201647 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi AT B BT

doi:10.6041/j. issn. 1000-1298.2016. 07. 042

25 i i B A VS TR TR K 35 7 R Gk R B A

WamiE  EWH REA MERE RNH

(WL A W) R G TR SR b B2 2 e, M 310058)

TEEE TSR B K I SR 1 i 0 S0 R A P B R X SR G B W 1 L SR AR TR IR AS 4R T
— Tl 4 B K 57 5 2R B8 A U IR P BOR o SEE AT ST T AR S A RO A i AR RE D 5 IR G AR UL T
PRSI R G KRR, B TR S B0 AT IRIE . TRGRERW  FPAAHEEE 12h N4 ~8h k%
e RHFZE 3 (0. 21 ~0.23 g/h) |, Hoth if 8] HE 208 20 0.08 ~ 0. 09 g/h; A= 47 il A i A 3k 50 B AR O 52 3 ik 19 52
MR, L3 i 7R ) 7K U I B TR e o R A, O FL B R R SR AL (7. 72 ¢/ (m” +h) ) 18 F B K R 6 L1k
M (7.21 g/ (m’h) ) s ESIAE IR KRG ,375 L/h 46 R U0 5T 0 URIE T R 6 R vk 3 5 F 750 L/h 46 3R 08
T e, EL 12 h N A (R T PR BT B VR B . AR R DL LSS AR 4 ~ 8 h Py G IR PR AL k014 A8 R I R AR v 0
S0 2 80P I i R i SRR K R 0 ) g 3 2. 03 ~ 2. 24 mg/L 1 0. 56 ~ 0. 62 mg/L, % T % i B i B 4 9k B2, JF H A
B Sy T 5% B 7 R R I K ST (5] Ik AR AR Sy A B P AR R AR B K FR A PR IR M T 2%

REEIR LIRS MEER KSR A AR RER AR

FhE4SES: S959 XEfRIRAD: A XEHS: 1000-1298(2016)07-0309-06

Effects of Variable Flow Rates on Water Qualities in
Recirculating Aquaculture System

Shen Jiazheng Shi Mingming Ruan Yunjie Deng Yale Zhu Songming
(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

Abstract; To avoid the harms caused by the peak ammonia and nitrite produced during the ammonia
release period, and increase the productivity and reduce the cost, operations under variable flow rates
were investigated. To obtain the proper parameters for variable flow rates, the characteristics of tilapia
ammonia release were firstly studied. After then, the effects of different flow rates on the nitrification
rates and water qualities of recirculating aquaculture system ( RAS) were studied. The results showed
that during feeding interval, the highest ammonia release rate (0.21 ~0.23 g/h) was found in 4 ~8 h,
while in other stages the ammonia releasing rate was 0. 08 ~0. 09 g/h. Moreover, no obvious effects of flow
rates on nitrification abilities were observed and the maximum ammonia oxidizing rate (7.72 g¢/(m’+h))
was higher than the maximum nitrite oxidizing rate (7.21 g/(m’+h)) in nitrifying biofilm, indicating
that mass transfer did not greatly affect the nitrification process. Besides, high flow rate (750 L/h) in
RAS produced lower ammonia and nitrite than those of low flow rate (375 L/h), which also exhibited
peak values of ammonia (3.26 ~3.37 mg/L) and nitrite (1.32 ~1.45 mg/L) exceeding the permissive
concentrations for tilapia in 12 h. Therefore, the RAS was operated at 750 L/h in 4 ~8 h and 375 L/h in
other time during feeding interval. Lower ammonia and nitrite concentrations (2.03 ~ 2.24 mg/L and
0.56 ~0.62 mg/L) were obtained during the peak stage of ammonia release under variable flow rates.

This operation could be achieved just by providing additional pumping for 4 h under 375 L/h during the
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peak stage of ammonia release, and it could be a reference for economical RAS technique.

Key words: regulation in varible flow rates; recirculating aquaculture system; ammonia release;

nitrification rate; flow rate
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Fig.1 Flow chart of experimental tilapia recirculating

aquaculture system
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Fig.2 Characteristics curves of ammonia released by tilapia
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Fig.3 Effects of different flow rates on nitrification abilities and water quality
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