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Study on the optimal allocation of fish aggregation lamps

in squid jigging fisheries

Abstract

Traditional offshore benthic fisheries resources are depleting
worldwide. At present, main fishing nations have been actively in
exploiting new species and new fishing ground in high seas and deep sea,
cephaloped is one of the major fisheries resources being exploited. FAO
condsiders cephalopod resources as the biggest source of protein food for
human beings in the future, and list it as one of highest priority species to
be exploited. Currently, the most common fishing method in squid fishery
is jigging with light. Modern distant water squid jigging with light
aggregation is a new fishing method, which applied phototaxy and feeding
behavior mechanism of cephalopod to catch them by using fish
aggregation lamps, automatic squid jigger and compound umbellate-like
hooks with artificial bait.

China began to develop distant water squid jigging fishery in 1989,
and the fishing fleet has developed rapidly in the past decade.
Development of distant water squid jigging has alleviated indirect pressure
on Chinese offshore fisheries resourcgé, helped the adjustment of fishing

operation structure of offshore fisheries, mitigated employment pressure of

VI



Ek R KE LR X

coastal residents, increased export eamning, and strived for our rights and
interests, in exploiting activley in high seas squids resource.

Fish aggregating lamp play a key role in squid jigging fishery, light
source and deployment of fish aggregation lamp have a direct influence
upon fishing efficiency of squid jigging fishery. It is misunderstanding in
the past years that lamps abuse and competition in equipment of light
power have exsited for a long time in squid jigging fishery because of the
misunderstanding that the sronger the total light power equipped, more
benefits the fishing boat can obtain. Consequently, the input proportion to
fuel in séuid jigging fishery has increased greatly. Fuel expenditure of fish
aggregation lamps almost accounts for over 50% of total fuel consumption
in a squid jigging vessel. Cost on fish aggregation lamp and fuel
consumption has a significant influence upon economic benefit of squid
jigging fishery. Particularly, in receﬁt years, petroleum price is rising
rapidly worldwide. Therefore, it is necessary to study the effective
utilization of fish aggregation lamp in squid jigging fishery.

Research on efficient utilization of fish aggregation lamp light in
squid jigging fishery is a compression works, which including mainly
phototaxy of target species (Cephalopod), optic characteristics of seawater;
development and manufacture of fish aggregation lamp and its light source,

effect of background light on fishing operation, underwater illumination
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distribution of squid jigging vessel by different light power of fish
aggregation lamp, rational total power allotment of fish aggregation lamp
in squid jigging vessel, minimum allowable deployment of fish
aggregation lamps in squid jigging vessel, rational distance between two
squid jigging vessels for effective fishing,

The paper briefly analyzes phototaxy of Cephalopod, optic
characteristics of seawater, optic characteristics of fish aggregation lamp,
effects of background light on squid jigging operation, and focus on
underwater illumination distributionformed by varied total power of fish
aggregation lamp on board, rational total power allotment of fish
aggregation lamp in squid jigging vessel, rational deployment of fish
aggregation lamps in squid jigging vessel, rational distance between two
squid jigging vessel.

Underwater illumination distribution of fish aggregation lamp is very
important in determining on the optimal allocation of fish aggregation
lamps in squid jigging fisheries. Currently, several computation methods
produced great errors when used to calculation of the underwater
illumination distribution of fish aggregation lamp, indicating they are unfit
to the calculation underwater illumination distribution of fish aggregation
lamp in squid jigging fisheries, so it is necessary to develop a new, relative

rational and precise calculation method of underwater illumination

ViHll



LR A LR

distribution.

Based on optic characteristics of fish aggregation lamp and common
laws of light diffusion in the seawater, associated with related coefficients
of fish aggregation lamp deployment i.e., distance between two lamps,
number of lamp, and height of lamp hanged, the paper develops a new
superposition calculated model of underwater illumination distribution
offish aggregation lamp light and programmed calculation procedure,
which can calculate theoretic illumination value at a random underwater
location by various distributién curve of luminous intensity corresponding
to different coefficients of fish aggregation lamp. Additionally, a program
of water mass volume calculation has been also developed.

Comparative study of three different types of fish aggregation lamp
deployment (Type 2kW, Type 3kW, and Type 4kW) reveals the optimal
fish aggregation lamp deployment of squid jigging vessel with different
length overall under various total powers is Type 2kW. Additionally,
comparison analysis on deployment of fish aggregation lamp Type 1kW
and 2kW used widely in squid jigging vessel Type 8154, shoWs that squid
jigging vessel Type 8154 prefer 2kW to 1kW on the if same total light
power is equipped with.

The paper studies rational deployment of fish aggregation lamp on

board Chinese squid jigging vessels with different LOA by additive
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algorithmic procedure which has developed. The result shows that as to
squid jigging vessel with 40~45m LOA, its total power of fish aggregation
lamp can set at 2.30~250kW, at preseﬁt, it is generally 240kW and the
deployment of that is suitable. The distance between two fish aggregation
lamp should be between 0.6~0.64m in the mentioned vessel type. The
hanged height of fish aggregation lamp can be selected in the range of
5.0~5.5m. As usual, distance between two fish aggregation lamp is 0.55m
and the height of fish aggregation lamp is 5.0m, so distance between two
fish aggregation lamp can be increased and the height of fish aggregation
lamp is suitable. A as to squid jigging vessel with 45~50m LOA,, its total
power of fish aggregation lamp can set at 240~260kW. Generally its total
power is 260kW, so its total power can be decreased. The distance
between two fish aggregation lamp deployed between 0.58~0.67m; the
height of fish aggregation lamp hanged can be selected in the range of
5.8~6.2m. At present, lamp distance is 0.58, so lamp distance is suitable;
and the lamp height is 6.2m, so it is basically suitable. As to squid jigging
vessel with 50~60m LOA,, its total power of fish aggregation lamp can set
at 240~270kW; but the total power is a little more than theoretical value
amount to 280kW gener.ally, it is essential to reduce total power for this
type of vessel. The distance between two fish aggregation lamp can be

deployed between 0.61~0.67m. Most vessels set lamp distance as 0.62m,
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which is basically suitable. The height of fish aggregation lamp hanged
can be selected in the range of 6.2~6.6m. The famp height of most vessels
is 5.7m and can be increased. As to squid jigging vessel with 60~70m
LOA,, its total power offish aggregation lamp can set to 330~350k_W. Total
lamp power is generally 360kW in above type of vessel, which should be
decreased. The distance between two fish aggregation lamp deployed
between 0.58~0.68m, the height offish aggregation lamp hanged can be
selected in the range of 6.9~8.2m. At present, lamp distance is 0.65m and
lamp height 7.5m, which are both meet to theoretical value.

The paper also studys total light power deployment of fish -
aggregation lamps on board Type 8154 squid jigging vessel, its fish
aggregation lamp is Type 1kW. The result shows total power of fish
aggregation lamp can be selected in the range of 106~116kW, and the
optimal operation benefit of this type fishing vessel can be obtained, when
total power offish-aggregation lamp reach 112kW,

Finally, for different length overall, the nearest illumination distance
and the minimum allowable operation distance between two squid jigging
vessels has been theoretically analyzed in the paper, it shows that the
computation formula of the nearest illuminate distance between two squid
jigging vessels is L'y=0.061x[La(P)+ Ln(P,)]-0.060, the formula of the

minimum allowable operation distance between two squid jigging vessels
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is L‘z=0.061x[Ln(}ﬁ)+Ln(Pz)]+o.058, where, P, (kW) and P,(kW) stand
for the total power of fish aggregating lamps equipped with on the two
responsive squid jigging vessel. With the formula, the minimum allowable
operation distance between two vessels is 0.62 n mile for squid jigging
with 100kW light power each. The minimum allowable operation distance
between two vessels is 0.73 n mile for squid jigging with 240kW light
power each. The minimum allowable operation distance between two

vessels is 0.75 n mile for squid jigging with 300k W light power each.
Keywords: squid jigging vessel; fish aggregation lamp; optimal allocation;

underwater illumination; computation model of illumination; light power;

distance between two squid jigging vessels; squid fisheries
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ML EEEORRSRER GRINE) MER. “BEAN TGRS
HH T RS, DS S AR,
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A (m) 0 2 5 10 20 30
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b4k, ETES% U9 (2004) SfEEfh IT e BRIV AT T EhaR 9T,
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BMMICER, RIFH BB S 5 A A A 7000 L,

seak, R (1997, FRRAENE (1998). BEHEI (1998). T EY
(2004) ZEJLATRE, 2. EVAFARI RSO MR A R T FJRon
RO RAATRENIR, WA CRERYR S EENLE.
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Fig.1-1 The configuration of the dissertation
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F2E EXFREN

HATETA, MFHSFTRR N KRR AR S, EREMITI AR
B R AMEE ST E L R RN — i ana, HW, mes
GITHREREDRE —MEAENTRRE. Rk ZRENTRESR
ﬂ%ﬂﬁé\mﬁﬁfﬂ%ﬁﬁ‘iwﬁxﬁ%ﬁ%$~ﬁﬁ¥%ﬁﬁ%$ﬂa
ﬁﬁ%i%ﬁ%%ﬁ,$%$%ﬁﬁ%&%%ﬁﬁﬁﬂ%ﬁﬂﬁ\ﬁm%%%ﬁ
P REREITHRER . SHRMRERITHREAES 4 NI A BT
SRR .

2.1 RN REELI M

REXRFIERIENRE, IUEHESER&LE. RANS. 4%
WL RF R, B, SB. DIl ET AT ETNEER, WLl
BB AR EFRATH . WA B RES IR AT EENE Ak
X

2.1.1 kB HEREEEAME

Sk RRMRBRE AR MMRBA R LA 2-1). 7EMIERES L, LEHKN
MRERRBEFFHES AR, FFEMRBTITH RN, Sinmel 2RIl Ly
HEFHRELENME L, BRIE.

R (sclera) RIEMRIKIESNE, REPRIREOMER, FRERBRG /895
RIBUIRIAME (comea), L TIBE A BTER Bk L. SLRRMA ML R E,
KR EEMRERN, ARPIBBR %254 AFGRERY,

HRERBUB B PP Cretina), RFAEMMIERPIZERIN . CHEFMN
WA, ENERE GGUTRAK rod cel) RIFHEMM (cone cell). BIAE4R A I
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B IRITHIRIE, RBSLE RN RER B MR R MR
W, RERERBMERNERECY, TS ABIMMIE L, WA
WA TR, AT R,

PR R (BRFFKERE lens), 2T EBE AR ARARS, T
W%,ﬁﬁﬁﬁ%a%%ﬁgﬁﬁZWﬁﬁﬁﬁﬁﬁﬁﬁ(mwmmhmw,%
—MEW TR RRBAE, BREKES: BRESMEZ 82 5 70w
FAVE Cvitreous humor), B —FokGtERIRHKIECRY), REEIZMMIEMAE.
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a2z DO
&‘HJIIMIHH““\‘
L

i

ar B by ATHY oo AKEIK de W e AL £ Mpzen
M 2-1 HkEHE6RLME (Duke-Elder™™, 1958)
Fig.2-1 The eyeball construction of cephalopod

2.1. 2 kBRI

RERMME (LE 2-2) PEEEMLBEERR, ML FRmTRH
éﬁnHﬁﬁﬂﬁ?%ﬁ&%gmﬁﬂﬁ¢ﬁ@ﬁﬁ%ﬁ%ﬂ%ﬁ%e%%W%
IR ZE 475~500nm, JE & % 470-522nm, RFZRFITES . Young™( 1962)
FAEMRARY: RDSBNA R BB ERNOBRE YR T Bk, 3t
SIS+ B FomU® (1985) IR MNF—FMLRRk i, MEARE =0
MR ST e (1 Y R4 20 5 B TR B e A B P BB3h T 15~20nm (L3 2-1), {BX
MBEAFAERELEREFTOEE. MR (1979 &) Bovisd. HE
LM ERENIEXERREARE, UEXNES, SRMELks.
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o: AT p: ROHE: o WHIMER: r Weadgs,

T TP Ty
Ml iRy

N o o<

te WAMNS T, ue SRR
vi PPN we SMEMEL ke RE ye WARAE, 2 MAIME

B 2-2 kR EMFBELEN (Tazaki™, 1967)

Fig.2-2 The retina construction of cephalopod
A1 RRZAMAREY AHKELGEMEE (FL9, 1985)

Tab.2-1 The observe value of retina of cephalopodous
Fhk 8 KRG, 12 0 B
34851 480 486 500 475
HL P i £ 3R 495 508 522 490
R eAGIE e 3 AW 488 495 500 503
BRYE R TLAR L 378 378 380 380

e RPEAERALA nm.,

Sk R R R RS S 2 IO B SRR 7 B S R O B Y R L T AR
AR ARG RS, EEERT, SR R TR M (e
W (WA S00~530nm); FEREEA, JEiEMK M N E AR (K
460~490nm) . 2 FAW PR S R R OB 4k 2 R 2-3.
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Fig.2-3 The sensitivity of cephalopodous retina to the light

2.1.3 kRt

F A3 3k R R E A A B E MBI , 1T |4l B 1921 976)1R
S THDW (Teuthoidea) JHEFRNIRAE MV ST HMELIT 45 HE. T2 100W
BIEBUTI, O MA R IFRREE KB, ARFEEREMLELIE, nE
FIREACK BHEBUEL D), ROMARNITEER, BOMNEN: &
IR AT IR Sy S00W BIEIRAT AT, AT OE AR, A0 IR A4 BB 1 B b
BE, IHRTEKEMERN: RN ST W MARTERIT, ok
£o 3B ENE B LUE — MBI b TUBCRE R 20W HIAHRZE AT BT, M taibas
ERFE— MR TR, BARERS, W,

HEH U NS MR ERRE BRI W, s TR S RS
TRMERHTS), BAKE, BIBE, FEGRZ AT A F U RS .
AARHRARTFHEERAN S60nm K (BREN), SEHEM (Lolge
Tanwansis) %t 510~540nm 136 CESE) HERAPBLRN. FRELER
BWIHERBARE A RNRR, UERNEY, SXREAKT, HIT,
IR IR Bk, X TER T A TARRE. KEEAKESIEE S
MEERN . EHTFHERR, LA EHRER, SHEREMRE O LY
i

ZIrk kMY 1972) WFUEH: ROMARTHRNB MBI 3 RiBY
R BEE 596 S BRE BE A A0 (1979) BRI HEAC L IR
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BT R AT IR 5. B R AP e A S B I B R RS, B
H B B
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YR BESES, AHSREE, 400m UTFATAE, NEDWTRKLE
W T . ’

XS EE AN, EEAERENENEERANES. AhE
e KR REMBEIE R, BRI A3 B BT R A FIR LR 3o
ZRR, KAHRKRIRRRTIX—EM, TR 2N A A
FRMGHFERE: —R BB BRI BRI, F— RIRREY
TR, WAL UREEE, MUSRE, MrREs,

2.2.2 RIEFARPRYLIE
(1) TR0 R 4 F0dr 4t
—ft, HESERELE, —HWAIREEHRS, NS
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AKF (ZLE 2-4). MEFHEROER. XAEBKRTES 2NN ERINER
SR, R SRSTH IS AT KA R i U, B A 4

REEER. IR ASFAE—Fm L, REE, AHMH (0) BFRHA (6),
AFHARER (sing) FTHRFAMEZ (sind) SIHRY (o) KR, 0,

6=6
{ W
sinf =nxsiny (A FHEKn=133),

Y

1
t
I
|
1
|
1

B 2~ R oY Aol st
Fig,2-4 The reflection and refraction of light

R E VR R AT, ERRENEKRE NS, EFHIERE, %
R Frensel (FEHEF) MY, 1RIBAR (2) ARBAHEITH L 5, (BIRAMIEZ
EHE ).

132(6’-7)+sin’(9~7) 2)

Pe =1—0.5x[{g2(9+ ¥) sin®(8+y)

Py h AR ORI L),
B 2-5 52 AT MR AE 3 6.2m I, KA M SEIR BT 5 BRI 1 9 & B
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AR KL AR

RIAS R, RITEE, CEEETITMARE/LTEH 100%; KFIES 100m, B
ASTRIE 86.4°1F, TREIZ 32%; ME S CIRHIER# —B3m, Kl X
BIERTE, AW EKFES 800m, AGTHE 89.5°0, TFREEZ 5%.

00 g

FAEHFAT H (%)

[y
<@
T

=]

0 100 200 300 400 500 600 700 800
E 24 U ¥ BEE 8 i)

B 2-5 BAAREIESSiER B,

Fig.2-5 Penetration rate ( £, ) according to the distance from light source.

(2) 1KRIB R AT

LTI ACRAERK PR, TR TR, AL RIRT e
ORI, AR SRR R M55, TEIXFR R B R S AR T,
FEEK RIS, RMEENBIMTARER. FARKEERERT—#, ki
MR, FEFRE: ERREGSEKTOEISR, BEYRNESEE,
R, S,

— MO, KR OB T R N5, S B K, T LG T
WEIEFHRIK: BiSfUIREERBRIYR, BRI KT pE e
S W E

I, o, SEREHEAR P HNREAT TR ER:

29



Ak NS L

I, =1, x EXP(-fxz) (3)

Hrpe T OBKE z & BO6TR (ed), T, MIEHELARIHNE (cd), 2z HKIEFE (m),
BIR AR R

Wizl (3) T4, B RE S B, KRG SERT.

EANRKEAKT, GET Im KEHWBRRREEEKE X ERBKF, &
K% 500nm 86, FRUKCEECH 002, FTUSAER Im LAMLAEMME S
I =I,x EXP(-0.02)=0.98/,. BREHT 2%, TIHACH 670nm FI205e, HORk
R 03, LRI R AT 26%8 I, FTLLE Im BRIKE, 4%y
ISR % .

2-6 4 FEHEARFIAR (RE 2-2) Im FAMEH R ME, WK 2.6 7
51, ATASGES R TR ARKT IR BB ADH . TR T A AILOIMT S, NP2
R, EACRIRKERR AT TR BT, SRR S AT
SRR BB B AR AR,

ARG

EH (%)

0 ] ] L ] ] ]
350 400 450 500 550 600 650 700

< (nm)
B 2-6 RAANRFAY In ko9t (EFRR", 1981)

Fig.2-6 The curve of transmission ratio about light enter into different water in [ meter
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L FAR P KRR

£2-0 RAKR LS CERR"Y, 1981)
Tab.2-2 The optical character of different water

75 K FEAE

1 KEHK A= iR GFRIRESEERK) BRARA: KE 02

2 NEARAEK o £ I RMEC G S X SRR P T RO A AR KB 25

3 NEMARRE R EK, f RN, LR
K Ko ERRR AR AREOK K K, KB 5-8

4 WERAEK P IR KRR RE AR — RS A KR 8-10

KR SRR DR EAR: BTRIMEBREARE

5 RRUK BMRRIERK: K 10

. #04T. BSOS AT B R EAEE T M A mEUS, Sedqkeh
M B TR RIS, B ik 5 M A e B R T T e e
B, dE kSRR R RS AR TR K, TR T 0 5 40
SEREY RN R KRR,

BTN EERE RGBS RN, A R SOk TR Mt
B, WF TR A AN K rE K B 0 AR e B R 4 a0, St el e
RPN N EEREREEAER. MRAEKAFESHBERMNBN, &4
S5 KBMELER, ALK RE%ENTREK.

SRR PRI B KBS, TEREMIREKT, TR AR

i, ZWEFLBREE, EREEHATUURTER.

B RES RER A AT AOBEAL, BTSRRI, 5% (D %4, TA

SHE 2 RIEMHEAERE R

I, =1, x EXP(~kx z) (4

K ARz SeHIER Ced), 1, RIEHIALHIERE (cd), z AKE (m),
k AHS R E

X HEAKUR s R P T A AMERR UL, HRH RB S EACK KA R
bt AT, BACEHS, BOEL: ke, ERAOBHELKERSGE. U K
ARPAAERE AR KA, BB Z MR ML B RE, B
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Bk KFHE LA

e

223 WRKMNFERTRY

HERHENEKE, RGP RIS IR FE IR TR TR A M b B i 7 38
ko FLERTENEK T A0S0 B R ACE B BE R A . R A B 4
HoAaSAERMER, mEEKMEEEREERVFUKASH. KEMLE.
BRRARSHEETE B AT A R TR R ARG EmR N R
HRUSSIO0L, R A ST 2 R R AR, BRI,

B ERATRL B KA ERAREERRARSFER. RN RS
KA AR AN B R X Y B B2 B0 B A I 3 B R BRI
LN 6 B PO O TR 2 SRR B A2 T AR A BB R 5 . X TRIYEAK b &2 B s g
B Rk HREEDEREFEM K P AL IR, BEERM X H Bist, MEL 2 Ry
JERRE IR (3) M (4) BH:

I=I,x EXP[<(B +k)xz]=1I,% EXP(—pix z) © (5

A w RERE

0.8 )
1
‘\
0.7 Yol g Yk L/
0.6 N2 | etk 5
r'd
A Y ’,’ l
& E < pr- /
e \\ ’l l
5 s 7
~ ‘...--h-"’
w03
0.2
0.1 —
400 500 600 200
W (nm)

B 2-7 TR B A s

Fig.2-7 The attenuation coefficient of different wavelength
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Sk R AR

BRSP4 K R R R T B SR R S LA 27> AT
E, SN MR R R A AR . SRR 400~500nm K3
B (AR S00nm A, FHMABLORA, FLAERHRK, BKKTF 580nm K
FB ALK 670nm £A), FEHMAREEMA, IAGRREE, XRWE
HBHEK, AREHEAD.

WHTRY, KB B T R — A 0.1 KA. BREMAN
Sk B ARARRE (BRI, B0k m) FEE—RHRRRR. fil,
TR 0 5 3B VR D, 1% R

1.7

#=D—w

(6

2.2.4 NTHIRFERKPRIKIFFE

FFHEHARTT S, ALIEE E MRS KPTHRNA P, AR
BAER, RIFEAX, WMSBAXMARERX (KLHE2-8).

E%sxziﬁ%%ﬁﬁ%ﬁm

Fig.2-8 The distributing of artificially light source
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LHEIKE RS AR

FREAR: BRAFENEBR, hINSCEEE, 83T A% mmemn

BEMEE. ik, ARELRKERRMABERN, BEEE,

REFBEX: EFRBOLKSNEMEARE. XMKRNAREEES TR
REAMAEER, FTUERXMXIEAERSENBOAE. FRES, HmoKsy
MR, XK, H—ENRE.

WE AR BRFBREKIEMARRE, HBIMGHERE R R
KFe EFTRMEBBNL, BERIERIRIREE AR EXNE, BRI EE
WIREE . PRFEEANRIRAL, AT R TIEM SRR R G &
7.0 F 7T G B R RS2 3 6 B BT R X AN R G A BT, A = e
mﬂ%m%%%@&&&@ﬂﬁtmm&m%%*&%%ﬁmﬁﬁ,%&Fiﬁ
LSBT A &N X,

ARENHK: REUROBRSAENR S, XA KB CREEET RS (0
MR TRERE), TRARIBATES,

BMMATARNSE, SRMEET X, BFRBARREEY X, Xnd
ARETRAERIR AR B GTR, WMk, BTN TFRESeywl, i
PEMRAT R ENE N ZE: ERENITHRNET, AERANEELEN
BRI REFEARK,

GAERANTT, RBBMT 0.01x MR, FTZEHIRititsey
SEAATHIBEENT, —B0 0.011x 558 5 i Tl A0/ A Ay B S 4
TEFE, F M 0.11x A0 10k 2 [ B4 AR R BT RETR
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2.3 SR TRMAEI R HHE

S-BrRAARM ARSI RS RE. ARE. kB
B RRR. ROCHE. AFEMEEMBEYE. TAME, URT AR
HERPERSE. RATSEX AL FRIELUA DR, REITEENT Wi, T
PERIAT B 75 i M IR A RF AT LLBLMT, SEXTOR4 M BT B — IR AT B 1R
HATHEA.

2.3.1 BHNER S TRYFNE

(1) SMITHFR

JE AL TR OB R R diAR 0] SRS R K IEN, R
PRl RYR RRBHE AR, BB Z T AT AT AL ST VA A
R, BEEFAEURERET . AT HAME=SHER, DTt EsEmn
HRUT 6T S8R EAIT, BB ESHERBAREAT R0, £ai7M
HROLNE 2-9.

LRy N
A
T
e k{ﬁmmﬁﬂ
K £ )
(% B RAST
8 n > K A AT
ﬂ“M$@ﬁﬁﬁ eha | g
mmn{ &
IR
\ n{
mEesr S
[ AT
oA [g“ﬁ”ﬁ}-mxn
Bow
B9 ok

Fig.2-9 The kinds of fish attracting lamps
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R AL

S BRI BRI E R SR EITRE, BT HMELTED TR
I REFREHUD, TEERMEHFBAR ARIT. S84 M3
AR (WAKEAT. BT, &REED:

I, EITARGy, EEFKEEANT BRERIT,). KTFTEEIT (BK
AT FZREIT CE¥AERT R LT

I HATHLhESY, EEH kW, 15kW, 2kW. 3kW. 4kW (1~4kW #4
THEESH K 2-3) T 5kW CEERK T MHEAIT, HP 1kw, 2kw i
[ 7 AL KY 24 (R R 0 el 18 S 3

V. TR, ERERBECTMESHEAITEN (LE 2-10),
BEHARERETHANES, FREEHBEAITHARS,

A 2-3 AP kT e A R AR

Tab.2-3 The basic parameter of several kinds of fishing lamps

T Ihi#E R FL IR HEE Rk LKxHER
REITTS (W) (V) (Lm) {(h) (cm) % (cm)
DC-1000BT 1000 220 110000 4000 39.7x18.0
DC-1500BT 1500 220 160000 3000 39.6x19.0
DC-2000BT 2000 220 220000 3000 49.0x23.0
DC-3000BT 3000 220 330000 2500 53.0x26.3
DC-4000BT 4000 220 440000 2500 53.0x26.3

(b) HEHHEALT
B 2-10 ey sy
Fig.2-10 Fish aggregation lamps in squid jigging fisheries
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kPR R R

V. SRAEES, TEFARKET EXEATMEELY, Kb
MBS ATREEARBIM LER, SHRORMERME LR,

(2) JUMEREAT K AR S

I. [A8R4T (ncandescent lamp). E4RIT RHIEH RIALEK—F, TG,
R BB ERAIT I~ IR, e TR, SHEhBER, 04K
BRI E, 3F MRS BT RS, — N 10~20 Im/W. 23t
BFRT 360~760 nm AT WIESh, KIS HLshE, BEHTLUIRK. AH 10%
RIBEESUAT . BEAUE KRN MEE S A IR, T
R FAEEIDCBRRBEARLE, ALUTENM% S a0E, Tl
BREG, FUFANER. RN, REAFOERBNG, BB T
B, REEERDGIR— BB M KR e,

AR BRBOLRERAR, BHTIMEEE, REHE FEEHEME, 0
FRIHTRIE, TRAREMMERRTAETLEE, UENEaNER, FikEY
FEMWH. SREMEITAL, SRITH AR ESREIR, Famtbdis,
Bl @, KEOSERCRRITRMAE, CRESBERRT.

I, %47 (Tungsten halogen lamp). BI434T &FIFR sO48{EER JE BRI R 1AL
DR — AR BT . FIAE SENMIER, FASL ERR RN
TANEEMEET, EFERSGZ, IRNAKERET BRI HER(—KY
2000h), T EIEF EATHBIBFRAR BN KYREEELE, B4, 8471 &
MR LB AR, RN R b Rales],

SAEMAISTIL, [T RE MR, RREN. FHEERRE.
HESTI B OME . RRTHEER. RENEPHRTESRA. Bl &
SR A TR 5T, sOIT R R Z AR REIT. e
BERANAULREIAF, LS XHERAR. RUENKENBRALEDEEY
PR B DK RS R I (REERIZESAIRRNZ —, &
A2 FUAR B A LK A IS 3D, BT ZRGEH SRR 1T,
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I, AR AR #E T (Low pressure fluorescent lamp). {REKBIHAT 2B/
RSP E AT, R R RSN — R AR AT . B R
£9% 30~70Lm/W, BRI EFELTF ML, R E. BT oy
BR(ShZR B A 7 &R KT RMERE 40W), B P b 0 bR BRIICAT A A B8 LA 55 S s K
BT M TR, IR AU ARSI AS A TR R T Ay, A T ANy
), BRI AR AR BT

IV, &5 EASR S X 4T (High pressure fluorescent lamp). & B4R 55647 4 b
FARIRST, EEMNEESIKBRAORIRNLN, SN EEmE
BERZ BESEBARNE. RAREN: YREF*EEE, BESEMS
IFERHEZ A, HhEHBERREILHEEMN R, MR, BEWEh
Wﬁ%%%ﬂﬂumﬁmﬂﬁ,ﬁiﬂﬁﬁ%ﬁﬁﬁfiﬁﬁ%ﬁ%@mmm%
SRR, FORRAEIE. REE AR, KREBHSL, B LR
ROME, RN NMBSNEHBRNBORIY, WATHRE .

REKRICTE 15~17%MBERAT4ET 0%, WMENLRK, S
XAWERN N, EFEH 40470m (%), 43580m (). 5461 nm (@)Ll E
577~579nm (GR)ARELS R, 50HT A, RHEERBER, —MH 35~60 Im/W,
FEEPUTE 34 ;. blF, EERE, ENTHA S50, HaHK, 80
BT PR ZE—TI/MR . ERBMREME, A 30 /W, YTHERETERS
BEIEK, BEIFE 5~10min, HERBERERY, HiksHE.

EHREEAREITR, SREERFEAE, TSR, e
FERELTEERS, BARHELNRRE, MEABRE, U0 —BrE,
FAKRFEREEBR R,

SIEIAKRFOEITARLL, BEARRIOUTHE MR E R, (BT mE%
RARF, FaWE LA/ . R, —FHEHETFERMRER, B—F500,
BRI, DA SR B AT B A T LR T SR R L 2
&, BERT MALEKR I EBERE T AT ML, BEimBestan
HRMEAL CEMREFERITHEAHRERKX), B4, RIVRARE LR
T—HIEK, MEFECALHEAREERAR, Bit, &ERITHNEHLL)
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THIZ.

V. LT (Low pressure sodium lamp). {&ESAT 7844 77 T FME T K4R
AL, AR ARRARESEBARERNGE. RESTHENER, BEET
WIT SOX180 X6AH 180Lm/W, ZHFEUEIEHIT SOX-E131 Wik 200Lm/W. 1
HeBfT BT R ER R K4 589.0nm # 580.6nm IS B3R |, REH
R, MEBENE. EMREMITE, LXMIVESEETFEMD & -, Ay
RESHAOLHE. REMTHEIERSEAREFER. S4k. BEHE.

VI, EESRT (High pressure sodium lamp). @ EHT E7EHM R E REE
HEEEE (ERXSrEmBME ) PRI —F & R
AT o %H%E?}%?ﬁﬁﬁi?ﬁ.%m. HERARCE R RBHRIT, BEm i
BEASEEE. BEMTERNRESEAEE, TREERNES. £hlb. &
ik, BEENBNAFREMSR. SFHER 400W BT HEN 125L0ww,
FFATEIT 240000, HEBHEPITHAERE, ~RERIEH R, R 15230,
RKEIE LY 2000°K. B R ABER B RAAIT HE B A& RS Cors R 3 E 5
.

AT R — R R B AR IRAT 0. o TR T L FR PR A P, IR
TR AR T &, HTERARTREN, MERRTRAS, ©oE
REMBPURLREF, SEERITOLRAMPMT, SRR,
B T KT A 5 B 5 AT LU AR S A 98 5 7 T A |

VI, &JEREIT (Metal halide lamp ). 48 S5LMIT RS BT, RES
R AT B 2R _E R 0 R0 4 JR e AL M R A MO DF 8 8 PR AR SR B 28 = 4 AR T AT
[R1, dmpn AR AR U TRAT, BIEEAT: I BRAL S MBAIL AT 0 454847 o 04T
SREFRITRBARR, RZAETREKES AR EEKRNES, EmAm
M'ﬁ:‘i‘lﬁﬁf»ﬁ"@:.ﬁtﬁl‘: ﬂ’ﬁ*)ﬁ@ﬁ*ﬁ%ﬁéﬂﬁﬁ%&ﬂx?ﬁ. BT ELR B T S R 2%

SR UYIT K EOR IR 448 ) AT 32 3 i R 5% 70 4 [ (0 Bk b
R, SmIGRIRA SRR, fRIi iz, BEAET 100006, &R
BALIE W R R RA, AT LB, RIB R P LR IRBES T
6000°K, #RW LI BASERBRINNERR, SERFHRINT &b 75
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LHR R e

HEMELE. ANSRETSERTFOEMERENERETH, TEFLE
BA R, MEERTE, RS b E B n, TIERE 20V, BHE
TSR R B P R, LURAEAT & IR TAE.

SR BT B B R 60 ERITARATES B, LTHA LiERE, X
HIF 8 BRSO, GIT 80 RS, SR ELmIT IR RN
90~110Lo/ W) 3B F A K3 F & T AT B AT DO R — R A B 2kW~SkW), K% -
(100000 EA B AL R ) BB Ra~65), HEIEAS HERFEA~RFRBAH.

1989 I E B RS 651, 652 B AL HEMEME, %R TE~2ID &
514 B ALY V6 B EATIO), SEEUBATID RLsh . B 20D A4 R ikl
I—ERATL. R, FRENKNEATRS REEETLRSI NS
T AT S0, JLF2 AR SR AT

2.3. 2 IR BT EE R 451e

(1) SREITHEDE

X & mRERDGIR, HRICGEERT ITEL. AN, STEARMER
AR, ZRABERTHELRERE. ARAASRTARER, KBHKES
A RMEREREL, R RREMANRABER, ®82RENE B

TTRBRRIE IR LR, SIARAIFRRIIBE ARSI R = 1G,4), B

B 10

B 2-11 HRFE (kW B, 2kW B, 3kW 2, akW ) JUFERTGE AT
MR, MERTLEEEY, BETHERHEAR, KESATRNE
KRBT RRFN, HEEGITIIRMER, B8 RRE BNk,
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(a) 1kW SR ITE I faLh (b) 2KW S4B ATHI N2

180°

(o) 3kW TRtk (dy 4kW HRADIT WA Nk
B 2-11 &ap & siraie

Fig.2-11 Distribution of luminous intensity of different fishing lamps

ik 4 TR S HEAITTE 0~90°TH K RO LK 2-4. BRI HIED
FXT 4 B S HMRANT RABEHTHS, BIE BNE LRSI RS W T,
kW BIERIT: 7, =-3375.6+12786.7 x/sin@ ;

2kW BIEAAT: 1, =1778.75+18851.2x Jsind ;

KW BEEAIT: 1, =—1075.03+20704.6x Vsind ;
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4kW RIS 8T, 1, =-5175.17+32039.8x/sin 6 .

R 24 BREENTAFHHLAZE

Tab.2-4 The luminous intensity of different fishing lamps in different direction

yiili:d yh 1kw %Y 2kW 3kw B! 4kwW 1Y
90 1.571 9500 19400 20000 27500
85 1.484 9400 19300 19800 27200
80 1.396 9300 19200 19600 27100
75 1.309 9200 19000 19400 27000
70 1222 9100 18800 19000 26500
65 1.134 9000 18500 18500 26000
60 1.047 8700 18400 18000 25000
55 0.960 8500 18200 17800 22500
50 0.873 8000 18000 17000 22000
45 0.785 7500 17800 16400 21000
40 0.698 6500 17200 16000 20000
35 0.611 6000 16400 15000 18500
30 0.524 5200 16000 13000 17000
25 0.436 4500 15000 11500 16000
20 0.349 4000 14000 10000 13500
15 0.262 3000 10000 9000 10000
10 0.175 2000 3000 8000 7000
5 0.087 1000 5000 6000 6000
0 0 / / / /

E: RPREALA cd CRERD,

(2). BEITHRERE
2-12 J9 1~4kW BB AT (F2.5m) AP AFERHRERM.

MERTTAE . SEITHMRRR, HBENERETRRAN. EIERHFAN
BT, SATHELK, TEFTHBNRBEERA, 502N IEN K TS
BT 20m I, % AR IFIshaE A kT AL AR K, (BBEHE B Ryt — B,
R E RGN . WENAAHRE, SEAITET TR 3m A7 S
WA GRS 84T WREHEE %, SRBEEE T 7R RN RIL); 3m
LA 5 6 R A b R 135 80 K T et A 8
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0 5 10 15 20 25 30
BB (m)
B2-12 4#KEITRFIERRA
Fig.2-12 The Juminance in different distance of 4 kinds of fishing lamps

(3) AT HIFEIRRHE
&R AT RNES AR, SII0ETEE GBS R gk
SYAIRIE R — 4, XEERATIE RS AT H e,

100-‘-
a0 T
!
70 <+
_eof
il
=2l
304
204

104

0l

250 o 350 400 450 500 550
ik (m)

600 680 700 750 80O 50

B 2-13 " MHL-20004M % 47 e a4 42 (AT, 1997)
Fig.2-13 The spectrum of MHL-2000AM fishing lamp

K 2-13 Jy MHL-2000AM &7 BT B IR4FES .. B8, R
VBT R B SR BB RAE, Bk USRS s K R A5, RS il
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MR R A 3

AR —FRE (FE) R, ZEREGTRIMR IR A ARG R,
RATHIER, TR AEHIRR 400nm LU F RIS L .

AT REFHOFERE R, REITHTR L RO IR %6 IR & B K
SRR, BRI E SR S RO b 1 R R (B 500~5300m)
BISREST, REMEEYHIMRIAKEES TR A QCENMA R, Bk
A—RELITHERNRO—ATE, SABETIX— BB R EERN .

(4) ST HFH R IR &

FATHHFNRIFNREITHEN M EERF. ERTHEFMELENT
BURFMLI RETMEFMREEEQTMNARITRIESE THENRE. £4
T U R A A B 4T FUR 06 T B BI LAY 80% (B8 70%) IS BT T4
RHIBT ] o

EHTHNHEGRETANREEE. MERTHESRIEBLNERERE
(f, TSABRAT MG ERARE LK T m RS, WalRnEa ST
TR R IR R A

SCHERE, BEEERIR R, (TR BRI R R, AST—
ﬁﬁ%ﬁ%ﬁﬁ%E%*ﬁ%%%%ﬁ?%%ﬁ—%%wﬁzM%WW$W%E
LT LR AR R LT, BRGFEOMERR, HRAMRMN TR/
EAFR.

H iR (%)

2KwW MHL-2000AM

—————— 2kW MHL-2000CM.C

80

0 1000 2000 3000
AT Ch)

B 2-14 fBITERALIFE (EHl") 1997)
Fig.2-14 The keep ratio of light of fishing {amps
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2.4 SENBMERTHERHE

AT B A A B E R R SRR A . — AR, AR R
SPAINEAL AN, HEAT MRS RN,

2.4.1 HYBERESTN—RAE

KETERPIN E—RESPIIGER, EAREE—F, SANEEA TR
A-EHEE, BEE2.5-45m AhH. ATEM FERMER, £aTNAmEx
FRABT TR AN, R EHRSRMPARFIINRERAGES, £E0-K
SREREHBEE N 1.0~1.5m 5 .. KAT K BEAER T EX REBH SRS
4, EHEMBMEEAR, MEKERR, ST RRENEAT MR,
HAFRTIEEIT WIT R0 40~80 B. H4h, b GRBET KA TR ARG
Wt g, AR EATERE —EWEE, —RELERS— 456
ITERER. HATERMMN ERN—RAES LE 2-15.

(b) HIBLM

a— SR AT M REIAMIBE, TOFRRLIARE: D—REAIRGT MO BERE, AT 8,
L—E SR T S B MRIT K b —AMRAT SRR, MRIT R,
d—HF AT IR AT D9 EEE, MIRRATBR: h— SR 0T Wl i O TRYRRT W
h— MR AR RS GTRRNERY .
B 2-15 Si4veAs & & Ireh A A
Fig.2-15 The arrangement of fishing lamps on the squid jigging vessel
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2.4.2 SHARE S ITRYERIVR

Hali, REEARSERIERENHLED, —HR SRR .
H—FE CELBNT o 3P, “ERERBAN” FRERZIOCREMR, RN
PO CERMERE QAR AT S LR R, AL BasamEsgs
f 80% LA_E, H o 8154 BN b2k ALY 70~80% , ELARE — LA 40~45m) .
S ATECEN O —R7E 45~50m) . BMAT (AHE—MTE 50~60m) ; ] “%
AR EIRT T — MR ERTE A AT, HAHCITE 60m Bl E. ERREmATR AT
B — AL A R 2-5.

MFE 2-5 ATLAEE], A 40~45m BRI MRS AT I N 240kW, A}
K 45~50m BRI ALALAT RS Eh 260kW, MY 50~60m HBLETHR I
T QLh B A 280kW, K 60~70m MRS MR BAELT BIhE A 360kW. FIM
RPFBTUE M, FRSAEREEATHESHRERRN.

A 2-5 stéhsdc e dTey A A

Tab.2-5 The arrangement parameters of fishing lamps on the squid jipging vessel

fr A PR RERETAY AL AAL
I Lo(m) 40~45  45~50  50~60 60~70
THEEL (m) v 35~38 . 38~43  43~53 53~63
BIE WEW) 240 260 280 360

T8 7K T 5 h(m) 5.0 6.2 57 7.5
HAE B KE B hu(m) 2.5~3.0  3.0~35 3.545 4.5~5.0
fTHR d(m) 0.55 0.58 0.62 0.63
RN EE a(m) 0.8~1.1  1L0~13 12~14 12~16
BEHIAT 2. /8 I RE B D(m) 50~55 5560 6.0~70 7.0~85

FERES 1 BITSMEMEE bm) 14~22  2.0-24 2024 20~24
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(1) RRRH U BRI, FARPIRI A R R B B 7 9 18 P A
BRSO TRAFM, EOEN, K20t h R A
TERE R, SRR S T Bk . Sk B RMIBERMBIE—RY 0.1~101x,
{BU5EERSZE 0.011x KIS k.

(2) HERHNEKE, ZEKPBIERL Y RS fE A
TR, WM R R E R RO X PSR, — MR, Ahiti
AKEF FIRR B E LTI D, RO K AR~ 0.1 4.

() EBATHEMS IR AR, AT RETRHERLRS, EBITHER
- HOREER R R RIE L R R MR R . RATATHENSBRMLE
1k, 5 RIS ARV R R R - [ PSR4l B Hi 5T A k) %
RO RSB AT, ROhREHCH 2w B, 40 1kW B,

(4) ZEEARAGEREERRERWER, —M2 RN, 5—
PR “EWBIN” REAHRE, T4 4 P ATK 40~45m. HHE 45~50m,
Hik 50~60m. fiH& 60~70m. FRASLIBIMHELITHAERSRM.
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EBPFF, RTREITKPREFENEATEEEFT 3/ 20
W ETE BT EAE URERTEFE, FHWESHIETHEME.
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PR S5 6 R 5 7 VR S A AT S SR % 1 P A1) A St e g —
MR T

U078 3-1 B, A/KTLERGREH h (m) B 0 CTRAS B Bl K T _E MR
PR, AP B T RR A 19,

I
' E,,::[F)-cosé? (1
Kb 7R AORIEEERS m BLRE Codds ROWIGIHESIP SHELEE (m): o

HIREP AHIAS A GLED.
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B 3-1 SRR EFEFER

Fig.3-1 Point source model

BT ANEHAKER, MBS, MATFPAEETH (FX

FEHEARENRZSERETH (om) LHMERED MAKTFERBET L FRR
&

: I
E =E, B, =(—R—2]-cosﬂ-ﬁf, (2>

XA B, AMTE P mALKEREHTS L, M Fresnel M5, A RA T,

ﬁa=l_0.5x[tg2(8—7)+Sinz(6~}’)

- {3
g (@+y) sin?(@+y)
K.y 4 P AN O LD,
MITH EEF: sinf=n-siny (4)

HeP: o AESEEXTRE, NTEKATR =133,

TR FHRENH (m) M QA MP & (0m i) 3 Q &z,
TR, 2530 R, MBS, 30 P AR (Om &) JEER o
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R (5) o p HEANERRL: R, xc_g?

3 €1 ~ (5) WTRLRAGR — B S EAE KR AR —SreBEE.

AR AR, TUERFAREETR. 8180 gEERREH
HHRETH R~ M TERPO—ERENRIRISE: E2M: 4E

TH1IMTBEETEP A, RELENAPRARE, T30 XRIRN
HEPRRERE L AR

3.1.2 &AiRITEFTE
BriRZe AR B R R IEAR B S kT 35 pR R — M B A S ke e
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LHERPE K | g

(b)
B 3-2 SARTEFETER (£, 2003)

Fig.3-2 Line source model

mE 32 (@) Fw, BBENELTERREKELERES L (m), KEHL
(m) MILIEHF, REEAENRMCESRN ERITERE, BioeiltiTs
KR BNTT 13 B4R A AR T,

MRS A 6 12 0+A0 (B 0+A0<n/2) HITEEMST R, MEIEIEMT A
BRS> Al B PAE P, RTRIEIEREA Il coser » MEEAE—IRMBEETFEAER L

I AT = P B P, & R HITRER IR dE, ()t F Uk 78

dE, =[IdlcgsaJcosa (62

r

Eled & L MRS LIS P3P & SHELIE £, W TRRE

E =["dE, =i(0:0 +sing, cosa, ) 7
2R
L L
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° R 1’}‘[’2 +x!
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HIREEABIKR, TIESAEK§E - (m) IR e T R0 B R ek T 3¢
WeJr e o MBSt Q Mk B dE, , i F 3tk

dE,, =E, -k, -e* -cos’ B-dlI (8

KR E, RIAUTOCIRAAARBEREE (1D R/ AU 40 = B R
BT R B 2 P, & KK ERE, 0 LR R RN SRR A.

P 3-2 (ad WA, SRASTHRRA LI Q A, FAEMH LA PHA,
LA R FITH EETH, sind=n-sing . X, n HHESHEKREIH
HE, —BH =133,

Ftk, &K LARKKFREE Q ERBEE,, B (8) EFRMT,
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2R 0 (1o
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2R
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W (6) ~ (11), WERLTHEB RIS Q AKIAKFHE.
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P B, RNKEN ] BIGIRTE Q AR E RAKEN L, MR TE Q Al
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R 1. LERAEEESRNANFNHEKE, L +4L,=1L, 21LE 32 (b,
ML — 5 B TP AT L Q & ME £, i F AT k3.

E,, =E, -E, (13)

AP B, FRKEN LFCIRTE Q AMBE: E, FmrKEN I, MEE Q &
MR L R0 — WA R O, MM R, 1, FrmmiEemey—is

ERP|QHBARER, L+l =L, 21LE3-2 (b).

3.1.3 KRiTEAZE

KEMARIHE I ENT B R TR, LR R,
E¥ITH TS RNT 70 EARHEIT KR REHE N . EARSEA S
R B E L AR AR —FIS, HRERWF:

Eﬁég‘.&“ =§ﬁh€izi(£fﬁz>[__gm+f}f_;_+i} Y
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AREREREG o AEKMITH RS, —8 133 4, AR aR 3.
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E

= g E, (15

AN e AREHRRERENBES. S BREWIT e=0.3148,
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3. 2.1 it EERX AR &Y
FERLEETKRBETERAG, BT UTERLMH.

(1) ST A& REEEE, BORETHIEEHS, TURRETTELE
R HER, BT AT REKIE 2 B AT AR

(2) AEZRMFLELEFRE BRI LN,

(3> AKER TR, SRIERE R E—RASH
M)ﬁ*%%%%iﬁﬁ—%,%%%W&~ﬁ%ﬁﬁﬁ_ﬁﬁﬁﬂﬁﬁ;
(5) MEUKMEEEMN, FAZARSHERLNEN,

3.2.2 BiricFk

B, BVYUMMEIKE LNEERBEA XM, UHREKTENES
BREN Y M, FERLTEN ZHKN=4EABER, LE 33,

ZHE 3-3, BLITE | AMEAITHMER L, (%, 9,2,), (1,2, ny) &
tH T2
(x, =b+(—1)-d

D
{ yu"? (16)
\z, =h
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5L, S AEASTHIAEE L) (3,002, 5 (=120 12)

Xy, =b+(j"'l)‘d

D
yl_,_'—z' (17
z,=h

QA Yon)

(b

hRITBOKITREE: A OMRREEDKIERGEE: d AT, o hRAITERMER: D 5Tz
MEER: b AMRH—MTIEMENER. L %08 SIRaT. L #m8 2 5lalT. R, AT L 5
AR R n, AR, B8 O, vy. 2, ) HOBE.
B 3-3 @ik BB EMA T &R
Fig.3-3 Model concept of squid gathering-fish lamp for underwater illuminate calculation.
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B, BN L AZRR) O AT RS 3 MaRFM IR A, B ML,
ﬁﬂﬁmﬁ(wm)%,&%E%%EW%%ﬁK:M&ﬁKE(Mm)%ﬂR
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(-0m) ALtEBEIQ ARNERES, B FRIBRE. BEE5IENAER R,
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P,J R 2 3
( (5, = X)* + (3, - ) +(h=0)2 ]2

1t
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(2) M Py FKT (+0m) &LF) Py #UKE (-0m) &
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o 226, +r,) sin’(@, +7,)
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N QD ooy, AREIT L, ER SASAR 6, FETS M.
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i=) 1=1

B M B AT, AV L RAE% B T A AT & b RS
PORTYL, 5 00 AT 2 — B A BT L B — T B,
FRA, FXPREAES “BIE” .

HTHEHE, FIRR (16) ~ (32), 4EFI CHBExt “ BN BITHA.
R AR T IR AR TR ROV AR — MBI, PRt
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3.3 ERITEER 1 L fnies

AN B 61 57 SEATIE AT A B, 8 AR T N
LB P IR HET I, LR BN BT L, SRS EXIURb L
FHEHITHRME . B BB RSB EANAESS, SR
AR I BE 28 AR K YR 0 AT +H 8, 4 P SRR B0 39 R ST i 7k b
BREE A T S (B InE) TR

3.3.1 WmFIBISITHE AR

(1) PO v 5 R I b

IRATHFEAD 61 248 CRUFTIEAM LA 7 B4 A T BREVRAD SEEIT 4R
MAXBE (2E -4, B 3-5), SMARTERaTIE KW 1458 kL
YT CRLAEJCINEE 2 W 2-11 (b)), 3660 3, MINZEN 120kW. TR EATH
BIHEARA BB 2R, AT IR % 220000Lm.

PoP2 R P4 RS 8 BT [Pa| s R0 P M2 RY PMoms P oPIT PR
—| &Sm
8 5m 15 0m 21 Om ol 27
LR T2 0 Pl 4T 2 HHL- e

A 3-4 # 61 SRk S IT NS ERRE
Fig.3-4 The platform of fish aggregation lamps and jigging machine on Xinshiji No.61

31m '3.2m  3.0m

B 3-5 Hee 6l TRELENFHNEETEE
Fig.3-5 The Section figure of fish aggregation lamps and jigging machine on Xinshiji No.61
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AT 61 SURERTNATSH (B 34, B 3-5), @ LR
ik, gotiEHEE SR EE Bk, XA 60 SEAT ALK
(P3v Pys Peo Py Prov Pras Pias Pigy Pig) BBREET HKESHH 0.1m. 2.0m |
SMBEHITU S (EFELKE 6. HEHERAE -1, K32,

A 31 AR In SR A B A e

Tab.3-1 The calculated value and the measure value in the depth of 0.1 meters

Bl REETE  SNEAE  BRTE BmE ST
P2 691.6 5575.6 1076.4 1746.0 2050.2
P4 1500.7 5450.8 14615 31965 2760.1
P6 36873 5530.6 1622.7 41093 3115.2
P8 9448.2 5577.6 1627 4453.1 3452.3
P10 15548.5 5590.9 16727 4557.7 3621.5
P12 9448.2 5576.9 1751.9 45409 3452.1
P14 3687.3 5529.1 17246 43844 3240.5
P16 1500.7 5449.4 1547.7 3910.8 31189
P18 691.6 5586.3 1170.1 2774.0 2804.2
BEHE 5305.6 2665.1 1670.3 885.4

REE 0.79 0.68 0.80 0.90

A 32 KR 2. Om B-Rk o BB E A Ao T2 4E

Tab.3-2 The calculated value and the measure value in the depth of 2.0 meters

9L RIGER S SXEAHE  £RFE Bk SolERm
P2 473.0 3744.6 496.3 1438.9 1620.7
P4 1026.3 3652.8 673.8 2529.3 2158.3
P6 2521.6 3706.3 748.1 3278.2 2210.6
P8 6461.3 3738.3 750.1 3580.9 2412.1
P10 10633 3747.7 771.2 3672.6 2875.8
P12 6461.3 3738.8 807.7 3658.0 2640.2
P14 2521.6 3707.3 795.4 3520.2 2585.4
P16 1026.3 3653.8 713.5 3107.6 2414.7
P18 473.0 3737.5 539.5 2207.6 2211.6
WENE 3514.6 1492.9 1769.6 844.2

KK 0.75 0.65 0.79 0.85

FAGHE 0.1m FARRYREEE, R SRISEIMENE A ERT], R E R
EEATRH, EHKERERBINED: 20CE TR ML 5 T
BERRECRECH 0.79, SOtIRTTERS MBI E 5 W TS E M XBERIN
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EEWﬁ&%#H%%E%ﬁ%%Mﬁ%#ﬁﬁo%%,ﬁm%m&ﬁﬁ%%%
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(2) MR TENERIT R

I AR . EXNEE RN, EaITMITE—MN 124, ik
TR AR ETHRAAEE SRS &N, B AN R R AT
H%%ﬁﬁ,%ﬁﬁ%ﬁﬂ%ﬁ%&%%ﬁ%%ﬁm.m&m%ﬁﬁﬁﬁﬁﬁ%
BRMSRIT K BESERZERK. RESRERNSRBELYIT,. TRx
FHEREE RN, WARETENRERES AN, hibtRr=d it
B EHRE.

B XRIVEN. HRFORED L SETHEE (BEE) AT <L
I, EOGER AT IRE R s R AT R, EREHIREE 1%L T. T4,
X F AR HEEEAL 61 S MDA, HORIRKAE L 2 38.5m, MFE B ALAZ 196.75m
(5x38.5+4.25m, KA 4.25m HREMI—FRAED LASMY BB R 7T L% B34 i
KA EH,

Il #I6IRTL . SOGIRFERRT ST R T AR BT R OL M [ BT,
HITRINACE, WL SN AL R R LT BT — T THY, B %
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HAET EIE AR, BN ERSIRELT &0 — RIS CTORETERE, F LA
LEFEFISRAGLT # [ BE R LLB R (AUERTHAE 61 S RIBIFUAT [MBEA 6.2m), XFF 2
MR 2 RO HERERK, B, EHEFA 2B

. £RAHETE. 2R AKNEE 70 FXR, REINEENTAREHRE
TR 8. SRR S REA TS (Fa R, BXREE
ABOEE T AT BRI ST ARG, T B AT TR 8 4 36 T 1) 384 7 ()
£a1T (EREIT BBREFRIFAT6E, EALEENRRT.

Iv. &mik. SHHTESRT RN RN S, AEHES, 210
R E R SR REEAT RIMRIRA % R, M2, e LR
#ﬁﬁiffﬂéfﬁﬂﬁﬁj’aéﬁo PR T B S04 T DLHERT R 0T R I o R R A R
Bl '

3.3. 2 Byt B R Raly

RS LR, AR MEEL T M E BT hEE, BT
H— SRR AR R AT, 5 5 SRR AL SN A0 /K R BB B 20 A AT S I AN bt
FERRAE A B HEAT AL RS F K PR LR K, LR B A AM
FTERL R B 0 v HAR R AT D AT .

AO3-3TRIRALE BATA B A A (AAAFL, 1996)

Tab.3-3 The arrangement parameters of fishing lamps on the squid jigging vessel

HiK Lo(m) 22.0
ITRKEL (m) 17.0
B WEKW) 76
FEAITHNGER) 38
T 37K %1 h(m) 34
ALY TG 1.6
4THE d(m) 0.94
EIAEE a(m) 1.1
PEFIAT 2 (Bl ) EE S D(m) 26
IR | B 5/EKEE bm) 12

BAEF A 19 B/ RSATHRAT Gerh) PREAITHESHCY (1F 3-3),
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{5 FA B g vt SRR e X A — R R B B R A AT, SERR I E AR AT
Bt EE ORI A XSRS bR 85K, Zr R
u=0.15) W 34, RINF 3-4 FIRLHH LA L LE 3-6.

R34 FEMZ &R IRR AR A

Tab.3-4 the calculated value and the measure value in different palace

KFBESE  AKFE ciE  HEE | KEEE AR wLPiHE e
15 0 110 / 20 4 55 60.3
L5 4 3 / 20 6 40 44.2
15 6 2 / 20 8 35 38.6
L5 8 1.1 / 20 10 25 27.3
1.5 10 02 / 20 12 10 10.9
5 0 2000 22503 20 14 8 8.8
5 2 600 11211 20 16 55 6.4
5 4 250 667.2 20 18 3 37
5 6 100 / 20 20 1 1.5
5 g 40 / 20 2 0l 0.2
5 10 25 / 30 0 140 1564
5 12 6 / 30 2 35 38.8
5 14 4 / 30 4 10 11.6

5 17 02 / 30 6 g 9.6
10 0 1200 13182 30 8 6 6.8
10 2 400 530.6 30 10 4 4.8
10 4 300 3483 30 12 3 3.6
10 6 120 131.5 30 14 2 2.5
10 g 60 67.9 30 16 03 0.4
10 10 35 38.4 40 0 40 432
10 2 20 / 40 2 12 12.4
10 14 10 . / 40 4 4 4.4
10 16 / 40 6 1 12
10 18 / 40 7 0.2 0.3
10 20 04 / 50 0 20 21.1
20 0 400 42238 50 2 3 35
20 2 90 97.5 50 4 0.8 0.9

E: RPKIESR (B EE5Y, 1996 ).
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Fig.3-6 Compare between the calculated value and the measure value
Hi% 3-4 FIE 3-6 7TA0, AEFH @5 E T A B IS ERE K T R4,

EEEEFAATEEALERORS THTHEN, R RTHREERIRT

SHRERGSE, BT HEER KT LR,
ME 3-6 PRTLUEY, FRABMETHTEEINKPEREMEHRRS

S AR B R TUAR T AL, T S R 2 A S B K P B R L7
AR AT P L SRR R A UL
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Fig.3-7 Contours of underwater irradiance of different out power of fishing lamps
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Fig.3-8 The iso-illuminance curve surface of fishing lamps with 240k'W out power

3.4.2 FIEREEthE AT E KRR

ERARBITTAT, I THEMIARRATRENNAEHEE, ANTE
MR T & HAAFPITAEE. X TE 3-8 Frm S SREIE, Rk
ERBEAGRY f(x.7.2), REERFRERSARY = [[[f(x.y, Ddrdydz Rtk

TV, i, FTRLERMERAKETERBIMRII ARG HE.
N 3-9, EBUERADKE, SREAR.
dV =dexdyxz,, (33)
Rk 2, RAGBAKEN S, m.
|3 A i T P R B K AR AR Ay

V=3dV=> dixdyxz, (34)

WEFRAEF, TURBARREMNKTEALE. L. y FRK
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Fig.3-9 Calculation of water volume
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Fig.3-10 The iso-illuminance curve in different attenuation coefficient

B 3-10 () ATRREY p=0.1 HAEEM 4, HETH, BEHM 18m MHE
HixBERE 1000l 224, EAMN 37m FEERNEERELE 100Ix 245, ZHWM
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R B B AT A 65m, BEAYON 100m ZERBREEA 21x 26A . MR ARL p=02 1, #
B RRAE 1001x B9A7 B ARG 32m, KB 10x MM ERAMA 62m, AT
100m LR 1.5k 22 (B 3-10 (). HEREY 1=0.3 1, REBE 100
FAL B R, 30m, REMBE 101 BOEEATMS 56m, AT 100m LR E
M lx A4 (& 3-10 (d).

B 3-10 £ SRR AL RRE ) HIRFEKT 7 R L HAC 3
TIREE -, FTWAYAR, HEREMEERRN,

(20 RIF)Ewkh Z T (1 7K A A L A
AR _Eib AR R I HAF, BRIEALT 5N 240kW B 1001k, 101x 7K Fr s
WL I L 7K T T L (R AR AR RV g« 7 WK 345,

R 3-5 IR TECR B R AR R

Tab.3-5 the attracting water volume in different attenuation coefficien

AN n=0.1 p=0.15 p=0.2 p=0.3
Vigy () 67273.9 41748.2 21947.5 11182.5
Vo (m*) 124738.4 72686.3 53489.6 16565.0

% 35 W18, AT 100k KPS BT SATSERAAERY,, . 4%

WAL A 0.1 0.15: 0.2: 0.3 B, HATEBKAEEBRLEA 7.53: 4.39; 3.23: 1.00,
AT 10 KA EREMTSKERHEAAEERY,, AFRERLEAS 0.1:

0.15: 0.2: 0.3 8, HETHEAKMAEHELS 6.02: 3.73: 1.96: 1.00,
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BHEMBEREMT T AEMBTIR. 54804, SRR R 8 L) %6
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4.1 FREMEE AT BN LR

B AT, RESAMAATERNERIT 2800 2kW RIEMLT, BIERTHS
TR A R MR R AT (GkW 81, 4kW B SRER 2kw RIRIERIT,
e, AICHIOXRA RS B RO AT AT LB R, R RS ER A 4T 8 1
AHMEHTIT. F5b EARNS KN 8154 BMURMRERNR 1kw BEa
AT, FRA — R A A 2kw TEMERANAT , AR SR RHX B R o
HEAT LUK

kRRHEDBE—FCh, FEER 0.01x BN ERN. HF, TS
FEL0.011x fEA T AR RACHEM, K 0.011x /M BT BT B 117k A
WABKE LABRARBEEI Voo (BEFIMFNATI TR, ARG — 0
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it T T EE ) 7K R AR R R Vg, T 0.10x A 101 e 1l i T 7 i8] BT K AT S Sk 2 28
HETREK, RS RKEERU Vo &5, EHE L Vor0= Vor—Viee

bR R AT & A, Rl ANE—FNEET, A5
(IR 2T AEBEAOME ISR, JR R BT R R T Bk
MAESE Voo ULBIE LR AT Vo 100

4.1.1 2~AkW B EE & KT R I L B PR D EE A

EF 2kW. 3kW. 4kW SR ST, 2 BN T0AF AR R AHC R BLE i (2%
BRI T 1) — LB R 4-1) 7ERFAThE R B R E T LR AT
B A REa T RRMETSEAE, ERRBDEN, el SENea
%, WIS T AT B R R AL 420

A4l HABEE BT BN T AH

Tab.4-1 The arrangement parameters of fishing lamps on the squid jigging vessel

il e R VB
Ai<(m) 40~45 45-50  50~60 60~70
ITHREE (m) 38.0 43.0 48.0 61.0
B INEE (kW) 240 260 280 360
B41TH((R) : 120 130 140 180
AT B8 7K T B (m) 5.0 6.2 5.7 75
$ A% B 7K THT R (m) 25 4.0 4.6 52
4T BB (m) - 0.55 0.58 0.62 0.65
4 8B (m) 1.1 1.0 1.0 1.1
FAFUAT 2 (6l & PR B (my) 54 6.5 6.2 8.0
EMREE 1 R SHRERER(m) 2.0 2.7 3.0 3.2

A4 BB TR R ITRE
Tab.4-2 The arrangement parameters of fishing lamps on the squid jigging vessel

. o 2KW RIS AT kW RIEHLT 4kW FIRMLT
MK BUE —me = rE e nw hE . OR OB

m)  GW) ey Gy ) ) A )
40~45 240 120 0.64 80 0.97 60 1.31
45~50 264 132 0.66 &8 1.00 66 1.34
50~60 288 144 0.68 96 1.02 72 1.37

60~70 360 180 0.69 120 1.03 90 1.39
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Lok = K b

AT 4-2 (O3 (B &SI AN R MU SR AT 4 B S 8, U < B i
AR ATE GRAERAEM 0.1, HHEHKH 0lm, FRD , 45T
IKAFRGHEL 3878 Voors Vou Vier FEHERE Voro. SEEIMMAR RSN
SLET RO AR TH R  R LR 4-3, 4-4. 4-5. 4-6.

A 4-3 5K 40~45m S4B AL R R £ & AT A T B 6 AR AR AR
Tab.4-3 The attracting water volume of squid jigging vessel which is 40 to 45 meters in length with
different fishing lamps

N Voo Vo Vio Vo.1-10
RAITHIR (X10°'m*) (X10°m*) (X10°m*) (X 10°m®)
2kW A 8.58 5.95 1.24 471
3kW 7Y 7.83 5.42 1,12 430
4kW 7 7.61 5.39 1.11 4.28

A 4-4 5K 45~50m BL4Y i A5 R F) & 80T e B0 69 AR AR AR
Tab. 4-4 The attracting water volume of squid jigging vessel which is 45 to 50 meters
in length with different fishing lamps

; Voo Vo Vi Voi-10
REITHR (X 10°m*) (X10°m®) ( X10°m®) (X10°m*)
2kw Y 8.71 6.00 1.29 4.71
3kw B 7.94 5.47 1.16 430
4w 1Y 7.73 5.43 1.15 4.28

A 4-5 AR 50~60m k496 A5 R K & X7 B F B 49 A 4R 4R AR
Tab.4-5 The attracting water volume of squid jigging vessel which is 50 to 60 meters
in length with different Tishing lamps

, Voo Vo Vio Voo
REAFR (X10°m®) (X10°m®) (X10°m?) (X10°m*)
2kw & 8.76 6.00 1.32 4,68
3kW # 7.99 5.47 1.19 427
4w H 7.85 5.44 1.19 4.25

£ 4-6 A3 60~70m SEAYE A5 T F] £ & AT H F BT 89 KRR AR
Tab. 4-6 The attracting water volume of squid jigging vessel which is 60 to 70meters
in length with different fishing lamps

b 4 KT Bl 24 Voo Vo Vie Vo.1-10
RENTHR (X10°m*) (X10°m*) (X10°m®) (X 10°m*)
2kw & 14.18 9.71 2.20 7.51
3kw Y 12.93 8.85 1.98 6.87
4kW T 12.66 8.80 1.97 6.82
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Fig4-1 The attracting water volume of different squid jigging vessels with different fishing lamps
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PERTEAE H, HEE 2kW RIS ALTRT, &4 R A 2R A7 Ab 7K B AR Rt 2 B
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Hi. WEKXFEUEEERNG U RERK KB EREFH N AERE, FHRA
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Fig.4-2 Contours of underwater irradiance of different squid jigging vessels with different fish
aggregation lamps
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4.1.2 1~2kW BUEE 8 A TR B EC B AT RS LEER

RE 8154 MEREPMARAIT A B I — B (B3R 4-7), FERBUIEL A
120kW. 112kW. 100kW. 80kW If, 4rHIMEA 1kW. 2kW RIRAITHITRE,
FHUPHANRBERKEFR. HHERLE 48, ARG K P ERE 5%
WA 43,

£ 4-1 3154 MG ARGY R ITH B AN
Tab.4-7 The arrangement parameters of fishing lamps on the 8154 squid jigging vessel

F & (i) 435
ITAKE (m) 38.0
KT %5 7K 1 i (m) 5.0
A 5 74 TR 785 () 2.5
NZ14 ¥ (m) 1.1
PIFHT 2 (8] BB B (m) 54
IEATES 1 1T SRR E(m) 2.7

A 4-8 8154 RS A T B 5 & by 0 64 AKARE S AR AR
Tab.4-8 The attracting water volume of 8154 squid jigging vessel with different fishing lamps

Bt 1T e h 1kw ¢ 2kW I
(kW) Voo V.-t Voo Vo.i-10
(X10°m®) (X10°m*) (X10°m®) (X10°m’)
120 7.60 2.98 7.78 3.05
112 7.47 2.92 7.65 2.99
100 7.26 2.85 7.43 2.91
80 7.60 2.98 7.78 3.05

M 4-8 FTLLEH, 3 8154 AUELEOAMMEMAIT RIIRGHIH 120kW.
112kW. 100kW., 80kW i, {Ef 1kW RS ATHEE R IR IR R B Voo
ANE BRI R K AR AR Voo, BE/NT 2kW BUGE AT BC B 1 33 B2 1K AR 1K L

FWE 4-3 T, MRS NEN, EA kW B TR E RS R &
FREMANTAR, BRRT 2kW R MITIC R i FUR 045 B sk IR

e, 7EMIFEIH%A, 8154 RBLLTMATRIREIT R E UL 2kW B HE & N
Bt
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Fig.4-3 Contours of underwater irradiance of 8154 squid jigging vessels with different fish
aggregation lamps
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B KA B RAAEI Voo FIEE RBEKEEI Vo0, THESR LM% 14,

9.0 90 r

oo
oo
il
oo

g
o
T
g
=N

KRS (X10°m%)
r £

AKA&ER (X 10°m*)
=

22 82
80 80
78 78
200 220 240 260 280 200 20 240 260 280 300
AT B S EW) © BT BIEKW)
(a) HHK 40~45m (b) Mi4E 45~50m
38 r
T 86 =
3 S
X 84 X
& En2f
% 82 3
* ¥
80
78 ]
200 20 240 260 280 300 240 260 280 300 320 240 360 380
AT Ll kW) MAMAT S (kW)
(e} B[ 50~60m (d) ik 60~70m

B 4-4 FRELITEHFRE Voo
Fig.4-4 The value of Vy g, with different out power of fishing lamps
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Fig.4-5 The value of V.10 with different out power of fishing lamps

MR (MR 1-4) , BAEEITBINEZNES, F7 xR B A H AL
T ER AR Vi o FUE £ FRBE K AR Vi a0 KUK 2R, 5 51 TLE ded FORL -5,

ME 4-4 (a) LIRS, BEEEELTHSNEN 200kW BHNF] 280kW, FA
HRBRAKEER Voo AR, HAp, SAITHTIEMN 200kW 2| 220kW 25
LB, Voo BEINIRER. TUHEALT BIZEM 220kW B 280kW ZELLES, Voo BHYY
LA IR E#IE . B 4-5(2) ATLLE B, BEE AT R R M 200kW
WIRE 280kW, ERREAEAER Voo BREHT BT, HTE 230-250kW ik
KB, RIERNER RIS T, ZEARMRAEETNAT, &
A BRI Voo FIE S MBBEAKEEI Voo BRELF R, #xt-F G
40~45m (MELEIAL, HARMIT S LhER7E 230~250kW 2 (A% . H gii%24ansyin
YRR AT RS — 0 240kW, FHEANERERLESEN.
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MK 4-4 (b) WLIE. MEHEEITEHEMN 2006W A 292kW, HX
HRABE LK E B Voo BN R, Hed, EANTEIEM 200kW B 240kW
R, Voo HANIRAR, T HEEAT BI)F M 240kW 2] 280k W ZBALAT, Voo BALY
BRI IESE EHR 8. M 4-5(b) ATLLE ., BIAE SR IT RIZEM 200kW
SINE] 280kW, EE B Vo 10 SHREH L F, FE 240~260kW FE
REBERE, REENENENTEE TR, HEARGBNERITHMNE, N
LR BB IR AR Vo o0 RIS IR BE AR BT Voo 10 ZREBEEK, T
45~50m BIGLEYNT, AT RIHEALE 240~260kW 2 [Hi%#E. BATiZRten
MRS EIT S —Mh 260kW, BHULH B RLEASIE, BT % EE YKL,

ME 4-4 (o) TTLAEY, BEFREAITEHEMN 2006W HME] 300kW, K
HRERAK IR Voo ARTIER, Hrh, HAITRIHEM 2006W F) 230k W 45
TERE, Voo SEANARER, TIRERETBIIE M 230kW 5 280kW ZELLET, Voo BELH
FARLH I IR B AR . B 4-5 (o) TTLAE oy, BHEE AT BRI 200kW

BEERAE, REMDERMMTEIE TR, SERMRMEAITHHE, ¥
156 B A BOF K B AR Voo FUE B BRI Vo0 BELEK, WA T
40~45m RBLEUME, HAEALT RIVEATE 240~270kW 2 [A3%#. BRTZHE L1
IR BIE—AUh 280kW, HEIREK, MEYRERIIE.

M@¢4M)ﬂuﬁﬁ,M%ﬁﬁﬂﬁmﬁMzmwummmmww,ﬁk
BRI Voo WRBTIMK, Hrv, BT HIHEM 240kW Bl 260kW 7
LR, Voo SRR, T LAIT RINRIM 260kW B 380kW ZILE, Voo BEL
LB IE RIS . AE 4-5 (O TLEH, BEEEITAIIZEMN 240kW 1
mE 380kW, i&w BRI Voo RREHT BT, FHTE 330~350kW [iR i
Bl RE, WEHRKEMTEE T M. EBMARMERITIAE, N
BRABERNKEEIR Voo FUBITHRBEKEEI Voo #ELEK, #THEK
60~70m (IBLEIRG, HAREIT B R ATE 330-350kW 2 [B1I&F. HTi%%sism
AR LIY B o B — My 360k W, LMK, MG LA EEIR.
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4.2.2 EBITABNAEEE

IR 4-1 BEEIT A BN, BERKESEAE, QRELITHRRWLN,
PR AT KT SRR L 55 B K M B A AR AR AR Vo o0 F03E w1 BR B AK S 3AR Vi 1,10 1)
KR WHERS LMK -8,

I 5-8 B AR, BREATITERKY, AXNNBERERASE
TRIRARIR Vo o) FIED B BE BE R R AFR Vo0 MR SR, ALE 4-6 FUE] 4-7.

88 8 r
~ 86 86
E -
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% B4 S 84
~ .
% 82 & 82
& ®
*® 80 § 80

78 P ) ) 78 . o

043 Q.50 0.55 0.60 0.65 045 050 055 060 065 070
ATH(m) AT Hi(m)
{a) M1 40-45m (b) MK 45~50m
88 142 -

g
=3

140 r

L
=

HAESE (X10°m?)
FRAEEHT (X 105m*)

80 13.6
78 L 134 : . A L
045 050 035 060 065 070 045 050 0S5 060 065 070
1T Blifm} 4T R (m)
(c) WG 50~60m (d> Mk 60~70m

B 4-6 $£ BITITIE TALBT AT B 48 Voo
Fig.4-6 The value of Vy i with different space between of fishing lamps
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(a) MHIS 40~45m (b) AR 45~50m

50
2ag B
E S
=
X 46 z
- =5
& £
L 44 =
3 %
42

40
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Fig.4.7 The value of Vp .19 with different space between of fishing lamps

M 4-6 (a) TTRAEH, BEEHAALTATHEM 0.45m HNE) 0.64m i, BATT
BB KRR Vo o AKX A5 LR ATITEEM 0.45m F 0.55m A 1kAT,
Voor BN, 48T TEEM 0.55m B 0.64m B4LET, Voo BESIRAR (L4
NI . A 4.7 Cad TTRLTE, BOAFYEMsT4TEEM 0.45m %) 0.64m ¥
O, BRI ARAR T Voo A RSN S L7, ZEFIM i dm
A 8046 B AL g AT B SR AR AR V.00 FOIE 1 BB AR AR AR Vo 110 I EL AR K,
PR MR A4 O L SR AT AT BE P R 3R K — 28, X T ARG 40~45m AIBEENAR (B
240kW) , HARAITITIENTE 0.6~0.64m 2 [AiE#. B A% 44T
STEE—R N 0.55m, FEULATHE K ALTITIE,

M@ms&)ﬂu%ﬁ,%%%ﬁﬂﬂﬁMaﬁmﬁMﬁ&mmﬁ,%kﬁ
ROFHRAAARED Voo tBANETIE K B BT ITEE M 0.45m 3 0.57m ZRIL,
Voo SRR, TOHEALTITEEM 0.58m 3 0.64m ZALET, Voo BETTZAS (K 8
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[k AR 13 S

IR . MK 4-7 (b)) TTLLE M, BEAFHAITITEEMN 0.45m F) 0.64m %
AR}, ST FR KRR Voo 3 LR REWEE B TRETITEM 0.64m
2 0.67m A4, A BBIKAER Vo a0 KR EZHTRIS . % IEFIBAA
MR BT A8, PR KT REEAKEBIR Voo FUEE BB RABEIT Vo0 £
LK, DRIERRT T A 45~50m AUBEEUAT (Ao 260kW) |, H AT IR 7E
0.58~0.67m ZI[nJEFE. B A% RATEATHITEE—KN 0.58m, EibHE
HBATITRREASIE, Er%EELHA.

WE 4.6 (¢) TTEH, FMEEEAITEMN 0.45m 3] 0.67m B, BXE
BABE AR Voo HAKTIE K R 2 LERAITSTEEM 0.45m £ 0.60m Z540AT,
Voor BAMREL, I MEALTITHM 0.61m B 0.67m BALK, Voo RELHZA (LA
IMEEEEEE. WE 4-7 (o) TLUES, BEEAITITIEM 0.45m F) 0.67m %
8, EEREKEER Voo BA ERERCEN T, HRIMHRMES
STHA B, B B KA BORE K RARER Voo FIE B FRRE K AKIKR Vo o B K,
LR A MR AT T BE AT K — 2, 3T AR S0~60m RYERENAT (R
280kW) . FATERTITE 0.61~0.67m Z REHE. H A% MME0MAR RO M 4T 4T BR
— 2k 0.62m, RAEGITITERREE.

ME 4-6 (d) TTEIEH, BEEEETITEM 0.45m HINE 0.68m i, BAH
BOFHAKAEIR Voo tEARRTHK e B2 B EAATITEEM 0.45m F] 0.57m 284k,
Voo BMBIR, T74HEMLTITIEM 0.58m B 0.68m Z4LH, Voo BELE LAY
EEEATE. AR 47 (d) TUEY, BEEEAITITIEM 0.45m %] 0.68m 4%
i, BB AKEAR Voo E2AR LR EGHEE L. HERIGRNES
ST A A 5K AR BT Vo0 B S BE A AT Vi 0 BB,
E%ﬁ%ﬁ%%ﬁﬂ%ﬂﬁﬂﬁ%i—%uW?%K6%ﬁm%ﬁ%%(&%%
‘%%W).ﬂﬁﬁﬂﬂﬁﬂEQWQ&mZWﬁ%oEW&%%%@%%%@H
MITEE—M A 0.65m, HEBIITHELEE.,

42 3EEITITEMAERE
R 4-1 B4R, AMBRHETSHAE, HEATITRERN, HHAEH
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MO BN S B KA RBEAK AR Voo FLIET R KEEIR Vo, FIKER. 3
HERAME 9-12.

RILHTR 9-12 FIT R AR, BRERAITI BTN, BN NS EREE
IRARARAR Voo FUE o B ACHR AR R Vo 10 MZEAG B 2R, TLIED 4-8 0K 4-9,

KL (X105m?)

40 45 5.0 55 6.0 50 5.5 6.0 6.5 70

17 {5(m) 4T wi(m}
(a) WY1 40~45m (b) MK 45~50m
82 r 42 ¢
z 0T by
E E L
s r 3 B4
x X
~ 86 - I
g %_‘: l3.j1
84
2 £ 150
* g2 ®
E,U L 1 L ! ]26 ] 1 1 il J
54 58 %2 6.6 7.0 62 66 70 74 78 82
47 ¥(m) T ()
(¢ #51 50~60m () MK 60~70m

B 4-8 R BITITE KALI A7) L 18 Voo
Fig.4-8 The value of V5, with different height of fishing lamps
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Fig.4-9 The value of Vg .10 with different height of fishing lamps

ME 4-8 (a) ATLLEW, MERAITEM 4.0m HN3) 6.0m b, BREN
FBEKEAFEETUEK, HE 5.0~5.5m WiRESIBRME, BB Voo MITH
RN A B . A 4-9 () TELE N, BESRAITITEM 4.0m 8503 6.0m
B, G B KRR Voo BF L REH LF . FRAIR 24T R 4.0~4.7m 380
I, B K AR IR, TSI REmE 4.7m B, B KR
mﬁmmﬁﬁm¢n%mﬂﬁ%@%%ﬁﬂmﬁﬁ.mﬁ%kﬁmﬁ%m%wﬂ
Voo FUEE B BER AR Voo BELER, BE, TR 4045m BIBEEIAT (8
W 240kW) , HEEMAITITEEE 5.0~5.5m 2 [BER. BalgKsennims
FURTTRAT i B8 5.0my JEAREAT XY i Je A SIS, ER) A5 FRaT YAk,

ME 4-8 (b TTRATH, REATRAAT I T 5.0m S MB) 7.0m 1, BT
WU AREUC RN A, HFE 6.2~6.5m WHEABIRAE, ME Voo B R
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LR K T

A Bl b . B 4-9 (b) TR, BIERAITITEM 5.0m 3ENE] 7.0m
BF, 38 R KRR AR Vo o B4R B REHT L TH. S5 RIA AT B M 5.0~5.7m 10
i, ST B KRR IR R, TR RN R S 7m BUR, Ew R K
FAIINAIRAEIR o KBRS AN AT R AT AR, R BKT MA Sk AR
Voo FIIE L ALK PR Voo BEELRER, B, T ALK 45~50m BIEREYAT (&
A 260kW) » ILHMETIT S0 7L 6.2~6.5m 2 fuliEHR. [ i 00 H0 s iy 1k
#ITHNUT & — Ak 6.2m, HERITITHELSTE, EAHEIESHLL,

AE 4-8 (¢) ATBLEH, BERAITITEMN 5.4m MME| 7.0m &, BREH
BRAKUAFUEEAWIE R, HE 6.2-6.6m FHEEFIBAME, FE Voo LTS
BN A ok . WA 4-9 (o) AR, BFERITITEM S.4m M| 7.0m
i, EE AR Voo B LREE LA, 81 XITEM 5.4~5.8m 88
R EERAKAER IR, WX mEmE sem LG, SRR KIS
REMEIERIR D B EFMORMMELITHAE, NAERKEBHEKEERR
Voo F0IE 2 B ACRIEAR Vo o B LA, Kk, 3FFARE 50~60m MISELIAT (5
W 280kW) , HESLITEWA 6.2~6.6m 2 &R, Bzt omards
SGITHITE A 5.7m, RESITITRMESHA, '

ME 4-8 (d) ATUVEE, MEEATITEM 6.2m BT 8.2m i, BXEX
WA ARAR R A L B, WK 49 () TUEH, BHEERITITEM 62m
BINE| 8.2m B, LMK Vo0 BAE LREH LT, 2R ST M
6.2~6.8m AN, 1E'm R KEEREINRR, AT EEmE 6.9m LG, &
o REKAREBIE B ER . BIRBSPRAERITNAE, NERAEN
FRIKABETR Voo FIITE ' FEBEAKARARER Vo0 BIELER K, B, 3 THHE 60~70m
ROBLESAT (BLh3 360kW) , HEAITITEWE 6.9-82m Z [MEH. Hirigx
LA AAT BT B — R 7.5m, HAERITITRREASE.

GREATR, M ERRMKSEA LA TRETLERMTEL (BLE
4-9) :

XTI 40~45m FIEREVRE, HEAIT BIHERGTREIE 230~250kW 28], B
R AT B A AT B DR — Mk 240kW, B UEEBERHRSEMN, 3t
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F 240kW ECEMELENE, EALTITE— AR 0.6~0.64m, HRTHIERITITIE
—fe% 0.55m, BULTIRREAITITH, HaITTRTE 5.0-5.5m 2 ek, H
ISR AT T B — A H 5.0m, HAN N BEASE, BaEEENHA.

ST FRHK 45~50m FIERETAG, HAEMIT B IhEA & BE 240-260kW 2 (8], H
B %I B RS2 AT BN — R 260kW, TR 28 2h 3T SRR AE W BE AT
g5, XT 260kW BLE AIBLERD, AT BE—MRETIEF 0.58~0.67m, H i H%E
BATATEE— AR 0.58m, FCATBEREAAIE, BAIEEIELM A, SaITITH7E
58~6.2m Z A ¥, FREREITIMITHE RN 6.2m, HESITTEEALE.
ST 50-60m HERE9RN, HAEAIT BIhEAIR B 240~270kW 2 u|, H
i 2 IR WA ISR E AT S S 3R — ok 280kW, LR TEARK, RUE MM L
#; BT 280kW EMSLN, EAITITE —RTER 061~0.67m, HijLs
AT HHTEE— A 0.62m, HBEITITHR A SIS, BB HTE 6.2~6.6m 2 (i)
A%, B EUERITIT I — Ak 5.7m, K EAT T R AE Sk

FHFAHC 60~70m HEL4UAL, HEAIT B hRTWEL 330~350kW 28], B
R ZR AR A AR AT MO — R0 360kW, HRIMRBK, FHES ML L
B XTF 360kW REMMEIN, SHITITE—BT %R 0.58~0.68m; Hifith
AT AT BE— R0 0.65m, HAEBITATIBAAIE, HHITITRTLE 6.9-82m 2 )
EHE, BSREN I8N 7.5m, HEETITSRALE,

£ 49 S BITRENA
Tab.4-9 The allocation of fish attracting lamps on the squid jigging vessel
A 40~45m  45~50m  50~60m  60~70m
AERINE  230~250 240~260 240~270  330~350
Al R® BHarRhE 240 260 280 360
P 58 ik W= ]
AT 0.6~0.64 0.58~0.67 0.61~0.67 0.58~0.68
HemTBE  BRGTHE 055 0.58 0.62 0.65

VEOY S 418 &g aiE
LGETHE 5055  5.8~62 6266 69-82
EAITITH BT 5.0 6.2 5.7 7.5

PR i BiE W GE-
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4.3 8154 BHFERMES T RIIRNSIERE

B, REK 8154 BUEREAM F B IR TR TS, B %Sm0
AR kW BARALT . RIS LA R 8154 BB LMARE S PR v
B, SEENEATEIANREREN —BER (R 4100, LR
2001~2003 FFH) )L =R (R 4-11),

A 4-10 8154 BSR4 fp sk & b7 B AB R R AH AL
Tab.4-10 Fishing lamp and the equipment of 8154 squid jigging vessel

W& ¥ P O FRFE (F)
1kW &£ &4T 120 600 2

fEsEae 60 800 4

4T BB 120 120 2

FoA-11 8154 RIS R A LA F AL
Tab.4-11 The 8154 squid jigging vessel and the products
ey i Mm Mk KEfHE F£E~E PHASE

(m) m) BX (kW) (1) (1)

F1iffi 648 43.5 7.6 170 120 217.5 1.3
J1# 643 435 76 180 120 307.5 1.6
fr 647 435 7.6 182 120 226.5 1.2
#0695 435 7.6 176 120 241.0 1.3
FH¥8 659  43.5 7.6 190 120 274.5 1.4
S 675 43.5 7.6 193 120 279.0 1.4
FH 692 43.5 7.6 194 120 272.5 1.4
I 687 435 7.6 188 120 310.0 1.6
i 43.5 7.6 184 120 266.1 14

i iliq:’ﬁﬂ*ﬂ] 2001~2003 720, PAREIT AN 1kw,

RILR 4-11 BN, KBITHREMN kW (FEIE | ST BTS2
kWA , FRNSRP IEL=HHEm.: £RTE 1 EMEP, &
2#). BBITEEBCT | SO PORITBSEE | MM P, 3t2M). 0,

Py=2xP+Py+2xPy=2x600-+800+2x120=2240 (7T

RELANT R RETFEAEMUR (BE 1R, WE kW EHRSTE
EMEIALRE Jy Py=Py/2=1120 JT.
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Hoh, HFEATHFERADROBBRERTIHNR, FUELRENER
IThZRMFIR, EEXBEFTR AR A. RESHM kW MEaLT,
8154 BUELEYIAANSERHATLAY MY Sh ARG 1kw, DUATRINFER 0.211Kg/kWh
U, | ooew EETER (LMELRE 10h 78D MREEE C 4.
C=0.211x10x2=4.22 (Kg).

Fo4-12 AREEITE SRS A

Tab.4-12 Net yearly production value in different total out power of fishing lamps

whmewy, TAFE YV  FRORAFER BR B

(X10°m®) () T oy (X10*7m)
80 5.94 2182 200 6500 20.8
82 6.02 221.0 200 6500 22.1
84 6.08 2233 200 6500 23.2
86 6.14 225.5 200 6500 242
88 6.21 2281 200 6500 25.4
90 6.28 230.6 200 6500 26.6
92 - 6.35 233.1 200 6500 27.8
04 6.44 236.4 200 6500 29.4
96 6.53 239.9 200 6500 313
08 6.60 242 4 200 6500 32.5
100 6.65 2442 200 6500 33.2
102 6.69 245.7 200 6500 33.7
104 6.73 247.0 200 6500 34.1
106 6.76 248.2 200 6500 34.5
108 6.79 249.2 200 6500 34.7
110 6.81 250.1 200 6500 34.8
112 6.83 250.8 200 6500 34.8
114 6.84 251.3 200 6500 34.7
116 6.85 251.6 200 6500 34.4
118 6.86 251.8 200 6500 34.1
120 6.86 252.0 200 6500 33.8
122 6.86 252.1 200 6500 33.4
124 6.87 252.2 200 6500 33.0
126 6.86 252.0 200 6500 325
128 6.86 252.0 200 6500 32.0
130 6.86 252.0 200 6500 3.6
132 6.86 252.0 200 6500 31.2
134 6.86 252.1 200 6500 30.7
136 6.86 252.1 200 6500 30.3
138 6.86 252.1 200 6500 29.8

140 6.87 252.1 200 6500 29.4
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gk R A

AT B AT RA T E AT 4400 Tui oHEL, TR 2kW BEITESE (LK
ek 180d TH5) FERI B Py . Pr=4400+1000x4.22x180=3342.24 (7t). T4&,
R AT ShEEIM M 2kW SERME A P h: P3=P+P,=4462.24 (7L),

B ERGAT, T HAIARRET BENNEEFNE (AF 412),
RFER 4-12, TLAR BB B E LM B ERIT B RN R H2E, L& 4-10(a).
M, EJLUREIAFERT (FR®ENE. RRAEREE. RREG MmN
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AT ThEE (kW)
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$H 25 X 25
i &
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g 8
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10 10

80 88 96 104 112 120 128 136 80 88 96 104 112 120 128 136
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Fig.4-10 The relationship between total out power of fishing lamps and the net yearly product value

R 3000 ST AR T 410, 24T 8 25 ) ROKW
HINE] 100kW LA R, FAEPHMARMIRM: LEALT RIEE 106~116kW AT,
8154 MRS NIRIFE AP R E, LHEAITEER 112kW B, FEArgs
B F: SERET AL 112kW DL ESk e, 4PN T T . B, 8154
RISRAIMA IR BT S REWE R 120kW K7l ENEFR TR, ST 80%ER
H M.

B E—FH 40, 2 8154 RIS ATEE BT BB B0 N 112kW B, {8 2k W
RMREIT R AL 1kW BRI B B E AR K. TR ETE 112kW B,
W 56 2% 2kw BRI MLET (BEAIT L 1000 TEHHEED REL 112 & 1w B
MR AT ARAATHAR L 600 JLHFT) BEATA: P, MR 22 B SRANAT BB B0 ks 1A%,
TR 2kW BB ZE R BT P BET L BH 2 K TLL.

94
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4.4 BREEARREMEE TR

RIE LV AR B AT B RIS K, XM E e a0y, Wiz (e
T ATHETINE, TR TRAEWER, RN/ T80 80
FE—FEEMMBOARER. AERETTABITRYROMA, WEr s ERY
REIRARAE, AL EXT LA AR R B N A AT EL BE BT ER T . ARG & AT
AR ERE S AE I, 8L AR H UG R DL R AL I 4 S 1
HE, BT R ENVFRT R IR BEEAT T R Y

4.4.1 BEBE R

AT, W EERHIE BT BNEWR T AR, SRR
T O BUSEAE 96 I B0 0.21x, T RIT A4 0.01x 24605, Hk, EHIT
YR AT SR ARE R BER LU 0.21x BY 0.010x 1 i Bt HE A kit
TR, A, T Sk B 0I5 LU RETE 0.10x~101x Z [, FFESAE 0.011x (4
35078 1008 P e e o 0.011x 3L LR HL T RSRS8O R SR 4F
i, HOBFFL SR AEA 0.010x 443 B AR AR REAT 247

HRABBAE AT SR E TR B/ NEIPE L, (TR A ERE R, m),
FRERFA R E— RS CERHFBRTRERTRRTEN, TR
BB 0.0051x) BEAMIBAERIS . — R, BRSSO IR e a
R, TR FF T (5 411 RS AR AR B A .

' ﬁA§

. __
5, 8

0.5L
|3

t
4o L3 003
i >

B 4-11 RS L R A M EFER
Fig.4-11 The nearest illuminate distance between two squid jigging vessel
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bR = IO A iR

%ﬁlﬂti‘éﬁﬂﬁlﬁﬁ’ﬁfﬂ.ﬂi VL FF J5 I LSRR A 0.0051x 4 S5 AEE
B, XMTAS EIEEU L, (m) Fon, NTAES, SEERL L, (m) &x, WH
R & SRR L 1R«

Ly=Lg +1g (0

(1) MK 40~45m B £ & 5& I8 BT e) B
i B B DO RE PR, BT LSRR AR 40~45m BE4Y AN ER 0T B Ih 28 3 20~280kW
B, RRPEQEZF 5000 0.0051x 0.011x MM B SATFIBIEIEES Ly oos M1 Loy, o HHREH

K LR 4-13 G S, BUBKEm AR B =01, FRD.

£ 413 fpk 40~45m S4B AR E DR RIZIES Lo Fo Ly,
Tab.4-13 The maximum distance of 0.0051x and 0.011x to the squid jigging vessel in different total

out power
FSYAR- BN 44T (B]5R Looos Looi
(5%) (kW) (m) (m) {m)
10 20 9.50 246.0 206.1
20 40 422 2035 246.1
30 60 . 2.71 3253 272.9
40 80 2.00 350.0 2936
50 100 1.58 370.3 310.7
60 120 1.31 387.8 3254
70 140 1.12 403.2 3383
80 160 0.97 417.0 350.0
a0 180 0.86 | 429.6 360.6
100 200 0.78 441.2 370.3
110 220 0,70 452.0 3793
120 240 0.64 462.0 387.8
130 260 0.59 4714 395.7
140 280 0.55 480.3 403.2

I 4-13 19 R EAT, WIREE R A 0.011x. 0.0051x &7 F M IR By Fl it
P AT A RLR S B AR gk, L 4-12.
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Fip K= A F A SR

600 1
Looos = 90.77Ln(P) - 40.279
00T R*=0,9908 b
...A-*‘A'"'a
a0 |

Lop1 =76.337Ln(P) - 34.614

PE AT K F-PE B ()
S

200 | R? = 0.9908
100
0 [l 1 L 1 1 1
0 50 100 150 200 250 300

AT 3t 8 P (kW)

B 4-12 AK 40~45m SKEVEMIT R EARE) L s S L 095 R

Fig.4-12 Distance from the squid jigging vessel which is 40 to 45 meters in length to the 0.005 Ix
and 0.011x under-surface in relation to the different total out power

HE 4-12 5750, K 40~45m BASHRANT R BB ER L, (0.0051x 4b5 R/
FEED MR A: Lyges =90.77x Ln(P)—~40.279 : BIHEF L,,, (0.011x £bI5
BERE) WIRER N Ly, =76.337x Ln(P)-34.614,

FRBPAT AERE LR, AERMAE L TR TSR E SR,
Bk, SRAIT BT HN P (kW)L P, (kW) RS RATH& BB AIFE L, (m)
A TR
L, =90.77 x[Ln(P,) + Ln(P,)] - 80.518 (2)

W (2) TR, MBI 40~45m) FIEAIT SR 100 kW R,
TG RUL R A DT 740.6m A e Ar= AR T4 2B 1 s

KU 200 kW I, &SRR HRARN AT 882.4m. 3T E i ¢
40~45m P E AT IS (240kW), HEERERENTST 924m.

(2) A 45~50m 854 ¥ A -5 & R 7] BE.
EA AR ETET, BT AR AT 45~50m IREANAREE BT SR L4 5 Y
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LK = N L it X

20~300 kW Af, BREE{ESFIA 0.005k. 0.01x A B SHENETIEE. HXEHK
Bl BB LK 4-14,

A 4-14 f5k 45~50m BB AL R E 2y A nT BRI FE B Ly o5 B Ly
Tab.4-14 The maximum distance of 0.0051x and 0.011x to the squid jigging vesse! in different total

out power

BT HL BEhER LT (R ER Lo.00s Ly
(3% (kW) (m) {m) {m)

10 20 10.75 2734 229
20 40 - 4.78 326.3 273.5
30 60 3.07 361.8 303.3
40 80 2.26 3892 3264
50 100 .79 - 411.8 3454
60 120 1.48 431.3 3618
70 140 1.26 448.4 376.2
80 160 1.10 4639 3892
90 180 0.98 477.8 401.0
100 200 0.88 490.7 411.8
110 220 0.80 502.8 421.9
120 240 0.73 513.9 4313
130 260 0.67 524.4 440.1
140 280 062 534.3 448 4
150 300 0.58 543.7 456.3

WK 4-14 77 20804, TTERI AT 0.010x. 0.0051x &7 & 04 55 5 7
AR SRR a2, WE 4-13,

600 Loos = 102.31La(P) - 50.53
2._
T 50 R =0.9903
f’é 400 |
B Loor = 86.048Ln(P) - 43.447
‘}6 300 | 0 . n( )- B
2 R% = 0.9903
3= 200 |
b
B 100
0 .I 1 L . L L 1 i
0 50 100 150 200 250 300 350
£T 56 8 Lh R PRW)

B 4-13 MK 45-50m SAYs T R EHRR Ly o Ly 5% £
Fig.4-13 Distance from the squid jigging vessel which is 45 to 50 meters  in length to the 0.005 [x
and 0.011x under-surface in relation to the different total out power
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ik = A R

BB 4-13 AT, AHE 45~50m EREDIEANET S R L HE] Logos (0.0051x 454
BB MIZKRINA: Ly =102.3x Ln(P)—50.53 .
L ERRAFEHUT IR RN, A ERAA R TG ikt fa,
B, AT BRSFH B (W), P, (kW) P ETEAT & ERAREE L, (m)
AT ARR:
Ly —1023x[Ln(P)+Ln(P )1-101.06 (3)

I () ATH, AWM UK 45~50m) MIEEITHHRE % 100 kw &,
EITINEERE RENALTF 841.2m A BAFTERETR: MYBEELHES
TEHEBA 200 kW I, HAEREMERENTDT 983.0m. T EATAHE
45~50m HIELETHATIERITRC S (260 kW), HiB/N-47E IR B 8] 6 3 A~ b F
1036.7m.

(3) A& 50~60m B 5 ¥ T Y- 3 18 2 6] FE

HHARNIERT. TLRBME 50~60m SAMEEEITRIIRS N
20~300Kw 1, TFEATSMA04 0.0051x, 0.01x M B SMMEIEEEE. 94T
& 4-15,

A 4-15 AR 50~60m B4 A LD EMN A RIZIER Ly o F L,
Tab.4-15 The maximum distance of 0.0051x and 0.011x to the squid jigging vessel in different total

out power

AT SIhE HALT R Lo.aos Lot
() (kW) (m) (m) (m)
10 20 12.00 262.2 219.6
20 40 5.33 313 262.3
30 60 343 347.1 290.9
40 80 2.53 373.3 : 313.0
50 100 2.00 395.0 331.3
60 120 1.66 413.7 347.0
70 140 1.41 430.1 360.9
30 160 1.23 444.9 37133
90 180 1.09 458.3 384.6
100 200 0.98 470.7 395.0
110 220 0.89 482.2 404.6
120 240 0.81 492.9 413.7
130 260 0.75 503.0 4221
140 280 0.70 512.5 430.1
150 300 0.65 521.5 4317
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LK 7= N1 4 i 3

WRIGAR 4-15 A REEE, WBWE AN 0.011x. 0.0051x 47 & HFE & FI4E
oA R G SRR Rt gk, WA 414,

600
Lo.oos= 98.127Ln(P) - 48.446
) LA
500 R’ =0.9903 RV ST T
PPN}
R\
400 P

300 Loo1 = 82.553Ln(P) - 41.776

R’ = 0.9903

EEAH K T-EEE (m)

200
100 |
0 L i L f f .,
0 50 100 150 200 250 300 350
176 Lh#P(kW)

B 4-14 #54K 50~60m KA BMITHE DR Ly Fo L, #h% R

Fig.4-14 Distance from the squid jigging vessel which is 50 to 60 meters in length to the 0.005 [x
and 0.011x under-surface in relation to the different total out power

Wil 4-14 40, AHHE 50~60m BEEDHAHAT LB N R L, €0.0051x &b 54
BRED) HIREBRN N Ly =98.127x Ln(P) - 48.446 ,

ZRBEIFMT AESEAMETEN, W EFRRAEE TR R R A,
(R, BBATRIIEGHH B, (kW) P, (KW I BASHEAR I &8 R 1]FE L, (m)
B TR & R
L, =98.127 x[Ln(P} + Lu(P,)] —96.892 (4)

HEC (4) AT, SFTEAY (HK 50~60m) B9EAITTHEY N 100 kW I,
TN EEBEBENALT 806.9m A BRI T, T LBAZM M H10
STLhEIg A 200 kW &, HAEBBERBERENALST 942.9m. ST ik
50~60m MIEEEYYHMTREAITECE (280 kW), HB/ M-S ERERENADT
1009.0m.

(4) M 60~70m BLE a4 -4 15 IR B () BE
WA AER, TUKRBHK 60~70m MABAMESIT EhEHH N
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Ltk = K2 I 1o ik S

20~400kW BT, BREF{EAFE13% 0.0051x. 0.01Ix HIESMRBZER. THER
W 4-16.

£ 4-16 #5K 60~70m $h4a A REV LS R RIBIER L0, Ly,
Tab.4-16 The maximum distance of 0.0051x and 0.011x to the squid jigging vessel in different total

out power
BT BIER R LT [l B Looos Loo
(&) (kW) (m) (m) {m)
10 20 1525 299.¢ 250.9
20 40 6.78 358.1 300.0
30 60 436 397.1 332.8
40 80 3.21 427.3 358.2
50 100 2.54 452.2 379.2
60 120 2.10 473.6 397.2
70 140 1.79 492.5 413.1
80 160 1.56 509.5 427.3
90 180 1.39 524.9 440.3
100 200 1.24 539.1 4522
110 220 1.13 552.3 4633
120 240 1.03 564.5 473.6
130 260 0.95 576.1 4834
140 280 0.88 587.0 4925
150 300 0.82 597.3 501.2
160 320 0.77 607.2 509.5
170 340 0.73 616.5 517.3
180 360 0.69 625.5 524.9
190 380 - 0.65 634.1 5321

200 400 0.62 642.4 339.1

IR R 4-16 A XY, WRIBE KA 001k, 0.005kx &4 B IR 6L
HEAR B R AR tek, WE 4-15. -

HE 4-15 A4, K 60~70m BLE9MEMIT S B DDERIF] Ly gy €0.0051x 40 ST
BEE) MIXERN: Ly =118.65x Ln(P)-82.747 .

% B BIPHAT 7R M AR T B, 5 M AR LM T R e 5 B i
i, ST DR IR P (kW)L P, (kW) IR AR AT &3S AL RIEE L, (m)
AT AR R
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[k = A 1T X

L, =118.65x[Ln(P)+ Ln(P,)]-165.494 : (5

W (5) AR, HBIEAY (K 60~70m) AT IR A 100 kW I,
ENMEERE BIEEMADT 9273m A REAFLMHETH: TMAHERNEA
1T 200 kW B, HEERERERKNALT 1091.8m. ©FEaiAK
60~70m (MILESHE AT BATRL & (360kW), KB MHEERERENFDT
1231.3m.

700 r
Looos = 118.65Ln(P) - §2.747

szo.9ssc}f_ﬁ__ﬁ..5-ﬁv PP
-4

)
[=.3
[w]
(=3

500 +
400 1
300 F
200 r
100

Loo1= 99.809Ln(P) - 70.869
R’ = 0.9885

PR AR X PHEAS (m

0 50 100 150 200 250 300 350 400 450
T REW)

B 4-15 A6 60~70m KAV RABAT LA RF) Ly, Ao Lo, #1£F
Fig.4-15 Distance from the squid jigging vessel which is 60 to70 meters in length to the 0.0051x
and 0.01ix under-surface in relation to the different total out power

(5) 8154 BB M& & R (B EE

{5 FI BT SR TR T LAZKE 8154 BUBR YA AR A AT (LW 2 B I 24 10~130
kW i, FELE 2 Al 4 0.0051x. 0.011x M4 B SARHI BT IE B . 5745 B 3k 417,

R 4-17 H X H0E, THEETREER 0.01x. 0.005kx Z47 B M6
MEMA RS ER BN, TE 4-16.

il 4-16 0J%1, 8154 TR HUANAT LB L, 00 €0.0051x &b L5 ARETED

MRRRN: L, s = 74.983x Ln(P) +21.496 .
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Ak K SRR

£ 4-17 8154 RSRAG MR S R0 9RIBIEE L), Fo L,
Tab.4-17 The maximum distance of 0.0051x and 0.011x to the squid jigging vessel in different total

out power
B JEWn B At k] 6] BR Lo.0os Lo.o;
%) (kW) (m) {m) {m)
10 10 9.50 205.0 171.6
20 20 422 244.8 205.1
30 30 2.71 271.5 227.5
40 40 2.00 292.1 244.9
50 50 1.58 309.1 259.2
60 60 1.31 323.7 271.5
70 70 1.12 336.6 282.3
80 80 0.97 348.2 292.1
90 90 0.86 358.7 300.9
100 100 0.78 368.4 309.1
110 110 0.70 - 377.4 316.6
120 120 0.64 385.8 323.7
130 130 0.59 393.7 330.3

450

Looos = 74.983Ln(P) + 21.496
400 . o
350 | R =0.99}:-5-_A‘__A___.A«--1ﬁ

Loo1 = 63.076Ln(P) + 17.246
R% =0.9912

BB Aok TR S (m)
2

0 L d 1 1 1 1 J
0 20 40 60 80 100 120 140

114 B S P(W)
B 4-16 8154 RMERABAIT AL D RE Ly A Ly H95% A

Fig.4-16 Distance from the 8154 squid jigging vessel to the 0.005 Ix and 0.011x under-surface in
relation to the different total out power

25 B B AT Y ZE WG T RO MR TL B0, 24 (5 5 AR AL T A T B0 8 2 i
B, SA0AT S DA 10 P (W), P, (kW) HIFGAR IR A 2 B IS £, (m)
W TFRER
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IR N L i

Ly =74.983x[Ln(B)+ La(P,)] +42.992 (6

I (60 W, HPIME 8154 SLEUMATH AT LI h 80kW K, BN
EEMBBIENALT 700.0m A BAFAMT T T SPEATNERITR
4 100kW i, H-AERBERIENALF 733.6m. 5T B AT 8154 S &40 AR 42
TR & (120kW), H&15 M A BEN AL F 761.0m.

BT BT, LR B R RIS AT EE R R AT B R S E L )
PERITH AR, W3 4-18. HITR 4-18 AT BB BRFR BB L WAL N 4 E R
g FiER

3 4-18 DRS4S G R BR A o 5 A R

Tab.4-18 The formula of interval distance between different squid jigging vessels

Haf 1 ¥ AR 2 - RiEAREE IR A K
M 40~45m MK 45~50m  Lg =90.77x[Lh(P) + Ln(P,)]-80.518
M 40~45m BRI 45~50m  Lg =90.77x Ln(F)+102.3x Ln(F,) —90.809

i K 40~45 m
AR 1< 40~45 m
1K 40~45 m
MK 45~50 m
# K 45~50 m
B IS 45~50 m
it 1< 45~50 m
Bl 50~60 m
i [ 50~60 m
M I 50~60 m
MK 60~70 m
i 60~70 m
8154 hAAaAR

MR 1< 50~60 m
A I 60~70 m
8154 Gl Fy
K 45~50 m
it K 50~60 m
HY 1 60~70 m
8154 fIR 44yt fA
fift K 50~60 m
fft I 60~70 m
8154 BLAHL AR
fi K 60~70 m
8154 L4 A
8154 Al

Ly =50.77xLn(F)+98.127x Ln(P,)—88.725
L, =90.77x Ln(F)+118.65x Ln(P,) -123.026
L =90.77x Ln(P,)+74.983x Ln{P,)—18.763
Ly =102.3x[Ln(A )+ Ln(P,}1-101.06
Le=1023xLn(F)+98.127x Ln(P,)—98.976
Ly =1023x Ln(‘P, Y +118.65% Ln(P,)-133.277
L, =102.3x Ln(F)+74.983x Ln(P,) —29.034
Lo =98.127x{Ln(B)+ Ln(P, )] —96.892

L, =98.127x Ln(P)+118.65x Ln(P,)—131.193
L, =98.127x Ln(P )+ 74.983x Ln(P,) - 26.95
Ly =118.65x[Ln(P) + Ln(P,)]-165.494

L, =118.65% Ln(F)+74.983x Ln(P,)-61.251
Ly =74.983x[Ln(P)+ Ln(P,)]+42.992

e R P PRIV T AR 2 (TR, kW R 8154 SEAGIRARIISRAIT R 1kw 4k, IG

KA R AIT % 2kW 41,
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LRKFEREFTEMRT

EEFE AT RN BN, ATHETEARFEATHEEY, &
A ELEEAT R IHZE M 10kW 2 400kW ZRAUIT 19 L, o0 B9 A OLER HI LB 4-17.

00y Looos = 113.54Ln(P} - 55.991
600 R =0.9806
o
ES00 e gendilestd
; I
& 400
§ 300 i
g 200
s
100

0 100 200 300 400 500
HALT HREW)

B 4-17 BB AR SITEHRFIEG L 0. 0051x RAEARAEEGX AR
Fig.4-17 Distance from squid jigging vessel to the 0.005 Ix in relation to the light power

AEAS AR R E R AT T LT HRER, WREBAR
EINRPTIYE Ly gy, (m) BIBAME, ENEEEUE 4-17 FRsR A0 MM BERE.

R HAHEEEIERS, TAFFALATIEP W) FXE L, (m) KK

HEsIE N
Lygos =113.54x Ln(P) —55.991 (7

B, SEAITHERSHIN P (KW). P, (kW) FiASEATH-& & B ITHE L, (m)
ol i TR
Ly =113.54x Ln(P) - 55.991+113.54x Ln(P,) - 55.991
SLECR
Ly =113.54x{Ln(P) + In(P,)] ~111.982 (8)
% [REME AR BE SR L A B (1 n mile=1852m) i, FLAEREF L
(nmile) %:

L's=0.061x[Ln(P,) + Ln(P,)] - 0.060 (9
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ke NS AR

4. 4.2 B NFRTE L 9 3B
EEAR G IREb P, EE HAKBRR, SeHRAL S, TR e F
YRV, SEE9MAAES, (MBI R, BMETFREQITE) AR

SETR MR LN S, HHE, JFETIEEY (21 4-182).

B 4-18 stayibfeinidtE L T EE

Fig. 4-18 Anchoring operation of squid jigging vessel
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Lk = Kbl ) iR

AT T SR RSB A BT TR, S TR AL S, (1 VAR 7
A, AR S, RS LR B b S S, R — A A EREER L, (B
 a180). T AU, ARSI . SRR, A
HERIE TSR A T B 7, (A E B 5 A — BN ) L TR R
Bt MO8 S, RO T DRI 7E £ S IETS L, ” DMK P AT L, (m,
MRS I ) (00 (5 LR 4-18b). DIHOHE S, MOBBEEELE S5, 04
BE L, (m, TR TRLIEE) R
L,=L.,+L, (10)
R RUHEHESE I T RO R AR SRS, R e
EASTER T A R B R B R 00, BARMBREBER L (n) %
BUFHABRKAE L, (m, —808 150m), BLEMAES, BEMKREL (m, —8b
" 40~70m) YR, B
L, =L,+L, (1)
A (8, (10). (1) AIBSAM MR B NS ATYELEEE L, (m) .
Ly =113.54x[Ln(P)+ Ln(P)]~111.982+ L, + L,, (12)
A (12) F, BN L KA 70m, RAKE L, B 150m, NIAyE
5T

L, =113.54x[Ln(P) + Ln(P,)] +108.018 (13
LHIEEBA LG (nmile) FXFRN, BAFTELEEL, (m) k.
L', =0.061x[Ln(2 )+ Ln(P,)]+0.058 (1

RAEaL (14), nJLARHIB R MBI AR AR ERIT SHRERT, i MR
IR AR R BRI R E kAR, R 4-19.
BB 4-19 WL, AR ATGLEM AL SR IT ShER I 4 100kW B, B hig
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ﬂﬁﬂwﬁﬁuﬂmmmﬁﬁ;%ﬁ@%%@%%%ﬂﬂ%%ﬂ%m%wwu%
NI AN (B] FE 7 0.73n mile 247« 2 AT B £ 0 AL AT SE AT Lh ZE 451 20 300k W A,
B/ RTAENL I BR 2R 0.75n mile A4,

100 10 200 : 250 30 350 400

HEITHR (kW)

B 4-19 S4B ABR T TR FESFIE B o 4%
Fig.4-19 Ise-distance curve according to the light output of two squid jigging vessels
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R R LR

4.5 /i

(1) AEEN 2SRRI HART, N ZMARM S EALT (kW I,
Skw &, dlkew 2 ECEILBIRPRL: FARSIERR, RFEKH8M%E
Rt S EIT AL E M UL 2kW BIRR & B k. 540, EMRBhRN, 8 1kw £,
2kW BUSLAIT R 8154 BUBREY AL AR A AT IR B BT LA 4T, 16 e
% 2kW BHE AT,

(2) WAFBKRUH e RElT S ERERT T, SRR

X TR 40~45m OSEEIAG, H AT BB 3RTT # B7E 230~250kW 2.08), H
HI XK ER AN R AT BRIhR — 4 240kW, HEVERERILESEN,
T 240k W LB OB EURT, SEEAITATIE— RIS 0.6~0.64m, HATHIEAITITER
—M24 0.55m, FEULATHEREAITITIR: EALTITH T 5.0~5.5m 2. 0%E#, H
NSRBI~ A 5.0m, RATNEEAEE, B%EELNMK.,

BT A 45~50m BRI, HC4R T Bouh 3 A] % B7E 240~260kW 2 ), F
HI TR S AT R SR ANT E o R — B 260kW, R B Th 3 A RRGE 3 BRI
B, ST 200kW BEEMBHN, SETITERTERE 0.58~0.67m, HiiHk
BITHIE—BCY 0.58m, HATBEEAAIE, (0% EEMlk. ST aTE
5.8~6.2m Z [BiE#, BARAITHTE RN 6.2m, HESITITEREELE.

X F AT 50~60m BIBLEAE, HAERIT BIHRAWEL 240~270kW 21|, H
AR AR ANAT S S 3R — Ak 280kW, HBIhENIC, FVE 2 R 51
o XT 280kW BCEIBLEYAY, EAUTITEE — A R 0.61~0.67m, El §ifidn
KU HIATEE -0 0.62m, AR ITHT PERAGIE; BAITITETIE 6.2~6.6m 2 )
WA, F IR T W — e 5.7m, LA AT 4T B R F S 24 K,

FF A 60~70m HIBLLMT, JLA&BIT MUK TRELE 330-350kW 2 [0,
H IR0 AT R SR BT B — Gy 360kW, LR IhRRA, BHE Y MAEE L
ey FT 360kW LB MEEIAN, SAITITIE —RATEER 0.58~0.68m, HAif
STRISTRE— R 0.65m, HEMITITHEERSE; SALTITHTE 6.9-8.2m 2 1)
wH, BEREITNITE BN 7.5m, HEATTRELSE.
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[k = K L seqig

(3) X 8154 MUMEEAA I UATLL ] LA DR RS AT W FUACHR . 444 )
BAE 106-116kW I, 8154 BHENARI AN BB, LEEITAHEY
112kW o, PR R HEATOHEE 112kW LG, F47=
BEIFHET M. Eik, 8154 BISELMARMNEMAITIRIEMA K 120kW HRt Ly
HHFR, £ BN,

(4) FITRM T SE B RIEEFES, T T T mIFsR, 827 F R
RANF LA RN WIS BE R AN (BRE 430). Boh, S@EET
HAEFRERAEXWERTHEAR: L',=0.061x[Ln(R)+ La(P,)]-0.060, HF:
(kWY P (kW) CAHPAALS BIEEITE, L'y (n mile) HEHHL
BB, 2 3R R BE MO RNV RT LRI BE PR T A%, SFST T MRS BT 4
A L7,=0.061x[La(R)+Ln(P,)]+0.058, RHF: P (kW). P, (kW) HFiflim

KM% BHEATHE, L', (nmile) HBGFITHELAFE.
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F 2 7= A 12 i 5

£ 5 E FiwfRit

5.1 EBE&L

(1) A BLLRAN AT 5 4] SPPE RS JOARFAE 0 B0, 2652 BRI A AT A
P BN CBEAATATES . SAUTAT S SeiTIT 7. BAITRARS),
TR BATIT A KB R 5 A BB B

(2) RIRBIMEHLHER, TR THKE Crit BT, (ERUERTL
P ETBR AN AT B . TR A B B30 K T L — S
o oAb, HATSEME BT, R AT H0 R 30 R T AT 4 0
FUEUCHAT RS T T A B, E T, AT T A
UGS EIRTRE, o BT — S AR T 7 BB A B

(3) HERTETTRIGHSERLRE, SBET A SRR AR S 8 48)T (2kw
Th. 3KW B 4KW 2D REERH MK Voo B Voo M7 T AT, %
EYEAF BN, TR KIRERRORETEERL kW BRE AR
fho BHRENMASH 8154 IR FER 1kW. 26w TALE AT IR TR
HATELBEAM BT, SHTEMIFL RSN T, 2kW Bt 1w B AEfo T i &
T 8154 BHRAATHN S

(ERBTTT R0 TR, SR ER AR B MR8 1T SR E
TN MR, AN, FEITITE) WITT TR, SEEN.

X F A 40~45m KIBLEING, HEAIT R R H B 230~250kW 2, B
AP ST B Sh R 240KW, HRVERE RURAES, A
F 240kW RRBIVBLEINT, SKEITITE — AT 0.6-0.64m, E RIMTIRAEN ATIE
—He 4 0.55m, BT KEAITATH, B@ITITALE 5.0-5.5m 2 [ik3E, B
HIBRAATAT B — Ak 5.0m, BAKTHAARSIE, ETLRELMA,

AT 45~50m KIELEIAT, HEAT SR EE 240~260kW 2 8], H
KRB E AT DR — N 260kW, BN B IhET L BE Y BE
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Pk = NS AR

2 T 260kW MiC B BLEIA, SRAITITE—RAERE 0.58-0.67m, HiiM4
BATITEE— A 0.58m, FITHERASE, EAERBESEL, £6T0ETE
58~62m Z WS, HATEAIHITE AN 6.2m, HEBITHBEASE.

¥ HHC 50~60m FIBLEIAY, HEBIT BIhEA R B 240~270kW 2 fi), H
AU IR A A M IR F0 AT B h ZE— R Ty 280kW, H R UhEMAK, [ LML S
F; XF 280kW RE AN, RAITITE—RTERE 0.61~0.67m, Hilifks
ITIITBE— MR 0.62m, HEBITITIEAARSIE: EAITITETE 6.2~6.6m 2|4
A, BRI TR RN 5.7m, HAERIT BB TS M

St TS 60~70m RIELEIAL, HRALT LLIERRETE 330~350kW 28], B
B %KM E ST BRI R —A 360kW, HRIIERK, PHEYBEALY
£y XNT 360kw ELE MBI, BETITEE—RIER 0.58~0.68m, Hii%Ea
STRHTBE— R 0.65m, HERITITHERASE: HEITITHTAE 6.9-82m 2 /i
EHE, AAEAEITMITE B0 7.5m, HEATTEERSE.

(5) {ERERIT AT, &4 8154 ZUUREMRAT HG 4 P= 4o S04 Ffsk o
TIFEE A28, X 8154 BB HUANSE @IT MR BTN, S REH Ukm
STEINFTE 106~116kW 0, 8154 FUBREGM AL P2 50 R, 24T S up
O V12kW IRE s 420 A g s A BB AE 112kW L L AksRinit, 4:
AEPERAE TR ML, 8154 BUKAY A M AL 04T ShERZE AT 1 120kW 465
LB TE, Sal] 8 hRAL BN,

(6) ATHFEIR Jy & YAt T A 3G U ML BEA & B AR AL IR, 34T T
Bna AR, B3 T ARMBKAR SEAT RN KSR/ AEETE AR

(% MF 4-30)0 WPFEAKAA: BT B ATAHE 40~4S5m M8E 5 AT B4R 1047 i
& (240kW), HATEMERENADT 924m; 5T B ATAHE 45~50m g8k
MEEITEE (260 kW), HEEREEENFLTF 1036.7m: ST H K
50~60m [FIfE A A S T TR & (280 kW), &% B 18] 86 R F 1009.0m;
© REF HATATHS 60~70m BRI R AITRC S (360kW), Ho43E M A Al 36 R AR
HF 12313m: X T BT 8154 BAUEMNAERITES (120kW), HABRER
BN A F 761.0ms,
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LR P K 50 X

Hbh, BENTRAASBERENNEERERELRTHEAR:

L= 0.061x[Ln(P)+ Ln(P)]-0.060, p: £ (kW), P, (kW) AFEM
B BMEGATINE, Ly (hmile) HAERERE. |

SRR T S AR MR AL BRI A K
L',=0.061x[Ln(B)+ Ln(P,)]+0.058, RF: P (kW). sz (kWD AFBERATE
BHEEIT R, L, (nmile) RBAFTTELREE.

WIm AN, SEEOHRENESITIIRY Y 100kW K, BN FaT{Ek ) fE
73 0.62 nmile /47 MRS MR BAT ThER N 240kW B, BN

(I$E 2 0.73 nmile Asfv: P AGGLEY AR A LT SHER IS 300kW B, /M7
ek (el #  0.75 n mile A£747.

5.2 BHRFE

(1) KRR R AR AL H YR AT R — AR AL
W AN AT EEE R AT AT . MR, Rl
533 B HNEIM — BIE R (0.1~101x) F3K R KR 8 R N BEA R (0.011x)
FHATH RE . FEARIERRRTT, MEE G 0.01x /A sk iT HK 4
GBRERD FAMSAaRENFEREE, RS 0.1~10x MKE GRIF) £
ABMABETOER, MELRER IS ELI A MENEET T8, 45X
FRR RUATIN - 45 I A thak i B A AR BURREAT LU BCRBT R . 4k, BEWiS il
1 0.010x JREE AT B KBRS 04T T 145 19 S /N TR R4 v Bk 0 S8 30 e 1) B
A, EZEIWEELRONEKFORERNS, FH 0.005x BAERD
FIBAEER, XEESRRABANEL AR, LR L EE
AT YA A PR EREZ —, MRS R BB AT 3k B 284 B 2 it
PSR B AR AT BRI,

C2)ASCITF SR H T 0K 0 36 5 360 RSO 80 T AT S8 TEK R (45 15
WIR S, IEWAREAN, BEITTREKFHRESARRRN. EREHEY
1035 A SR A RE R B L, R O A R T R K A X R AT
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KR KRR

ARk, Dk, KR RN, T AR R AT e AT R RS
Ai AN FE AT % BRIk 2B E T MESEMRKN S, MUlEXE
BEAE L RS REEAOLFE R YT S BT R ETIT R REE XN, €A
XHEF D, HREILPRAZ KR EAR L3 0 REERRIEK GEACEE R
BB 0.0 AT, MUERTEK OG22 TR S 0.1 SRIEAT VLI, IXTTRE A5
AT R R 2 D Al — R s

(3 LAY AR LAY AL 25 i STk R, A 2kW BB AEAN )y
H 0~90°77 17 H R JEHRAELL 2000~19500cd 2.08]; 248 2kW BUBRAYEEMAT R A&
[ [P B SRR, H& TR MA SRR 17500cd. Hitk, BRAEALTHER
AP ST AT R T INA

(4) AT SeFh HB SR G Hot B E R AT o TS K LR A B i
450~495nm FIEERL, RSB BT KR A BB SRR SR M.
RGPS HIE 7658 5 AL, (ELAZ 3% B BIRR KSR, LAt A AR %
T ok, ST BRG] B ST SRR, S R BE 4 47 1t
B, BEME— kT &

(5) FERHFIFF, BEAITITAIEKTHRESAER, RREEEH
B LT SRR S S8 e 4 BT R AL (B A B, B8 R T A& L MRIE 8
48 61 5" SV REIT 4 Bk br S ¥, (€ RN AR A RIS 1 8 ik eT
U, SERFVIAFTE KB MFEAI T AT, Bk, FRAEERET N
AR 2 AN AR AL B RRSE S0 R TEAR, g 1 A i bl By S D K o S 45 4
BAETAR L L AEIR .

i, RETMASRERRRTRONENRE SRS, SHER
BTN, as e ERE s, ERRRE4RERRAAL,
WA HEA B RFEE EZ BMTH, REEPREERA LA ENE
B, LR T EOCKI R, URBREBARSHE RIFIUIREH THITE
RO, WUERAAMEEROEE (nR%) BHaEaM. Rk, §%
BT 4 B 4T AT 9T, DU S SV AT TR AP B IE
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(6) A EEWIA T UL P RN 77 R E 2, X T Lp Lt e
SIEMEERE T (MRS MRERAHTIE. BN, FLEEdK
HAR S s R BARSS & K5 TR R,  H @A R X fR 4 K P B i
HHAE. F A TREFMHEIHET AR E LERTHNRE, Mz
KA AR BRI RE R, BHt, @A RS e reK b i B 4 A it
HITHEARIRE LR

(7)) BICRT AT 5 2ABROHAD, HRAITHRGE. EELTHIT
B, SETHEEETTHR. BT EaeS RS el gL —Ryy
1.0~1.4m 8], i+HPRI, FRGIRAEXE— BN, KIEER Voo
I Vo.ro ALKAE LIS D, MRE R AT R AT RN ST
AT M AL BE R B R H B W B AR T RIL A A, ERAMBRET,
R EEARAE AT B 3 MR E MR A K B SR SR E.

(8) BRI AT A MR R - MRAB R ARL TR, BT HA
THGEABEUS, BYRIGBERREITHR. ATFIEA. £ETTEN
A FEKETRITRSE, KERER/ELUEETEFANTA.

5.3 A RIEIFTZ 4k

(1) ER3L T BREYSR LA KT /K P BB A0 A ) B it B R

(2) 1R T o4y MR AT & BA B BB 37 v

(3) 76 [ P B Rk SR A MR A A A B B IR BE . B/ N TR IRIBE AT T 4097
D11 DI VAN R 2 (T 7

5.4 AMBIFrZAE

(1) AHRENE LR BAMNE T BER, REEsafiER SR RE
AHRE I RIGE W RB AT KR ARSI RENATHR S, HETE
PARIT KB BB, BV 0.1~101x PEJE A RIE, 3% 0.011x 1B 4 5% m
FEAT HMERICRA.
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(20 0 FATVR B BB 2 SRR BT B K OR AR O 4 B, SR LLIE R (1 %
ROKERAEAT MRV B0, X XA AR AR R A B R K R 2

(3) Bk 8154 BUGRSMAT (T 1kW BUSEBLT) 44, T REEREHERA
R RASER, AXASTHEEEN (EA kW BEAIT) HEERE
i R LR OOE N R X B E MR X ERK R A SRR, NAER—DH
oo ’

5.5 T—HHIARITY
(1) 3Bk EARRF S — PTG ST, DUREIEITERE. Moh, Tl
MEFOTE - DITR, B MW AREMETRE] S ERENNARERT,
(2) SHULETEE AT TE AL B BE AR A M B AB AT IR A 2N HT, S SZ R4 i
B H KRR ER T H 7%, HITRAXRKTERER.
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Ltk K LA R

1 E&ITKPRERERN 2 FRITRERR

— WA S STEAKHERE b (6.5m):  AHEFEKEEE by (40m); 4
FITRPE d C0.5m); HEAITIERZIABEE a (1.0m); FFNUTZEMIER D (6.5m):
MRS MTEMMENIER b (2.7m); F—FUTHMNE 0y (60 ) BF)
ST ny (60N RS p (0.1,

= BRFERBR: BAKTERE 8B 00,0.2,) RiZSEEETERT
(IR

= FFR R
v Esk, BT Ak
BT | MEARITHBRR L, (x,,5,,2,), (1,2,0..0s 1)
xii=b+(i-1)d;  y=D/2; z=h;
FFUT S | MEEATHARE L, (%,,.5,,020,)s (=1.20es M)

xiEbHG-Dd, = D2, z1=h;

2. BIE MAKTIEE KO0 KALEEE - SEAITEREM NI

5 AL ER P(x,,0) .

W, WTRE—INTE | DEMIT L(x,v.2,) FIF O, v,.20) FIAGT B

P(x.y0), Hox, y@HFFIRMEKE:
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LA P A i -1 38

(‘ ykylr_y[)._y

X—Xx, X=X

< J(y—ylf)z_i—(‘x—xh)z “—‘1.33)( '\/(y_yﬂ)z-!-(qun)z
=3 + (=0, + 1 O~y +(x—x) +(2,)

\_ y0>y>yh

3. BE, k& MG ARAS SRR 6. 4781y . SR
By NAMBNBE L, BELREE, . BETEEE .

RSP 1 DRI L (x,.0,.2) - BEHBE O(x, vor2,) A, MES
AN LB, (2. v.0) IREE (ASBE) TREBATRBESS, BINMEXz2 >k,
S A A HLREBE BN, 2 RMARATEE B EF 5 A4 6420 A 4
MERRAE, 2 tH AR

D/2+a—y+1)lb:
Yu—¥

Z =

B, 47 <hi, E] =0,
Bz >0, E; T PR

h

ATF: 6, =arccos
Vi, =07 + (- 30 + I

; 0<8,<x/2;

il #: y, = arccos —4 : O<p, <o/
Vo vy T

KBRS g, —1-05x Gt sin 0, mn)
" tgz(gh + -yll) Sinz(gn +7“)
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Ltk KL

AT RHRE: 1, =1561.72+17647.4x Jsin6, (ARAEEITHRHAR).

?7%’?%%”! Y&ﬁtﬂﬁfg3 E;n = Iou ) h 3
[, = %) + (3, = ) + BT

HEI NI K = BB,

4, IfER1E Q SRR

MR—ITE | AREIT L (x, 00,02,), BNRENE Q SAYAEF, TEAS
ZIEHER Ay, RS

h = =2+ (=) + ()
FRAE AR M A b A B BRI, T — FUAT 28 § M ERAITTE Q A ML

S AP )
E, =E, e .cosy, .

TR, AHE—THIE Q AR
Ep = gEm

FISE, TR AT Q M
Ey = iE 2

N Q SAEMBLT N AL

E,=E, +E

(&}

19



L ARG N R

Mtk 2. E&KTK G BT EREFIERRITRE

| AKFEE—SUTE |

| Wfik FEAITRESY|

[ BEARNREE |~

AN AR AMA
PO M JEREITATLE

i NG 2
252

1
[ A kR ] | A sk mRE N E]

AT A F AR |

LS Sk R e |

RAET KA

THRMERL

pini

A Ak T e 2 |

[k TR |
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[k e K it

M 3. KRIRBFRITEREFIERZIHRRE

I s

[ KFiTE

— i E

[ etk LeR TR B B %

——— | EE—BERTONE |

AR E. ASHA
P8I FRETEH

& GHE -
«1@%%§’>-Ji—

Gl EEAg) fok i |

B AB Ak TR

Biss Atk FreE |

AT KA

[ AS Pk R 0 2]

s

AREARES (4]

[ )i T IR e |

[ TR BE |

SRR KA (B msr Kk ik |
S L 7 B K P A
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P K

M 4. BFEITHR@E

AT K E RO 15‘—”“_ #TEE%%'-%EEEF‘ | lﬁ_
RN Y lﬁr“—‘%—ﬂﬂﬁfﬁlﬁ
— g, Isn
% m475E 0.55 BHRITH A
e . o
SBATIEZMEE 1.1 - Rﬁ%ﬁ:ﬂ::i o
\ - KF—Ees - [ :
FEFAT Z (B IE S 5.4 ®Y.Z)
50 20
WHER [10.7859555065

K — 0 R T

S e L

HRABREL Fr‘——mﬁﬁﬁa’wég[ﬁ__
S S CE—

AEAE BE T EoFmAs |5
= N LT
- e n e
REITINEE  [10 e
o KT [ae7
BT EMEE |65 MY - .
|500.n -100
THEEE 867337.525
B IR

B KPR — G B S R T A R
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Miff 5. SLETBAR L&

W: RTFHEAELT
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Lk NSRS i3

Mifs 6: sk LR AINFARIFNTTIE

1o 502 P S AT )

WY BR A 159N~169N\ 60°L ~61°F, #lSE 12 2003 4 10 [ 13 Fl.
2. RIS RALT

TR Y A BT A S N A B R 4 A T Bt 22 61 5. EHHE 49.7m,
TUTE 8.5m, SWE{LN 5811, FHLIHE 441kW, SE-S8BHHLI7 S, A28 4.

#ETAE R, HIhEA 120 Bx2kW, WA BEEREL. HAHE
e BRI RFBIEER 0.6m. RANTEFRHOFHHEN 3.0m, £4IT
SR RKCEEE A 1.0m.
3. MBBA

PO F AP LA 2R BIE A TR, B 5% V2B,
BB T 0 0~200000 Ix, SUYCHEAE 0.1 b K FRGHIARIBIE S SOm.
4. BUSE T RS AL B

MR KPR, LR THH GL 18 &) IEARETT R 1K FIFEAR R
it (WAEE, B SRR FEERY 3.0m, Bl 3.7mXcos35° , H¥P 3.7m
AMAERERE, 35° ARMBRKNKERA), EETHEMNEKE. UEKEA
Om. 2m. 5Sm. 10m. [5m. 20m. 25m & 30m.

RO e R

The position where the | Wi Tt
water illminometer put down : 1 1 The posilion where the
17m t | I3 water iminometer pul down
N PR
=R |
; | MS—
I (!
o i w
S I i fe>
) | 8.5m 12m
l -
i .

I bl Jigging machine

W HUEAL 61 vl IR B R I
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Mgk 1-12;

A1 A5 40~45m LAY B AL T F) 2 B 07 B b B 1) 643 S AR RARAR
RIE Vom Vo, Vio Vo110
(kW) (x10°m*) (x10°m*) (x10°m*> (x10°m*)

200 7.83 5.46 1.10 4.36
204 8.01 5.55 1.13 4.43
208 8.14 5.63 1.15 4.48
212 8.27 572 117 4.55
216 8.36 578 1.19 4,59
220 £.42 5.82 1.20 4.62
224 8.46 5.85 1.21 4.64
228 8.50 5.88 1.22 4,66
232 8.54 5.91 1.23 4.68
236 8.56 5.94 1.24 470
240 8.58 5.95 1.24 4.7
244 8.59 5.96 1.25 4.7
248 8.60 597 1.26 4.71
252 8.62 5.96 1.26 470
256 8.64 5.96 1.27 4.69
260 8.66 5.96 1.28 4.69
264 8.68 5.97 1.28 4.68
268 8.70 597 : 1.29 4.68
272 8.71 597 1.30 4,67
276 8.73 597 130 467
280 8.74 5.98 131 4.67

A2 5K 45~50m S498 45 T E I BT B o) ut 6f % L RKandkAn

JaR g o Vo Va Via Va0

(kW) (x10°m") (x10°m*) (x10°m*) (x10°m*)
200 8.15 548 1.10 438
204 8.19 5.57 1.13 4.44
208 8.26 . 5.66 1.15 4.51
212 8.31 5.74 1.18 4.56
216 8.37 5.79 1.19 4,61
220 8.42 5.84 1.20 4.63
224 8.47 587 1.21 4.66
228 8.52 5.90 t.22 468
232 8.55 593 1.23 4.70
236 858 5.96 1.24 4.72
240 8.60 5.98 1.25 4.73
244 8.61 598 1.25 4,73
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248 8.62 5.99 126 473
252 8.64 599 1.27 4.72
256 8.65 5.99 127 472
260 8.67 6.00 1.28 472
264 8.70 6.00 129 4,71
268 8.71 5.00 1.29 4.7
272 8.73 , 6.00 1.30 4.70
276 8.75 6.00 1.31 4,69
280 8.76 6.00 1.31 4.69
284 8.77 6.00 1.32 4.68
288 8.78 6.00 1.33 4.68
292 8.79 6.01 1.33 4.68

£.3 54 S0~60m BLAY R AE T B £ B 47 o oh F o AR AR

BIEE Voot Vo Vio Voo
(kW) (x10°m*) (x10°m") (x10°m*) (x10°m)
200 8.02 5.47 1.10 4.37
204 8.09 5.56 1.13 4.43
208 8.19 5.65 1.15 449
212 8.29 573 1.18 4.56
216 8.36 5.79 1.19 4.60
220 8.43 5.83 1.20 4.63
224 8.47 5.86 1.21 4.65
228 8.52 5.89 1.22 4.67
232 8.55 5,92 1.23 4.69
236 857 5.95 1.24 4.71
240 8.59 5.97 1.25 4,72
244 8.60 597 1.25 4.72
248 8.62 5.98 1.26 4.73
252 8.63 5.99 1.26 4.72
256 8.66 5.99 1.27 4,72
260 8.67 6.00 ’ 1.28 4.72
264 8.70 6.00 1.29 4.72
268 8.71 6.00 1.29 4.71
272 8.72 6.00 1.30 4.10
276 8.74 6.00 1.31 4.69
280 8.75 6.00 1.31 4.69
284 8.75 6.00 1.32 4.68
288 .76 6.00 1.32 4.68
292 8.77 6.00 1.33 4.68
296 8.77 6.01 1.33 4.68
300 8.77 6.01 1.34 4,67
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£ 4 F5K 60~70m $£4Y:8 45 1 F) 4 &0 ¥ o B 63k Rk AR

BI)E Voo Va, Vi Vo0
(kW) (x10°m*) (x10°m") (x10°m*) (x10°m")
240 12.04 8.35 1.59 6.76
244 12.56 8.53 1.67 6.86
243 12.83 8.66 1.71 6.95
252 13.08 8.80 1.76 7.05
256 13.26 8.90 1.79 2.11
260 13.35 8.96 1.8 7.5
264 13.45 9.01 1.83 7.19
268 13.51 9.07 1.84 7.22
272 13.58 9.10 1.86 725
276 13.63 9.14 1.87 7.26
280 13.66 9.19 1.88 230
284 13.75 9.22 ‘ 1.89 7.33
288 13.77 9.25 1.91 734
292 13.81 9.29 1.92 7.37
296 13.85 932 1.94 7.38
300 13.89 9.35 1.95 7.40
304 13.94 9.38 1.96 7.43
308 14.00 9.41 1.97 7.44
312 14.06 9.45 1.98 7.47
316 14.11 9.49 1.99 7.49
320 14.18 9.52 2.01 751
324 1421 9.56 2.03 7.54
328 14.24 9.60 2.05 7.56
332 14.28 9.65 2.07 7.58
336 14.30 9.67 2.09 7.59
340 14.34 972 2.11 7.61
344 14.37 9.74 2.13 7.61
348 14.39 9.76 2.15 7.61
352 14.41 978 - 2.17 7.60
356 1444 9.79 2.19 7.60
360 14.46 9.78 2.20 7.58
364 14.48 9.78 2.21 7.57
368 14.50 9,78 2.22 7.56
372 14.52 9.78 223 755
376 14.53 9.78 2.24 7.54
380 14.56 9.78 225 7.53
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£.5 At 40~45m S B A5 A F) 4 & ATITE oY 493 oK Rtk AR

il pERIE: Vom Vo Vio Voo
(m) (kW) (x10°m*) (x10°m®) (x10°m®) (x10°m*)
045 . 240 8.05 525 1.13 4.12
0.46 240 8.13 530 1.14 4.17
0.47 240 8.19 5.36 1.15 421
048 240 8.24 541 1.15 4.26
0.49 240 8.33 5.49 1.17 4.32
0.50 240 8.39 5.56 1.17 439
0.51 240 8.44 5.62 1.18 4.44
0.52 240 8.48 5.68 1.19 4.49
0.53 240 8.52 571 1.19 4.52
0.54 240 8.56 5.75 1.20 4.55
0.55 240 8.58 5.78 1.20 4.58
0.56 240 8.59 5.81 1.20 4.61
0.57 240 8.61 5.85 1.21 4.64
0.58 240 8.62 5.87 121 4.67
0.59 240 8.62 5.92 1.21 4.7
0.60 240 8.64 5.97 121 4.76
0.61 240 8.65 6.03 1.21 4.82
0.62 240 8.65 6.08 1.21 4.86
0.63 240 8.65 6.11 1.21 4.89
0.64 240 - 8.65 6.13 1.21 4.92

£ 6 #BK 45~50m SLEY G A5 T E) & SITITIE N i KAk AR

£ ¥R RER Vo Vo Vig Vo 110
(m) (kW) (x16°m*) (x10°m*) (x10°m*) (x10°m’)
0.45 260 8.09 527 1.13 4.14
0.46 260 . 817 5.33 1.14 4.18
0.47 260 8.23 5.38 1.15 423
0.48 260 8.28 5.43 1.16 427
0.49 260 8.37 5.49 1.17 432
0.50 260 8.43 5.54 1.18 436
0.51 260 8.48 5.60 1.19 4.41
0.52 260 8.52 5.65 1.19 446
0.53 260 8.56 571 1.20 4.51
0.54 260 8.60 5.75 1.20 4.55
0.55 260 8.62 5.80 1.21 4.59
0.56 260 8.63 5.85 1.21 4.64
0.57 260 8.65 5.89 1.21 4.68
0.58 260 8.67 5.93 1.22 472
0.59 260 8.67 5.97 1.22 475
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0.60 260 8.68 6.01 1.22 4.80
0.61 - 260 8.69 6.06 1.22 4.84
0.62 260 8.69 6.10 1.22 4.88
0.63 260 8.69 6.14 1.22 4.92
0.64 260 8.69 6.16 1.22 4.95
0.65 260 8.69 6.18 1.22 4.96
0.66 260 8.69 6.21 1.22 4.99
0.67 260 8.69 6.22 1.22 5.00
AT 5K 50~60m S AL TR S ST BN 4935 SRR AR
yaf i BIE Voot Vo.r Vio Vo0
(m) (kW) (x10°m®) (x10°m’) (x10°m*) (x10°m™)
0.45 280 8.11 5.30 1.14 4.16
0.46 280 8.19 5.34. 1.15 4.19
0.47 280 8.25 5.38 1.16 422
0.48 280 8.30 5.41 1.16 4.25
0.49 280 8.39 5.45 1.17 4.28
0.5 280 8.45 5.49 1.18 4.31
0.51 280 8.50 5.53 1.19 4.34
0.52 280 8.54 5.56 1.20 4,37
0.53 280 8.58 5.60 1.20 4,40
0.54 280 8.62 5.63 1.21 4.43
0.55 280 8.64 5.66 1.21 4.45
0.56 280 8.66 5.69 1.21 4.47
0.57 280 8.68 5.73 122 4.51
0.58 280 8.70 5.77 1.22 4.55
0.59 280 8.72 5.80 1.22 457
0.6 280 8.73 5.84 1.22 4.62
0.61 280 8.74 5.86 122 4.64
0.62 280 8.75 591 123 4.69
0.63 280 8.75 5.95 1.23 4.73
0.64 280 8.75 5.99 1.23 4.76
0.65 280 8.75 6.05 1.23 4.82
0.66 280 8.76 6.09 1.23 4.86
0.67 280 8.76 6.13 1.23 4.90
& 8 A5 HK 60~70m S48 AL T B £ & 17 k7 SR8 49 5 4R KAk AR

Nl BINE Voo Vo Vi Vo..ie
{m) (kW) (x10°m*) (x10°m*) (x10°m*) (x10°m*)
0.45 320 13.54 8.75 1.90 6.86
0.46 320 13.61 8.79 1.91 6.89
0.47 320 13.67 8.83 1.91 6.92
0.48 320 13.73 8.87 1.92 6.95
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0.49 320 13.81 8.91 1.93 6.97
0.50 320 13.87 8.65 1.94 7.00
0.51 320 13.92 8.98 1.95 7.03
0.52 320 13.96 9.02 1.96 7.06
0.53 320 14.00 9.05 1.96 7.09
0.54 320 14.04 9.09 1.97 7.12
0.55 320 14.06 9.12 1.97 7.15
0.56 320 14.08 5.16 1.97 7.19
0.57 320 14,10 9.20. 1.98 7.23
0.58 320 14.13 .24 1.98 7.26
0.59 320 14.14 5.26 1.98 7.27
0.60 320 14.15 9.30 1.98 7.32
0.61 320 14.16 9.33 1.98 7.34
0.62 320 14.17 9.37 1.99 7.38
0.63 320 14.17 G.41 1.99 7.42
0.64 320 14.17 946 1.99 7.47
0.65 320 14.18 9.50 1.99 7.51
0.66 320 14.18 9.54 1.99 7.55
0.67 320 14.18 9.58 1.99 7.60
0.68 320 14.18 9.61 1.99 7.62
A9 AEK A0~45m R4 B A T F R S AT IT B B 495 SRR AR AR
i BI# Voo Vo Vi Vo110
(m) (kW) (x10°m®) (x10°'m*) (x10°m*) (x10°m*)
4.0 240 7.09 5.38 0.99 4.39
4.1 240 7.25 5.47 1.02 4.45
4.2 240 7.52 5.55 1.05 4,50
43 240 7.75 5.64 1.09 4.55
4.4 240 7.87 5N 1.11 4,60
4.5 240 8.12 5.80 . 1,14 4,66
4.6 240 8.25 5‘8(4 1.16 4.68
47 240 8.31 5.86 1.17 4.69
4.8 240 8.47 5.89 1.20 4.69
4.9 240 8.51 591 1,21 470
5.0 240 8.58 593 1.22 4.71
5.1 240 8.62 5.94 1.23 471
5.2 240 8.65 595 1.23 4.72
53 240 8.67 5.96 1.24 4.72
5.4 240 8.68 5.96 1.24 4,72
5.5 240 8.67 597 1.24 473
5.6 240 8.67 597 1.24 47
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57 240 8.65 598 1.24 4,74
- 58 240 8.65 5.98 1.24 4,74
59 240 8.65 5.98 1.24 4,74
6.0 240 8.63 598 1.24 4.74

F10 A5 45~50m BR49:8.45 R F) £ & 0707 & 0 6% S R AR AR AR

-t BIE VYoo Vo Vie Vo.1-10
(m) (kW) (x10°m*) (x10°m*®) (x10°m*) (x10°'m*)
5.0 260 7.11 5.42 0.99 442
5.1 260 7.27 5.47 1.02 4.45
5.2 260 7.54 5.58 1.06 452
53 260 7.77 5.63 1.09 4.56
54 260 792 572 1.12 461
5.5 260 8.14 5.81 1.15 4.66
5.6 260 8.27 5.85 117 4.68
57 260 8.37 5.88 1.18 4.70
5.8 260 8.49 5.90 1.20 470
59 260 8.53 5.92 1.21 4
6.0 260 8.60 593 1.22 4.7
6.1 260 8.64 5.94 1.23 4.72
6.2 260 8.67 5.95 1.23 472
6.3 260 8.69 5.96 1.24 472
6.4 260 8.70 597 1.24 4.73
6.5 260 8.70 597 1.24 4.713
6.6 260 8.69 5.98 124 473
6.7 260 8.68 5.98 1.24 4.74
6.8 260 8.67 5.98 {.24 4.74
6.9 260 8.67 599 1.25 474
7.0 260 8.65 5.99 1.24 4.74

A 115K 50~60m 884978 45 R B) 4k 24TIT 5 B 6d ik A AR ARk AR

K] BIE Voo Vo.i Vio Vo0
(m) (kW) (x10°m’) (x10°m®) (x10°m*) (x10°m®)
5.4 280 ’ 8.39 577 1.17 4,59
5.5 280 8.52 5.84 1.19 4.65
5.6 280 8.64 5.88 1.21 4.67
5.7 280 8.75 5.92 1.23 4.69
5.8 280 8.82 5.93 1.24 4.69
59 280 3.87 5.95 1.25 470
6.0 280 8.93 5.96 1.26 4,70
6.1 280 T 897 597 127 4.7]
6.2 280 9.01 5.98 1.28 471
6.3 280 9.02 5.99 1.28 471
6.4 280 9.03 6.00 1.28 4.71
6.5 280 9.03 6.00 1.28 4.72

6.6 280 9.02 6.01 1.28 4,72
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6.7 280 9.00 6.01 1.28 4.73
6.8 280 9.01 6.01 1.29 4.73
6.9 280 9.00 6.01 1.29 4.73
7.0 280 8.99 6.02 1.29 473
A 12 MK 60~70m S4B AL A B & 6Ty & o Ak oRIRRAR
K BT Vaor Yo Vi Vo0
(m) (kW) (x10°m*) (x10°m*) (x10°m® (x10°m’)
6.2 320 12.69 9.35 1.96 7.38
6.3 320 12.84 9.40 1.7 7.43
6.4 320 13.02 9.43 1.97 7.46
6.5 320 1326 9.45 1.98 7.48
6.6 320 13,41 9.47 1.98 7.48
6.7 320 13.63 9.48 1.99 7.49
6.3 320 13.76 9.48 1.99 7.49
6.9 320 13.86 9,49 1.99 7.49
7.0 320 13.98 9.50 2.00 7.50
7.1 320 14.02 9.51 2.00 7.50
7.2 320 14.09 9.51 2.01 7.51
7.3 320 14.13 9.52 2.01 7.51
7.4 320 14.16 9.53 2.02 7.51
7.5 320 14.18 953 2.02 7.51
76 320 14.16 9.54 2,02 752
77 320 14.16 9.55 2.03 7.52
7.8 320 14.15 .55 2.03 752
79 320 14.13 9.56 2.03 752
8.0 320 14.13 9.56 2.04 7.52
8.1 320 14.11 9.57 2.04 7.52
8.2 320 14.09 9.57 2.05 7.53
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