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The objective of this research is to study the effects
and relations of parameters to the drying rate of veneer to be
dried by continuous dryer and also to study the advantages of
continuous dryer over the conventional drying room. The study
was focused on veneer drying used in the furniture making
industry.

The model of dryer used in this research was 60 cm.
wide, 50 cm. high and 163 cm. long, fabricated from steel plates
and profiled steel bars using metallic belt to convey the
veneers to the dryer. The conveyor was driven by electrical
motor. Heat source used to evaporate moisture from veneer was
from the combustion of LPG gas transferred to circulating air.
The veneer used in this research were Para wood 1.5 and 2.0 mm.
thick respectively with moisture content registered at an
average of 85.034% (dry basis) and the required final moisture
content after drying was about 8-10%. This moisture content is
the most suitable for making furniture. The temperature of hot
air was varied from 60 to 100 deg. C. while the velocity of hot
air was varied from 1.5 to 2.5 m/s. with resident time ranging
from 1.0 to 2.0 minutes per one pass of drying.

From the experiments, it was found that the parameters
affecting the rate of drying were thickness of veneer, hot air
temperature, velocity of hot air flowing over surface of veneer
and relative humidity of hot air in dryer. The results also
showed the advantages of continuous dryer compared to
conventional drying room. A better quality veneers have been
obtained where waviness and cracks are minimised. Shorter
drying times to arrive at veneers’ required moisture content are
obtained. 1In addition, less manpower is required as a result of
using this continuous process dryer.
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SYMBOLS AND ABBREVIATIONS

specific heat of dry air (J/kg. K)

specific heat of dry gas (J/kg. K)

specific hea of water vapour (J/kg. K)

resident time one pass of drying (min.)

; . 3
density of air-water vapour mixture (kg/m )
- Density of dry air

density of total mixture (kg/m3)

density of air at specified reference temperature and pressure (kg/ms)
- dry gas flow rate (kg/s)

- rate of vaporization (kg/s)

- latent heat of vaporization (J/kg. K)
- relative humidity

- moisture vapour enthalpy (J/kg. K)
- enthalpy of ambient air (J/kg)

- enthalpy of air hot air inlet (J/kg)

- enthalpy of air at solid outlet (J/kg)
- enthalpy of solid inlet (J/kg)

- enthalpy of solid outlet (J/kg)

- dry solid flow rate (kg/s)

- mass of wet sample (kg)

- mass of dry air (kg)



Pv

Pvs

Pw

~ X"

-t

mass of dry air (kg)

initial mass of wet veneer (kg)

mass of dry matter in sample (kg)

mass of moisture vapour (kg)

mass of water vapour (kg)

molar mass of dry air (kg/mol)

volume of moist-air per unit mass of dry air (m3/kg)
partial pressure of dry air (kPa)

partial pressure of water vapour (kPa)

saturated vapour pressure (kPa)

partial pressure of water vapour (kPa)
total pressure (kPa)

standard reference pressure (kPa)
heat (W)

heat input rate (W)

heat loss rate (W)

air recycle ratio

universal gas constant
gas constant for dry air
thickness of veneer (mm.)
drying period (min.)
temperature (K)

absolute temperature (K)

temperature (C)

XVi



dry bulb temperature (C)

hot air inlet temperature (K)

hot air outlet temperature (K)

standard reference temperature (K)

Wet bulb temperature (C)

moisture content dry basis (%)

equilibrium moisture content of veneer (%)
final moisture content of veneer (%)

initial moisture content of veneer (%)

moisture content wet basis (%)
specific molar volume (m3/mol)

volume of dry air (m3)

velocity of hot air (m/s)

speed of conveyor (m/s)

volume of air-vapour mixture (m3)
volume of water vapour (m3)

fan work (W)

conveyor work (W)
absolute humidity

mole fraction of dry air
humidity ratio of ambient air
humidity ratio of hot air inlet

humidity ratio of hot air outlet

Xvii



XViii

Y, - saturation humidity

Yy - mole fraction of water vapour

4 - compressibility factor of gas
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