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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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Flow Adjuster Plate

(b) Flow adjuster plate
Fig.1 Steam-heated dry kiln

ELESHD 77 OEERE, EWORREE BV IKT.
LoL, ZOMREIT0 1 FRREE LRI Th DD
T, MAGITEF RN EAGEST D, £z, WA
KE T OKRE Z13H4mE E DO TENVLDT,
TRALSS 2 AbA o015 1) |2 L A8 P T P 0D YR T AL
LT5%.

Fig.2\2, FHHMEBOMIN A /<7, HoMEE o Wik
EARIE—L1.8mDIFIFESETHY, FEokf
\Ca—F—EA2E LT\, BFRERO LEEs
W2 DTN/ TEHEROMEIZ150mm THh 5. BRI T,
TE150mm, PFrAvEiE 5mm, x Bl & DA 0 23 60°
ThD. AMIE, —0130mmoD IESFEORIKT,
REIZTH, HEZ8E A & 7> T D . A DG
1%, BAOMIE40mm, &I OME20mmTH 5.

AT DIRAT DKRELZOHEE V1, R
il HRF O RER R AR EZEE LT, V ="7.5m/s
HEALT D —T7, MHEEROSKMEE LT, E
N EO0Pa(FEWEIE) LRET D, £To, WIHRIFNEE,
BRI F L OARM Rl ORER F T, Y72
L OS2

FTo, AFRETIE, RMERED D DK DI



INRIARMEZIEIFNIC B B KA DIRNDOBfEY S 2 L— 3 > 231

ll [nflow: 150mm

Al

Outflow 150mm "ﬁ"
48]

1800mm —
Iy

v

_JLE
FNRAEEEEE

O

L]
g4 LICICICICICICC]
IO
IO ICC ]
ERENEEEN

T

=
=

!

< 1800mm >

Fig.2 Computational region and coordinates
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Fig.3 Meshes in the dry kiln
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Fig.4 Flow Velocities in the
monitoring points for CDF
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(d) Velocity vectors at the center of the kiln

Fig.5 Velocity in the dry kiln for square timbers
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Fig.6  Effects of angles of the plate on
velocities at the channels between timbers

Fig.7 Velocity contours at 0 =70°
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Fig.8 Effects of the height position of the
plate on velocities at the channels

Fig.9 Velocity contours at Z=-300mm

RELIRIE N OFE BRI 2 55 60, Al I iRAL 2 758
LC, AT RIS TORNEMET 572012, ¥
fdF O JEERIC 1L S5 = AT O T O iR &
TORE L2, ZOMBER, FRICAMEAND G
HOL—LONRITHS. HAOHERBIRIL, &
&50mm, JEIDHE200mmTH 5. Fig.101%, #/E#
FNOBERY Moz #—Ths. Fig.s)
LHHT D & R C OB AN L Ty
%. F£72, Fig11(@OIZ, HEREREREO T 5
4BHE S (Fig 4D IEIZ B D3V T K 70 ELAR)
2R D BT vy O3 A3 LT, AL filE
WA RIE TR E RT. 12721, KRERKOFNEE
VX, 7.5m/sTh 5. Fig.11@I%, EHIE(y J7m)
HEEVy O x (B W) OS5 @ TRy, 7272
L, KREZMIAMZRT. VgL, KHMORESH
MR DR CIXIZIF0OTH v, FEREE OFKENT
FEIT R 2. Zo#ELS 2 5mEEZOTRL,
x FIENZENS 1005 6 £ TOERSEMT, FERT
OZfESZ Li2T 5. Fig.llb)ix, ZokHicL T
FITN I ERE R, 2770, HERO R WA %
@ D FEMT, HIEROBE S NG EODFIEMRT
AT HIEROBREICL Y, Vi 135 2 0 &



234 HOR K P L7l B H36E

)

T

E

=

>

2

(5]

t=) ]

L]

> 9p1* L I I I

-400 -200 0 200 400
(a) Vertical velocity distribution
in the pile-up arrangements
. 2 -
@ 6 Lv=T5mss V7 15m's
£ with flow control plates
Z12f : -
08

o
‘s 04
o
2 0

Monitoring points

Fig.11 Effects of flow control plates
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