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Fig. 1 Front view diagram of the evaporation tower
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Fig. 2 Vertical view diagram of the evaporation tower
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Fig. 3 Side view diagram of the evaporation tower
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Fig. 4 Schematic diagram of the layout of efficient

three-dimensional evaporation acceleration system
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Table 1 Geometric parameters of the evaporation tower in the test plan
EX e hi hs hs hy hs hg h7 hg h [ b
[ 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 0.2 1.8 0.6
RE R b bs by bs b bs bg ¢ m dy d
R g0 0.57 0. 54 0.51 0.48 0.45 0.42 0.39 5 8 0.5 0.5
R2 KEATREEEZERERARRER ST R
Table 2 Reduction factors for each layer of evaporation rack and different areas in the test plan
REAFR a JEi B Bs B B s pr Bs 7
AR 0. 982 0. 881 0.917 0.931 0.938 0.942 0.944 0.946 0. 947 0. 887
B TR 72 73 Y1 Vs Y6 Vel Vs 0 13
g0 0.893 0.899 0. 905 0.910 0.916 0.922 0.928 0.812 0.911
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Table 3 Evaporation capacity of each area in the
three-dimensional high-efficiency evaporation

system established by the test plan

REAFR EMr EMs EMm EMg EM

AR /m3 15897 2369 2154 1303 21 723

3.2.4 EBEEFRMKUL
R A 30 45 SR T AR B8 T 4 B 2 R A o
Ko NRALZE RSG50 8 Tt T 2% H % b5
B, () BT 289 TR 2R RS O Rtk — k.
ZIRE HE R R RIS N R R R
52 ERIEERV-HIA A 5% 56— 27 KGR
M58 BE 0.6 m, 55 — 2 28 R R DL b 78 L 4R i

G EAR U 3 em . 5 — 2 28 e QLB 78 R IR B
BN 0.6 m A —Z DL EA R R Z B
0.2 m, 78 K& Z (6] i B A 1l (] 2 0 0.5 m,
AL G 28 R LT S R % 40 RG34 50
DU G 28 S B8 45 T2 2 e A A [a) DX 882 O b 7K T
AT I R B3R 5

x4 RUBFRFREHZTDMILMNSHE
Table 4 Geometric parameters of the optimized

evaporation tower

AEABFE I hs hj hy hs h [ b
g 0.6 0.8 1.0 1.2 1.4 0.2 1.8 0.6
,%ﬁlgf/’ﬁ {)2 /)3 1)1 [)5 95 m dw d\‘

LR 0.57 0.54 0.51 0.48 5 8 0.

o

0.5

£S5 RUBZRERSEZRERARREBHN ST R

Table 5 Various reduction factors for each layer of the optimized evaporation tower and different areas

R FR a ISt e Bs B B

HREEE 0.982  0.881  0.917  0.931  0.938  0.942

71 Y2 7s V1 Vs ) €

0.887 0.893 0.899 0.905 0.910  0.839 0.933

WP E AR TR 5 R ARG E K IE T
ESIUDRUNEEE Y - A AU Y A e
6. FILUAE R AL G 28 R 35 5 58 0 S IR 3 3L
KR RGAFZERKARI N 16 609 m', i &
16 400 m’ (428 K 2K,

®6 RMUBREREARFEIHIEBSHER
ARERRIBAELAE
Table 6 Evaporation capacity of each area in the
three-dimensional high-efficiency evaporation system

established by the optimized evaporation tower scheme

R FR EMry EMs EMy EMg EM

HEER/m® 10 655 2447 2 204 1303 16 609
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AR BRI R 2 B L % AR G0 1A 7% A RE D RE 6 T A2
PR R M 78 R AL BESR . fEAR T A L R AR
LR KM TT R AR KRN 9 720 m? 5 W 57 A
AR R K ARG A  HAF 7 KRR 16 609 m*, 28K
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A Three-dimensional Evaporation System for Efficiently Enhancing
the Evaporation Capacity of Evaporation Pond
GUO Daping', JI Junshuang®, LI Yulei', HU Liangcai’', ZHANG Ning'
(1. The Fourth Research and Design Engineering Corporation of CNNC, Shijiazhuang 050021, China;
2. Hebei Water Conservancy Planning and Design Institute Co., Ltd., Shijiazhuang 050011, China)

Abstract: Usually, uranium mines discharge the waste water generated during the adsorption process
into an evaporation pond, and eliminate radioactive waste water by natural evaporation.. The active
acceleration technology for the evaporation capacity of domestic evaporation ponds, such as atomiza-
tion devices, heating devices, wind blowing devices, etc., mostly has high energy consumption los-
ses, high operating costs, and is difficult to put into large-scale use. Passive acceleration devices gen-
erally have limited improvement in evaporation capacity. A new type of evaporation tower with a
frame structure and multiple horizontal evaporation surfaces was proposed. The evaporation towers
are uniformly arranged in a matrix form in the evaporation pool, and each tower is connected in series
by a wastewater pipeline fixed at the top of the tower to form a collaborative three-dimensional evapo-
ration surface structure, greatly improving the utilization level of evaporation space and generating a
multiplier effect on the evaporation capacity of the original evaporation pool. By conducting small-
scale simulation experiments, the empirical calculation formula for the evaporation capacity of the
evaporation tower matrix system can be used to achieve refined and quantitative design of the three-di-
mensional evaporation system. This method has the advantages of environmental protection, high effi-
ciency, and no energy consumption, and is suitable for dry and low wind areas. It can effectively save
land resources and engineering investment.

Key words: in-situ leaching uranium mine; new type of evaporation tower; evaporation pond; three-di-

mensional evaporation system; no energy consumption; high efficiency



