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1.3 MEFE

TUREARE b 5 0 S 56 7K A rh i 5t 5 el D' B HI0 32 5 /N 3Rl i B 28 R0 R/ T JE R 501 2 Bl WL

S I TC A T A /INBRE R B AR L T 2 2 80K T i X (HydrolabDS5) Il 5 J it 4 K a, IF TN
i A% S5 A 43 6 0 B 1 HEATACAZ ™ /N BRBEAE 680 nm P K b fe Sy BT T B AT UL 56 A0 43 Ok
3 (HydrolabDR5000) il 680 nm W G AE - 3 B M4t R a(y) 5WOEE (o) B e 5 #2 LBl. y=3 596
x—2.311 7(R*=0. 999) , Z J5 2 5 W7 WO 8 /K W W S AE o R vy B B i 4 R a.

1.4 XLWRE

DUREAE T AR FIR K A 0. 45 pon B8CFL 2T 248 108 RS 8 TS 18 <6 407K P28 DB K o i B 428 280 o A L e 6 0
e B A B 52 W D K B A K8 KA DAy I T R K R A TR K R 3 SR R /N R 1) 1 A AR
SO SCIGHT 12 h A PR AR T AR K 70. 65 L & 1 S HRE L JFUK S 51R & I Ul ie 4 k. % B 85
I B R E WA /N ER B AE InAE JUK 3R 2 L B S50 T 4.

FH T I0 R A A T R AN TC VA VB R ADL Y SR S S B A T s A T 3 5 Y K A R R L 1 0 4L 5 R
HERA L. S0 3 /S AL AT B R B2 43 00 8 O (RF LB 52 58) (1. 67 mm + min ' .5 mm « min '.8. 33 mm *
min '\ 11. 67 mm * min ' F1 15 mm « min ", BEF A2 09 22 K A U AL AHE Y kA K 7 Bk 0 S

TR DGR R BE TR R WK B SR AR I AN, g 2 S 0 A U R R L B — KRR AE LI T AR 1 b JE ik
17250 ZIRBEFAE S — WM 45 W 4.5 h J5 04T BN ER SR AE UK AL th 9\ 1) 2 50 73 A7 45 X FE TR 1R 28 45
i, [ T 30 1) JBORE ] B8 15 oaing, 0 45 BT BCK RE WO (B T 55 i 4 3% a W B2 [) i 10 S8 A0 L 00 /) 35K 34
MBS TR,

1.5 ##ELE

Stokes 5 | H1 5 24 4 g 8 S RO 0K . N IR38 b AT DL 4550 36 ik 40 i 90 o 3 4% {HL Z2 W 17 200 JHOKG 1
Sit A SEIN R DR D RSSO B2 1 iR oos SR a1 S
HH AR S 1 A R A

SE T BRI AT IR AL TOUAR 248 A58 /N ER AR Th T TR AR R 2, BIUKAE R 2 R MOT IR EE N
W Ta, W RIZM R o RN d o e s P2 HHERER a W d g B0d ¢ /NIFITRE RLAZ BRI /)N
BRI T B 2 e () 2 TS T KR 2R 2 A B R AR /N /N ER B L T2 22 8] B /N BREERLAR R
TEN 1] EARI I3 A A& o, B R 2R R a WIE N d g » PIEM SR a WHE N d .

dgp = dagp — dpxp (D
dy = dawz — dpyp (2)
Myp = dyp » A » Av g (3)



55 PR A < AN TR I SR R /N BRI 16 TR RIT 5T 707

M = dypp » Az = Ax g €3]

A id s (g » LD HRBWMAD I K a e -
W HE sz Cug + L) g o I 2800 0 252 5% a0 7 -
B Mgz Cug) it SE BT 1B o 46 2 Wk > 4 e
R 0 B Mo Gug) TP SEROTIRBUR RS RN Pee
IS @ S Ay JAg On®) 5B 2K L ==
I R[] 2 7K 5T A TR s Ax e WAz gz Gm) 53551 2 .‘z, .
Oy KR 26 2 b 2 0 VB BT TR iy b

SR AE RS V (e h ) SR L A R | ae *}5‘:1MW
R B/ N ER R 1 S B B RS (B My T
By VR KR 3 2B AT 2 5 U H S TR/ ’
FRUNG PG TR RAT A R B ITH 25 ) oo eont bttt (0) VN AR A

DURRE I — J&/INERBE B A 1) F X7 3 76 % L ) O
P s BV (mo« h ') R g /N BREET- 3 T Uiz 25
L BAAR NG WE

Bl masiatitrersER

Fig. 1 Schematic diagram for settling column computing element
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Fig. 2 Analysis of rainfall on chlorella longitudinal distribution interference depth
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Tab. 1 The actual rainfall intensity under interference depth / mm
KT 3R %i}iﬁ ANERTE I 4450 43 A Bt
BEH% gyt 15min 30min 45 min 2h 6 h 12 h 24 h
NTE <6. 9 <16.5 <33.1 <49.6 <132.5 <397.4 <T794.7 <1589.5
I 6.9~7.1 16.5~16.6 33.1~33.2 49.6~49.7 132.5~132.7 397.4~398.1 794.7~796.2 1589.5~1592.4
KW 7.1~T7.4 16.6~16.7 33.2~33.3 49.7~49.8 132.7~133.1 398.1~399.3 796.2~798.6 1592, 4~1 597.1
B 7.4~8.1 16.7~16.8 33.3~33.5 49.8~50.1 133.1~133.9 399.3~401.7 798.6~803.3 1597.1~1 606.7
KB 8.1~9.4 16.8~17.0 33.5~33.9 50.1~50.5 133.9~135.5 401.7~406.5 803.3~813.0 1606.7~1 626.0
FREW  >9.4 >17.0 >33.9 >50. 5 >135. 50 >406. 5 >813.0 >1626.0
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(7] o % 68 5 85 46 20 19 T 0 TR B A8 Ak AN R (L B T R 4 o W 7 26 1 TR IR FE R K

VUL ATz WK PEAFEE 24 h BT JE 1T 0 THR VR BE Ry 2.9 o, T R B2 v A0 3 A R R L A28 T 55
R A K PR KL BBk BE (2 1.1 m) RIS PR THRIREE LY 1.8 mu X 53R 1 Pt B i (9 24 h 25
T HEVR BE (29 1.6 m) A 25 AN K, T AR 52 560 38 20 s L FLHE 7K © 838k G T /KA b 3k Xt 52 36 1) 52 1
2.3 AEEWREETERENIKESWITTES

R A8 X L S 36 R e T 3 R v R O AL B A 5 R K R AL S0 A o L RS ES T L I A I .
oL SEE T B SEE0 (R ) T 46 ZE BRI 2 A4 P 5 DL FLAR KT 5.5 o BALAH I /)N 3R 356 01 40 i 0 44 5 5
55 I WIoh S50 T W45 o) B BRJEZ AN i e WL B AR KT 4.5 pom HUA0 M /N ER 5 5 5560 T 0 S 56 1138
S5 Z LI K MR /N Bk E L E W] AT s 5.

S T WIUTRE Ry BT A R AR /NBR S 5 DT S B 22 W0 TR e v S 30 T IO P A B4R/ F 5.5 pm
9 /NER BE S 5 TR P RE M, SE30 I Bir A AR /N T 4.5 pm I/NERBE S 5 TR 1 . A8 8 A [ 51
56 391 T A5 TR S 2 5 100 Bk /DN BR O 19 2 08 150380 o (FL A AN [) 390 5 ST 1) 100 o B g 3 2 2 30 V) A X 2858 g
BoE . UL 7ESL 8 T T T AR B T H AR KT 5.5 pm /NERBE A UL R REPE L 78 5250 11 99 BT 43 ULk
FERI T HAALE 4. 5~5. 5 pm /NEREEDTREERE 1M 78 S2 5 11 09003 BLAR /N T 4.5 pm /NERBEDTFE
R K S AL g LI T SE 50 0 i 15 2 AU O 39 25 R 3R 2 R

2 AT 7E58 — KPR L b, /NBkiE R2 FAMTEETERBNKERER/pm - s~

{ﬁ:ﬁ l{ﬁ ﬁ ﬁé ‘/}ﬁ /J\ il @I Al%% , U’?l: I‘L;_E_ 7E E] j‘] 34.7 ~ Tab. 2 Particle size chlorella settling velocity
194. 3 pm - s 1 , Ig%ﬂ_jgiﬁ 15 mm * min_! HTJ‘E:&X: in different rainfall intensity / pm « s7!
jt:": 55 Mm /J\I*Y%E/‘J{ﬁﬁ%jt(l943 Ium . /J\I*?'Qéé{ji%%);%%kﬁ‘ /J\f*ﬁgy\rﬁj

il fE 574 i}
s PETHIREE 1. 67 mm » min 'BFHAE/NT 4.5 / K%“iﬁ;ﬂ ikl
mm min [~
pm ANER B BB/ (34,7 pm e s ) FLAR 4. L.AF M:45— MAF  MAF
5.5 um 5.5 um 4.5 pm 4.5 pm
5~5.5pm /NER DU & AR /DT 4. Spm /NEK

OCKFEL3EEE) 1927 72.3 16.7 16.7

BEUTHNY 2~3 fi5. 5 X5 L L 50 A0 b, R B B AR 167 125. 7 78. 4 34,7 17.0
/N A5 pm NEREEDTIE A I I B HAR 4.5~ 5.00 1239 79.1 35.0 17. 4
5.5 pm NEREERY 2~3 £, BLE L RLAR BN D 8. 33 134. 8 80. 8 42.1 19.7
TR T K S 2 [ T B S ) T 1 R LT . 11.67 157.3 80. 7 43.3 20. 3
TSzt T Wi, B X e S2 3 4k 1 42 15. 00 194. 3 81.1 45.7 27.0

KT 5.5 pemn /NERETEE 56 26 W 300 52 19 39 D00 70 385 K (EL XS b S 56 T A4 70 38 329 L I T I 00 R 32 ol
240 MR 1R 2 5 LG B BT T) A [ BT 0. 0 e S 3 i) 309 M JSEBE T B 3 T e R S e 1 1 300 MR
FRTF A6 TS A J5 38 2 0T 4 [ R X — S 1] 9 R R M A S S 0ike 2w TP AR RF 5.5 pm
P /N ERE DU T AESC IR (1 (I AU e TRl R /D TR g T T o 3 T 2 194 46 T 5K

TR RN LI P 2 S ORI /N BREE 2N HAR/N T 4.5 pm /NERJE L ELIC 3 il 6 7 568 138 ) 384
T3S R DU VE R 16. 7~27. 0 pm » s~ 55— RS K I ELAR/N T 4.5 pom /NER 36 A9 U054 4
PE L 3 RS B TS A /N ERBE DU B/ L L EUR g < T R R P R ) /N RO AR S — ISR P E &
UL TS UG v TR AR B A TR R P AR T R R A 58 ) /0 IR T A R T ) 4 0 R
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Research on vertical migration of the chlorella
vulgaris in different rainfall intensity

LU Jin-suo™*, ZHANG Bo', ZHANG Xu'

(1. School of Enrironment and Municipal Engineeing, Xi'an University of Architecture and Technology , Xi'an 710055, China;
2. State Key Laboratory of Architecture and Technology in Western China( XAUAT), Xi'an 710055, China)

Abstract: In order to understand the longitudinal settlement law of chlorella in different rainfall intensities, The vertical
migration of chlorella is simulated in the selfmade setfling column under rainfall conditions. The experimental results are
as follows: When the chlorella at surface aggregation, interference depth increased with rainfall intensity and, interference
depth and rainfall intensity were in linear relationship; the interference depth changed less in each rainfall duration, the
chlorella settling velocity changed slower as particle size decreased and rainfall intensity receded, settling velocity range
was 34.7~194.3 um + s~',the smaller the particle size of chlorella, more susceptible to the impact of rainfall increasing
its settling velocity. When the chlorella was at the vertical uniform distribution, interference depth increased with rainfall
intensity, but the interference depth and rainfall intensity was of an exponential distribution. At the same time interfering
depth increased as the rainfall duration lengthens, and the chlorella settling velocity increased with rainfall intensity. The
settling velocity range was 16. 7~27.0 ym * s '. In analysis of the nature of rainfall influence on chlorella interference
depth ,we should consider chlorella vertical uniform distribution, and the rainfall exerted very small influence on the chlo-
rella interference depth which was on the surface layer of the lakes and reservoirs in the short time. However the rainfall
influence was very big in the long time and the interference depth in each rainfall intensity level changed little at the same
rainfall time.

Key words: rainfall intensity; chlorella vulgaris; vertical migration; chlorophyll; settling velocity
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