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Abstract According to tracer tests fur kinds of horzontal subsurface flow constructed wethnds with different nflov configurations (i e canmon
horimntal fow, wave fow, diagonal flw, multiplk point infbw) have different hydraulic residence tine dstrbution density curves Nan inal retention
tine mean retention tine and peak retention tine are calculated and hydraulic efficiencies of constructed w etlands w ith different nflov configurations are
calculated based on correhtions anong the retention tmes The lognom al probability densiy distrbution model and the canpletely stimed tank reactor
model are applied to fit the hyd raulic retention tme dstrbution cuwe of the four kinds of subsurfice flow constructed wetlands Based on the different
hydraulic retention time estination fran the model fits the effective volime ratip  shortcircuiting valie and hydraulic efficiency are calkuhted The
hydraulic efficiencies of constructed w etlands w ith different inflow configurations are as folbows wave fbow> canmon horizmntal flw > diagonal flow >

multiple point inflw. The above research resuls have reference vale for designing constiu cted wethndsw ith high hyd rau lic efficiencies

Keywords horizontal subsurface flw construcied wethnd s(H SSFCW s);  tracer tests hydraulic residence tme d strbution (RTD); hydraulic efficiency,

inflw con figuration
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Table1 Estinated hydraulic paranelers directly based on mpulse tracer test data

) 2
Q/ v/ o /h o/ 02/ w /h
(m*> h-1) (nr h-1) h h? n
A( ) Q 0817 2 1035 0. 3906 0. 1407 0 018 0274 7. 7064 0. 2637
B( ) Q0 0789 1 7475 0. 4702 0. 2030 0 0412 0 377 5. 3661 0. 2899
C( ) Q 0789 1 8328 0. 4483 0. 0894 0 0080 0 277 25. 1243 0. 1043
D( ) Q 0807 1 7079 0. 4811 0. 1483 0 0220 0 341 10. 5202 0. 1892
b /h ko /h y e ; R M (8) M (9)
A( ) 0 170 Q 240 0. 24 0. 7014 Q 7083 Q0 9181 0. 6153 0. 6104
B( ) 0 217 Q 350 0. 30 0. 8018 Q0 6200 Q0 248 0. 6380 0. 6524
C( ) 0 190 Q 233 0. 26 0. 6179 Q0 6714 Q0 813 0. 5799 0. 5933
D( ) 0 050 Q 210 0. 05 0. 7088 Q 2381 Q0 6034 0. 1039 0. 6414
4 2 AT 3 RTD B A48 2L 38 ATHY K77 R 1 () C( )3 . B( )
( (4)~(5)) 4
MATIAB nlinfit( ) , , RTD
(2. 2 CSTRM
, MATLAB  logninv() D (
quad() ) ;
CSTRM , ( (9) , ,
2 3 2
13 e A (1),
s . A ) B
2
Table 2 M odel fis of retention tme distrbution
CSTRM
/
/h /h /R n sy /h h™2
A( ) 0 250 0 089 0. 116 4. 9886 Q 2318 0. 3021
B( ) 0 416 Q0 205 0. 085 3. 0797 Q 4061 0. 1262
C( ) 0 306 Q0 109 0. 124 10. 9152 Q 2768 0. 3021
D( ) 0 430 0 393 0. 193 10. 6689 Q 3239 1. 7470
3
Table3 Estinated hydraulic paran eters based onm odel fis
4 /h tig /h ts /h t,/h e s Mo (8)) M (9))
A( ) 0 2499 / 0. 1671 0. 2355 Q2127 Q 64 0. 7095 0. 5454 /
B( ) 0 416 / 0. 2343 0. 3726 Q 3054 Q0 8847 0. 6288 0. 6495 /
C( ) 0 306 / 0. 2041 0. 2882 Q 249 Q0 6826 0. 7081 0. 5558 /
D( ) 0 480 / 0. 0674 0. 2275 Q 0560 Q9977 0. 2962 0 1164 /
CSTRM A( ) 0 2318 4 9886 0. 1428 0. 2288 Q 2035 Q5934 0 6241 0. 5210 0. 4745
B( ) 0 4061 30797 0. 1921 0. 3540 Q 2813 Q 8637 0. 5427 0. 5983 0. 5832
C( ) 0 2768 10 9152 0. 2138 0. 3021 Q 2591 Q6174 07077 0. 5780 0. 5609
D( ) 0 3293 10 6689 0. 2918 0. 6235 Q 309 Q 6845 0. 4680 0. 6433 0. 6203
L p , , (9) A
43 4 2
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