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Fig.1 Structure of constructed wetland
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Fig.2 Curves of residence distribution function and cumulative exit-age distribution function of

Rhodamine B (a) and NaCl (b) tracer agents

2 B NaCl
Table 2 Response indexes and parameters of simulation curves of Rhodamine B and NaCl tracer agents
r=12h
t; by 1o tso too tooltro tlt C/T tsol T r=12h [_(9) d
(%)
NaCl 263 11.00 588 1075 2019 3436 0291 0219 0917 089 | 96.198 10451  0.871  0.0702
NaCl 250 7.88 513 1004 1813 3537 0283 0208 0656  0.837 879 10883 0907 0.0647
B 200 650 475 8.75 1650 3474 0288 0167 0542  0.729 92.6 9.645  0.804 0.0478
B
250  7.00 500 9.00 1635 3270 0306 0208 0583 0750 | 92025 983  0.819 00472




Fig.4 Curves of residence distribution function and cumulative exit-age distribution function

of tracer agents in the constructed wetlands with different filler heights
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Table 3 Response indexes and parameters of the simulation curves of different hydraulic flow states
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Table 4 Response indexes and parameters of the simulation curves of the constructed wetlands with different filler heights

(cm) z'(h) L t, L1o tso oo olto tlt t,,/T tsol T (%) t_(h) E(0) 52(9) d

27 85.7 11.0 0920 0.072 0.036

34 12 350 875 6.50 1050 18.00 2.769 0.292 0.729 0.875
37 89.3 11.8 0981 0.158 0.079

2t 85.7 157 0.827 0.054 0.027
54 19 550 1400 934 1488 2400 2570 0.289 0.737 0.783
37 88.2 16.6 0873 0.125 0.063

2t 85.5 224 0861 0.087 0.043
74 26 7.00 20.00 1275 2150 3800 2980 0.269 0.769 0.827
37 89.3 241 0929 0182 0.091
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Influence of Mode of Water Injection and Height of Packing Layer
on Hydraulic Flow State of Constructed Wetland

JIANG Shao-Jie, HUANG Xin-Li, XIANG Ping
(Faculty of Urban Construction and Environmental Engineering, Chongqing University,

Chongqing 400045, P.R.China)

Abstract: As an efficient tool in the evaluation of the operational process and material reaction time in the con-
structed wetland, hydraulic simulation experiment plays a significant role in wastewater treatment. The hy-
draulic simulation was carried by using NaCl and Rodin Ming B as the tracer agents in the wetland system
which Rodin Ming B was selected as the tracer agent to appraise the lifting and lowering flow and the hydrau-
lic flow state of packing layer height for the lower background density and the better reproduction quality. It
was showed that the up-flow system has a better effect than the down-flow system in this experiment. The vol-
ume utilization ratios of hydraulic retention time were 82% and 76.8% respectively. In the invalid volume the
dead area accounted for a greater proportion in up-flow system, while the detention area accounted for the
greater proportion in down-flow system. The height of packing layer had little influence on the distribution of
the resident time for the utilization ratio of volume was above 80%, however, the proportion of the dead area
and the detention area in the invalid volume varied with height of packing layer in the constructed wetland.
With the increase of height of packing layer, the dead area increased and then decreased, but the detention area
first decreased and then increased.

Keywords: constructed wetland; hydraulic retention time (HRT); hydraulic flow state; up flow down flow;
tracer agent; packing layer



