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Back to Basics: A Framework for Leather Manufacture

Richard Daniels and Walter Landmann

Leather drying and conditioning:

Overview

Suspension drying, generally understood
as free-hanging or tension-free drying,
spans systems ranging from simple drying
rooms and chambers, through

Suspension drying

* With the heat pump system drying
temperature is below 30°C. Leather
remains softer and there is likely to be
less area loss.

repeats itself. Controls in the basic cabinet
tend to be limited to an air temperature
sensor/regulator which controls the
temperature of the heater through steam or

water flow valves. The dryness of

temperature and humidity
controlled static drying cabinets

ﬁanel E19/1: The fan assisted static drying chambeﬁ

the leather is determined by
drying time.

to sophisticated throughfeed
dryers usually followed by
re-humidification (conditioning),

staking and second drying.

Objectives and outcome

Normally samm/set dyed
leathers undergo first-time drying
by suspension. At temperatures
between approximately 30°C and
60°C the water content of the
leather may be reduced from
around 50% to levels, as required
by the tanner, that may range
from an average of 28% down to
as low as 10%. Depending upon
tannage and the characteristics of

A more precise piece of
equipment is the fan assisted static
chamber. With many designs the

fan draws the cool return air down
through ducting and forces it
through the heater battery. The
circulation is accelerated in this
manner and the warm air passes
by the leather more rapidly.
More water vapour is carried
away and the process becomes
more efficient. In addition to
temperature control, air humidity
is frequently measured using
hygrometer sensor/regulators
which set the required opening of
the humid air escape flap. It is
thus possible to ensure optimum

the drying system the time to

humidity saturation of the air both
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achieve this would be of the order

of three to six hours.

¢ The drying conditions may be termed
moderate and there is no application
of force.

* Uniformity of drying is generally
good and tendency for migration is
low as both leather sides are exposed
to the heated airflow.

* The leather, again based upon type of
tannage as well as degree of water
removal, will inevitably suffer area loss
based on the area after samm/setting.
This is because tension is not applied
during drying, and these losses can be
relatively high.

¢ The substance will tend to be
maintained.

e The leather surface is unaltered
(unless excessive heat is applied).

¢ The leather will not be flat.

¢ The inherent rounded animal hide
shape remains.

The static drying cabinet

Drying rooms or chambers rely on
natural air draughts and environmental
climate. Consequently drying times are
very long and unpredictable. Their use
nowadays is generally confined to the
drying of vegetable tanned leather.

Heated cabinets rely upon low velocity
circulation of heated air and are mostly
basic in design. Advantage is taken of the
phenomenon that warm air rises and cold
air sinks.

In the simplest version, steam or water
circulation heater batteries are located in a
double bottom floor of the cabinet. The
heated air rises past the suspended leathers
causing evaporation. The air becomes
humidity laden, and rises to the top canopy
where generally adjustable flaps allow a
proportion of the air to escape. Fresh air
sinks to the heater batteries and the process
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/ from a leather drying and an
energy efficiency point of view.

The leather pieces to be dried are
sometimes hung over poles. More often
poles or bars are fitted with clips for
suspension, and arranged to leave about
100mm gap between the leathers. This
distance is generally reckoned to be the
optimum allowing the warm air stream
to flow effectively and uniformly across
the leather surfaces. Both sides of the
leathers are exposed equally to the heated
airflow.

Sometimes static cabinets have doors
which when shut improve air circulation
and prevent the waste of heat through the
escape of warm air.

Heat pump systems

Generally, only static cabinets
incorporate heat pump circuits. This
system ducts the humidity laden air
through a condenser where a large
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proportion of the water vapour is
removed. The then much drier air is
re-heated and flows past the leather
surfaces in the normal way. Because of
the low relative humidity content of the
air, less heat is required. Lower drying
temperatures are therefore used, normally
leaving the leather more supple and
possibly requiring less aggressive staking.

Condensers normally require
refrigeration to be fully effective. There is
therefore an additional energy needed,
however, this is balanced by the saving
arising from the reduced air heating
requirement.

—o—

Air circulation with this system is fan
driven with heater batteries in the floor
of the dryer. Heated air flows vertically
upwards between the leathers, thus picking
up the evaporated water in a similar manner
as shown in Panel E19/I. Humidity
laden air partially escapes through flaps
and fresh air is sucked back down to the
heater batteries. The dryer, depending
upon length, is divided into several
zones. Each zone can be set to different
temperatures and humidity levels to
achieve the drying profile most suited to
the desired condition of the dried leather.

An alternative system allows the leather

/Panel E19/2: Vertical airflow systems
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Two variants of cross flow system dryers
are constructed:

* One has a two level throughfeed
arrangement, where the suspension
bars are conveyed from the lower level
to the higher return level. These two
levels are separated by a floor and both
lower and upper sections have their
separate cross flow. Drying capacity,
length for length, is increased. Also
the operator can feed and remove the
pieces from the same position.

¢ The second one is a twin tunnel dryer.
In this situation the chain carrying the

/Panel E19/3: Horizontal airflow systems
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Throughfeed suspension dryers

Throughfeed drying comes in a variety
of forms, but has the following important
features in common:

* close control of drying parameters.

¢ drying parameters can be variable as
the leather feeds through the drying
unit.

* ergonomic loading/unloading of
leather pieces.

The single through tunnel machine is
the most common one. In one type of
system a pair of overhead chains carries
bars at right angle to the travel of the
chain through the tunnel. Rows of clips
are fitted to the bars in such a manner as
to allow suspension of the pieces at right
angles to the bars as shown in Panel
E19/2. The arrangement provides for a
gap of about 100mm between the leather
pieces.

The operator hangs the leathers at the
feed-in end and takes off at the feed-out
end. The clips can be of an automatic
release type which enables the operator to
collect the pieces on release.
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pieces to be slung over the bars or attached
to sliding clips fitted to the bars. Panel
E19/3 shows that in this way the pieces
travel through the tunnel at a right angle
to the direction of transport. This
arrangement is flexible in the size of pieces
that can be processed. The spacing
between bars is usually 100mm resulting
in the desirable gap between leather
surfaces of approximately 100mm.

The airflow in this system is horizontal,
across the width of the tunnel as shown
in Panel E19/3. There are separate
compartments at each side wall of the
dryer. One contains the fan and the heater
battery from where the air is sent past
the leathers and into the opposite
compartment. A proportion of humidity
laden air is expelled and fresh air is ducted
from this second compartment back to the
fan/heater compartment.

Direction of cross flow is usually reversed
from section to section, significantly
contributing to uniformity of drying. Both
sides of the leather are exposed equally to
the heated airflow. Such dryers are also
divided into several zones, each with its
own heat and humidity setting capability.

suspension bars is on an oval track. It
travels from the feed-in position into
one tunnel, and comes back to the
same side through a parallel tunnel.
Normally the operator can handle
both feed-in and feed-out at the same
time without having to walk very far.

Sophisticated instrumentation enhances
the performance of throughfeed machines.

Reliable temperature controls monitor
input to heat batteries, and humidity
sensors regulate humid air extraction and
fresh air admission flaps. The correct setting
of the flaps minimises loss or ingress of air
through the normally open ends of the
drying tunnels. For optimum precision of
humid air extraction low capacity extraction
fans are often fitted.

Varying drying times through regulation
of speed of travel of the leather in
throughfeed systems is not normal
practice. Chain drives are mainly of the

fixed speed type. €9

Legend

“The Machines in the Tannery” - Walter Landmann:
Suspension dryers: pages 234 1o 237.

lore leather manufacture from a fresh
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