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An Experimental Study On The Change Of Air Velocity With Respect To
The Location And Size Of Regulators For Diagonal Ventilation System

Jongak Choi, Chanhoon Yoon, Jin Kim

Abstract Use of nuclear energy inevitably brings the problem of radioactive waste disposal. Repositories for disposing
radioactive waste use underground space that is unconnected with the outside and the diagonal system, which allows
the waste to be deposited. Ventilation is necessary because high-level radioactive waste generates heat. In this study,
the air velocity through diagonal branches with regulators of different sizes and in different locations, was measured.
The air velocity is determined by the size of the first and last regulators, regardless of the size of other regulators
in the diagonal system. Consequently, once the desired total airflow rate has been achieved by installing the

appropriate first and last regulators, the other regulators can be evenly installed to maintain the minimum air velocity
needed.
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Table 1. Coefficient of contraction (Z=2.50)

-

o

N 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Ce 0.63 0.64 0.65 0.67 0.69 0.71 0.75 0.81 0.88 1.0
X 217.97 46.38 17.03 7.61 3.67 1.78 0.81 0.30 0.07 0
T
(unit : mmy)
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I S
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VZ~ZN+ N* T 2000

o714, C. = Coefficient of contraction
N

Ratio of the area of regulator Ag
to the airway area A
Z = Contraction factor (=2.50)
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Table 2. Height of regulator

Size Height (cm)

90% 1.56

80% 2.54

70% 3.40

60% 421

50% 5.00
32 43wy

L= ZF branchubt} 174E A3
olod IS AIASIH I H AFlo)| A= Diagonal branch
2 I7PL 55 5 =S Relgt fiAjolA AEE HA

silc 7] A13te olehel Fig. 67} o] St branch
qhe ek Aol o] Br)2Ar] 2rhE 0%
B 100% 77 2sjuA Zhze) BAAelN BEas

I
|
I

l regulator

* monitoring
hole

| L

Fig. 6. Model of the diagonal system with a diagonal branch
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Table 3. Velocity of diagonal branch according to R1 and R2 (unit : m/s)
2 %] RUBAI g 90 80 70 60 50 40 30 20 10 0

100 488 | 457 | 424 | 386 | 356 | 320 | 306 | 286 | 289 | 28 | 268
90 449 | 434 | 404 | 365 | 329 | 3.03 | 287 | 274 | 264 | 251 | 251
80 440 | 407 | 376 | 347 | 299 | 276 | 261 | 245 | 234 | 216 | 224
70 385 | 371 | 343 | 208 | 271 | 240 | 231 | 205 | 193 | 184 | 183
60 335 | 321 | 289 | 256 | 230 | 199 | 189 | 167 | 150 | 145 | 145
50 282 | 258 | 246 | 215 | 197 | 161 | 140 | 124 | 108 | 097 | 0.96
40 228 | 223 | 204 | 182 | 159 | 139 | 117 | 097 | 086 | 0.65 | 0.61
30 196 | 200 | 174 | 166 | 142 | 118 | 098 | 077 | 0.63 | 045 | 041
20 170 | 169 | Lel | 138 | 125 | 100 | 092 | 067 | 041 | 028 | 0.22
10 140 | 149 | 133 | 128 | 117 | 095 | 076 | 053 | 036 | 015 | 0.04
0 131 | 14 | 123 | 1o | 102 | 086 | 069 | 050 | 026 | 0.04 | 0.02

Table 4. Velocity of V3 and V4 according to R1 and R3 (unit : m/s)

RI [%] 70 60 50

R3 [%] V3 \Z V3 V4 V3 V4
0 0.97 0.44 0.89 0.25 0.77 0.14
70 0.96 0.51 0.88 0.34 0.75 0.22
80 0.97 0.63 0.92 0.43 0.76 0.32
90 0.94 0.82 0.92 0.63 0.81 0.54
100 1.02 1.07 0.90 0.90 0.80 0.75
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