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POOL HEATER PARTS

JANDY MODEL LG POOL AND SPA HEATER
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ATMOSPHERIC COMBUSTION SYSTEM

Heater Components and Their
Operation

Gas Valve / Regulator - The gas valve controls
gas flow into the manifold. It provides flow only
when the temperature controls require heat and
only if all safety controls enable operation. It is
also a positive pressure regulator. It regulates
the pas pressure in the manifold to specifications
addressed earlier in this manual. This is neces-
sary for proper operation of the burner system.

LG Temperature Control- The Jandy LG
controller is an electronic control which senses
water temperature by means of a thermistor and
controls heater operation to brine the water to the
desired temperature. The desired temperature is
set by rotating a knob on the face of the control
panel. To achieve accurate water temperatures,
the pool/spa water must be monitored with an
accurate pool thermometer.

Pilot/Pilot Ignition

The LG heater relies on a standing pilot to ignite
the burners when the temperature control calls
for heat. When lit the pilot receives a constant
flow of gas from the gas valve. If the pilot
exstinguishes, the gas valve is automatically
signalled to stop the flow of gas to the pilot and
the burners to prevent a gas build up in the
heater. Igniting the pilot 1s achieved by means of
a piezo spark igniter mounted on the inner front
panel of the controls compartment of the heater.

4.

Pilot Generator (Thermapile) - The pilot
generator 1s a device, that when heated by the
flame of the pilot, generates a small electrical
voltage of approximately 750 nullivolts. The
voltage 1s placed across the temperature control-
ler and safety circuit of the heater. If this current
1s broken at any time, the gas valve is immedi-
ately shut off and the heater stops firing. Tlus
voltage 1s also used to activate the gas valve's
pilot coil which allows gas to flow to the pilot
after the gas valve knob is released.

Limit Switches - Two limit switches prevent
excessive water temperature - one within the heat
exchanger and one for water leaving the heater.
If etther senses excessive temperature, burner
operation 1s interrupted.

Water Pressure Switch - This control senses
whether or not water 1s available to the heater by
measuring back pressure inside of the heat
exchanger. If the pool water pump fails or the
water filter is blocked, the pressure switch
prevents operation of the burner.

Fusible Link - Thus is a single-use switch which
detects abnormal temperature in the component
vestibule. If 1s a fusible link which 1s held to the
mner panel just above the burner tray by a sheet
metal bracket. Excessive temperature in the
component compartment, possibly due to a
blocked flue or flame roll-out, will cause the link
to fail. This opens the safety circuit which shuts
off the gas valve and shuts the heater down.
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Electrical Troubleshooting
This section describes procedures for checking
the pilot generator and control components of the
heater one at a time and in the order they appear in the
control circuit.

NOTE: pump must be running during the
troubleshooting procedure.

These procedures require a voltmeter with a
minimum 0-1000 mVDC range. Figure 24 shows the
pilot generator and control circuits, and where to take
measurements. Location numbers and letters in circles
have been added, and will be referenced in the follow-
ng sections.

As stated at the beginning of this manual, some
of these procedures are hazardous. Only a qualified
service technician should service the heater.

During the trouble shooting procedure, the filter
pump must be on, the pilot on the heater must be lit,
the ON/OFF switch on the heater must be in the ON
position and the control knob must be turned to the
maximum settmg so that there 1s a call for heat. We
recommend turning the gas valve control knob to the
"PILOT" position to prevent the main burners from
firing throughout the procedure. Before starting the
procedure, be sure that the pilot has been lit for at least
2 minutes and that the pilot generator (thermopile) 1s
positioned correctly within the flame of the pilot.

The pilot generator also operates the pilot coil of
the gas valve, allowing gas to flow to the pilot when
the gas valve knob is released from the pilot lighting
position (see Section 7.3 "Lighting and Shutdown
Procedures"). If the pilot will not stay it when the gas
valve knob is released, check the pilot generator
output as described in Section 10.4.2 and replace if
necessary. If the pilot generator output is sufficient,
then check the gas valve as outlined in Section 10.4.1.

Gas Valve

The gas valve consists of two separate internal
operating valves. The main valve supplies gas to the
main burners for heater operation. The pilot valve
supplies gas to the pilot when the pilot generator
activates the pilot coil.

If the pilot will not stay lit after following the
lighting instructions in Section 7.3, check for the
following:

* Pilot generator output

* Correct type of gas supplied

* Correct gas supply pressure

+ Air in the gas line

» Pilot coil wire connections clean and tight

If the pilot will not stay lit after checking the
items listed above, the pilot coil may be causing the
fault. Replace the gas valve.

If the main burners will not light after following
the lighting instructions mn Section 7.3, check the
voltage reading between the PP terminal on the gas

valve (test point 1) and the TH terminal on the pas
valve (test point 17). If the meter shows less than
220mVDC then there 1s a problem with the pilot
generator, the sensors in the safety loop or the control
panel. Follow the trouble shooting procedure as
outlined in sections 10.4.2 through 10.4.7.

If the meter shows more than 220mVDC at test
point 17, then check for the following:

* Correct type of gas supplied

* Correct gas supply pressure

* Correct gas manifold pressure
* Correct orifice size

* Air i the gas line

If the main burners will not stay lit after check-
ing the items listed above, the gas valve may be
causing the fault. Replace the gas valve.

Pilot Generator

The pilot generator generates a 700-750mVDC
signal when heated by the pilot flame. When the pilot
generator 1s connected to the heater's control compo-
nents, there will be some voltage drop in the circuit so
that the measured voltage will be less than 750mVDC.
But the measured voltage should never be below
500mVDC when the ON/OFF switch is in the "OFF"
position or 220mVDC when the ON/OFF switch is in
the "ON" position.

With the pilot generator connected to the gas
valve and the ON/OFF switch in the OFF position,
place the red lead of the voltmeter on the PP terminal
(test pomnt 1) of the gas valve. Place the black lead of
the meter on the PP/TH ternunal (test point 2) of the
gas valve. The meter should show a minimum of
500mVDC. If the meter show less than 500mV, check
for partial shorts, loose or corroded connections or
partially broken wires between the pilot generator and
the gas valve.

If the wires and connections are sound, check the
pilot generator output. Disconnect the pilot generator
from the gas valve. The pilot will go out. Light the
pilot while pressing down on the gas valve control
knob. Continue holding the knob for at least one
minute. Immediately measure the voltage between the
two wires of the pilot generator. If the meter does not
show at least 700mV, replace the pilot generator.

Fusible Link

Check the voltage going to the safety circuit. Be
sure that the pilot generator is correctly wired to the
gas valve, the pilot is light and the control knob on the
gas valve 15 i the "PILOT" position. Leave the red
voltmeter lead in place at test point 1. Touch the
black lead of the meter to the terminal of the fusible
link where the white wire from the gas valve is
connected (test point 3).
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If no voltage 1s detected at test point 3, the wire
between the gas valve and the fusible link 1s broken.
Replace the wire.

If there 1s a punimum of 220mV at test point 3,
move the black meter lead to the other terminal of the
fusible link (test point 4).

If no voltage is detected at test point 4, the
fusible link has failed. This mdicates higher than
normal temperatures in the component compartment
(vestibule). Normal component compartment tempera-
ture 1s well below 300°F. The fusible link 1s designed
to fail at temperatures above 305°F. Excessive tem-
perature might be due to a blocked flue or heat ex-
changer. Clean the heat exchanger and clear the flue
and vent of any restrictions. Sometimes the fusible
link fails due to flame roll-out. Flame roll-out may be
caused by delayed 1gnition or downdrafting in windy
areas. Thoroughly investigate the causes for flame
roll-out and correct the problem when replacing the
fusible link.

Fireman Switch and External
Interlocks
Check the voltage going to the external device.

Touch the black lead of the meter to the fireman
switch terminal strip where the white wire from the
fusible link is connected (test point 5). The meter
should read at least 220mV. If the voltage 1s less than
220mV, there may be a bad connection or wire
between the fusible link and the terminal strip. The
wire may need to be replaced. If voltage of 220mV or
more 15 detected at test point 5, move the black lead of
the meter to the fireman switch terminal strip connec-
tion where the white wire from the high linut 1s
connected (fest point 6). The meter should read at least
220mV. If there 15 no voltage, the time clock switch or
other external mterlock may be mis-adjusted, mis-
connected or defective. Correct this external problem.

Limit Switches

Since the limit switches are not easily accessible,
you can check the voltage going into the component
after the limit switches in the circuit. If voltage 15
detected there, then the limit switches are closed and
are operational.

Check the voltage going to the water pressure
switch. Leave the red voltmeter lead in place at test
point 1. Touch the black lead of the meter to the
terminal of the water pressure switch where the white
wire 1s connected (test point 11).

If the voltage is less than 220mV, there may be a
bad connection, a partial short or a faulty sensor. If
there 1s no voltage, one of the limit switches 15 open.
This 1s normally due to excessive water temperature,
which should be thoroughly investigated before

replacement of limit switches. Excessive water
temperature may be caused by low water flow. Water
flow deficiency may be due to obvious problems such
as a defective pump or blocked water filter. Alterna-
tively, excessive water temperature may be due to
over-firing, or to a problem with the water piping or
the heater's internal bypass control. Over-firing might
be a result of an incorrect gas orifice or supply of
propane gas to a heater intended for natural gas.

If there are no such fundamental problems,
identify which of the switches is open. Linut switch
access 15 through the limit switch cover on the inlet/
outlet header. Remove the cover and retainer bracket
from the high limit switches and remove the Limit
switches from the wells. Move the black lead of the
meter to the terminal on the 150°F lumit switch (test
point 7) that 1s connected to the fireman switch
termunal block. Less than 220mWV at this point means
that the wire between the termunal block and the limmt
switch has a poor or broken connection or a partial
short. Replace the wire assembly. If at least 220mV 1s
detected at test point 7, then move the black lead of
the meter to the other termmal of the 150°F limut
switch (test point 8). Low or no voltage here means
that the limit 1s open and must be replaced.

If 220mV or more 15 detected at test point 8,
move the black lead of the meter to the termunal on the
135°F limit switch (test point 9) that 1s connected to
the 150°F Limit switch. Less than 220mV at this point
means that the wire between the two limit switches has
a poor or broken connection or a partial short. Replace
the wire assembly. If at least 220mV is detected at test
point 9, then move the black lead of the meter to the
other ternmnal of the 135°F linut switch (test point
10). Low or no voltage here means that the linmt 15
open and must be replaced. If voltage 1s detected at
test point 10, move the black lead of the meter to the
terminal of the water pressure switch where the white
wire from the high limits 1s connected (test point 11).
Less than 220mV at this point indicates that the wire
connecting the high limits to the water pressure switch
15 faulty or poorly connected. Correct the problem or
replace the wire.

Note: The limit switches have different trip
points, and it is important that replacements
are comrect. The 150°F switch has a red dot on
the top of the brass fitting, and must be
installed in the lower (horizontal) well in the
header. The 135°F switch has no dot and must
be installed in the upper (vertical) well in the
header.
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Water Pressure Switch

If the meter shows at least a 220mV signal at test
point 11, move the black lead of the meter to the other
terminal on the water pressure switch (test point 12).

If there is no voltage, the pressure switch contacts
are opent. This is almost always due to a water flow
deficiency, the most common one being a blocked
water filter or defective pump. However, sometimes it
1s due to blockage of the copper siphon loop fube or
mis-adjustment of the switch. Investigate thoroughly,
referring to Section 7.5 on “Water Pressure Switch
Adjustment”. If there 1s no problem with the pool
system or pressure switch adjustment, replace the
pressure switch.

Temperature Control Circuit

The temperature control eircuit consists of four
major components which must all be working cor-
rectly for the signal to be transmitted to the gas valve.
The four components are the ON/OFF toggle switch,
the variable temperature control (potentiometer), the
temperature sensor (thermistor) and the temperature
control board. Use the following procedure to check
each component for functionality.

Check the temperature control as a complete
circuit before checking each component individually.
With the red lead of the meter still at test point 1,
place the black lead of the meter on the TH terminal of
the temperature control circuit board (test point 16). If
the meter shows more than 220mV at the pressure
switch (test point 12) but not at test point 16, then one
of the components of the temperature control cireuit 15
faulty. Proceed with the following sections to test the
components.

ON/OFF Toggle Switch

Remove the temperature control panel from the
bezel on the front of the heater to gain access to the
switch. Be sure that the toggle switch 1s in the "ON"
posttion. Place the black lead of the meter on the
toggle switch terminal (test point 13) that is connected
to the pressure switch Less than 220mV at this point
indicates that there is a problem with the black wire
that connects the pressure switch to the toggle switch.
If at least 220mV 1s detected at test point 13, move the
black meter lead to the other terminal on the toggle
switch (test point 14). A reading of less than 220mV
here indicates a faulty switch. If the reading is more
than 500mV, turn the switch "OFF" and then "ON"
again to be sure that the internal contacts are working
correctly. The volt meter reading should drop to zero
when the switch 1s "OFF" and return to at least 220mV
when the switch is placed back in the "ON" position.

Variable Temperature Control
The variable temperature control is a 0-10,000
ohm variable resistor. Set vour ohmmeter to the 0-20K

range. Remove the temperature control wires from
the control circuit board. Place one lead of the meter
on each of the wires (test points 18 & 19). With the
control set to MIN the meter should read near 10,000
ohms. Now turn the control to the MAX position. The
meter should read close to zero. If the meter shows an
open circuit, or readings outside of the range stated
above, replace the controller. If the control 1s working
correctly, reconnect the wires to the circuit board.

Temperature Sensor

The temperature sensor 1s a 0-20,000 ohm
thermistor. Set your ohmmeter to the 0-20K range.
The meter readings will depend on the temperature of
the water in the header. See the chart below for
approximate readings at various temperatures.

To test the temperature sensor, circulate water
through the heater for 5 minutes. Remove the tempera-
ture sensor wires from the temperature control board.
Place one lead of the meter on each wire of the
temperature sensor (test points 20 & 21). Record the
reading. Measure and record the water temperature of

WATER TEMP. | APPROX. RESISTANCE
N HEADER N 1000'S OF OHMS
FO("C) (kOhms)
50 (10} 19.9
&80 (15) 153
70 (21) 11.9
80 (26) 2.3
o0 (32) T2
100 (38) =8

the pool near the inlet of the filter system. Find the
temperature in the chart that is closest to your tem-
perature reading of the pool water. Compare your
ohmmeter reading to the resistance number in the
chart. Remember that this 1s an approximate reading
and numbers may vary. If your reading 1s close to the
numbers indicated in the chart then the temperature
sensor 1s working correctly. Reconnect the wires to the
circuit board. If your reading is vastly different or
outside of the ranges shown the temperature sensor
should be replaced.

Temperature Control Circuit
Board
With the red lead of the meter still at test point 1,

place the black lead of the meter on the TH/PP ternu-
nal of the temperature control circuit board (test pomnt
15). If there is more than 220mVDC at this point but
not at the TH terminal of the temperature control
circuit board (test point 16) as tested in section 10.4.7,
then the control eircuit board 1s faulty. Replace the
board.
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Need Jandy pool heater parts? Recon Controls Ltd.
stocks a variety!
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