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Section 1

Equipment Overview




INTRODUCTION

To the Owner-Operator

This manual was prepared to provide owners and
operators of the M-C Model 10520, 10630, 10730,
10840, 101050 and 101275 Grain Dryers with oper-
ating instructions and maintenance information that
will enable them to keep their M-C Grain Dryers op-
erating at peak efficiency.

Before operating your grain dryer, read the Start-up
and Operating Instructions. Check each item re-
ferred to and become familiar with the controls, ad-
justments and setlings required to obtain efficient
operation.

To keep the dryer operating at peak efficiency, it
should be cleaned, lubricated, its belt tension ad-
justed and the ignition system, fill system and
unloading system be tested each year prior to the
drying season. Refer to “Pre-Season Check” in the
Maintenance section. The Pre-season check can be
made when the dryer is empty. Any necessary re-
pairs or adjustments can be made so that the dryer
will be ready to operate before the drying season.

Warranty Registration

Itis important to send in your warranty registration
card as soon as your new grain dryer is delivered.
Not only does the card validate your grain dryer's
warranty, but it is also our way of knowing who has
purchased M-C equipment so that we can keep in
touch with you.

Model and Serial Number Location
The model, serial number and specifications of your
Mathews Company continuous fiow grain dryer are
stamped on piates located on the base of the dryer.
For future reference, record the model and serial
number in the blank spaces of the plate shown in
Figure 1.

PANEL LISTING SPECIFICATIONS

MODEL 2000 CONTROE VOLTAGE 10 SERIAL RULRER #5876
MAXIMUI CONTROL CABINET QPERATING AMPS 7

LARGEST BLOWER #MOTOR HP 100 RPA 1750

SHORT CIRCUIT CURRENT RATING IN ALIPS 10KA

THERMAL TRIP SETTING FOR LARGEST 0TOR T6 Anps

MATHEVYS COMPAREY
500 IMOUSTRIAL DR,
GRYSTAL LAXE, 1L, U5 A
PRODUGCTIGN DATE Jun.08

Example: Panel Listing

s

FARM EQUIPMENT

‘SERIAL NO.

Figure 1: Model and Serial Number

M-C GRAIN DRYER

MODEL 2000 CCHTROL VOLTASE 110 SERIAL HUNEER #58746
VOLTAGE 460 PHASE 3 HZ &0 IAAX. OPER ALIPS 1900
FAMN BLOAWER FOTOR HP 100 AC REM 1750

AT DIECHARGE MOTOR HP 3 AC RFM  VARIABLE

FUEL HATURAL GASYES LICLI PROPANE

FAAXINULY ALLOWABLE SLIPPLY PRESSURE 60 PSIG
BAACURIURA \HPUT BT 21760000 BTY
HORMAL BIPLT BTU 12,870,003 BTIS
IPARIFOLD PRESSURE AT RAXINUN MIFUT 1.25 P3la

PLEILEN STATIC PRESSURE FROM IR TO 6 INCHES, W
[ANIAULT CLEARANCE TO COMBUSTIBLE COMSTRUCTION - 4 FEET

WARNING - FOR OUTDOOR IMSTALLATION ONLY

MATHEWS COMPANY
500 MOUSTRIAL DR,
CRYSTAL LAKE, tL., L.S.A.

PROBUCTIGN DATE JUNLG

Example: High Voltage Cabinet Decal




10.

11.

12.

SAFETY PRECAUTIONS

tion to instructions concerning your
personal safety. Be sure (o observe
and foliow these instructions.

Read and understand the operation manual be-
fore attempting to operate the unit,

Keep ALL guards, access doors, COVers, safety
decals and safety devices in place and securely
fastened. NEVER operate system while guards
are removed.

Keep all untrained personnel away from system
components and control panel at all times.
NEVER attempt to operate the unit by jumping
or otherwise bypassing any safety devices.
Always open the main power supply disconnect
switch and lock it in the open position with a
padiock when performing any service or mainte-
nance work on the fan or heater unit.

Lock out power before removing guards, access
doors, and covers.

Keep hands, feet and clothing away from all ro-
tating parts.

Eiectrical repairs should be performed by
trained, qualified personnel only. Failure to fol-
low safe electrical procedures can result in seri-
ous injury.

If it should become necessary to perform checks
on system components or high voltage tests with
“live” circuits, be extremely careful and follow all
established safety practices.

Routinely check for any developing gas plumb-
ing leaks.

Do not allow children or bystanders to be near
the grain dryer or grain handling machinery while
it is operating.

Do not operate the grain dryer without all safety
shields in place and secure.

NOTE: To provide clear illustrations in this

Before servicing, disconnect all power, wait 15 min-
utes, then verify that no voltage is present.
Failure to follow these instructions will result in

manual, some of the covers, guards and
shields have been removed.

DANGER: HAZARDOUS VOLTAGE

The AC Drive Capacitor can continue to
I discharge voltage for up to 20 minutes

after disconnect has been turned off.

death or serious injury.

This symbol is used to call your atten-

Lock out / Tag out Procedure
Requirements

The purpose of a lock and tag out procedure is fo
prevent injury and/or death to personnel by requiring
that certain precautions be taken before servicing or
repairing equipment. This includes shutting off and
locking out the electrical power source of the equip-
ment.

1.

10.

All maintenance personnel are issued a suitable
lock (or locks). The lock has the individual
worker's name and other identification on it.
Each worker has the only key to the lock.

Check to be sure that no one is operating the
machinery BEFORE turning off the power. The
machine operator must be informed before the
power is turned off. Sudden loss of power could
cause an accident.

Steam, air, and hydraulic lines should be bled,
drained, and cleaned out. There should be no
pressure in these lines or in reservoir tanks.
Any mechanism under load or pressure, such
as springs, should be released and blocked.
Each person who will be working on the machin-
ery should put a lock on the machine’s lockout
device(s). Each lock must remain on the ma-
chine until the work is completed. Only the
worker who placed the lock shouid remove his/
her lock.

Ali energy sources that could activate the ma-
chine must be locked out.

The main valve or main electrical disconnect
must be tested to be sure that the power to the
machine is off.

Electrical circuits must be checked by quaiified
persons with proper and calibrated electrical
testing equipment. An electrical failure coutd
energize the equipment, even if the switch is in
the OFF position. Stored energy in electrical ca-
pacitors should be safely discharged.
CAUTION: Return disconnects and operating
controls to the OFF position after each test.
Attach accident-prevention tags, which give the
reason for placing the tag, the name of the per-
son placing the tag, how he/she may be con-
tacted and the date and time the tag was placed.
No one removes the lock without proper author-

ity.



Locks

Each worker must have hisfher own lock and the
only key to that lock.

The lock should be substantial and durable, and
should have the name of the employee onit. In
addition, focks can be color coded to indicate differ-
ent shifts or types of crafts,

When more than one worker is servicing a piece of
equipment that must be locked out, a lockout adap-
tor can be used, which allows all the workers to
place their locks on the disconnecting means. After
the work is completed, each worker removes his/
her lock and the machine is then returned to ser-
vice.

Tags

DO NOT USE TAGS ALONE. Use tags or signs in
addition to locks.

Tags must state the:

* reason for the lockout.

* name of the employee who is working on the
equipment and how that person may be
reached.

* date and time the tag was put in piace.

Tagout devices shall be capabie of enduring at
least 50 pounds of pull, and a non-reusabie type.

Blocks

Suitable blocks are another important safety device
for making a piece of equipment safe to be repaired
or serviced. Blocks must be placed under raised
dies, lifts, or any equipment that might inadvertently
move by sliding, falling or rolling.

Blocks, special brackets, or special stands such as
those commonly used under raised vehicles, must
be available at all imes. Another form of blocking
is the placement of a blind. A biind is a disk of
metal placed in a pipe to ensure that no air, steam,
or other substance will pass through that point if the
system is accidentally activated.

Before installing blinds or biocks, bleed down
steam, air or hydraulic lines to get rid of any pres-
sure. Coiled springs, spring-loaded devices or sus-
pended loads must also be released so that their
stored energy will not result in inadvertent move-
ment.

Electrical Power Lockout & Tagout

End of season dryer shutdown.

Once the dryer has completed drying for the season,
it must be emptied and cleaned out. The use of the
grain dryer as a grain storage unit will void the war-
ranty. The grain dryer was not designed as a
storage unit for wet or dry grain. The screen per-
foration allows the grain to rehydrate and swell in
size if left in the machine too long, resulting in per-
manent structural damage. The stored grain can
aiso bond together to form a solid piece, which can
make discharging grain very difficult and may re-
quire manual separation of grain columns.

Grain left in the dryer for an extended period of time
can be exposed to freezing, thawing and rain. This
type of exposure can lead to rehydration and expan-

sion of the kernels. Not only is this process harmful

to the machine, it can damage grain as well. Clean-
out of the machine is crucial for preservation of grain
and mandatory for safe operating conditions.




REMOTE CABINET

BUTTONS, DIALS

T

i.— Power

On Switch: When this spring-loaded switch is turned to
the ON position, the power-on light wiil be on if the rear
discharge overload door is closed, all magnetic starter
overload relay blocks are closed, and the relay is acti-
vated. High-limit lights will also be on. if not, push the
reset button on the high-limit switch.

NOTE: If there is a momentary loss of electricity, the
dryer will shut down and will have to be restarted by turn-
ing power-on switch to the ON position again.

2. — Power On Light: Indicates power-on switch has
been turned on, discharge overload door and starter over-
loads are closed, and dryer relay is activated.

3. —High Limit Light: Indicates power switch has been
turned on and high-limit switch is closed.

, LIGHTS, METERS & SWITCHES

4. — Wet
Grain Fill Switch: When switch is in the MANUAL posi-
tion, the wet hopper fill equipment will start immediately
when the rotary FILL switch in the hopper signals for grain
and stops when the hopper is full.

When the switch is in the AUTOMATIC position, the ro-
tary FILL switch will start the fill equipment automatically
after the preset time on the delay and stop fill equipment
when hopper is full. Filling time is monitored with the
grain flow timer.

5, — Fill Light: Indicates that the grain leve! in the hop-
per is low and the rotary FILL switch in the hopper has
closed activating the customer-supplied filt equipment.

§. — Grain Flow Light: Indicates low grain level in wet
hopper. Light comes on when Grain Flow Timer reaches
zero and dryer is shut down. Grain flow shutdown occurs
when the fill has run continuously for the timer setting
without reaching the level switch to indicate full.



REMOTE CABINET

BUTTONS, DIALS, LIGHTS, METERS & SWITCHES CONTINUED
See Diagram on Page 8

7. — Fan Start-Stop Buttons: Green buiton starts and
red button stops the fan.

8. — Air Pressure Switch: Iindicates that the air pressure
switch is closed, the fan motor magnetic starter is en-
gaged, and the dryer is fuli of grain.

9. — Gas Valve Light: indicates ignition board terminal
V1 s powered to open solenoid valves for burner ignition.
Light remains lit as long as flame sense probe continues
sensing burner flame and terminal V1 is powered. If
sensing is lost, board will lock out and shut down solenoid
valves and gas valve light.

10. — Burner Ignition Switch OFF/ON: After a (10) sec-
ond delay, the ignition Board terminal V1 is energized to
open gas solenoids for burner ignition. Gas valve light
will also be energized. If burner does not ignite in (10)
seconds, ignition board will lock out, de-energizing the
gas solenoid valves and gas valve light. Switch will have
to be turned to OFF then back to ON for another try at
burner ignition. The ignition switch has a second contact
(NC) to bypass the temperature controller alarm relays
when the burner is off.

11. — Discharge (Unload) Auger Switch: Discharge
switch engages the discharge relay. The relay signals the
external takeaway equipment to run and holds the mo-
mentary path to keep the relay coil on. If there is a mo-
mentary loss of electricity, the dryer wili shut down and
the discharge will have to be restarted.

12. — Discharge Auger Light: indicates that the sweep
and discharge auger is running.

13. — Discharge Metering Switch: When the switch is
turned to the MANUAL position, the AC drive motor will
run constantly and the speed of the sweep will be con-
trolled by the manual drive speed control dial.

When this switch is in the AUTOMATIC position, the
Moisture Control Board will speed up or siow dowi the
AC motor automatically.

14. — Manual AC Drive Speed Control: This manual
speed control is used to adjust the speed of the AC motor
that drives the grain sweep arm and changes discharge
speed when discharge metering switch (Ref. 13} is in the
MANUAL position only. Be sure to disengage lock before
turning the dial.

15, — Moisture Control Balance Dial: This balance dial
is used to equalize the moisture control decrease and
increase indicator lights before turning the discharge me-
tering switch to AUTOMATIC. Once in AUTOMATIC, the
dial is used to make smali adjustments in the moisture
content of the discharged grain.

16. — Moisture Control Decrease Light: Indicates that
the discharge rate is decreasing if moisture control is in
AUTOMATIC.

17. — Moisture Control Increase Light: Indicates that
the discharge rate is increasing if moisture control is in
AUTOMATIC.

18. — Moisture Monitor: Displays moisture readings,
performs moisture calibration and communicates with the
PLC and the printer to produce moisture calibration read-
ings.

19. — Discharge Meter: Indicates the rate of discharge
when discharge metering switch is in MANUAL or AUTO-
MATIC.

20. — Temperature Controller: Controls the propor-
tional valve that regulates the amount of gas supplied to
the burner. Digital display shows temperatures. Contains
both plenum high and low shutdown +/- 40° from actual
and set point.

21. — Printer: Provides printed records of time, day, dis-
charge grain moisture, temperature, and average mois-
ture content,

22.— Hour Meter: Records hours of dryer operation.

23. — Temperature Control ON/OFF Switch: Supplies
power to temperature controller of plenum chamber {cal
controller). This switch must be ON to light the burner.
Swiich is also used to reset temperature controller without
shutting down the dryer.




CAL CONTROLLER FEATURES

« Cal Controller unit displays set point and actual ple-
pum temperaiure simultaneously.

« Cal Controller unit reads plenum temperature with an
RTD (Resistance Temperature Device).

« Cal Controller unit uses a PiD loop control to keep
temperature within +/- 2° in plenum chamber.

« Cal Controller unit has an auto-tuning feature to auto-
matically set PID values. This allows the controller to
maintain temperature tolerances as ambient condi-
tions, media and gas pressure are changed.

« Gas flow is controlled with a proportional actuator on
a butterfly valve that takes 30 seconds to fully rotate
90°

+ The proportional valve opens and closes from Cto
100% to change gas flow and fluctuate the plenum
temperature.

» When actual temperature is more than 37.5° below
the set point, the control signal will be at full output to
open valve.

e Once actual temperature in plenum chamber nears
the set-point temperature, the proportional valve CAL Controller
starts to close to drive the temperature to the set
point,

e The bottom end of the proportional valve can be ad-
justed to leave a percentage aiways open, which may
be necessary to keep the burner lit.

« The travel of the proportional valve can be adjusted to
either increase or decrease total amount open.

« Safety circuit for dryer is wired through controller, by
means of a relay.

« The high temperature fimit shutdown is 40° over set
point. This alarm latches on, power o clear,

+ The low temperature limit shutdown is 40° below sot
point.

NOTE: When first starting the dryer, the low temperature

shutdown is inhibited and does not beome active until it

reaches a temperature within 40° of set point. If the dryer
loses the flame of the burner and temperature drops more
than 40°, the dryer wili shut down.

+ Diagnostics will display alarm after shutting down
dryer.

» Red LEDs to the left of the SP display (bottom)
indicate atarm (Upper LED is for high temperature,
tower LED is for low temperature).

« The green LED {upper left corner) flashes as the con-
trol output is calculated and changed.

Proportional Vaive

10



Moisture Monitor and Printer

The Moisture Monitor consists of a Flat Plate mois-
ture sensor, 2 Line Text display {HMTI), PLC controt-
ler, panel mount printer and 12vdc power supply.

Moisture
| Temperature

Moisture Calibration Tip:

Before attempting to calibrate moisiure, make sure
that the temperature reading is accurate using the
Temperature Bias control. When temperature is cor-
rect and grain is flowing across the sensor, the mois-
ture can be calibrated.

User Screen Menu and Screen Views

Moisture. -

IGrain Moist & Temp
Température-

Function Buttons:
F1 (Start Print)-Enables communication from the
PLC to the printer and starts the print timer

F2 (Stop Print)-Disables communication from the
PLC to the printer

F3 (Alarm Reset)-Clears the moisture alarm and
resets the alarm timer

F4 (Calib Sensor)-Calibrates moisture reading to
match entered test moisture value from the calibra-
tion screen. If printing is enabled, a header line will
print each time calibration is performed. See page 4
for detailed procedure.

Standard Buttons:

Arrow Keys-Moves cursor on menu screens,
changes settings on some screens when value is
blinking.

Shift-Pressed at the same time as function buttons
for second functions as described below.
Esc-Used to navigate between menus and exit
screens

Enter-Used to select menu choices and save sef-
lings

Shift + Function Buttons:

Shift+F1-Resets the running average moisture that
prints at the end of each interval print,
Shift+F2-Changes temperature units from Fahren-
heit (F) to Celsius (C).

Shift+F3-Resets all seitings to factory defaults
Shift+F4-Changes temperature units from Celsius
(C) to Fahrenheit {F).

Moisture Test B
et Moisture”

hTemp'e__z*'-ati;iré ‘Bias
C+/- 20) FEERES

lTempexature Bias

Moist T ilimi t

li‘-«ioislﬁre Scaling EadL
o Moist L

e g = :,.%

- ER Y

i
<

l Temperature Sealing

'lrFr‘riﬁter Contral

’Header Inforrmation

]ﬁ&istute Alarm SF’

Low-ATarm

Use the Escape key to go back fo
the previous menu at any point.
Continuing to press ESC will return
the program back to the main
menu.

Use the ENTER key to move for-
ward from one screen to the next
while making selections.

ENTER i

1




User Screen Menu and Screen Views Description

e The Grain Moist & Temp screen is the primary (default) display. After the initial power-up, the screen will display this
information. The moisture value is a 15-second average. The temperature units are Fahrenheit as a default but can
be changed by pressing Shift+F2.

« On the Moisture Calibration screen, enter a moisture vafue from a tested sample and press Enter to save, then
press the F4 function button to caiibrate the sensor to match that reading. it will take approximately 15 seconds for
the adjusted value to appear

« The Temperature Bias screen is to offset the temperature reading if necessary. Note that the temperature will affect
the moisture reading as we compensate moisture based on temperature.

o The Moisture Scaling screen shows the values that the sensor signal is scaled against to display moisture. High
scale value is automatically adjusted by the calibration procedure.

« The Temperature Scaling screen shows the values that the sensor signal is scaled against to display temperature.
e Press Shift F2 to change temperature units from Fahrenheit to Celsius and back to Fahrenheit.

« The Printer Control screen is to select the time interval between printing. The interval begins when F1 (Start Print} is
pressed.

« The Header Information screen allows adjustment of the grain and bin descriptions printed in the header.

« The Moisture Alarm SP screen shows the moisture limits against which the alarm is monitoring the current moisture.
The moisture must be outside the limits for 5 minutes to cause the alarm. This function is disabled per factory de-
fauit.

« If an alarm occurs, the text display will show a flashing exclamation point in a triangle. To view the alarm texi, press
ESC twice and you will see the menu choice "Display Alarms.” press ENTER to display. This function is disabled
per factory defauit.

Printer Output

The printer output on the interval basis is formatted as follows: time (24hr format), current moisture (interval average),
current temperature and running average moisture. The printed header consists of the date (MM-DDJ}, Bin number and
Grain type. The header will print as part of calibration and periodically {after ten interval prints) if no calibrations are per-
formed.

| »12-12-08 BIN #1 CORNZ
Header TIME MOIST TEMP RUNAVG
15:28 15.0% 070r 13.6%AV
15:27 15.0% 070F 13.5%AV
15:26 15.0% 070F 13.5%AV
15:25 15.0% 070F 13.5%AV
15:24 15,0% C70F 13.4%AV
15:23 15.0% 070F 13.4%AV
15:22 15.0% Q70F 13.4%AV
15:21 15.0% 070F 13.3%AV
15:20 15.0% 070F 13.3%AV
Sample Printout 15:19 15.0% 070F 13.2%AV
12-12-08 BIN #1 CORN2
TIME MOIST TEMP RUNAVG
15:18 15.0% 070F 13.2%AV
15117 15.0% 070F 13.1%AV
CALIB @ 15:16 57.9 HSCZ
12-12-08 BIN #1 CORN2
TIME MOIST TEMP RUNAVG
12-12 M-C MONITOR 15:16

i2



Changing Parameters

Setting the Date and Time

1.

> wN

6.

7.

Starting at the Grain & Moisture Temperature Screen
(default), press ESC twice to display menu options on
the screen.

Arrow down to "Set Time and Date” and press Enter,
The screen will show the date and time with the date
flashing.

Use Arrow Keys to adjust and Enter to save the
value and move the cursor to the next space.

After adjusting the month, year, hours, minutes and
seconds this way, pressing Enter after changing each
setting to save. Press ESC at any point to cancel
changes.

When date and time are correct, press Enter once
more to save all.

Press ESC three times to return to the main menu.

Temperature Bias

*Note: Adjusting the temperature will change the
moisture reading.

1.

Starting at the Grain & Moisture Temperature Screen
(default), press the ESC key to display menu options
on the screen.

Scroll down to “Temp. Bias” and press Enter to se-
lect. A cursor will appear in place of the smallest
digit.

Use the Arrow keys to adjust the temperature up or
down to equal the difference between the actual tem-
perature and the displayed temperature,

Press Enter when the temperature is at the desired
iavel.

Press ESC three times to go back untit the Grain &
Moisture Temperature Screen is displayed once
again,

Moisture Calibration

*Note: Temperature must be correct before adjust-
ing moisture settings.

1.

6.

Starting at the Grain & Moisture Temperature Screen
(default), press the ESC key to display menu options
on the screei.

Scroll down to “Moisture Calibration” and press Enter
to select. A cursor will appear in place of the smallost
digit,

Use the Arrow keys to adjust the moisture % level up
or down.

Press Enter when the moisture % is at the desired
level.

Press F4 to lock in the selected moisture %. For an
Accurate Reading, Do Not Press F4 Until Grain is
Flowing Across the Sensor,

Press ESC to go back until the Grain & Moisture Tem-
perature Screen is displayed once again.

NOTE: When changing moisture value, it will take 15-30
seconds fo display correct value.

I3

Printer Control

1.

o

Starting at the Grain & Moisture Temperature Screen
(default), press the ESC key to dispfay menu options
on the screen.

Scroll down to “Printer Control” and press Enter to
select. A cursor will appear in place of the smallest
digit.

Use the Arrow Keys to choose an interval between 1
minute and 30 minutes. This is how often a new
script will print.

Press Enter to save value.

Press the ESC key three times to go back untii the
Grain & Moisture Temperature screen is displayed
again.

Changing Header Information

*The header prints out only once for every ten read-
ings.

Header is shown in diagram on page 3.

1.

Starting at the Grain & Moisture Temperature Screen
(default), press the ESC key to display menu options
on the screen.

Scroll down to “Header Info” and press Enter to se-
lect. Press Enter again to make the cursor appear in
the “Grain #* space.

3. Use the Arrow Keys to scroii up or down to select

4.

5.

the desired grain number. To select the grain type,
press Enter when the desired number has been se-
lected. This wilt display the selection on the screen.
The grain numbers allow the user to assign varlous
designations to a number of different types of grain,
correspondent with the following table:

Grain #|Grain Type
1 Cormnt
Corn2
Corn3
Wheat1
Wheat?2
Soybn1
Canola
Rapesd
Milo

o Sunfir

1 Other1

~N|H O~ ]in

By ey P Y Eo

After finding the desired Grain Number, press Enter
to select and the cursor will move to “Bin #". Use ihe
Arrow Keys to scroll up or down and select the de-
sired Bin number between 1 and 12. Press Enter to
save selections.

Press ESC 4 times to return te the main menu.




Moisture Scaling

*Note: Moisture and temperature scaling shouid be
used as a last resort if calibration is unsuccessful.
Consuit factory for technical support if needed.
Factory default settings should not be changed. The de-
fault settings should be:

Auger High Limit: 100

Auger Low Limit: O

Gravity Flow High Limit: 50

Gravity Flow Low Limit: 0

if the numbers do not match these defaults, contact
Mathews Company for reprogramming guidelines.

Temperature Scaling

*Note: Moisture and temperature scaling should be
used as a last resort if calibration is unsuccessful.
Consult factory for technical support if needed.
Factory default settings should not be changed. The de-
fauit settings should be:

Temperature High Limit: 525

Temperature Low Limit: 0

if the numbers do not match these defaults, contact
Mathews Company for reprogramming guidelines

Moisture Alarm SP

Factory default settings should not be changed. The de-
fault settings should be:

High Alarm: 17.0

Low Alarm 13.0

if the numbers do not match these defaults, contact
Mathews Company for reprogramming guidelines.
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Component Parts List

Text Display HMI (Siemens TD 200)
PLC Controller (Siemens S7 224XP)
Moisture Sensor (Flat Plate)

Panel Mount Printer (Custom Plus)
12VDC Power Supply (30W)
Communications converter

Comms cable (Converter to printer)
Comms cable (PLC to converter)
Circuit Breaker (2 amp)

Thermal Printer Paper (68mm Wide)

1237010
1236989
1256884
1247021
1247023
1237063
1247024
1247025
1257059
1237065



Side View =R e T
1 High Pressure Regulator 7 Liquid Solenoid Valve
2 High Pressure Gauge 8 Main Solenoid
3 Low Pressure Regulator 9 Proportional Valve
4 Low Pressure Gauge 10 | Hand Vapor Valve
5 Strainer 11 [Vapor Line to Burner
6. Liquid Hand Valve

CAUTION: Before starting the dryer,
test for any gas leaks. Turn the gas
supply on and apply soapy water to

ALL pipe joints and unions, including : %
pipes assembled on the site and those Gas Consumptton (BTUIHr')
assembled at the factory. Model | Normal Operating Maximum
IMPORTANT: Use type of supply line specified by 10520 2,904,000 5,280,000
local codes. 10630 3,630,000 6,600,000
1. Advise your LP gas supplier that the burner requires 10730 4,114,000 7,480,000
liquid propane from the LP tank {not vapor).
2. The burner requires 1.5t0 3 psig. (10.6 to 21 kPa) 10840 5,082,000 9,240,000
of gas pressure on the Low Pressure Gauge. 101050 6,171,000 11,220,000
3. Consult the LP gas supplier for gas line size re-
quired from the supply tank to the dryer gas mani- 101275 7,502,000 13,640,000
fold that will provide the amount of fuel to meet dryer ) . A - N
BTU/Hr. requirements at the recommended operat- Bi‘sed on 200°F (93.3°C) drying temperature and 50°F
ing pressure. See Gas Consumption BTU/Hr. Chart. (10°C} outside air temperature.

4. Connect the LP gas supply iine from the tank valve
to the 3/4” (19mm.) extra heavy duty intake pipe
below the left side of the control cabinet (if you are

facing the cabinet) 15
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Gas Supply and
-

Connections: Natural Gas
- i 2 N i3

g

Natural Gas Entry

Gas Solenoid #2

Low Pressure Regulator

Proportional Valve

Low Pressure Gauge

Main Vapor Hand Valve

Sl WpN ]~

Gas Solenoid #1

o |~

Vapor Line to Burner

CAUTION: Before starting the dryer,
test for any gas leaks. Turn the gas
supply on and apply soapy water to
ALL pipe joints and unions, including
pipes assembled on the site and those
assembled at the factory.

IMPORTANT: Use type of supply line specified by
focal codes.

1. Consult the natural gas company to obtain the size of
the supply line to the dryer gas manifold. This supply line
must be large enough to provide the volume of gas re-
quired for the burner at an operating pressure of 1.5t0 3
psig. (10.6 to 21kPa) on the Low Pressure Gauge. See
Gas Consumption BTU/Hr. Chart

2 Connect the natural gas supply line to the 1

1/2" (50mm.) 10520-10730 or 2 (50mm.) 101050-101275

intake pipe.

Gas Consumption (BTU/Hr.)*
* Based on 200°F (93.3°C) drying temperature and 50°F
{10°C) outside air temperature.

Model Normal Operating Maximum
10620 2,904,000 5,280,000
10630 3,630,000 6,600,000
10730 4,114,000 7,480,000
10840 5,082,000 9,240,000
101050 6,171,000 11,220,000
101275 7,502,000 13,640,000
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10’ Tower Dryer Direct Start High Voltage Cabinet

Models 10520-10730

1
2
3
4
5
6
7
8
2]

Disconnect Switch
Ground Lug

Purge Timer

Alarm Relay

Fil! Relay
Discharge Relay
ignition Relay

VFD Relay

Air Pressure Switch

10
11
12
13
14
15
16
17

Circuit Breaker 8 Amp (1) Pole
Circuit Breaker 30 Amp (2) Pole
Motor Protector

Motor Contactor

5 HP AC Drive Unit

High Limit Switch *

Neutraf Block

Linear Limit Lights

*7 sections or fewer, located remotely on larger modsls




10’ Tower Dryer Soft Start High Voltage Cabinet
Models 10840-101275

AR KRR L
Fonn e

oo~ OSs WS

. Disconnect Switch

. Motor Contactor

. Soft Starter

. Discharge AC Drive Unit

Double Pole 460v Transformer Circuit Breaker-35 Amps*
. Single Pole Soft Starter Circuit Breaker—1/2 Amp

. Circuit Breaker 7 Amps - 120 volt

_Double Pole Cabinet Heater Circuit Breaker—4 Amps

. Double Pole AC Drive Circuit Breaker—30Amp ?

10. Time Delay

11. Ground Lug

12. Air Pressure Switch

13. 24 & 120 Volt Terminal Block

14. Discharge Relay

15. VFD Relay

16. Ignition Relay

17. Fiill Relay

18. Fan Control Relay
19. Alarm Relay

20. Cabinet Heater

21, Ignition Purge Timer
22. Ceramic Resistor 10W-3K OHM
23. Neutral Block

24, Linear Limit Lights
*Not pictured
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Tower Dryer ignition Module for Models 10520-10730

1.

Power is supplied to the air pressure switch through a
fan-motor interfock. Once the fan is running, the air
switch is powered up.

The air pressure light comes on, proving air flow. This
then provides power to the ignition switch.

Once the ignition switch is turned to the ON position,
power up the input side of the external 10-second
timer. The load side of the timer has both a resistor-
to-ground (efiminating excess voltage during timing
cycle) and a hot lead to ignition board.

When the ignition board is powered up at L1 and neu-
tral is 1.2, the board starts through lighting procedure.

The Red LED light on the ignition board wili flash once
when it first receives power. This is to reset the inter-
nal board protection and clear memory. Thisis a 1-
second delay before the board starts the first trial for
ignition.

Once the board is reset and memory is cleared, the
board will send high voltage out of E1 (coil) to the
spark plug in order to light burner and 120 volts out-
put from V1 to open up solenoid valves & light up gas
valve light. This trial for ignition will last for 10 sec.
onds. The trial for ignition ends after 10 seconds as
does the high voltage arc and 120 volts out to scle-
noids from V1.

19

Tower Dryer Ignition System

Tower Dryer Ignition Modul

7.

10.

it.

If the burner is successfully lit, the board will output
between 40 and 60 volts to flame sense probe at
burner. The flame sense probe will try to push volt-
age through flame and to chassis ground. Once the
circuit from the flame sense probe to chassis ground
is complete and the signal is strong, the board will
keep power at V1 and the solenoids remain open.

If the signal drops down or is interrupted, the board
will drop power to V1 and the solenoid will close,
causing the flame to go out.

The ignition board has a second trial for ignition,
which will occur immediately after dropping out the
burner. This will occur so quickly that the gas valve
light wili not even flash off between loss of signal and
re-rial for ignition. The second trial for ignition will not
occur if we never astablish a flame.

When we lose flame, the board will show three
flashes on the red LED light on the ignition board,
indicating lock out condition.

If burner does not light, turn ignition switch to OFE
position and back to ON position. The sequence will
begin again.




Section 2

Operation
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Start-Up Procedure

General

IMPORTANT: Inspect for and remove any foreign mate-
rial (nuts, bolts, tools, parts, etc.) from the grain columns,
discharge auger and heat chamber before filling the dryer
with grain.

CAUTION: Lock out and tag out high
voltage disconnect when working in-
side any control cabinet or inside dryer.

BE SURE TO REMOVE BURNER COVER!

1.

Adjust high limit, located inside the high voltage cabi-
net on Models 10520-10730, and inside the ignition
box on Models 10840 and 101275 (high limit is fo-
cated in the high voltage cabinet for dryers smaller
than 10 sections). Set high limit at 30 to 50 degrees
above drying temperature. Recommended settings
are to avoid nuisance shutdown.
Make sure that all gas supply is turned off and locked
ouf,

A. Liquid Propane (LP) Fuel:

¢ Turn the LP liquid line hand valve 90 © to

the piping to shut off the LP at the dryer.

) Turn the vapor hand valve 90° to the pip-

ing to shut off the gas to the burner.

*  Open the LP valve at the source.

B. Natural Gas (NG) Fuel:

e Turn the NG hand valve 90° to the piping

to shut off the NG at the dryer.

+ Open the NG valve at the source.
Remove pipe cap from vapor line to burner and open
hand valve to allow any built-up water to drain from
gas lines. Once water has completely drained, recap
end of vapor line using Teflon tape and non-
hardening pipe dope to reseal and close. Gas supply
can now be restored. See diagram on page 15.
The burner cover must now be removed from the
burner. This is located directly on top of the burner in
the heat chamber.

Make preliminary adjustment to timers located in re-
mote cabinet. Adjust fill timer to 60 seconds and
grain flow timer to 5 minutes. Make sure that arrows
on grain flow timer are setat Ix and M & 5 (for five
minutes). This can be easily adjusted with a small
flathead screwdriver. See page 23

Turn disconnect on high voltage cabinet to ON posi-
tion,

Turn Power switch to start position. ON light should
energize,

21

8.

Depress fan start button and fan shoutd come on.
Once the fan is running at full speed, the dryeris
ready to be fifled.

9. Tumn fill switch to manuat position and aliow dryer to

fill completely. Once dryer is filled, turn fill switch to
automatic position.

10. Adjust air pressure switch (located inside high voltage

11.

12.

13.

cabinet) so that air pressure fight energizes when
dryer is full of grain and fan is running. NOTE: If fan
stops for any reason or grain columns start to empty,
the air pressure light should de-energize. To adjust
the air pressure switch, perform when fan is running
and grain columns are full. Turn adjustment scrow
clockwise until Air Pressure light goes out, then slowly
turn counterclockwise until light comes back on.
Then add one haif turn CCW.

Open hand valve on gas train that would be located
downstream of the optional maxon valve. Gas pres-
sure should be indicated on the gauge located on the
gas frain.

Turn temperature control switch ON and turn ignition
switch to the ON position. This will energize the igni-
tion board and go through a 10-second purge time.
Then the ignition board will attempt to light the burner
for 10 seconds (trial for ignition). The gas valve light
should be energized while the burner is trying to light
{10 seconds).

NOTE: If burner will not attempt to light while

temperature control is in OFF position, set the
temperature control switch to the ON position
and allow controller to run through test mode

and display plenum chamber.

Once burner is lit, press * and A to scroll the num-
ber up to the desired plenum temperature. The con-
troller will display two numbers. The upper number
is the actual plenum temperature in Fahrenheit. The
lower number is the set point (SP) or desired plenum
temperature in Fahrenheit. Boftom number SP is the
only number you can adjust with arrow keys. The
plenum temperature may take several minutes to
stabilize. The controller is programmed to slow
down the rate that temperature is increasing, the
closer the plenum gets to the sef point. This is to
avoid tripping the high-limit device and overshooting
the temperature. The Cal Controller automatically
shuts down the dryer if there is a loss or gain in the
temperature of more than 40 degrees from the set
point,




14. After allowing dryer to warm up, start the discharge
system by turning the switch to ON.

SCR Speed
Control Dial

Moisture
Control

Discharge
Meter

15. Once you are satisfied with grain discharge moisture
content, it is time to balance discharge (+, - lights.
First, turn moisture control knob untii both discharge
lights go out simuttaneously. This is the dryer dis-
charge set point. it is now time to turn the Manual/
Auto switch from the manual to the automatic posi-
tion. The discharge speed meter should not change
speed while changing from the manual to the auto-
matic position on the switch.

16. Once you have dryer discharge in automatic mode,
the discharge speed will change to maintain desired
grain moisture content. When the minus light () is
on, the system is decreasing speed to maintain mois-
ture content. When the plus (+) light is on, the sys-
tem is increasing speed fo maintain moisture content.
Once in automatic mode, the manual speed control
dial is no fonger functional.

47. To change moisture content while remaining in auto-
matic, use the moisture control knob. The knob is
graduated O to 10, with 0 being the wetter value and
10 being the drier value. If you want to change the
discharge moisture content, simply turn the moisture
control dial up to a higher number for drier grain and
the minus (=) light will come on.

18. Running on continuous heat, it will take approximately
(6) minutes per point of moisture being removed fo
dry the first load.

NOTE: As the dryer is operated “Dry and Cool,” it will
be necessary to recycle the wet grain in the
cooling section back through the heat section
after drying the first load or start with dry grain
in the cooling section.

19. Test moisture content of the grain being discharged

every (15) minutes until it stabilizes.

20. If the moisture content is too high after it stabilizes,
turn the manual speed contro! dial down to a lower
number to decrease the unloading speed. Ifitis too
low, turn the speed control up to a higher number to
increase the unltoading speed.

NOTE: After any adjustment of the discharge speed,
wait 1 1/2 to 2 hours to make further speed adjust-
ments since it takes that long for grain to pass
through the dryer and for the full effect of the
speed adjustment.

FILLING THE DRYER

NOTE: Always have the fan running before filling the
dryer! Either start with dry grain in the cool section
or he prepared to catch wet grain and recycle it back
into the dryer.

There is an adjustable 0- to 3-minute delay in the dryer
wet-fill circuit. The delay is activated when the wet grain
filing switch is in the AUTOMATIC position and the filling
(fill) light is signaling for grain.

This delay prevents nuisance starting and stopping of the
fill system. 1if the wet grain filling switch is placed in the
OFF and back to the AUTOMATIC position, the delay will
recycle.

When the dryer filis with grain up to the levei of the rotary
bin switch, the dryer has reached its capacity and auto-
maticailly stops filling.

The grain flow timer will shut down the dryer if there is an
insufficient amount of wet grain to fill the hopper. When
the fill system starts, the grain flow timer will be activated.
When the timer counts down to zero, the dryer will shut
down and the grain flow light will be illuminated. Grain
flow is only a part of the circuit when discharge is operat-
ing.

CAUTION: Do not allow anyone to be
in the dryer when filling it with grain.
Always turn off and lock the electric
power supply to the control cabinet be-
fore allowing anyone to work in the
dryer.

NOTE: Either start with dry grain in the cool section
or be prepared to catch wet grain and recycle it back
into the dryer.



Setting the Grain Flow Timer

IMPORTANT: If the timer has not been set, the dryer will
shut down when the fill dial switch is turned from MAN-
UAL to AUTOMATIC.

Conveyor Fill System (Slave System)
Set the adjustable wet fiil delay for time desired (Oto
3 minutes) if not already set.
Set the Grain Flow Timer arrows at the bottom of the
timer face to X10 (times ten) and to M (minutes). It
may be necessary to remove the timer from its socket
to make this adjustment. Now turn the timer controi
knob to 1 (3x10) or 10 minutes and flip the wet grain
switch to AUTOMATIC. The fill system will start after
the 0- to 3-minute delay if the filling (fill) light is on,
signaling for grain.
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GRAIN FLOW TIMER

Example: Timer setting for conveyor fill system

Check the refill time a minimum of six times. The fill-
ing (fill} light will come on when the rotary fill switch in
the hopper signals for grain and will go out when the
hopper is full. The length of time that the filling (fill)
fight is on is the refill time (including the 0- to 3-minute
delay)

Average the (B) refill times and reset the grain flow
timer to run five minutes longer. For example, if it
takes the fill system an average of five minutes to re-
fili the dryer, set the grain flow timer to run 10 min-
utes.

NOTE: The timer does not operate when the wet grain

1.

2.

toggle switch or fill dial switch are in the MANUAL
or OFF positions.

Gravity Feed Tube System (Choke Fill System)

Set the timer for refill time desired 2 to 180 at 10 sec-
onds if not already set.

Set the grain flow timer arrows at the bottom of the
timer to X1 (times one) and fo M {minutes).

3. Grain flow should be set from 2 to 4 minutes.

NOTE: This will not cycle the fill system. The rotary

fill switch is used to shut down the dryer on loss
of wet grain only,
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Example: Timer setting for gravity feed tube system

Grain Flow Timer Operation
With the grain flow timer set to run five minutes longer
than the fill system refilling time, the timer will work as
follows:

1.

The timer will start when the fill system starts. The
red light on the face of the timer will be on and the
timer will start to count down to zero.

After the fill system refills the dryer and shuts off, the
filling (fill) fight will go out and the timer will automati-
cally reset. The red light on the face of the timer will
be out.

if there is an insufficient grain supply, the fill system
will continue to run beyond the five minute refilling
period. When the fill systam has run the length of
time that was set on the grain flow timer, the dryer will
shut down.

The Remote Cabinet pane! will have the grain flow
light on. The (2} red lights at the top of the grain flow
timer inside the remote cabinet will be on. Flip the wet
grain switch or turn the fill switch remote to OFF
Discharge must be in operation for grain flow timer fo
function.

NOTE: The grain flow timer shuts the dryer down

when it has run out of wet grain.

if equipped—the main gas supply safety shutoff
valve must be opened manually before the burn-
ers can be started.

6. Turn Power -On switch to the OFF position then to
the ON position to reset the grain flow timer.
7. Turn the fill switch to MANUAL. Restart the fan,

burner, and discharge system. Turn the fill switch to
the AUTOMATIC position. The fill system 0- to 3-
minute delay will be activated if the filling (fili) light is
signaling for wet grain.




Starting the Burner

1, Start fan by pressing the Fan Start button {green).
Check to make sure that the air switch indicator tight
is ON.

2. Open the gas vapor hand valve.

3. Turn the temperature controller switch to ON. This
switch controls the plenum burner temperature.

4. Turn the burner switch to the ON position. After a
(10) second purge delay, the ignition indicator light
will be ON and the burner wiil light. Once the burner
is lit and the heat chamber is warm, turn on plenum
conirol.

NOTE: The (10) second purge is a safety feature that
allows the fan to purge the heat chamber of any
unburned gases that may remain after a burner
has been shut down for any reason.

The ignition board is electronically timed so that
the ignition system will spark and hold the sole-
noid gas valves open for a “trial ignition” period
of (10) seconds. If the burner does not light, the
system will “lock out,” closing the gas solenoid
valves.

5. If the LP gas line froezes, close the gas vapor hand
valve and turn the burner switch to OFF. After the
gas line thaws out, slowly open the gas vapor hand
valve all the way (handle paralief to the piping).

NOTE: Opening the gas vapor hand valve slowly will
prevent possible freezing of the LP gas line and
also prevent the temperature from rising too fast.
If the temperature rises too fast, the high limit
switch wili trip out and the dryer will shut down.

6. Push the reset button on the high limit switch, located
in the center of the standard control cabinet, in the
lower right-hand corner of the Motor Control Cabinet
on models 10520 to 10840, equipped with the op-
tional remote cabinet controls, and in a special
12"x10°x5" junction box located in Section 2 of the
101050 dryers.

NOTE: When the high limit switch trips out, the dryer
will shut down. The fan and burners will have to
be restarted.

7. Push control circuit switch up to START or turn
power on switch to the ON position and release.

8. Start the fan by pressing the FAN START BUTTON.
Check to make sure that the indicator light for air
pressure switch is on.

9. Open the gas vapor hand valve halfway.
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10. Turn the burner switch to the ON position. The gas
valve light will light and the burners will ignite.

11. The gas pressure reading on the pressure gauge
should indicate from .75 to 3.0 (10 to 20.7 kPa.) to
maintain the drying temperature during variations in
the outside temperature (especially when drying at
night}.

Sefting Drying Temperature

NOTE: Temperatures shown are Initial settings and
may have to be adjusted for local crop and
weather conditions.

1. With the burner operating, set the drying temperature
by adjusting the cal controller.

2. Press the * key with the up and down arrow to change
the desired set point (drying temperature).

NOTE: After the dryer has been operating for one half
hour, check the Cal Controller. The display, in oper-
ating mode, shows (2) numbers. The top number is
the actual temperature detected by the sensor, and
the bottom number is the current set point tempera-
ture. The controller is used to show drying tempera-
tures.

Cal Confroller Wiring

The proportional vaive (Belimo actuator) is powered from
24v and opens according to a 0-10vdc signal. This signal
comes from the temperature controller (Cal Controller).
The controller will output 10v whenever the current tem-
perature is significantly lower than the set-point tempera-
ture. To avoid overshoot upon initial lighting of the
burner, this signal output is wired through one nole of the
ignition relay.

‘The Cal conirolier has a high limit of 40° above the set
point and a low limit of 40° below the set point. Upon in-
tial power-up, the low limit is bypassed (inhibited) until the
current temperature is within 40 degrees of the setpoint.
Both the high and low alarms are bypassed when the igni-
tion switch is off.

With the ignition off, the controller can be powered off and
then turned back on to reset the low temperature inhibit or
clear a high temperature atarm latch. After the controlier
powers up and is not in alarm, ignition can be attempted.

If holding a steady plenum temperature is a problem,
check the proportional valve to make sure it rotates freely
and turn down the pressure as low as possible while still
maintaining temperature.



Drying Temperatures

Model Corn Sorghum & | Sunflowers,
Wheat Oats, Bariey,
Soybeans
Dry & Cool Dry & Cool Dry & Cool
10520 210°F 160°F 130°F
10630 210°F 160°F 130°F
10730 210°F 160°F 130°F
10840 210°F 160°F 130°F
101050 210°F 160°F 130°F
101275 210°F 160°F 130°F

Manual Discharge Mode

The discharge system has two selector switches and one
pilot light. The discharge switch on the left (labeled AU-
GER}) is a three-position switch, OFF, ON and Start
(momentary) that powers the customer relay.

The momentary position energizes the refay coil to hold
the circuit through one pole of the relay. The other pole
closes a path between the C3 & C4 terminals to control
the external takeaway system.

The right side discharge switch is labeled “metering” and
is a three-position maintained switch (MANUAL, OFF,
AUTO) that controls the discharge relay. The motor
speed reference is either manual {potentiometer) or auto
{moisture control system) input to a variable frequency
drive (VFD). The switch energizes the VFD relay to give
a run signal and turn on the discharge system light.
Power comes from the first switch so the dryer discharge
won't engage unless the takeaway system has been
turned on.

Switching from Manual to Automatic

1. Before placing the metering switch into AUTOMATIC,
the dryer should be operated in the MANUAL position
to establish a setting on the manuaf speed control
dial that will unload dry grain at the desired moisture
content. When the moisture content of the dis-
charged grain has been consistent for (2) or more
hours, it is time to switch to AUTOMATIC. Be sure
the set point dial or moisture control dial is set at 0.

2. While the metering switch is in MANUAL, turn the
moisture control dial clockwise to balance the niois-
ture control system to the point at which both the -
decrease and (+) increase lights are off. At this point,
the moisture control system is calibrated to the mois-
ture content established in the MANUAL position.

3. Turn the Metering switch up to the AUTOMATIC posi-
tion on the remote panelf.
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Now the manual speed control is OFF and the discharge
rate is being controlled by the moisture control board,
thermistors and the setting on the auto set point dial or
the moisture control balance dial on the remote panel.

The unloading speed on the discharge meter should be
the same as when the switch was in MANUAL, but the
meter will begin to change automatically.

When the moisture content of the incoming grain
changes (wetter or drier), the discharge rate will change
automatically. If the speed slows down because the in-
coming grain is wetter, the (-) decrease light will come on
and the discharge meter indicator will drop until the
unload speed is automatically adjusted. When the ad-
justment is completed, the {—) decrease light will go out
and the discharge meter indicator and the unload speed
will remain constant until another change is required.

if the discharge speed increases because the incoming
grain is drier, the (+) increase light wilt come on and the
discharge meter indicator will move up until the unioad
speed is automatically adjusted. When the adjustment is
completed, the (+) increase light will go out and the dis-
charge meter indicator and the unload speed will remain
constant until another change is required,

The system will automatically change speed (+) increase
or () decrease to keep the discharge grain at the
moisture content that was selected when the Moisture
Control System was in the MANUAL position.

If the discharge speed increases because the incoming
grain is drier, the (+) increase fight will come on and the
discharge meter indicator will move up untit the unload
speed is automatically adjusted. When the adjustment is
completed, the (+) increase light will go out and the dis-
charge meter indicator and the unload speed will remain
constant until another change is required.

The system will automatically change speed (+) increase
or () decrease to keep the discharge grain at the
moisture content that was selected when the Moisture
Controf System was in the MANUAL position,

Automatic Moisture Control System

There is a diract relationship between grain temperature
and grain moisture. Any change in grain temperature will
mean a change in grain moisture. If the temperature of
the grain goes down, the moisture content will have in-
creased. If the temperature of the grain goes up, the
moisture content will have gone down.

The automatic moisture control on M-C dryers maintains
uniform moisture content of the grain being discharged
from the dryer by changing the unloading speed of the
dryer.




The moisture control is sensing grain temperature and
reacting to it by slowing down or speeding up the unioad
rate of the metering rolls.

NOTE: As the dryer is operated “Dry and Cool,” it will
be necessary to recycle the wet grain in the
cooling section back through the heat section
after drying the first load or start with dry grain
in the cooling section.

Running on continuous heat, it will take approximately (6}
minutes per point of moisture being removed to dry the
first load.

When the first load is dry, turn the spring loaded dial au-
ger switch to ON and release. The discharge light will be
ON.

Operation of the Discharge System with the
Automatic Moisture Control System

The dryer sweep system is driven by a 5SHP AC variable
speed 3 phase 230V AC motor and reduction gearbox
drive.

1. The discharge system is started by turning the spring-
loaded auger switch, located inside the remote cabi-
net, clockwise all the way and releasing it. At this
time, the customer takeaway system will be engaged.

2. When the metering switch is in the MANUAL position,
power flows directly fo the AC discharge system drive
motor. The speed of the discharge system drive mo-
tor is controlied by the setting on the manual speed
control dial and appears on the discharge speed me-
ter. The speed control dial is graduated from (0) slow
to (10} fast.

3. When the metering switch is in the AUTOMATIC po-
sition, the speed of the discharge system drive motor
is determined by the moisture control board, thermis-
tors, and setting of the Auto Set Point Dial.

When the moisture content of the incoming grain in-
creases, the thermistors sense the change in grain tem-
perature {(cooler) and signal the automatic moisture con-
trof board to slow down or stop the discharge system mo-
for to prevent the discharge of wet grain from the dryer
when moisture is above the selting of the auto set point
dial.

Then the moisture content of the incoming grain de-
creases, the thermistors sense the change in grain tem-
perature (warmer) and signal the automatic moisture con-
trol board to increase the speed of the discharge motor to
prevent the over drying of the grain.

26

Moisture Control Setting and Adjustments
When in Automatic

The discharge rate will change to keep moisture content
the same as when in manual. However, if you want to
change the discharge moisture content when operating in
automatic, simply turn the Moisture Control Dial up to a
higher number for drier grain or down to a lower number
for wetter grain. When you turn the dial, either the (+)
increase fight or the {~} decrease light will come on and
you will see the discharge meter indicator change to
reflect the change in speed.

Approximate Discharge Speed Dial Settings

Modei Crop and Drying Moisture Removal
Mode 20%-15% | 25%-15%
10520 |Corn—Dry & Cool 3.6 1.8
10630 |Corn—Dry & Cool 4.7 2.4
10730 |Corn—Dry & Cool 5.5 2.9
10840 |Corn—-Dry & Cool 56 3.0
101050 | Corn—Dry & Cool 7.1 38
101275 { Corn—Dry & Cool 8.7 4.7




End of Day Shutdown

1. To shut off the dryer, close the fiquid propane (LP)
gas supply valve at the tank or close the natural gas
supply valve. Operate burners until the flame goes
out, then furn off the ignition switch.

2. Close gas vapor hand valve and liquid line intake
valve on dryers equipped with liquid propane {LP)
burners.

3. Operate fan about (15} fo (20) minutes to cool grain in
dryer, then turn off fan and flip the power on switch to
OFF,

4. Turn off and lock the electric power supply to the
dryer.

Next Day Startup

1. Turn on electrical power to dryer. Turn Power On
switch to ON, place wet grain switch or fill switch into
AUTOMATIC, place low temp shutdown switch into
START and push green button to start fan.

2. Open the liquid propane (LP) gas supply valve at tank
or natural gas (NG) supply valve and liquid fine intake
valve on dryers equipped with liquid propane burners.
Now open the vapor hand valve.

3. Start burners. Allow thermometer to reach drying
temperature before turning the discharge auger
switch to ON and releasing. Now turn metering
switch to MANUAL,

4. After the dryer has been unloading grain for at least
{15} minutes, the metering switch can be placed into
AUTOMATIC,

DO NOT ATTEMPT TO RE-BALANCE THE MOIS-
TURE CONTROL SYSTEM.

Going Back to Manual

You can switch back to MANUAL at any time. Just turn
the metering switch to the MANUAL position. At this time,
the moisture control system will be off and the discharge
systom speed will be controlled by the manual speed con-
trol dial. The discharge meter will indicate the manual
speed setting. !f you want to unload at the same speed in
manual as automatic, adjust the manual speed control
diat until the discharge meter needle is at the same read-
ing as in automatic.

When operating in MANUAL, the (+) Increase and {-)
decrease lights may be lit. However, they are only
indicating what would happen if you were in AUTOMATIC
based on the set paint of the moisture controfl knob.
When in MANUAL., you can balance the {+) increase and
() decrease lights, but unless you go to the AUTOMATIC
position, nothing will change. In the MANUAL position,
the discharge rate can only be changed by adjusting the
manual speed controf dial,

WARNING: Check and clean the inside
of the dryer heating and cooling cham-
bers daily, or more often if needed.
Most dryer fires are caused by poor
housekeeping.

Final Shutdown
When the last grain to be dried has been put into the
dryer, place the discharge auger switch into the OFF po-
sition to stop the discharge system motor before the
grain has dropped below the perforated area in the wet
grain holding area of the roof section.

Dry this remaining grain for approximately (6) minutes
per point of moisture to be removed. When grain is dry,
close the LP gas supply valve at the tank or close the
natural gas supply valve.

Operate the burner untit the flame goes out, then place
burner switch into the OFF position. Close gas vapor
hand valve (handle 90° to the piping). LP gas—close the
liquid intake valve, run the fan approximately (20)
minutes to cool grain in the dryer.

After cooling, shut off fan and empty dryer by placing the
discharge auger switch in the ON position. Wait until the
last of the grain has been removed from the dryer
discharge auger by the customer's dry grain take-away
equipment. Place the discharge auger switch into the
OFF position to stop the discharge motor.

Grain tower dryers are not designed to be a grain
storage device. Once grain is dried, it needs to be
emptied from the dryer and stored in an appropriate
facility. Grain stored in a dryer for more than one week
may cause damage to the machine.




Section 3

Maintenance
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Cleanout Recommendations

Proper cleaning maintenance of a grain dryer allows the
dryer to perform more efficiently. When the screens of a
dryer are clean, the air flow moves more easily through
the grain wall. As debris builds up inside the dryer, the
likelihood for internal probfems increases.

The recommended tool for cleanout is air—preferably
from a vacuum; however, using a non-metallic brush or
broom also works. Should water be used for cleanout, be
aware that some residue can form a paste inside the
dryer, sticking to internal surfaces and becoming difficult
to fully remove.

Internal cleaning of the grain dryer should be performed
on a daily basis to prevent screen perforations from be-
coming plugged. Dirty internal conditions can result in
the combustion of debris.

Note: Setting the fill timers is very important in pre-
venting internal debris buildup. The recycle fill
timer (0-180) should be set for as short a time
frame as possible. The grain flow timer needs
to have time frame decreased to five minutes at
maximum,

Cleaning the Outside of the Dryer

* The outside perforated screens of the dryer need to
be kept as clean as possible for safety and performance
reasons. The perforation of the screens allows heated air
saturated with moisture from the grain to discharge from
the machine. This process also creates a damp atmos-
phere on the outside of the screens and can allow the
outer shell of the kerne! to deposit or build up on the outer
side of the screen. These deposits of debris can eventu-
ally build up to a point of fully plugging the path of air
through the screen. This will result in loss of capagcity and
higher cost of drying. In addition, the chamber inside can
show static air pressure present when the dryer is not full
of grain. The burners should not be lit when the dryeris
not full of grain. The hot air will follow the path of least
resistance and rush out the top of the dryer where grain is
not present. This will change the drying condition and
characteristics of the drying process. This change can
lead to overheating the top of the grain column, damaging
grain and potentially grain combustion.

* The outside screens can be cieaned on an as-
needed basis using brushes, compressed air or water.
This process can be done during the drying process and
can affect discharge rate. The proper way to clean is to
brush down the screens while grain is in pracess, as this
will heip push material out of perforations. The discharge
rate should increase as the dryer is cleaned because
more surface area is now exposed to heated air passing
through the grain columns.
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¢ Cleaning with water is a common method but if the
dryer is empty, water will be permitted inside the plenum
chamber, which may result in additional inside mainte-
nance. When the outside screens become fully plugged,
the inside screens also need to be checked. When airis
no longer passing through the grain colurnn, the inside
screen will not self clean. if the inside screens plug, they
will always create a debris buildup on the outside. The
two surfaces are dependent on each other to keep clean
from debris. The accumulation of debyris on the inside and
outside of screens affects both safety and function.

Seasonal Daily Cleanout and Maintenance

Note: When cleaning inside the grain dryer, a protec-
tive breathing mask is recommended for personal
safety.

1. Disconnect all electrical power and gas; this is a lock-
out and tag-out procedure,

2. Do not let grain fines, bees’ wings and dust accumu-
fate inside the dryer.

3. Keep the surroundings clean at all times, to prevent
breeding places for insects and other pesis,

4. Inspect any loose bolts or screws. Tighten as
needed.

5. Using a non-metallic brush or broom, sweep inner
screens and channel rings going from top to bottom.

6. Sweep clean the heat floor to remove any debris,

7. Check burner section to make sure wires look good
and burner is clean of debris.

» [f burner ports are plugged, clear them with a
piece of wire or a drill bit.

8. Open the cooling floor door and sweep any foreign
material onto the grain deck floor or remove it from
the dryer through air doors.

9. Clean outer screens and channel rings if necessary

by sweeping them with a brush or power washing

them with water to maintain current dryer capacity.

Wipe down and calibrate moisture sensors.

* [f sensors are reading high, extra fuel is being
used to dry the grain.

» Ifthe sensors are reading lower than actual grain
moisture, the risk of spoilage and reduced quality
ocours,

1. Inspect any icose bolts or screws. Tighten as needed,

- Re-engage both electrical power and gas fuel supply

back on.

Once the dryer is back to normal operation, inspect

the columns for grain movement. The grain should

be maving down the grain column freely. If not, the
dryer should be manually shut down. Empty the
dryer to detect whether all columns are moving when
discharge is running. This will determine whether
there is a problem or not. If all columns are properly
moving, filt dryer and restart the drying process. if
grain is not moving, a cause must be determined.

Debris buildup near the metering systemn can keep

grain from exiting the dryer. This must be cleared

manually before starting to dry grain through the
dryer.

10.

13.




Preseason Check

CAUTION: Before starting the following

steps, turn off and lock the electric

power supply to the dryer. Place circuit

breaker in the control cabinet into the

OFF position and lock the control cabi-
h net doors.

—

Clean out heating and cooling chamber.

2. Remove weather cover from burner. At this time,
also check spark plugs and wires for cracks, heat
damage and loose connections.

3. Check wires in 17 x 14 x 18 1/2" ignition board
box(es) tocated in upper cooling section, for cracks
and loose connections.

4. Grease fan motor bearings. Apply grease until it
comes ouf relief port. Use Chevron SRI-2 grease or
equivalent.

5. Check oii in 50:1 gearbox and grease.

A. Oil must be at least 1/4" over gears
B. Grease top bearing

Grease U-joint on 50:1 gearbox drive shaft.

Grease helt tightener pivot.

Replace spring tension on belt tightener.

Grease 1" discharge system jackshaft bearings.

0. LP gas-—remove plug at end of gas strainer, remove

and ciean screen. Replace screen and plug.

11. Unlock control cabinet door (be sure power is still

OFF) and check all wires for cracks, nicks and loose

connections, espectally on high voltage wires. Also

be sure to check connections on earth ground wire
lug in control cabinet and at copper ground rod next
to dryer.

SOENO

Post-Season Dryer Maintenance

CAUTION: Before starting the following
steps, turn off and lock the electric
power supply to the dryer. Place the
circuit breaker in the control cabinet into
the OFF position and fock the control
cabinet doors.

NOTE: During this procedure, wearing a dust mask is
strongly recommended.

1. Disconnect all power and turn off the gas supply be-

fore proceeding with any post-season maintenance.

Place supplied weather cover over burner.

Using a non-metallic brush or broom, sweep the inner

screen clean, going from top down to bottom.

4. Sweep out the Heat Floor to remove any debris from
the floor

5. Open the cooling floor access door, sweep out all
foreign material.

6. Clean off the grain floor along with the sweep arms.

w N
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NOTE: Be sure to remove grain debris that has built
up in the corner edge of the grain floor and
sweeps.

7. Visually inspect bearings to see if there is any indi-
cation of one needing to be replaced and make a
note to replace any that are suspicious. Inspect
any drive belts and chains to note if any need re-
placing. Lubricate chains for the winter.

8. Use power washer on the outer screens if dirt has
filled the perforations.

9. Remove cooling floor sections and remove grain
from the bottom of the dryer.

10. Replace the cooling floor sections.

11. Grease fan motor bearings and fan bearings with
Chevron SR1-2 or equivalent.

12. Use a vacuum cleaner to remove any dirt from con-
trol cabinet.

13. Place supplied weather cover over burner.

In Case of Fire

Call the Fire Department,

Shut off the electrical and fuel supply to the dryer.

Shut down the entire drying operation, including

grain flow into and out of the dryer. The emergency

controls may have already done this.

4. Do not try to cool a fire by running the fan(s).

5. Never run grain from the dryer into the elevator or
storage if a fire is known or suspected.

6. Locate the arsa of the fire.

7. I the fire can be extinguished with a fire extin-
guisher, water hose or by removing the burning ma-
terial, this should be done right away. Watch the
dryer closely for another fire after one has occurred.

8. Emergency discharge slide gates at the bottom of
each column as well as easy access gates located
near the discharge area permit fast dumping of
each individual grain column.

9. A fire extinguisher should be located at or near the

dryer. If a fire seems to be getting out of control,

call the fire department. Avoid chopping holes in
the dryer if possible.
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AC DISCHARGE DRIVE SPEED CONTROL

Keypad Instructions:
Keys are:
e ESC - Backs ouf of menus

* ARROWS - Scrolls up and down through menus
* ENT - Displays data numbers and saves data

Codes that Display Faults on Drive:

» OCF = Qvsrcurrent
* SCF = Motor Short-circuit insulation fault
* InF = Interna!l Fault
s CFF = Configuration Fault
¢ SOF = Over Spsed .
«  OHF = Drive Opverload Example: 5 HP AC Drive
e OLF = Motor Overload Level | Code |Description M-C Factory
+ OSF = Over Voltage I —— rypr—— S;t:ng Doefau!t
*  ObF = Over Voltage During Deceleration F r olor Frequency 60Hz  50Hz
=1 ; n ominal Motor Voltage
» PHF = Line Phase Failure UnS  Nominal Motor Volt 230* 230
 USF = Under Voltage FrS Nominal Motor Frequency 60 50 Hz
»  CrF = Charging Circuit nCr Nominal Motor Current 12.2 8.0
nSP  Nominat Motor Speed 1725 1715
AC Drive Parameters COS  Motor Power Factor 0.88 0.88
— r8C  Cold State Stator Resist  nO nQ
Level [Code |Description gle?h g [F)icf::;rl{ tUn Auto Tuning hO
S
SEt ACC  Acceleration Time 5sec 3.0 t'th C:;tzm;;?:t‘::i 30nE ntAb
dEC  Deceleration Time S5sec 3.0 ge q _'
LSP  Low Speed 5.0hz 0.0 nrd Random switching freq yES yES
, ) ; SFr  Switching frequency 4kHz 4kHz
10/12° HSP  High Speed 72hzi  60.0
g spee 60hz 10112 tFr Max Quiput Frequency 80Hz/ 72Hz
72
fH  Motor Thermal Current 122 110 Hz
UFr IR Compensation 25 20 SSL  Suppress Speed Loop no nO
FLG  Frequency Loop Galn 20 20 SCS  Save Parameler Config no ngc
SHA Freguenc;’ Loos Stabilty 20 20 FCS  Restore Factory Settings nQ no
SLP  Slip Compensation 100 100 +o :gc Iype 0: g‘”}""g [ 2C 2C
tdC1  Auto DG Injection Time 05s  05s ' Type of 2 wire Gontro ”g ‘Lrlf;
SdC1  Auto DC injection Current 7.7 7.7 "ia Reversel L : 4
tdC2  2nd level DC injection time O0s Os ngS gurrent nput H‘?W Oma Oma
SAC2 2nd level DC nject Current 5.5 6.1 r urrent Input High 2 ma 20 ma
JPF  Skip frequency 0 Hz 0 Hz AOIt  Analog Output Config 10U OA
JF2  2nd skip frequency 0 Hz 0 Hz do AnalogiLogic Qutput OFr neC
SP2  Speed prosst 2 10Hz  10Hz r; ge:ay R; Fg F(L;
SP3  Speed preset 3 15Hz 15 Hz r clay R2 n n
SP4  Speed preset 4 20 Hz 20 Hz SCS  Configuration Backup nQ nO
CLI Limiting Current 15.0 16.5 FCS  Reset the Configuration nQ nO
LS Low Speed Operating Time ¢ 0 FUn  stC- Stop Control
{disable) (disable) Stt Normal Stop Type nSt MP
Ftd Motor Frequency Threshold 60 60 SupP Monitoring Parameter FrHor FrH
ttd  Motor Thermal Threshold 100 100 LCr
Cld  Motor Current Threshold 12,2 11.0 (i;rerqér?tr
SdS  Scale Factor for SPd 1/2/3 30 30 all
SFr  Switching Frequency 4 kHz  4kHz *UnS can be set to 208v for dryers of that supply voltage.
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Changing Settings on AC Drive

How to Increase or Decrease Minimum Discharge

Rate:

Press “ENT” key until “SEt” appears on display.

Press “ENT" again to select next screen.

Arrow down until unit displays “LSP.”

Press “ENT" to display data.

The data displayed is in units or hertz, our range is 0

to 60 Hz.

Arrow up or down to change the number. The higher

the number, the faster the discharge. Factory setting

should be at 5.0 Hz.

7. Press “ENT” twice to save value, once desired setting
is reached.

8. Press “ESC" until a flashing “USF" appears on the
screen.

9. Press "ESC” to return to “SEt" display.

S e ol

How to increase or Decrease Maximum Discharge

Rate:

Press "ENT” key until “SEt” appears on display.

2. Press “ENT” again fo select next screen.

3. Arrow down until unit displays “HSP.”

4, Press “ENT" to display data.

5. The data displayed is in units of hertz, our range is 0
to 60.

6. Arrow up or down to change the number. The higher
the number, the faster the discharge. Factory setling
should be at 60.0 Hz.

7. Press "ENT® twice to save the value, once desired
setting is reached.

8. Press "ESC” until a flashing “USF” appears on the
screen.

9. Press “ENT" to return to "SEt” display

—

How to Increase or Decrease Current Limit of Dis-

charge Rate:

Press the "ENT" key until “SEt” appears on display.

Arrow down until unit displays “drC-."

Press “ENT" to display data (Motor Control Data)

Arrow down the menu until “nCr" appears.

The data displayed is in units of AC amps.

Press “ENT" to dispiay next screen.

Arrow up or down to change the number. This will

increase the amount of amps the motor can draw to

drive the discharge system. The higher the number,

the more torque the motor has. (Factory setting is 10

amps, but could be increased to 12 amps if discharge

will not start up.)

8. Press “ENT” twice to save value, once desired setting
is reached.

9. Press “ESC" until a flashing "USF” appears on the
screen,

10. Press "ESC" to return to “SEt” display.
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How to Increase or Decrease Acceleration for Dis-

charge:

Press the “ENT” key until “SEt" appears on display.

Press “ENT” again to select next screen.

Arrow down until unit displays “ACC.”

Press “ENT" to display data.

Data displayed is in units of seconds.

Arrow up or down to change the number. The higher

the number, the faster the speed of discharge. Fac-

tory setting should be at 5 seconds.

7. Press "ENT” twice to save value, once desired setting
is reached.

8. Press “ESC” until a flashing “USF” appears on the
screen.

9. Press “ESC" to return to "SEt” display.

2

How to Increase or Decrease Deceleration for Dis-

charge:

Press the “ENT” key until “SEt” appears on display.

Press "ENT” again {o select next screen.

Arrow down until unit displays “dEC.”

Press “ENT" o display data.

Data displayed is in units of seconds.

Arrow up or down to change the number. The higher

the number, the faster the speed of discharge. Fac-

tory setting should be at 5 seconds.’

7. Press “ENT” twice to save value, once desired setting
is reached.

8. Press “ESC” until a flashing “USF” appears on the
screen.

9. Press “ESC” to return o "SEt" display.
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DANGER: HAZARDOUS VOLTAGE

The AC Drive Capacitor can continue fo
discharge voltage for up to 20 minutes

aftor disconnect has been tured off.

Before servicing, disconnect all power,
wait 15 minutes, then verify that no voltage is pre-
sent.

Failure to follow these instructions will result in
death or serious_injury.




Cal Controller Instrument Panel Features

Green LED:
Actual Plenum Temperature
.~ Right Red LED:
~ Program holdback

Indicator

Green Display:
Process variable or
Function/Option

Orange Display:
Flenum Temperature Set
Paint,

Upper Red LED:
Indicates high temperature
shut-down limit

Lower Red LED:
Indicates high temperature
shut-down limit.

Adjustments
To enter or exit program mode: Hold down ¥ A together for 3 seconds
To scroll through functions: Press Y or A
To change levels or options: Press *
To view set-point units: Press *
To increase temperature set point: Press * A together
To decrease temperature set point: Press * ¥ together
To reset latched alarm or tune fail: Press ¥ A together briefly

NOTES: If in danger of becoming “lost in program mode,” press the Yand A together for three seconds to return to
display mode, check the INSTRUMENT ADJUSTMENTS above and try again.

When in program mode, after 60 seconds of key inactivity, the display will revert to either inPt : nonE or, if the
initial configuration has been completed, the measured value. Any settings already completed will be
retained. During program configuration, it is recommended that this feature be inhibited. Select ProG StAY in
level 4.

DIAGNOSTICS:
(-AL-) indicates both high and low plenum temperature conditions that shut down the dryer. Reset dryer
safety circuit.
(INPT—FAIL) These two words will flash back and forth. This condition is an invalid plenum chamber
temperature signal back to the Cal controller. Check the temperature input device wires to Cal controller.
(dAtA—Fail) These two words will flash back and forth. This condition is a failure of an internal component
on the controller. Controller needs to be replaced.
(tunE— Fail.) These two words will flash back and forth. The Cal controller could not complete the auto-tune
process. This will only occur when trying to auto tune. Something happened in the process to make the auto-
tuning process become corrupted. Restart auto-tuning process again to establish good PID numbers to
control temperature,

33




Operating Instructions for the Cal Controller

All parameters for the Cal controller can be changed with power on to dryer. The disconnect must be powered on, so
that the digital display on the unit is powered up. The display, in operating mode, shows two numbers. The top number
is the actual temperature detected by the dryer sensor. The bottom number shows the current set point temperature.
The controller will adjust the proportional valve output to drive the temperature to the set point. The controller has an
auto-tune function to optimize how it adjusts to get to the temperature.

1.0 How to Increase or Decrease Temperature Set Point

1.1 Wait for the unit to power up.
1.2 Press * and ¥ or A to change the desired set point.

2.0 How to Initiate Auto-tune Function

2.1 Start dryer. With fan on and dryer full, ignite burner. When temperature is near set point, start funing.
2.9 Hold down A Y together for 3 seconds. TUNE should he displayed.

2.3 Press A or ¥ until the word BAND is displayed.

2 4 Press the * and ¥ to reduce BAND to 20.

2.5 Press A or ¥ to return to BAND.

2 6 Press the *and A or ¥ until AL.SP is displayed.

2.7 Hold down A ¥ together for 3 seconds.

2.8 You are now auto-tuning. Once TUNE disappears, auto tuning is complete.
2 9 To abort auto tune, press A Y together for 3 seconds.

2.10 Press A or ¥ until the word TUNE is displayed.

2 11 Press the * and A or ¥ until ofF is displayed.

2.12 Hold down A ¥ together for 3 seconds.

2.13 Auto-tuning is now disabled.

3.0 How to Change a Level

3.1 Hold down A ¥ together for 3 seconds.

3.2 Press A or ¥ separately to page through parameters.

3.3 When LEVL is displayed, press the * key with A or ¥ to change level.
3.4 Press A or ¥ separately to page through the parameters for that level.

4.0 How to Change Parameter Values

4.1 Hold down A ¥ together for 3 seconds.

4.2 Press A or Y separately to page through parameters

4.3 Press the * key with A or ¥ to change a parameter value.
4.4 Press A or ¥ separately to go on to the next parameter.
4.5 Hold down A ¥ together for three seconds when finished.

PID Values (Standard)
e For Cal Controller with Belimo Valve: BAND: 119, int.t; 0.7, der.T: OFF
e For Cal Controller with Asco Valve: BAND: 75, int.t: 2.4, der.T: 11
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Cal Controller Settings

Function Function Function Setting Setting Function | Function Setting Default
Level Description Name Default Tower Level Name

LEVELS | Temp Input Device inPt  |nonE v I LEVEL 4 [dErS 0.5

1(3?)rvlveil~|:;§) Scale Units unit nonE F di.SS 6
Output 1 Type SP1d |nonE AnlLG no.AL oFF

LEVEL 2 | Oulput 1 Level SP1.P {100 100 ProG Auto
Manual Mode hAnd oFF ofFF LoCk nonkE
Max Output (heat) PL.1 100 100 SEt.L ofFF
Max Output (cool) PL2 100 100 LEVEL 3 |SP1.d AnLG
Output 2 Mode SP2.A |[nonE dV.hi SP2.d LY
Output 2 Options SP2.b [nonE LtCh burn up.SC
Display Resolution diSP 1 1 rEv.d tr.2d
High Scaie Limit hi.SC varies 220 rEv.iL tn.2n
Low Scale Limit Lo.8C |32 0 SPAnN 0.0
Temp Input Device inPt  [nonE Zero 0.0
Scale Units unit nonkE F ChEk oFF

LEVEL 1 Auto Tune Select tunk Off Ooff rEAD *
Proportional Band bAnd |18 i tECh *
integral Time (Min) int.t 5.0 Ver 953.1
Derivative Time (Sec) der.T 25 : rSET nonk
Derv Approach Control dAC 1.5 1.5 LEVEL P | PraG fl
Cycle Time CYc.t (20 0.1 run ofFF
Offset/Man reset oF St 0 0 FAIL rSEt
Setpoint Lock SP.LK [oFF OFF Stu PV
Setting for Output2 SEt.2 0 40 Spru hour
Band for Output 2 bnd.2 3.9 5 SEG 7
Cycle Time 2 CYC.2 |onof on.of tYPE SPr

LEVELA |Lin Input Scale Max An.hi 1000 1000 Sint cont

{Analog) Lin Input Scale Min Anllo {0 0 PCYC cont
Lin Input Max hi.in 50.0 50.0 Sub.P nonkE
Lin Input Min Lo.in 10.0 10.0 SPir 100
Lin Input Resolution dECP 0000 0000 tL.SP *
Output 3 Mode SP3.A nonE dV.Lo LEVEL C { Addr 1
Output 3 Options SP3.b  |nonE holLd Comms |bAud 3600
Setling for Qutput3 SEt.3 0 -40 Option dALA 18n1
SP3 Hysteresis h¥S.3 136 3.6 Not Used | dhuC oFF
Sensor Burn-out brn.3 uPSC uPSC
Output 3 Operation relu.3 | 3d 3d
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SOFT STARTER PARAMETERS

MC
MENU Parameter Description Setting Defauit
SEt In Nominat Motor Current REF Varies
1Lt Current Limit 400 400
ACC Acceleration Ramp Time 15 15
t90 Starting Torque 50% 20%
Sty Stop Type -F- -F-
dEGIEAC | Decel Ramp Time nla n/a
hrC/EbA | Brake Torque nfa nfa
PRO tHP Thermal protection CL 10
ULL | Motor underload OFF OFF QINISIS e
LULAUL | Motor underload threshold nia nfa
iLS Excessive start ime OFF OFF
Ol Current overtoad active OFF OFF
LOCHOL |Current overload threshold nfa nfa
_PHr_[Phaseprotection 123 o | FACE = PIF et
03 Time before start 300 R
PHL Phase loss threshold 57 10 O O
PiC Monitoring probes OFF OFF
ArS Automatic restart OFF OFF Example: Soft Starter
rht Reset motor thermals no nO _ I MENU | Parameter Description Default
drC .t Torque limit OFF OFF 1§ st2 tn2 Nominal Motor Current2 | Varies
bSt  Voltage boost 50% OFF IL2 Current Limit2 400
S5t Small motor test OFF OFF AC2  |Acceleration ramp time2 15
CLP Torque control On On 192 Starting torque?2 20
LSC Stator loss compensation 50 50 dE2/Ed? | Decel ramp time2 n/a
tIG Decel gain 40 40 e Max torque limit 2 OFF
csC Cascade aclivation OFF OFF 12 Decel gain 2 nfa
ULn Line voltage Per Dryer 480 COP Add Address (RS232) 0
FrC  Line Frequency 60 AUt thr Comm Speed (Kbps) 19.2
rer Reset operaling time no no FOr Comm Format gn1
FCS Factory control settings n0O nO ILpP Serial Link timeout 5
10 113 Logic input LA LIA PCt Remote keypad link OFF
L4 Logic input LiL LIL SUP nla Support Display selection{ LCr
IPriitPr  Preheating level / time nfa nfa *Menus above are not typically adjusted {use defaults)
LO1 Logic output 1 tAl tAl
LO2 Logic output 2 rnl rol Motor | Voltage | REF (Reference Current)| CL
r1 Relay 1 assignment riF rF 50 460 80 15
r3 Relay 3 assignment tAl ! 75 460 82.4 15
AO Analog output QCr QCr 100 460 413 20
o4 Qutput configuration 020 020 50 230 120 15
- ASC Analog scaling 200 200 75 230 165 15
100 230 226 20
50 208 128 15
75 208 182 15
100 208 250 20
40 230 85.2 15
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CHANGING SOFT STARTER PARAMETERS

Parameters for the soft starter unit can be changed with
power on to the dryer. The disconnect must be powered
on, so that the digital display on the unit is powered up.

How to set Motor Current

GRLN -

7.

Press the “ESC key until “SEf” appears on display
Arrow down until unit displays “In.”

Press “ENT" to display data

The data displayed is in units of AC amps

Atrow up or down to change the number. Set num-
ber to match motor name place AC amps. Factory
setting should match motor name plate,

Pross “ENT” twice to save value, once it is at desired
setting.

Press "ESC” to get back to the “SEt* display.

How to Set Current Limit:

1.
2.
3.
4

5.

6.

7.

Press the "ESC” key until "SEt” appears on display.
Arrow down until unit displays “iLt.”

Press "ENT” to display data.

The data displayed is in units of percentage of motor
amps.

Arrow up or down to change the number. The num-
ber should be 450% of motor full-load amps. Factory
setting should be 450%,

Press "ENT” twice to save value, once it is at desired
setting.

Press "ESC” to get back to the "SEt” display.

How to Set Acceleration Time for Bypass Contactor
Takeover:;

SR WN

7.

Press the "ESC” key until “SEt” appears on display.
Arrow down until unit displays “ACC.”

Press "ENT" to display data.

The data displayed is in units of time {seconds).
Arrow up or down to change the number. The num-
ber represents the time from when the soft starter
begins fan rotation until bypass contactor takes over.
Factory setting is 15 seconds.

Press "ENT” twice to save vaiue, once it is at desired
setling.

Press "ESC” to get back to the "SEt” display.

How to Set Starting Torque:

O

Press the “ESC" key until “SEY” appears on display.
Arrow down until unit displays “T90.”

Press "ENT" to display data,

The data displayed is in units of percentage.

Arrow up or down to change the number. The num-
ber represents the starting appiied motor torque in
percentage. Factory set should be 50%,
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How to Set Thermal Protection:

SN

Press the "ESC” key until “SEt" appears on display.
Arrow down until unit displays “PRO.”

Press “"ENT” to display data.

Arrow down until unit displays “tHP.”

The data displayed is in units of classification.
Arrow up or down to change the number. The num-
ber that appears is the rated classification of the soft
starter unit. Factory setting should be 20.

Press “ENT” twice to save value once it has reached
the desired setting.

Press “ESC” to get back to the "SE{” display.

How to Voltage Boost:

DB wN -

o

Press the “ESC” key until “SEf” appears on display.
Arrow down untiil unit displays “drC.”

Press "ENT"” to display data.

Arrow down until unit displays “bSt.”

The data displayed is in units of AC voltage by per-
centage.

Arrow up or down to change the number. The num-
ber represents the percentage of motor voltage avail-
able for motor and fan startup. Factory setting should
be 50%.

Press "ENT” twice to save value, once it is at desired
setting.

Press "ESC” to get back to the “SEt” display.




Lubrication

Lubrication is applied to all required areas before leaving the factory; however, a lubrication sched-
ule should be maintained as described below.

Avoid mixing greases. Bearings are filled with lithium-based grease before leaving the factory.

Item

Lubrication Required

Interval

50:1 Gearbox
Qil Level

Fill 1/4” over gear with SAE 90 gear lubri-
cant.

Maintain proper level. Check every 100
hours.

50:1 Gearbox

Use (5) strokes of gun grease.

At beginning and end of season.

Grease Fitting

SCR Gearbox Mobil SHC-634 or equivalent. Maintain proper level. Check every 100
hours.

U-Joints Use (1) stroke of gun grease. Every 50 hours of operation

Fan Motor(s) & Discharge
System 5HP (DC) Motor

Lubricate with SRI-2 {Chevron) grease or
equivalent. (Equivalents below)

Prior to operation and at end of season

Motor Bearings

Use Exxon Corp-Plyrex-em product or
Chevron, Inc.-SRI #2. Grease should be
lithium based

At beginning and end of season.

Cent Fan Bearings

Use only # 2 consistency lithium-based
grease with high-quality mineral oil with rust
and oxidation inhibitor. Use Shell Alvania
#2, Mobil Mobilux #2 or Texaco Multifak #2.

At beginning of season and every 100 hours
until end of season.

Axial Fans

Exxon Polygrease

At beginning of season and between 4,000
and 5,000 hours of operation until end of
season.

Unload Auger Bearings

Use Shell Alvania #2, Mobii Mobilux #2 or
Texaco Multifak #2.

Grease every 100 hours.
NOTE: In extremely dirty conditions once
daily to weekly.

Metering Roll Bearings

Use grade #2 mineral oil lithium or lithium
complex base grease,

Front bearings greasing is at beginning and
end of season. Internal bearings are brass
and do not need lubrication.

Unload Auger Gearbox Oil:

Mobil SHC-634 or equivalent

Tower Sweep Gearbox Ol

Mobil SHC-634

At beginning of season and every 100 hours
until end of season.

Only fill box 1/4" over gears.

NOTE: In extremely dirty conditions, it is
recommended to grease sooner than
every 100 hours.
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Fan and Discharge Motor Greases

Fan Motor Bearings Greases

Chevron SRi-2 Standard Oil of California
Aeroshell #16 Shell Oil Company

Hi Temp Texaco, Inc,

Andok 260 Humble Qil

Rykon #2 American Oil

Sheli—Alvania No. 2
Texaco —Premium RB2
Mobil—Mabilith SHC 100
Amoco—Rykon Premium 2

NOTES
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Section 4

Troubleshooting
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Troubleshooting the Safety Circuit

The contacts for incoming hot and neutral are found in
the High Voltage cabinet.

The 120-volt input power to the dryer circuit for dryer
controls comes from either the bottom side of the dis-
connect or the transformer {(depending on voltage) and
runs to the 7- or 6-amp mini-breaker. This breaker
should be turned off and voltage should be checked
before turning the mini-breaker on. if voltage reads
anything outside of 110 to 120 volts, the supply voltage
needs to be checked before powering on mini-breaker.

Next to the mini-breaker is a neutral block. This neutral
block feeds all neutrals throughout the entire dryer. The
electrician needs to supply neutral feed line to neutrai
block.

The incoming neutral line is connected to TB5 (white
wire) and the hot line is on TB33 (after circuit breaker}.
The incoming 120-volt supply is a 7amp mini-breaker.

Using a volt meter, hook one lead to TB5 and set meter
to AC voltage {wave sign or "V").

¢ Place second lead on T833. [f 110 fo 120 volts
show on meter, then mini-breaker is good. If no
volt appears on meter, then mini-breaker is fripped.

e Place second lead on TB53. Turn power switch to
ON position. if 120-voltage is good, move {0 the
next step. If no voltis read on the meter, there is a
problem with the power-on switch.

e Place second lead on TB-C5, if 120-voltage is
good, move to next step. If there is no voltage on
the meter, reset all manual motor protectors as AC
drive unit may have faulted out. To reset AC drive,
turn off the mini-breaker 30amp for drive, Wait until
AC drive unit screen goes dead. Then restore mini-
breaker to ON position and drive will automatically
reset.

e Place second lead on TB-C6. If 120-voltage is
good, move to next step. If there is no voltage on
meter, reset all manual motor protectors or the AC
drive unit might have faulted out. To reset the AC
drive, turn the mini-breaker 30amp for drive off.
Wait until AC drive unit screen goes dead. Then
restore mini-breaker to ON position and drive will
automatically reset.

¢ Place second lead on TB-CB. If 120-voltage is
good, move on to next step. !f there is no voltage
on the meter, then the jumper from C5 to C6 has
become disconnected. If the customer has pulled
jumper and instafted take-away and fill equipment
into safely circuit, check to see if customer’s re-
mote-starter equipment needs to be reset.

e Place second lead on TB22. If 120 voltage is good,
move to next step. If there is no voltage on the me-
ter, E-stop switch is not functioning properly.

Place second lead on TB25. 1f 120-voltage is good,
move to next stop. H there is no voltage on the meter,
mercury switch on discharge system has tripped and
door is raised or mercury switch is faulty.

Place second lead on TB20. If 120-voltage is good,
move to next step. [f there is no voltage on the meter,
the High Limit has tripped and must be manually reset
on the front of the switch.

Place second lead on TB10. If 120-voltage is good,
move to next step. if there is no voltage on meter,
Cal controller could have an alarm fault on the
screen. This must be reset by powering down the Cal
controller and then powering it back up. Alarm mes-
sage should be cleared from screen. The Cal control-
ler control contacts power up a safety relay and relay
could be nenfunctional. Relay may need to be re-
placed.

Place second lead on TB23, if 120-voltage is good,
move to next step. If there is no voltage on meter,
tinear limits have overheated and must be checked.
When linear limits overheat (218°F), they will auto-
matically reset when temperature drops below 21 8°F.
If they do not reset, they will need to be replaced.
These can be checked with power off and run conti-
nuity fest through each linear limit module.

Piace second lead on TB24. If 120-voltage is good,
then safety circuit is completed. If there is no voltage
on the meter, there is a problem with either the main
relay, 0-60 minute timer, or relay/timer board. There
is a 180-volt varistor on the side of the board. If this
goes bad, the board has seen a spike in voltage and
needs to have the board replaced. If board is good,
replace either timer or main relay.

TB24 is the main supply distribution point that will
feed voltage to the filt circuit, fan/burner circuit and
discharge circuit. These three circuits are all inde-
pendently powered up.



Safety Circuit — Customer Connections

CUSTOMER MOTOR CONTROLS (NOT 120V)
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Safety Circuit — Customer Connections

Customer connections for remote equipment are the cus-
tomer connection terminal blocks located in the remote
cabinet. They are labeled:

e Ci-C2 which are remote fill equipment
e (3 - C4 which are remote discharge equipment

e C5 - C6 which are dryer safety circuit for remote
starters

C1 - C2 are a dry set of contacts that are for customer to
supply power to C1 and G2 and would run back to cus-
tomer’s fill starter and pull in starter. C1 and C2 contacts
close when the dryer fill cycle begins. When this closes,
the dryer will start the customer's equipment running, pro-

vided that remote fill equipment has a good power source.
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C3 - C4 are a dry set of contacts and are for customers to
supply power to C3 and C4 and would run back to the
customer's discharge starter and pulf in starter. C3 and
C4 contacts close when the dryer discharge system be-
gins. When this closes, the dryer will start the customer’s
equipment running, provided that remote discharge equip-
ment has a good power source.

C5 - C6 are part of the dryer safely circuit and carry 120
volts as long as the dryer power switch is in the ON posi-
tion. The dryer originally is delivered to the cusiomer with
a jumper across C5 - C6 to allow complete testing of
safety circuit. The jumper can be removed and two wires
run from C5 & C6 to any motor starter overloads that will
be engaged when dryer is running. This will attach
through a normal closed path of contacts that will open
when the motor starters trip if thermal conditions are ex-
ceeded. Opening of this pathway will drop out the entire
dryer. Remember that the dryer is providing power from
G5 to C6 and must be tied to a dry set of contacts on cus-
tomer's equipment. This is to be done ONLY by a
trained Electrician,



Moisture Monitor Troubleshooting Guide

Problem

Possible cause

Suggested action

No data on the text
display unit

Loose cable connections, im-
proper TD200 setup

Check cable at HMI and PLC, Go to the diag-
nostic menu to confirm factory setup

No printer output

Printing not enabled,
12vdc power loss, communi-
cation issue

Press F1 (Start print), check cables at
printer, converter, PLC and power supply,
check printer setup

Temperature reading

off

Time lag in temperature,
Grain flow problem, sensor
wiring connections, sensor
needs cleaning

Check to see if grain is present, confirm wir-
Ing to sensor, clean sensor, confirm grain
temperature and offset if necessary

Moisture reading off

Graln flow problem, sensor
needs cleaning, check tem-
perature, calibration overdue

Check grain flow, clean sensor, adjust tem-
perature offset if necessary, calibrate to
tested value

No display at all

No power

Check cable, fook for lights on the PLC, check
breaker o
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Moisture Sensor Troubleshooting Guide

PROBLEM SOLUTION
Power source is not within the 8-12.4Vdc operating range Manually adjust the potentiometer
Adjustment Screw
\
' llgﬁa'dbn't il
A AP NHE B IS Y
Sensor signal fluctuates or values are abnormally high 1. Clean off the ceramic face of the moisture sensor.

2. Verify that the sensor shielded wire is properly grounded
(see next page for more detail).
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Moisture Sensor Troubleshooting Guide

Five-wire signal:
White=% moisture (0-5)
. : | Brown=Ground
g C Green=Temperature
- Red=dcv Supply

112V dc Input Power |E §| Black=Ground

Ky — =

Sy

Temperature 0-5 dc Volts
S , = QP

The two red wires connected to the thermistor are thermistar probe sensors to the circuit board.

If sensor outputs are abnormal: Moisture Sensor Resistance of Thermistor
1. Check the middle power supply (with red and black wires). Degrees Fahrenheit | Ohms of Resistance

2. Check thermistor. 32 29,500

3. Thermistor must be removed in order to read resistance, see chart: 40 23,000

50 18,800

60 14,700

70 11,500

80 9,300

90 7,400

100 6,000

110 4,900

120 4,000

130 3,300

140 2,760

150 2,300

160 1,900

170 1,600

180 1,350

190 1,150
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Cal Controller Troubleshooting Guide

Always Overshoots Set Point Temperature:
If the set point is consistently overshooting and tripping the atarm on the Cal controlier, the first-time start procedure
needs to be changed.

1. Start fan air and establish air pressure. Make sure the air pressure light is on continuousty and does not flutter.
2. Set point always overshoots. If pressure is too high, that means there is low pressure at the regulator.
3. If butterfly valve does not rotate freely, rotate it manually to free the valve.

If set point is not reached without tripping the high fimit on the Cal controlier, auto-tune from start-up position.

1. Once flame is established, press and hold down both arrow buttons simultaneously on the Cal controller for 3 sec-
onds.

Cal controller displays tune off.

Press *and A.

Display wili read tune on.

Press both arrows for 3 seconds to begin tuning function.

As the plenum temperalure rises, the display will flash “tune” and the actual temperature during the tuning process.

O G R W

Unable to Reach Set Point Temperature:

If the set point cannot be achieved, even when the valve is 100% open, there is not enough gas pressure to obtain the
selected plenum temperature.

Adijust the pressure to obtain proper temnperature. The Cal controller will start to control the opening of the valve. The
closer to the set point we get, the more the Cal controller will shut the valve until desired temperature is reached.

Plenum Temperature will not hold Satisfactorily:

1. Turn down gas pressure

2. Free proportional valve by depressing the tab and rotating the shaft freely.
3. Atftempt to auto-tune at set point.

NOTE: Plenum temperature must be around the set point to start this function

Press both arrow keys simultaneously and hold down for 3 seconds. Display will show tune off.

Press arrow up untif display reads bAnd—[number] (the correct numerical value will appear instead of “number”).
Press * and arrow until number is 20 (if possible, if trips alarm during tuning).

Press down arrow until display reads tune off. Press *and up arrow until display shows tune—At.SP.

Hold down both arrows for 3 seconds to begin auto-tuning function.

SRR

When the tuning function is complete, both actual and set-point values will be displayed on the Cal controller.

Once the Ca! controlier has tuned or auto-tuned for dryer conditions, PID numbers are automatically moved into the in-
ternal PID loop and saved for future use.
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Single Fan Tower
General Troubleshooting
Start-up and Running of Dryer

PROCEDURE TROUBLESHOOTING

Set HIGH LIMIT and LOW TEMP thermostais

Start of Operation of Dryer: 115 Volt light should be ON if not, check:

1. Main disconnect

2. Fuse is not functional or 7A circuit breaker tripped.
3. TB33 for connection (110 Volts)

4. 115 Volt butb and socket

Switch control switch to ON position. HIGH LIMIT light if not, check:

should be ON. RUN-START in START position
Overload circuit through starters

AC drive and fuses or circuit breaker
Back door mercury switch

High Limit reset

Soft starter

Burner resots

1
2
3
4
]
6
7

f

Switch control switch to START position, POWER ON and
FiLL lights ON

net, check:
FILL light will only come on when FILL switch is in
MANUAL or AUTO position and calling for grain.
2. Main relay
3. Rotary fill switch is not calling for grain
4. Grain flow fimer elapsing {(EMPTY light)

8: CAL or Honeywell controlfer
!
1.

PRIMARY CIRCUIT IS NOT COMPLETE (SAFETY CIRCUIT), TB24 IS ENERGIZED

Push fan start button. Fan should start and run. if not, check:

1. Main power voltage through disconnect and
breaker to starter

2. Starter

3. Soit starter

Switch fill refay from ON to MANUAL
Fill relay closes to provide 110 volts to customer-supplied fill equipment

Adjust .2 to 3-minute delay fill timer to desired setting.

After dryer has filled with grain, switch fill switch to AUTO position

Grain flow timer is only in the circuit in AUTO position

10.

Set grain flow timer for 2 to 10 minutes

DRYER IS NOW FILLED AND READY TQ DRY GRAIN

1.

Air switch light shoulid light. if not, check:

1. Dryer not full of grain

2. Alr pressure switch not adjusted
3. Filteris dirty J
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Single Fan Tower

General Troubleshooting
Start-up and Running of Dryer

PROCEDURE TROUBLESHOOTING

12. Switch ignition to ON position. After 10-second purge if not, check:
timer times out, #1 ignition light comes ON. This will ignite 1. Purge timer
both (or all three} burners. 2. ignition board, as follows:

« L1 is hot, L2 is neutrai {110 volt power to unit)

« V1 is hot, V2 is neutral {110 volt power to so-

lenoids)

« S1 is voltage to flame sense probe

» BGRD is grounded to the chassis

« E1 is HIGH VOLTAGE to electrode
(DANGER! Never test with meter)

13. Switch Honeywell controller from manual to automatic af- {If not, check:
ter 30 seconds of having burner lit along with setting pie- 1. Confroller
num temperature. Controller will bring plenum tempera- 2. Controller parameter setlings
ture up to selected set point and stabilize. 3. Has controller been AUTO TUNED?

14, Switch discharge system switch to “ON” position. The If not, check auxitiary motor controls (breaker)
customer takeaway system should start.

15. Switch the metering switch to manual. The sweep arm If not, check:
and auger should start up and run. 1. AC drive fault settings

2. AC drive parameter setlings

3. AC drive fuses or circuit breaker

4. Voltage output to motor. Should be 230 volt, 3
phase.

5. 5HP motor

6. Drive bells

16. Grain flow timer has a 1 to 60 minute range. Set the M-C control board response switch to 2. Set grain flow
timer according to manual.

17. Use potentiometer to adjust sweep speed. Adjust speed until moisture content of grain is the desired percent-
age. After running dryer long enough to stabilize moisture output, dryer is ready for automatic maode.

18. Use moisture control potentiometer to balance lights so that both are OFF. Before switching to automatic mode,
set response selector. Responses 1, 2, 3 1 being the fastest, 3 being the slowest response from thermistors to
change speed in the sweep system.

19. Switch metering system into automatic at this point If not, check:

1. Autofmanual switch for wiring problem.
2. 1.0 amp fuse
3. AC drive and motor
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Dryer Troubleshooting Guide

PROEBLEM

PROBABLE CAUSE

Main gas valve is opened. Main burner will not come
on.

“n

The handle on the Maxon main gas shutoff valves should
offer some resistance when they are opened. If they don't,
check the latching solenoid inside the valve by removing the
cover from the side of the valve opposite the handle. The
solenoid should energize when a pilot is established. if it
does not, check for faulty electrical connections or a faulty
solenoid.

Check for water in the gas line by opening drain vaive.
Check the hand valve in feedback line to the main gas regu-
lator. it should be partially open.

Dryer will not reach operating temperature, or it
reaches it slowly.

Low gas pressure. Increase gas pressure on main gas
regulataor.

Check for water in gas train by opening drain valve.

Make sure dryer is completely full of grain by entering the
heat plenum and looking for daylight in one of the grain col-
umns.

Gas parts in burner need to be cleaned. Glean by drilling
with a #47 drill bit.

Make sure that the gas butterfly valve is being driven wide
open by the modulating motor. If not, check motor or motor
linkage.

Blower motor(s) will not start.

Check that the fan circuit breaker and the fan switch are on.
Also, check for defective switch or bad wiring connections.
if lighted switch does not light, an air switch needs adjust-
ment, or the bulb may be burned out.

Verify closing of fan motor contactor. Check voltage on foad
side of contactor.

Inspect contactor for defective points or a burned out coil.
Inspect connections, and check voltage applied to the motor
leads to determine if the motor is defective.

if motor starts slowly, check for iow voltage during starting
due to excessive voltage drop in power supply wiring.

Burner will not fire.

Check gas supply for possible obstruction or closed valves,
Refill tank; replace or repair parts as required.

Inspect gas solenoid valves for defective coils or improper
wiring. Replace valve or coil if valve will not open with
proper voltage applied {115 volts).

Burner will not fire, but gauge shows gas pressure.

Chaeck that the igniter is properly gapped and has a strong
spark.

Inspect the porcelain and eloctrodes for damage or crack-
ing. Replace or clean if necessary.

Machine does not have chassis ground.

Uneven drying—some kernels appear brown while
others are under-dried. Uneven heat exiting from
dryer columns.

Check plenum thermostat temperature setting. Some varie-
ties of grain are more sensitive to higher operating tempora-
tures. It may be necessary to lower the plenum operating
temperature to accommodate this.

Grain is not moving through columns.

Check the dryer for fine material buildup inside the columns,
Avoid leaving the dryer columns full for long periods at a
time (2-3 days) while not operating the dryer, or during rainy
weather,

Empty the dryer and clean regularly. Do not allow fine ma-

terial to gather in the plenum chamber. ]
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Ignition Board Troubleshooting Guide
10’ Tower

Problem

Possible Cause and Solution

Difficulty lighting the burner

1.

2.
3.

Ensure gas supply to the dryer is on and hand valves
are open.

Fan must be on to achieve air pressure light.

Ignition switch set to ON, applies 120 VAC atL1 (0
voits at L2-Neutral) of the ignition board.

In some cases (towers), ignition switch powers on ex-
ternal pre-purge timer (10 seconds). Check for power
to and from timer.

After pre-purge time, the ignition board should power
out 120 VAC at V1 (V2 neutral) for a frial for ignition
period to open the solencid(s) and gas valve light. The
normal trial time is 10 seconds, [f trial is not success-
ful, voltage output stops.

Check gas solenoid operation by listening for click/
snap or feeling the vibration as they open. If solenoid
doesn’t open, check the wiring and coil for damage,
bad connections, efc.

Check the spark plug (igniter) for spark. Check the
high voltage wire for damage, good connections.
Replace the ignition board.

Burner lights but doesn't stay it

NOTE: This is most likely due to flame sensing

el B

Ensure flame sense probe is located in the flame.
Inspect the sense wire for damage, loose or wet con-
nections.

Sense wire must be routed separately from the high
voltage ignition wire.

Check that the ignition board (B.GND) is grounded
separately from all other connections. Sharing a
ground connection can cause problems.

Clean sense probe with fine steel wool.

Burner may have to be grounded at the burner body to
the burner housing.
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10’ Tower Dryer Specifications

Model
Diameter

Height

Motor Sizes
Fans

Metering

Total Running Amps
230V-3ph
460V-3ph
575V-3ph

Weight, Empty (Approx.)

Column Thickness

BTU Outputs
Normal Operating

Maximum

Drying Rates

10 pt. Removal 25%-15%
7 pt. Removal 22%-15%
5 pt. Removal 20%-15%

Heated Holding Capacity
Cooling Holding Capacity

Total Holding Capacity (Approx.)

10520
10°
317"

20HP
5HP

99.5 Amps
56.3 Amps
44.4 Amps

9,775 Ibs.

12 in.

2,904,000
5, 280,000

320 bu.fhr.
4460 bu./hr
560 bu./hr.

327.5 bu.
122 bu.
639 bu.

10630
10
357_‘8"

30HP
5HP

123 Amps
58 Amps
54.4 Amps

10,7156 Ibs.

12 in.

3,830,000
6,600,000

400 bu./hr,
550bu./hr
700 bu.thr.

416.5 bu.
122 bu.
728 bu.

10730
10
39-8"

30HP
5HP

123 Amps
68 Amps
54.4 Amps

12,155 Ibs.

12 in.

4,114,000
7,480,000

460 bu./hr.
630bu.fhr
800 bu./hr.

496.5 bu.
137 bu.
823 hu,

10840
10°
43-8"

40HP
5HP

166.1 Amps
84.5 Amps
67.6 Amps

13,112 Ibs.

12 in.

5,082,000
9,240,000

555 pbu.fhr.
755bu./hr.
960 bu. Hr.

579.5 bu.
137 bu.
906 bu,

101050
10°
51-10"

50HP
5HP

189.5 Amps
101.3 Amps
77.8 Amps

15,055 Ibs.

12 in.

6,171,000
11,220,000

680 bu./hr.
920bu./fhr.
1175 bu./hr.

717.5 bu,
175 bu.
1082 bu.

101275
10’
59-11"

75HP
5HP

243.3 Amps
128 Amps
102.4 Amps

16,793 Ibs.

12in.

7,602,000
13,640,000

820 bu./hr.
1115hu.thr
1415 bu.thr.

867.5 bu.
201 bu.
1258 bu.
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10’ Tower Dryer Discharge Data

NOTE: Dryer capacity output is all calculated numbers, this
made on finger adjustment on sweep arms. N

does not take into account any changes

N\
10" BRYER 5 HP MOTOR A/C DRIVE Smaller scale Pot Settings
7" base | Overspeed| MOTOR | SWEEP Sweep #4 | Sweep #3 | Sweep #2 Sweep #1| 5208 |4.91 AUGER
POT MOTOR RPM RPM OUTPUT | OUTPUT | OUTPUT | OUTPUT | AUGER MAX@RPM
SETTING FREQ : . BU/HR BU/HR BU/HR BU/HR RPM
10 72 20700 8.4 1613 1371 1129 807 397.5 1951.6
9.5 68.65 1973.7 8.0 1538 1308 1077 769 379.0 1860.8
9 65.3 18774 7.7 1463 1244 1024 732 360.5 1770.0
8.5 61.95 1781.1 7.3 1388 1180 972 694 342.0 1679.1
8 58.6 1684.8 6.9 1313 1116 919 657 323.5 1588.3
7.5 55,25 1588.4 8.5 1238 1052 867 619 305.0 1497.6
7 51.9 1492.1 6.1 1163 989 814 582 286.5 1406.8
6.5 48.55 1395.8 57 1088 925 762 544 268.0 1315.9
6 45.2 1299.5 53 1013 861 709 5086 2495 12251
b5 41.85 1203.2 4.9 938 797 656 469 231.0 1134.3
5 38.5 1106.9 4.5 863 733 604 431 212.5 1043.5
4.5 35.15 1010.6 4.1 788 669 551 394 194.0 9527
4 3t.8 914.3 3.7 713 606 499 356 1765 [881.9
3.5 2845 817.9 3.3 638 542 446 319 157.1 7711
3 251 7216 2.9 562 478 394 281 1386 6803
25 21,75 525.3 25 487 414 341 244 120.1 589.5
2 ¢ 18.4 529.0 2.2 412 350 289 206 101.6 }498.7
1.5 15.05 432.7 1.8 337 287 236 169 83.1 407.9
1 11.7 336.4 1.4 262 223 184 131 64.6 3171
0.5 8.35 240.1 1.0 187 159 131 94 46.1 226.3
0 5 143.8 0.6 112 95 78 56 276 135.5
—\
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10520 Dimensions
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10630 Dimensions
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10730 Dimensions
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10840 Dimensions
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101050 Dimensions
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101275 Dimensions
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Grain Drying Theory for Tower Dryers

The process of drying grain in a Mathews Company
tower grain dryer requires 3 main components:

1.

Alir: The air volume is supplied by a blower that is
vertically mounted inside the tower dryer. The func-
tion of the air is two-fold. it is a heat transfer mecha-
nism and also provides a mode of transportation for
grain moisture. The air transfers the heat from the
burner or energy source to the grain. The air assists
the heat in grain-shell penetration to dry the grain.
The second function of the air is as a mode of trans-
portation for moisture. The air absorbs the moisture
from the grain and carries that moisture outside the
dryer.

Heat/Energy: The burner that sits directly above the
blower heats the air that fills the plenum chamber and
transfers this heat from its origin to every kernel of
grain. The heat is what dries the grain or releases the
moisture from the kernel or seed. The accurate con-
trol of this heat or energy is what makes the equip-
ment energy-efficient. The most effective way {o
regulate control of this energy is through modulating-
or proportional-valve gas controls.

Time: Time, in this case, refers to the retention time
of grain inside the dryer columns. The time that the
grain is exposed to both air and heat determines how
much moisture is driven out of the grain. The longer
the exposure, the more moisture removal oceurs.
Thus, the best method for controlling the amount of
moisture removal in grain is to increase and decrease
the grain metering system of the dryer. The slower
the metering systems run, the longer the grain is ex-
posed to air and heat and the moisture removal is
increased. The faster the metering system operates,
the shorter the grain retention time and the moisture
removal of grain is reduced. The easiest way to keep
good grain quality and accurate control is to keep
heat and air consistent while varying only grain reten-
tion time. This seems to be most common and effi-
cient way of drying grain.
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Functions of air, heat and time In the drying process:

The bottom third of the dryer is suction-cooled, pulls heat
off of the grain and returns it to the burner to lower energy
consumption. This is the method of heat reclamation that
creates the most efficient use of energy in the dryer. The
top two thirds of the dryer are pressure heated to dry
grain. The air is pulled into the dryer through free air
doors or dry grain in dryer columns. The amount of air
volume the blower can move is dependent on the static
air pressure in the chambers. The higher the static air
pressure, the less air volume the blower moves. The free
air doors have adjustable opening louvers. Increasing the
amount of opening of the free-air doors increases the air
volume of the blower. The increased air volume will corre-
fate to increased drying capacity. The free-air door adjust-
ment is also a means of controlling the discharge grain
temperature. When the doors are closed, the discharge
grain temperature is closer to the ambient temperature.
The further open the doors are, the higher the discharge
temperature will rise.

The dryer plenum temperature control system
provides a method of entering one given temperature that
the dryer will maintain for consistent plenum temperature.
This temperature can be changed to an appropriate dry-
ing temperature for the product being processed. This is
the method to control fuel efficiency.

The blower pushes the air volume through the
burner and the air transfers this heat to fill the plenum
chamber and heat the grain. The grain will ahsorb the
heat and drive moisture out of the kernel or seed. The
grain moisture emitted will saturate the air, and the air will
carry the moisture out of the dryer and leave the kernel or
seed dry and hot. This heat will be reclaimed when it
moves down the dryer column and is exposed to the suc-
tion cooling process. The metering system at the base of
the dryer is continuously running, providing a continuous
flow-drying method. The moisture control system is meant
to control the metering system or grain-flow rate. The rate
is to change as grain moisture changes to maintain con-
sistent discharging grain-moisture levels. The grain
passes once through the dryer and is completely dry and
ready for storage.

The dryer control system function is to provide
safe operation and accurate controf over the system.




Grain Dryer Component Function

Plumbing components:

s Strainer; This item contains a wire filter and will col-
lect any foreign material that is in the fuel supply line.

* Solenoid: The solenoid is controlled by the Ignition
Board. 120-volt power will energize the solenoid coit and
open the gas line to allow fuel supply to flow to burner.
The de-energizing of power will allow the solenoid to
close within one second. This stops gas fiow and extin-
guishes the burner flame.

s Main Shutdown Valve: This is a manual-CN gas
supply switch that needs to be energized by the safety
circuit in order to allow the gas line to be opened. If the
safety circuit drops out for any reason, this device will
automatically drop out and shut off the gas supply. This
device is a gas-supply safety valve.

s Modulating or Proportional Valve: This valve
opens and closes to allow fuel supply to change and to
keep plenum temperature stable. The method of opening
and closing to control gas flow is normally a butterfly gas
valve. The proportional valve uses a controlling device to
dictate to the valve the direction in which it should open
or close to maintain temperature in chamber. This device
will normally display and regulate temperature using the
proportional valve as a slave to control signal. The modu-
lating valve is not attached to any electrical device for
control functions. The modulating valve contains a power
element, which is inserted into the heated chamber. As
temperature inside the chamber rises, the power element
capillary bulb heats up and internal gas expands. This
expansion causes the valve body to close the gas orifice
down and decrease flow. This constant adjustment is
how the valve maintains the set-point temperature.,

e Hand Valve: Mechanically operated ball valve to
manually open and close fuel supply to burner.

e High Pressure Relief Valve: When line pressure
becomes too great, the valve automatically opens and
relieves excess pressure until the pressure drops. Once
pressure drops, the valve will close and seal for proper
function.

¢ Low Pressure Switch: The low pressure switch is an
adjustable-pressure switch that will shut down the burner
if pressure drops below the set point on the switch. The
switch is adjustable and can be set for any pressure from
0 to 9 psig. The normal low-pressure seiting is 50% of
fow-end range of manifold pressure. This switch is nor-
mally used on CGA and CE Dryers.

* High Pressure Switch: The high pressure switch is
an adjustable-pressure switch that will shut down the
grain dryer if the pressure rises above set point on
switch. The switch is adjustable and can be set for any
pressure from 0 to 20 psig. The normal high-pressure
setting is 50% of above high end range of manifold pres-
sure. This switch is normally used on CGA and CE dry-
ers.
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¢ Pressure Regulator: This device reduces the pres-
sure input to a controlled and adjustable output. These
devices have different configurations and sizes, but func-
tionally perform two tasks: pressure reduction and stabili-
zation of output within reasonable ranges.

Field device components:

e Ignition Board: 120-volt power supply to function
Ignition Board. The board function is to supply high volt-
age from coil to either spark plug or igniter to direct spark
the burner. The board provides the flame sense probe
with 60 volts. The voltage must transmit current from the
fltame sense probe, through the flame to burner ground.
The completion of the circuit allows the ignition board to
monitor and detect the presence of flame. The ignition
board provides 120 volts to solenoids to open and main-
tain fuel supply to the burner. The timing sequence for the
ignition board is O time for pre-purge and 10 second trial
for ignition. The ignition board contains an automatic re-
set, which always resets on the board re-energizing of
120-volts.

¢ Rotary Fill Switch: The rotary fill switch is located in
the receiving tube at the top of the dryer. This is powered
by 120 volts and contains normally open and closed con-
tacts. The switch is motorized and will rotate a slicer
blade or paddie until wet grain contacts switch. The grain
stops the rotation and proves the presence of grain. This
switch is normally closed and allows the dryer to continue
to fill as long as the switch rotates. When grain stops the
device from rotating, the contact status changes to nor-
mally open and shuts off fill system.

e High Limit Switch: The high fimit switch is located in
a cabinet with a capillary bulb in the plenum chamber.
This device is adjustable to be set 40 degrees higher than
the plenum temperature set point. Once the plenum tem-
perature reaches the high-limit set point, the device will
shut down the dryer. It is a heat-over-temperature device
for eguipment and grain safety. The high-limit switch is a
normal closed contact until the temperature reaches set
point and then contacts open, shutting down the dryer.

¢ Air Pressure Switch: The air pressure switch is an
air-proving device. The switch is fully adjustable, allowing
the operator to set the air pressure switch to detect when
the fan or blower is operating. The air pressure switch is
normally open and will not close until air flow is detected.
Once air flow is detected, the switch closes and provides
120 volts to the ignition switch, allowing the operator to
light the burner.

e Thermistor: Used on the side of the diyer to detect
the fevel of temperature present in the grain. It is used to
drive the moisture control system.

e RTD or Thermocouple : Temperature sensing de-
vice to transmit signal to temperature controiler. Located
in the plenum chamber to monitor precise internal dryer
temperature of static air.



* Moisture Sensor: The moisture sensor monitors
moisture and temperature of discharge grain using DC
power and micro-processing technology to change DC
signal to moisture and temperature of discharging grain.
Moisture is measured using capacitance to the ground.
Temperature of grain is measured by a thermocouple
device on a moisture sensor.

® Linear Limit: Located outside the grain column
wrapped around the top screen section of dryer. The lin-
ear limit is an over-temperature-detection device. Once
the exhaust air emitting from dryer reaches 218° F, con-
tacts that are normally closed will open and shut down the
dryer. The opening of linear limit contacts also sounds an
audio alarm that can only be shut off by powering down
the dryer. The linear limits will close the contacts once the
temperature drops below 208° F.

*  Mercury Switch: The mercury switch is an enclosed
cylindrical tube that contains a liquid, which will readily
conduct electrical current. At one end of the cylinder is a
set of contacts that will pass power from one contact to
the other only when the liquid is present. The cylinder can
be mounted in such a manner so that the tube is rotated
and the liquid runs away from the contacts and opens the
contacts so that they are not capable of passing current.
This device is located on the back door of the unloading
auger.

* Filame Sense Probe: The flame sense probe is
mounted to the burner assembly. This probe has 60 volts
of power flowing through to the flame of the burner. The
flame will allow current to connect a circuit to chassis
ground. It is attached to the ignition board on terminal S1.

® Spark Plug: The spark plug receives high voltage
current from the ignition board and arcs at the spark plug
gap to provide direct spark ignition for burner. Used on
low pressure burners only.

® Low Pressure Burner: The low pressure burner is
located directly over the blower and is used to heat the air
flowing into the plenum chamber to dry grain.

Electrical components inside cabinets

* IEC Manual Motor Protectors: Manual motor protec-
tors are for operation of any motors. The protectors have
both magnetic and thermal protection for the motor. They
contain auxiliary contacts and fault contacts. The fault
contacts trip or open whenever the magnetic or thermal
protection is compromised. This, in turn, shuts down the
dryer.

* Soft Starter: Soft starter is used to start up and moni-
tor large blower motors. These are programmable de-
vices that have built-in motor protection and adjustable
features. The normal use of the soft starter is to lower
stait-up motor amp draw and protect motor life. Once the
motor is running and amp draw is normal, the shorting
contactor pulls in and carries the motor amp load and the
soft starter monitors high voltage lines for irregularities to
protect motor life.
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® AC Drive Unit: The AC drive unit is a single-phase
input and three-phase output to run and protect the
unload motor. This device is controlled by means of a
micro-processing board.

* Cal Controller: This device displays measured ple-
num temperature and controls the proportional valve, The
valve will open and close butterfly to adjust gas flow and
continually adjust to maintain stable plenum temperature.
This device can also function to shut down the machine if
actual plenum temperature rises or lowers by more than
40° F,

* Moisture Control Board: This printed circuit board
controls AC Drive Unit signal o increase or decrease
sweep and unload auger speed. These printed circuit
board controls are in manual and automatic. In manual,
the operator dials in a setting using the potentiometer.
The automatic control is dialing in a set point and thermis-
tor confrol printed circuit board to increase or decrease
speed as needed.

* Moisture Monitor: The display unit is used to show
both grain moisture and temperature that the moisture
sensor is contacting as dry grain discharges.

¢ Printer: Printer will periodically print out discharge
grain temperature and moisture for operator's information.

* Relay: The relay is a 120-volt coil that energizes relay
contacts to close and pass power through to proper de-
vice.

* Discharge Speed Meter: Displays the DC output
signal at which the sweep and auger system is running. It
Is used as a point of reference to the speed of the dis-
charge sysiem.

¢ Push button: These push buttons are used for start-
ing and stopping the blower. The push buttons control the
manual motor protector that runs blower.

* LED lights: All lights are 120-volt power LED lights
for daylight viewable use.

¢ Rotary Door Switches: These come in a variety of
combinations and are typically used to actuate items on
and off or switch modes ON-OFF-ON.

Potentiometers: Potentiometers are used to vary resis-
tance in a circuit.




10520 Tower Dryer Capacity Charts

Moisture Dryer Models 10520 Dry & Cool @ 170 Degrees

Removal
Corn Bu/hr Capacity Pot Set Speed Unload % Speed Heat Time Cool Time Mbtuthr Energy
30-15 157 0.5 5 1562.1 56.7 29
29-15 171 0.6 6 137.9 51.4 2.8
28-15 186 0.7 7 124.6 46.4 2.8
27-15 204 0.9 9 112.2 41.8 2.8
26-15 224 1 10 100.8 37.6 2.7
25-15 246 1.2 12 90.4 337 27
24-15 272 1.4 14 80.9 30.1 26
23-15 301 1.6 16 721 26.9 28
22-15 335 1.9 19 64.0 23.8 26
21-15 375 2.2 22 56.4 21.0 2.5
20-15 426 2.6 28 49.0 18.3 2.5
19-15 495 3.1 3 41.7 15.5 24
18-156 600 4 40 34.0 12.7 2.4
17-156 786 5.4 54 25.6 9.5 2.4

Moisture Dryer Models 10520 Dry & Cool @ 200 Degrees Fahrenheit

Removal

Corn Bu/hr Capacity Pot Set Speed  Unload % Speed Heat Time Cool Time  Mbtu/hr Energy

30-15 200 0.8 8 119.3 44.5 36
29-15 217 1 10 108.2 40.3 3.5
28-15 237 1.1 11 97.7 36.4 3.5
27-15 260 1.3 13 88.0 32.8 34
26-15 286 1.5 15 79.1 29.5 34
25-15 320 1.8 18 700 26.1 33
24-15 347 2 20 63.4 236 3.2
23-15 384 2.3 23 56.6 21.1 3.2
22-15 440 2.7 27 496 18.5 31
21-15 478 3 30 44,2 16.5 3.0
20-15 560 3.6 36 38.0 14.1 3.0
19-15 631 4.2 42 327 12.2 3.0
18-15 765 52 52 26.6 9.9 29
17-15 1002 7.1 71 20.1 7.5 3.0

This information is generated through grain dryer simulation programs and figures are approximated hased on principles
of drying, field experience and calculated computer simulation. There may be variations in calculated numbers due to
grain physiological factors, external grain and weather conditions, etc. The purpose of the capacity chart is to give op-
erators a good reference point for grain drying process data.

66




10630 Tower Dryer Capacity Charts

Moisture Dryer Models 10630 Dry & Cool @ 170 Degrees

Removal
Corn Bu/hr Capacity Pot Set Speed Unload % Speed Heat Time Cool Time Mbtu/hr Energy
30-15 198 0.8 8 163.5 45.0 3.6
29-15 215 0.9 9 139.2 40.8 36
28-15 235 1.1 11 125.7 36.8 3.5
27-15 257 1.3 13 113.2 33.2 3.5
26-15 282 1.5 15 101.7 22.8 34
25-15 3N 1.7 17 91.2 26.7 34
24-15 343 1.9 19 81.6 23.9 3.3
23-15 379 2.2 22 72.8 213 3.3
22-15 422 26 26 64.6 18.9 3.2
21-15 472 3 30 56.9 16.7 3.2
20-15 537 3.5 35 495 14.5 3.1
19-15 624 4.1 41 42.0 12.3 3.1
18-15 756 52 52 34.3 10.0 341
17-15 991 7 70 25.8 7.6 3.2

Moisture Dryer Models 10630 Dry & Cool @ 200 Degrees Fahrenheit

Removal

Corn Bu/hr Capacity Pot Set Speed  Unload % Speed Heat Time Cool Time Mbtu/hr Energy

30-15 255 1.3 13 118.8 34.8 4.5
29-15 278 1.4 14 107.7 31.6 4.5
28-15 303 1.6 16 97.3 28.5 4.4
27-15 332 1.9 19 87.7 257 4.3
26-15 364 2.1 21 78.8 23.1 4.3
25-15 400 2.4 24 70.6 207 4.2
24-15 443 2.7 27 63.2 18.5 4.1
23-15 490 3.1 31 56.3 16.5 4.0
22-15 550 36 36 15.0 14.6 4.0
21-15 610 4 40 441 12.9 3.9
20-15 700 4.7 47 38.3 11.2 3.9
18-15 806 5.6 56 32.5 9.5 3.9
18-15 976 6.9 69 26.5 7.8 3.9
17-15 1280 9.3 93 20.0 5.9 4.1

This information is generated throu
of drying, field experience and calc
grain physiological factors, externa

I grain and weather conditions,

erators a good reference point for grain drying process data,
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10730 Tower Dryer Capacity Charts

Moisture Dryer Models 10730 Dry & Cool @ 170 Degrees

Removal
Corn Bu/hr Capacity Pot Set Speed Unioad % Speed Heat Time Cool Time Mbtu/hr Energy
30-15 223 1 10 153.1 44.7 4.1
29-15 243 1.2 12 138.8 40.5 4.0
28-15 265 1.3 13 125.4 36.6 4.0
27-15 290 1.5 16 112.9 33.0 39
26-15 319 1.8 18 101.5 29.6 39
25-15 351 2 20 91.0 26.5 3.8
24-15 387 2.3 23 814 237 3.8
23-15 429 26 26 72.6 21.2 3.7
22-15 477 3 30 64.4 18.8 3.6
21-15 534 34 34 56.8 16.6 36
20-15 607 4 40 49.3 14.4 3.6
19-15 705 4.8 48 419 12.2 3.5
18-15 855 6 60 34.2 10.0 35
17-15 1120 8 80 25.8 7.5 36

Moisture Dryer Models 10730 Dry & Cool @ 200 Degrees Fahrenheit

Removal

Corn Bu/hr Capacity Pot Set Speed  Unload % Speed Heat Time Cool Time Mbtu/hr Energy

30-15 289 1.5 15 118.5 346 5.1
29-15 314 1.7 17 107.4 314 5.1
28-15 343 1.9 19 a97.1 28.3 5.0
27-15 375 2.2 22 87.4 25.5 49
26-15 412 25 25 78.6 22.9 4.8
25-15 460 29 29 69.5 20.3 4.8
24-15 500 3.2 32 63.0 18.4 4.7
23156 554 3.6 36 56.2 16.4 4.6
22-15 630 4.2 42 49.2 144 456
21-15 690 4.7 47 43.9 12.8 45
20-15 800 5.5 55 37.7 11.0 4.5
19-15 911 6.4 64 325 9.5 4.4
18-15 1104 7.9 79 26.5 7.7 4.5

This information is generated through grain dryer simulation programs and figures are approximated based on principles
of drying, field experience and calculated computer simulation. There may be variations in calculated nurnbers due to
grain physiological factors, external grain and weather conditions, etc. The purpose of the capacity chart is to give op-
erators a good reference point for grain drying process data.
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10840 Tower Dryer Capacity Charts

Moisture Dryer Models 10840 Dry & Cool @ 170 Degrees

Removal
Corn Bu/hr Capacity Pot Set Speed Unload % Speed Heat Time Cool Time Mbtu/fhr Energy
30-15 276 1.1 i1 163.0 36.2 5.0
29-15 300 1.3 13 138.7 32.8 50
28-15 328 1.4 14 125.3 296 49
27-15 359 1.6 16 112.9 26.7 4.9
26-15 394 1.9 19 1014 24.0 4.8
25-15 434 2.1 21 90.9 215 4.7
2415 478 2.4 24 81.3 19.2 47
23-15 529 2.8 28 72,5 171 486
22-15 589 3.2 32 64.4 15.2 4.5
21156 660 3.6 36 56.7 13.4 4.5
20-15 749 42 42 49.3 11.7 4.5
19-15 871 5.1 51 41.9 9.9 4.5
18-15 1055 6.3 83 34.1 8.1 4.5
17-15 1383 8.5 85 257 6.1 4.7

Moisture Dryer Models 10840 Dry & Cool @ 200 Degrees Fahrenheit

Removal

Corn Bu/hr Capacity Pot Set Speed  Unload % Speed Heat Time Cool Time Mbtu/hr Energy

30-15 352 1.6 16 120.0 28.4 6.3
29-15 383 1.8 18 108.8 257 6.2
28-15 418 2 20 98.3 23.1 6.1
27-15 457 2.3 23 88.5 20.9 6.0
26-15 502 2.6 26 79.5 18.8 5.9
25-15 555 3 30 71.3 16.9 58
24-15 610 3.3 33 63.8 15.1 5.8
23-15 875 3.7 37 56.9 13.4 57
22-15 755 4.3 43 50.5 11.9 56
21-15 841 4.9 49 44.5 10.5 5.6
20-15 960 5.6 56 38.9 9.2 5.8
19-15 / 111 6.7 67 32.9 7.8 5.7
18-15 {1346 8.2 82 26.8 6.3 5.8

This information is generated through grain d

7
o

ryer simulation programs and figures are approximated based on principles

of drying, field experience and calculated computer simulation. There may be variations in calculated numbers due to

grain physiological factors, external grain and weather conditions, etc. The

erators a good reference point for grain drying process data.
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101050 Tower Dryer Capacity Charts

Moisture Dryer Models 101050 Dry & Cool @ 170 Degrees

Removal
Corn Bu/hr Capacity Pot Set Speed  Unload % Speed Heat Time Cool Time Mbtu/hr Energy
30-15 338 1.5 15 154.5 37.7 6.1
29-15 368 1.7 17 140.0 34.2 6.1
28-15 402 1.9 19 126.5 30.9 6.0
27-15 440 2.2 22 114.0 27.8 5.9
26-15 483 2.5 25 102.4 25.0 5.8
25-15 532 2.8 28 91.8 224 57
24-15 587 3.2 32 82.1 20.0 57
23-15 649 3.6 36 73.2 17.9 56
22-15 722 4.1 41 65.0 15.9 55
21-15 809 4.6 46 57.3 14.0 5.5
20-15 919 54 54 49.8 12.2 54
19-15 1068 6.4 64 42.3 10.3 54
18-15 1294 7.9 79 34.5 8.4 55

Moisture Dryer Models 101050 Dry & Cool @ 200 Degrees Fahrenheit

Removal

Corn Bu/hr Capacity Pot Set Speed  Unload % Speed Heat Time Cool Time Mbtu/hr Energy

30-15 430 2.1 21 121.2 29.6 7.6
29-15 470 2.4 24 109.8 26.8 7.5
28-15 512 2.7 27 99.2 242 7.4
27-15 561 3 30 804 21.8 7.3
26-15 616 3.4 34 80.3 19.6 7.2
25-15 680 3.8 38 725 17.7 7.0
24-15 750 4.2 42 64.4 15.7 7.0
23-156 828 4.8 48 574 14.0 6.9
22-15 920 54 54 51.3 12.5 6.8
21-15 1031 8.1 61 44.9 11.0 6.7
20-15 1175 7.1 71 39.3 9.6 6.7
19-15 1362 8.3 83 33.2 8.1 6.8

This information is generated through grain dryer simulation programs and figures are approximated based on principles
of drying, field experience and calculated computer simulation, There may be variations in calculated numbers due to

grain physiological factors, external grain and weather conditions, etc. The

erators a good reference point for grain drying process data.
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101275 Tower Dryer Capacity Charts

Moisture Dryer Models 101275 Dry & Cool @ 170 Degrees

Removal
Corn Bu/hr Capacity Pot Set Speed Unload % Speed Heat Time Cool Time Mbtu/hr Energy
30-15 410 2 20 154.0 35,7 7.4
29-15 446 22 22 1397 32.4 7.4
28-15 487 25 25 126.2 29.2 7.3
27-16 533 2.8 28 113.6 26.3 7.2
26-16 586 3.2 32 102.1 23.7 71
25-16 645 35 35 91.5 21.2 7.0
24-15 711 4 40 81.9 19.0 6.9
23-15 787 45 45 73.0 16.9 6.8
22-15 875 5.1 51 64.8 15.0 6.7
21-15 981 5.8 58 57.1 13.2 6.7
20-15 1114 6.7 67 497 11.5 6.6
19-15 1295 7.9 79 422 9.8 6.6
18-15 1569 9.7 97 34.4 8.0 6.7

Moisture Dryer Models 101275 Dry & Cool @ 200 Degrees Fahrenheit

Removal

Corn Bu/nr Capacity Pot Set Speed Unload & Speed Heat Time Cool Time Mbtu/hr Energy

30-15 525 2.8 28 120.8 28.0 9.3
29-15 570 3.1 31 109.5 254 9.2
28-15 620 34 34 99.0 229 9.0
27-15 680 3.8 38 89.1 20.7 8.9
26-15 750 4.2 42 80.1 18.6 8.8
25-15 820 4.7 47 72.3 16.7 8.6
24-15 910 53 53 64.2 14.9 8.5
23-15 1005 59 59 57.3 13.3 84
22-15 1115 6.7 67 51.2 11.9 8.3
21-15 1250 7.6 76 44.8 10.4 8.3
20-15 1415 8.7 87 39.2 9.1 8.2

This Information is generated through grain dryer simulation programs and figures are approximated based on principles
of drying, field experience and calculated computer simulation. There may be variations in calculated numbers due to
grain physiological factors, external grain and weather conditions, etc. The purpose of the capacity chart is to give op-
erators a good reference point for grain drying process data.
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