Hydron’l’& 5 (Ford Application)

Installation, Troubleshooting & Repair Manual

HYDRONIC 5 for FORD DIESEL ENGINES

Heater Model

251920 05

Installs are for models 250/350
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Heater Warnings to Installer

Correct installation of this heater is necessary to ensure
safe and proper operation. Read and understand this manu-
al before attempting to install the heater. Failure to follow all
these instructions could cause serious or fatal injury

A\ Explosion Hazard

Heater must be turned off while re-fueling.
Do not install heater in enclosed areas where combustible
fumes may be present.

A\ Fire Hazard

Install the exhaust system so it will maintain a minimum dis-
tance of 50mm(2”) from any flammable or heat sensitive
material.

Ensure that the fuel system is intact and there are no leaks.

A\ Asphyxiation Hazard

Route the heater exhaust so that exhaust fumes cannot
enter any passenger compartments.

If running exhaust components through an enclosed com-
partment, ensure that it is vented to the outside.

Note: For ease of install make sure the fuel tank is

less than 1/4 tank full

Having a hoist will reduce install time and

Safety Hazard on Coolant Heaters Used With
Improper Antifreeze Mixtures

» The proper operation of the Espar coolant heaters requires
that the coolant in the system to be heated contain a proper
mixture of water and antifreeze to prevent coolant from
freezing or slushing.

« If the coolant becomes slushy or frozen, the heater’s
coolant pump cannot move the coolant properly causing a
blockage of the circulating system. Once this occurs, pres-
sure will build up rapidly in the heater and the coolant hose
could either burst or blow off at the connection point to the
heater.

e This situation could cause engine damage and/or personal
injury. Extreme care should be taken to ensure a proper mix-
ture of water and antifreeze is used in the coolant system.

» Refer to the engine manufacturer’s or coolant manufactur-
er's recommendations for your specific requirements.

Note: During electrical welding work on the vehicle
disconnect the power to the heater in order to
protect the control unit.

Note: The heater is equipped with a high voltage

cutout as well a low voltage cutout.

Direct questions to Espar Heater Systems

USA 1-800-387-4800

- - CDA 1-800-668-5676
make install easier.
Hydronic 5 Specifications
Heat output (10%) 5kwW (17,100 BTU/hr) - High

Current draw (x10%)
Fuel consumption (£10%)

Operating Voltage Range
Minimum Voltage
Maximum Voltage

Working pressure

Ambient operating temperature
Overheat temperature shutdown (£5%)
Weight

Controls available

2.4 KW (8,200 BTU/hr) - Low

4.4 amps High
1.9 amps Low

0.62 I/hr (0.16 gal/hr) High
0.30 I/hr (0.08 gal/hr) Low

oV
16V

2.5 bar (36 psi)

-40°C to +80°C (-40°F to 176°F)
105°C (221°F)

2.9kg. (6.4 Ibs.)

7 day timer.



Introduction

Espar’s Hydronic 5 heater offers an affordable heating solution
for pick-ups. Its compact size enables a simple installation and
eliminates the need for electrical plug-ins. The heater is quality
engineered to provide a dependable means of heating and is
capable of putting out between 8,200 to 17,100 BTU’s/hr. It fea-
tures automatic heat regulation while being fuel and power effi-
cient.

The heater pumps coolant from the engine, heats it and returns
it to the engine. By routing the hot coolant through the vehicles
heat exchanger it is also possible to heat the interior of the
vehicle.

Since the heater runs on diesel fuel using 12 volt power, it is
able to operate completely independent of the vehicle engine.

A temperature regulating switch in the unit regulates the coolant
temperature between a low of 65°C (149°F) and a high of 80°C
(176°F) by automatically cycling the heater.

The Hydronic 5 is controlled from the vehicle cab by a timer
which can be set to come on from up to 7 days in advance.

A flame sensor, temperature regulating and overheat switch are
among the safety features which make the Hydronic 5 a safe
and dependable heating system.

Fuel metering pump

Combustion air blower

Glow pin

Control unit

t e

Combustion air

Exhaust
outlet

7 day timer

Espar’s 7 day timer is capable of setting up to 3 preset start
times within 24 hrs. or 1 start time within 7 days. It also has
other functions such as a current time display and a diagnostic
capabilities. Refer to instructions provided with timer for setting
options.

Note: For ease of install, please follow instructions in
sequence. All circled numbers indicate prepa-
ration steps.

HYDRONIC 5

Water pump

’. Water outlet

- I‘. Water inlet
J

= Fuel inlet

Overheat sensor

Temperature sensor

Combustion chamber

Heat exchanger

Flame sensor



Scope of delivery and Installation guide

To water-in at heat exchanger (dis-

36 @ card existing hose and plug FNPT
19 @ with 3/8 NPTplug supplied in kit.
@ B

To drivers side cylinder
he;

ad npt fitting (rear) \

v

<
Ly
< .k

/

b=l

é\ﬂ&/ -

2 wheel drive bracket
P/N: CAO 10 091-001




Scope of delivery
Description

12V Hydronic 5 heater
2 Coolant hose 20mm

3 Ford Frame bracket (4 wheel drive)
Ford Frame bracket (2 wheel drive)

Plastic fuel line 2mm ID
Clamp 9mm

Dust cap

Fuel pipe reducer

Fuel pick-up assembly
10 Clamp 16-25mm ID for intake hose
11 Clamp 26mm for exhaust

4
5
6 Fuel hose 3.5mm ID
7
8
9

12 End sleeve 24mm exhaust
13 End sleeve with crossbar
14 Spacer mounting bracket
15 Bracket muffler

16 Coolant barb 1/2” NPT, 3/4” hose barb
17 1/2 NPT 45° street elbow

18 Cable ties

19 Hose clamp

20 Intake clamp

21 Bolt M6x12

Preparation / Bracket Installation / Heater Mount

1 Remove negative terminal from battery

Part Number

251920 05
251917 80 00 01

CAO0 10 091
CAO0 10 091-001

090 31 117

10 2063 00 90 98
360 75 300

CAO0 12 050

CAO0 12 092

CAQ 12 056

10 2064 01 60 25
152 61 102
251482 80 00 01
251688 80 12 01
25 1864 80 00 02
20 1348 03 00 04
CAO0 11 064

CA0 11 072

CA1 00 005

CA1 10 038
CA1 10052

CA3 00103

2 For ease of install and accessibility remove drivers side
wheel and plastic wheel well. This consists of 2 plastic
tabs, 4 small screws and 4 large screws. Flap and wheel

well plastic guard will shimmy out of place.

Note: When removing tabs, do not cut them, they will
need to be replaced. Use wire cutters as a fork

to pry them out.

When shimmying out the plastic wheel well,
becareful to look for existing components
attached to the top side of wheel well.

3 Drain coolant from engine.

4 Remove NPT plug fitting from cylinder head located at the
rear of block, drivers side. Replace it with the 1/2" NPT
45° street elbow supplied in kit. Thread coolant barb ( 1/2”
NPT, 3/4" hose barb suppled in kit) into existing 45° street

elbow.

Note: Coat thread with pipe sealer. NPT fitting should

face the direction shown in graphic.

Description

22 Spin lock bolt

23 Hex nut M6

24 Spring washer

25 7 day timer

26 Saddle Bracket

27 Muffler

28 Air intake hose

29 Flex. exhaust

30 Bracket for 7 day timer
31

32 Dash harness

33 Grommet

34 Relay 12V

35

36 Reducer 20-18 mm metal
37 NPT Plug 3/8

38 Nut Lock tight

39 Clamps/Coolant hose
40 Double angle bracket
41

Engine compartment harness

Remote Heater Starter (optional)

Self tapping screw 3.5x32mm
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Part Number

CA3 00 140

CA3 00 208

CA3 00 308
221000 30 36 00
251864 80 00 01
251864 81 01 00
360 00 099

360 61 550

CAQ 10 061

CA1 60 506-002
CA1 60 506-001
20128009 01 03
203 00 065

CA1 00 150

20 1645 89 00 06
CA0 11071

CA3 00 226

152 00 144

20 1533 88 00 07
CA3 00414




Note: Fuel lines and plumbing hoses can be attached
at heater before attaching Ford mounting
bracket onto chasis making installation simpler.

Take coolant hose supplied in kit and cut hose to length
as shown in graphic. Secure heater hose (#1) to the NPT
fitting with clamps provided (this hose will eventually be
plumbed into the heater water inlet/water pump).
Remaining hose (#2) will be run from water-out of heater
across the top of the fire wall (secured with clamps) to the
heat exchanger (water in).

Install Ford mounting bracket on to Chasis using existing
holes in chasis and bolts and nuts supplied in kit.

Install heater saddle bracket onto Ford mouting bracket
using 4 nuts and bolts supplied in kit (Radius of bracket
facing down, see graphic). Tighten.

Coolant hose supplied from kit
Cut to size

Inlet hose from back
of engine block to
heater water pump

(#1) \

~—_

(#2)

Outlet hose from heater out
to Ford heating core

To drivers side cylinder
head npt fitting (rear)

To water-in at heat exchang-
er (discard existing hose
and plug FNPTat front of
engine block passenger side
with 3/8 NPTplug supplied
in kit .
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8  Thread bolt and spacer provided with kit into threaded
hole in the side of heater. Slide heater into saddle brack- Wat n
et, (heater water outlets facing towards the front of the

truck) and snap into place. Tighten bolt with spacer. Insert Water in
bolt into opposite side and tighten. Heater is now mounted

and secure. Bolt >D§ (g Bolt and Spacer

Plumbing
Saddle bracket

10 Take hose (#1), cut and installed from step 5 and trim to
length to attach into the water inlet of heater. Use clamps
provided.

Fire wall
(passenger side)

11 Attach water output hose (#2) to the heater and run heater
hose over the back of cylinder head to the inlet hose of
the heat exchanger on the passenger side (hose closest
to the drivers side).

Remove existing hose running from front of engine block
to the heating core and dicard. Insert NPT plug provided in

To engine water pump
from heat exchanger

kit into FMPT. Water inlet @
Attach (#2) coolant hose with reducer to the 2:@%‘:;‘?“ *

water inlet at heating core. Secure hose
along the fire wall above turbocharger with
2 clamps provided in kit.

Secure coolant hose
along firewall with

Water output hose
clamps

from heater
#2)

Discard hose from font of
engine block to heating core
and plug with NPTplug

Water inlet
hose (#1)

|

":":
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i ut )
oolant hose running from
i heater to heating core —
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Exhaust and Combustion Air Intake

15 Combustion Air Attach air intake hose to heater intake
port with clamp supplied and run hose toward the rear of
the cab. Secure hose to frame rail with clamp or wire ties.
Make sure black plastic cap is on hose.

16 Exhaust Find an applicable spot on frame to mount the
Espar muffler bracket onto frame rail, drill hole if neces-
sary. Attach muffler to bracket. Secure exhaust hose to
muffler port at heater and run the exhaust pipe from
heater to the muffler and secure with clamp supplied. Cut
5" of remaining muffler pipe and secure to to the other
side of muffler, attach clamps and end cap. Secure to
frame with clamp provided.

A As to not cut yourself be careful of burrs and sharp edges
on exhaust pipe.

Fuel System

Note: Make sure fuel tank is near empty
17
a) Remove fuel nozzle inlet hose and breathing hose clamps

and disconnect from tank.

b) Unplug sending unit electrical connection and fuel lines.

c) Remove the bolts holding fuel tank and drop fuel tank.

d) Drill holes in sending unit to accomodate Espar pick up
pipe - drill 2 small holes first. See diagram

e) Assemble fuel pick up pipe in sending unit as shown.
Lower the fuel pick-up pipe (with reinforcing washer) into
the tank using the slot created by the two 0.6cm (1/4”)
holes.

f)  Lift the assembly into position through the 2.5cm (1”) hole.
g) Assemble the rubber washer, metal cup washer and nut.

Heater

Espar muffler mounted




h) Attach fuel line to reducer and reducer to pick up pipe.
i)  Re-install fuel tank in reverse order

j)  Run Espar plastic fuel line along path of existing factory
fuel line and attach with tie wraps supplied in kit.

k) Run fuel line through frame mount bracket and bend back
180° to attach to fuel intake on heater, cut fuel line to
length using a sharp utility knife and secure with clamps.

@ 2.5cm (91.0")

2 0.625 cm (2 Holes)
(2 1/47)

1.5cm 1.5cm
(9/167) (9/16)

Fuel supply and
return lines

Note: Drill the two (1/4”) holes first.

-«— Fuel Pick-Up Pipe reducer

- Fuel Pick-Up Pipe
Sending Unit Nut
Sheet Metal Washer
<€«—Rubber Gasket
Steel Safety Washer
? -~ Holding Tabs
« \-_____-"Fuel gauge sending unit
Front of truck electrical connector
L ™
——




Electrical Wiring
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a) Find an existing unused grommet in fire wall on drivers
side or Drill a 17.5mm (3/4”) hole in the firewall at driver
side to feed the engine compartment harness (P/N CAl 60
404-001) through so that bare terminals of engine compart-
ment harness are protruding through to the inside of vehi-
cle. Secure grommet in firewall and make connection at
heater.

b) Secure the relay mounting block and fuse block from
engine compartment harness to the firewall on drivers side
by drilling 1/8” hole in firewall to accommodate fuse block.
Drill second hole after mounting. Secure relay block to
engine compartment with self tapping screws provided.
Secure covers on blade fuses.

c) A Do not attach wires to battery. This will be done at
a later stage.

d) Run blower motor harness (from engine compartment har-
ness) along firewall to blower motor at passenger side. Use
wire ties to secure along back of firewall. Cut live wire at
blower and crimp terminals onto ends -see graphic. Attach
connectors to the terminals and lock connectors into place
from Espar supplied blower motor harness running off the
engine compartment harness

| Blower connectors

1

Run to inside of vehicle




)

k)

n

Take 4 prong connector from the dash harness (P/N CA1
60 506-001 and match them up to the terminals on the
engine compartment harness that has been run through the
fire wall.

4 prong - red, yellow, brown, blue/white.
Install terminals into connectors of engine compartment
harness and match to corresponding positions of dash
harness. Make connections.

Use a test light to find a run and accessories 12V source
to attach clam shell connector.

Attach red clam shell connector provided in kit to the run
and accessories 12V source and insert pink male spade
connector from dash harness to clam shell connector

Find a suitable place to mount the timer bracket and timer.
The lower lip of the dashboard on the driver or passenger
side is suitable. Use Screws provided to anchor timer
bracket to under dash. Make connection to timer and slide
and lock timer into bracket

Connect positive (+) red wire with ring terminal from engine
compartment harness onto the positive post of battery.
Connect brown negative (-) wire with ring terminal from
engine compartment harness onto the negative post of bat-
tery.

111!

1
E Clam shell connector

connecting block for terminals
from engine compartment harngss

i

i
i
Y

Connecting block for 7 day timer

Make connections at battery




Hydronic 5 - Ford Application

Wiring Diagram
Model CA 1920 35

1.1 Blower motor
1.2 Glow pin
1.5 Overheat sensor

1.12 Flame sensor
1.13 Temperature sensor

2.1 Control unit

2.2 Fuel metering pump

2.7 25 amp vehicle blower fuse
2.8 20 amp main fuse

29 5 amp timer fuse

3.29 7 daytimer
51 Battery

s @

I




Bleeding Instructions

A Read carefully to ensure no engine damage

20 Re-install drain cock on radiator and refill radiator as high
as possible, open bleed screw on heater until water flows
out continuously (15-30 secs.) - close screw

21 On 7 day timer - press clock button twice to stop clock
from flashing, push on/off switch [ to activate heater, the
yellow indicator will come on in the switch to show it's acti-
vated and 7 day timer will read 120 minutes. Heater will
take from 1-3 minutes to start on the first attempt ( this is
because the fuel pump has to draw fuel for the first time
from the fuel tank). Once heater is running you'll see a
decrease in the level of your coolant at the radiator. Fill
radiator as needed until all coolant is back in. This takes
approximately 15-20 minutes. Your system is now bled and
you can now replace radiator cap. Turn heater off (&)

23 Installation Complete

Read instructions on 7-day timer to preset times for heater
run times and general information. Set the time first so that
programmed times align themselves correspondingly. If at
any time work is done on the heater and power is discon-
nected please re set timer to correct time if programmed
times are to work.

111!

Periodic Maintenance

*Visual check of all fuel lines for leaks. Check and if
necessary replace fuel filter inserts.

*Visual check of electrical lines and connections for
corrosion.

*Run your heater at least once a month during the year
(for a minimum of 15 minutes).

*Maintain your batteries and all electrical connections in
good condition. With insufficient power the heater will
not start. Low and high voltage cutouts will shut the
heater down automatically.

*» Use fuel suitable for the climate (see engine
manufacturers recommendations). Blending used
engine oil with diesel fuel is not permitted.

* Check the glow pin and replace if necessary

Troubleshooting

In the event of failure there are several items which
should be checked first before any major troubleshooting
is done. Check:

¢ Circuit breakers and fuses.

» Electrical lines and connections

* For interference in Combustion air and Exhaust pipes.
e That there is fuel in the tank.

» Battery voltage

Self Diagnostics

3

The heater is equipped with
self diagnostic capability.
You can retrieve information
on the heaters last 5 faults
using the Espar 7 day timer.
Espar’s 7 day timer has a
fault code retrieval device built into the unit. This function
automatically activates if the heater is experiencing prob-
lems.

«Fault codes appear on the LCD display screen
«Codes can be translated from the charts on the
following pages.



Fault Code

Fault Description

Causes / Repair

000 Normal Operation

010 Overvoltage Check voltage between terminals 1(red) and 2(brown) at
connector. This must be less than 15.9 volts.

Check vehicle charging system.

011 Under voltage shut down Check voltage between terminals 1(red) and 2(brown) at
connector. This must be greater than 10.2 volts
Check batteries and connections.

012 Overheating Check for possible causes of overheat (water circuit), Sensor.
Check overheat switch resistance values. Temperature at
temperature sensor or overheat sensor is greater than 125°C

014 Possible overheating detected Difference of measured values at temperature sensor >15°C

(difference evaluation) (min. 70°C water temperature and metering pump in
operation); Check temperature sensor and overheating sensor,
replace if necessary.

015 Too many overheats Remove cause of over heat. Reset control unit using 7 day
timer or fault code retrieval device to unlock control unit.

020 Open circuit - glow pin Check glow pin, replace if necessary

021 Short circuit - glow plug Check glow pin, replace if necessary

030 Combustion air blower motor Blower impeller or electric motor jammed (frozen solid, dirty,
etc.) Remedy jam, replace electric motor if necessary

031 Combustion air blower motor Check lead to combustion air motor for continuity, replace
motor if necessary

032 Combustion air blower motor short-circuit Check combustion air blower motor (electric motor); replace if
necessary. Check power supply (chafed, corroded etc.)

041 Water pump break Check supply lead to water pump for continuity, remedy break,
replace water pump if necessary

042 Water pump short-circuit Check supply lead to water pump for short circuit, check water
pump, replace water pump if necessary

047 Short circuit - fuel metering pump Check for wires for short to fuel metering pump. Test fuel
metering pump. Replace if necessary

048 Open circuit - fuel metering pump Check supply lead to metering pump for continuity, remedy
break, replace if necessary

050 Too many no start attempts Safety time counter reading exceeded. Reset control unit

14

using 7 day timer or fault code retrieval device to unlock
control unit
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Fault Code Fault Description Causes / Repair

051 Faulty flame recognition At start, if flame sensor is a above 70°C > 240 seconds; check
exhaust gas and combustion air supply, check flame sensor,
replace if necessary.

052 No start safety time exceeded No flame detected on start attempt.

Check fuel delivery and fuel supply, Check exhaust gas
and combustion air ducts

053 Flame cutout in boost mode Heater has started successfully the flame has extinguished.
Check fuel supply. Check combustion air and exhaust flow.
Check flame sensor resistance value. Replace flame sensor if
necessary

054 Flame cutout in high mode Heater has started successfully the flame has extinguished.
Check fuel supply. Check combustion air and exhaust flow.

056 Flame cutout in low mode Check flame sensor resistance value.

060 Open circuit - temperature sensor Temperature sensor detects a value beyond it's range.

Check connections. Check sensor resistance values between
11 and 12 at connector B2 > 2 MW (if open circuit)

061 Short circuit - external temperature Check connections. Check sensor resistance values between

sensor 11 and 12 at connector B2 < 50W (if short circuit)

064 Open circuit - flame sensor Sensor is sensing value outside of range. Check connection
leads. Resistance values between 13 and 14 at connector
B2 > 3040 W (if open circuit)

065 Short circuit - flame sensor Check connection leads. Resistance values between 13 and
14 at connector B2 < 780 W (if short circuit).

071 Open circuit - overheat sensor Check connection leads. Resistance values between 9 and 10
at connector B2 > 2 MW (if open circuit)

072 Short circuit - overheat sensor Check connection leads. Resistance values between 9 and 10
at connector B2 < 50 MW (if short circuit)

090 Control unit defect (internal fault) Control unit malfunction due to interference voltage from

092 Control unit defective(ROM error) vehicle electrical system; possible causes low batteries,

093 Control unit defective(RAM error) charges, other sources of interference, eliminate interference
voltages. Internal faults detected in microprocessor/ memory
detected. Replace control unit

097 Control unit defective (power failure) Internal failure. Replace control unit

099 Control unit defective (eeprom error) Exchange the control unit

100

101

102

103

15



Fuel Quantity Test

The fuel Quantity should be tested if the heater has difficulty
starting or maintaining a flame.

Note: Measure the fuel quantity when the battery is
sufficiently charged. At least 11V and at most 13V
should be applied at the control unit during
measurement.

Preparation

« Remove metering pump cover

Pull the fuel line off the combustion chamber and insert
into a graduated measuring glass

Switch the heater on, when fuel delivery is uniform
(approximately 40 seconds after switching on), the fuel
line is full and bled.

Switch heater off

« Empty measuring glass and replace

Measurement
» Switch heater on

 Fuel delivery stars automatically approximately 40
seconds after switching on

» Hold the graduated measuring glass at the glow pin
height during measurement

« After 90 seconds of fuel delivery, it will shut off
automatically

¢ Switch heater off.

« Read off quantity of fuel delivery in the graduated
measuring glass

Evaluation
Nominal value - max.8.6 cm3 / 90 seconds
- min. 7.5 cm3 / 90 seconds

If measured quantity of fuel is over or under the nominal
value, the metering pump must be replaced or fuel restric-
tion eliminated

Repair Steps

Disassembly / Assembly

Cover, metering pump
Water pump, assembly

Metering pump and bracket
10

11

Cover, blower
Control unit and cover

o O~ W N P

Glow pin

16

Flame sensor

Cable harness

Electric motor, complete

Combustion chamber with flame tube

Heat exchanger and jacket
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1 Cover, metering pump 4  Cover, blower

2 Water pump assembly 5  Control unit and cover
When mounting, place O-rings on connection on water
pump housing

3 Metering pump and bracket 6 Glow pin

17



7  Flame sensor

For removal of tab receptacles, use AMP extractor tool 10 Combustion chamber with flame tube

11 Heat exchanger and jacket
8 Cable Harness . . .
Align slot on heat exchanger (arrow) with lug in jacket

9  Electric motor, complete

18
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Parts Diagram

HYDRONIC D5

Model 25 1920

19



HYDRONIC D4 Description & Part #'s

Ref.

No.
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Description

Part Number

Outer casing

Combustion air blower with cover
Cover

Burner

Heat exchanger

Control unit

Cover

Water pump

Fuel metering pump

Strainer

Holder for fuel metering pump
Seal

O-ring

Glow pin

Flame sensor

Cable section with overheat & temperature sensors, glow plug and main connectors
Cable section with overheat & temperature sensors

Spring leaf
Cover fuel metering pump
O-ring

O-ring

Fuel hose
Hose clip
Hose clip
Bleed screw
Washer

Hex bolt
Spring washer
Hexagon nut
Grommet
Cover

Hex bolt

Hex bolt

Bolt

Hex bolt
Tapite screw
Counter sunk screw
Rubber boots

20

251920010101
251920 99 15 00
251917 01 00 02
251920 10 00 00
251922 06 00 01
251917 5500 01
251752 99 01 03
251920 99 25 00
25 1920 45 00 00
20 1312 00 00 06
251917 01 00 07
25 1864 99 00 21
251864 99 00 23
251864 01 10 00
25 1920 35 00 00
251920 01 12 00
251920 01 13 00
251922 01 00 05
251917 01 00 03
320 75 105
251864 99 00 30
251917 01 00 11
10 2063 00 70 78
103 10 087
251917 2500 12
Hardware

CA3 00 141-002
17122 112

110 10 024
251752 01 00 06
20 16732501 01
CA3 00 141-005
CA3 00 141-004
100 10 006

CA3 00 141-003
CA3 00 141-006
CA3 00 141-007
32031120
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