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Study on successive counting system for seedlings fry
Hu CHEN®, Sadami YADA*, and Masayoshi Topa *

Abstract: In order to change the intermittent counting course into a successive counting course,
a system constituted by alternately operating two suction rooms was produced. In this paper,
relationship among the counting efficiency of the system and the time of ball valves rotating
from opening condition to shutting condition, length of inside suction tube and suction velocity
were described, and what an appropriate counting system was theoretically analyzed. The
results are as follows.

1. When a fry was sucked in one course at suction velocity of 0.9 m/s, 1.2 m/s and 1.5 m/s, the
suitable time of ball valves rotating from opening condition to shutting condition were 4.5 s, and
5.0 s, 5.5 s, and the suitable suction time of a fry were 325 s, 23.9 s, and 22.5 s.

2. When two or three fry were sucked in one course at suction velocity of 1.0 m/s, the suitable
time of ball valves rotating from opening condition to shutting condition was 4.5 s, and the
suitable suction time of fry were 24.5 s, and 24.8 s.

3. The system constituted with two suction rooms could count 4,800 fry per hour. If inside
suction room was lengthen to 2.93 m, or fry sucked by three suction rooms with the ball valve
which rotating time is 0.5 s, the system could count 38,400 fry per hour.

Depend on the studies as described above, the system could be considered as an effective and

practical method of counting fry.
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Fig.1. System outline (a) and flow chart (b) of successive counting system. 1,19 : water tanks,
2 : speedometer, 34 : longitudinal sieves of suction side, 5,6 : ball valves of suction side, 7,

8 : admission valve, 9,10 : suction room, 11,12 :

longitudinal sieves of exhaust side, 13,14 :

change valves of suction room, 15 : tank for pressure control, 16 : vacum pump, 17,18 :

ball valves of exhaust side.
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Fig. 2. Opening conditions of ball valve when
fry was sucked by vacuum pump. S : rotat
ion angle of ball valve,

S, : hole section area of opening ball valve,

S: : hole section area of opening inside suc
tion tubem,

0 : angle formed by center 0, of inside suc-
tion tube and cross point D and G between
Siand S.. a ; hole section length between
opening ball valve and cross point D and
G, b : hole section length between opening
inside suction tube and cross point D and
G, CF : hole section length of opening ball
valve.
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Fig. 3. Relationship between suction velocity
and counting time (experimental values (@),
theoretical values (W)).
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