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Numerical Simulation on Steam Flows  

in a Small Steam-heated Dry Kiln of Wood 

HIRANO Kimitaka, KIKUCHI Masanori, TSUNETOMO Takanobu 

Abstract
Recently the market demands for wood, square lumber or board produced with 

the dry kiln. However, energy consumption is more than necessary for drying of 

wood. Therefore, technological development for promoting measures for energy 

conservation is very important. Under the present situation, it is not sufficient to 

analysis steam-flows in narrow channels of pile-up arrangements in the dry kiln. 

The CFD technique with the finite volume method is applied to the flow analysis in 

the steam-heated dry kiln. Most of energy supplied from the internal funs is 

converted to kinetic energy of velocities running around flow path between pile-up 

arrangements and inner walls of the kiln. The influence of flow adjuster plates on 

the flow is showed, and proposals for better configuration of adjuster plates are 

made. Furthermore, flow control plates on the floor of the kiln make effective 

improvements on the flows in narrow channels of pile-up arrangements. 
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(a) Overall view 

(b) Flow adjuster plate 

Fig.1 Steam-heated dry kiln 

Flow Adjuster Plate 

宮 崎 大 学 工 学 部 紀 要 第 36 号230



3

x
y x u

y v

y +y
uyy =+ u

+y

EWT

12

9

2

2.5mm y 65

5mm

Fig.3(a) Fig.3(b)

Fig.4

Fig.5(a)

Fig.5 (b) (c)

(d)

Fig.5(a)

u-1

u-2

u-3

u-4

u-5

u-6

u-7 ur-7

ur-6

ur-5

ur-4

ur-3

ur-2

ur-1

v-1 v-2 v-3 v-4 v-5 v-6

vd-6vd-5vd-4vd-3vd-2vd-1

Fig.4 Flow Velocities in the 

monitoring points for CDF

(a) Meshes around the adjuster plate

(b) Meshes in the channel between 

square timbers 

Fig.3 Meshes in the dry kiln 

Fig.2 Computational region and coordinates 
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(a) Overall velocity contours 

(c) Velocity vectors at the bottom-left corner 

(d) Velocity vectors at the center of the kiln 

Fig.5  Velocity in the dry kiln for square timbers 

(b) Velocity vectors near the flow adjuster plate 
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Fig.6 Effects of angles of the plate on 

velocities at the channels between timbers

Fig.7 Velocity contours at =70

Fig.8 Effects of the height position of the 

plate on velocities at the channels 

Fig.9 Velocity contours at L=-300mm
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(a) Vertical velocity distribution  

in the pile-up arrangements 

(b) Vertical velocity distributions 

Fig.11 Effects of flow control plates  

on velocities in the pile-up arrangements 

Fig.10 Velocity contours with flow control plates

宮 崎 大 学 工 学 部 紀 要 第 36 号234


