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Figure 2. Location of components on RH side of HCS heater.

A. Expansion tank
B. Expansion tank fi ller
C. Heater back head
D. Outlet from helical coil
E. Valve No. 2 (purge)
F. Thermal fl uid return inlet
G. Valve No. 3 (expansion)
H. Inlet pressure gauge

I. Differential pressure switch*
J. Outlet pressure gauge
K. Valve No. 1 (strainer)
L. Inlet pressure gauge port 
M. Strainer
N. Valve No. 4 (coil inlet)
O. Burner fan motor
P. Circulating pump

*Note: the heater pictured here has a Barksdale differential pressure 
switch. Newer heaters have a United Electric differential pressure 
switch. Inlet and outlet gauges at one switch are on opposite sides 
from those at the other switch.
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1.	 Set the power disconnect 
switch (the handle) on the 
control panel to ON.

2.	 Adjust the set point on the 
BURNER MODULATION 
CONTROLLER to 230 
degrees F.

3.	 Adjust the set point on the 
MEDIA HIGH TEMPERATURE 
CONTROLLER to 400 
degrees F.

4.	 Make sure the thermal fluid 
level shown in the sight 
gauge on the expansion tank 
is about 3 inches.

Purging water from the system
When purging the system, never leave the heater 
unattended while the burner is in operation unless 
you know all limit devices are working properly.

Do not remove the cap from the filler on the 
expansion tank.
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5.	 Set valves on the heater for 
purge mode. (See Figure 2 
to identify valves.)

6.	 For HC heater, make sure 
the auxiliary valves on the 
manifold are open.

7.	 Place a container directly 
below the overflow pipe of 
the expansion tank. The end 
of the pipe should be above 
the container.

8.	 Set the switch labeled 
CIRCULATING PUMP to ON.

9.	 Adjust Valve No. 2 (E, Fig. 
2) so that the pressure shown 
on the gauge for the coil 
inlet is at least 10 pounds 
greater than the pressure on 
the gauge for the coil outlet. 

CIRCULATING PUMP

OFF    ON

Inlet and outlet gauges at 
UE switch shown here are on 
opposite sides from those at 
Barksdale switch.

Purge mode

Valve No. 1 Closed
Valve No. 2 Open
Valve No. 3 Open
Valve No. 4 Open
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10.	 For HC heaters, set all 
switches labeled AUXILIARY 
PUMP to ON.

AUXILIARY PUMP #1

OFF    ON

11.	 Set the BURNER 
MODULATION CONTROLLER 
to manual. The message 
MAN should appear in the 
lower portion of the display.

A green light next to OUT 
should appear in the lower 
portion of the display. Adjust 
the burner output  
to 0 percent.

	 You may have to increase 
output (using the up arrow 
key) to achieve enough heat 
to reach the desired set point 
of 230 degrees F. 

	 As you increase the set point 
in the following steps, you 
may need to increase the 
output. If needed, increase 
the output in increments of 
about 10 percent. 
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	 After about 2 minutes the 
Fireye BURNER DISPLAY 
should show the message 
AUTO FLAME SIGNAL. This 
indicates that the burner has 
ignited properly.

13.	 Observe the BURNER 
MODULATION 
CONTROLLER. The 
temperature of the thermal 
fluid should rise to the set 
point of 230 degrees F.

	 Water and steam will exit the 
overflow pipe as shown here. 
Operate the heater at this 
temperature until no water 
or steam exits the overflow 
pipe. AVOID CONTACT 
WITH THE STEAM.

Note: This can take from 
45 minutes to several hours, 
depending on the amount of 
moisture in the system.

BLV512

NEXT BACK
MODE

RESET

MDFY

BURNER DISPLAY

12

3

6

9

12.	 Set the switch labeled 
BURNER to ON. 

BURNER

OFF    ON
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14.	 On the BURNER 
MODULATION CONTROLLER, 
reset the set point to 240 
degrees F.

15.	 Observe the BURNER 
MODULATION CONTROLLER. 
The temperature of the 
thermal fluid should rise 
to its new set point of 240 
degrees F. 

16.	 Operate the heater at this 
temperature until no water 
or steam exits the overflow 
pipe. This can take from 45 
minutes to several hours.

17.	 Reset the BURNER 
MODULATION CONTROLLER 
to 250 degrees F. 

18.	 Operate the heater until no 
steam or water exits the 
overflow pipe.
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20.	 Each time you raise the set 
point, operate the heater 
until no steam or water exits 
the overflow pipe. 

21.	 Continue this cycle until 
you reach the set point 
of the desired operating 
temperature on the BURNER 
MODULATION CONTROLLER.

22	 Note: 320 degrees F is a 
typical set point for heater 
operation at an asphalt plant. 
The desired set point at your 
facility may be higher or 
lower.

Note: if you attempt to 
save time by increasing 
the temperatures in 
increments larger than 10 
degrees you risk boiling 
over the expansion tank. 

20°

19.	 Continue this cycle of 
raising the set point on the 
BURNER MODULATION 
CONTROLLER in increments 
of 10 degrees. 

10°
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Likewise, if you do not wait 
until all steam has exited 
the overflow pipe, you 
also risk boiling over the 
expansion tank.

23.	 Adjust the set point on the 
MEDIA HIGH TEMPERATURE 
CONTROLLER. 

	 Note that the desired settings 
at your facility may differ 
from those shown.

26.	 Reset the pressure 
differential switches 
according to separate Tec-
Notes on setting differential 
pressure switches.

25.	 Set valves as indicated for 
Run mode. (See Figure 2 to 
identify valves.) 

24.	 Set the BURNER 
MODULATION CONTROLLER 
to auto.

HCS Heater HC Heater
Normally 50 
degrees F 

higher than 
set point on 
Modulating 
Controller

Normally 80 
degrees F 

higher than 
set point on 
Modulating 
Controller

Run mode

Valve No. 1 Open
Valve No. 2 Closed
Valve No. 3 Open
Valve No. 4 Open
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APPENDIX

This appendix contains additional information about water 
contamination in a hot oil heating system. It discusses 
how water adversely affects the heating system, how it 
gets into the system, and the role of steam in getting rid 
of it.

How water adversely affects the heating system 
Water reacts to applied heat very differently than transfer 
oil. When heat transfer oil is contaminated with water it 
takes significantly more energy to raise its temperature. 
One Btu is the amount of energy required to raise the 
temperature of one pound of water one degree F. But 
one Btu will raise the temperature of one pound of 
uncontaminated heat transfer oil about 2 degrees F, or 
twice as much! Thus, water in heat transfer oil impairs the 
heating system. The more the water, the more it impairs. 

Another adverse effect is the likelihood that water will turn 
into steam at the inlet of the heater’s circulating pump and 
cause cavitation. Heat transfer oil can withstand much 
higher temperatures than water before it vaporizes.

How water gets into the system
Water gets into the heating system through the expansion 
tank. The expansion tank accommodates expansion and 
contraction of heat transfer oil during normal operation 
of the heating system. It is partially filled with heat 
transfer oil and is vented to atmosphere. Therefore, its 
unfilled space consists of air. When the heat transfer oil 
cools, it contracts and draws fresh air into the tank. As 
it continues to cool, moisture in the air condenses into 
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Psig* Temperature

0 212°F

10 240°F

20 259°F

30 274°F

Psig* Temperature

40 287°F

50 298°F

60 307°F

70 316°F

*Psig stands for 
pounds per square 
inch gauge. 

water and falls into the heat transfer oil. It eventually 
migrates into the heating circuit. 

Getting rid of the water
The easiest and most effective way to remove the water 
from the system is to change it into steam and vent 
it to the atmosphere. However, this must be done in 
the expansion tank while avoiding creation of steam 
in the circulating system. This is achieved by carefully 
manipulating temperature and pressure.

Consider these facts about steam. Changing water to 
steam is affected directly by pressure and temperature. 
Notice how the temperature of the boiling point changes 
with changes in pressure as shown in the table below. 

It is common knowledge that water boils at 212 degrees 
F. And boiling the water changes it into steam or vapor. 
But that temperature applies only at atmospheric pressure 
at sea level on a standard day. Atmospheric pressure 
changes with altitude and weather conditions. 

Pressure also changes when liquid is pumped through a 
heating system. The pressure at the outlet of the pump 
is typically about 60 psig. Consequently water in the oil 
under that pressure remains a liquid at all temperatures 
less than 307 degrees F. 
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But that pressure decreases as the oil flows through the 
system. As the oil reaches the inlet side of the circulating 
pump its pressure drops close to 0 psig. At that pressure 
temperatures higher than 212 degrees F will cause water 
in the oil to change into steam. However, the temperature 
of the oil may now be lower than this before it reaches the 
inlet of the pump. That’s because much of its heat energy 
is transferred to asphalt in the tanks and piping.

But if the temperature of the oil were to remain higher 
than the boiling point of water, some water in the oil 
would quickly turn into steam. And steam at the inlet of 
the pump could cause cavitation so that little or no fluid is 
pumped. 

This would cause loss of pressure at the inlet to the 
heater coil and loss of flow through the coil. The heater 
coil would quickly overheat, causing extremely high 
temperature indications to show on the temperature 
controllers. The limit circuit would shut down the heater 
to prevent unsafe operation. 

The process of purging the water 
Purging water from the system requires resetting 
valves on the heater to reroute the return fluid directly 
through the expansion tank. Air in the tank is always at 
atmospheric pressure, which requires a temperature of 
only 212 degrees F to change water into steam. Thus 
water in the contaminated oil flashes into steam as it 
is diverted through the expansion tank. And the steam 
escapes through the vent of the tank. The amount of 
water removed depends on the temperature of the liquid 
in the tank.
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During this process it’s important to create and maintain 
a back pressure* in the system to prevent steam in the 
circulating system. This is achieved by adjusting the valve 
at the inlet of the expansion tank to restrict the flow of the 
fluid diverted into the tank. 

When purging the water it’s also important to start 
cold and heat the oil slowly (in increments of about 10 
degrees). This allows the water to boil out progressively. 
Otherwise there is risk of creating a violent reaction in the 
expansion tank as the water-laden oil enters the tank and 
its pressure drops suddenly to atmospheric pressure.

Purging should be part of your preventive maintenance
You should routinely purge water from your hot oil 
heating system before adverse symptoms are apparent. 
Doing so will make your heater last longer and cost less 
to operate. 

*Be aware that increasing system pressure beyond its usual 
operating pressure can rupture worn parts in some systems. 
This is especially true for drag conveyors and silos heated by 
hot oil that flows through channels that are integrated with wear 
parts. 
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