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Fig. 1 Artificial upwelling testing system diagram
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Fig. 2 Air injection device diagram
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Tab.1 Aperture parameters

mm
() (mm) ( 5, 15,30 m)
N1 24 2
N2 400 0.5 AP=Po=P; 2
N3 24 2 £2 SHENE
N4 400 0.5 Tab.2 Pressure difference between inside and outside of
the tube
NI AP(kPa)
2 ZXRE5i##
5m 15m 30 m
4 5 N1 0.4795 29.0508 26.6201
s (3 m) 16 C s N2 0.6290 0.7938 6.4785
, N3 0.6832 0.3635 2.9832
N4 0.6600 -1.0797 1.0440

86 /2014 / 38 / 9



5 ikE REPORTS

N1 ( 400 , 24 400
15, 30 m) ,
, N2, N3, N4 24
, 3 , (
24 ( 24 ) ), , 24
241 mm?, 400 ( 400 ) 400 , 400 ,
251 mm’ 24 24 400
400 , 24 400
3 b b b 4
(0.ir<250 L/min), 24
400 ; Q.ir> 250L/min ,
b b 24 b
6000 6000— ——
—o— 2441, :1—31]1224}1 *
8i7 . + 740041 464
sopol = FFIA00LL T 5000 S
= 4000 i = 4000 F
£ £
= 3000 = 3000
5 3
S 2000 S 2000
10009/ 1000 ,
0 TSI L N \ 0 4 1 1 !
0 100 200 300 400 0 100 200 300 400
0,;/(L/min) 0,,/(L/min)
3
Fig.3 Comparison of upwelling efficiency between air injection apparatus with the same shape and different numbers of holes
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Fig.4 Comparison of upwelling efficiency between air injection apparatus with the same number of holes but different shapes
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Artificial upwelling device test in the Qiandao Lake
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Abstract: In this paper, artificial upwelling devices designed based on the fluid dynamic theory were tested in the
Qiandao Lake. The upwelling efficiency was compared between air injection instruments with different shapes
(circle or cross), and different air injection diameters (2 mm or 0.5 mm, which was respected to 24 or 400 holes,
respectively). The result showed that the most efficient one was the cross one with diameter of 2 mm. In conclusion,
this lake test result has validated the artificial upwelling theory and feasibility, and it can provide useful references

for further research.
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