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SUMMARY
1. Title

A Development of the Chilling System of Live Fish Hold

for Trap Fishing Vessel
II. Objects and Importance of the Project

Being rich in protein and vitamin A(200 times more than beef), live
sea-eels are being spotlighted for beautiful face and developing physical
strength in summer season. So the consumption of them is increasing every
year.

Usually, most of the sea-ecls are consumed by the live fresh condition. So
they catched by the trap fishing vessel on the fishing ground must be kept
under the live condition in the live fish hold, and transported to the fish
market under the same condition. Accordingly, to keep or not them under
the live condition during the while is linked directly with this fishery
remains or not.

The live fish holds of a existing vessel have many scuppers to keep
catches under the live condition. But, during summer season (especially, July
~ August), due to rising of sea water temperature, the increase of catches’
death-rate is coming to the front to big problem.

At present, most of off-shore trap vessels are stopping fishing during
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summer season that sea water temperature is high. Part of vessels install the
chilling system similar to the other type fishing vessel’s and do fishing. But
because the systematic and scientific development wasn’t achieved about the
chilling system, many fishermen had to undergo much economic damage
with the frequent troubles.

This circumstance is giving the blow against fishermen with the
income-decreasing and the difficulty of crew’s supply & demand and
management. In addition, the depression of the external situations like the
departure of WTO system and the plan of EEZ(exclusive economic zone)
proclaim is forcing them into improving their fishing condition. By this
international and domestic circumstance, development of the chilling system
including the various necessity equipment is demanded sincerely for live fish
hold for trap fishing vessel.

This project has two objects as follows in order to satisfy this demand.
1) With developing the chilling system of live fish hold so that the

death rate of sea-cel can be minimized, makes it possible to keep

fishing up all through the year. Providing that, fishermen will be
benefited the income-increasing and released in the difficulty of crew’s
supply & demand and management.

2) By means of extracting the chilling system’s utility and efficiency
through the trial fishing, presents the basic design condition and the
standard model of the chilling system in order to supply widely for

this fishery and applicate for the related industry.



M. Contents and Scopes of the Project

1. Survey of the existing vessel and the fishing status.

Surveyed the installation status of the chilling system of the live fish
hold and the fishing status of a existing wooden vessel and a new built
FRP vessel.

a. Survey of Fishing vessels

o A wooden vessel : G/T 60 tonnage class 302 SU DUK HO

o A FRP vessel : G/T 69 tonnage class 311 TAE NAM HO
b. Contents of Survey

© Main principals

© Main equipments

o The chilling system of live fish hold

o Improvement point and problems

2. Development of the prototype equipment installation vessel
Compared and investigated problems occur possible when the

prototype equipment is installed in the existing vessel and new built

vessel.

3. Check of the changes about the serum and muscle components

of eel.

© Experiment contents



Changes on dissolved oxygen in seawater with non-aeration during

storage at various temperatures and densities

Changes on total ammonia in seawater with aeration during storage

at various temperatures and densities.

Changes on serum and muscle components of eel during storage in
refrigerated seawater keeping concentration of d4ppm dissolved
oxygen.

- Changes on serum and muscle components of eel during storage in

refrigerated seawater including 30ppm ammonia.

4. Development of the chilling system of live fish hold.

Researching and analyzing the basic plan of this project, the research
results about a existing vessel and the related foreign data, we designed
the chilling system diagram and the related electric system in order to
make the refrigerating cycle including the 4-basic components, that is,
compressor, evaporator, condenser, evaporating press. regulating

valve(expansion valve).

S. Completed the component’s specification and the detailed
manufacturing drawings.
Drawed up the specification in order to keep up the best performance
and also be convenient for the repair and maintenance. And with basing

on this, completed thc manufacturing drawings in order to satisfy the



related regulation.

6. Manufacture and installation of the chilling system.
Manufactured and installed the chilling system in the selected fishing

vessel.

7. Trial fishing and analysis of result.
a. Trial fishing
o Survey of Fishing vessel : 35 SUNG CHANG HO(69 ton class,
FRP)
o Date : 1996. 7. 31 ~ 8. 1

o Contents

Working condition of equipments of the chilling system.

Measured dissolved oxygen and ammonia concentration.

Measured the temperature of live fish hold.

Checked the final death-rate of sea-eels.
b. Analysis results
o Working condition of equipments of the chilling system was
good. And by operating equipments of the chilling system
automatic, all crews were engaged in fishing.
o The dissolved oxygen was kept to about 19ppm.
o The ammonia concentration was kept to about 5 ppm with a

short period fishing. The ammonia concentration must be kept



to below 30 ppm by the 1.5 times circulation of fish hold
volume each day with a long period fishing.
© The chilling water’s temperature was kept to about 14°C higher
than 12T.
But the chilling water’s temperature was higher than the limit,
dissolved oxygen and ammonia concentration was afford to satisfy
the each limits. And with a short period fishing, the death-rate of

sea-eels (5%) was much the same with the winter’s

IV. Results of development and suggestions for

the practical use

1. Results
a. Summary of basic theories for the chilling system of live fish hold.
b. Extracted the optimal survival condition based on the changes about the

serum and muscle components of eel.

o The optimal chilling water temperature : about 12T.
© Dissolved oxygen : above 4ppm.

© Ammonia concentration : below 30ppm
© The exchanging quantity of the chilling water : 1.5 times of hold

volume per day.
c. Summary of various design data and guidance for the chilling system
design.

d. Development of sea water direct cooling system in order to minimize



the death-rate of sea-eels.

2. Suggestions for the practical use

1) For fishermen and ship yard

a. Trap fisheries codperatives and korean fishing vessel society(KF) let
fishermen and ship yard know positively this manufacture to supply
widely.

b. Coach manufactures about the technique for the manufacture of this
chilling system so that fishermen trust this system.

c. Because of reduce maintenance expanses and extend vessel life, govern-

ment lets them know positively building of FRP vessel.

2) For governmental authority
a. When government performs the support project for equipment
improvement, we suggest that government use practically this prototype
equipment.

b. To supply widely this prototype equipment, we suggest that government
support part of the installation cost with support funds of government
about fishing equipment.

c. We contracted that KF(A) charges about management and usage of this
prototype equipment, trap fisheries cooperatives(B) charge deposit of it,
fisherman(C) uses it. We suggest that government take action to give
trap fisheries cooperatives the property of this prototype equipment after
2 years. For reference, trap fisheries cooperatives(B) paid the part of

installation cost of the prototype equipment.
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T €% 49olA Ql0-value: 1.2080]Q. 2™, Ea:x -14.25 Cal/mole& L}EMY
ATH< Y 3-4>).

<E 34> WEZ] H¥z ZF ex9 A4 F RPojE 7 AE
Y2 £8A0 A543 22 443 A4S ESS(minY)

ex 4= 5T 10C 18T 25T
10% 0.017 0.038 0.065 0.093
20% 0.018 0.045 0.077 0.111
30% 0.019 0.060 0.090 0.140
40% 0.025 0.075 0.136 0.179

TRl FEUET} 30%Q BH<AY 35>)E §ENLTF FasRE
7t #84E8x 10% 2 20%20H BRAW, A FFE JeEHAS F, 25
TN 458, 18TAAME 602, 10CAA= 758 Foll A4 L dodle &
EZALFE FEQ lppm7tA ZASFATHL E 3-3>). 2, STAZAAE
S ZA AT Favt 49 dAE 3908 Fol o gl ==Y, 5T
A BFo| A2 AAEE vl 3, 0CAFANE 44T
ozt 33 Hom AL &£32 AFZEIA AASAT. T FE4UE
30%9 &4F AFLZNAM FEZALF FLLEZAFE 25TAAE 0.140



min "}, 18Tl A 0.090 min !, 10Col A& 0.060 min "}, STColAE 0.019
min 'O|YTH<K E 3-4>). 23, FELIYE 30%9A 15CT~25CTLE9Y
o A Ql0-value:= 12128 2™, Eax -15.14 Calmole]-&& YVEMAUTH< 2
Y 3-6>).

B3 #EUE 0% BH(<AE 3-7>) ALY FAEET)
FELE ZHL UegUo 257 &4 wr. F, 24L&

SEZN4F lppm7tA] ZASEH FYs AL 25TAAE 352, 18TAA

fr

458, 10CAAME 658 AHoH, 5CAME 300822 AF3] =AU
E, 0CoAMe AL &£3 W&o AASHAHKE 3-3>). THo #82%
o 40%9 ZF AFLEANA SEZALF FALEE AFE 25TdAMe
0.179 min ~!, 18ClA¥E 0.136 min "}, 10CHAAME 0.075 min !, SCAME
0.025 min !9 g€ VERAJATHK E 3-4>). 281, $EYE 40% A <
15C~25C &= 9 YolA Ql0-value= 1203028, Eat -15.49 Cal/moleE
GJERNATH< Y 3-8>).



0 100 200 300 400
AR 71 (E)

<Y 33> v EN3HzE F4F2x9 AF Fol BFAE 20%
dxg AR Fol §244F9 ¥



F 42£5{In(k X 10°min™)}

y = -7.1696X + 28.892 R"2=0.930
Ea = -14.25 Cal/mole
O\ Qu- 1208

5.00

4.50

{

4.00

3.50F

1

3.00

2.50r

2.00 A 1 A i i 1 A 1
3.30 3.40 3.50 3.60 3.70

AZLeE(1 / TCK x10%)

<3Y 34> MZIBHE $FE 20% A2 AR F
$ERLFRLY 22 EA A



24254 F(ppm)

AZ7T(E)

<2y 35> WEJNFHZE FFLx A5 FTA BFAE 30%
dx2 AZ Fo] §244F9 Uy



% 4£%(Ink X 10°min")}

5.5
y = -7.6176X + 30.632 R"2=0.890

sol ‘Ea = -15.14 Cal/mole
i A Qo = 1.212

4.5 r
4.0F

3.5

1

2.0 . L A 1 n i 1
5.30 3.40 3.50 3.60 3.70

AZLx=(1 / TCK'%X10%)

<Y 3-6> HZJAHZE BAOE 30% =2 AR F
SEZNAGHALY S EA W



HEZNYHE 40% VEE ZF LT #HEFo BFAE HAIAA
Bl AAAMAE BERE AHE (KE 3-5>)0 JEhRAT. HFLET}
EobRol wetx a8l F£8EUE7 Fobdd waly XAFAIZEe] A%t
25CTAHRZAME HFIYE 40%90HE 1.5AF xALstAT. ol2ig a4
e ARAE 5o @2 §EZALY FALEY 5oz A A4 o
g RAtolth. Holle JYEIUA FAAT AJLEE 30CTE 2HE We,
SUEd BAQol &AL TY FaAr A BRHAYDT HFH I
Fe| Mejo] WetEHA YAt XY AWA AP Ed, ol
T heat shockel 9% XAtz AzZEnh wabd, A7l £ gl
3k B-4olel heat shockoll &% AAbdl Fosjof & HAolth AFL=7} 18
T 2 10CE Wobgol wats AAAZEE ZdolA& Uethiidnh &, 53
FEYE 40%NA 18TAAME 3241, 10CAAME 72418 YRR O,

mo B

i)

58 5T AFAAE 10/ ¥l FANE AALsA Witk olad 2%
L BRolE Aeoz £435E AL ST FAY £42EU8 4
B 2z 4z

<E 35> HZ7] JHZE 4F 259 H5Fo FFE 0% Y2
T8 Ao B-Fojo] X ALA| Zk(hr)

0T 5T 10T 18T 25T

1.4 104] 7+ o] A 7.2 3.2 1.5
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A %(ppm)

<

N

4

0 100 200 300 400
A 713H(¥)

<Y 37> v EJNAH 2 4FLx9 g Fo 5FolE 40%
Az AF Fo 234 F9 W3



g AE&E(In(k X 10°min™)}

A2

4&

y = =7.7934X + 31.529 R"2=0.896
S.S5F Ea = -15.49 Cal/mole
Qo = 1.203
o
SOF
L J
L
4.5+
o
4.0 F
3.5F
®
3.0 A 1 . i a 1
3.30 3.40 3.50 3.60

AZLx(1 / TCKx10%)

<32y 38> MEJNAHZE BAOE 40% =2 AP F
SENALAGFTALAY x4 EH A3



A3d Z7) Zg s Z4F &5 L 4o AFGFq
dZ Yol BAFe]d}

BETUIST)S SAFOE 12~13A3 2o W2 do jdE F4 3
2L ZHsY, AALAFEFTY 80~90%E ¢gEYol F4YL uyd.
Baldwin (1937)0ll 93l KEFAFFTE 2L HAE AR wldE T o
FES sl Ae AL dEYoin, & vlo]23e] NH3 ° H20R o|RL
pH7} Eolx| & ulslia]e] Aela A5t E4o A o 2ol 33
B9 4L oFd gy fdE2Ag, BF 30ppmo] HE AEA @R
TH, 1967). ¥l &, FEE, AREH JFG9 ZeYEAFTLE £45E A3
LEA 7| aerationdl] &3t §FE X, oJF9 ofrlnlE Tholr ZEZY
o] fdel Hu. AAHE dEUotes cl2xydFAZ AAY F Ud
(Nemoto; 1957, #iFF; 1957).

Bl s BH0lE 4F 2 2 Z4F Udx2 Z7|4"Hd AFF
WA 2 EFo st A4HE FRUGY AFeE ¥ U= me
A A3zt @ AAHE dEYotel Hdlo AAstE AE BEAIA
o}

wd

1L Ag 2L 9y

7t. As

B 4 ol(conger myriaster)& FAtAA R2E 3 Aelol M 180~230g9 A&
T - Htete 2Ed 2 ES At of 24 2 P Fol 4AYP
o] AH&3tHtt.



. 433

) AZzA

F2o] 244 #{+@OTC, SC, 10T, 18T, 25T) EHole #4&
A=EE 10%, 20%, 30%, 40%2 ZAs Q1A Z7AddHz2 HAA59Q
t}.

2) ¢dEYol BYFY &3

A7 dFex 9 AF FEEAxo BFIE HFAA, AFFo A
AEle d2UYotFE Solorzano(1969)9] Wl wetr ZAFHsUc. F, o
HES dEFoI20] othite] FEoIH AN YEZIZA S Zozt
4oz FHED By AYste d=EHE P FFE 640nmol A
ZA3te Wolth

2 A% 2 nd

olFe A EE ol7tn2REH wEsEs AAJFE FoM gERYolr}
7 Bgol A Jon, drYole ojFol tiE FF¥L HHAA =

Uo7k 54& vtk 2 S48 pHl 2&€FE & £20] 5248 7
stth. =, 4R Yot s&Fo o Az AAMHE ofFo T FFH (AL
88 AHE YoINNE B Yt ofol I FEUcle A} BEE
30ppme 2 <A Ut

Z+E Y% (10%, 20%, 30%, 40%)2 ZAE 4o BAols: YuA =)

oN

O

FeH(D.O.3t & SppmAFT R FANE ZF 2X(0T, 5T, 10T, 18T, 25T)ll
ARHAA, A5-F9 Gl A4zl Wkl EU}l A4 LE o



ZHE <Y 9~16>9) JEHAAG.

BHole £8I9%7t 10% BAH(<2Y 3-9>), A% =7 &S
ArFe dryol Ade] @xton, (Y 25 FAQe] GRYG} F=
7} 40ppmo] T AL Fo] XNASIAG. ol F A YW o {9
XAle] a7sE gRU X 30ppmET &2 otk AFexE o
g, 53 AAExQ 40ppm7tA] At e ATL 25TAAE 14
Al Zh, 18TAA = 31412 10CTAAME 35417, 2d83 5T AME 40430l
< E 3-6>). &8 0CAZANME AF 77T Fo Yt AHL A9
TEEA Fen AL shockZ At A 141 F o) A3 ATT

B4 £8UE7 10%U Aol dF AFezoAM drdol A4 &
T AFE 25CAAE 317 k7!, 18TAANE 159 A7), 10CAAE 113

hr™l, SCAAME 102 hr lo]QEH<E 3-7>). 283, £49E 10%9A4
15~25C &5 gYgdiA e Ql0-values 1.0720]% 22, Eax= -9.101 Cal/mole
€ YAt 2 g 3-10>).

<E 36> 7] A2 4F 259 dAFFd FFolE Z
Axdg $S44A daF gryel Fx7 40ppm7t A
cgste=d da e Azh

o
ki

e 0C 5T 10T 18T 25T
10% - 40 35 31 14
20% - 33 26 23 11
30% - 27 19 15 10
40% - 23 15 12 9
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Z9lw Yo} (NH,-N, ppm)

O A [ A 1 L 1 2 1 A 1

0 10 20 30 40 50 60

A7 71ZH(A 2)

<Y 39> ZJNARHZ FLxe S5 Fo FFoE 10%2 A==
AR Fo gryol AAFe W3}



dxol 7 £E44 {In(k X 10°min™)}

8.1 '\ PY y = -4.58036X + 23.290 R"2=0.908
r Ea = -9.101 Cal/mole
7.9r Qo = 1.072

7.7
7.3r

7.1 F

6.7

6.5 . . : — .
5.30 3.40 3.50 3.60

AZL=1 / TCKx10%)

<3y 3-10> Z7 482 BRE 102 9= ZFexyz AR
Zo] gdeuol AT Wgid dF 2xdEH



<E 37> Z7] Y2 F 59 H5Fd BARos 2
A2 £84A #A5F gRYol AAET A5 (hr?)

T
- > 5T 10°C 18C 25C
10% 1.02 1.13 1.59 3.17
20% 1.20 1.51 1.95 3.20
30% 1.62 1.83 2.45 3.55
40% 2.03 2.27 2.85 3.84

B39 $8UTT 20%Q AS(<2E 3-11>)E, ¢RUol AL
ol ¢7tel Aozt UUAT FEUYE 10%9 FAME AL VAR
o F, 25CAME 1123, 18CAAAE 23Xk, 10CAAE 26413, 5T
ANAE 33417t Fd] AAL FEQ 40ppm7t A ASSFAHKE 3-6>). 2
g2, 0OCAHZANME 10% DA 9 vl7lA 2 AL shock® A A =7
of 2AtetATh. B FEIYE 20%0M4 G4F 2N HFFA U=

Yol A &% Ad 25ColME 32047 ), I8CAAME 1954771, 10

TAME 151 ™!, 5CAME 120 hr o] YTH(< B 3-7>). a8, &
AT 20%NA 15~25C =G Gl A9 Qo-valuex 1.0600] Y o,
Ea¥x 7.721 Cal/mole® VEMHATH(<ZY 3-12>).

ZA7F dad Aoz AZEERCY FRIUEI 30%Y BH(<2H
3-13>)% gRYol AMHZ FETr £49% 10% D 20%Rche Wt
Ak, FARE 25 o EA49 AYE YEliAT. F, 25TAA = 1047, 18
ToAlAE 15412, 10CAME 19412, 283 SToAlME 2747 Fd A}
FTEQ d0ppm7tA] A AHKE 3-6>). 2, 0CAHBZAME AL
shock® A7 Z7]d Attt B0 84U 30%90A &4F 222 A
ZFl gdrYol APALEENT

fr

25Col A 3.55 hr™ L, 18Col Al 2.45 hr™),
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o} g o} (NH4-N, ppm)

0 " 1 b i A i i i A 1 i
0 10 20 30 40 50 60

AR 71(A12H)

<Id 3-11> FI B2 4F259 5 Fol $FE 20%
B2 AF Fo 2ol AAHF W3



8.2

® y = -3.8857X + 21.039 R"2=0.965

8.0 | Ea = ~7.721 Cal/mole
Qo = 1.060

7.8

7.6

stryol Z7t £544 {Ink X 10°min™)}
~
F .S

6‘8 A ] e i s ]
3.30 3.40 3.50 3.60

AZex1 / TCK'x10%)

<29 3-12> EZJ|ZH=E $F0le 20% U= FFEecyz AF
Fol dEYol A Wl UiF Sxg=H



10CAM 245 k7Y, 10CIAA 183k}, 283 S5CAA 1.62hr '9 &
e QA< E  3-7). 233, $£ILE 30%94 15~25C &5 FHAA
o] Ql0-valuedl A 1.83 iy~ ! 1048021, Eat -6.400 Cal/mole-2 ENY
ATH<L Y 3-14>).

Aol 84U 40%QY BH(<IH 3-15>)E FEYct F7t £x7}
FgexozAge Ve, 257t &5 w3t F, AAEEA 40ppm
72 Z7tsted dale AlZEE 25TAME 9417, 18T AT 12413, 10T
A AE 15417, 5CAME 23A|OIUHKE 3-6>). =, 0CAAME AHE
shock W&o AFZ70l AAsIATH 5] $£8USE 40%0A4 #4F AR
e5olA gRYol AMEE A4t 25CoME 3.84 by !, 18T E 2.85
7Y, 10CANE 227 A7), 283 5CTAMNE 203 7' @& VeI
. 2383, $4UE 40%d0ME 15C~25C 2= FHoA Ql0-value=
1.037°0]902.9, Eax -4.944 Cal/moleE YVEMHATHIE 3-16). (<E 3-6>),
(<E 37>)0 E7AE2 43 259 550 3ol 4 2z £
A9 HFFe grUst XNALEEQ 40ppm7tR] AEEte AN R
Yol A4 £% A4S Jenidd. 2% dxd 2 243 AFexdA ¢
2uol A4 £5 AFE vy RA, F8YUEV YE&FF 25T 18T
Atole] tmuUol AAHEEAFe A7 F& JERRLT, 18T 10T 2
g 5TAeldE &% o&4L vehli At 25T} 18CTF 9  Aol=
gt olald Ane B F9 fH et F2ET ¥, FHolx
18Col8t2 FAAA FE Aol trle A2 FRY Ao AAHEE
AArsteE Aot melA, sl & sA7dE o8 BRFE AF
of &80 g¢RUol AAd oF NALE F7] AHAME A% F22
% 18Col3t2 ¥F7 A% A7 Bad ez A4d.



50

Z9t o} (NHs—N, ppm)

0 S5 10 15 20 25 30

AZ 71N )

<2 313> EZ/NRH2 ZF L5 HF Fo] FHFOIE 302 =2
AR Fo g2yol AAF W3



e Yol F7} £ 44 {Ink X 10°min™))

y = -3.2221X + 18933 R“2-0.972
82 @  Ea=-6.400 Cal/mole

Qio = 1.048
8.0 F
7.8F @
7.6
7.4 ‘ o
7.2 : : : — ‘

3.30 3.40 3.50 3.60

AZLe=01 / TCK'x10%)

<2y 34> Z7dH=E T3 E 0% U= gFexEz AR
Fol gEYet AQFe] Wsto] dF 2xoEA
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Z9tx1]o} (NI14-N, ppm)

» 25T
0 . 1 A 1 x 1 N 1 R 1

0 5 10 15 20 25 30

AR 71(A3)

<Y 315> ENAUZ F259 dHF Fd FFOE 0% Y=
AR Fo gryyol AAAF W3



8.2

7.8 F

7.6

dmuol #7 £X44 (In(k X 10’min™)}

y = -2.4883%X + 16531 R"2=0.926
Ea = -4.944 Cal/mole
Qo = 1.037

<Yy 316> ZJ U2 BRFOE 0% == 4FexHE AR

3.40 3.50 3.60

AZLE(1 / T(CK'1%x10%)

Zol gEvol A% Wt T 24T



A4 A5 FRUCL 30ppmAE oA B ol o]
A @ g Qe W3l

Azl A4Y FEUcte] olfd tF FLe waAAY FEYolr}
£4¢ JEUE, 2 S4S pH % £20 5848 Z@el LA Aok
, Ak ol f9 gtRUol AAFFL 0mg%olH, of FE YA
259 AxeA "ok A2 AgATel ostw FFole] AL Uw
£ we) gEUol Aol domg%ol ERF YAATD Fol AAsE
Aoz UERoDZ, oY% $FlE AN GT 4557 AR
olgel GrUclst 4%l 44 FHSHES B4E SHAY FEY
ol AA FAE FAHoE & Aolth

B AL A1 2 289 d¥PA2RH BFolE AL $85d
& dol Ae FAE WA @I, FENLTY FASE D FRUCL 4A
&5 A% Aon, ANADAAY AFAZe] 7HE Bol AFHE 5T
g AeAFAel A exz A Ax 12Col AFSHAA A5 Fe
FEYol FEE o 30ppmoZ FA WA BFOIE 40% YEZ stef, A

A7\t Fo BAOI7 e stress AEE Yo A E (glucose, hemoglobin,

.E.
K

2
"
o

ammonia, triglyceride) @ ZSA B ATPZHEA, F4EHe wWzlto] dl3lyo
HESY, o] HEEY W3tet B stress®] TA O ity nFETA
Lig=

1. Alg g 4334

7t. A&



B-7}o](Conger myriaster)s A4 A wats AelodlA EUJ 180~
230ge] HE AHEEHAT. olE ARE AYAZ Sutald, £4530 we =&
EHAE HBATY Aste oF 24T FU F2 FA s H2A Fol
Ayl A& AT

v, A8
) AF=xA
#&o] 5T 2 12Celn #5539 ¢Euolsl 30ppmez FAHE
Z79 BRole xS 40%2 ZHSH HFstAA, ZAH22 nAl
oA BMARE AHEE YT
2) ALY
CAYe Aol e RE} mART FT By gF9 Aol
A HlEgor FAsg BN HEZoz 455 FT vl A2FH A5
ZAup Eol SWol ¥ewzx B FMr %o, 12mmAPE St
Astel A 2D, AYFA BFolol A2 A 97 A8
benzocaine(o} 0 . QF 4] Bk Abol €)& QA UL £F(BOppm)2 2 mH AL |
stol, Agel Axa BAZ ctAAY Fo) AYsA
3) £y
7hH 8H3E9 €4
YA gee] WMste FFole AFL FAYD FAIZ AL A
#3sld, hemoglobin® -2 1R & FHEE ol &3, UMA 493
2o AHF WYL 5C PFTAA 1AL s $TAL T
3,000rpmol A 152 B9 A4t ¥3L AT T AL$HAT
(DGlucose

Glucose:= glucose oxidase?] HAE o]&%F ZHE A4



AM201-K, (F)ot4t Al¢}, )& o] &3th. GOD(Glucoseoxidase)9] 2§l
98t glucoses $AF9 A4 L B wgste RIS F4sFL47)
"ch. olojA, o] Ak} F47} peroxidase®] Ztgol 2st  phenol
4-aminoan -tipyrine® At Ho 2 HFAA, J1=% H4 Mg A4V
of A MAE WA 500nmol A ¥4 FH3S HAF glucoseF& T3
.

®Ammonia

YAPE Fo YRYolFL AEHEYPE o4 FHE AY

(B4 AM 505-K)& ol&3itt o] FA] BAAPQUYEFH Foos B
A f-g shatH Ao P dPo AAFHol £AEHT FY
A A FAT= WYY GRUGAAAHE St o] A
=48 BAAAE Jlstn FAJVEES Jletd &2 FH Aot d
AMGEE S R de LHAAAE JhEd gFEYolst HEd gl
d JA=HEe A 630nmolA EFH3ld AFAHE ol& FYF =Y
ol9] FFE AEFHA.

OL A=A

Hemoglobind $-1 5 ¢¢& H¥-E cyanmethemoglobin'g & o] 83
239 xH@4 AMS03-K, (F)olal Aok, ez HAF eI
Ha A ets A5 S AH methemoglobine & JFAINFT ThA| Atz
£} ¥2A]A cyanmethemoglobin® 2 A A 7}, o] ¥hgA & EF Fx
B3 540nmolA FFEE ZHsIY A2 FE FI}. o] FHYPL
ZA EY BEE A9 EEYoIT

@Triglyceride ¥ 3

YA 39 rmiglyceride ¥ FE ZHE AA(FA AM 579K ; (F)o}

ARk, BZ)E ol ¥k F WA 002mto] AAEY 30mE 7H3d B E



&3t ¥, 37CoAAM 1023 WAs 550mmell A FFEE FH3A A FAH

A triglyceride 3% & 3ot

) 28R B4
OFA S
AR SAH L Ay FZA8 ALE-35l9] Barker-Summerson®]

¢

Ho| ety A4t =, 10% TCASAL ol&3ld AGWYANFE F&
E AAG N8EHE 1.5% p -hydroxydiphenyl2 A WA A Z1F | 560nmol A H]
A Baste HBFHE ol€sld o & AE3C

g HE9 F3 ARE AMEsld ATP ¥d EBFY FHL
Iwamotog (1987)9] W oz YiPd EAE FE3H F&294E 25T 5
Zxol FZ BEASUY. FFA FHFE 108 FHMst 045
membrane filter2 <3} ¥F HPLCo] F¢33Ad. Column o] FZo& 0.05Me
A4 &35 &A(pH 6.78)E AME3IUL, Y4 B &2 BEF L Sigmart9
EZEL A8std zAsATh. FAE PHILIPSALA PYE UNICAM 149
Al Chromatograph A& 2 A A A& AR5, Column® WatersAl A 9] u
-Bondapack C18, 300 X 3.9mme| /&l columno|em £ AL A
8 FdF 25, °1FZF {F 14mimin, column % 25C, &4 %
254nm, peak WA HAMY, B4 A7 3001yt 2, EAE ATP &3
EZE9 moly =g T334

2. A3 @ 3



HUL 2 stressE Lo, AGRo] Wo] dHA Aok F, ol&F AF
& ol A adrenalineo] W E A 2 A HgHAL 319, o
Wi £FFS T/ ¥ &, Ausd Foh AxMdHAZY FH €Y
TEFY F7F ol dojvtnz A HEo] Wt olg AIo| Fat
Av A& dE 3Fo g7t5std AALSA "ot S-S gRUcl &
=7} 30ppm o] F2o] 5T % 12T ZAc] BRE F8Ad LEE
o] dEuol 2 2ol BFojY stressdl AL IES YAPE L A3
o zAst A
1) Hemoglobing ko] 3}

5ol dYF9 hemoglobing] FFWAE (<Y 3-17>)d el
Aok A 82mg/100me el & JEMN Y, 54 AF e B
3l A A3 F718te RTAHAZANME 12.3mg/100m¢, STAZAX = 11.8mg
/100m¢e] & VGEMHAR, A 2Zate]l )3k hemoglobinZ:7tel & Aol
gArct.

2) Glocuse@raFel ™3}

YT glucose@ZFel WIS (<Y 3-18>)d vl HA
Al oF 19mg/100me e} & GERAAL T, HF7|NE Fad HAM3] F7)
&t A 59Fo RTAHZAME oF 50mg/100me, 5CTAFAME 2} 45mg
/100m¢ g74A Frlstgen, A% &xo o & zole YU

JF7t 2EHAE Be wo] YAF glucose FE Z7to] st
o] Bimbaum $(1976)% hayashi and Ooshiro(1977)= %414 el A adrenalin
o] 92 EHHA WM glucosed glycogen2 2 o] A Aol A H
B, 24%%F9] glycogenol A glucose2 ol £ A3ty Busn gl
20, & Ottolenghi$(1982)& AEHAS Wg do] AFS2HE insuling
o171 AAEHA FFo] Aoty BRusn .



13

Hemoglobinfﬂ' Z(g/100ml)

o 1 2z 3 4 5 s
A4 712HQ)

<Y 317> 4R YUol % 30ppme 2 ZXAH 5T FFAE
ARFd A F9 hemoplobingF W (X : 40%)



60

E
S
i
B
E
o
>
2
Qe
Qo
=
0 3
10 o; 12T
=, 5T
OO . 1 ‘ 2 3 4 5 6
A% 712H(d)

< 318> ¢ wUol ¥ 30ppme 2 A Y AFFol FFE
AZzo BAF 9 glucosedF WA (E X : 40%)



3) Triglyceride &2l W3}

Triglyceride = glycégeni’ﬂr HEoA energydFdol B, ofAHEEIE)
Aol M 270 FE U FF Lol Hoh(Yoon et al, 1986). Takami et
al, (1995} AEZ FANT FZAWo) triglyceride® Fol HA3] A2 B
stz Qg

B30l "AF rwiglyceridedFo W3E (<2 3-19>)e YEMY
Ak AZA Aol o 675mg/100me AP Aol AFr|LE F3h At
o, A% 54 Fol 2CTAFoIAE o 100mg/100me7HA] FastR o™, STAH
FoAAe a7t At AA SO F 200mg/100me7F =] A

4) Ammonia¥ZFe] ¥ 3}

B %9 ammonia F7}E <Y 320> JeERAATE AHZF A
o} 1.3mg/100m HQ Zol AR 71%E& F3td AMAM3 Frtstdt &, AF 5
AdF = 12CAAE 7.5ppm, S5CTol A= 7.ippm7t X F718 o, {FLs
o @& & Aele YEhuA skt A¢F 9] ammonia FE7t 30ppm
HolM ddF FrUct A £=7 wa2A g Aies d4Fy 4=
Yo} Wztol sl+Fe ammoniaZt & JFE v A F& Aoz Agdr

. ZRGE] w3}
D fFAZFe F7t
AAF ATPH A Boste HALAIZA glycogen F glucoscE &%
EAzde 714 dAA #A2(HH)E 54 Aok Glycogen glycogenphos
phorylase®] Z&-ofl 9]38}l] glucose-1-A4HE AAG3H, o] 1IE2HEH HF3F
o2 289 L-f4F ® 289 ATP/} A4 €.
¥Fole ¢EYct =7 30ppme 2 2HE 5T R 12T sl A
FaAA 2835 FATFH] HME <29 321> YEAG. AR
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A%71(YD)

<29 319> dRyol ¥ 30ppme 2 A H FHFFd BFAE
AAZo] @A triglycerided ¥ WA (A E : 40%)
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Ammonia$ZF(ppm)

o; 12T
=; 5C

O A 1 " 1 A 1 A | A 1 A
0 1 2 3 4 5 6

A% 713(Y)

<ady 320> g¢EUol ¥ 30ppme s A Y A5 FA BAAE
ARAFo] dAFo Adrrjol AAHAF HUIFP(BE : 40%)



Lactate 3 % (umole/g)

AR 71H(Y)

<a¥g 321> g¢¥ Vol F% 30ppme 2 ZARAE HgFo BAOES
AZFo 28T F4AF U3 : 40%)



Aol 12 zmole/ge]l RAQ 2ol AF7I%E T3t M3 Frtetd AF 54
Foles 12CANAME 27 umolefg, STAAME 25umole/g7t A F53tAn, A%
exo wWE 2 Aole gUUT. 28FY FAFY Ftd gy
Wittenkerger5-(1975)2 Z 3 FolA 713 slido]l ZAFHAAN {FAke] Ao
gelAtin Busn g

2) ATPZE EZ9 ¥3}

259 ALFaste ATPEFE Y Atolole AT VAV don,
2839 ATPE Al¥ 9] ATP—ADP—AMP—IMP—HxR—Hx9 722 £3
gt 2+ gAY ¥ge A Aol Qste] AYHD RIHEEE oFd
Gebd Aolsl Unh % Fo ATPRAEAY ¥ AMolsh WAl
FARlel AR 5-10 # mole/g& YEITH Aol Qe =KL ATP 71 ADP
2 2HE W LA energyE & F energyR AME5tH, AME ADPE o
g A=22 g9A ATPE A A

BAole AFF ATPRHEEA H3dE <2 3-22>,<3d
3-23> 9 YEhiAo. A% ;Zl 28 ATPEFE 7.3 umolejgolRed, STAHR
AME (<Y 3-22>) AFHF %t #A8S 6.6xmole/ge] & e
Ao aF2 Y Faso AP 5U Foll 5.8 umole/gd & JERAR
o 8 RCAZANANS(<2Y 3-23>) STAHR Bt 4 ALy Hon
A% 5Y Folt < 53umole/gd 3t& UEMAATH 223, ADP ¥ IMPE
ATPY] A wdg HF 7l F7isty @zg F715& bl Ao
a3, AAR7TE §3 AMP, HxR, Hx9] ®3te A=A gu d4F
& ;e FASAUT. HES(1988)0] RS BYNER AL (
ATP/(ATP + ADP + AMP + IMP) X 100] #t9 ®#3le=, A% 74dFd 5
TAME 61.1%, 12CAANE 558%8 et ATt olgto] AR Aol ATPE

Fol Faste AL, £5(1994)°] HYE A2IBE FEA, = A

fr



]

rlo

T
o

AR A2 F£8 Al ATP7L Relgthe Bt Zo], AFFd =
stress W&o ATP7} ZAase Aoz Azdcn. o83 Az Z(1995)
BFolE 23CelA 20222 AFGFFo, XA S YA FE o] 30%
B3 s 433 ozt e Aoz, 59 AA7A stresss A

T, o] Z1AAAA AASIAE & AeE dIET

d2Yol FE7 30ppme 2 ZAFE sl FFE ¥ 5T R 12
2 fASEA AAFFE VA HIds, 59 TS ARZIITES T3

A et A AAeH, A Tol g Xol: ¥FIL 5 UAUTH

4. AZARE) ANRT

oL
ro



8}
,b\n ‘.\\.\“‘
X
)
S o
g
2 4
® o = AMP
ﬁn o: IMP
A Hx
4a: Total
2+
== —
0 1 1 L 1 A
0 1 2 3 4 5 6
AZ717H(4)

<3y 322> 8 Yol ¥x 30ppme 2 ZAHA HFF(5TC)
BRAlE AAFAd 25F ATP HdE2d Hisl(Ax : 40%)



o —F————2
8-
o
3 of
g
e: ATP
3 o: ADP
P 4r m: AMP
o: IMP
w A: Hx
a: Total
2
. ——a—a—1
0 1 2 3 4 5 6
A& 717 ()

<Y 323> ¢¥ Yol Fx 30ppme 2 ZAHE HFFUA2T)
BAols AAAY 28F ATP I EF WX : 40%)



Aol g AE &E AP £ Fo @A =231 5~8ppm
B2 43A glon, d4rt FFHA G= EZAYOl dojud dRE
A4 st ASHA €k A4 L YoIE FEANALFL olF W 424 w
gA FFE Lon ngRT A Zo| §F AaFo] FHox AAMgo| g
o]Fo] dHA QU YWtz AA L YoJE SEANLFE IppmH E o]
o, o] gtoll =& " LAAT Fal XAE.

B ARE S3olg dXE AE2sd 23Tol AFsdEA §244F
o A4S 3T AT, FY FFAA SFo7t ARG §E244LF 7
2457 #EE Hudgon, & 55 4a2FE7F 1.0~ 1.5ppmell A =
F-Fo 93l stressE Lobr RAALSE Aoz YERoYy, &EAAF
=7t 40~45ppmoll A AFLRZ 9 F stresst AL A g Ao U
sttt mebA, 8P BFRAE NAMIA g1 #4357 AdAe o %
W oo &AL 40ppm olFe 2 FAVNFIEE MNAFF FAE
F2sjof & Holtt

EHAME Rl AL £831AE Wl AL Fiz WA gz
§E A4 Fa4E B GRYo AHEEI 7HF Honm XAA7EA 9
A7 Alzke]l 743 Bol AFEHE 5T o7 AeAFAY HH 2x=
g8 A de 12T 5T F2L24FE & ppme 2 FAHASS B
FolE 40% WEE AZSHEA AZA7T Foll BFA7E e stessHEE

>
P>

Y A £ (glucose, hemoglobin, ammonia, triglyceride) ¥ & AR (ATPEE &

A, KA dstel tisted FEste] o]F YRS W $Fo 2E



B9 @A detd nAnA T}

1L A% 2 4334

7 As
% ol(Conger inyriaster)= A4 s 2 Aelo]A FUF 180
~ 23089 Z-E AHE-EUTE ol AlEE HYAE WS, o 241 B¢
F2o X3t EANF AYel A&

. Ay
D ARz
F&o] 5Coln HFF9 FEZALFY 4-5ppme2 ZAHHE 27

oz ZAstd ARFsHEA AAH2z nFe] yold FAAER AMEEY

+

2) Ay 2 AN
A3 FUF By AYso YYF TR L=, YR},
AR F 2, glycerideF & ALY, 28559 ATPHAERE 2 {KAF
ZF 9o W3dx Y Pfez ZHd0.

2. 43 @ 1%
7} @gd e st
Golo Ay Witel AL njAe AAFNA EE2ALFL G
o Azol 712F 299 sholth. sl SEHLD
AR UL, 427t FIHA G RE A0 oUW O FE stessE Lo

o, o]Zo] A EHE AAtstA ok AMdLGHAME ¥

rlo
W
l
S
e~
=
ol
H
fru
ne

2] hemoglobin,

ofy



hematocritzk, glucoseT ol F71go]l A Uk, slsFo L2444 %]
appmol T EE LTI 5T @ 12C Z A0 BAE 480 EFojs} w

E stressFEE YAPJES S A

1) Hemoglobin@ate] 3}

53ol ¥YZF hemoglobingtF W3E <Y 324> YElRA
. A HA 85g/100migtE JEhALH, 5d% HRFI|LE T8y
M A3 F7sted, 12CAZNAE 12.7g/100ml, 5CAZNHE 12.3g/100mle)
#e JEIAR, AF 2=t 93 hemoglobinZ 719 Aole =R &t
th. Wood and Johansen (1972)& W& ol& 1~2F AL AHA FAE
ul, hemoglobin & ® hcematocritgto] Z7189 2L Rod A,

2) Glucose¥ %< ¥ 3}

dAF9 glucosedFeol W3S <y 325> YUk AF
Z Al < 16mg/100ml2] k& Vel AL, AP F3td AHA3F
Z715lg AR 54 F o 12°;C,7~i7gr01‘|/'-]-‘5 eF 53mg/i00mi, 5C AANM=
ok 46mg/100mIgk 7l A F7tstH e, AFLxd W& 2 Zoles ALt

3) Triglyceride3t 29 W 3}

Aol @Y F 9 triglycerided F S WA E <Y 3-26> ey
Aok AZ A A oF 760mg/100mIYE Hol HAF7TLE F3d A3
don, A% 54Fd 12C AFANAE 130mg/100mi7t A AP on,
5CAZANMNE o 250mg/1007+A] 7 A s ).

4) Ammoniad el W3}

Y ZF9 ammoniaF7tE <Y 3-27>¢ el Aot HFH A
L3ppmol @ Zol AA7|THE T MA3 Frtsdct. &, A3 59
Fol= 12CAAE 7.2ppm, 5T AE 6.9ppm7t A F7tstA L, AL



e 2 xole EhiA st

H439 $EALTL sppmez FAFHMN Heol AFFol YAY
2o dste BIY AAE, A543 FEU} FEI W0ppmeE F3
Az 2 Aol& YA g

2Rolg Aa¥Trl appme g ZHE 5T ¢ 12T 8 5o AR
HA T&F9 §AFZ WS 2P 286 veEhldt AFA A
12 g mole/gel YA Hol ARANTE T3 AMA3 F7tstd, AF 54 %
A= 12CAME ¢ 25umole/g, STAAE 22.5mole/g7t A A+,
AR T wg& Z Aole YU

2) ATPERAEA

B0l AHFFo ATPZAEZY ¥}E <Id 3-29>,<2¥
3-30>9] JGElAT A (A ATPEZF L 9 Tumole/golUen, A
AL B3 HAAE B2 AT. STAFAMS(<TY 3-29>) AF
59%F ] o 6umole/ge YVEMNATH W, 12CAHAZAA (<Y 3-30
>) SCARRYG ZAF=E7 42 Hed, AR 54F o 5.3umole/g
o] e Vel ACH EHAREHULE AF sYF S5TAM= 66.7%, 12T
M= 589%7A TAsHTh

A4z $EAALTL ippmo 2 FAFHA AL AFFA 2
FAEe dste VY AAR, AFF FEUGEEIL 0ppme 2
FAHE 243 & ol YA FUAT



Hemoglobin ¥ (g/100ml)

A 717H(Y)

<Y 324> LT ANAFo] d4ppmo T ZAHH HEFo BAFE
AZFo Y F hemoplobinFF W (AX : 40%)



Aol 4ppme 2 ZHE | Fol BFolE ¥ 5T ¥ 12

F5FE TES A, 595¢Y AZFNULE T
o AAEE Re Aoy, AFexol e A FHA Aoz FEE
T g
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Glucose ¥ % (mg/100ml)

<Y 325> L ETAAZo] 4ppmoe 2 2AE A5 Fd B2

60

10

i 55 12T

| =; 5T

0 . 1 . 2 3 4 ) ] 6
AZ712(Y)

ARFo AF9 glucosed Y WA (A : 40%)
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Triglyceride § & (mg/100ml)

200

100

A 717H(d)

<Y 326> £ A4 Fo] 4ppmeE ZAE HEFd BAFolE
AT R F 9 triglyceridedF WA (AE : 40%)
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N W h 1O N O W O

Ammonia$ % (ppm)

AZ717HY)

<Y 327> AL Fo] 4ppmo 2 AW 5 Fd BFo=
AGFd @459 g2 Yol AXFe] WAN(AE : 40%)



2
o
g
3
e
=
3 L
3 9t
8 L
= 6F o; 12T

3F m; 5C

0 i i " H i ¥

0 1 2 3 4 5 6

AZ717HY)
<Y 328> §TAALFo] 4ppmoeE ZAE H5FA BAE
AFFd 25F FAF] AL : 40%)
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¥ ( # mole/g)

brPODEO®

AZ717H(Y)

<Oy 329> £ AL To] 4ppmoe = Z2AHHE HAFFGT)A ERFols
AZAY 28F ATP A EA AR E : 40%)

—106—



8 =
.
2 et
5
g
2 ®: ATP
w4 o AMP
@ o: IMP
A: Hx
A: Total
2}
0 N 1 N ‘ N 1 N ! N ﬂ N
0 1 2 3 4 S 6

AZ717H(Y)

<Y 330> £ TAAFo] 4ppme 2 ZAY HAF5FU2T)o BHo S
AAAo Z&F9 ATP A EH] WX : 40%)
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A6d AJ A4

BRole T 9S4 dEd 2HovAeR A deh, O 4y
Ze ojd Frhstn Aok au, dAeE A% BFolE S¥LE F
A oj P dFeTy Aeor Adtd Aol FIHEH. 53, 2
JFol da oA dx FAUs T 22 = B FHl 285
E @R7l 2oAEg dgo FAo] BoAFANLPerE YUY TAAL 9
Bol gdrldlE 295 Zrlste ZA47t B gt A E o gd
ERole SoANHE £4T & e Wdd Mol Fads, oFud 4
3RS A o Fe i

£eEE HRoE #W, £e4%d nE
heat shock &0l 293 XALE =&

% 9lg e ofel, BFold BFF
2 £33 AASAN RAEZ 47158 Rolth

gebd, & AFHE BFol P4 ogel H4uAFA 4AE A
A2ARE A7l skl BFolE ALBA FAL Wl Yojuke 4 H
Q Wse dYstel e B ARE AN

»

1. BFol8& ZZFIYX(10%, 20%, 30%, 40%) ¥ #FL2=(0TC, 5T, 10T,
18C, 25T)ol ¥ Z7] HHl2 AFSAAN AFLx: 4 FE4EUxd HE 3
539 §ZNLF 4T FHY AE, AFLET E2&FE 22
$2UE7 E2FE 42T DAL B3 ¥, 0T AFFH
Agole £4LE FAYUCl AL shockoll st o 1A 30E7AA=
A apstgeh. 28 @, 5Tl AR Afde 3EFF JAaAs FHIAA
on, 0CAHZNAYG 2 AL shock@FL THEHA Yol
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2. BFolE ZFYE(10%, 20%, 30%, 40%) L Z4F X (0C, 5T, 10T,
18T, 25T)dl Z7 AHz AFHAM AZLE € FE&dxd @&
Z9 grYol AAHF F7ME ZHY Ae, FENLFY Fas FY
& A% Y F, AR 24 F 283 FEUR 25
2 gryol AA4E&E7} Wyt W, 0CAHFAME R Yl Aol AY
A=A gtony, £4Ux FAGel ALshockol]l A APz
A Abst ATt

3. M E7] A2 43ex ¢ dxd FFAE AP By &4
Zo] Ippmol T2 LAHAT Foll FRo7t HAdEZ, HFFT T

A%e o 4ppme 2 FASUAM BFo7E e stessHEE FAYYE

s

(henoglobin, glucose, ammonia, triglyceridc) ¥ TS ZFATPIRHEERE 2 #
Ahel H3tE AYT Az, 5YTY HAVIRFA AAe Fel yUAeH,
ol FAAE 9 ZRAES W3x IA gt wetM, BFAE F54
of AFFe FEMATE dppmo|F2 2 FAAIH EEALY FF 9

& 24l gRle g e AzEn

4. ZAHE Z4Fex 2 Uxo FFAE AR Fo Ao {F9
AL A GEUelEE 30ppmitE g, YRyl A AFe] 40ppmol
T3 AL Fo] FAot ANASER, HFF GEUoFE 30ppm
oz zASAEAN BRI} HE stressFES QAR 2 K429 W3
2 Agsad. a2 A, 54zt AFF NAtEe AL gled olF ¥
AR @ IR M3E ax gt mdetA FFAE FEA AT
Zd AAHE gRuYolFo| 30ppmol &7t HES F5E FAY FRYo}
g AAsY, drUol A4 o3 AAE & AR AZdEH.

fr

Mz
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5. 5 x7t 25Tl A dAAL XML BFHE ST ¢ 12C2 3%
8 sl BAE vz ¥AUL W A 2 oo wzE A A,
5Col vtz YU de A AFEH YAHEA 48 F8EE Avhrt
oF 1A Fole HAlstdoh old B4e AALE@250) HABLEEGT)
ol £x2120C)7F 271 WEo YeEltE A2 shockoll 23k XAto|t}. FH,
12Co] B2 YAE mdE AXNAF e EXFL UANAYL, AF 5¢
B¢ ANAS A ekgkh

ojdel A2 FE, BFo oFd WAFAE HdA R A A

o, g3 & 21 AT

Bagol o Wy exe & 2CHFE fA8o ot

o HFF §FTALFL 4ppmold FAVMEHEF H44E
Lige

o FHFFo gEUotHFL 30ppmold FAHA RE=EHF, dHre@IFd
o]Z8&H e 1.5u) ol iU EFAAH T

o R7|e 4A T, BUIE 9 VIE o]EF AAE AT PHE =2A
ok 3ot

(o)

ol

el

B30
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Al 43 YgANEH BAE AR/ 71kl

A1 Y9 Mg

¥ & (Refrigeration)o] & g2 22 ojd EAZREH dL wtolA, F9
o 2xHG ¥ 2EI FHE fA}E RS TIGY. Fd madAMs
JRE WAT WELD UFold, 4EL 49X & FEY 2L LEZ
Agste e ¥F, UF sty ALEER FAAIE AL WFole B
% Bk d7lM, Wzcle §& BEIHE IA @#e FEY P eE
2 $A5E e BT, WE YRE mAHAY.

YEL Yokt PYdE gen 2o s U

o dgolu NBALLTH 279 TYE)Y §HLE ol g5E By

o E=abo] ofol2e} $3HAL o] &FHE WY

o FWsy] A AN FRE O FLAE FULEL ol gaE Y

A S PEe AP LER FAP BFoz ojgaE: H
#A7 ol A7 YNHY §ET wo] o, WA AP AFNA
A Bel 20m Yt WEL AWMLY A FAL ol 43HE Wol
o @e 222 ALA Lo o5aA Rar] PEC AxFez 9
A FUAL © 887 ANHE FE7](Compresson@ T sH 714 PE ol
gajof BT} o7IAE B AFAL A2de] AL NALE 08T YE
N&dg F402 4952 s

TEE Tt &F7AA EFEH 1L 1t JtEAR HAW, B &

—-113—



< 3712 Yo g At ol Fe] vEEHE HFE ¥E AolE
(Refrigeration cycle)o] 2} 3tr}.

2, AutolAe YEAAe 42 v FHAstd ddoly A4 4
Zo] AL B YFEAEY YA 54, olddA B¥F R ¥, S
2¢ FAFs:s AF Ul 3719 & =d, A9 F71 Z3Air Condi-
tioning) ol dal ol&H I Ut} oFAMT ojdd 7HF F8F AL o
HEo W, UA AHL ode Aol dx F& MF TA4F ALE
%9 3styold.

" Q93 7% olEF olEH WF AolFe FAd W s,
F2 Y% A2de TASE TATF 9 98 % FEZuF 4dA A2
of Wa ol

A2d Aqse] 7=

L 71419 &eds

ZiA ol o3 71 Y2 AR E JEEA FL wotenz N YW

3e Yo FuuzeE e 2 RS Y.
b A — Ay

1]

e B¢ %ol YR fAU.
U gAds — ds

!
o
fr

L SHol 9A8] /KA

ot S — WIE se T LUt 4A3 fAEH
g gz — WIRE e T 49 £l A .
o}, 2P E2Y — wduslst F2W3le FAHAHY WE FYER
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H(Polytropic) #3te} @tk dA FEIAME ¢F =T T4 A9
AR E 9o ALHY, 7MY xv ¢F ARG FssiA Ao ot

EX
A, &7 dollMe Audztes F2EZY wslolt

2. 493 A 133

@93 A rdHols e IAY Yol A= WEHAY EE do| 1A
A gz was A% o FAe wE YFsnroln. NF UE W, o 4
o gstel WAT AFL ¢ R A A WAL e FH Lol EAY
.
RQ=A-Wx=s W=7]-@Q
A71M, AT U 4TF, 2 A9 YFFol M, A% Q9 vwAE
keal, @ We B91E kgf- m2 UERAR The 3} 2ol EAE 4 Atk

A%- -é:ikcal/kgf -m, J= 427 kgf - m/kcal

fr

o] & AFEEIA 19t o Yo FFEE AFE v Zoldnh
1 PS = 75 kgf - mfs = 75 x 3600 |/ 427 kcal/h = 623 kcal/h
G277 §F 4 A9t A 1o s dA nig A= ¥ @ A

o WA YuiE F3 =24 Fo

3. 4935 A 293

“ge 1exe] BEAAA Ao EME o|F¥ & Aoy AJ] &=
—=115—



2 ALz EAAAM nexe EAZ olFE & fint.Etn 3= 4ol &
o3 A 2 FHolck qakA, H2xd EACIFNY ¥EE)ANA €T ¥+
3 olAE &= EAMZFY WHAF)o Fol, A2ES E£AH 2=
g u @A &7 AsiAdE Z1AIHG A sohel e a4

4. A9} AE= 5

A 7147 7HAD Jde BE AUAE EFS D92 dEd AL
i & 3] (Enthalpy)2} 39, W dFeletn Fc. F, 2 EF9 YFduiAs
Foo ByFg T3 R Y 5 e AUAL JFAYAY jFoln
olRAE 4oz ey,

i = u+ APV
A7NA, i AET
u @ WRAY A
A Qe d3F
P : ¥
Vo AF

o' Edol dF 2% 3lolA & dF & 1o HU 2x2 U+ ©&
d E 2 ¥ (entropy)et 3}™ Skca/K)2, Tt @9 AFFY JdE=zIE=
stkeal/kg - K)¢l 7132 BAZIcH AE=Z3 7ide 96 93ty TsHES
AHEEtE dFe AE Ao EAFE £ o] m$ Hal s

5. AH A
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2% 413 2ol w9 FFe

28 3o] A-DCY HzE we

HhAbo] <t A M BF Q P () l

& WolA e Co ol2n, = ot ¢} A \B
Al C-B-A9] Z2E& wWE ¥irlolF

TY 1gdez EF QE HEA g D C
e Fe) AZ HE Al]EL 4 sz

Zta) BA}p o]Zo] WEA|E €

glojtt. o] Alo]lg F JEE B A 3 v
FAERA 7tHA 92 Q- @ <39 41> Y5 Ao
=AW7t |t
o]de] dioliM & & UE uie} o], o] Alo]Fe IFE AL F
8l 2oz W&, nlx] PHxyl Fe FoM & Foz L o

flo

TAIE A3 2L Aot 9T Al 2§ H o 23, ek T Ao &
A28 o|RofAA] GEY. I, ¥F Alo|EE olFHE FF7I%
71717+ HastA dd.

ol w, R RE 7l doll HE F+E9 vl &

_ e _ _o
AW & —Q,

e
flo

o] H1, g€ W%57]9 A AA 4 (coefficient of performance)d} 3}, =,

A~ — EA] i" ﬁ%(‘ﬂ %2
AaAs - SN
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oz Hogdh WE7e A AHASF ol F5FE 4Tl 5T ¥EY

2 &+ U

6. 7t=Xx Alo| &

192430 At] 7t2x=(Sadi Camonoll &3t A FH oE3UA & Aol E
2 F}EXx Alo] E(Camot cycle)olg}t 1, <19 42> ¢ o] F /Mo 5L
Walel Fole] Gzt o HYPEnh o] FlE2Xk Apo]E2 dr|HY o]
A Aol FolH, & 2xAlodA FHolE V¥ F H1Y AEE A
t}.

2 >3: 52 9% 4 - 1: 35L& dF
34949 3y 1> 2: 949 4%

P
&
Pl 2 3
T2 ..... <
P !

y S SR 4

Q.

1 4

1% S1 S2

<I¥ 42> oAU Id AtolE4 FHEX ApolE
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7. o] €3 ¥ F AolEH(F7Ex Aol F)

oln] A3 Fl2kx Alo]EE AFE WA WS Ajo]Zo] L} <Y
4-2>2 o|2F YF Alo]Z L B3 Y,

2 - 1: 949 BF I —4: 52 3%
4 > 3: 94 4= 3232 4%

THEAMME 204 1744 2B FL AR VEAAM) O &
WalD 1A 4a7tx] T2 FE 3l YR (F L NAM) 4 F4+30.
4ol M 3742 & DEAAHE LA (}FH7)0A) e 29o] glermz o 23
o & L7t AR 2 304 2712 FLYEE W, o] BAL
FE WEHA(ZF7A) A2 FuE Sopzirh

Q7F2k AbolEolM FE2Y AW =[1234 = Q—Q, = (T),—T») x

(si—s)olx, F59F Q =011'4"1 = T, x(s,—s,)0lBZ, o]2F
BAAT e

_ @ _ T
AW TE—TI

8. Y5359, Y E

BE717F @AM BE T4+ UE 94%E dE5Yold dh YF
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59 @oole kealh BEE ¥F ERDE AT WF Eolgde AL
0Ce €% & 18S 247 ZAHA 0TS dgo2 viFPe 59& ¢
. =,
_  _19.68(kcall keH*1000(kef) _
14% & = . O) 3,320 kcall k)

metA, | 38 82 3,320 kcal/hdll AZ 3.

9, 23 Mx(Mollier diagram) : ¢¥ - €A

2dd AEE A2%F HuYY P ZL log PE I, 7125 A€
i FHdo YA FAE Mzl Vel Aoz, Yol dFAHA diF
AeiEzte wEF @ AYBAAY Fg) Fol AdHez FAHER &
Aejte] AgHaE e §oldted WEFA Y HFe EAsied v
< "yt <1Y 43>8 23d AxE AFHez vehliz o

P i s AR
sed /7 Y F
e : ; SRR . O\‘_].
oS -
Ny . A
Cl A
[ sex

des
<Y 43> 2Ed Ax
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A3 YE N2
1L 424 YE N2de] 74 2 29

ta FEA FEVAAN TALES AdsdnE 1% 434 YEost
714 #ol ALSET Al2He FA4L 4F7], 5], JFPLYE 3 Fu
o] 4t 849 ol X T JlEete "a Ay Foly, o5& AT WA
ez 2L 71%5e F3sA 8ok <ag 44> 4t 849 7l By

T IR ¥F71 A=
Ppan G

<39 44> PYFALH AFx

o5 H¥L v Zrh _

7}. FZ 7](Compressor) : AL FolA AL FF3ld AAqA 7HZ ¥
3 g FEAMMNE FYs, 5704 Yy 222 43 £ AL
Az ¢¥7A AFete AR AT

1}. §-%7](Condenser) : ¥E7]NAM ¢4FE g, 1] 7IAE Lol S

—121—



A 29 gL wstol AZAFIE d @Y dFoln. e HFE
ol g3l A YzsA "o

t}. ™334 H (Expansion valve) : §ZF7|oA 433 gt JAE 2F
o] ozl oo We LA E 7|3 + e AHAA @AM

FE WHolt.

g}. Z9)(Evaporator) : o1F Ul AXE s|7|2A, BFYEE T3
Al Aexz d A7 FARH 948 Fred rgsie X 2
c}.

o}, & 7|(Receiver) : §F7INA A3 YA E 571 AFsA 3=
71¢] W EHo| FolERE FYo| Fadrh metA, o dHE §F71d
A w) Yo dx2 ARl gtk o]Re] FYrjont.

vl §-22 7](0il separator) : FFH7IMe F8F ¥Vt c8ELR EF
g0l A% WE «=8stA ok o] JIFe]l EF71v FE7] Tl E°17HA
JE9 @ Ag Tdol BRI Fo olFe WAt ¥FEsYHE FaA
Flez, FEIY7NE g7 70 A 7ig e £ AATG.

A}, A& 7](Accumulator) : FLTIAAM EF7|R EoleE JIAJL ¥F
71 €4 Aol weibe oFx FwstA X3 qANE E/ET U= BE
7b 1tk A7 &7 EUHA YEFR Age]l v # oy
o 7kA HFAgol Y + deeg J4o Yo RHAANA FL] ¢
F Zoz HEH Hulok Ik o] 4¥E e Aol JEI 7)ot

2. 454 WF719 Aol E

<Y 4-5>L YFAIEE 2Eld A (Mollier diagram)oll ekl Zo]
o}
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P
q + AW
St
P, 30/ [ 2
3 2
g
P, 1] /1
q ’ AW
1, L I
ders]

<ag 45> AF4 WdF Aol E

b A1 @E—1) @ FFEBgAN Y AL A¢e QA FEEe A
olo} FHo HMYF EANZREH EF qF B2 VAR W AHL2A,
ojHo] WH AME A& Aottt o] Alole ®E= YAHAYsoA Yo
s A Wstelnz Ax AodMe 7253 FAyg Mol "o o #IA
oAlA Wel 1 kgf7l FUSE dF S WF5AI qkeal/kghHet 3tH, o33 2
o] Yeld # Ut

q=1 — i

b A23E(1-2) ¢ 7133 AAE AFTl FYstd e nge vhs
2 gt23te FAHo|n, oA W YustAe 270 A &olstA A3}
@ + 9= AUz 9o 42700 WP Ao ATF AWkealkghE THe
Aoz Jed 4 Atk

AW= i, — i

o A3FH2—-3) : T2 1YY 7t27t §F7)dA F7] EE S 9%
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o Yztslo] 3tste AFolth o] AFYE S Wolnz HE AdME
2z BWYy doz AU $37|d4 B3 AF grAW(keal/
kghE T3 ol UEhd 4 SUoh
g+ AW= (i, —14) + ({,—d) = i — 44

2h ATHE—4) : Tl do] WP WHE T uF BFs= B
Hogx Tdgy dgolth F o IJAdME dgn Wt gy
is = 7} €k

ol el AelZolA, Fwr] R $&7] olsle RelME @ &Yl ¢
2, FA Wl Ao nhd So o ¢y £AE Qe Ho2 BFET Uk
meba, AAe W AtelF e %7 thach

3. A Y& AolE

AA S WF Aol EdME Bl ¥ze AY7tA A7 BMT &
#eot JHATE F/MANE FHoR), Yrjrt£A9 AF WAE AdF 719
FEG7tA A FIA Heddeie e H3E 23t F7] 99 ol ¥
BeA =HE 4Fe] Aol FF7] FHI HER =¥H), o] B¢ FEFH
o2 T W3t A¥HA ¢on, T ¥z o E, THRAZ 4d
o ol gd BAAIIE FHol JFEXE Alo]E9 ol FA7 &3
A= ©l v o]o] A7 wWE] o|RAE WY BVEE F3o 2FAFA

"ot

4. 71 Y§ AtolZ

dE AAe ¥F oY 28 FHY Avle &5 2E, Y 2k,
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BEE 3 AYgxdd gt HUsiA ok gk, 7jEo] §
€ A8 2 &= 2 QoM A& HuEE gy B

z3& wE32 Ao

<E 41> 71F ¥F Aol &

s % . 15T
3 = e = +30 C
d&719 FY 712 2= -15 C
(Ax3} 57D (@FAEx = 0)
N +25 C
g 1_3_ . do O _8_
B W8 AP Jdex @EeE = 50)

A48 P i

1. Bvjof 3o

Wele 3 olF3 Zol WIE Wt FA9ESE T

™

fir

25

B

Za

fo
Kt

3ot 49

Y7l @718 wiRgg ste Aoly] g T3 FAE "az I

o o] FAFA 7L Pufolrh.

Yole B8 d43slr] & 72z @357 £d4 dAG Az 5

ol I A& W3t Folth HeEdx WIrE uksle
< Zoln, & J4H7 WsAE Yoo gk, deis

2. @vlel F5
WEA 2o A WHuj g o] 83}
QAT

FNEEgL 2
oyt ye

rr
ol
12
2,
g2
L)
Y
2
4n
of
du
by
L
r
-



7t AR

g F4 T wEel Yol I ot A F, WA U
2 Yoyt Ay £@sts FEAANS ARYFA YERAG sz, old, A
5 UE oE3t: WulE APWd, =& 1xydia g gdrye}, T e,
gAl7lA o] ol &£3tn AlolE Fo] AuEsE VI <Y 46>
L AP P AF=olch

Py
&

—— s
K z ¢
5 s 4 =
A 7] — 1 71

Nle

=

7

<3d 46> AFHAPFA AT

1) AHYvj7t EFojok & =2

7h €43 =4

O 9ALEs ol B &2 A : AL 2ol AL WH{FE
ALg-slokgt Wulo] A37} 7h5 3ttt

@ AedM $&AYPo] 2kA wA FE A : Y3y A& =22

@ W7t stalMe FHe=rt g A oA Yuirt FEdr] A&
Z ot

@ FEFdel Z A : Yuirt 3L o, Frdle %o T4 YT
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Ayt =7 WEoig.

® $R2x7t W& A

W 3y 24

O 5T d4t S40] gL A
@ 3}FHo2 APFE A.

Q@ F4& A% A& A,
@ YEFA ] ARt AEE FAAINA FE A
© &L/ g3ty Yot £ HE EY

>
)
2
&8
o
po3

2) A Yo 79 54

dA Yoz AgHT e RAegs gRYolammonia : NH;), @4+ 7t
2 (carbon dioxide : CO,), ¥ & =&2}o]=(methyl chloride : CH,C/), =&
2(Freon) Folt}. 0|59 £F& thg1 gt

7b) = Yol NH,)

FEYets Yol A vl W AL JMXn o, e WP
Ao de] AMEEHT Uk % 4E, YA 2F, 1 2T 2R JYrz
A Agsi, 53 2% 342 A ALgEHT e Wl sbed s 2.
e RAANZIA g}, #E£& TP drYol: ] 2 3y YFL
FHAFIEZ o]5 & AMEE F 23, E¥RE I3 2F S8 g
A, Yool HM §E5710 FEylel Bt 7€ Hrjdoz AANH F
ojof gttt

GdRYels FAT AFAHY WAZE U3, EAHE ZFsiez HAFo F9
g 834 53 gEYote 7HdA Ao T Fo 16~25% EFE
A% H3} ol Yo T wA 5oz FoE sjopwt ol
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W e

o] Wrl= 19300l mlFellA WHEAT, ety Fyo] A Wi
of (Refrigerant)?] 2] Z A& @i RZ HAszm g, o] YJule F
S o 71 AFE AT ol FHY Wrjold, §4L BE My
2 9ol ASHT Aok 2, A2 O] Fo $5E R1259 T
27 AT AP &3S Aste AzE I3 EAz wEgd o
2t Algo FAE ¥ QU

UNEP(FA QY 734 8)o] 1987 dc] A3 ZEF L Mo} 723
FA 2AF01992d 119 HA)e] oslH R-12= 199639 A, R-22E
2030 de) AWSEE FAHI A T2 FHe vl A, €A Q@
2 AFSEHT ' RS R-11 (CCLF), R-12( CCLF,), R-22( CHCIF,)E olth.
¥ 4-2¢ @A AL T AR Eele S4& deidln o

<X 42> Yvjo 54

FolE | gEUel | @ A 7 & R - 12 R - 22
o o | SUAY, [AE AR (494, AS, [ANE, 1EE,
yRe |2 yws 38 AL
kX144 NH; CO, CClLF, CHCIF,
Bz} & 17.03 44.00 1209 86.46
A =4 P = P
x3Lx :
-33.3 -78.3 -29.8 -40.48
M E3)
?:] ALex 133 31 112.0 96.0
—8— al %j ~77.7 -78.5 -155 -160
Zdxry 313.5 65.3 38.6 55.92
Y = o | 540 B4 AnO# =S40l AT OF 540 A TF
TR R ag lom AR |ojw A4 |ojm A4z
Qaan| B8 gn art. At}
gt
N ToaE g | aaa e
FAAR] Sy aa o ¥, Adns | ¥ Adunm
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b A gl

dol F5 F& 43 duig FIE olgdE A F, LIS ¥HEA
Atolel A& olFdte THYHWE Atgdte B¥FFAE T BYY FTF
ek sk, ojufo] WolE FHHWo ZL2 23l Ao =S =9 &
1HE FE 42FE, F 2Ede] F2 23z ASHI . <ad
4-7>2 FAZA FFFA ATzl

nzel R
, , l
R e J = s
5 7
4 up =3
—
Sl ’ ‘

SRR 2

<Y 47> FBFY A5

R A EHT JE ReErE B, 37, Ba(Brine)5 ol J2H,
velele]l @Al 7HF ®ol AMEET Qe Y Weloith BaElelyd Fi7)
oM L= Yo F¢ FEE ARG SAMEFHI)N Aede=zA &
g FA4 9L st Ue FFAE T Yule FEY FHE F

< &u

i

Ag B 7d gz 4e euath gaM, €8 3
ARz dojux gom, d¢ ARsE HYE Yok
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1) 2ol FulFof & =2
© Ed 8337 A, £FS] 38 A8 S T2 =& L F
A& A
@ A3 Fol W3 FH Aol HE Folv, AHE 2x QoA uld
ddgsc & A
@ gkol A FFol &olsfiof 3t

ne

2) Beldle 8

AR ES YT ALHE 49 BaAT WA AL Wl s Bol
AHEHD QAT HEF FFEoEE ASHA Ren Y- 9% 2E B
ghelol gith. of ¥ol= m7hY W3 mhaulE Beklo] gich

7 AEEY : gol 4T So] glovt F&ol U R4 Fame
F2 4EFY Hed4d FSYSHAEES A7 Bepddel FRAAA U
yolgr ALg BTl

o

W g3gdsEad - b wol ARgste BEldoln F&d o 74
dol A3 FHFol Yon meix A WE HEs Hde 3 B
X &olsn.

ot dtrtavigEetd - dtEEdl vlstd FAHC oy ol A
2 ol§dte A7t At

3) Bmade AFY

b AHgeEel Ustd $AsA g YW FEE 95T Wiz v
ZAZT 2 WFe s ALY FHLHE KAV & BagAe F
7 39 $8L F4stl BolAE 4ol AUtk
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) BeElde 2REY 3719 HZan Jod AAe] HER AL
O F& HZ3 Jlete FAAFALZA Y4 FHLR FATD =3 Ak
g F3e AL U7 st HEE FriE g

o) gEUolsE AjojA Eeplzt E@sE gFe 4ol HEz o AH¢
de FEEAN T22 FRAIE "o EI 3@ Bl B4A=z

A Bkl 1l diEtd FEFAAT 16g, o9 FAld FEEAAY

AsEd ¥E A +3 84

1. $}=:7](Compressor)

¥E7lde 43 71A] FYo] e, g 2ol FEE 5 Utk

7t 54 2t

FEAZ7], AAYZ7], HE(Tubo)} 2712 UE = U A7
g AMEEHE R 4EgZ ol

2) A4 57
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SETE A AALFE &

fr

HAED} AUy =g 8 4=

ol A& Zojrt. o] P £ ABTLEFL LolaA & & U
€ R FAEHo ZAr] el MAALO] L A, FFI7 AAAA

ol7] WEol AFo] Arte Aol

3) HE g7

dd(Impellen)?] L& HEFol 23t Yrjrslrd] 2 £58 B
¥ ¥t olyel, &R (Velocity energy)E 3 ol 14 %] (Pressure energy)
2 UAA Fo2H YL AT E ALY g2 4ol HEQY
F7le 4 37123} T A %ol olgHm Q.

S LR

) @54 4=7I
954 4571 A2E] FeAAHANE AFFEE Bt Aoy
A F2 AHEs 3 Q.

2) B4 &=71
BEE34 4571 FHA vtk &S Ase, 2 ALY Fode
EEFC] v 77t B3 A3 U

% 459 B4 9so

) gg¢57]
FEHANE TDAZ7IE AHESn AP g Pag s Ro
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A tgez e Z¢r Bo HEGRIE R el ez It
gg HAEe $E2AYI AL vzt 2AHA G Tde ¥
7h28 FAdFeEA, aAL FFAA §F710 FE5ke Yot

2) gt F 7]

gadErle FEgEule Fuis #A AHEELS FA Astsht 5
3 6 ol AFHAME 28 WA 3 FFH2oz ste Hol FHAF
24 Eotdrh o BF Wi BF 4H7} FAHE =¥sA JME
AHEEY @Y ftEVIE 29qbEelu 2 o de HBEYEHE ¥ UE
£ " A A

2. d-drs] 93t
Az7lel AU FE FAH2EH 1670 AT ARA TSR 4

w1549, 27159, 37159 Sez 2y Aok

of. AP WA 9 st
A&71e) AYY widele Y, AFP, VI, WI, 4% Fol U

vl E Al 95t

g27)e] EHols WEMBeZA FTHIHE AE Yot RE]
AdAo2M BHY F71718, tAZR Fol AHgET. oE& ARFFH)
APadg #3ste ez Yozt 4 Fs Ao ol A& WA} ‘%’4
st A 2ol ZEE ZRIA Yol ¥ LAY Ao] A /1B E ¥
aolE F2 o PF4& AT Yt oA o AAE Aol
gt
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N Y FE7

FEL A7 FE71% WA AY AL wad TEA ©
g ¥53a

WETF
WE7) 274

o2 LA WETFAL 457 L AEIl WENAS FAHS
MEd osl TEAE Aolm, AF7 AAHL AF4 HETol o8 ¥
4 7ESE etk E¥ TFS UF/IZAE BF AF AeHy
AFE BANA AEVNE AET Gt A9dlE Aol ASHE FE
ATh AW FFIE GRelN FHsy] YR A2 Fo| YA
jloz BEH o] BEFEOE REHY Yuizkx $4L BAsE
B4 H53A7 4= o

A FEo)E WA AW = wAdges oust Ayl I
o ohew 2 SAol ol AuddS, IS e A FHY &
oM AHgET Utk
b 3

O ¢%719 FA+E wA AS2Ad MY AP PEe=

% 9ok
@ BEAHl Basty AFol §olsith
@ %27 =: WEIE A7 Pz wE ASE £7 AT A4
o gt A% IWTEFE ¥ + Ak

W 23

D fRo2 B A% ARAS7 A AUY Bolo) g 2

3t}

g

Mo
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@ 2BAZ0] IR BFH v WE F5%A7 Basioh
® Wa® 2 HAAY Zo) el S Ao AT

2) 2H¥E kx7

Y FF7c MLy GH719 g2 e dHE F&5A &%
ANA gZ7It AF717F A= @ T2 Relvh DA et WY
Het viddz g
7h ¥ &7

¥Z7) dF7I7F AR 5o UAE o|AE A &7 &4 A
g Yot ol REE=R FHH Je YuigFIIE IUHTE dF7]
gt 3o FViE AFAdA nFY AZPor 2R EHE Zo] HFolt.
W) ARHE ¢F7]

FE7ld BEF7E AZAT 4=V =HE &FT &U1E AGE W
i ¢E718 AEHA gFVetn ok FEFVIS SIIEAdA 2T
AAHAYG BE &7 AT &7 HeA 2xzygog AAFHAY
2 ojx shigh

2. 2-=7](Condenser)

7t $5719 A&

$%71% 4F76A $28 2L, 1¢e) PoutaE WAstd oA
AFE Rolth $%71% Wawdd ma £y IR 2 FL49)
3357 Atk $9¥4L LY $37MAE A5 A5 WA Ay
AlE gaoz durgos del ASHD Uk P4l
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Jm

Ut $5719 54 573

1) 48 QA f/{FH A Q=7 (Vertical shell and tube condenser)

F2 Wy drYol BFrle AHEEHT, 4 F4L7t Folx HY,
Wwztgel FAavk golshd, Eole AL W MutdME Algo] 2
&3t
2) 318 dAcfHH4 $=7] (Horizontal shell and tube

condenser)

R Yol =29 o= Ao}t AMEEHWB, FF7l9 diid B
Afle] Al dET. AFHEII 38y, WolFo] J& Ade 59
718 A = AUt B3], gold AL TE ARLosT YRE o
B §F7]E AEgT
3) o]F & &F7

vz £gFe §57124 ¢RUct @ R-12 YE7] o= A4
U ARG EY. B ol g3t AAE 5 U1 FF £%°] FHolx "rh
23 Yoyl A2 wwges 28z @ A9 Yus dL 5
U ngol= F Aoy, FxIF EFdstn e 74 dHo] o
* 27l Ut

3. F37](Evaporator)

7t 34719 8

FUoE WY YuolA & YulE FLAAN WP FUAL 79
9 BAE ¥E Frsd WEHEE S Roln

metA, F8le @AY A8l Folok s, F27t vustn A7
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ol Btwsjol Pk =P, Be YHZE & UE AARE AL 5 AE
Aol a7drh

it 39719 359 54

1) 14 F%7]

Aol BFYBE T Yrjdo] FHrdA FL3q O EF
A Fdstd 2 7oA AR Jt22 He W4olH, WrjFo] o
T Ha 847 F2id 3 g8zt A g, ddade gy
FE7ld wAR] R o] =27 Fo] gho] HAL FURKE
Z A7 Wl Bl AR ET 4ot

2) Bf 4 Fu7]

Fe79 dREo] doz YYAE AoZA, Y IY o082 T
2 Yoo dR7t Tz, FEEA g dudd dEgridA B
gEo] £ A ZUdE FHARES T Aojd. AFARE Fou YuF
o] Bo] Fasirh

3) 4 =8y FU7
4719 FE3E YridE HEZE AMEEtd FAHor RAIE
gao 2, Yols JAHz Y43 £¢ 0E £52 527 g A

d &zt vl FEsH, FE7] Yo 847 B FE Yol fidh

Hnd A JAcFHY ZH L FLY|
o] Fwrle FIIZIFA, AFFTA, 4FTH WHAA Eoly B}
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Ve ¥Zds Zeel AMSEHE 71 gon d&3 A= Addg. 3
Ze ZA9 53 ool §HE Bl T FTL Yusto By
o HIZL YelZo HEE FA sr19s AGHFL A st YR
£& =9 A€

% Fols Q=g dXsn 59 stadns agyeid e
FuP7IE AT 7z Zol gon AN ndPoide] Az
Aol F&dts WoirbAS #AEGrt2R 9 GEr2e ABAS wxF
o <2¥ 4-8>2 o] F49 FLr|e F2E Y

J

o FUslE ASY AF, 53 FAE a: FE BYAMS
g == B 23 JE A EBAloth TUE BiE 4
$240 Ul el FWLEst UT Ron T Ao A

R
i)

uel
o

Bog 2 AYol YomE FE7% FWrlY $3E 1A
Y4E7 HA YES SAMHE fAdor? B o] YoM 2

L

4 AU % FULY, Lx2Asl0l P dee 24

]

A fFel gad B FY2PIE Westel AojY BWast Ut

W7k agT
e

L

\‘ PR 3
............................................................... 1a
o alg {j/
k- T J ddh
4=

<9 48> gl HAcKHY xzjeZuy)
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5) A4 AQI=R/R1EY FE

7123 9 di3gIIAA dAYPze EHoz e Puist
Aue &9 =dold2ldy =z Fusvt Ag € WzsHE o
A= &2 &, 2ol FFHA g3 e, degs 47, AL
2YE, {7, ZH 2 d99 YGex ojzx gd.

o] 7|y FRe TR AA=HKEY FHr)¢ FUFHH gA=
o 9o wWE® Alolg X T2z Pul: TS FEEDSS g
719l 9o ¥4de AEdL B9 F$ FHol AHEHIT, 5y B
e FeE duddol AgH wHB Bl Aod f50] @)
A ALE FolAY Ago] AAT, & f40] YT m=w T 4
o] dojuyt7] W& =7t Utk {49 FEE 03 ~ 2.4 mfsecTt A H,
U A= BT 1.0 misecE ok Yorl Fsle B £58
w2 &" AP ool Wdo| Fotxy] Bok: FARse] o3
FHezAe FYo] Hojxmz Fsol k. <Y 49>& o] ¥
49 24719 F28 Uedg,

e L P U ﬁ %j -

<Y 49> A4 AA=RB Yy Fuy)
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4. 3377

7t 947

SS9 &5 qA Welg WY Wv=2 Byr] Ao FA AR
d FE S0, §719 &Fo] AW A o Yol APY F Yo
st &8 dE7ldME $571% £94718 HesE A7 A <
2 4-10>= £HY3 $£9Y FY718 vz den, O P 2F

L& ¥l

AET

<29y 410> F97)

v 887

ol Fol 7180 g0 Yo =79 Fur|e A 7] Eo)
Fasol 49 AxE ZHsnz 71§ drlE REH EAlH sy
old 9L sl FA7E fEYVICY <2¥Y 411> §E2YVE YUE
H Aeln, £YE 7§ 2YIde HEYH By

FEUol YEIldME ¥BEA 4F7|9 §£7] Atold HEYIE A

P78 te ZHL AE7J w23 7128 ESVlAA B

He
!l

A3t &



gt AGFol 71A XA 37] Aol of £ JIEL AF 74
AsHe2 EAANEY B 71§ A4 Eol AV A3 2= 4R
2712 $Eolv AAE AAstS £9 A AHgdts F47E Aok o
Y7t ¥ ZAfde AASIA ALgstE o] npdAsith. dRUole W
FAAANA FE7IE NEA AMEIE AL GdERYolrt JET §§EA
@7l W&o 277t fled YAl J]Eo] oje £E7 Wty =4
A w19 BTt Fieta, E o]AE AF V| HEMHE ¢HH], EERE
7t 2222 7159 d34xv Be A&V s 2] 47 dEelth

zZH YErle A$E AEYVE 2o st A99 1oA ges
A ofe A9t Atk WAL Al BeE WA 7Eel 1Y)
g Eol fFEe7IE got 7tsd & o] d¥E HA e Aol FoHW, R-22
o Aoz ALoM 7153 Yuirt ReElHE A4 Jdeng JgY &
5% B d= FPYE Jge] FFFE F7] g fEEVE o

= o

ot
e

)

-
HEE_\E>I\" N . raz
x| T
"
pE=S
=
St N
nsty

P

§ A=
N

<y 411> FEE7] EY)
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. 7]

AEY7NE FE71% AF7] Apolel A FUVME £9 Q4L £
gstn FErld HER GF70 AF 2 Aol JtA REA 5] A% A
oltk. Yol AFvlel EHAGHE AdY &AM HFstoq YAsHE Ui
W ol B dnE doA JAE &EFNIE F7 dLeEzE FE
3] ®olol o}t & 24 FPWBE AMESIAY E du@rst 2d
AR ZHY FHEdde 48T F97E A = =z 2 Yoiddg 2y
Aoz A7 ARte 4|7t Jod wEA dAEerst gast

e gt O F2E <Y 4-12>7 g

ez

<Yy 412> gqxg 7

gl Ax7)

Ty WEAAZE Yuld &siste & FH7] g RAf{FFEl
ol felstez Yol &d &0l AW g3 dAsE €Ul "do

- BRAYEE dgo Ao
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- €8 AE HEY F4& FAAU

- WERE &40

- Copper plating& ¢ o 7t}

d2tA Yols 4 A2AA Folopwt k. 4£F 9 slAE ¢4 AHst
B Yrl FAA FAE ¢H3] Az AYstnz 1 F9o &7)9 Y
A4 £ glenz AzrE 23 gt g FPolFdME H=z

g3 AZAE 71E 2@ty Az

o

ulll

Az7e Y= AzA2ME AL 0]} (Activated alumina), 2] 7}2
(Silica gel), §3}Z % (CaCl), A3} 24 (Ca0), A+2}ul§(BaO) L o} Fo]
.

ol 3dAn

PYWE = FE70A A2t Wojd g dAPJAA x99 YL @
F3 FAlO FHZR FYste Wl sl 4F<9 usyWHoo.

FUH72 FYdste WolBe ¥z JgEle £EYAYBYG o5
o YT A AFHoez {FFE 2HSE AFHPAUE Fo] AL

+ERPURE AYY §FzMo) sASFES WH Ear UsSUy
(Ncedle Valve)2 H oot AFqFWnds Fdr]e 4L AdA3] FX
SIZ=E Sle AGWAAVY, FU7] 239 Yurta 228 AdAHSA #A
SES FEHE 254 YUy Fo| Yok

LA YPAWHE 7HeEy Wazz ALY Qed, 5L Fu)
270 WEAA LEE BASE YEHYE AFsAs exol ma B3
T #5859 Wazg SRAA YulBe 2AHA ok

e =

i

& P
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A1l 43 2 aFxA

1 AAxAM 8

Fojdel 44

2 WFZAE 1Z BHT Az

o

A S F BolF YA LH A

FRPo} 4]

& zAbstel

243 FRPUIMS W23 x 428 3 AS4 EAYSE ZA )

Bstna s WAA 2

23, AMAAL <3d 53> L <Y 54> 2o},

<E 51> AXAZAR

FLES siglers zAMHEE <E 5-1>3

ZAL R 4 302 £93 A 311 Big3 8 1

z E F 60E 69E

A 3 = A FRPA

T 1524 (L) 22.40 m 23.05 m

;]‘l] ¥ Z (B) 5.94 m 5.90 m

) ¥y A (D) 3.15 m 3.08 m

o % 4 g | 2B gold: 1278

o713 170 o713 . 270
o ¥ & A {%0-]?} 0 56.1 m %017_2} : 1459
o]7|% . 53 07|13 . 260 w

= 7] T |563PS x 1800rpm Ith |671PS x 1800rpm 1T}

B Z 7] & ]185PS x 1800rpm It§ [120PS x 1800rpm It
105PS_x_1800rpm ITH [230PS x 1800rpm I tH

4 = 30PS x 1t](19.4 R/T) |SOPS x 1tH(40.2 R/T)
Wl : R-22 W) : R-22

92 & 7] [3556D x 1350L 1% |318.5D x 2I00L 1%

Z W 7] [355.6D x 1540L 12 [318.5D x 2200L 2%

F o 7] - 508D x 1300H 1=

of 2 g 7 [1652D x 350H 1%  (318.5D x SO0H 1%

$ B @ 7] [1652D x 420H 1Z  |1652D x 600H 1=

WS4y 2.2kW x 1750rpm 1t} [5.5kW x 1750rpm 1t}

WANFIFHIT - 7.5kW x 1750rpm 1t}
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2. AAxA 2% € EAF

& EAQ A3025:9359 A, P7NxE L Ao %ﬂ%oﬂ ol g
At w7l 2 2AE YEALDRT ) 3PSl AR AHET
Aot WEr €% RFoz HAHLL KAV TS A& BolFd
2Qlate wde Wase ALgsn V] dEel, B 2ol EIHEsSHA
19 z40] 7153 AL gol F3sle] =& e dHe2 ognrt
Hu gAEE ¢ 20%0]430) o2t T EAIHCl e P 4
Ag Woige BT g Yelsd Az FF dAstz s 4%l
Art.

FolEwe AL F Z4Mo] @olF Hgol $dm, T3 JNEHA
W3 AT WBE AdE o9 4¥oz FRPY HFo] o] FolAA
kot stA7lo ul7 2 RAL JZEFALAE AFREIA 1Y 239
7457 Hol uezl FRPAC YEZAE AXstd AAEE 24 + Ad°E
AL A7 Hgoz A3IIYGEE FRPASZ AZSA HAT

FRP AN zAQ A3lEigEe ZF$E dar2d 44 2 AR %
Fole] AHAgel o3 HHFL L £@F 4 5 oA x4
AzZA glo] AYol 93 dAANZez st FL7E&F B o 4F Y
Ze E2 Bzog AN dzF FFol Brbsdte 2 4T
ojgol Brh

£ o3 SEZNALF FAE At & o &3 A}ULE o1E
FALTFoR STALF HZo 3 HALE WA ANeH BAF
W THE AAE 19 29499 A2 A3 ddss agse AP
A gn AN

i
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A28 AEANAE DA dgold A3

AIZE AR diPdoldez A 72T AxAHE AEZ A3 r|2Aez
g AE 71 LT nA ARF HAAd g Hyze Iy
T2 AL 7t o] JE2HEe AEHSANA Asln Az
Ae ez AA72 Yo

a2y et F A5+ HEEZ) XA Yol mpE FHoide ojFgAol o
Ao AzAH AzFe7 APEHL IR Az A Az ¥V EES
A AP o gol YA 9EEF A3 GE D A3BSHRE X
FHo] Az FAFA A AFF AL HzFAHL ¥ln FESY
A35HFZTE ARSI AYLE <F 52> 9 Bt

4

<E 52> A 35 AF3F AY

L 5 B £
T E F 69 EF
Nt/ % 3 FdojA
A 3 FRP (Fiber glass Reinforced Plastic)
- 5£7 (LO.A) 31.35 m
; FH7Z(L.B.P) 23.05 m
A 3% MLB) 590 m
9 3 4] (MLD) 1 308 m
% 4£(D.LW.L) 262 m
NO.1 FH 823 m
NO. 2 " 1777 m'
o NO.3 » _ 2120 m
s NO. 4 # 2262 w
£ NO. 5 2396 w’
kS| NO. 6 n 2548 m’
NO. 7 " 2590 w’
NO. 8 " 26.69 m'
== 7] o 671PS x 1800rpm 1T}
¥ x 7 # 270PS x 1800rpm 1t
185PS x 1800rpm It}
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A3F GolF YA =" e

o] s=8 HAPLERE A8 AT PP 2 A, H5E 13 Yol
28 Yzstes ARPY ey 2gejEe)e N Yase 1y
A sz o] .

] deddgade FA7 EFsn vigol go] a5, £ ¥
oy Wojrte] FAol £2E wolyel Yeuld HX2 ofFgHo] FHof
Age F 5& nsid B dFdMe AAAFEg gz ALsgde
o, g3y Yy FFE AU 28T H$LE FUVNE B HA S
T2 ¥zsldq F8E & UAEE 39 R e 371 9 FoU]9 d4ady
Zad O A4/E Ao oiFU WAHst FPL=E #AG
F UAEE FENE 559 WA A €8E £ AEE stAoh

A sjol o8 E Fojvt FolFul Wzssel Ay HeA =HE, ol
o] Agld ZBujEo] Bold T Fe FAE dodlnzg BuEo] g 9
o] e GAs Mo wEsln =dA A2 YAFE I8 F A
=5 33t

P2 T o8 B3xE & UA=E 32, IHFFE st 4F
71, 347, %7 2 H=ZH 59 YAIIRE 22V AxdAs
o RFEHol NHEEE AEsAt

B Alzge YEAelgd 4E7), §27], 3¢, 4&7, FE7,
Az7), BPUE F2o2 FAH gon Yols R2E& AHESYen, &
ofF WA AFEE <Y 55> 2rh
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Asd AZE Az R A
A FEF AL G2 AAYY Ade FE Fd2 A AlFE A Fy
7h ARG FrlEo] ZHFUFAJYFTEZYOl FIFAE Y2 5

FA35A HALw WHAURELS <E 5-8>9 2o

<E 58> UFojHde A Y9g

= = 4 = ] %!
ol e 40EF 9= +F
Al ZE 2 U4=7]-30PS }=7] - SOPS
54,0004 Y
Z 2 .
A ZHE Az & 33,0004 Y (2100089 SLEF b

FHAT7IY] 4T AFXE Ao vy ALA 2 Ax" =He 9
A AREEL FA7dA FBAEFTFIANA FA, FRARB AE
R ZIeAE st ARt FFALYPAY A HAHARTFANF AL
ol del dAstgen, XM AP L AAE FA4I7FY AEA
AL <Y 5-6>~<2Y 5-12> ¢ 2o}k

- Aol 698 F T FwIA

-Ad B Al35 AFI(FRP)

-4 3 g F Y

- 2 F X JEzAL

- AAYA : 1996. 5. 15 ~ 7. 10

- AEE AAUNE - RV $571, FU, A&, /20, A2
7, SRAEZZE, FFYE, 77N, Y44 HE 3
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sYMBoy NAME
—{—3| LEVEL GAUGE
=<+ | sTRAINER
FISH HOLD 2 LINES CHP] | HIGH PRESSURE SWITCH
EXPANS ION VALVE PANEL [OF] | OlL PRESSURE SWITCH
TX2-1.20 x 2PCS [CP] | LOW PRESSURE SWITCH
=33 x 20CS
T TY YT [WP] | WATER PRESSURE SWITCH
% CYT] | THERMO CONTROL SWITCH
L _ ) 2 | SOLENOID VALVE
L 2SA —QO— | STOP VALVE
|7 < L 324 b
s H <3~ | STOP VALVE
25A — VA _

0.8 P -p------mmn- > q ) SAFETY VALVE
ACCUNULATOR | —=— | THERMO EXPANSION VALVE
$318.3x300H | —&8— | MANUAL EXPANSION VALVE

1 S X STOP & CHECK VALVE
, @ & | EVAPORATOR PRESS REGULATOR
V. AND SOLENOID VALVE
EVAPORATOR C=X0 | FLOAT SWITCH
< 9508x2632L <}~ | CHECK VALVE(SEA WATER)
b COMPRESSOR
FEMAX37kW ACCUMULATOR _35A  —
$318.5x500H e TR e -
|
o — !
T3 OIL COOLER ~ IR
, o ’ : $¥% %33
< A\ )
r4 V/V PANEL ~
804 S « - 1 Vo T
0.8/-PJ------ =sT=s= H b, Vo '
1
' I—.I M » 104 . H (Y 1 “
) S D Vo _
1] ' o Voo
] 5 [] 1 1 ] ]
] 1 - L] [}
] 1 [} [}
] 1 ] | ] 1
T _ =
! Vo ']
@_‘lmlob||L|||V||L Jw N " " "
]
]
R-22 CONDENSER | ' |
$508x2347L R-22 CHARGE ) ~ ' |
100A \ Y T
| 32a .“
- - LIII—X—. IIIIIIIIIII T
S.W Pue W_ @ S.W SUPPLY S.W CIRC
72n7hx 1SmH : - . T
(7207hx 1SmH) PUMP PUMP !

(5.54m/hx20mH)

SEA CHEST R-22 PIPING § S.W. CHILLING SYSTEM

LIVE FISH HOLD

<Y 55> @olF YAFAA ATx
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571

<3y 57> AFF - 457, 571 AHA
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o £2] 7]

<ad 58> AFRF - LY, d&g] AR

=



Azx7] AHA

3‘}% - '?T%El 7];

9> A

£I9 5

=] 95—



PPWE

<3¥ 510> A FF - U zE, P3WYE AA

=176



71%71‘:&
<Id 511> AFF - AF7], 7157148 AR

il e



<3y 512> ARE - ¥= AR
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Al N@=

A ZEE AXE ode FAHste 192U APzdE Fito AE
WA g 4% 2 2d4e] BAF & 2AE A

- AP ERYYA] 2 1996, 7. 31 ~ 8.1

-AYERFAY  FSE FEEH 2001 A

-8 F 2 x 9 28C

-2 g A AA AAEY

Hn

- & A AA AMEE

- REFTALGE D GrYolH AF FA}

AFZGA ZolFol Ao JTAREH ZAAANE §234%F 2 4=y
ol g AZ3 AR <F 6-1>3 Ut

<E 61> 8ol YAsso A7hd §234F R AR Yo}F

A] 7 hr) 4234 (ppm) | FE Y otF(ppm) HF2E(T)
0 9.5 0.47 11.2
2 19.99 1.04 12.4
4 19.99 1.62 13.0
6 19.99 2.07 13.6
7 19.99 2.96 14.1
8:30 19.99 3.97 14.6
10 19.99 4.03 15.2
10:30 19.99 4.86 15.3
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golF Bzsis HaAQAle] FL7(EVAPORATOR) 272 2 HA ¢
EA7IX Y] ol =Wzl Fo YTARE LB A7R 25 E AT
hEE AZ3 A7 <E 62> T

<E 62> "ol Y49 A 2xws}

Al I Fex W £
o i Wrtsls AAAR, H4LE 28T
1730 125 1 110 T
T {(CLRE L)
9.0 / 10.0
18:00 / UOC
( )
18:30 0/ 99 T sl HAAgs, golF83HY 60%
Tl " ) |2k 5.38)
22:10 [11.4 C ok A7}, Hojelm
24:00 {123 C Aol 14174502 A%
8/1 01:00 |12.8 T Ao : 24| 7H502 A
03:00 (133 C AolQl T 44 7H502 ATt
05:00 {143 C Aol 6474508 A
A TAI 708 AaF, dAsAYGA
06:00 1147 C FoAdx 74 AI ¥, dEA DAL
al
07:50 |15.1 C Fold 9AITH0E AAF, ¢ TR
08:00 | ol 9AIT50% A EFE, A&
09:30 |158 C ol 1HAIZR20E A%, 723
10:05 (162 C st F 8, A1 8F 620ke
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Ad AAEH

1. =71
HEAY A% A271e AEAH 2 BRI 5 AWFAY AFHE
3 AELHoE 44 WUL o2 A 2UY £ AN

2. $%71

FH7loA 28T 48 95C7HA WZsle AF2 ¢H3geol 428l
T 9498 §%7|2 AAstede ¥ Tt gdded, 5T7A 348 7
$ole $&7] dFETese ¢E7 1YF Aol FEeFHER U] 2
QAo o] niF A oz Alg €t

3. 7]

AFEFATERE FYEE 554 n°/h(28T)2 di5E FFWro 234
oA ¢geolo 2xA AFHLR YAY £ AUZL, AF 149 Pz
FHANAZE AT 2080 28FUeH, HAAIZE ojdqEe ofT 9
g 9 Tl AP & sty FLv] AR YAFFE FEH
o2 HESA A 7t Zleg nuds.

4. EEXILHF

Foje] AU A¥ATE AAFY 4ppmol AL ARALHRMNE 4
3 HAAHMARE FAsl=de FEAI Aoy, d3iatage] A}
TE7L 425 HAFe oaEgs AR AR AFol BHEF A i
B HErts Al 3 ATFHE 2.
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5. 4Rl F

ol FUUA AdE2Z AAHEE FRUGY FEE Foldx F 104
B¢ o Sppmez SAEHO AAFEQY 30ppm7tA = FEF ARK7F A
K2y ol drlzgolaz, BFrIZPAE oF8HY 154 olFez wied
YZa+E Ao HPEEE FASMF 3o

6. FolF 2

ddxAQA FAR 28T dF7t 27 7oA 95T HEE B3
WHE A3 AL, AFZAA AT Fo] 620kgE ol F
Agsted 16413 3080 A F9 FFA HFoFyLo AL 12T
Bl £& 158CE Jehfiof XAEo] i 3 HAL U, 3923 FFol
E35o AEZNA7 Hon gaEe Folv oF 30kg(F 5%) A A
ol #Folo Yoo o3 FAVAE L= olF L Foz2A A
FFe 158TE XA, AFAo] g@ol gdEuol AAHF] A1, &
Feol FES7] AEN Folo A(ALEAE ol F Y FFo] fle Rz

ggl, ArZFA e £28& 2CAHAFZ FASIY NAMEE H42 sof
g Hold.
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2.
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gol% $3zA =&

o W2ga Az dA 7171F AAWE 2 J1FE AA

g AFREF AREA VAT Agxd FUte HAE F5id Yo
Z Rz U3 JAFA HAZIE Fol BHEHA AA e Iy
o A4z d4¢ AUz NP=E =YY

Y, B AT 3 ARFL FojFwoMdozME IW FL9 5
To YZal+ AP Y4 94e J83 Aoz APgRAL 539
oARle] MIAXE HrsPon Fog F AFAEL ofuld ¥o TE
o F 29& T8 oz HEH d4d 3 F 4ARS AHYL A
A ortA53 A4 FY F R AN EFe o F4H3 24
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