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Abstract — In the case of a melting process, the velocity of waste-gas has been measured to produce the melt of an
equal condition and to analyze the combustion situation of the fuel which was inputted in a furnace. Recently, there are
many kinds of measuring equipments of gas-velocity on the market. But, the waste-gas produced from a melting pro-
cess is high temperature, the slow speed and includes much dust. Existent measuring equipments are not suited to these
conditions. Therefore, we made the measuring equipment of new method which is enough detailed to react on the slow
speed and sustains in high temperature. As shown in the result of field test, the manufactured measuring equipment is so
sensitive as to react on a small change of velocity and senses temperature change rapidly, we expect that this equipment
helps in temperature control of a melting furnace.
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Fig. 1. Schematic diagram of a melting furnace and operation method.
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Fig. 2. Schematic diagram of the system for measuring the velocity of
waste-gas.
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Fig. 3. The basic concept of the proposed method.
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Fig. 5. The load-cell design.
Table 2. Specifications of the Load-cell
Max. Capacity kef
1.0+0.1
Rated output Zero balance mV/V 020,05
Combined error % 0.03
Repeatability % 0.01
Creep for 30 min. % 0.03
Temperature effect on
Zero Value %/10°C 0.028
Output Value % /10°C 0.014
Excitation
Recommended \% 10
Maximum \% 15
Resistance
Input Q 400+ 20
Output Q 350+£3.5
Insulation MQ >2,000
Compensated temperature range °C -10 to +40
Operating temperature range °C -20to+ 70
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B AP BA AE5] Wjel] 4 (63} ot A,

Weight(g), at 1m/s

Weight(g), at 2 m/s

o, B 3

TCO) Density (g/em’) L~120 cm L~115cm L~110 cm L~120 cm L~115cm L~110cm
400 0.000525071 1260.171 992.0096 794.1703 5040.684 3968.039 3176.681
410 0.000517389 1241734 977.496 7825511 4966.936 3909.984 3130.204
420 0.000509929 1223.829 963.4009 771267 4895315 3853.603 3085.068
430 0.00050268 1206.432 949.7065 7603038 4825.73 3798.826 3041215
440 0.000495635 1189.524 9363959 749.6478 4758.095 3745.584 2998.591
450 0.000488784 1173.083 923.4533 739.2864 4692.33 3693.813 2957.146
460 0.000482121 1157.09 910.8637 7292075 4628.358 3643455 2916.83
470 0.000475636 1141527 898.6126 7193997 4566.107 3504451 2877.599
480 0.000469324 1126377 886.6868 709.8523 4505.509 3546.747 2839.409
490 0.000463177 1111.624 §75.0733 700.5549 4446.497 3500.293 2802.22
500 0.000457189 1097.253 863.7602 691.498 4389.012 3455.041 2765.992

Korean Chem. Eng. Res., Vol. 46, No. 2, April, 2008



344 upzlg -

Load—cell

Shaft
ppowdkg]
Fig. 6. In case the bar leans as much as 6 degree.
dF, = dF,+dF,, 6)
dF
€03(90-0) = ——=~— = dF, = cos(90-0)pzdwg, dx @)
ppdwg.dx
2
_ pu"w dx cos(0)
dF, = RS ®)

o371, pc bare] WEO]T, 5= bard] FAolk, A2e) gl
ofal mlzw el sigehs 3t L Aol A8Hs Batolo] 2
Sk B e et g,

dF xx = dF,xL, (10)
(de+de)><X:dFy><Ly (]1)
_ 2
aF, - Psdwe,cos(90-0) . . pwu'cos(®) . (12)
L, 2L,

RE maEdel] tet e ] g8l 4 (128 ARk L,
Aol A3k F DE)S T8 F ek

_ 2
[ dr, - [ PROWECOSO00) Gy puieos®) g
0 L—L, /A 2L

L L
y ! y (]3)
b _ Pudwecos(90-0) (i~ (L~ L))
Y 2L,
wuzcos(e)(Lz—(L -L )2)
+p X X i (]4)
4L,

Lok, §53h bark A) A4 el A @k 2 F
%3} load-cellell oJ3F S ghate] BANE & 5 gLt Aol

o A% Yol A9olis 4 (14)9h & MAlAo] fasi,

4-2. Thermal electronic cooler(TEC) |
load-cell B! HAMEEZ0] 25zol] G W] ok HesiA| 2
B3| S E o= AR REE FA8Nok gtk 1, #A

3|55t H46H H|2S 20084 48

A e

gl

B — Heat Absorption Side
g BEING COOLED ?

Ceramic Substrate ——p=1

B o =«—Electrical Interconnect
® Ehmcnt_’ ﬂ m +T Swrviers Mioving Hest

o,

Heat Dissipation Side
DC Power Source

1=

Fig. 7. Operation principles of the Peltier.

a7l 9 U717t o 70 °CE YERNLL 907] wiiEel] load-
cell 9 AAAN-E5Y] 245 WA E =7t 27-¥t}. Load-celld]
739 Table 2] Lo} Ql%e], A&stA &%3t7] $laiAe= -10°C~
40°Ce] WelelA 2= allok k. Begh ARk HAAREETE 40°C
oJate] o) FdHoR AEdt] witel box U] =2 oF
35°CZ 34|51 thermal electronic cooler(TEC)S 2AIGISI T
TECE HEol] 245 o] &3 lolnt. "ol + T/ 5%
< Agslo] B2 ARE ZEd 3 & Aelxs §Yol, o
£ Z Ao e ddo] dolvkes 1S web o] Wk
v SRl KT} v E), HEjE o] 85t g
t-e- Holo]] Wol AR 31 QiTh.

L

ole} & Q|7 AAE TECE AU/ =1 $go] W 2
SEAlo1E 7FsstA sh A, REo] §lar, el o Weilvt 2
Qglo] FAFE A 0| MY TA 0% ARRo] 7t TECS] €
e R ol el

oF 70°CY] AR 3715 30°CE W& u] Qe dFe v
A (152 78 7 3l

Q=mxcxAT =pxVxcxAT (15)
71 me AHg], o= 378D 0.24[cal/g°C], ATE =3}
2 35[°C], pE 3719 0.001204[g/em’], Vi F-3][em’o]H Q&

A [call& 2Ju]gtt). Fig. 404 & &= Ql%0] TEC7} Alofsfiof &
3712 Hdl F3)& box8] FIo]E R, v=12.8%19.0x28.0=6809.6
[em’olth. Wb load-cell W AARE-EE] o2% 9 &S
A57] A8l boxlle] §7] &=F IS 22 AXsh=d o
3 dS- 68.97[cal]o]th. 1)L, 130l 70 °ColA 30°CE &%
£ "ot AS B E sPA oF 290 [W] o)dS] TEC §-30]
a3t 7o AXEleH boxte] 3715 oF 30 °CHEE HX
2 3P oF 330[W] £<] TEC7} d3t 2102 AXE= ). Table
3 TECE] Z4Al ARks vERASIT

Table 3. Specifications of the thermal electric cooler (TEC)

Item Specification No. Reference

TE Unit TE module, 83 W 4 Glue Type, Epoxy sealing
(330 W grade) ~ Space Block 4 AL 51x51x25 mm
Cooling Fan 4 60x60x15(t)mm, Sleeve type
Ambient Temp.  Heat sink 2 64x200x40(tymm
$70°C Cold sink 2 48x100x25(mm
Blowing fan 2 50x50x15(tymm, HTLS type
SMPS 2 24V, 12A
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Table 4. The measurement value of Field test

Measurement Time Value[V]
11:46 1.267
11:51 1.254
11:56 1.297
12:01 1316
12:06 1.307
12:11 1.305
12:16 1.283
12:21 1.254
12:26 1.246
12:31 1.241
12:36 1.289
12:41 1.336
12:46 1.326
12:51 1.324
12:56 1.304
13:01 1.301
13:06 1.272
13:11 1.260
13:13 1.251
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Fig. 9. The result of field test.
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