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The nozzle design and investigate for glass scratchitti

removal

Student : Ben-Gein Lin Advisor : Shane Y. Hong

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

In order to patch the damages glass,then have fire polish the glass which the
technique will suffer injury to carry on processing. But this way may reduce various
aspects the resources waste. The fire polishes mainly is heat the glass surface and
fuses the glass. The glass own surface tension will suffer injury the spot voluntarily
will patch does not have to exert the mechanical external force. But in heats up time
the glass, Because the temperature distribution non-uniformity is easy to burst. So let
the flame temperature distribution uniformity to design the nozzle which can success

removed the scratchitti of glasses.

The nozzle design process is defers to the defeat result which the past tested to
subscribe new goods come into the market a generation of spray nozzle demand.
Improves the design from the demand to complete the spray nozzle. After had the
nozzle to carry on the test observation. If achieved the demand continues to match
other parameters to discover best polishes the parameter. If is unable to achieve the

request must return to valve molybdenum to continue and improving.
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AR T
| =142mm =0.142m
w =30mm = 0.03m
b =30mm =0.03m
d =5mm =0.005m

A, = 2wl +2wb +tl = 0.01458m’ (HeatTransferArea)

A, = %ﬂd 2 =1.963x10°>m?(CrossSectionAreaOfWaterFlow)

_ J - - .
k=0.3 A m. k (HeatConductionCoefficientOfWater)
c, =4186.8 %<g K (HeatCapacityCoeficientOfWater)

h=25 % m? -k (HeatTransferCoefficientOfAir)
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0 =T-T_(T, = EnviromentalTemperature)
0, =T, —T_(Ts = SteadyStateOfTemperature)
m = pVA, (MassFlowRateOfWater)
R4 [26]

mcP deo kANde mcP deo
TP dz P dz? P dz

\:Ff 2 n’*yfgu AR

Q tane = Quir+ Qu
=h-6, A +mc,0, —mc, (0, -6,)
Q e = Qur + Qu
=h-6, A +mc,0, —mc, (6, -6,)

_>(9 Qflame .
h-A +m-c;

Qflameo =Qa|r h 950 Ah

Q ame
=>0;,="" %Ah

05 _ Qflame 1
s:0 QflameO

e

1+
[1+ Ah]

Qflame N m-Cp

Qflame,O h ’ A‘n +m CP

0, h~Ah-m~-cP

G0 (h-A +m-c,)?
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Bs/6s,0(%)
[e)]
|

0 i t } | ! ! !
0 0.02 0.04 006 [008 .04+ 012 0.14 016 018 0.2
flow rate(kg/s)

W 3. 13 ok SusiBrb g g 4 v

1. d *>-kehheat capacity(Cp) = *t % # eh# & a#ic(h=25 J/sm’k) » 7
PR AR E RS e

2. BB EEREET AP EROFEE R R AR T 402 1 0.2kg/s
220 T o I

3. AL AR RANEREE > AFEHLPFER KRR RS
BRE(Te=Ts)» B g BT i Te g R Fle & Ts [ 135 -
B Ts 3% 100°C
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i
Cp=4186. 8;

Ah=0. 01458;

h=25;

L=0.114;

k=0. 3;

Aw=0. 25%pi*(0.005°2);
m=[0:0.0005:0.2];
R1=h*Ah;

R2=Cp. *m;

R=100. *(R1. *R2). /((R1+R2).

plot(m, R)
xlabel (" flow rate(kg/s)’ )
ylabel(C 6s/6s,00%) )

"2);
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FA41~2RPHETE G o1 f g 5[ 27]

Material Condition Temp. (°C}) €
Brass Highly polished 250 0.028
rolled plate, 22 0.06
natural surface
dull plate 50 0.06
axidized by (.60
heating
Copper Polished 100 0.052
plate, thick 22 0.78
oxide layer
Stainless steel  Polished 100 0.074
Type 304, 220 (.44
after heating
Lampblack Coating 0.95
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