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ABSTRACT 

 
The effect of oven dry density on thermal conductivity of fifty-two selected Nigerian timbers was 

analyzed. The results showed that C. vogelli and G. arborea with thermal conductivity of 10.06 x10
2
 µmoh/cm 

recorded ODDs of 36.6 x10
-2

g.cm
-3

 and 40.3 x10
-2

g.cm
-3

 respectively; G. kola and C. barteri with thermal 
conductivity of 10.92 x10

-2
 µmoh/cm had ODDs of 48.5 x10

-2
g.cm

-3
 and 49.9 x10

-2
g.cm

-3
 respectively. It is however 

observed that the ODDs of those timbers with equal thermal conductivity were very close. The timber; D. barteri 
with the least thermal conductivity of 4.28 x10

-2 
µmoh/cm had ODD of 82.2 10

-2
g.cm

-3
 while B. brevicuspe with the 

highest thermal conductivity of 51.34 x10
-2

 µmoh/cm had ODD of 22.3 x10
-2

g.cm
-3

.  The results also showed that 
thermal conductivity of timber can be increased as the ODD decreases and at the same time decreases as the ODD 
is increased. 
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INTRODUCTION 

Thermal conductivity is a measure of the rate of heat flow in response to a temperature 
gradient. In wood, the rate depends on the direction of heat flow with respect to the grain 
orientation [1]. Dry wood is one of the poorest conductors of heat and this characteristic 
renders it eminently suitable for many of the uses to which it is put everyday e.g as a building 
material, internal wall paneling and as handles of cooking utensils [2]. 

 
The transmission or conduction of heat depends on two factors: 
 

 The specific conductivity and 

 The specific heat of the intervening material. 
 

 Although, the specific conductivity of dry wood substance is low, that of timber is even 
lower. Wood is a cellular substance, in the dry state, the cell cavities are filled with air which is 
one of the poorest conductors known. The cellular structure of wood also partly explains why 
heat is conducted about two to three times as rapidly along the grain compared with across it 
and that heavy woods conduct heat more rapidly than light porous ones [1] and [2]. 

 
 The specific heat of a substance is the amount of heat required to raise the temperature 
of one gram of that substance by 1oC. The specific heat of wood is about 50 percent higher than 
that of air and four times as high as that of copper [1]. The reaction of timber to heat has an 
important bearing on its suitability as a fire-resistant material. Because of the relatively high 
specific heat and poor conductivity of wood, wooden doors are often effective in preventing 
the spread of a fire for a considerable period. 
 

Thermal conductivity is influenced by density. It is linearly proportional to density, so for 
denser woods, the thermal conductivity is higher. It is also influenced by the amount of water in 
a piece of wood. For wood with moisture content greater that 40%, thermal conductivity is 
about 1/3 greater than a piece with moisture content less than 40% (more H2O, more 
conductivity) [2]. The aim of this research was to determine the effect of oven dry density on 
thermal conductivity of fifty-two selected Nigerian timbers. 

 
 MATERIAL AND METHODS 

 
Sample Collection and Preparation 
 

The Fifty- two (52) timber samples were collected from fourteen States in Nigeria. The 
States are Anambra, Enugu, Ebonyi, Imo, Delta, Edo, Cross River, Akwa Ibom, Abia, Oyo, Lagos, 
Kano, Sokoto and Rivers State. The timber samples were obtained from the timber sheds at 
Nnewi, Awka, Enugu, Abakaliki and Benin. The States from where these timbers were collected 
were ascertained from timber dealers and confirmed by literature [3], [4]. The timber dealers 
were able to give the Local or common names of the timbers while the botanic names were 
obtained with the aid of forest officers and the literature [3], [4].   
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 The samples were taken to the saw mill at Nnewi Timber Shed where each timber was 

cut into two different shapes and sizes. Also dust from each timber was realized. The timbers 
were cut into splints of dimensions 30x 1.5 x 0.5cm and cubes of dimensions 2.5cm x2.5cmx 
2.5cm i.e. 15.625 cubic centimeters. The splints were dried in an oven at 1050C for 24 h before 
the experiments. 
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Determination of thermal conductivity of timbers by the ash method 

The thermal conductivity of each timber sample was obtained from fraction of ash of the 
samples. It was calculated thus:  

Fraction of ash =  Wo 
                               WI 

Where WO = ash weight (g) 
             W1 = dried sample weight (g) 
  

Percentage of ash = WO  x100 
                                   W1              1 

The thermal conductivity of the timber samples was finally obtained by comparing the 
percentage of the ash obtained with conductance Ash Table for low conductivity cell [5].  

 
RESULTS 

 

 
Figure 1A represents the graph of thermal conductivity against ODD  

DISCUSSION 
 
 Some set of timbers with equal thermal conductivities and varied ODD were as Follows 

C. vogelli and G. arborea with thermal conductivity of 10.06 x102 µmoh/cm had the ODDs of 
36.6 x10-2g.cm-3 and 40.3 x10-2g.cm-3 respectively; G. kola and C. barteri with thermal 
conductivity of 10.92 x10-2 µmoh/cm had the ODDs of 48.5 x10-2g.cm-3 and 49.9 x10-2g.cm-3 
respectively. It was however observed that the ODDs of those timbers with equal thermal 
conductivity were close. The small difference in ODDs of different timbers with equal thermal 
conductivity can be explained by attributing it to the effect of differences in anatomical 
structure of different woods and the possible influence of certain inorganic extractives present 
in some woods [4].The timber; D. barteri with the least thermal conductivity of 4.28 x10-2 
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µmoh/cm had ODD of 82.2 10-2g.cm-3 while B. brevicuspe with the highest thermal conductivity 
of 51.34 x10-2 µmoh/cm had ODD of 22.3 x10-2g.cm-3. It was observed from Figure 1A that 
thermal conductivity of the timber increases somewhat as the ODD decreases and decreases as 
the ODD increases. Moreover there exist some timbers with low thermal conductivity at low 
ODD and some with high thermal conductivity at high ODD. This observation shows that in the 
absence of differences in anatomical structures, there is an inverse relationship between 
thermal conductivity of these timbers and their ODD. 

 
CONCLUSION 

 
In conclusion, the results above showed that thermal conductivity of timber can be 

increased as the ODD decreases and at the same time decreases as the ODD is increased. 
Moreover there exist some timbers with low thermal conductivity at low ODD and some with 
high thermal conductivity at high ODD. 
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