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A Precision Measuring System using Laser Sensor for Axial Fans of Cooling Towers

K. I Lee(Mech. Eng. Dept,, KU), J. K. Kang{Mech. Eng. Dept., KU)

ABSTRACT

[n this paper, a precision measuring machine for large sized axial fans of cooling towers are developed.
A laser sensor is used as a measuring device and aluminum profiles and stepping motors are engaged inte
the system as frame structure and driving devices respectively, 3-dimensional measuring data are compared
to the design data to compute the distortion of the axial Jans. Two distortions such as the axis of the fan
and the airfoils along the axis are introduced to define the shape precision of axial fans, Genetic algorithm
i5 used to solve the optimization problem during computing the distorton, Results of distortion are
displayed 3 dimensionally in a solid-modeler as well as 2-D drawings to help users find it with case.
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Fig. 3 Measuring $/W
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Fig. 9 Matched poims with airfoil
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#1 -0.62 240
#2 -0.48 -2.45 1.29
43 -0.26 -1.21 (.59
i -0.11 -0.40 0.06
#5 -0.09 -3.12 0.01
#0 0.00 0.00 0.00
&7 0.00 0.00 0.00
#8 Q.00 0.00 0.00

Table 1 Result of measuring
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Fig. 10 Fan modeling using APl
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Fig. 11 2-D drafting using APl

928

2
fuih

-2
2
_—%

373 5,000mmol| o}t
GA A

2 } 2} z(; wlE '/S /\E o 1‘113 lO

i 37l el 5 4
At ] fE Aol 4 WA ARG TR0
dapel LU MARIS, HE A sy v

dusl Tbes AR A g

vt Abgatel

sulobeil: Abdlelri el v
Mk os A AbELL

TS R M A R P -

wale] sl Wy Yut

aalel. vl 9] -

A Airfoil = 'c o] u}s Airfoil <159 vt
%’! R A 91 Lik SRl v
ol 4 Folulv] ] gk AR A
o] vk )5} 1 &2 &hpal f-2l

90 g
Rl i R .9..;

RN

o) Bt A
'l }x} {]'1.5!
RIS

LAt olgh sl o WA, 488,

& ool A3, 1E Interface, \ol |"»,
No. 4. pp. 714724, 2000

colEhA, CCADICAM VIubke] vE bl

R I s R I I A 1 R T

e 2001,

‘\J]/ltig A SN

N
.

SR

.,

2]

i ]

i
lekgl A3abin

1l
3

SR RN B R T R I R R A
AL Bkl CADACAMSEE] i H, Vol 3, No. 3,

pp.201 ~ 209, 1998,

408, Al of A4, A fanl AL E
elgel Algol v ol gl ekl Al Vol

18, No. 10, 2001,

5o g oy MR R A e 9!
NURBS Approximation”, @b Wby obdl <] vo
19, No. 8. 2002.

6. g, s, AR, 2v Al s e elarel A

ke
gL 1 s 20025 At E

ol AE ol

ME WE pp3ie 324,
7o bl WAl g, 3akgl sl ol B9 Aol
’ gl

4] Fining @iel 419
+ No. 4. pp.703 708, 2000.

FARE ALRH, mib A R A s

IE Interface,

T I P
ol g oy & 514, Vol. 20. No.

4. 2003,

9. ofuas ek
22 o) Al )
il EOR K RO

506.

pp. 307~



