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Abstract

The objective of this study is to investigate characteristics of flow by the Rod shape and the choice of the turbulent intensity
enhancement section. The Rod was setup vertically to the way of a nozzle exit flow and nozzle diameter is 17mm. Rod height is Smm
and its shapes are square, triangle, and circle. Characteristics of fluid such as velocity vector distribution, kinetic energy,
turbulent intensity, and etc. were visualized, observed, and considered at 3 kinds of Re No. such as 2000, 3000, and 4000. The
characteristics of flow field were investigated in each case of the distance rate from the nozzle exit to impinging plate(t/B=8, 10).

The temperature of water is 20°C and the measurement region divided by 3 sections( I, II, II). The nozzle diameter is
17mm.

As the experimental result by PIV measurement, scale of the vector profile showed a tendency to an unbalance parabola
distribution as increasing of the Re No. When the impinging plates such as square, triangle, and circle shape are installed
respectively in front of the flow accelerated, rod shape of the highest velocity vector is circle shape and rod shape of the
highest turbulent intensity is square shape.
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1. Ar-ion laser 8. LDV host computer
2. Cylindrical lens 9. CCD camera
3. Circulation pump 10. High-speed camera
4. Flow control valve 11.  Hi-8mm camcoder
5 LDV 12.  Image grabber
6. Photo multiplier 13.  PIV host computer
7. Signal processor

Fig. 1 Schematic diagrams of the experimental setup and the
detalled measurement region
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Table 1. Experimental conditions

Item Specification
Image grabber DT3155(640%480 pixel, B&W)
Light source 2W Ar-ion laser

Particle seed PVC(Polyvinyl chloride : 100um)
Working fluid City water(20C)
Sheet light Cylindrical lens(t=2mm)

Digital flow meter(magneto flow)
Flow meter

LDV{(Laser doppler velocimetry)

Pump(1HP), Valve(BrCl)
Intel pentium [
Hi-fi 8mm camcoder

Flow regulation
Host computer
Image recorder

L Two-frame gray-level cross
Identification . .
correlation algorithm

Cactus 2,000

PIV software
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Fig. 2 Comparison of the velocity vectors distribution
according to the Re No. at the [ region
Fig. 3614 Re7¢] ¥iglo] whe}l #-5& 1 #ol& Wslsto]

23 45 I ol BE FHEL ¥+ otk Re £

fot



4000 &) MY
Itk 2 Reseel w2} 2000 U Wk 4000
Wi 2 GRS ¢ 5 ¢

= o) A IRt 5

of syl o]=gjA ol wlglste] 2
A vegs ¢ F AE} %«1 *3"33 E”d 20009 =7}
40009 wiEch kA 2 el 9RFE Holi X Rert 2

2% el a7} hh AebS B % Atk 4789 Rud
Sel A9l d GEae 7 SR 840l 2 dekda
Sl 98 Rod®rlol QoA Reel Z71el ek o 4ol
oFF Al et A% 2 oo

axis(mm)

S X-axis(mm) " P x.axis(mm) '

Re 2,000 Re 3,000 Re 4000
square

P ¥

. A

Re 3,000 Re 4000
triangle

T B - 1

1 - I |

Re 2,000 Re 3,000 Re 4000
circle

Fig. 3 Comparison of the velocity vectors distribution
according to the Re No. at the III region
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Fig. 4 Comparison of the kinetic energy when the square

turbulence promoter set up at the nozzle diameter 17mm
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Fig. 5 Comparison of average Kkinetic energy change
according to the distance increase at Re 3,000 and
4000 at the [ region in the case of square rod
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Fig. 6 Comparison of the velocity vectors profile according to
rod shapes at Re 4,000
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