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Study on measurement of residence time distribution and

flow model for anaerobic reactor

ZHANG Liang-quan, XU Hui
(School of Biological and Chemical Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, China)

Abstract: The pulse inputting method is applied to test of the anaerobic reactors in cold
condition, which determines the changes of conductivity with time. A three parameters model
including a PFR series and two parallel CSTR is set up. Based on experimental data, we
calculate the model parameters and acquire E () — ¢ equation, which is compared with the
experimental values. The results show that they have good fitting degree.
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Fig. 1 Calibration curve of peristaltic pump
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Table 2 Experimental data
i a] / L/ AR/ I 1a] / H 5/ SR E/ i a] / HSR/ SR/
min (mS+*m™ ') (mL+min™") min (mS+*m™ ") (mL+min™") min (mS+m™ ") (mL* min ')
0 0. 00 0 0 0. 00 28 0 0. 00 43
10 0. 00 0 10 0. 30 24 10 0.93 40
20 0. 00 0 20 1.51 22 20 3.90 41
30 0. 00 0 30 3.40 22 30 5.80 40
40 0. 00 0 40 5.35 21 40 5.55 39
50 0. 00 0 50 5.45 21 50 4.91 39
60 0. 00 0 60 4. 88 21 60 4. 31 39
70 0. 36 0 70 4.39 23 70 3.97 37
75 6.67 0 80 3.90 23 80 3.54 36
80 6.40 0 90 3.49 24 90 3.14 36
90 5.77 0 100 3.05 24 100 2.79 36
100 5.15 0 110 2.72 26 110 2.19 36
110 4.53 0 120 2.42 26 120 2.21 36
120 4.01 0 130 2.16 27 130 1. 94 36
130 3.51 0 140 1. 89 27 140 1.71 37
140 3.13 0 150 1. 66 27 150 1.51 38
150 2.74 0 160 1.47 27 160 1. 32 37
160 2.41 0 170 1. 27 28 170 1.17 37
180 1. 85 0 180 1.13 27 180 1.03 38
200 1.42 0 190 0.99 26 190 0. 89 39
220 1.07 0 200 0. 85 27 200 0.78 40
240 0. 81 0 220 0. 65 26 220 0.59 40
260 0.61 0 240 0.48 27 240 0.45 40
280 0. 44 0 260 0.35 27 260 0.33 40
300 0.30 0 280 0. 26 28 280 0. 24 40
320 0.17 0 300 0.19 27 300 0.17 39
340 0.07 0 320 0.11 29 320 0.12 39
360 0.02 0 340 0.07 27 340 0.05 39
380 0. 00 0 360 0.03 29 360 0.01 40
400 0. 00 0 380 0. 00 27 380 0. 00 40
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Table 3 Change relationship of 7 and ¢° with gas flow

S A1 425 B3 Bk 1T 7 ; 5 Ve 2

SRR/ (mL + min 1) — q:ilj{TFHHTIEﬂf/mljﬂ - TR T % o :
S T 520 T
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Table 4 1, . f; values under different gas flow Table 5 Parameters I, f, and f;
SR HE/(mL » min ') 7,/min fso M fy BUE AR/ (mL e min ) I fi fe
0 73 0.525 0.5 0 0.7/0.6 0.35/0.3 0.15/0.2
25 24 0.229 0.25 25 0.75 0.45 0.3
38 17 0.184 0.2 38 0.7 0.55 0.25
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