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A Study on the Evaporation of Radioactive Liquid Waste
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ABSTRACT

The performance of the evaporation facility of low radioactive liquid waste is studied experimentally.
The evaporation facility comprises storage pools, feeding pumps, evaporation units with 1,040 sheets
of cloth and air handling units.

As the results of this study, it is found that the evaporation rate increases as the waste feed rate
increases, the relative humidity of induced air decreases, and the air velocity increases.

The modified Dalton’s evaporation equation derived from experimental data is E,= (0.0168+0.0141
V) 4H.

The optimum operating conditions of the evaporation facility are waste feed rate of 4.5. /hr.m? and air
velocity of 1.47m/sec.

2l 3 4 H K : Constant
K. : Diffusion coefficiency of vapor

A [ Total area of cloths(m? L Length of plate(cm)
a, - Specific weight(kg/m®) M Constant
E, : Evaporation rate(¢/hr.m® m > Mass of air(g)
H,  Actual vapor pressure{mm Hg) P, . Saturated vapor pressure at temperature
H, : Atmospheric pressure(mm Hg) T(mm Hg)
H, : Saturated vapor pressure(mm Hg) P. : Vapor pressure in the air(mm Hg)

4H ' Difference of vapor pressure(H,—H,, mm g - Specific humidity(% )
Hg) T  Absolute temperature(K)
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: Time(min)
: Mean wind velocity (m/sec)
! Volume{cm?)

S

> Volume of air including vapor(m?®)
! Velocity(m/sec)

: Width of plate(cm)

. Height of plate(cm)

N R

A~ 2%t

# . Air density(kg/m®)
VvV : Laplace operator
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Table 2. Comparison of the evaporation rate by Dalton’'s equation and the present experimental

results
Wries F = z % Z & #F(¢/ho) 2 A
(o (%) (m/sec) Dalton Present (%)
14 47 0.8 516 488 54
18 55 0.95 576 550 4.5
24 63 1.0 753 721 4.2
22 58 1.14 696 659 53
19 42 135 659 627 4.7
20 55 14 672 629 6.5
18 75 1.47 508 477 6.1
16 81 1.47 472 445 5.7
21 64 147 713 654 83
22 59 1.65 730 651 10.8
23 62 1.84 753 547 27.3
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Table 3. Monthly evaporation rate by the present experimental equation according to average wea-

ther conditions of Taejon

2 g% & T H., H, 4H o
(t) (%) (mm Hg) (mm Hg) (mm Hg) | (m*/month)
4 12 66 8.55 7.06 1.49 452
5 17 69 11.76 10.04 1.72 522
6 21 76 15.70 13.95 1.75 531
7 24 76 18.54 17.01 1.53 464
8 25 78 20.70 19.16 154 467
9 20 77 15.19 13.85 1.34 407
10 13 76 9.69 8.47 1.22 370
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