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SECTION 1:

This service manual is designed to aid trained
and qualified service technicians with the pro-
cess of troubleshooting and servicing the Hydro
-Hot Hydronic heating system.

The Hydro-Hot heating system features a 12 Volt-DC pow-
ered diesel-burner and a 120 Volt-AC, 1650 Watt electric
heating element. These two heating sources are used in con-
junction with an FDA-approved “GRAS” (Generally Recog-
nized as Safe) propylene glycol based boiler antifreeze and
water heating solution in order to provide a continuous sup-
ply of domestic hot water, interior/fresh water tank heating,
independent interior zone heating, and engine preheating. Be
sure to reference Figures 3 through 5 for a complete compo-
nent overview.

Please note that all Danger, Warning, Caution, and Note box-
es, appearing as needed throughout this manual, must be
reviewed and adhered to during any service procedure in
order to avoid potential hazards, which could result in injury,
product damage, or property damage.

Should additional assistance be needed, please contact the
technical support department at 1-800-685-4298, Monday
through Friday, between the hours of 7:00 AM and 4:00 PM
Mountain Standard Time.

Danger, Warning, Caution, and Note Boxes:

Danger, Warning, Caution, and Note boxes appear through-
out this manual as a means of alerting the service technician
to important information.

BFs: LS k

INDICATES THAT PERSONAL INJURY IS LIKELY OR
IMMINENT.

Indicates that serious damage to the heater will occur
and personal injury is possible as well.

Indicates that damage to the heater is possible.

NOTE: Indicates information that requires special atten-
tion by the service technician

INTRODUCTION TO THE HYDRO-HOT

Understanding the Hvdro-Hot Major Systems:

The basis for the Hydro-Hot heating system’s functionality is
the antifreeze and water heating solution, which is comprised
of water that is distilled, de-ionized, or soft, as well as FDA-
approved “GRAS” propylene glycol based boiler antifreeze.
Through this solution’s ability to maintain and transfer heat,
the Hydro-Hot’s three major systems: the domestic water
system, engine preheat system, and interior heating system,
are able to function effectively. This antifreeze and water
heating solution is contained within the Hydro-Hot’s boiler
tank and is heated by the diesel-burner when its operating
criteria are met and/or the electric heating element when its
operating criteria are met. In order for the diesel-burner to
be considered as a heating source by the Hydro-Hot, it must
have an adequate fuel supply, receive power from the elec-
tronic controller, and be selected as a heating source from the
interior switch panel. In order for the electric heating ele-
ment to be considered as a heating source by the Hydro-Hot,
it must receive power from either a generator or from shore
power and be selected as a heating source from the interior
switch panel. Once the antifreeze and water heating solution
achieves operating temperature (as determined by the Hydro-
Hot’s control thermostat), the domestic water system, the
engine preheat system, and the interior heating system are
permitted to operate as needed.

Domestic Hot Water Priority System:

The Hydro-Hot is a Hot Water Priority System. Meaning,
that the Hydro-Hot cannot heat the interior of the motor
home, and produce continuous hot water simultaneously.
When Domestic Hot Water is being used, the interior heating
system will shut down, until no more Domestic Hot Water is
called for.

The domestic hot water priority system is responsible for
providing hot water whenever a hot water faucet is opened
such as with a shower or sink.

When hot water is requested, domestic water from the motor
home’s fresh water tank is transported through a copper coil
in the Hydro-Hot’s boiler tank where heat is transferred from
the heated antifreeze and water heating solution to the do-
mestic water flowing through the copper coil. The heated
domestic water then flows through the tempering valve to be
mixed with cool water from the fresh water tank to achieve
an appropriate temperature before it flows to the faucet re-
questing hot water.

— Page 6 —
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SECTION 1:

Engine Preheat System:

The engine preheat system is responsible for heating the mo-
tor home’s engine block in order to make it easier to start-up
when cool weather conditions exist.

When the engine preheat system is activated via the interior
switch panel, the motor home’s engine coolant is circulated
through a dedicated copper coil in the Hydro-Hot’s boiler
tank, where heat from the antifreeze and water heating solu-
tion is transferred to the motor home’s engine coolant. The
heated engine coolant is then transported back to the engine
where it transfers the heat to the engine to gradually warm it.

Additionally, the Hydro-Hot includes a Motor-aide feature,
which uses the circulation of the motor home’s engine to
transport the engine’s coolant from the Hydro-Hot’s boiler
tank to the motor home’s warm engine and back to the boiler
tank. Through this process, the boiler tank is kept heated,
which reduces the time required to bring the tank to operat-
ing temperature for interior heat and continuous domestic hot
water. This Motor-aide feature is part of the engine preheat-
ing feature and plumbing system, and requires no action on
the user’s behalf to function.

NOTE: The Engine Preheat is an option on the Hydro-Hot
Heating system. If you have model number HHE-500-09M,
the heater does not have the engine preheat feature, but it
does have the Motor-Aide feature

Interior Heating Svstem:

The interior heating system is responsible for providing heat
to the motor home’s interior in order to maintain the temper-
ature at a comfortable level.

For interior heating, it is the room thermostats that trigger the
Hydro-Hot’s interior heating system. When a thermostat
recognizes that heat is required in a particular area, it sends a
signal to the Hydro-Hot’s electronic controller calling for
heat. The Hydro-Hot responds by activating the circulation
pump for that zone, which sends the heated antifreeze and
water heating solution through the Heating Loop correspond-
ing to the zone requesting heat. The fans on the heat ex-
changers in the zone calling for heat are also activated; there-
fore, as the heated solution flows over the heat exchanger’s

INTRODUCTION TO THE HYDRO-HOT

fins, the heat is transferred to those fins and dispersed into
the interior of the motor home by the fans. Until the thermo-
stat signals that heat is no longer required, the Hydro-Hot
will continue to send the heated antifreeze and water solution
through the loop, which returns the cooled solution to the
Hydro-Hot’s boiler tank to be re-heated before being sent
back through the loop again. This process continues until the
pre-set temperature of the interior is reached, and the interior
room thermostat signals the electronic controller that heat is
no longer required.

AC Circuit:

Although the diesel-burner is the primary heating source for
the Aqua-Hot and is necessary for providing continuous do-
mestic hot water, an alternate heat source exists for moderate
temperatures, which functions with an AC circuit. Whenever
the motor home is connected to an AC power source -
plugged into shore power or using a generator, the Hydro-
Hot’s electric heating element has the ability to function in
order to provide heat for the boiler tank.

When the antifreeze and water heating solution falls below
operating temperature (as determined by the control thermo-
stat), a signal is sent to the electronic controller requesting
heat. Because the electric element switch is activated on the
interior switch panel, the DC power from the electronic con-
troller is permitted to flow to the AC relay, which activates
the relay in order to allow AC power to flow to the electric
heating element. When the electric heating element receives
power, it becomes active and supplies heat to the boiler tank
until operating temperature is reached.
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SECTION 2: HYDRO-HOT OVERVIEW

Figure 1

Hydro Hot Technical Specifications

Diesa-Burner, Heat INput (FiriNG RALE).........cccvvvveererreiieescissreesssse sttt ssssss s sssssss s sssssssessanes cerreerenrns s 56,000 BTU/ hr
Diesdal-Burner, Fuel Consumption (Continuous Operation)..........cocoeeereereerecanee ettt e e e naeea st 040 gd/ hr
Hesdter, Voltage/ Maximum Power CoONSUMPLION .........oocreerereereereeeeeseeseeeeeseeseeeeeseeseeanees ....12 Volt-DC/ 60 weatts
Electric Heating Element SPECIfICTIONS..........c.cocuveveceirtieecesseesess st s s s s s s st sanssssas 120 Volt-AC/ 1650 watts
Zone Heat Circulation PUMP SPECITICAIONS.........ciueeeeriieeeise ettt sssssss s sasssss s sasssssssssansssnes (2) 12 Volt-DC/ 21 watts each
NUMDbEr Of HEAING ZONES ..ottt ss s maximum of 5, plus Engine Preheat (optiond)
Domestic Water Heating Capacity ..........ocveereeeeneinneeseesesesssesssesssssssssessss s ssssssssssssssssnns .continuous/ on-demand
ANtifreaze TYPE USE ...covvvvesevvreesseereseesesssesesssssssessesses Generdly Recognized as Safe by the FDA - Propylene Glycol Boiler
Dimensions AR R AR RS ER RS EE R RR R AR RS R R bR 12’H x 18.5"W x 30"L
Dry Weight CeetueetseuesaeeseesaesasesaesaesAee s e s e A s e R ReEAeE AR AR AR e AR S eeRAe R R R e AR ee R ene e s ARt goproximately 127 Ibs.
Wet Weight eeu et e R AR AR R AR AR R R R R R Rt goproximately 184 Ibs.

NOTE: All vehicle installations must comply with the requirements listed in the Recreational Vehicle I ndustry Association’s
(RVIA) AN SI/ NFPA 1192 H andbook for Recreational Vehicle Standards. To receive a copy of this handbook and other perti-
nent RVIA Standards, write to: Recreation Vehicle I ndustry Association, 1896 Preston White Drive, P.O. Box 2999, Reston,
VA 22090-0999, call them at (703) 620-6003, or visit them online at www.rvia.org.
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SECTION 2: HYDRO-HOT OVERVIEW
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SECTION 2: HYDRO-HOT OVERVIEW
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Chart 1

SECTION 2: HYDRO-HOT OVERVIEW

Heat Source is
selected from the

Interior Switch Panel

AQUA-HOT OPERATIONAL
FLOW-CHART

“Diesel-Burner”
Switch Turned ON.

Diesel-Burner heat
source selected by
Diesel-Burner switch

Y

Diesel-Burner fires
into the Combustion
Chamber, which
heats the antifreeze
and water heating
solution in the Boiler

“Electric Element”
Switch Turned ON.

Electric Heating
Element heat source
selected by Electric

Element switch

Y

Electric Heating
Element activates,
which heats the
antifreeze and water
heating solution in

NOTE: The Diesel-
Burner and/or
Electric Heating
Element (as
switched ON) will
automatically begin
reheating the
antifreeze and water
heating solution
when the Boiler Tank
drops below 160°F

The cooled
antifreeze and water
heating solution is
returned to the Boiler
Tank to be reheated

A

Heat is transferred
into the Zone calling |«

Tank the Boiler Tank
10-20 Mi s 12 Hours
» Boiler Tank heats to [
> 190°F <
Y Y Y
Zone Thermostat The Engine Preheat A hot water faucet
calls for heat switch on the Interior (e.g., kitchen sink,
Switch Panel is shower, etc.) calls for
activated hot water
Y
The Circulation
Pump activates for Y Y

the Zone which
called for heat. The

Heat is transferred to
the Engine Preheat

heated antifreeze ystem
and water heating
solution is trans-
ported throughout
the plumbing lines in Y
that zone The engine’s coolant
is circulated through
the Aqua-Hot's
v internal Engine
Preheat System,
Heat Exchanger fans where the heat from
activate the Boiler Tank is

transferred to the
engine's coolant

NOTE: The Circula-
tion Pumps and Heat

Y

Exchangers will not
operate until the
Boiler Tank reaches
a minimum of 150°F

Y

Antifreeze and water
heating solution
moves through the

Heat Exchangers in

The antifreeze and
water heating
solution within the
Boiler Tank is
reheated, as
needed, and contin-
ues warming the
engine's coolant as it
circulates through
the Aqua-Hot's
internal Engine
Preheat System

the Zone calling for

for heat

heat

Heat is transferred to
the Domestic Water
System

Y
Continuous hot
water is supplied to
the faucet
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Antifreeze and Water Heating Solution:

As the antifreeze type and mixture ratio is essential to the
Hydro-Hot’s performance and ability to comply with
regulations, the following information is being supplied to
understand various types of antifreeze, the quality of wa-
ter necessary, and the mixture ratio. Hydro-Hot Heating
Systems Inc. recommends CAMCO’s Boiler Antifreeze
-100°.

Antifreeze Types:

The following information addresses the necessary usage of
a propylene glycol based “boiler “ type antifreeze in the Hy-
dro-Hot. Propylene glycol is a safer alternative to the more
toxic ethylene glycol antifreeze; however, as mandated by
IAPMO (International Association of Plumbing and Mechan-
ical Officials), only those propylene glycol based “boiler”
type antifreezes deemed “Generally Recognized as
Safe” (GRAS) by the FDA should be utilized.

Because of the significant impact various types of antifreeze
can have on a Hydronic heating system, including the level
of safety provided, it has been recognized that there is a need
to provide an explanation regarding two additional promi-
nent types of antifreeze/coolant available. The following
information should be utilized as an educational means of
ensuring that the proper type of propylene glycol based anti-
freeze is selected:

RV & Marine Antifreeze:

These types of propylene glycol based antifreeze products
are formulated specifically for “winterizing” applications
only. Although RV & Marine antifreeze is often “Generally
Recognized as Safe” by the FDA, it should never be used in
the Hydro-Hot’s Hydronic Heating System. This type of

antifreeze is not formulated to transfer heat, which is essen-
tial to the heating system’s functionality and does not contain
rust inhibitors. Please note, however, that RV & Marine
antifreeze can be utilized to winterize the Hydro-Hot’s do-
mestic water heating system.

Automotive Antifreeze/Coolant:

These types of propylene glycol based antifreeze products
are formulated specifically to protect automotive engines
against corrosion, freezing temperatures, and overheating.
They also have excellent heat transfer and thermal conduc-

SECTION 2: HYDRO-HOT OVERVIEW

tivity characteristics.  Although these types of antifreeze
products are considered less toxic and safer than ethylene
glycol for people, pets, and the environment, they are not
“Generally Recognized as Safe” (GRAS) rated by the FDA.
Therefore, they must be marked with a “harmful if swal-
lowed” warning. This additional warning is required be-
cause these types of antifreeze products contain high levels
of chemical inhibitors. Due to their potentially hazardous

properties, they should never be used in the Hydro-Hot’s
Hydronic Heating System.

Antifreeze Mixture Water Quality:

In order to ensure maximum performance and longevity of
an Hydro-Hot heating system’s boiler tank and associated
components, it has been determined that there is a need to
use distilled, de-ionized, or soft water in combination with
concentrated Ethylene glycol for the Hydro-Hot’s antifreeze
and water heating solution,. Please note that this is only nec-
essary when mixing concentrated Ethylene glycol antifreeze
with water; suppliers of pre-mixed antifreeze are responsible
for the use of high-quality (distilled, de-ionized, or soft) wa-
ter when preparing their antifreeze for sale.

Hard water possesses a high-level of calcium and magnesium
ions, which deplete the propylene glycol antifreeze’s corro-
sion inhibitors. This, in turn, causes the antifreeze and water
heating solution to begin turning acidic, which can corrode
the Hydro-Hot’s boiler tank and associated components
prematurely.  Therefore, concentrated propylene glycol
should be diluted with distilled, de-ionized, or soft water that
is 80 PPM or less in total hardness. The local water agency
should have up-to-date water quality reports that should indi-
cate if the local tap water is within this guideline.

Antifreeze Terms and Mixture Ratio:

The following information addresses the process of selecting
an antifreeze and water mixture ratio that provides adequate
freeze, boiling, and rust/anti-corrosive protection. A 50/50
mixture of propylene glycol / water ratio is recommended,
which will result in a freeze point of approximately -28°F
and a boil point of approximately 222°F.

The following information should be utilized for the purpose

of clarifying some terms commonly associated with anti-
freeze.

— Page 13 —
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Antifreeze and Water Heating Solution: (continued)

Freeze Point and Burst Point:

Antifreeze lowers the freezing point of any liquid, to which it
has been added, by preventing the formation of ice crystals;
however, as the ambient temperature continues to decline, the
water in the solution will attempt to attain a solid state. The
point in which the water begins to solidify is termed the
“Freeze Point.” Although the water in the solution has begun
to freeze, producing a “slushy” consistency, the antifreeze in
the solution will continue to combat the normal expansion of
the solution as it freezes. The point in which the solution can
begin to expand, due to colder temperatures, is called the
“burst point.” Once the solution reaches the burst point, the
potential is present for ruptured pipes to exist. The burst point
of the antifreeze and water heating solution is dependent upon
the brand of propylene glycol employed.

Boiling Point:

The Hydro-Hot utilizes the antifreeze and water heating solu-
tion as a transportation means for the heat produced from the
The antifreeze absorbs the heat created
until its boiling point is reached; it is at this point that the lig-

internal processes.

uid turns to a gas and is expelled to prevent the heating system
from overheating. Each time the boiling point is reached, a
loss of efficiency occurs because the heat produced is expelled
rather than used for the function of the heating system. There-
fore, a higher boiling point is desired in order to combat the
loss of efficiency, which allows the antifreeze to transport the
heat created from the internal process throughout the motor
home where it can be used productively rather than dissipating
due to its change from a liquid to a gas.

SECTION 2: HYDRO-HOT OVERVIEW

Rust and Anti-Corrosive Inhibitors:

Another major function of antifreeze is to provide protection to
the internal metal components of the Hydro-Hot Hydronic heat-
ing system from corrosion and rust. Antifreeze is able to per-
form this function by the addition of rust- and anti-corrosive
inhibitors, which are designed specifically to activate in a water
solution.

Summary:
Antifreeze has three basic functions:

freeze protection, boil-
over protection, and anti-corrosion and rust protection.

Antifreeze is also primarily responsible for heat transfer charac-
teristics. Therefore, as water is an excellent heat conductor, it is
added to the mixture. A 50/50 solution of propylene glycol an-
tifreeze and water is recommended to provide the best perfor-
mance combination of the aforementioned functions. If excess
propylene glycol exists within an antifreeze and water heating
solution, the water’s heat absorption properties are compro-
mised, which could ultimately inhibit the Hydro-Hot from
providing adequate domestic hot water and interior heating.

Additionally, if the antifreeze and water heating solution con-

tains over 70 percent antifreeze, the freezing point is actually
raised, resulting in less freeze protection.

— Page 14 —
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The interior switch panel is used to control the two potential
heating sources for the Hydro-Hot’s boiler tank, as well as to
control the engine preheat feature. When a switch is activat-
ed, the indicator light on the switch will illuminate.

Diesel-Burner Switch:

When the diesel-burner switch is in the on position, any time
the control thermostat tells the electronic controller that heat
is needed for the boiler tank, the diesel-burner will respond
by firing up and providing heat. A cold boiler tank can ex-
pect to be brought to operating temperature by the diesel-
burner in approximately 10 to 20 minutes. In order to obtain
continuous hot water, the diesel-burner switch must be acti-
vated.

NOTE: If the diesel-burner fails to ignite, the diesel burner
status light will go out, indicating to the customer the burn-
er has gone into a default. To reset the default, the diesel
burner switch must be turned off for 5 seconds and then
turned back on.

Additionally, the diesel-burner switch can be used to reset a
low-voltage condition. This is accomplished by turning off
the diesel-burner switch for 30 seconds, then turning it back
on.

SECTION 3: INTERIOR SWITCH PANEL

Electric Element Switch:

When the motor home is plugged into an AC power source
(e.g., shore power, generator, etc.) and the electric element
switch is on, the electric heating element will be used to pro-
vide heat to the boiler tank if the need arises. A cold boiler
tank can expect to be brought to operating temperature by the
electric heating element in approximately 1 to 2 hours. The
electric element, alone, will not be able to provide continu-
ous hot water.

Engine Preheat Switch:

The engine preheat switch activates the engine preheat
pump, which draws the motor home’s engine coolant
through the boiler tank to heat it before returning it to the
engine block to transfer the heat there. Either the diesel-
burner switch or the electric element switch must also be
activated in order for the engine preheat feature to function.
The engine preheat switch does not need to be activated for
the motor-aide feature to work and should be shut off when
traveling.

NOTE: The Engine Preheat is an option on the Hydro-Hot
Heating system. If you have model number HHE-500-09M
the heater does not have the engine preheat feature, but it
does have the Motor-Aide feature.

Figure 6
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SECTION 3: INTERIOR SWITCH PANEL

Discontinued Switches
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Fluid-I.evel Sensor:

The fluid-level sensor monitors the level of antifreeze and
water heating solution within the Hydro-Hot’s boiler tank to
ensure that an adequate volume exists.

Troubleshoot the fluid-level sensor if one of the following
conditions has occurred:

e  The diesel-burner and/or electric heating element fails to
operate.

e The Hydro-Hot fails to operate and the “Low Tank-
Level Cutoff” indicator light on the electronic controller
is illuminated.

Troubleshooting:

1. Verify that the Hydro-Hot’s boiler tank is full of the
antifreeze and water heating solution.

2. Verify that the harness wire connectors are securely
plugged into the fluid-level sensor.

3. Verify that the fluid-level sensor’s wires are securely
installed in the terminal strip on the wire harness, as well
as tightly fastened to the electronic controller.

4. Verify the functionality of the fluid-level sensor by com-
pleting the following:

A. Remove the faceplate from the electronic controller.

B. [Install a jumper wire on the JP3 plug, between pins
15 and 16 (between “LWCO-I” and “LWCO-0O") on
the electronic controller in order to bypass the fluid-
level sensor.

If the “Low Tank-Level Cutoff” indicator light on
the electronic controller extinguishes when the
jumper wire is installed, inspect the wire harness for
damaged or severed wires. If no wires are found to
be damaged or severed, follow the instructions in
this section to replace the fluid-level sensor.

If, however, the “Low Tank-Level Cutoff” indicator
light continues to illuminate once the jumper wire is
installed, follow the instructions in this manual to
replace the electronic controller.

SECTION 4: HYDRO-HOT COMPONENTS

Replacement Procedure:

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR

TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

1. Ensure that the Hydro-Hot has been completely shut
down and that all power sources have been disconnect-
ed. Also, because this replacement procedure will

involve the boiler tank and the potential for hot coolant,
be sure the heater has adequately cooled.

2. Drain the antifreeze and water heating solution from the
Hydro-Hot’s boiler tank using the drain valve, Approxi-
mately 1-2 gallons will need to be drained..

3. Disconnect the Fluid Level Sensor’s wires by separating
the quick-disconnect terminals.

4. Using a 7/8 socket, remove the defective Fluid Level
Sensor from the Hydro-Hot’s boiler tank.

5. Wrap the threads of the replacement Fluid Level Sensor
with a thread seal tape.

6. Screw the replacement Fluid Level Sensor into the port
on the Hydro-Hot’s boiler tank and tighten securely with
a 7/8 socket, ensuring the N.O. stamp in on top.

7. Connect the replacement Fluid Level Sensor’s wires in
the same configuration as the removed Fluid Level Sen-
sors wires.

8. Refill the Hydro-Hot’s Boiler tank with the proper
water/antifreeze mixture. Reference Section 5 in this
manual for instructions on filling and draining the
Hydro-Hot unit.

9. Test for proper operation.

Be sure to install the replacement float switch with
the “N.O.” stamp on top, failure to do so, will allow
the diesel/electric to come on with no antifreeze in
the boiler tank.
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SECTION 4: HYDRO-HOT COMPONENTS

Figure 8

Thermostats

Control Thermostat:

The control thermostat is installed into the Hydro-Hot’s boil-
er tank and monitors the temperature of the antifreeze and
water heating solution to determine when it is at operating
temperature and when it requires heat. The Hydro-Hot is
considered to be at operating temperature between 158°F and
190°F.

Troubleshoot the control thermostat if one of the following
conditions has occurred:

There is a lack of hot domestic water and interior heat.
The heating Status light does not illuminate on the elec-
tronic controller, when the Hydro-Hot is below 158° F.
Excessive Blue or white smoke is expelled from the ex-
haust.

Troubleshooting:

If the “Heating Status” indicator light is not illuminated,
check the following:

A. Verify that the temperature of the boiler tank has
fallen below the 158°F minimum operating temper-
ature by checking with a digital thermometer.

B. Disconnect the control thermostat’s wires from their
connections, and, using an ohmmeter, check for
continuity.

If there is no continuity, follow the instructions in
this section for replacing the control thermostat.

If continuity exists, complete the following:

a. Inspect the control thermostat’s wiring and
connections.

b. Install a jumper wire on the JP3 plug, between
pins 13 and 14 (“TSTAT-I” and “TSTAT-O")
on the electronic controller in order to bypass
the control thermostat.

1. Turn the diesel-burner and electric element switches on
the interior switch panel on and check the electronic - - -

« . . NOTE: The diesel-burner and/or electric element switch
controller to ensure that the “Electric Heating Element tbe in th ition also for the “Heatine St
Status” and “Diesel-Burner Status” indicator lights are muf ¢ 1 the on position aiso fof the “Heating Sta-
iluminated tus” indicator light on the electronic controller to

' illuminate.
2. Verify that the “Heating Status” indicator light on the

electronic controller is illuminated as it should be when-
ever the Hydro-Hot is below the operating temperature
range of 158°F.

If the “Heating Status” indicator light on the elec-
tronic controller does not illuminate with the jumper
wire installed, follow the instructions in this manual
to replace the electronic controller.
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If the “Heating Status” indicator light is illuminated, But
the diesel burner fails to come on: check the following:

1. Verify the diesel burner’s control thermostat wires
are properly connected, and that there are no loose
wires, both at the diesel burner and at the JP4 plug,
on the Electronic Controller.

2. Using a DC Voltmeter Verify both the
C1 (Orange - #22)and the C7 (White - #23) Wires,
on the Electronic Controller’s JP4 Plug have
12VDC.

If the C7 (White - #23) Wire does not have 12VDC, and
both the Diesel Burner Status Light and the Heating Sta-
tus lights are illuminated, the electronic controller will
need to be replaced.

If the C1 (Orange - #22) wire does not have 12VDC Re-
fer to the Webasto Diesel Burner Controller Trouble-
shooting, in section 9.

ontrol Thermostat Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPLIES AND/OR TO
ALLOW THE HEATER TO COOL BEFORE SERVICING COULD
CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

SECTION 4: HYDRO-HOT COMPONENTS

Ensure that the Hydro-Hot has been completely shut
down and that all power sources have been disconnect-
ed. Also, because this replacement procedure will in-
volve the boiler tank and the potential for hot coolant, be
sure the heater has adequately cooled.

Drain the antifreeze and water heating solution from the
Hydro-Hot’s boiler tank using the drain valve.

Disconnect the defective control thermostat’s wires by
separating the quick-disconnect terminals.

Using a 7/8 socket, unscrew the control thermostat from
the Hydro-Hot’s boiler tank.

Wrap the threads of the replacement control thermostat
with Teflon tape.

Screw the replacement control thermostat into the port
on the Hydro-Hot’s boiler tank and tighten securely with
a 7/8 socket.

Connect the replacement control thermostat’s wires in
the same configuration as the removed control thermo-

stat’s wires.

Refill the Hydro-Hot’s boiler tank with the antifreeze
and water heating solution.

Test the Hydro-Hot for normal operation.

190 ° Control Thermostat

Figure 9
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AC High-Limit Thermostat:

The AC high-limit thermostat serves as a safety measure in
the event that the electric heating element continues to oper-
ate after the maximum operating temperature is reached.
The high-limit thermostat allows the current for the heating
element to pass through it until the boiler tank reaches a tem-
perature of 220°F. Should this temperature be reached, the
high-limit thermostat blocks the current to the element,
which prevents it from continuing to provide heat to the boil-
er tank.

Troubleshoot the AC high-limit thermostat if the following
condition has occurred:

e The electric heating element fails to operate.
Troubleshooting:

1. Disconnect all power supplies.

2. Remove the AC access cover.

3. Verify that the boiler tank’s temperature is below 220°F.

4. Locate the AC high-limit thermostat and remove its
wires.

5. Using an ohmmeter, check the thermostat for continuity.

If there is no continuity, press the white reset button on
the thermostat and re-check for continuity.

If continuity is still not present after the reset button has
been pressed, follow the instructions in this section to
replace the AC high-limit thermostat.

NOTE: If the High-Limit Thermostat is tripped, it is recom-
mended to test the control thermostat, for proper operation
and verify the boiler tank is full of antifreeze.

A.C. High Limit Thermostat

SECTION 4: HYDRO-HOT COMPONENTS

Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

1. Ensure that the Hydro-Hot has been completely shut
down and that all power supplies have been disconnect-
ed.

2. Remove the AC access cover.

3. If applicable, remove the heat shrink insulation covering
the wires and terminals on the defective high-limit ther-
mostat.

4. Disconnect the High Limit Thermostat from the A.C.
Relay and the Electric Heating element by removing the

screws securing them in place.

5. Using a 5/8 wrench or socket, remove the defective high
-limit thermostat from the Hydro-Hot’s boiler tank.

6. Install the replacement high-limit thermostat into the
port on the Hydro-Hot’s boiler tank and finger-tighten
only (15 in/lbs).

7. Connect the wires previously removed from the A.C.
Relay and Electric Heating Element

8. Secure the AC access cover back into place.

9. Test for proper operation.
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DC High-Limit Thermostat:

The DC high-limit thermostat serve as a safety measure in
the event that the diesel-burner continues to operate after the
maximum operating temperature is reached. The high-limit
thermostat allows the current for the diesel-burner to pass
through them until the boiler tank reaches a temperature of
220°F. Should this temperature be reached, the high-limit
thermostat blocks the current to the diesel-burner’s fuel sole-
noid valve, which prevents the diesel-burner from operating.

Troubleshoot the DC high-limit thermostat if the following
condition has occurred:

e The fuel solenoid on the diesel-burner fails to operate.

Troubleshooting:

1. Place a jumper wire between the blue and purple wires
on the diesel-burner’s wire harness to bypass the high-
limit thermostats. Check the Hydro-Hot for normal op-
eration.

NOTE: Bypassing the high-limit thermostats is for testing
only and must not be used for the Hydro-Hot’s nor-
mal functioning.

2. Disconnect the DC high-limit thermostats’ wires, then,
using an ohmmeter, check the thermostat for continuity.

If there is no continuity, complete the following:

A. Press the white reset button on the high-limit ther-
mostat, then re-check for continuity.

B. Disconnect the wires from each thermostat and re-
check each thermostat for continuity, as well as
each of the thermostats’ individual wires.

Figure 11

D.C. High Limit Thermostat

SECTION 4: HYDRO-HOT COMPONENTS

If an individual wire does not have continuity, that
wire must be replaced.

If a thermostat with the wires removed that has been
reset does not have continuity, follow the instruc-
tions in this section to replace the high-limit ther-
mostat.

NOTE: If the high-limit thermostat continues to trip, trou-
bleshoot the control thermostat, and verify the boiler tank is
full of the antifreeze-water solution.

Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

1. Ensure that the Hydro-Hot has been completely shut
down and that all power sources have been disconnect-
ed.

2. Disconnect the defective control thermostat’s wires by
separating the quick-disconnect terminals.

3. Using a 5/8 wrench or socket, remove the defective high
-limit thermostat from the Hydro-Hot’s boiler tank.

4. Install the replacement high-limit thermostat into the
port on the Hydro-Hot’s boiler tank and finger-tighten
only (15 in/lbs).

5. Connect the wires removed from the defective high-limit
thermostat to the replacement high-limit thermostat.
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Low-Temperature Cut-off Thermostat:

The Low-Temperature Cut-Off thermostat operates the do-
mestic hot water priority system by blocking the interior
heating feature when domestic hot water is being used. This
ensures that even heat is provided for domestic hot water,
which avoids the possibility of cold water pockets during
showers,.

Troubleshoot the Low-Temperature Cut-Off thermostat if the
following conditions have occurred:

e There is a lack of interior heat.

e There is a lack of hot water and the “Low Temp Cutoff
Status™ indicator light on the electronic controller con-
tinuously remains illuminated, which does not allow the
stir pump to operate.

Troubleshooting:

1. Determine if the conditions are right for the “Low Tem-
perature Cutoff Status” indicator light on the electronic
controller to be illuminated.

A. Verify that the Hydro-Hot is at operating tempera-
ture - between 158°F and 190°F.

B. Verify that the domestic hot water is not being used.

2. Ifthe “Low Temp Cut-Off Status” indicator light on the
electronic controller is not illuminated after it has been
determined that it should be, complete the following:

A. Install a jumper wire on the JP3 plug, between pins
9 and 10 (“LTCO-O” and “LTCO-I") on the elec-
tronic controller.

If the indicator light does not illuminate once the
jumper wire is installed, follow the instructions in
this manual to replace the electronic controller.

B. Using a temperature sensor, verify that the low-
temperature cutoff thermostat is above 90°F.

If the thermostat is below 90°F, verify that the Aqua
-Hot is up to operating temperature and that a hot
water faucet is not leaking.

SECTION 4: AQUA-HOT COMPONENTS

C. Disconnect the Low-Temperature Cut-Off thermo-
stat’s wires from the Hydro-Hot’s wiring harness,
then, jump the wiring harness wires for the thermo-
stat together to bypass the thermostat.

If the “Low Temp Cutoff Status” indicator light
illuminates on the electronic controller with the
thermostat bypassed, follow the instructions in this
section to replace the low-temperature cutoff ther-
mostat.

3. Ifthe “Low Temp Cutoff Status” indicator light does not

extinguish when domestic hot water is being used or
when the Hydro-Hot falls below operating temperature,
complete the following:

A. Using a temperature sensor, verify that the low-
temperature cutoff thermostat is below 90°F, which
is necessary for the indicator light to extinguish.

B. Inspect the wiring to ensure that the Hydro-Hot is
wired properly and that the low-temperature cutoff
thermostat has not been bypassed via jumper wires.

C. Disconnect the low-temperature cutoff thermostat’s
wires from the Hydro-Hot’s wiring harness.

1. If the “Low Temp Cutoff Status” indicator light
on the electronic controller extinguishes, follow
the instructions in this section to replace the
low-temperature cutoff thermostat.

2. If the light remains illuminated with the low-
temperature cutoff thermostat’s wires discon-
nected, verify that the jumper pins on the elec-
tronic controller are properly positioned. Ref-
erence Section 7 for the proper pin jumper con
figuration.

3. If the jumper pins are properly positioned, follow

the instructions in this manual to replace the
electronic controller.
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SECTION 4: HYDRO-HOT COMPONENTS

Low Temperature Cut-Off Replacement Procedure: 5. [Install the replacement low-temperature cutoff thermostat

tightening only to 15 in/lbs. Do not overtighten.
A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR 6
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

Connect the replacement low-temperature cutoff thermostat’s
wires in the same configuration as the removed thermostat’s
wires.

1. Ensure that the Hydro-Hot has been completely shut

down and that all power sources have been disconnect-
ed.

2. Locate the low-temperature cutoff thermostat on the

cold domestic water inlet pipe at the back of the Hydro-
Hot.

Figure 12

3. Disconnect the defective low-temperature cutoff thermo-
stat’s wires by separating the quick-disconnect termi-
nals.

4. Using a 5/8 wrench or socket, remove the defective low-
temperature cutoff thermostat from the Hydro-Hot.

Valves

Check Valve:

B. Check the circulation pump for operation by visual-

) ) ly inspecting it for rotation of the pump.
Check valves are installed into the zone outlet ports for each

heating loop to ensure that the antifreeze and water heating 2. With the circulation pump operating, tap on the check

solution only flows in one direction. If the heating solution valve and wait five minutes to evaluate if interior heat is

attempts to backflow into the boiler tank, the check valve
now present.

closes to prevent that from happening.

If interior heat is present after tapping the check valve,

Troubleshoot the check valves if the following condition has the check valve was stuck closed and no further action is

occurred:
necessary.

e There is a lack of interior heat in a particular zone. 3. Check the Hydro-Hot’s antifrceze and water heating

. solution’s ratio of water to propylene glycol. The mix-
Troubleshooting: ture ratio should be approximately 50/50. If the solution

is comprised fully of antifreeze (100%), the check

1. Verify that the heating zone is operating properly by valves will continue to stick

checking the following:

NOTE: Storing the motor home for an extended period of

A. Check the electronic controller to insure that both time can cause the check valves to stick. If, after

the “Heating Zone Status” and corresponding pump the initial release of the stuck check valve, it contin-

status (“Pump #1” or “Pump #27) indicator lights ues to stick, follow the instructions in this section to

are illuminated green.

replace the check valve.
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eplacement Procedure:

TO

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR

ALLOW THE HEATER TO COOL BEFORE SERVICING

COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

Ensure that the Hydro-Hot has been completely shut
down and that all power sources have been disconnect-
ed. Also, because this replacement procedure will in-
volve the boiler tank and the potential for hot coolant, be
sure the heater has adequately cooled.

Drain the antifreeze and water heating solution from the
Hydro-Hot’s boiler tank using the drain valve.

Using constant tension pliers, loosen and slide back the
constant tension clamp securing the hose to the defective
check valve.

Remove the hose from the defective check valve.

Disconnect the Motor Home’s interior plumbing line
from the Hydro-Hot’s bulk head fitting

NOTE: When the interior heating zone line is disconnected
from the bulkhead fitting, approximately 2 quarts of anti-
freeze will leak out of the interior heating zone line.

Figure 13

Zone Check Valve

SECTION 4: HYDRO-HOT COMPONENTS

10.

11.

12

13.

Unscrew the defective check valve from the Hydro-
Hot’s bulkhead fitting.

Remove the hose barb and the 1/2 inch coupler from the
defective check valve.

Clean the hose barb and coupler, then wrap the hose
barb and the 1/2 inch coupler pipe threads with a thread
seal tape.

Install the hose barb and 1/2 inch coupler on the replace-
ment check valve, ensuring that they are installed
properly with the hose barb on the arrow side of the
check valve.

Install the replacement check valve onto the Hydro-
Hot’s bulkhead fitting. The arrow on the check valve
must point away from the circulation pump.

Connect the interior heating zone line to bulkhead fitting

Slide the hose back onto the check valve and set the con-
stant tension clamp back into place.

Refill the Hydro-Hot’s boiler tank with the antifreeze
and water heating solution.
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Tempering Valve:

The tempering valve for the Hydro-Hot mixes the heated
domestic water from the boiler tank with cold domestic wa-
ter at a preset ratio to reduce the risk of scalding.

Troubleshoot the tempering valve if the following condition
has occurred:

e  There is a lack of hot domestic water.

Troubleshooting:

NOTE: Prior to trouble shooting the tempering valve, it is
recommended to review the Lack of Hot Water Trouble
Shooting guide in section 10.

1. Inspect the tempering valve to ensure that it is not
leaking.

2. Test the temperature of the hot water using a digital
thermometer at one of the hot water faucets. Water
Temperature should range between 115°F - 123° F. If
the proper range cannot be set follow the instructions in
this section to replace the tempering valve.

3. Test the tempering valve’s functionality by turning the
knob.

If the tempering valve’s knob does not turn freely, fol-
low the instructions in this section to replace the temper-
ing valve.

NOTE: If the Hot water pipe coming into the mixer valve is
hot, but the “Mix” water coming out of the mixer valve can-
non be adjusted the mixer valve will need to be replaced.

Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

1. Turn the motor home’s water pump off.

2. Drain the water pressure by opening the faucets and al-
lowing the water to drain.

3. Disconnect the motor home’s water lines from the tem-
pering valve assembly.

SECTION 4: HYDRO-HOT COMPONENTS

4. Disconnect the pex pipe and fittings from the tempering
valve assembly.

5. Remove the pressure relief valve assembly from the
tempering valve assembly as the tempering valve cannot
be removed from the Aqua-Hot with the pressure relief
valve still attached.

6. Using a back-up wrench, unscrew the tempering valve
from the Hydro-Hot.

A back-up wrench must be used for loosening and removing
the tempering valve from the Hydro-Hot. Failure to use the
back-up wrench will cause the copper domestic water coil to
twist and kink, which will render the domestic water feature
unusable.

7. Remove the brass fittings from the defective tempering
valve.

NOTE: Be sure to wrap a thread seal tape around the
threads of the brass fittings, to prevent domestic water from
leaking.

8. Install the brass fittings onto the replacement tempering
valve.

9. [Install the replacement tempering valve onto the Hydro-
Hot using a back-up wrench to tighten.

10. Install the pressure relief valve onto the replacement
tempering valve.

11. Reconnect the Pex pipe and fittings to the tempering
valve and Hydro-Hot. Be sure to inspect the rubber
seals and replace if necessary.

12. Reconnect the motor home’s water lines to the temper-
ing valve assembly.

13. Turn the motor home’s water pump back on and check
for leaks and the presence of hot domestic water.

14. Verify that the replacement tempering valve has been set
to the proper setting by taking a digital thermometer to
a hot water faucet and set the water temperature between
115°F - 123°F.
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SECTION 4: HYDRO-HOT COMPONENTS

Figure 14

Pressure Relief
Tempering ¥ Valve
Valve Knob |

Pumps 2. Turn on the interior room thermostat corresponding to
the circulation pump not operating (heating zones 1 and
. . 5 operate with circulation pump #1 and heating zones

D < . . .
Circulation Pumps #1 and #2 2,3,and 4 operate with circulation pump #2). Check the

) ) ) corresponding “Heating Zone Status” indicator lights on
The circulation pumps first draw the heated antifreeze and

water heating solution from the Hydro-Hot’s boiler tank,

the electronic controller for illumination.

then propel it through the Hydronic heating system’s interior

) If the “Heating Zone Status” indicator light does not
heat plumbing.

illuminate, complete the following:

Troubleshoot the circulation pumps if the following condi- A. Tnstall a jumper wire on the JP1 plug between the

tion has occurred: pins corresponding to the room thermostat operating

the circulation pump that is not operating. Refer-

e The circulation pump is not operating and the “Low ence the wiring diagram in Appendix A. This will

Temp Cutoff Status” indicator light is illuminated on the bypass the room thermostat

electronic controller.

e The Zone Pump indicator light illuminates red on the When the “Heating Zone Status” indicator light

electronic controller. illuminates on the electronic controller, the corre-

sponding ‘“Pump #1” and/or “Pump #2” indicator

Troubleshooting: light should illuminate as well.
1. Verify that the “Low Temp Cutoff Status” indicator B. With the jumper wire installed, check the indicator

light on the electronic controller is illuminated, as it will light corresponding to the pump not operating.

be whenever the boiler tank is at operating temperature

and domestic hot water is not being used. If the indicator light illuminates green, complete the

following:
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A. Using a voltmeter, check for 12 volts of DC power
on the JP3 plug pins corresponding to the pump not
operating.

If 12 volts of DC power are not present, follow the
instructions in this manual to replace the electronic
controller.

B. Disconnect the circulation pump’s wires from the
wiring harness, then, using a voltmeter, check the
wires on the wiring harness for 12 volts of DC pow-
er.

If 12 volts of DC power are present at the wiring
harness, follow the instructions in this section to
replace the circulation pump.

If the indicator light illuminates red, complete the fol-
lowing:

A. Disconnect the circulation pump’s wires.

If the indicator light turns green with the circulation
pump disconnected, follow the instructions in this
section to replace the circulation pump.

If the indicator light remains red with the circulation
pump disconnected, check the wiring for damage.
If no damage is found, follow the instructions in this
manual to replace the electronic controller.

NOTE: The circulation pump can be tested by con-
necting it to an external 12 Volt-DC source to verify
that the pump is defective.

eplacement Procedure:

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

Ensure that the Hydro-Hot has been completely shut
down and that all power sources have been disconnect-
ed. Also, because this replacement procedure will in-
volve the potential for hot coolant, be sure the heater is
adequately cooled.

SECTION 4: HYDRO-HOT COMPONENTS

10.

11.

12.

13.

Drain the antifreeze and water heating solution from the
Hydro-Hot’s boiler tank using the drain valve.

Disconnect the defective circulation pump’s wires by
separating the quick-disconnect terminals.

Using constant tension pliers, loosen and slide back the
constant tension clamps securing the hoses to the circu-
lation pump.

Remove the hoses from the defective circulation pump.

For ease of replacement pump installation, the defective
circulation pump’s mounting bracket should remain fas-
tened to the heater, and only the pump should be re-
moved. Therefore, to detach the defective pump, re-
move the three screws on the back of the attached
mounting bracket.

Slide the defective pump out of the bracket and set
aside.

The replacement pump will arrive complete with a
mounting bracket; however, because the existing bracket
remains mounted to the heater, the new mounting brack-
et must be removed by detaching the three screws secur-
ing it to the replacement pump.

Slide the replacement pump into the existing mounting
bracket and secure with the three screws previously re-

moved from the replacement pump.

Slide the hoses back onto the replacement pump and set
the constant tension clamps back into place.

Reconnect the wires on the replacement pump to the
wire harness on the heater by uniting the red quick-

disconnect terminals.

Refill the Hydro-Hot’s boiler tank with the antifreeze
and water heating solution.

Test the Hydro-Hot for normal operation.
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SECTION 4: HYDRO-HOT COMPONENTS

Figure 15
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Stir Pump / Circulation Pump #3:

The stir pump circulates the antifreeze and water heating
solution within the Hydro-Hot’s boiler tank in order to en-
sure even-heating of the solution. To accomplish this, the
stir pump draws the solution from the bottom of the tank and
immediately deposits it back into the top of the tank.

Troubleshoot the stir pump if the following condition has
occurred:

e There is a lack of hot domestic water.
e  Pump #3 indicator light illuminates red.

Troubleshooting:

NOTE: In order for the stir pump to operate, the diesel-
burner switch must be on and the indicator light for
the “Low Temp Cutoff Status” on the electronic
controller must be extinguished.

NOTE: Verify the Electronic Controller Proper Jumper Pin
formation . Reference Section 6: Electronic Controller, for
the proper jumper pin formation.

1. Verify that the “Pump #3” indicator light on the elec-
tronic controller is illuminated

If the indicator light is not illuminated, check the follow-
ing:

A. Verify that the diesel-burner Status Light is Illumi-
nated, indicating the switch is on.

B. Verify that the “Low Temp Cutoff Status” indicator
light on the electronic controller is not illuminated.

If the diesel-burner switch is on, the “Low Temp
Cutoff Status” indicator light is not illuminated, the
jumper pins on the electronic controller are properly
positioned and the stir pump is not operating, follow
the instructions in this manual to replace the elec-
tronic controller.

2. Check the color of the illuminated “Pump #3” indicator
light on the electronic controller.

If the indicator light is illuminated red, the stir pump is
experiencing a short; therefore, complete the following:

A. Disconnect the stir pump’s wires.

SECTION 4: HYDRO-HOT COMPONENTS

If the “Pump #3” indicator light turns green when
the stir pump is disconnected, follow the instruc-
tions in this section to replace the stir pump.

If the “Pump #3” indicator light remains red when
the stir pump is disconnected, check the wiring for
damage. If no damage is found, follow the instruc-
tion in this manual to replace the electronic control-
ler.

If the indicator light is illuminated green, complete the
following:

A. Using a voltmeter, check for 12 Volts of DC power
on the JP3 plug between pins 1 and 2 (“PUMP 3+”
and “PUMP 3-") on the electronic controller.

If 12 Volts of DC power are not present, follow the
instructions in this manual to replace the electronic
controller.

3. Disconnect the stir pump’s wires from the wiring har-

ness, then, using a voltmeter, check the wires on the
wiring harness for 12 Volts of DC power.

If 12 Volts of DC power are not present, inspect and
test the wires going from the electronic controller to
the pump.

If 12 Volts of DC power are present at the wiring har-
ness, complete the following:

A. Verify that the pump is operating by placing a hand
on the pump to feel for vibrations.

If no vibrations are felt, follow the instructions in
this section to replace the stir pump.

B. Once it is determined that the pump is active, verify
that the pump is operating properly by checking
both connected hoses for heat.

If both hoses are hot, the pump is working properly.
If only one hose is hot, or neither hose is hot, check
the cold hose for a blockage. If no blockage exists,

follow the instructions in this section to replace the
stir pump.
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FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR TO
ALLOW THE HEATER TO COOL BEFORE SERVICING COULD
CAUSE SERIOUS DAMAGE OR PERSONAL INJURY

Removing the Defective Stir Pump

NOTE: The original Stir Pump is no longer available. When
replacing an original Stir Pump, part number PLE-100-830-
FRU. This is a retrofit kit that will include all necessary items
to use the new style Stir Pump.

1. Ensure that the Hydro-Hot has been completely shut down
and that all power sources have been disconnected. Also,
because this replacement procedure will involve the poten-
tial for hot coolant, be sure the heater has adequately
cooled.

2. Drain the antifreeze and water heating solution from the
Hydro-Hot’s boiler tank.

3. Remove the Diesel Burner.

4. Disconnect the defective stir pump’s wires by separating
the quick-disconnect terminals.

5. Using constant tension pliers, loosen and slide back the
constant tension clamps securing the hoses to the stir

pump.
6. Remove the hoses from the defective stir pump.

7. Remove the defective pump from the heater by drilling-out
the rivets securing the pump to the heater.

8. Using constant tension pliers, loosen and slide back the
constant tension clamps securing the hoses to the heater

9. Remove the hoses from the heater.

Installing the replacement Stir Pump
(Hydro-Hot & Aqua-Hot 450DE1/DM1)

1. Using the Pump Adapter Bracket Align the two holes in
the middle of the bracket, in between the existing holes on
the sheet metal, where the defective stir pump was
mounted.

NOTE: The Mitered side of the Pump Adapter Bracket
must be facing towards the front of the heater. (Away from the
Boiler tank).

SECTION 4: HYDRO-HOT COMPONENTS

2. Mark the holes, and drill them out, using an 11/32 drill bit.

3. Using the Constant Tension pliers install the 3/4” hose
clamps (Size 27) onto the 3/4” side of the replacement
hoses, and  the 23/32” (Size 20) hose clamps onto the
1/2” side of the replacement hoses.

NOTE: The hoses may need to be cut, to fit properly.

4. Slide the new replacement hoses on the new replacement
pump and set the constant tension clamps into place, on
the pump.

5. Slide the new replacement hoses onto the fittings in the
boiler tank, and set the constant tension clamps into place.

6. Install the Pump Bracket onto the pump aligning the
mounting tabs with the holes previously drilled in step 7
(Removing the Defective Stir Pump.)

7. Secure the pump to the side of the heater.
8. Plug the Cooper pump wire harness into the pump, and
connect the wires to the wires connected to the heater by

uniting the red quick-disconnect terminals.

9. Refill the Hydro-Hot’s boiler tank with the antifreeze and
water heating solution and check for leaks

10. Reinstall the Diesel Burner.

NOTE:
be necessary to remove the air intake sleeve and discard. If the
air intake sleeve is discarded, it is recommended to install a
wire, mesh screen over the air intake hole, underneath the die-
sel burner. Tt is recommended to use a 1/4” hole wire mesh
screen.

If the Diesel Burner Does not align properly, it may
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Figure 16

SECTION 4: HYDRO-HOT COMPONENTS

Kit # PLE-100-830-FRU
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Engine Preheat Pump:

The Engine Preheat circulation pump draws the cold anti-
freeze and water heating solution from the motor home’s
engine and then propels it through the Engine Preheat Heat
exchanger, located inside the boiler tank.

Troubleshoot the Engine Preheat Pump if the following con-
dition has occurred:

e The Engine Preheat Pump is not operating, and the
Engine Preheat Switch on the Switch Panel inside the
motor Home is in the ON position and the “Low Temp
Cutoff Status” indicator light is illuminated on the
electronic controller.

e The Engine Preheat Pump indicator light illuminates red
on the electronic controller.

Troubleshooting:

NOTE: Either the diesel-burner switch or the electric ele-
ment switch must also be activated in order for the engine
preheat feature to function.

e The Engine Preheat Pump is not operating, and the
Engine Preheat Switch on the Switch Panel inside
the motor Home is in the ON position and the “Low
Temp Cutoff Status” indicator light is illuminated
on the electronic controller.

1. Verify that the “Low Temp Cutoff Status” indicator
light on the electronic controller is illuminated.

2. Verify that the Engine Preheat Switch is in the ON posi-
tion, on the interior switch panel inside the motor home.
Either the diesel burner switch or the electric element
switch must also be activated in order for the engine
preheat feature to function.

3. On the electronic controller, verify that the engine
preheat pump light is illuminated.

If the Engine preheat pump indicator light does not illu-
minate, complete the following:

SECTION 4: HYDRO-HOT COMPONENTS

A. Verify that the low temperature cutoff light and the
diesel burner/electric heating element status lights
are illuminated on the electronic controller.

B. Using a jumper wire, bypass the engine preheat
switch on the JP3 plug, by connecting pins
Preheat-O and Preheat-I together.

If the engine preheat pump indicator light illuminates
with the jumper installed, inspect for loose wires. If no
loose wires are found, replace the engine preheat switch,
on the interior switch panel, inside the motor home.

If the engine preheat pump indicator light does not
illuminate, and the Low Temperature Cut-Off Light is
illuminated along with either the diesel or the electric
element status indicator light, follow the instructions in
this manual to replace the electronic controller.

e The Engine Preheat Pump indicator light illuminates
green on the electronic controller but the pump is not
running.

A. Using a voltmeter, check for 12 volts of DC power
on the JP3 plug pins corresponding to the pump not
operating.

If 12 volts of DC power are not present, follow the
instructions in this manual to replace the electronic
controller.

B. Disconnect the engine preheat circulation pump’s
wires from the wiring harness, then, using a voltme-
ter, check the wires on the wiring harness for 12
volts of DC power.

If 12 volts of DC power are present at the wiring
harness, follow the instructions in this section to
replace the engine preheat circulation pump.

NOTE: The engine preheat circulation pump can be tested
by connecting it to an external 12 Volt-DC source to verify
that the pump is defective.
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e The Engine Preheat Pump indicator light illuminates red
on the electronic controller.

A. Disconnect the engine preheat circulation pump’s wires.

If the indicator light turns green with the engine preheat
circulation pump disconnected, follow the instructions in
this section to replace the engine preheat circulation

pump.

If the indicator light remains red with the circulation
pump disconnected, check the wiring for damage. If no
damage is found, follow the instructions in this manual
to replace the electronic controller.

Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR TO
ALLOW THE HEATER TO COOL BEFORE SERVICING COULD
CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

1. Ensure that the Hydro-Hot has been completely shut down
and that all power sources have been disconnected. Also,
because this replacement procedure will involve the potential
for hot coolant, be sure the heater and motor home Engine is
adequately cooled.

2. Using hose pinch off pliers, clamp both hoses attached to the
engine preheat pump, closed.

SECTION 4: HYDRO-HOT COMPONENTS

10.

11.

Disconnect the defective circulation pump’s wires by sepa-
rating the quick-disconnect terminals.

Using constant tension pliers, loosen and slide back the
constant tension clamps securing the hoses to the engine
preheat pump.

Remove the hoses from the defective engine preheat
pump.

6. Remove the defective pump from the heater by drill-
ing-out the rivets securing the pump to the heater. Then
remove the defective pump from the Hydro-Hot.

Slide the hoses onto the replacement pump and set
the constant tension clamps back into place.

Secure the replacement pump to the heater using rivets.
Reconnect circulation pump’s wires by uniting the quick-
disconnect terminals. Be careful to connect the wires

properly. Reference the wiring schematic in Appendix A.

Remove the hose pinch off pliers previously installed on
both hoses.

Test the Hydro-Hot for normal operation.
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SECTION 4: HYDRO-HOT COMPONENTS

Figure 17

Engine Preheat Pump
W / Bracket
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Electrical - AC

Electric Heating Element:

The electric heating element uses AC power as an alternate
power source for heating the Hydro-Hot’s boiler tank.

Troubleshoot the electric heating element if the following
condition has occurred:

e There is a lack of hot domestic water and interior heat

when the electric element is selected as the heating
source.

Troubleshooting:

NOTE: For continuous domestic hot water to be present, the
diesel-burner must be selected also as a heating
source.

1. Verify that the motor home is either plugged into shore
power or that the generator is running to provide AC
power.

2. Verify that both the “Electric Heating Element Status”
and the “Heating Status” indicator lights on the electron-
ic controller are illuminated.

If the “Electric Heating Element Status” indicator light
on the electronic controller is not illuminated, complete
the following:

A. Verify that the electric element switch on the interi-
or switch panel is on.

B. [Install a jumper wire on the JP2 plug, between pins
52 and 53 (“ELECT-O” and “ELECT-I”) on the
electronic controller to bypass the electric element
switch.

If the “Electric Heating Element Status” indicator
light illuminates on the electronic controller with
the jumper wire installed, check the Electric Ele-
ment Switch, on the interior switch panel for func-
tionality.

If the “Electric Heating Element Status” indicator
light does not illuminate on the electronic controller

SECTION 4: HYDRO-HOT COMPONENTS

with the jumper wire installed, follow the instruc-
tions in this manual to replace the electronic con-
troller.

If the “Heating Status” indicator light on the electronic
controller is not illuminated, complete the following:

A. Check the temperature of the Hydro-Hot’s boiler
tank.

If the boiler tank temperature is below 158°F, trou-
bleshoot the control thermostat.

If the boiler tank is above 158°F, the Hydro-Hot is
at operating temperature and requires no heat.

3. Verity the Electronic Controller is sending 12 Volt DC to
the A.C. Relay.

A. Using a volt meter check pins 11 & 12 (“AC
REL -” and “AC REL +”) for 12-Volt D.C on
the JP3 plug.

If 12 Volts of DC power is not present while the
“Electric Heating Element Status” and “Heating Status”
indicator lights on the electronic controller are illuminat-
ed, follow the instructions in this manual to replace the
electronic controller.

4. If 12 Volts of DC power are present at the relay, complete
the following:

A. Locate the AC wires connected to the AC relay
(pins 2 and 4), and remove the AC wires from the

relay.

B. Using an ohmmeter, check the relay AC pins (2 and
4) for continuity.

If no continuity exists, follow the instructions in this
section to replace the AC relay.

5. Verify that the electric heating element is receiving
adequate AC power by completing the following:

A. Remove the AC access cover.

B. Plug the Coach into shore power/turn generator on.
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SECTION 4: HYDRO-HOT COMPONENTS

C. Using an AC voltmeter, verify that 110 volts of AC

power are present at the terminal block reference 1. Ensure that the Hydro-Hot has been completely shut
figure 20. If there is not 110 VAC present at the down and that all power sources have been disconnect-
terminal block for the electric element, there is a ed. Also, because this replacement procedure will in-
problem inside the motor home. volve the boiler tank and the potential for hot coolant, be

sure the heater has adequately cooled.
D. Using a digital clamp-meter, verify the electric ele-
ment’s amp draw is between 11.2 to 13 amps. 2. Drain the antifreeze and water heating solution from the
Hydro-Hot’s boiler tank using the drain valve.
E. Check the electric element’s wires for continuity by

completing the following: 3. Remove the AC access cover.

a. Disconnect the motor home from shore power/ 4. Remove the two wires secured to the defective electric
shut off generator. heating element by releasing the screw terminals.

b. Disconnect the wires from the electric heating 5. Using a 1-1/2 inch socket, remove the defective electric
element. heating element from the Hydro-Hot’s boiler tank.

c. Disconnect the wires from the AC terminal 6. Install the replacement 1650-watt electric heating ele-
block. ment into the boiler tank ensuring that the “up” lettering

on the element is installed in the up position.
d. Check the black and white wires at the terminal
block for continuity. 7. Connect the wires removed from the defective electric
heating element to the replacement electric heating ele-
4. Check the electric heating element for functionality by ment and tighten the screw terminals.
completing the following:
8. Reinstall the AC access cover.
A. Disconnect all power supplies.
9. Refill the Hydro-Hot’s boiler tank with the antifreeze
B. Remove the AC access cover. and water heating solution.

C. Remove all wires from the electric heating element.

Figure 18

D. Using an ohmmeter, check the electric heating ele-
ment for the proper ohms. The Ohms reading
should be between 8.5 - 9.5 ohms.

If the ohms reading is not between 8.5 - 9.5 ohms
follow the instructions in this section to replace the
electric heating element.

Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR

TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.
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AC Relay:

The AC relay is an electrical device where the DC circuit
from the electronic controller determines whether the AC
power is permitted to flow to the electric heating element.
This allows the electronic controller to switch the electric
heating element on and off in conjunction with the interior
switch panel and control thermostat even though the electric
heating element is on a separate circuit.

Troubleshoot the AC relay if the following condition has
occurred:

e The electric heating element fails to operate.

Troubleshooting:

1. Disconnect the AC power source to the motorhome
(unplugging from shore power or shutting off the gener-
ator).

2. Turn the electric element switch on the interior switch
panel on and check the electronic controller to ensure
that the “Electric Heating Element Status” and the
“Heating Status” indicator lights are illuminated.

3. Using a voltmeter, check pins 11 and 12 (“AC Relay +”
and “AC Relay-") on the JP3 plug for 12 Volts-DC.

If 12 Volts of DC power are not present while the
“Electric Heating Element Status” and “Heating Status”
indicator lights on the electronic controller are illuminat-
ed, follow the instructions in this manual to replace the
electronic controller.

If 12 Volts of DC power are present, complete the fol-
lowing:

Figure 19

SECTION 4: HYDRO-HOT COMPONENTS

A. Locate the AC wires connected to the AC relay
(pins 6 and 8), and remove the AC wires from the
relay.

B. Using an ohmmeter, check the relay AC pins (6 and
8) for continuity.

If no continuity exists, follow the instructions in this
section to replace the AC relay.

Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIUOS DAMAGE OR PERSONAL INJURY.

1. Ensure that the Aqua-Hot has been completely shut
down and that all power sources have been disconnect-
ed.

2. Also, ensure that the motor home is not connected to
shore power and that a generator is not connected during
this replacement procedure.

3. Remove the AC access cover.

4. Release the wires from the defective AC relay by re
moving the corresponding screw terminals.

5. Remove the defective relay by drilling the rivets that
hold the defective relay in place.

6. Rivet the replacement AC relay to the AC access cover.

7. Using the wiring diagram in Appendix A, connect the
wires previously removed to the replacement AC relay.

8. Reinstall the AC access cover.

— Page 37 —

© April 2012 Hydro-Hot Hydronic Heating System Service Manual—Rev. A



Electronic Controller Overview

The electronic controller is an electronic circuit board that
controls the electrical functions of the Hydro-Hot heating
system. All wiring for the switch panel is connected to the
electronic controller, as well as the wiring circuitry from the

SECTION 5: ELECTRONIC CONTROLLER

Hydro-Hot unit. Indicator lights on the front panel will illu-
minate red if there is a short circuit, overload, or fault condi-
tion within the system. It also will indicate when circuits are
functioning properly with a green indicator light.

Figure 20 =Aqua-Hot.
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ELECTRONIC CONTROLLER

Electronic Controller General Facts

Nominal input voltage range .............cccceeneen.. 10.6V to 15V
Idle CUITent .....ceveeeiee e Approx. 15mA
Low voltage cutoff threshold .............ccccoveevieniiiienins 10.0V
Low voltage lockout delay ...........ccocuc.... Approx. 5 minutes

Input L.oad Currents Output Current Capacity

Zone thermostats (each) ........c.ccevvevevecvernennenn Approx. 4mA Zone fans (each)........ccceevveeveevieieiiieniereeieeee e 2.0A max.
Diesel-Burner switch...........ccccoevevviiieniennnn, Approx. 12mA Circulation pumps (€ach) ..........ccoeververvrieeiennnnns 2.0A max.
Electric Element switch.........cccccovvveviininnnnnnne. Approx. 4mA Engine preheat pump .........ccccoeevvieveieeniieieieenen 2.0A max.
Engine Preheat switch ..........c.ccooevveiiiiienenen. Approx. 4mA ACTCIAY .t 500mA max.
Low-level cutoff switch........ccccoceeveninenienns Approx. 10mA B4+ burner (Webasto) pOWer .........ccceceeverieneennenne. 6.0A max.
Control Thermostat ..........c.cceevveeevieireecveeneenen. Approx. 8mA B1+ burner master control ............ccceeeevveneenennen. 2.0A max.
Low-temperature cutoff switch ...........cccceeeee. Approx. SmA C1/C7 burner thermostat control..............ccceueee. 1.0A max.
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Electronic Controller Features

Secondary 12 Volt-DC Battery Connection:

The electronic controller is equipped with two 12 Volt-DC
power source connections, which allow for a secondary 12
Volt-DC battery connection. This 12 Volt-DC battery con-
nection is a product-safety feature that should be utilized
whenever the Hydro-Hot’s main 12 Volt-DC power supply is
connected to a battery disconnect switch. This feature will

SECTION 5: ELECTRONIC CONTROLLER

ensure that the Hydro-Hot will be protected in the event that
the primary power is interrupted while the diesel-burner is
operating (e.g., during a burn-cycle). This secondary 12 Volt
-DC battery connection will ensure completion of the re-
quired 3-minute “purge cycle” of the Hydro-Hot’s diesel-
burner.

MOTE: Il the optional power connection is used, remove the jumper
platc from the two power terminals - “JP3™ and “JPE",

Figure 21
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Terminal Strips with Screw-Type Fasteners:

The electronic controller uses terminal strips/plugs that are
equipped with screw-type fasteners, which are molded di-
rectly into the terminal strip/plug, itself. This will ensure a
positive mechanical connection between the electronic con-
troller and all wire harnesses attached to it.

Figure 22

Screws (2 per Plug)

s

'
{1{1]
2e0080s |

JJ

— Page 39 —

© April 2012 Hydro-Hot Hydronic Heating System Service Manual—Rev. A



SECTION 5: ELECTRONIC CONTROLLER

Low-Voltage Reset Feature:

reset” button on the electronic controller (use a thin, straight,

Whenever the Hydro-Hot’s DC power is interrupted, for nonmetallic object to access the button through the faceplate)
longer than 5 minutes, the “low battery voltage fault” red or by turning off the diesel-burner switch on the interior
indicator light on the electronic controller will illuminate. switch panel for approximately 30 seconds, then turning the
Reset the electronic controller by pressing the “low voltage switch back on.
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Replacement Procedure:

A DANGER! A

FAILURE TO DISCONNECT ALL POWER SUPPLIES AND/OR
TO ALLOW THE HEATER TO COOL BEFORE SERVICING
COULD CAUSE SERIOUS DAMAGE OR PERSONAL INJURY.

1. Ensure that the Hydro-Hot has been completely shut
down and that all power sources have been disconnect-
ed.

2. Remove the faceplate from the electronic controller by
removing the four screws securing it to the mounting
bracket.

3. Disconnect the positive, negative, and secondary power
(if applicable) wires from the electronic controller.

4. Disconnect the four terminal strips/plugs from the elec-
tronic controller by loosening the screws on each strip/
plug and pulling each strip/plug away from the electron-
ic controller.

5. Remove the electronic controller from the mounting
bracket by unsnapping each corner.

SECTION 5: ELECTRONIC CONTROLLER

Snap the replacement electronic controller into the
mounting bracket.

Ensure that the pin jumpers are properly configured for a
Hydro-Hot; reference information in this section for
proper pin-jumper configuration.

Install each terminal strip/plug back onto the electronic
controller and tighten the screws on the terminal strips/
plugs to secure them to the board.

NOTE: Check the terminal strips/plugs for loose wires and

tighten if loose.

10.

Connect the ground wire followed by the main 12 Volt-
DC power wire, then the secondary power wire (if appli-
cable) to the appropriate screw terminals on the replace-
ment electronic controller board. Reference Appendix A
for additional wiring information.

Reinstall the faceplate onto the electronic controller and
secure with the four screws previously removed.

Proper Pin Jumper Configuration:

1. Verify that the pin jumpers are configured as in the illus-
tration in this section. If the pin jumpers do not match
the illustration, the Hydro will not function properly.

2. If the jumpers pins need to be reconfigured, simply tug
gently on the black cap covering the pins to pull the
black cap off.

3. Reseat the cap on the pins appropriately as per the illus-
tration.

Figure 24

o
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SECTION 6: ELECTRONIC CONTROLLER INDICATOR LIGHTS

Electric Heating Element Status

This indicator light shows the status of the electric heating
element by illuminating green for on, red for fault, or by
turning off when the element switch is turned off.

If the light is off and the electric element switch on the interi-
or switch panel is off, then the system is functioning correct-
ly. If the indicator light is green and the electric element
switch on the interior switch panel is on, the system is also
functioning correctly.

If the light is red and the electric element switch on the inte-
rior switch panel is on, then there is a short in the electric
element circuit. This could be due to a bad connection, a bad
switch on the interior switch panel, or an issue with the AC
relay.

Heating Zone Status (1-5)

These lights indicate the status of each motor home room
thermostat and the respective heat exchanger fan(s). The
indicator light will illuminate green when the system is on
and functioning properly, red when on and not functioning,
and the light will be off when the system is off.

If a fault condition occurs, this could be due to a wiring is-
sue, a faulty thermostat, or issues with the heat exchanger
fans.

Low Battery Voltage Fault

This indicator light illuminates red when the DC voltage is
below 10.5 Volts for Longer than 5 minutes, and it will be
off when the system has adequate voltage.

If the light becomes red, the switch may be reset (after re-
storing voltage) by pressing the Low Voltage Reset Button on
the electronic controller with a long, thin, nonmetallic object,
or by turning the diesel-burner switch on the interior switch
panel off for 30 seconds, then turning it back on.

Low-Temp Cutoff Status
The Low Temp Cutoff thermostat shuts the interior heat off
when domestic hot water is being used, and activates the stir

pump in conjunction with the diesel burner switch.

When the indicator light is green, it indicates that the heater

is up to operating temperature and hot water is not being
used. It also indicates that the interior heating zones will op-
erate.

When the indicator light is off, it indicates there is a demand
for domestic hot water, or the heater is not up to operating
temperature, and the interior heat will not operate.

Low Tank-Level Cutoff

The Low Tank-Level Cutoff senses the level of antifreeze in
the boiler tank, and will shut the Diesel-Burner and the Elec-
tric Heating element OFF, when the light illuminates red.

Under normal operating conditions, this light will not be
illuminated because an adequate level of antifreeze and water
heating solution within the Hydro-Hot’s boiler tank exists.

When illuminated (red only), four possible issues exist - the
antifreeze and water heating solution level is inadequate and
must be refilled, there is a short in the wiring to the fluid
level sensor, or the fluid level sensor is not operating proper-
ly, or the Electronic Controller is defective

Heating Status

This indicator light will illuminate (green only) when the
diesel-burner and/or the electric heating element switch on
the interior switch panel is on, and the control thermostat is
calling for heat.

If the heater is functioning and the light is not illuminated, or
the heater is not functioning and the light is illuminated,
there is an issue with the wiring or one of the components.

Engine Preheat Pump

This indicator light shows the status of the engine preheat
pump by illuminating green for on, red for fault, or by turn-
ing off when the engine preheat pump is not operating.

The system is functioning correctly when the indicator light
is green while the engine preheat switch on the interior
switch panel is on, the electric element and/or diesel-burner
switch is on, and the engine preheat pump is operating.

The system is also functioning correctly when the engine

preheat switch is off and the engine preheat pump is not op-
erating.
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SECTION 6: ELECTRONIC CONTROLLER INDICATOR LIGHTS

If the red light illuminates when the pump should be func-
tioning, then there is either an issue with the wiring or the
engine preheat pump.

NOTE: The Low-Temp Cut-Off light must be illuminated
for the Engine Preheat pump to be activated.

Pump #1

This indicator light shows the status of the circulation pump
that controls the fluid for Heating Zones #1 and #5 by illumi-
nating green for on, red for fault, and by turning off when the
system is off.

The system is functioning properly if the coach thermostat is
calling for heat, the pump is operating, and the light is green.

The system is also functioning properly if the pump and light
are off and the thermostat is not calling for heat.

If the light is red under any condition, then there is either an
issue with the wiring or the circulation pump.

Pump #2

This indicator light shows the status of the circulation pump
that controls the fluid for Heating Zones #2, #3, and #4 by
illuminating green for on, red for fault, and by turning off
when the system is off.

The system is functioning properly if the motor home interi-
or thermostat is calling for heat, the circulation pump is ac-
tive, and the indicator light is green.

The system is also functioning properly if the circulation
pump and indicator light are off and the thermostat is not
calling for heat.

If the light is red under any condition, there is either an issue
with the wiring or the circulation pump.

Pump #3 - Stir Pump

This indicator light shows the status of the stir pump by illu-
minating green for on, red for fault, and by turning off when
either the Low Temp Cut-Off Status light is illuminated, with

the Diesel-Burner Switch on, or the Diesel-Burner Switch is
turned off.

The system is functioning if the Stir Pump is operating when
the Diesel Burner Status light is illuminated and the Low
Temp Cut-Off light is extinguished (i.e. running hot water).

The system is also functioning properly if the stir pump and
indicator light are off when the Diesel-Burner Status light
and the Low Temp Cut-Off status lights are illuminated, or
the Diesel Burner Switch is turned off.

If the light is red under any condition, then there is an issue
with either the wiring or the stir pump.

Diesel-Burner Status

This indicator light shows the status of the diesel-burner by
illuminating green when the diesel-burner is on, red for fault,
and by turning off when the diesel-burner switch is turned
off.

If the diesel-burner switch on the interior switch panel is in
the on position , then the indicator light should be illuminat-
ed green.

When the Diesel-Burner switch on the interior switch panel
is in the off position, the indicator light will not be illuminat-
ed.

If the indicator light turns red, there is either a short in the
wiring or the diesel-burner is in need of servicing. When
checking the wiring, be sure to verify that the diesel-burner
controller’s harness connectors are completely locked togeth-
er. Also verify the Photo Eye Wires have not been pinched.
Reference section 9 of this manual for additional diesel-
burner information.

Overload Fault

This indicator light shows the status of the DC voltage ap-
plied to the electronic controller and the Hydro-Hot. Under
normal operating conditions, this indicator light is off.

This light illuminates red when the Hydro-Hot is shut down
due to excessive DC voltage (over 14.8 Volts) and/or the
electronic controller has overheated. Once the excessive
voltage issue is resolved, the electronic controller will reset
itself.
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SECTION 7: DIESEL-BURNER OVERVIEW

Diesel-Burner Overview

The Hydro-Hot’s diesel-burner is a device that ignites a mix- from the flame is transferred to the antifreeze and water heat-
ture of diesel fuel and air within a controlled setting to serve ing solution where it can be used for each system of the Hy-
as a heat source. The flame is established in a combustion dro-Hot - domestic hot water, interior heat, and engine pre-
chamber within the Hydro-Hot’s boiler tank, and the heat heat.
Figure 25 Diesel-Burner LD, Plate
[ 50000154 t-Jet ]
| Assembled in Ll.aﬂ. ..SE'-,,
Heatar Model DBW2010.75
VoltagePower 1 EU.’EDW
Cutput 13, 2kW-45000Btun
Fua! Type Diesel No.1/No.2
and Artic
_iﬁg—m |=' TW . 2 I::a.lrl-EQPSrl
' —|eater Mo, S0015 '- _":_ .75 Gerial Mo, 727107
| Year of ":E.TE!EHE-!'I 02 0% 10 11 12
LY A
Figure 26 )
Fuel Nozzle Webasto Diesel Burner

Diesel-Fuel | 7
Supply Banjo

— | Diesel-Fuel
Return Banjo

Air
Intake
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SECTION 7: DIESEL-BURNER

1. Diesel-Burner Controller 10. Heat Exchanger .

2. Motor 11.  Combustion Chamber Flgure 27
3. lIgnition Coil 12. Exhaust Port

4. Clutch 13. Flame Sensor

5. Combustion Air Blower 14.  Fuel Pump

6. Fuel Solenoid Valve 15.  Fuel Tubes (Supply / Return)

7. Electrode Boots 16. Combustion Air Intake Port,

8. Ignition Electrodes with Adjustable Shutter

9. Fuel Nozzle

1 2 3 4 5 6 7 89

16 15 14 13 12 1 10
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Chart 2

SECTION 7: DIESEL-BURNER

Operational Flow-Chart

Operation sequence once the Hy-
dro-Hot’s Diesel switch is turned
ON
NOTE:

The Diesel switch’s indicator
light will illuminate anytime the
Diesel Burner switch is in the ON
position

\ 4

The Motor (#2), which turns the
Combustion Air Blower (#5)
and drives the Fuel Pump (#14),
will begin to operate.
NOTE:

If the Hydro-Hot’s coolant tem-
perature is approximately 190°F
(+/-5°F) or higher, the Motor (#2)
will not operate. Only when the
coolant temperature has dropped
below 160(+/-5)°F, and the VDC/
VAC Control Thermostat is call-
ing for heat, will the Motor (#2)
begin to operate.

A\ 4

After approximately 10-25 se-
conds, the Fuel Solenoid Valve
(#6) opens and fuel is sprayed
into the Combustion Chamber
(#11) through the Fuel Nozzle
(#9)

A 4

After approximately 10-25 se-
conds, the Fuel Solenoid Valve
(#6) opens and fuel is sprayed
into the Combustion Chamber
(#11) through the Fuel Nozzle
#9)

A\ 4

Once the ignited air-fuel mixture
(FLAME) is observed by the
Flame Sensor (#13) the Ignition
Coil (#3) will automatically
switch OFF. The combustion
process now continues to operate
unassisted.

A\ 4

The combustion process will con-
tinue to operate in this manner
until one of the following occurs:

A.) The VDC/VAC Control
Thermostat, which senses cool-
ant temperature, reaches the pre-
set temperature of approximately

190 (+/-5)° F.

NOTE:

If process “A” occurs, the Aqua-
Hot Heating Status Light on the
Electronic Controller will go
OFF.

B.) the Aqua-Hot’s Diesel Burn-
er Switch is turned OFF.

NOTE:

If process “B” occurs, the Diesel
Burner switch’s Indicator
Light, on the Switch Panel will
go OFF along with the Heating
Status and Diesel Burner Status
lights on the Electronic Control-
ler.

A 4

Once the heater switches OFF,
thermostatically or manually, the
Fuel Solenoid Valve (#6) closes,
which interrupts the supply of die-

sel fuel to the Fuel Nozzle (#9)

A\ 4

The Motor (#2) will continue to run
for approximately three (3) addi-
tional minutes. This process is re-
ferred to as the Purge-Cycle, which
cools the heater’s internal compo-
nents and purges the Combustion
Chamber (#11) of any residual
exhaust gases.

NOTE:

When the Hyro-Hot’s Diesel Burn-
er is switched OFF by the VDC/
VAC Control Thermostat, the

following process will take place:

1. The Motor (#2) will shut off
once the three (3) minute
Purge-Cycle has expired.

-THEN-

2. The Hydro-Hot’s Diesel Burner
will automatically turn back ON
once the coolant reaches the preset
temperature of approximately 160
(+/-5) °F

A\ 4

Summary:

The Hydro-Hot’s Diesel-Burner is
operational anytime the operator
moves the Diesel Burner Switch to
the ON position. The Diesel-
Burner will then automatically
maintain the coolant temperature in
the Hydro-Hot’s Boiler Tank with-
out additional involvement from the
operator.
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Diesel-Burner Operations:

The following sequence illustrates how the Diesel-Burner
operates once it is activated. Also, if diesel-burner malfunc-
tions are experienced, use this sequence of operating events

SECTION 7: DIESEL-BURNER

as a diagnostic tool to determine at what point in the diesel-
burner’s operation the malfunction is occurring. Use the
“KEY” provided to understand each symbol shown.

D —

Diesel Fuel Spray

=——p- Combustion Air —— Exhaust Gases

|:| The particular component begins to operate.

- The component is currently operating.

Diesel-Burner Operation

When the Diese/ switch is turned ON, the Motor
and Combustion Air Blower begin to operate. This
process is referred to as the prime-cycle.

NOTE: The Motor and Combustion
Air Blower will begin to operate
only if the VDC / VAC Control
Thermostat is closed and calling
for heat.

The Fuel Pump builds up pressure
against the Fuel Solenoid Valve. After

I Figure 28

Combustion
Air Blower

Motor

Combustion
Air

approximately 10-25 seconds, the Fuel
Solenoid Valve opens, and fuel is released into the

Fuel Nozzle

Diesel Fuel
(Supply and Return)

Combustion

Chamber Fuel Pump

Fuel Nozzle, then sprayed into the Combustion Chamber.

Fuel Solenoid Valve

© April 2012 Hydro-Hot Hydronic Heating System Service Manual—Rev. A

— Page 47 —



SECTION 7: DIESEL-BURNER

Figure 29

 ——— Diesel Fuel Spray

= CoOmbustion Air ——> Exhaust Gases

The particular component begins to operate.

- The component is currently operating.

Diesel-Burner Operation, continued

The Ignition Coil produces a high voltage spark, which is transferred
across the Ignition Electrodes. The incoming air-fuel mixture is then
ignited, creating combustion.
. Ignition Coil
Ignition
Electrodes

Combustion

The combustion’s flame is detected by the

Flame Sensor and the Ignition Coil is then

automatically switched off (no more spark
across the Ignition Electrodes).

Hot Exhaust Sensor
Gases
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SECTION 7: DIESEL-BURNER

KEY
Figur
e - Diesel Fuel Spray gure 30
- Combustion Air —

The particular component begins to operate.

- The component is currently operating.

Diesel-Burner Operation, continued

The Diesel-Burner will continue to produce heat in this manner until

it is switched off either manually or by the VDC / VAC Control
Thermostat, which occurs when the coolant temperature in the Agua-
Hot's Boiler Tank reaches 190 (+/- 5) degrees Fahrenheit.

Once the Diesel-Burner has switched
OFF, the Motor and Combustion Air
Blower will continue to operate for approximately
2-3 minutes. This process is referred to
as the purge-cycle.

i < i
[ 5

Cool Exhaust
Gases

NOTE: Whenever the Diesel-Burner is switched off by the VDC/VAC
Control Thermostat, it will automatically be reactivated once the
Aqua-Hot Boiler Tank's coolant reaches the preset temperature of
approximately 160 (+/-) 5 degrees Fahrenheit.
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SECTION 8: DETACHING AND REATTACHING THE DIESEL BURNER

Instructions for Detaching the Diesel Burner

Be sure to move the Diesel-Burner switch on the Interior Switch Panel to the OFF position and disconnect the
Diesel-Burner’s power supply before detaching the Diesel-Burner from the Hydro-Hot. Failure to turn off the
Diesel-Burner and disconnect power could result in serious bodily injury.

CAUTION!

Be sure to clamp off the Fuel Supply and Return lines at the ports on top of the Hydro-Hot prior to beginning this
replacement procedure.

Step 1: Turn Off the Diesel Switch

Figure 31

£Aqua-Hot.

)
=
]
T
iy
-4
[ Ja)
=
(=]
&

wwrw.agquahot.com

Electric Engine Preheat ®

1. Move the Interior Switch Panel’s Diesel-Burner switch to the “OFF” position.

Step 2: Remove the Access Cover

Figure 32a Figure 32b

)

1. Remove the Hydro-Hot’s access cover by locating 2. Unscrew the four screws securing the front of the
the screws securing it in place. cover in place.
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SECTION 8: DETACHING AND REATTACHING THE DIESEL BURNER

Step 3: Disconnect the Diesel Burner’s Controller

Figure 33

1. Locate the Diesel-Burner’s Controller and disconnect both plugs.

Step 4: Remove the fuel lines from the Hydro-Hot

Figure 34a — Figure 34b

1. Locate where the fuel lines on the diesel burner 2. Using an 11/16 wrench, loosen the nuts securing
connect to the Hydro-Hot Bulkhead fittings. each fuel line to the Hydro-Hot.
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SECTION 8: DETACHING AND REATTACHING THE DIESEL BURNER

Step 5: Remove the Diesel Burner from the Hydro-Hot

1. The Diesel-Burner is secured to the Hydro-Hot with two nuts that can be loosened,
and swung out of the way by using a 10mm socket wrench with a 10 inch long exten-
sion.

Figure 35c

2. Carefully pull the Diesel-Burner away from the Hydro-Hot 4 to 5 inches before
rotating the burner, and then remove.
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Reattaching the Diesel Burner to the Aqua-Hot

CAUTION!

When reattaching the diesel-burner be sure to properly align the diesel-burner before tightening the eye-bolt
nuts. Also, visually inspect all of the rubber grommets on the top and bottom of the diesel-burner’s cast-
aluminum blower casing to ensure they are in place. DO NOT over tighten the eye-bolt nuts. Torque specifi-
cations are: approx. 20-40 in. lbs. An improper alignment and/or over tightening of the eye-bolt nuts can
cause damage to the diesel-burner’s cast aluminum blower casing.

Step 1: Reattaching the Diesel Burner to the Hydro-Hot

Figure 36a

1. The Diesel-Burner is secured to the Hydro-Hot with two eye-bolt nuts that can be swung into place,
after the diesel burner has been properly aligned and set in place.

Figure 36¢c g o

1*.?;;’-#

2. The eye-bolt nuts can then be tightened by using a 10mm socket wrench with a 10 inch long exten-
sion. Use extreme caution when tightening down the eye-bolt nuts, over tightening of the eye-bolt nuts
can cause the aluminum blower casing to crack. (Torque Specifications = Approximately 20-40 in. Ibs.)
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SECTION 8: DETACHING AND REATTACHING THE DIESEL BURNER

Step 2: Reattach the fuel lines to the Hydro-Hot.

Figure 37

1. Align the fuel lines on the diesel burner with the fittings on the Hydro-Hot, and
using a 11/16 inch wrench, tighten down both the supply and return fuel fittings.

Be sure to remove the clamps, off of the Fuel Supply and Return lines at the ports on top of the Hydro-Hot prior to start-
ing the diesel burner, or serious damage will occur to the diesel-burner’s fuel pump.

Step 3: Plug in the diesel-burner’s controller and mount

3. Locate the Diesel-Burner’s Controller and connect both plugs.

Figure 38a

NOTE: The Diesel Burner’s Controller might have to be mounted onto the side of the diesel burner, before the
plugs are inserted into the control unit, otherwise it might not be possible to mount the control unit.
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SECTION 8: DETACHING AND REATTACHING THE DIESEL BURNER

Step 4: Reinstall the Access Cover

NOTE: The access cover must be installed prior to operation as a safety switch exists, which will
prevent the Hydro-Hot from operating whenever the access cover is not properly installed.

Figure 39a Figure 39b

1. Reinstall the Hydro-Hot’s access cover . 2. Securely tighten the four screws securing the ac-
cess cover in place.
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SECTION 9: DIESEL-BURNER COMPONENTS AND TROUBLESHOOTING

1. Diesel-Burner Controller 10. Heat Exchanger Flgure 40
2. Motor 11.  Combustion Chamber

3. lIgnition Coil 12. Exhaust Port

4. Clutch 13. Flame Sensor

5. Combustion Air Blower 14.  Fuel Pump

6. Fuel Solenoid Valve 15.  Fuel Tubes (Supply / Return)

7. Electrode Boots 16. Combustion Air Intake Port,

8. Ignition Electrodes with Adjustable Shutter

9. Fuel Nozzle

1 2 3 4 35 6 71 89

16 15 14 13 12 " 10

] ] ) ] — Page 56 —
© April 2012 Hydro-Hot Hydronic Heating System Service Manual—Rev. A



SECTION 9: DIESEL-BURNER COMPONENTS AND TROUBLESHOOTING
Trouble Shooting Flow Chart

Chart 3 1. Check DC power supply at the
Electronic Controller.

2. Verify DC power at the Diesel
NO Switch (0) terminal on the JP2
Plug on the electronic Controller

Is the indicator
light illuminated?

Turn the Burner
Control Switch ON.

Using a Jumper Wire, Jumper
the Diesel (I) and the Diesel
(o) Terminals together, on the Yes
JP2 plug on the Electronic
Controller. If the Diesel
burner Status Light Illumi-
nates Green the problem is in
the motor Home, Either a
loose wire, bad switch, etc.
If the Diesel Burner Status
Light Does not Illuminate on [ NO
the Electronic Controller,
ensure that the JP2 plug is
securely plugged in. Ifitis
then the Electronic Controller
will need to be replaced.

Is the Diesel Burner
Status Light on the
Electronic Controller
Illuminated Green?

Yes

A 4

NOTE: Itis possible for the Is the Diesel Burner’s Is the Heating Status
Plug to be defective. It is rec- Motor Operating? < Yes Light Ituminated
ommended to remove the Plug Green?
and check the pins on the elec-
tronic controller for power
using a digital volt meter. NO i
Yes NO
v
1. Locate the JPS Power Terminal 4 NOTE: The heating status light will
(also labeled B4 in), on the bot- 1. Remove the Hydro-Hot’s Access only illuminate green when either the
tom of the Electronic Controller. Cover Diesel or Electric switch is in the on
Using a Digital Volt Meter, 2. Remove the “Thermostat Access Position, and the Control Thermostat is
verify that 12 VDC + is present Panel” calling for heat.
on the JP8 terminal. If 12VDC 3. Check the Diesel Burner’s “VDC
+ is not present Either the metal Hich-Limit Th tat” for conti-
jumper between terminals B4 in 1gh-Limt cermosta
and +12V is not secure, or there nuity A 4
is a fuse blown in the Motor i
Home. NOTE: This thermostat protects Yes H !Feﬁ;g:z::?up(ltg 25:5:?;% F)
2. Remove the Hydro-Hot’s Ac- against overheating temperatures. T '
Cess COVer.
3. Check the Motor’s in-line fuse
for continuity. Replace if neces- The Heater is
sary. L. NO
Functioning
NOTE: The Indicator light will illu- Properly.
minate for only 30 seconds if the
motor fuse is blown (open circuit)
4. Attempt heater restart
v v
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SECTION 9: DIESEL-BURNER COMPONENTS AND TROUBLESHOOTING

}

5. Using a digital volt meter, Check
both the C7 (I) and the C1(O) Termi-
nals for 12 VDC, on the JP4 plug, on
the Electronic Controller. If either
wire does not have 12 VDC the Elec-
tronic Controller will need to be re-
placed.

NOTE: The only time both the C7 and
the C1 wires will have 12VDC is when
both the Diesel Burner Status Light
and the Heating Status Lights are illu-
minated on the Electronic Controller

6. The motor may either be bad, or
have a flat spot. Hot wire the mo-
tor by locating the C-plug and put
power to the C-5 pin, and a
ground to the C-2. If the motor
does not run the motor is bad.

Note: Test the motor several times to
find a flat spot. Apply power and take
it away to test.

Is there continuity
across the
thermostat?

1. Reset the Thermostat, by
pushing on the reset button
in between the two wires.

NOTE: Hydro-Hot operating
temperature must be below

220 °F when checking the “High
Limit Thermostat” for continui-
ty, or attempting a reset

2. If the Thermostat cannot
be reset, it will need to be
replaced.

3. Attempt Heater Restart

\ 4

N —

hd

Turn the Control Switch Off.

Remove the fuel-line from the Aqua-
Hot’s “Diesel Fuel Return” and place
a short piece of fuel line in its place.
Put the opposite end of the fuel line in
a container.

Place the probes of a DC Multi meter
into plug locations, B-1(+) and B-2(-),
of the Diesel Burner’s “Control Unit”.
Also, measure the voltage across

B-2 (-) and B-4 (+)

Turn the Control Switch ON.

Observe the fuel flow. Flow should
be consistent without air