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CHECK LIST SERIES TWO HEATER

1. Check al wire connections

2. Spark plug and flame sensor tightness set plug gap to 1/8"

3. Check plug interminal strips on back of circuit board to be sure they are plugged into proper

position.

4. Software settings correct for type of heater (hi-low, on-off)

5. Dip switch settings correct for heater model (slave, master)

6. Most current software version installed

7. Turn heater toggle switch on. Most current software version should be displayed first, fol

lowed by temperature. Screen should read "NO AIRFLOW".

8. Turnfan on. Screen should read "AIRFLOW".

9. Program hi-limit set point to 140 degreesF.

10. Program cycle set point to 120 degrees F (only on hi-lo units).

11. Program differential to 10 degrees F/

12. Turn gas on to heater unit.

13. Press start switch on heater. Screen should flash "PURGE".

14. After 10 second purge heater should light screen, and should read "HI-FLAME".
"FLAME" should appear on lower right hand corner of screen.

15. Adjust pressureto 10 psi (Ip units) 5 psi (ng units).

16. Check pipetrainfor leakswith soapy water.

17. Temperature should rise to 120 degrees. Screen should read "L O-FLAME" and unit
should cycleto lo-flame. (hi-lo unitsonly)

18. Adjust pressure with ball valveto 2 psi (Ip units) 1 psi (ng units). (hi-lo unitsonly)

19. On standard unitstemperature will riseto 140 degrees. Screen will read "OFF-CY CLE".

Heater will shut off at this point.

20. Temperature will drop 10 degreesand unit will cycle back to hi-flame. Screen should read

"HI-FLAME".

21. Observe unit go through 3 cycles.

22. Pull wire off of housing hi-limit switch. Screen should read "ERROR 000" and "HOUSING

TEMPHI-LIMIT". Heater should shut down and lock out. Fan should shut off.

23. Turn heater toggle switch on. Most current software version should be displayed first,
followed by temperature. Screen should read "NO AIRFLOW".

24. Turn fan on. Screen should read "AIRFLOW".

25. Press start switch on heater. Screen should flash "PURGE".

26. After 10 second purge heater should light. Screen should read "HI-FLAME". "FLAME" should
appear on lower right hand corner of screen.

27. Shut gas off to heater and allow gas to burn out of system.

28. 2-4 seconds after flame goes out on heater, "FLAME" in lower right hand corner of screen

should go out. Unit should begin to spark.

29. After 10 seconds fan and heater should shut down and lock out. Screen should read
"ERROR 000" and"FLAME OUT".

30. Check heater visually to seethat all decalsarein place and correctly located.

31. Place ownersmanual in control box.

Tester Signature
Date
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ROOF WARNING AND DISCLAIMER

Roof Damage Warning And Disclaimer

Excessive vacuum (or pressure} may
damage roof. Use positive aeration
system. Make sure all roof vents are

open and unobstructed. Start roof
fans when supply fans are started.
Do not operate when conditions exist
that may cause roof vent icing.

GSI DOESNOT WARRANTANY ROOF DAMAGE CAUSED
BY EXCESSIVEVACUUM ORINTERNAL PRESSURE FROM
FANSOROTHERAIRMOVING SY STEMS ADEQUATEVEN-
TILATIONAND/OR"MAKEUPAIR" DEVICESSHOULD BE
PROVIDED FORALL POWERED AIRHANDLING SYSTEMS.
GSI DOESNOT RECOMMEND THE USE OF DOWNWARD
FLOW SY STEMS(SUCTION). SEVEREROOF DAMAGE CAN
RESULT FROM ANY BLOCKAGE OF AIR PASSAGES. RUN-
NING FANSDURING HIGH HUMIDITY/COLD WEATHER
CONDITIONSCAN CAUSEAIREXHAUST ORINTAKEPORTS

SERIES TWO HEATER

DC-969

HEATER OPERATION

Thank you for choosing aNeco product. It is designed
to give excellent performance and service for many
years.

Thismanual describesthe operation of the Neco Series
Two Heater. It is designed for low to medium tempera-
ture grain conditioning, and is ideal for the aeration of
rice, popcorn or other select grains. It isavailablein both
propane vapor and natural gas models.

The principal concern of Neco is your safety and
the safety of others associated with grain handling
equipment. This manual iswritten to help you under-

stand safe operating procedures, and some of the prob-
lems that may be encountered by the operator or other
personnel.

Asowner and/or operator, it isyour responsibility to
know what requirements, hazards and precautions exist,
and to inform all personnel associated with the equip-
ment, or who areinthedryer area. Avoid any alterations
to the equipment. Such alterations may produce a very
dangerous situation, where serious injury or death may
occur.

SAFETY ALERT SYMBOL

The symbol shown is used to call
your attention to instructions con-
cerning your personal safety. Watch
for this symbol; it points out impor-
tant safety precautions. It means
"ATTENTION", "WARNING",
"CAUTION", and "DANGER".
Read the message and be cautious
to the possibility of personal injury
or death.

WARNING! BE ALERT!

Personnel operating or working around
electric fans should read this manual.
This manual must be delivered with the
equipment to its owner. Failure to read
this manual and its safety instructions is
a misuse of the equipment.

4



SERIES TWO HEATER

AWARNING

Flame and pressure beyond
door. Do not operate with
service door removed. Keep
head and hands clear. Can

cause serious injury.
DC-1227

AWARNING

Stay clear of rotating
blade. Blade could start
automatically. Can cause
serious injury. Disconnect

power before servicing.
DC-1225

g

Rotating flighting Flowing material Crusted material
can kill or can trap and can collapse and
dismember. suffocate. suffocate,

Keep clear of all augers.
DO NOT ENTER this bin!

It you must enter this bin:

1. Shutoff and lock out all power.

. Use safety harness and safety line.

. Stationanother person outside the bin.

. Avoid the center of the bin.

. Wear proper breathing equipment or respirator.

o bW N

Failure to heed these
warnings will result in
serious injury or death. _

C-552

SAFTY ALERT DECALS

ADANGER!

High voltage.

Will cause serious
injury or death.
Lockout power

before servicing.
DC-1224

IMPORTANT: Safety decals should beread and
understood by all peopleinthegrain handing area.
Thebottom right decal should be present ontheinside
bin door cover and theroof manway cover. If adecal
isdamaged or ismissing contact:



SAFTY ALERT DECALS

SAFETY FIRST

General Safety Statements

TheGSl Group Inc’sPrincipa concernisyour
safety and the safety of othersassociated with grain
handling equipment. Wewant to keep you asacus-
tomer. Thismanual isto help you understand safe
operating proceduresand some problemswhich may
be encountered by the operator and other personnel.

Asowner and/or operator, itisyour respon-
sbility to know what requirements, hazardsand pre-
cautionsexig andinformal personnd associated with,
or intheareaof the Fill/Feed System. Safety pre-
cautionsmay berequired fromthepersonnd. Avoid
any dterationtotheequipment. Suchdterationsmay
produce avery dangerous situation, where serious
injury or death may occur.

Thisisthesafety dert symbol.
It is used to alert you to po-
tentia persond injury hazards.

Obey al safety messagesthat
follow thissymbol to avoid possibleinjury
or death.

PN DANGER

DANGER indicates an imminently hazardous situation
which, if not avoided, will result in death or serious in-

AWARNING

WARNING indicates a potentially hazardous situation
which , if not avoided, could result in death or serious

A CAUTION

CAUTION indicates a potentially hazardous situa-
tion which, ifnot avoided, may result in minor or
moderate injury.

SERIES TWO HEATER

CAUTION

CAUTION used without the safety alert symbol indi-
cates a potentially hazardous situation which, if not
avoided, may result in property damage.

BE ALERT!
Danger!
Personnel operating or work-
ing around el ectrical equip-
ment should read thismanual.
Thismanua must be ddlivered with equipment to
itsowner. Failuretoread thismanual anditssafety

instructionsisamisuse of the equipment.

Thisproduct isintended for the use of con-
veying feed only. Any other useisamisuse of the
product!

Thisproduct hassharp edges! Thesesharp
edgesmay causeseriousinjury. Toavoidinjury handle
sharp edgeswith caution and use proper protective
clothing and equipment at al times.

The GSI Group Inc. recommendsthat you
contact your local power company and havearepre-
sentativereview your installation so your wiring will
be compatiblewith their system and so that you will
have adequate power supplied to your unit.

The Chain Disk drive unit weights 159 |bs
(72kg). All precautionsshould betaken whenlifting
and/or moving. Useat |east two men when moving
theunit anywhere.

Thesafety pagesthat follow areto show you
where you can find the safety decals. The photo-
graphsshow exactly wherethedecalsshould be. If a
decal has been damaged or ismissing contact The
GSI Group, Inc. for afreereplacement.



SERIES TWO HEATER

CENTRIFUGAL HEATER SPECIFICATIONS

HEATER INSTALLATION

Hi-Temp Model Lo-Temp Model
All models BTU rating 4000000 500000
Weight 145 135
Liquid models Maximum fuel flow (GPH) 43 N/A
Orifice size .25 N/A
Minimum operating pressure 3 N/A
Maximum operating pressure 30 N/A
Minimum line size 3/8" N/A
Vapor models Maximum fuel flow (CFH) 1590 210
Orifice size .25 .109
Minimum operating pressure 2 1
Maximum operating pressure 30 15
Minimum line size 1" 1/2"
Natural gas Maximum fuel flow (CFH) 4200 500
models Orifice size .375 .156
Minimum operating pressure 1 1
Maximum operating pressure 15 7
Minimum line size 1.1/4" 1"
HEATER DIMENSIONAL SPECIFICATIONS
Heater Size 10-15 20-30 40
Inside Height 30.1/4" 33.1/4" 33.1/4"
Inside Width 19.1/2" 21.3/4" 23.11/16"
Inside length 24" 24" 24"




HEATER INSTALLATION SERIES TWO HEATER

PLENUM TEMPERATURE

SENSOR MOUNTING
The plenum temperature sensor is

thewhite PV Cjunction box with bolt
extending from outside attached by
acord to the fan/heater control box.

1. 24"totheright sideof thetransi-
tion, drill one3/8" holeinthecen-
ter of the plenuminavalley on
thebin sidewall.

2. Insert the probethrough the hole.
3. Position the housing so that the
tabs are vertical, and the cord

exitsthe housing horizontally.

4. Usetwosdf drillingscrewstomount
thehousingtothebin sidewall.

5. Caulk between the housing and
the sidewall to seal.

Plenum temperature sensor installation.

TRANSITION HI-LIMIT INSTALLATION

1. Marklocation ontransition one
(2) foot up from the bottom
(entrance collar) and centered
inthetransition.

2. Drill or knock out 7/8" diameter
hole on marked |ocation.

3. Ingal transition hi-limit using
supplied self drilling screws.

%

Figure 1: The transition connecting the heater to the bin with the plenum
thermostat in place.



SERIES TWO HEATER

HEATER INSTALLATION

WIRING

HEATER UNIT

1. Besurefan unitisinstalled and wired to meet local
codes. Besureequipment iswell grounded (see page9).

2. A separate neutral is required for 120 volt heater
circuit in 220 volt 1PH and 3PH fan units. For 460 volt
fan unitsa separate 120 volt power supply or transformer
isrequired.

3. Run S-wire black cord from heater unit to fan unit
and secure to fan.

4. Orange and red wires should be connected in series
with coil in fan. When contacts in heater between these
wires open fan shuts down. Recommended wiring is
shownin Figure 2.

5. Black and whitewires should be connected to afused
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;[LTEAC\}J T;?\NGROUND "6 ousore swiTo CONTROL BOARD
FAN CONTROL BOX
NOTE: NEUTRAL WIRE MUST BE SUPPLIED

FOR 120V POWER TO HEATER

230 VOLT 3PH FAN SHONN

FOR 460 VOLT FAN TRANSFORMER OR
OUTSIDE 110 VOLT POWER SOURCE
MUST BE SUPPLIED

HEATER CONTROL BOX
HEATER CONTROL 1S 120V ONLY!

Figure 2: Wiring diagram for the fan and heater unit.

120V power supply as shown. Green wire should be con-
nected to ground in fan.
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Figure 3: Secondary heater wiring diagram.

SECONDARY
HEATER UNIT

1. Secondary heater unit runs as a slave of heater unit
#1 and re-quires no plenum or grain temperature Sensor.

2. Run (2) 20 gauge (minimum) wires from secondary
heater unit (slave) to heater unit #1 (master).

3. Connect wires as shown in Figure 3.

4. Third heater unit may also be added to system. If
adding third unit, run connections to master unit #1 and
connect them inparallel with secondary heater unit.




HEATER INSTALLATION

Power Supply

Anadequate power supply and proper wiring are
important factorsfor maximum performance andlong
life of thedryer. Electrical service must be adequate
enough to prevent low voltage damageto motorsand
control circuits(see Electrica Load I nformationon page
40) In 220V 1 ph and 220V 3 ph systems a sepa-
rateneutral wireisrequired for the 120V heater
circuit, and should beconnected toterminal #1in
themaster heater. Do not run in conduit with mo-
tor power lines.

Machine To Earth Grounding

Itisvery important that aMachine To Earth ground
beinstaled at theworksite. The complete unit must be
wired and grounded to all local applicable codes. The
proper grounding will provide safty to the operatorsand
ensurelong lifetodl circuit boards.

10
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Transformer and Wiring Voltage Drop

It isnecessary to know the distancefrom theunit to
the availabletransformer, and the horsepower of your
fan unit. Advisethe servicerepresentative of your local
power supplier that an additional load will be placed on
theline. Each fan motor should bewired through afused
or circuit breaker disconnect switch. Check the KVA
rating of thetransformers, considering horsepower and
load. The power supply wiring , main switch equipment
and transformers must provide adequate motor start-
ing and operating voltage. Voltage drop during startup
should not exceed 14% of normal voltage, and after
motor isrunning at full speed it should bewithin 8% of
normal voltage. Check Electrical Load Information for
HP ratings and maximum amp loadsto properly size
wireand fusng dements. Standard e ectrica safty prac-
ticesand codes should beused. (Refer to National Elec-
trical Code)



SERIES TWO HEATER

HEATER INSTALLATION

Standard electrical safety practicesand codes should
be used when working with a heater. Refer to the
National Electric Code Standard Handbook by the
National Fire Protection Association. A qualified
electrician should make all wiring installations.

IMPORTANT! Do not use propane tanks that have
previously been used for ammoniaunlessthey have
been purged according to procedures of the Na-

tional L.P. Association.

ALWAYS DISCONNECT AND LOCK OUT
POWER
BEFORE WORKING ON OR AROUND

HEATER
Fuel supply system must comply withlocal codes
for L.P. gasingtdlation.
FUEL CONNECTION
LIQUID PROPANE PROPANE VAPOR
MODELS MODELS

1. L.P.modelsaredesigned to runonliquid propane
with liquid draw from the propane tank. Avoid using
propane supply tanks that have been used for vapor
draw for long periods of time. When using liquid
draw systems any moisture that may be present in
tank or lines may freeze when systemisused in cold
weather. To avoid this situation, purge the system
with methanol.

2. Run proper sizeline (see specification on page 6) to
liquid pipetrain on heater. Have aqualified gas ser
vice person inspect installation to be sure that every
thingisinstalled according tolocal codesand ordi
nances.

3. Afterinstallationiscomplete check all connections
for leaks with liquid detergent or comparable. Wear
rubber glovesand eye protection. Avoid contact with
liquid propane. DONOT USE FLAME FOR LEAK
TESTING.

Propane vapor models are designed to run directly
off of asupply tank or from a separate external va
porizer.

Run proper sizeline (see specifications on page 6) to
pipe train on heater. Have aqualified gas service
person inspect installation to be sure that everything
isinstalled according to local codes and ordinances.
After installation is complete check all connections
for leaks. DO NOT USE FLAME FOR LEAK
TESTING.

NATURAL GAS MODELS

Natural gas models are designed to run directly off
of a supply tank or from a separate external vapor
izer.

Run proper size line (see specification on page 6) to
pipe train on heater. Have aqualified gas service
person inspect installation to be sure everything is
installed according to local codes and ordinances.
After installation is complete check all connections
for leaks. DO NOT USE FLAME FOR LEAK
TESTING.

11




HEATER OPOERATION PROCEDURE
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The control panel display showing initial start up.

Standard electrical safety practices and codes should be
used when working with a heater. Refer to the Na-
tional Electric Code Standard Handbook by the Na-
tional Fire Protection Association. A qualified elec-
trician should make all wiring installations.

POWER UP
All safety and high limit switches are checked upon power

up. If asafety or limit isopen, the control displaysit. The
control cannot operate with a safety switch error, and the
fan cannot turn on with an error condition. Thereisno way
to bypass an error condition. It must befixed. (See errorson
pege20)

The air switch is also checked on power up. The
air switch must indicate no airflow. Thisis necessary
to check the function of the air switch. However, if
the opera-tor forgets and turns the fan on before the
controller has been powered up, the controller locks

12

up with the main display alternating between a "FAN"
and "ON" message. This may be bypassed by depress-
ing and holding the"FAN BY PASS" switch (lower right
switch). Normal operating procedure should beto power
up the controller with the fan off.

If multiple heaters are tied together, and the mas-
ter detects that the slave fan is on (the air switch
stuck?), the master will lock up displaying "SLA ER-
ROR". This condition may be bypassed with the"FAN
BYPASS" switch.

ALWAYS DISCONNECT
AND LOCK OUT POWER
BEFORE WORKING ON OR
AROUND HEATER



SERIES TWO HEATER

NORMAL OPERATING
DISPLAYS WITH HEATER
NOT RUNNING
The main display shows the plenum temperature. If the
dryer has not been running, the display should show out-
side temperature. The control is preset at the factory to
display temperature in centigrade or fahrenheit "AIR-
FLOW" or "NO AIRFLOW" isdisplayedif air isflowing
or not flowing. "RX TX" (receive, transmit) isdisplayed
if multiple heatersare connected. All safetiesor highlim-
itsare continuoudy checked during the off mode. A limit
switch open, or any other error condition will causethe
display to show thelimit or error condition. When drying

HEATER OPOERATION PROCEDURE

is not occurring, and the limit or error con-
dition is corrected, the display returnsto its normal

output. Thisisnot the casewith an error or limit con-
dition during the drying operation. Thiscausesthedis-
play to lock up in the error display mode. Thisisto
keep the display locked up with the condition illumi-
nated. (see section on "Running the Dryer" for mode
explanation on page 16)

EYCLE BEY PO HFLETNTY EET Ao
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CONTROL SYSTEM
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The heater display with fan off ( no airflow).
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HEATER OPOERATION PROCEDURE

STARTING THE DRYER

After heater power isturned on, the
fan must be turned on. Attempting
to start the dryer without the air
switch indicating thereisairflow will
causean airflow aarmto go off when
the start switchisdepressed. Theair-
flow darmissmply theentiredisplay
going blank, andthe"NO AIRFLOW"
message flashing for a few seconds.
Thedisplay must show "AIRFLOW"
before the dryer can be started.

To start the dryer, just push the
"START" switch. Thefirst message
to come up will be the "PURGE"
message--the drying process begins
with a 10 second purge.

When multiple heaters are con-
nected together, drying may be
started from any heater control.

SETTING GAS PRESSURE

1. At heater turn toggle switch
to"ON" position.

2. Press the "PROGRAM TEM-
PERATURE" button.

3. Use the increase or decrease
button to set the "PLENUM
HIGH LIMIT SET POINT" to
desired setting (100°-160°*).

4., Press the "PROGRAM TEM-
PERATURE" button to continue
to set the "CYCLE SET
POINT". (hi-lo unitsonly)

5. Use the increase or decrease
buttonsto setthe"CY CLE SET
POINT" to desired setting
(90°-150°*) (hi-lo unitsonly).

14 *Temperatures are fahrenheit.

10.

12.

13.

14.

Programming the temperature
differential.

Press the "PROGRAM TEM-
PERATURE" button to continue
to set the "TEMPERATURE
DIFFERENTIAL".

Use the increase or decrease
buttons to set the "TEM PERA -
TURE DIFFERENTIAL" to
10°*.

Open all manual gas shut off
valves, on and to the heater unit.

Start the fan unit.

Make surethat the bladeis spin-
ningintheright direction. If not
place the toggle switchin the
"OFF" position and correct the
problem.

After the fan reaches full speed
thedisplay shouldread "AIR-
FLOW" inthe upper right hand
corner.

Press the start button on the
heater control.

After 10 seconds the burner
shouldignite. If not, turn" OFF"
the toggle switch and then back
"ON". Repesat 12-15.

When the burner ignitesthe dis-

SERIES TWO HEATER

play shouldread"HI-FLAME" at
theleft of thedisplay. Loosenthe
nut onthemain regulator and turn
screw in, to increase pressure and
out to decrease pressure. The
pressure gauge should be set at
10-151bs. for LPunits, or 4-6 I bs.
for natural gas units. (usethe
chartson thefollowing pagesto
set pressure)

15. Press the "PROGRAM TEM-

PERATURE" button to
change the high limit set
point. Press it

again to changethe"CYCLE
SET POINT". (hi-lounitsonly)

16. Decrease the "CYCLE SET
POINT TEMPERATURE" until
the heater cyclestolow flame. (hi-
lounitsonly)

17. Openor closethelow cycleball
valve until the gas pressureis
3-51bs. for LP, or 1-2 |bs. for
natural gas. (hi-lo unitsonly)

18. Increase the cycle set point to
retuntohighflame. (hi-lounitsonly)

19. Watch heater run several min-
utes to make sure it cycles be-
tween hi and lo flame or on and
off properly.

20. Hi-flame pressure should be
adjusted so plenum reaches cy-
cling temperature easily.

21. Adjust pressure on on/off units
so that unit ison approximately
75% of the time.
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HEATER OPOERATION PROCEDURE
10- 15 HP UNITS

BTU’sPer GaugePressure (PSI)
PROPOANE MODELS
(Approximate)

HIGH TEMPERATURE 10-15hp 7/32" orifice
OPERATING PRESSURE (PSI)

2 4 6 8 10 12 14 15
ALL
MODELS 816013 1148640 1409477 1632026 1825859 1995762 2153700 2227883
Gauge Pressure (Psi) Required To Maintain Temperature ( Approximate )
10-15 Horsepower High Temp Propane Units Only)
Static Heat Rise Degrees F
Fan Model | Pressure 60 | 80 | 100 | 120 | 140 | 160 | 180
2" 2 4 6 8 10 13
10HP 4" 1 3 5 6 8 11 14
6" 1 1 3 5 6 8 10
2" 3 6 9 12 15
15HP 4" 3 5 7 10 13
6" 2 3 5 6 9 11 14
BTU’sPer GaugePressure (PSI)
NATURAL GASMODELS
(Approximate)
HIGH TEMPERATURE 10-15hp 11/32” orifice
OPERATING PRESSURE (PSlI)
1 2 3 4 5 6 7
ALL
MODELS 859104 1218432 1489296 1718208 1921584 2107632 2276352
Gauge Pressure (Psi) Required To Maintain Temperature ( Approximate )
(10-15 Horsepower High Temp Natural Gas Units Only )
Static Heat Rise Degrees F
Fan Model | Pressure 60 | 80 | 100 | 120 | 140 | 160 | 180
2" 1 1.75 25 35 4,75 6
10HP 4" 0.75 1.25 2 2.75 3.75 4.75 6
6" 0.5 1 1.5 2 2.75 3.5 4.25
2" 1.5 2.5 3.75 55
15HP 4" 1.25 2 3 4.25 575
6" 0.75 1.25 2 2.75 3.75 5 6

15



HEATER OPOERATION PROCEDURE

20 - 40 HP UNITS

BTU’ sPer GaugePressure(PSlI) PROPANE MODEL S(Approximate)

HIGH TEMPERATURE 20-40hp 5/16" orifice
OPERATING PRESSURE (PSI)

SERIES TWO HEATER

2 4 6 8 10 12 14 15
ALL
MODELS 1663135 2345140 2878779 3328663 3721115 4068100 4393548 4541914
Gauge Pressure (Psi) Required To Maintain Temperature ( Approximate )
20-40 Horsepower High Temp Propane Units Only )
Static Heat Rise Degrees F
Fan Model | Pressure 60 | 80 | 100 | 120 [ 140 [ 160 | 180
2" 2 2 4 5 7 8 10
20HP 4" 1 2 3 4 5 7 8
6" 1 2 3 4 5 6 7
2" 2 3 5 7 9 12 15
25HP 4" 2 3 4 6 8 10 13
6" 2 2 4 5 6 8 10
2" 2 4 6 8 11 15
30HP 4" 2 4 5 7 10 13
6" 2 3 4 6 8 10 13
2" 3 6 8 12
40HP 4" 3 5 7 11 14
6" 3 4 7 9 12
BTU sPer GaugePressure(PSI) NATURAL GASMODEL S(Approximate)
HIGH TEMPERATURE 20-40hp 15/32" orifice
OPERATING PRESSURE (PSlI)
1 2 3 4 5 6 7
ALL
MODELS 1597824 2266320 2770656 3195648 3573216 3919776 4234416
Gauge Pressure (Psi) Required To Maintain Temperature ( Approximate )
( 20-40 Horsepower High Temp Natural Gas Units Only)
Static Heat Rise Degrees F
Fan Model | Pressure 60 | 80 | 100 | 120 [ 140 [ 160 | 180
2" 0.75 1.25 1.75 25 3.25 4.25 55
20HP 4" 0.5 1 1.5 2 2.75 3.5 4.5
6" 0.5 0.75 1.25 1.75 2.25 3 3.75
2" 1 1.75 2.25 3.5 4.75 6.25
25HP 4" 0.75 1.5 2.25 3.25 4 5.25 6.25
6" 0.5 1.25 1.75 2.5 3.25 4.25 5.5
2" 1.25 2 3 4.5 6
30HP 4" 1 1.75 2.75 3.75 5 7
6" 0.75 1.5 2.25 3 4 5.25 7
2" 1.75 3 4.5 6.25
40HP 4" 15 25 4 55
6" 1.25 2.25 3.5 4.75 6.75
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SERIES TWO HEATER

Lo Temp Uni;|

BTU’sPer GaugePressure (PSI)
PROPANE MODELS
(Approximate)

LOW TEMPERATURE ALL HP’s 7/64” orifice
OPERATING PRESSURE (PSI)

2

4 6 8 10 12 14 15

ALL

MODELS

203405

287160 351771 409203 457063 497744 538425

555176

HEATER OPOERATION PROCEDURE

BTU’sPer GaugePressure (PSI)
NATURAL GASMODELS
(Approximate)

LOW TEMPERATURE ALL HP’s 5/32” orifice
OPERATING PRESSURE (PSI)

1 2 3 4 5 6 7

ALL
MODELS

177840 251712 308256 355680 397632 435936 470592

17



HEATER OPOERATION PROCEDURE

18

Adjusting the vaporizer coil on a liquid propane model.
The top photo shows the setting up (cool),
and the bottom photo shows the coil down (hot).

SERIES TWO HEATER

ADJUSTING THE
VAPORIZOR

1. Vaporizer should beadjusted so
thevapor pipetrain runswarm
to thetouch (100°-120°F).

2. Loosen5/16" boltson adjust-
ment bracket.

3. Raisevaporizerif running too
hot, lower if too cold.

4. Movevaporizeronly 1" ata
timeanddlow afew minutesfor
temperatureto equdize.

5. Tighten5/16" boltsand watch
heater runfor severa minutes
to verify adjustment.



SERIES TWO HEATER

The limits are continuously checked during the dry-
ing operation. A limit switch open or any other error
condition will cause the dryer to shut down, and the fan
will be shutdown. If alimit opens, or an error condi-
tion occurs during drying, the control will lockup in
the error display mode. Power must be shut off and
back on to the control to clear the error condition--
even if the error or limit that caused the shutdown
has been corrected. Thisisto keep the display locked up
with the condition that caused the error, allowing the opera-
tor time to determine what caused the shutdown.

PROGRAMMING SET POINTS

Depressing the "PROGRAM" switch (lower |eft) causes
the display to enter the program mode. Each item below
isprogrammed by using the up and down arrow switches.
Holding down these up and down arrow switches for
about 2 seconds will cause the numbers to increase/de-
crease rapidly until the switch is released. When fin-
ished programming an item, depressing the"PROGRAM™
switch againwill cause the new setting to be entered into
memory, and the display will advance to the next func-
tion to be programmed.

Programming may be done at
anytime (unless an error condi-
tion exists) even while the dryer
isin operation.

Programming a system with
multiple heaters may be done at any
heater control console. The infor-
mation programmed isautomeatically
transmitted to all other heaterswhen
the programming iscompl ete.

Hi Limit Set Point--The upper
left cursor isflashing indicating the
mode. If the plenum temperature
increases abovethispoint, theflame
is shut off--"OFF-CYCLE" is dis-
played on screen.

Cycle Set Point--The upper 2nd
from left cursor is flashing indicat-

HEATER OPOERATION PROCEDURE

ing the mode. If the dryer is not a hi-lo dryer, this
function isskipped. If the plenum temperatureincreases
above this point, the flame reducesto "LO-FLAME".

Humidity Set Point--The upper 2nd from right cur-
sor isflashing indicating themode. If the humidity is
above this point the dryer operates normally--flame on
and off at the high limit and cycle set points. If the hu-
midity is below this point the dryer goesinto the "OFF-
CYCLE" mode. Note: At this time a true humidity
sensor has not been introduced. To use this option,
set the humidity setting to 50% and use a humidistat
switch. When the humidity is high the switch is closed,
indicating high humidity. At this setting, the dryer runs
normaly.

Temperature Differential--The upper right cursor is
flashingindicating themode. If theflame shutsoff because
the temperature is greater than the high limit set point, the
temperature must fall bel ow the (Set Point minus Tempera-
ture Differential) for the flame to come back on.
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ONTROL SYSTEM

Programming the high-limit set point.
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HEATER OPOERATION PROCEDURE

On hi-lo units when the unit reaches cycle set point,
the flame will switch to lo-flame and unit will not cycle
back to hi-flame until (Set Point minus Temperature Dif-
ferential) is reached.

Temperature differential would normally be set for
10-15 degrees F for high temp units, and 2-5 degrees F
for lo-temp units.

Humidity Differential--The upper right cursor is
flashing indicating the mode. If the flame shuts off
because the humidity islessthan the humidity set point,
the humidity must rise above the (Set Point plus Humid-
ity Differential) for the flame to come back on.

CVQLE TET e —\ AEEATY 5T POST
EOGH LISAT TET PO -\\ / JII-T-TEFIFM DFHREATRL
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SrOChy Fay & HEATER
SrTODRN KEATTR Oy

FAN BYPASS
HUMIDITY

Setting the cycle set point.
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SERIES TWO HEATER

PROGRAMMING HOURS TO SHUT DOWN

To change the hours to shut down, depress and hold the
"SHUTDOWN HOURS' switch. Whileholdinginon
the switch, depress the up and down arrow switches to
alter the hours. Setting rangeis 0 to 200 hours.

DRYING GRAIN IN THE HOURS TO SHUT
DOWN MODE
Whiledrying grain, depressand hold the"SHUTDOWN
HOURS" switch. While holding in on that switch, de-
press the "START" switch. After depressing the start
switch onetime, the heater isin the shutdown mode. Then,
the fan and heater shut down when
thetime expires. Thisisindicated by
the lower left cursor flashing.
Depressing the start switch again
(while holding in on the "SHUT-
DOWN HOURS" switch) will cause
only the heater to shut off. Thisleaves
thefan on when thetime expires. This
isindicated by the 2nd from lower |eft
cursor flashing. Depressing the start
switch one more time returns the
heater into the continuous--non-shut-
down mode.

RUN HOURS DISPLAY

Run hours are recorded when the
controller detects that the fan is on
(airflow). Thehoursmay beviewed
by depressing the "HOURS" to get
hours and "HOURS X 1000" to get
the number of 1000 hours accumu-
lated.

MULTIPLE HEATER NOTES

When multiple heaters are connected
together, the temperature and humid-
ity sensors must be connected to the
master.



SERIES TWO HEATER

CONFIGURATION DIP
SWITCHES (NORMALLY
DONE AT FACTORY)

These switches are used to config-
ure the heater control for various
types of heaters.

Stand alone heater
with no slaves, al
dip switches in the
off state.

The backside of the control board, showing the dip switch placement.

FACTORY CONFIGURATION

Multiple heaters connected together through the serial link.

Master with one
slave-dip switch 7
on/all others off.

Master with two
daves-dip switch 8
on/all others off.

Master with 3

dlaves-dip switch 7
& 8 on/all others
off.

Slave#1-dip switch
one on/all others
off.

Slave#2-dip switch
two on/all others
off.

Slave#3-dip switch
one & two on/all
others off.
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ERROR CONDITIONS SERIES TWO HEATER

LIMIT SWITCHES
Thefollowinglimit switch errorslight
up individually on the heaters LCD
screen: PLENUM, HOUSING, VA-
POR, TEMP HI LIMIT.

Note: When ashutdown doesoc-
cur due to an error condition, the
amount of time elgpsed sincethe shut-

down can be viewed by pressing the
down arrow switch (up to 218 hours).

adave controller, the master will dis-
play "SLA" on the main display and
the"RX" "TX" symbolswill beflashing.
If alimit switch error or one of the
error numbers 1 through 8 occurs,
that error is displayed on the dave
wheretheerror originates. Themas-
ter displays " SLA ERROR".

MULTIPLE HEATER ERROR
CONDITIONS

If two or more heaters are connected

together throughtheserid link, andthe

master cannot communicate with

MISC ERROR NUMBERS

1

2

3 4

5 6

Temperature Temperature Temperature Temperature Airflow open. Airflow short.
probe 1 open. probe 1 short. probe 2 open. probe 2 short.
Illegal flame sense. Flame probe short Slave#linconsis- Slave#2inconsis- Slave#3inconsis- Wrong voltage.
Error 7 is error. tent with master tent. Sameas tent. Sameas Dip switch
most likely caused with either the error 9 for dave error 9 for slave #5 isthe voltage
by stuck open drying grainflag or #1. #1. selector switch. If
solenoid. Error 7 the LP main sole- dip switch #5 in
will not shut noid or cycle sole- "ON" that selects
down fan until noid. 240 VAC. If the
loss of flameis Most likely the unit has only 120
detected by slave got reset VAC applied, er-
control. powering up with ror 12 will show
the solenoids off. up. If dip switch
This indicates that #5 is"OFF" that
one of the other selects 120 VAC.
0N Screen errors If the unit has 240
B (vapor, plenum or VAC applied error
housing temp hi- (Errors 9 through 11 are displayed only if multiple heaters are tied 12 will show up.
limit or flame out together through serial link). Thisisim-
+11 volt DC or no airflow has portant because if
shorted to ground. occured. Note: Temperature sensor connection-the temperature the heater is set
sensor (bolt) must always be connected to the master. up at NECO for
120 VAC and the
customer connects
e e to 240 VAC the
HIGH LIS ST e "\ I'. I|I - TILPAA R B2 heater COI']U_O'
Iy et will work, but if
The heater allowed to operate

control display
showing error
000.
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SERIES TWO HEATER

All NECO heaters are constructed of durable weather-
resistant materials, so a minimum amount of service
should be required; however before the unit is started
for the first time each season there are a few items
that need to be checked out. All damaged parts should
be repaired or replaced.

1. Disconnect and lock out power to fan and heater.
Open control box lid and inspect all componentsfor
moisture, vibration or rodent damage. Inspect and
tighten all loose terminal connections. Replace any
damaged wiring.
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HEATER SERVICE

Remove burner orifice tube and inspect for dirt or
foreign material. Clean out if necessary.

Inspect burner for wear or foreign material in any of
the ports. Clean or replace partsif necessary.

Inspect the spark plug and flame probe for corrosion
and damage. Clean or replace if necessary.

The Series Two control box.
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HEATER WIRING
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SERIES TWO HEATER

NOTES
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WARRANTY SERIES TWO HEATER

NECO WARRANTS ALL PRODUCTS MANUFACTURED BY NECO TO BE FREE OF DEFECTS IN MATE-
RIAL AND WORKMANSHIP UNDER NORMAL USAGE AND CONDITIONS FOR A PERIOD OF 36 MONTHS
AFTER RETAIL SALE TO THE ORIGINAL END USER OF SUCH PRODUCTS. NECO'S ONLY OBLIGATION
IS, AND PURCHASER'S SOLE REMEDY SHALL BE FOR NECO, TO REPAIR OR REPLACE, AT NECO'S
OPTION AND EXPENSE, PRODUCTS THAT, INNECO'S SOLE JUDGMENT, CONTAIN A MATERIAL DE-
FECT DUE TO MATERIALS OR WORKMANSHIP. ALL DELIVERY AND SHIPMENT CHARGES TO AND
FROM NECO'S FACTORY WILL BE PURCHASER'S RESPONSIBILITY. EXPENSES INCURRED BY OR ON
BEHALF OF THE PURCHASER WITHOUT PRIOR WRITTEN AUTHORIZATION FROM AN AUTHORIZED EM-
PLOYEE OF NECO SHALL BE THE SOLE RESPONSIBILITY OF THE PURCHASER.

EXCEPT FOR THE ABOVE STATED EXPRESS LIMITED WARRANTIES, NECO MAKES NO WARRANTY
OF ANY KIND, EXPRESSED OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF MER-
CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE IN CONNECTION WITH (i) PROD-
UCT MANUFACTURED OR SOLD BY NECO OR (ii) ANY ADVICE, INSTRUCTION, RECOMMENDATION OR
SUGGESTION PROVIDED BY AN AGENT, REPRESENTATIVE OR EMPLOYEE OF NECO REGARDING OR
RELATED TO THE CONFIGURATION, INSTALLATION, LAYOUT, SUITABILITY FOR A PARTICULAR PUR-
POSE, OR DESIGN OF SUCH PRODUCT OR PRODUCTS.

IN NO EVENT SHALL NECO BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR CONSE-
QUENTIAL DAMAGES, INCLUDING, WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR BEN-
EFITS. PURCHASER'S SOLE AND EXCLUSIVE REMEDY SHALL BE LIMITED TO THAT STATED ABOVE,
WHICH SHALL NOT EXCEED THE AMOUNT PAID FOR THE PRODUCT PURCHASED. THIS WARRANTY
ISNOT TRANSFERABLE AND APPLIES ONLY TO THE ORIGINAL PURCHASER. NECO SHALL HAVE NO
OBLIGATION OR RESPONSIBILITY FOR ANY REPRESENTATIVE OR WARRANTIES MADE BY OR ON
BEHALF OF ANY DEALER, AGENT OR DISTRIBUTOR OF NECO.

NECO ASSUMES NO RESPONSIBILITY FOR FIELD MODIFICATIONS OR ERECTION DEFECTS WHICH
CREATE STRUCTURAL OR STORAGE QUALITY PROBLEMS. MODIFICATIONS TO THE PRODUCT NOT
SPECIFICALLY COVERED BY THE CONTENTS OF THIS MANUAL WILL NULLIFY ANY PRODUCT WAR-
RANTY THAT MIGHT HAVE BEEN OTHERWISE AVAILABLE.

THE FOREGOING WARRANTY SHALL NOT COVER PRODUCTS OR PARTS WHICH HAVE BEEN
DAMAGED BY NEGLIGENT USE, MISUSE, ALTERATION OR ACCIDENT. THIS WARRANTY COVERS
ONLY PRODUCTS MANUFACTURED BY NECO. THIS WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL
OTHER WARRANTIES EXPRESS OR IMPLIED. NECO RESERVES THE RIGHT TO MAKE DESIGN OR
SPECIFICATION CHANGES AT ANY TIME.

PRIOR TO INSTALLATION, PURCHASER HAS THE RESPONSIBILITY TO RESEARCH AND COMPLY
WITH ALL FEDERAL, STATE AND LOCAL CODES WHICH MAY APPLY TO THE LOCATION AND INSTAL-
26 LATION.
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Neco
Box 12277, 9364 N. 45 St.
Omaha, Nebraska 68112
phone 402-453-6912
fax 402-453-0471

February 1999
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