdkhkrkk *k*x**%x

Configuration Dip Switches ( normally done at GSI )

These switches are used to configure the heater control for various
types of heaters.

Stand al one heater with no slaves -- all dip switches in the off state.

Mul ti pl e heaters connected together through the serial I|ink.
Master with 1 slave -- dip switch 7 on/ all others off.
Master with 2 slaves -- dip switch 8 on / all others off.
Master with 3 slaves -- dip switch 7 & 8 on / all others off.

Slave # 1 -- dip switch 1 on / all others off.
Slave # 2 -- dip switch 2 on / all others off.
Slave # 3 -- dip switch 1 & 2 on / all others off.

Top Dry Stand alone with no renpte di splay at the bottom
--- Dip switch 6 on -- all others off
Top Dry Master with a renote display at the bottom
--- Dip switch 6 & 7 on -- all others off
Top Dry Master with a renote display at the bottom and anot her
fan heater -- with heater control
--- Dip switch 6 & 8 on -- all others off
Top Dry Master with a renote display at the bottom and 2 ot her
fan heaters -- with heater control
--- Dip switch 6, 7 &8 on -- all others off

Top Dry Renote display at the bottom
--- Dip switch 1 & 6 on -- all others off

Top Dry 2nd fan heater
--- Dip switch 2 & 6 on -- all others off

Top Dry 3nd fan heater
--- Dip switch 1, 2 & 6 on -- all others off

Note: Top dry may be run with 2nd or 3rd heater, but w thout renote.
If a 2nd fan heater is attached -- it should al ways use
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dip switch 2 and 6 -- not 1, 2 and 6.

Factory Programming ( normally done at GSI )

To enter the Factory Progranmm ng node, power the unit on with the
" PROGRAM " switch depressed. The display shows a " 0 "
Increnment the display to 3 using the up arrow switch t hen
depress " PROGRAM " switch again. Note: this nmust be done within
a few seconds or the unit will exit and go onto the mmi n node
-- you will have to power off and try again.

Upon first entering the Factory Program node the display

wll show" _ _C" or " no C". C" indicates it isahi / lo
heater. " n o C" indicates it is not a hi / lo flame dryer.

The setting may be altered by depressing the up or down arrow

swi tches. Wen finished, depressing the " PROGRAM " switch again
Wil advance to humdity heater control setup -- the display

will show" H" or " noH". " H" indicates the humdity
sensor is present. " n o H" indicates it has no hunmidity sensor.
The setting may be altered by depressing the up or down arrow

swi tches. Wen finished, depressing the " PROGRAM " switch again

wi | | advance to Farhenheit / Centigrade set node. The display wll
be flashing either F or C. The setting nay be altered by depressing
the up or down arrow swi tches.

Error Conditions

PLENUM HOUSI NG VAPOR, TEMP_H _LIMT

M sc error nunbers:

1 TEMPERATURE PROBE 1 OPEN

2 TEMPERATURE PROBE 1 SHORT

3 TEMPERATURE PROBE 2 OPEN
4 TEMPERATURE PROBE 2 SHORT
5
6
7
8

Al R_FLOW OPEN

Al R_FLOW SHORT

| LLEGAL_FLAVE_SENSE
FLAVE_PROBE_SHORT_ERROR

( Errors 9 through 11 are displayed only if nultiple heaters are tied
toget her through serial link. )

9 SLAVE # 1 | NCONSI STANY W TH MASTER W TH
El THER THE DRYI NG_GRAI N FLAG OR
THE LP MAIN SOLANO D OR CYCLE SOLENO D
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-- MOST LIKELY THE SLAVE GOT RESET
PONERI NG UPW TH THE SOLENO DS OFF

10 SLAVE # 2 | NCONSI STANY SAME AS ERROR 9 FOR SLAVE # 1

11 SLAVE # 3 | NCONSI STANY SAME AS ERROR 9 FOR SLAVE # 1

12 Wong Voltage. Dip switch # 5 is the voltage sel ector
switch. If Dip Swtch 5is " ON" -- that selects
240 VAC. If the unit has only 120 VAC applied, error
12 will show up. If Dip Switch 5is " ON" -- that

sel ects 120 VAC. If the unit has 240 VAC applied, error
12 will show up.

This is inportant because if the Fan Heater is set

up at GSI for 120 VAC and the custoner connects to
240 VAC -- the Heater Control will work -- but if
allowed to operate -- the solenoids will have 240 VAC
applied to them-- they won't |ast |ong.

13 + 11 LIM T SHORTED

Mul tiple heater error conditions:

When 2 or nore heaters are connected together through the serial |ink
If the master cannot conmmunicate with a slave controller the naster
will display " SLA " on the main display -- and the " RX " " TX "
synbols will be flashing.

If alimt switch error or one of the error nunbers 1 through 8

occur -- that error is displayed on the slave where the error
orginates. The nmaster sinmply displays " SLA " " ERROR ".
M sc Notes

Tenperature sensor connection. The tenperature sensor ( bolt ) nust always
be connected to the master. In the case of the top dry, both
tenperature sensors nmust be connected to the naster ( unit at the
top ). Top dry grain tenmperature input is connected to
J7 pins 14 and 18.
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