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Abstract

The structural and contamination characteristics of hot cells at KAERI were investigated. The
SEM results showed that the size of the hot particulate on the inner surface of the hot cell ranged
from 0.2 to 10 um. It was found that an inlet flow rate of 15 m/sec was suitable for this developed
cyclone with a 49 mm optimum vortex finder length. The results showed that the collection efficiency
was about 85% for 3 um particles. The collection efficiency didn’t show a sharp increase when the
inlet flow rate was faster than 15m/sec. When the temperature of the inlet flow gas was increased,
the collection efficiency of the cyclone was slightly decreased. The larger the vortex finder length
was, the higher the pressure drop in the cyclone was. The cut size diameter decreased with an
increment of the Reynolds number. It was established that the flow in the cyclone was a turbulent
flow on the basis of the Reynolds number and this turbulent flow caused a pressure drop in the

cyclone. Stk;,’ decreased with increasing values of the Reynolds number and it gradually approached

St /2

a constant value at a higher wvalue of the Reynolds number. Namely, “*"» approached

approximately 0.045 between 6000 and 8000 of the Reynolds number.
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Fig. 1. IMEF Hot cell view
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Fig. 2. SEM pictures for size of hot particulate generated on respectively process in hot cell
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Table 1. Measurement results on radioactive contamination
in hot cell

Measurement Factor Measurement Results
Hot Particulate Size 0.2~ 10um (SEM)
Nuclide U0z, U308, Zircaloy
. Inner surface of Hot cell & Surfacen
Location X .
process equipment in hot cell
Surface £ 74x10°~4x10 Byem’ (MCA)
A 7: 2x10° ~2x10 Bg/em
Contamination Level (Scintillator HP380A)
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Fig. 3. Size ratio of cyclone and plane diagram of hot particulate removal equipment

-220-



The Development and Performance Evaluation of a Cycloneto - -

AR TP BAAAYNE A74 S0 ¥
ELESEEE SRR EATTEEEPE S
SKE, AL ol St o1F B 4 UES 3

A2 FY7-¢t J2E 737] 2 =¢8I} Manipulator
o] E4 5& 1l 1 A E oA A4l oF

Table 2. Hot particulate removal equipment design condition
Element

Element Design condition
Equipment size below 1x0.8 m
Suction velocity 10 ~ 20m/sec

Particulate component U0z, U208
Equipment weight below 3ton
Collection box Operation by Manipulator
Bag/HEPA filter Exchange by Manipulator
Removal efficiency of Cyclone over 60 % of 1um

Manipulator operation Lift:20kg, Catch:8kg

Stable in e activity

Equipment material 2%10° Ba/em?
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Fig. 5. Collection box of cyclone

-221-




d. Kor. Rad. Waste Soc.

Vol. 4(3), p.217-226, Sept. 2006.

Fig. 8. Equipment outline for removal of mock particulate
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