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This discussion today is about heat transfer. More specifi-
cally, the discussion is about transferring heat into lumber dry
kilns, and perhaps even more specifically, it is about the medium
we use to carry the heat into the kiln.

There are four well-known methods of heating a lumber dry
kiln, as follows:

1. "Direct-Fired" 
Duct the products of combustion directly into
the kiln itself.

2. Steam
Heat water in a boiler and pipe the steam into
the heat exchange coils in the kiln.

3. Hot Water 
Heat water to a temperature below its boiling
point, and pump the hot water into the heat
exchange coils in the kiln.

4. Thermal Fluid 
Heat thermal fluid (in much the same type of
heater as the Hot Water System in 3 above),
and pump the thermal fluid into the heat
exchange coils in the kiln.

It is the last class of heat transfer medium, Thermal Fluid,
that we will concentrate on today.

The basic operation of a kiln heating system using Thermal
Fluid as the heat transfer medium is very simple. The oil is
simply pumped around the circuit. The pump pumps the oil through
the heater where it is heated up, say, from 400°F (204°C) to 500°F
(260°C). Then it is piped to the lumber dry kiln where it flows
through heat transfer coils, where it gives up some heat. As an
example, the kiln could cool the thermal fluid from 500°F (260°C)
to 400°F (204°C) while flowing through the coils. There is a
great variety of pipe circuit designs and a great variety of
control valves used in various Thermal Fluid systems, depending on
the number and type of heat-using heat exchangers. One method has
only one valve, a 3-way valve, which controls the relative amount
of Thermal Fluid going to the kiln and the amount of fluid
bypassing the kiln. When the kiln's dry bulb temperature falls
below "set point," then the kiln controller calls for more thermal
fluid. The 3-way valve reduces the amount of oil bypassing the
kiln and increases the amount flowing through the kiln's heat
exchange coils, thereby providing more heat to the kiln. This
system allows the pump to pump at a constant rate; pumping a
constant volume of Thermal Fluid through the heater at all times.

A slide presentation on installation and equipment was
given. Some highlights are noted.

Typical installations: Similarity to a steam boiler instal-
lation at a sawmill in Alberta with two double track kilns and a
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41mmBtu/hr. Thermal Fluid heater. The sawmill sorter building,
the heater house and the lumber dry kilns were shown.

The Thermal Fluid heater looks like a big rectangular box and
the unit shown would be equivalent to a boiler of about 40,000
pounds per hour capacity.

However, instead of a boiler's steam drum and a mud drum, the
Thermal Fluid heater has supply manifolds and return manifolds.
The walls of the heater have a layer of tubes the equivalent of
boilers' water wall picking up radiant heat energy. The Thermal
Fluid is pumped through the heater's tubes at a velocity of about
12 ft/sec. (3 to 4 m/s) ensuring that the flow is turbulent (not
laminar) for uniform heat pickup by the thermal fluid. One thing
we do not want is to "over temp" the oil.

The Thermal Fluid circuit is vented to atmosphere. The vent
is at the top of the expansion tanks. This is an important aspect
of the Thermal Fluid circuit...it is a non-pressurized system...it
is vented. The expansion tank absorbs the expansion and contrac-
tion in the circuit caused by heating up and cooling off the
system.

The blocking vessel ensures that the Hot Thermal Fluid does
not come in contact with the oxygen of the air which would cause
oxidation of the thermal fluid over a period of time.

When the tank truck arrives with the Thermal Fluid, it drains
its load into the sump tank. The charging sump pump then pumps
the fluid into the system.

It is important that the fluid never be heated to a tempera-
ture at which it thermally cracks and decomposes.

To ensure that the fluid in the coils of the heater does not
"over-temp," a second pump; a diesel-driven pump, starts automati-
cally and keeps the Thermal fluid circulating. If the heat-using
systems cannot absorb the heat being given off from the fuel pile
in the furnace, then a coil is installed in a tank of water. When
the power goes off, the diesel starts and the valve about the
water tank opens, directing the thermal fluid through the coil
immersed in the cool water.

Two additional pieces of equipment that may be necessary:
a. A flyash collector may be required to ensure

that the stack emissions meet the requirements
of the regulatory agency.

b. If the system is burning particularly wet wood
residue, then a combustion-air preheater may
be desirable. These two pieces of equipment
would be exactly the same as the equivalent
units on a steam boiler.

During the last 10 years, the majority of wood residue
utilization systems installed at wood products plants in Canada
have been Thermal Fluid systems. They have worked out very well.
More systems are being installed all the time.
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