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Flow Analysis to Develop Uniform Thermal Flow Distributions of
the Box Type Dryer for Agriculture Products
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ABSTRACT: Both the computational and experimental analysis have been conducted in this
study to develop the high efficiency agriculture products drver by the uniform thermal flow
distribution in the drying room. It has been developed based on the results of the computation
and experiment in the conventional dryer to improve the thermal flow distribution in drying
room. The developed dryer can be prevented the local concentration of the heated wind and
achieved the uniform flow distribution using the installation of vertical branch ducts, ribs,
guide vanes and porous plates. As a result, the developed dryer reduced the fuel consumption
up to 15% and the electricity consumption up to 31.5% compared with the conventional dryer.

Key words: Box type dryer(“¢#t4 7 %7]), Uniform flow(ZF Y7 %), High efficiency(Z & &),
Porous plate(th&d ), Vertical branch ducts(3 £713)
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Fig. 1 Schematic diagram of the draft box type
dryer for agriculture products.
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Fig. 2 Schematic diagram of the existing dryer
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system. Fig. 3 Computational geometry of drying room.
Table 1 Feature of the existing dryer’s component
Drvi A (mm) B (mm) C (mm) D (mm) Tray (No.)
in m
rying roo 1,300 1810 1013 1,810 43
Heat exch a (mm) b (mm) ¢ (mm) d (mm) 1 (mm)
r
cat exchange 450 400 14 105 960
Inner dia. Length Thick
Combusti hamb
ombustion chamber 300 (mm) 960 (mm) 2 (mm)
Fa Fan dia. Fan cap. Power
n
550 (mm) 100~ 160 (m") 1.35 (kw)
Nozzle
P Cap. h
Burner ower (w) ap. (cal/h) Type (G/H, °) Cap. (i/H)
100~ 150 75,186 1.5, 80 20~4.0
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Fig. 4 Schematic diagram of measurement po-
ints of the flow velocity (Unit: mm).
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Fig. 5 Schematic diagram of measurement
equipment of the flow velocity.
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Fig. 6 Velocity contour in the existing drying
room (Unit: m/s).
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Fig. 7 Flow velocity distributions at the drying room.

(c) At the lower layer of drying room
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Table 2 The quantity of fuel consumption

Item

Type
P Drying time

Fuel consumption

Amount of power Receding rate

A type 26 hr 30 min

46.0kg

38.28kw-h 75.4%
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Table 3 The weight of products after drying
process

Weight of the drying pepper
(Raw pepper weight: 384 kg [8 kg/tray])

No. Weight No. Weight No. Weight
[g] [g] [g]

1 1,812 17 1,923 33 2,134
2 2,413 18 2,123 34 2,434

3 1,814 19 2,221 35 1,923
4 2,211 20 2,132 36 1,832
5 2,221 21 2,443 37 1,912
6 2,412 22 1,823 38 2,134
7 2,113 23 1,954 39 2,323
8 1,812 24 2,012 40 2,234

9 1,813 25 1,312 41 2,242
10 2,224 26 2,113 42 2,334
11 2,423 27 2,232 43 2,442
12 1,225 28 1,924 44 1,812
13 1,824 29 1,832 45 1,913
14 1,824 30 1,812 46 1,932
15 1,832 31 2,124 47 2,032
16 2,213 32 2,034 48 2,132
Total | 32,186 32,514 33,765
Ave. | 2012 2.032 2.110

Receding rate: 100— (98.47/384)x100="74.5, 75.4
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Fig. 9 Velocity contour of the revised drying
room of the type 5 (Unit: m/s).
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Table 4 The quantity of fuel consumption between existing dryer and developing dryer
Drying time Fuel ccErlizt]Jmptlon Power[l(icv):'s&mptlon Receding rate
Current dryer 26 hr 30 min 46 38.28 5%
Developed dryer 26 hr 39.1 26.75 77.4%
Save rate 30 min 15% 31.5% 2.4%

Table 5% A& ¥ Z} AyoN FHG Az of nFE HAC Fogle]l nE2A Azx=Hn 3l
AaFe] ~r7ﬂ veld Aotk B ¢te 11z e A BHAFn o oled ARZRE A
A, 24dx4d, 37424 ®Zrle gl 3Y Az e Axd WollMe dFF5c] TYstA o F
A& 7474 Uedie, 31x 4o @50 fYHE 4z 1 e ASE & F Utk
Zoltt, EoA W3 ANAZE vehdy 1
o] 7z} HzHde W HEFE& dehiy g ¥WE 4.8 &

FoZ Arg ot 2 AA3A €t
AZXHE FHrd Avbd AxAE FAR B d3e Bk REEI dE AR %
o7} wlAstch 1AZAAMIH 9¥ Apo)dlAl= FAE AXVE VX HIPoe s H
A 3g, 2A4ZANME 27g, 3AZRAHAME 22 Pad olEH, HAYH A5E Y53}ax 53
g2 MEdzde Avd FAXe)= FHo 34g HAth ol& Y3t & Azxv|e ngd Az
2 71& A9 Hdxe] 1,200gRT wf$ 3 719l Az WEFRd 4& FEUJIEE 7
& gtolth ol JdE A=A wixE A9 Bila 1 ARReE ¥ TIRE BTE
7 dEHe Ax4AE AEdtes BAZS e F

Table 5 The weight of products after drying
process for developing dryer

Weight of the drying pepper
(Raw pepper weight: 384 kg [10.7 kg/tray])

No Weight [g]
Room 1 Room 2 Room 3
1 2,419 2,406 2,416
2 2,386 2,410 2,422
3 2,404 2,400 2,403
4 2,418 2,425 2,425
5 2,405 2,406 2,410
6 2,401 2,398 2,420
7 2,404 2,417 2,421
8 2,402 2,418 2,419
9 2,420 2,408 2,408
10 2,412 2,417 2,418
11 2,398 2,393 2,423
12 2,408 2,413 2,411
Total 28,877 28,911 28,996
Ave. 2,406 24,108 2,416
Total (ave.) 86,784 g (2,410.7 g)
Recedng | 100 (86.8/384)x100=77.4%
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