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INTRODUCTION

for

In order to maintain organisms hea1thy-A favorable environmental COndition

required in aquaculture-

quality

C0 位1HUt

aquatIC Dissolved oxygen

others.Shortage of oxygen

undesirable responses in organisms not only by direct

but also by indirect e 在 E

There could be at the same time considered that unhealthy organisms

infection.

nln a El ass a yhJtiRo

omaVAe&LemaVAanr

va rIOUS kin d

water

e 旺 ect such as suHocation

!cts fr Om deoxidize d

COIlditi on.

under 1ow zht have a lower to bacterial or virus

catastroph ic

last two years.A series of research work by the project of council of agriculture

was made from various points of view.It was considered to be a kind of disease

caused by virus.However,only evidences to be obtained from intact organisms

can tell its possibility.From the results of survey on wa

bottom deposits condition of shrimp farming ponds in TUChian,Iran Prefecture,

ashortage of oxygen in water mass or bottom deposits was generally observed.

This facts lead us to make an attempt of improving environmental condition for

shrimps in the farming pond by eEective aeration.

Practical way to maintain a sum4.

aeration.Roughly following

aquac111ture and in water

darna ge

ter

:lent 1n cultural vvater achieved by

used for aeration in

IS

three meth ods are commonly

t alr fro m RIl cro-

Id

speed

Era d ua i ly

In ord er to aC hi eve1lnzz pon d ln

DO ln Mfa ter wit h

wi th that of other
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These studies wf

Hawaii Institute C

Hawaii,U.S.A.for main part of performance studies,and in Tokyo University of

Fisheries,Japan and also in National TaI

I

!re

of

ty pes-

Cen ter

Ocea nwan

stud i es.

MATERIALS AND METHOD

karbos Aerator@is specially designed to be able to produce a ane air bubble

by cavitation of a high speed rotating propeller,where

center pipe and expelled into water from backward of the ro1

of Aeration Industries Co.tested here is used the same principle of karbos aerator

di 旺 erences in a detailed stru ι

three types,i.e.S,SP,and P,by its

plate rotor,and it is used for

having a propeller ro-

maizliy in farming pond.In this study both SP type (1ps)and P type (0.7SP)

of karbos aerator,Aero2,and a conventional paddle wheel type aerator were used

studies.Wb

are 5O mm for 0.7ps of P type and 8tj I

current in operation of the aerator is2amperes for P type

into the

Aero2

drawrlIS

,Or

aIr

Aerator

aerator IS

Stype

SP and P types

IIIt O

Hat

Cl a ssiEed

has arotor (Fig.1).

COIltalner.

bub ble

-tlIre.

shape of

of tanks

but has some

aeration

currentandaIr

Or

bothusedare:or

karb O sth eerefor the performance aera tor

el ectri CAndtype.

and 3.3

SPnH1

foramperes

SP type.

Ptype ha s prope l lorSP t ype ha s inc i ifled p la teStype has f lat PIa te

sha pe rotor producesrotEr produces both bubbiesro tor mainly prod lices
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toreferencespec ialwithAreator@Observation of generaIperformances of karbos

mixing efTectof top water and bottom water

No.4pond,one of the experimental pond of MRTC locat

Oahu Island,was selected for study.It has wa

(2,025m2)area and Im depth,for teiapia and shrimp farming (Fig.2).

with installation of the aerator on the Hoat(Fig.3)mixing e 叮 ect of top and

in the pond by

temperature or DO as parameters at 5,20,40,60,and 8O cm depth

shown in Fig.4.Temperature measured by thermometer was recorded automatically

Ba y,ed in
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wa ter
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Fig.2.Schematic of ponds at theMariculture Research and Training Center of

the Hawaii Institute of Marine Biology.
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Illustration of the noat of aerator.Fig.3.
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45 。 in No.5atloca tedwa sone DO probean dwere situated in the No.3pond,

po n d.
Th eThe study was conducted for 6days from Ist to 6th of December,1989.

con d ition nla xln1U 口1asco n sta ntaimostwa swea th er

Study of removal of dissolved organic substances and suspended solids

ka rb oswithvol U me6m3a1

ab O uttheJeen

RESULTS AND DISCUSSION

Studies on e 個cacyof water mass mixing

16O days durability test.

Mixing e 伍 cacy of water mass in a farming pond may be improved by means

of generating a stream in the pond not only in surface layer but also in bottom

It was e 旺edively achieved by means of both propener shape rotors of the

aerator and its oblique shaft (30 。 from horizontal piane).

As shown in Figs.6,7,8,and 9,complete mixing of water mass was

in a fairly short time within 24min (No.3site)to 105min 0.

speed of water mass with tI.
‘

direction at NO.4pond.Direction of propeller shaft

of progress of mixing as 0.5Im/mir1,and on

was that of the lowest as 0.15m/min(Fig.10).

by temperature is shown in Table 1.

1989including

achieved

November 27inJune 2I toThe studies were carried out from

layer.

Mixi ng

the highest speed

rectangular direction

tl 口1e Observe d

To.

mlxm g

sh owed

contrary

Complete

the

le

Compiete mixing time in minutesTable 1.

Observating date

June 24

60.0
63.0
24. 。

105.0

June 23

74.4

70.2

15. 。

103.0

Site

1234

Observation of DO proale in day time was conducted in the

operation of the aerator for three hours,from 2:37p.m.to5:2O p.m.,on July 24,

1989.As shown in Fig. 日 ,without aeration DO of surface water in the pond had

been reached to such a saturation as 9mg/l at 32.4 。C O

On the other hand DO of bottom water

NO.4pond with

some what

wa ter

dint of photosynthesis of phytoplankton.

was only 3rng/l at 25YC of water temperature which was apparently

t
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Measurement of mixing speed of water
mass with aeration in No.4pond.

Fig.10.
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aeration with the I HP type karbos aerator,(3hour operation).
Sampling depth:lo cm,40cm and lO cm above bottom.

shortage of oxygen for shrimps.

ln temperature from surface to bottom is not easy to break upuru

condition.As shown in Fig.12,from the observation data of DO at top,middle,

and bottom water of No.4pond wi

complete mixing of water mass seemed to be achieved within 54min,after started

aeratIon-

Comparison of emcacy in mixing of water mass among

Such stratiEcation of water as 6.5 。C di 叮 erence

1er

ka rb osaera tors,th e

installation of theth
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Sampling depth :1O cm,40cm and lo cm above bottom.

Fig.12.

Comparison of e 伍 cacy of SP type aerator in oxygen dissolving

rate with some other type aerator

Table 2.

Oz dissolving rate

kg odkwh

0.45
0.82

godtl

0.75
55.3

44. 。

41.3

22.7

Aerator

SP typekarbos**111(with 0.15kw motor)

Micro-pore diELISion*(with pure OO
Fresh-Flo(0.l kw)*-paddle wheel type
Present (0.05kw)*-paddle wheel type

MacDona1d

Claude E.Boyd.for ash Tank.*from test results of Boyd (A method for Testing Aerators
The progressiveFish-CultlIrish48.68-70.1986.)

**bf.Ta Engineering Co.Ltd.,Tokyo,Japan.

1 凡fhere

aera tor

appeared in

(SP type 0.7sp),Aero2(1sp),and a paddle wheel type (1SP)was made.

the Table 2,shows a comparison C }

with that of existing several types of aerator

ty pePe 自 cacv

Ca l cula te d

t

data

No.3pond

USIng water temperature sen:
一

Fig.13,water temperature sensors in the No.3pond WE

No.)and 2O m(site No.1)distance from aerator on the line of propeller shaft or

of paddie wheel and 5m (site No.2)and 10m(site No.3)distance from the site

口1IXlng tIR1e

As shown ln

fro m

observing complete

December,1989.

SItuated atIO mare

1nOut

5O rs

Ca rr i e dwa s

the literature.

The study
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γ→ NOJ

5 阿

N0.2

5 阿

NO.7 仁= 自
1O M 1O 阿

Fig.13.Measurement Station in No.3pond for e 伍 cacy comparison test-

No.1on a rectangular line. weather condition was stable during the stud y with

27.7-29 。C of air temperature,2.1-2.5m of maximum wind veiocity,and 0.53-0.84ltw/

m2of solar radiation.As shown in Table 3complete mixing time of water mass

for each aerator measured by water temperature in the No.3pond was

as follows :Propeller shaft direction site;2.O hours (1.75h,225h)for karbos,2.4

hours (1.5h,3.4h)for AirO2,and 2.O hours for a paddle wheel,rectangular lateral

site; 甚 .O hours for karbos,5.7hours for Air O2,and 6.4hours for a paddle wheel.

At the site No.2and No.4somewhat faster time to achieve complete mixing of

and AiI

observed

147ater II1ass was aerator 02

and 0.04III/sec.of

energy saying.Fur

karbos SP type (1SP)was compared with AirO2(1SP)in the same energy con-

sumption.Proceeding speed of water mass mixing with karbos SP type and AirO2

were found that 0.5Im/sec.and 0.34m/sec.for the propeller shaft direction and

0.225m/sec.and 0.18m/sec.for 45 。 direction from propeller shaft line,respectively.

-ence

directi on calcul a ted

IIe tIEIe II1a y

ther exact wa ter 位lass

Table 3. Complete mixing time measured for each aerator

Kind of aerator Test date No,1

Complete mixing time (hour)

No.4No.2 No.3

karbos aerator
(0.7PS)(P type)

(0.7PS)(P type)
Dec.61.75I

Dec.52.252.3

弓 4

Air 02aerator
(1 PS)

(I PS)
Dec.3

Dec.4

1.5

3.4

1.75

1.75

6

5.5

Paddlemrhee1
aerator (1 PS) Dec.2 2 0.9 1.9 6.4
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That results may be reportedMore detailed works are still going on in MRTC.

later in some where else.
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新型簡易曝氣裝置對養殖池之環境改善
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為了養殖池環境之改善 , 下列步釀首先設考慮 , 部抽水氧氣供給之故率化 , 池水上混合之促進 ,

以及除去抽水之有機性污染物質等。為了上述這些自行開發之 L 馬力 SP 型曝氣裝置 , 在夏威夷大學
海洋生物研究所海洋研究訓練中心 (MRTC/HIMB), 利用 2OOO mZ 實驗池 ( 水深 lm) 和 IO m3

圓型實驗水槽 , 實施了其性能試驗。

試驗項目包含 (1) 以水溫測定之上下混合試驗。
(2) 以溶氧測定之氧氣供給試驗。
(3) 被測泡沫去除教果之諧存有機物質除去教果試驗。

結果顯示水池之上下混合 ,
氧氣供給和去除溶有機物質等敷果均甚佳。若與 Paddie 式空氣攪

拌機之裝置放果比較 , 其混合速度和氧氣供給速度 (1.2-1.5kg O2/kw ﹒ i1) 約為後者的兩倍以上。


