A s B/~ 2 2 2
i’, || E% I%_l —Er_lE— 7;_ Ck (' ) National |r2nure of Technolog? (KOSEN), Kushiro College

V0|.149

SIEBEYRAIVNF ST~

v ) 2 ERFRFLBTEICESSE

A 3-7  AMERSHTES
yF ™ 8—9 WEMMETHHTES

9 HEELETEA

10 ERE—%

11—-12 EERICELT
13 SHGEERALETUE
y 14 FHEAE. FRERIS

" 15 GEFE



2

X *#‘\ WERN My e,
* ~
\Y,\ v . * 4
’ :\t I\ K}Yf\-k

aHrELY
Vol.149

AREZEEW N ERRHETOBESA KX BT
EOTEITESVET CREDARLBER LI
SADRIZEKRANDENIRFILZAEZRERL TS
L»52&TL&Do

REEBTOESA.SHITEH TV FIETTY
DA LEBLVWEZSE WISV INITERZTS
AR T AA Z LTEREICHEDLIEERI L
TTESAIIREZEE-BETIDE . HEELD
FLOWEHFRICROADZ EIZRYET . 22 IEFEE
RREITEV HAPRE. BFEVERINLRE
DHNET,HOFR &hEL! JEEIOIELH D
NHLNEFLADN . ZNTHRARSTLIEE L,

FESDHEIZHD LS I HDRIZIFEEEFD
ADPVWETBEESAZRZ D BOITLS3ETHA
b —TEHWET ZDIEEZDDEINIZED
THEIFIE. DPENRLD B LNERAZLT.S
FTIEERDTAIDEBLADE . REHEBLAD
EHRBSE REZEDADERTHEELILWL
THREBRBIENTEE LI LA L. IThhnldk
BULET ALTEA Y REARITIBAIIMERES
NG . EXEHIAELLOZAETAMRELT I
EROLDEWERFFICBRIYRATILY TELLR
VET,

BEAEE-BTLEILEVST . HEERD
TULWWLWDHITTIEHNEFEABHZREIT.ADBIE

BR XiE RE

BEINBLDI—ERBMBRBRLARITINIERY XL
AoeZ DI EERBZTELTLILE L,
SHEEILR 7o  REEFOAHL—HEICEE
W ldWITBRABR TSV, ZREBEL (L
LWBRONZDIE REEDAVERA OERIN
TWABIETT 2D EIZERFL."THUNES S
EIZHLTURATLIEE L,
ARIRFEE L E220. ERRHETETH £/
2R TTHARIEHDE BHDATIEESIZDH A
SRV ENRBIDBIELNHYET . ZDREIE. "&£
25, ELVOBRE LLIESW . BoDmERYIIC
LTSV THD 7 X2, EB-TH e h B
EDNZVTTEHLLDSHELWST I EEZS 2D
SRIFTHRRLETATEZE LV BERNT
ENUE RIFMEDB)ET 2D 0 RGO HRLT
HLLWABL TEZS  ELDBEIRE LTIZE Y,
REBICTEM T OWTHEELLET THI &
& BATIULDIETTAIRLTILT52ET
IEHNECA BT Z BRICTBITI TSRS
CENTHEILITT REEXCHKESADRZEKY]
IZL REELRICIEEBEICES Z EAKRYITT .
HE-tRIEEBVATHHY ET BAEDOBHE
BN ZLCAEEZESZLHTES TAyann
RANB WSV ESADEE-ETE "HyD
LWLRAN I DFBEAY AHIZEDTES ISV ET,



hFBHRILEDTFOEIA FELEDTE
STEWET,

MBCEZRE . ZNDSIERADFID
BEEATWILIZRYETH . GETH
AR TASHA D TEIAD
RIZII>UNETH L BEEF>TLLES

LIR—ER|XDOXED . KBDFITH
KITBTLEYT—avEENlE. KEEE
ERFLARIVIZFICBRAONICEDILER
WEd,

BIAILE>T.BEETONFEHIFEAR
D1 TLLID s ZNENDH LA NS
BEWHER >TWAIEERBWETH.

FREIRZETSH C D
HiT bE

e s

NBIEZE2ENTHIDBENHLDTT SD
BEIAIZESTESFEIZAEDAZTDIE WD
REBEDZLHHSHHBTT DN, J’Ub‘ (&
BILSENEREDH > EWVWDIEIZIBE B HFE
2> TOWEEX TR TSR EBLGRLIZEE
. BETABILEEI’EERKET
HoTEBZBTEZFE>TWVWET,
REBIZRVETH. CNHOHEIANE
SOERIZADI > TREUF LI L. XL
NZNDHETRESLWERBEZ LTINS C
BHEADFERIZE>TH &> ETL
WOTEENENIITONEZEXFEL &
SANEDEEEWLLET,

aErELyY

Vol.149

3



4

~

REBOTEOIISWET B RELA
TEIADERIZFEIVRIZENTERZD
. ETHELTLI REZDERIZHD
SR EEHRWERLLEITET,

ST BESAIIEKRTOAETFDOHR T N
[EHBER -T2, EVLDHDERPENCSWH T
TL&OD? MBI NIXBERODEBRISIEBZ £
THRERIEERICRC - TAABWEREN X
BFAL AEVAFHICBENMTEZEEAHS
BWIZERHLWI EZBHEDIEHELL AR
RIZRBLDTIH,. "RNIEAENRD, &
LWORDBELALRBICKEOLSICEWE
THRFICVAAD BIFFHILVWIRRICEZECS
IR ET INETRELAD DI E
EHNIZHRBIET TITDOT EE S ICHEL

aHrELyY
Vol.149

ZhhsoXd ¥
M Nt

Ve
TRLWERWET  ZLT.BENDDETER
B EHRLTIEDRNTLIZE W WEEE
SEEVWSEORY hEEET S AZDHR0
ERWEITH EELXEZITIENEICTY
Ho-WEENICKE 2N T57) ARy b T
EWITEBABDEIVIZHEWLGIE/-(S
ADBNETH . BESADAEIFESA—A—
ADBEEETT . DELWLWD B WLWI EZx M
ADEWIZLTHWTE A

ROUAE. Zhroblub)ahl) T
W REECOFFE% W R 2 AN EIILLLIE
DIEFELTEBIFTEI-TE/E - B -8880,
ZH9IC. REEZ YD IRIT TAEZRERLTR
LWERE-TENET  RDEENTZEENS
DI—ILTT,



il

E%E%@ﬁ

PABFRELADESA. ZEEED
>, éh\i@‘ Fro.INEFTIFR. D
5?@&%%%?611’(%71{% EEDERKIC
I EATIEREDSHRWERLEITET,
BIARZEEDRZZDOEFELEFEDH
TBILTEE LI EARE.AFAE.AL
HEE. BXEBELRE . CNETREDHE
Mol %D ExRERLELT
MNINWANALGIEXRBRLTRRLET
D ENDZERRIEBRTEICZEFET
HbRWI LTSI BWET FEE WIS
THEDPLTFONTW L E D%
B THholEEREEZLENTEIEIFET

H1{1

FREIRZETSH C D

2K

HRWIEFZERBWET,

SEDMFEEIEIFEIORAMMBEET SR
VREFHETT L DAEDERWHAHY | &
HIZHDEZFT)BZTRIZOTIZRLD
ERVWET HARICHEIOALDEYHET
LEEICAYEFT MEIAEEX L UERLE
BB/ EAYVDANIEIOHR—KLT
HEHLABELEB)ETEBLLELL,
ZHERBVWANSETFETHEETHERIZE
ZBEENTEBLITTIRTEDDE
ZAALEWIEZERWET,

ESADINDOLDAEDNEZLDHDIC
BB EEHFT>TLET,

aErELyY

Vol.149

5



6

Ve

CAR il
e L 9T

CEBFIFNBOER, CRESDHTE
DITVET,, £/ REFDOERIZIGEA
TIEREDEHRWERLLEITET,

ST ERIEFREIOF IAMILAARITL
WMDTFEIZ I FE -2 EHHY AEAR
PR EE TR ST-ZEEBNE T RFICER
FERHBEINEEIIA VY FARELLS
TLEWEERIIALZRALA . FRITE-
EEEID RN BL LS ICRBEILITHON
Bh2T-ANRZL W EBWET,

I3FEEHLSIEMBELLTERER
TEELID RIERRZMENZHY £
L7ce LD L. BROENDIZE>TZ DAL

mHiELY
Vol.149

REEHCES T
AT HPE N HE2Z N

NILANF 3 §

MBIHHZ T, BFEEIZBRBTAICIFRDL
TERZRETLLONSESICEYE LT,

AEDORELZTOLFR, £ THREIREL
1A, E BRI LI AZNE NS D ER-
WE T ZDIFEDHIZIE ELA ST ER
EN I EBTAKSABH ST TETLED,

INDHHFICHTWSZATE DR
DEF>TVWTC COZFTORERARICILD
EENESEKRFT . ZDRHZFEDS FMH
TRALME  BERZEDPLE)BZAT
B-EFELTE—RTERETIRMEIC
B TUNBEIEZFE>TVLET,



BESCHEDESA. ZEELDTESD
TVET AN OBERVERLLEITET,

2021 FICIAN BB E LTEFELIHKICH
EOBERFEEEHICRITF 2 I-ERMHES
ATZSTHITTI D ZNH B RAFDRA
RS (B SARBZNZNDIRMAN EFD%
EHBRHAKELICETADINDLDT
EEEZ RWMIEAFLTLET,

BURE L BIEE R ST 3FERIZZ Y
SZRLIHBDTIVAFEROESERICE
T2 EREERTE VS TCRERARY
FOLEREE LTDIIGFERET. ZDILHHR
BEVCEZINRKAVDTEIERLSZE
NN ELILSFERIZIEENENAEC
ERBDANI-L EDBEREMIL L THEEER
A BT B LR oREBEO—F 28I L

(3

Pl U omd s 5 8
2

ML PE W

TN EDIZBVET,

BIARIIEEETELDIETZATLE
BUOETH, —ATEIALICEEESY
A7=2h % RILBZTINIZELSICBEWE
T ZDEKRTHICIE>TEIAEHIZBED
By S e [EE S A= T2 SN AR 3 i |
[ZHYHRESTTWE LT,

BIARBEZZREZBELTHEWE
Lizo BIEZDMEFIZZDERL KYIICH
WTIELWERBWE T WLWDEARKIZAD
TORENDDXZ Z AE LD D
Hh)EFEA. ZNIZINDBEESIANTS
LEKRTY HFEERYIZTBAICIERT
B K->TEET,

RANZTNZND RN ZVWEN R ANEICR
DETRDIZ,

BHIELY
Vol.149 7



8

ﬁmﬂﬁ?ﬁ&

BER-AEATLAIFER BFHERY
ATLTFER F|9HEDARIAIET
BEOHTEIISTVETREEDAHLIXICDH
D&Y RFHEBRLEITET,

SE HXOBFKBEA)ZINIAF
A—SAE TEELS DI, TZEBAIZLY
X2 T,

BRZONDARMELHBAIZLHIXR>T
BWTIZHh B BELRHBEFIEF v R12EB-
TW3, EBE>TELNE LT

aHrELyY
Vol.149

Enz ARV AF L ILTEGE
HU T) (BT ¥ 0 B)

INDSDAETIE HBREADRIZE
SE B PHET HO L BLETA TBR
B BB ECNELB TS
B, 5 RYBA R
Ban, OEBINBIL
ERRLTH)ET, o

.

p '3



c 1] |z
% % F}

FEEE
iﬂ I‘I‘ >

ABZERE -ERBHE TED &k, 2B
BTIHETRAMmTTIoNZ %‘iﬁ?&@%
ROEREEBTEDTESIIIWVET,

RELXISF EBTERIESETAILT
EIBDO)ITRLTEREGLDTIEGH o7

EBVWETLZDORILDBWHEADH S E R
WE T, EFIRIAR MR, IFFTEEIR &% K DR
BEENHWZTIoNT, ZOPTHELEEC
FAFREH . ABRRPEERTRE TV

FEE I DREIEVDOHLFSFILTLTEND
BT BMAZNEWIEDBLHPES
HLHoTCERWETHIRTERIZK NS

TEI-REBOSLWLWEBR T BELLTEDLS
ZENTETCRWEEZDONIZZENHEHEY S
IFELLTY,

NDBZNZNDETH/-ICHEEH
BAEZ T ERWET FARETHIZ
TES-LbD%EICBEZL > (HEEK> KT
T Z LTWDETHRACBEDIEBNTEEK T
XD -2 ZLWEETWTEILWLWTT  RWLWE
WEILXREE IS EXR LA WITNEFA
b EREIIFEENKRIFETLDOETHINE
LTWB I EETNENTLIEE L, ES5L &S
BB TIFIZTHIIED I EZB UL HL
TN AXRETT,

WO TEEET . AHIIEHTESIISTW
9,

WO THERE->THK! !

aErELyY
Vol.149



FAREISE—E
BHES

OSTII- I UF U IKAEH
N BART I ILIAZRFR
OFREMERE

o =ttMeeTasu

o514+ HVACVYUa—3V
H#watt
OB RFE

MR VILIY—X KBt ILR]
oMt A\ MFHVU1—Y3aVX

o7 ILMRA eV TEMARYH
U ITVIKNRIL eBEMK

O UABRHTI—TPURT 14—
o=ty Y /) 07T vIOBMARH
ORREBNR—ILT VI AR EH

W F il —EAMH B

S A F U ITRHMATH OHAIHT7EUD

BEEDE

EFE—8

O VH—RF5570./0IX
Hott

oiLBEENFAR4

OEREH=RERTE

OB HILRA Y IF

oRX St RIECSILEE

®RapidustkXatt

OFXV /) IATAHIVIV AT LXK
et

ONFVYZwY A VHFARNY—
HRXat (FRIS)

OERThE

o X[EEE IRt
O XIS

ot
Ot FERET
o) IIREHRNEH
otLET RGNt
oS RERER

ONTTRAR-ItEE
oMX At RIECSItEE
®Rapidusis{ Rt

OILE VAT LRt

ORRBNINR—IVT 1 VIR R
ORIFmE M OPHEBHMKAHT
OETEMMIAT OMIBHMTAIAN
OEFHAMISH OMATHT,AD
O2EY /DM E

ON\FV=wo A VAN
OANASA I AT FIRATOZOAMA R
O/\FYVwIEWIVIZTPUV I ET
OB AT RNV AR AT LXK
o/\FVZvitkEtt

ORL B hiEsE RN 1t

oV FyIBK Rt

OB —KT IS

o7V VIvIN\VERRH

oY/ h—LkRKEtt eXAARLTAMKESH
o7 MV UHEMIA R OHAIM=RZENA
oAttt K GRIT etk att ki

| pNDAEETE ST a

O —IR-AVANSHYIVH| AR

O EEMER—LTI VI =TV It

OSENIXITI)ILIOMH B

=T PR IS 2 —F s At
OMAEH=RZH KA TEL
OREENMASH

OIS T /ERIT
OETEHMBUARM
OHNEBBEHAS

IEIRLEESDE OSEHIMTREAE ORBMHMHEAE OBJBEXE @LAIKZE

BFIEHIATLTZEER OILBEXS A¥iR @SEBRMEIFEAE AFbk
)

10 Vol.149



i&ﬁﬁxr\ %72 > 1

—REEHMFIR HTHRE

BEICHIZ)  —STHRERBRLLEITET,

PHEDEIA REZEDEIA FEEDES
ABBEDESA RVWVEXZEESHEEICAYE
Lico®HDESTIWE LT,

ZEH-TIIBEEICEELIZDH 199154
BTdDOT 3MEMEDHIE T W=l &Il
BYVET.ZOTBELLY  EWIBEBEYL
T.ZDEDBWHEZENE TWEITE I E.
HYHTK{FLET,

BEDEILTIESR CEREATE) B LIE
BiZlZ. 255 TIFBHRIER (YRFIEEE5%F
BUARITLT) OFRIBEIZR>TWE LS
HIZEND LY HEICIEIE-eEEHL-ZE

T ldo &N e LI-EEOXY) A DEX LIz 72
2. BROEEBELZRATEREVDIZELH
D AL YA TICESTWEBULET B0
IZITTOWANAEENW-LWIEEZT L Rz
ZEEXROTLEVELEE RELTWET,

ZDRAIELEETEHEHE LI, | F 8D
S5 (HhD>THYVELI) T . 2D F>
N=0FX  DBPEZBEDHI-ZEIIRDINEIRTE
Td o EDTIRATHFEDESIAIZEITON
ib?‘:o?ﬁid)”“c‘f/\,b‘@ﬁﬁ 777 EE - FR

TEREZINZTNDEFREDIZT.BODREAN
% EEBIBATHTEEBIIE. LWOLFEEE

THH2TWE LI FASERFEYHEBEOARBR
DT HRVEELERLBAN SN 1213T T
N EBEIIRENMRVERELF>TLT W
DHBMCELTUNE L. HYHES TN E
L7

EATRLETHLH>T-FIREEM TIL. R
ANBHS ARED /v Ny NTEREREZIT DR
Bz K)ICBETIHFEEFIEHRITIETHOLE
L7zo LD LFEAIFBRBLES B  TEBIT
BAARIEZSETIWRA VT LTIERZRED S
tL\') ZEDIRY)RLTLIZAERH. 28 EF —

DNEEZHEHF LIzH . AN A DG L4855
IIE&’C\ TWWEFHI-THDIZRZ - &WD
by NEODBRENSEDN. TBEIZIZRY
AZDYAVH 7m0 L EBEnE LT,

- BEICHDI-ZETHERBBAERITS
NELIEBW-bDERDTZBEIZLTEZ DAL
ERML.BROTEELI.E-BLELITHET
XBHATIEHYEFEATLEDY ERERT
L.OBNINARTIIEZEZZEVODERDEEZE
BELELI-. CNET . HRDI-DDIREZE
D RS TKIEEE ST ITRTOARIZEFLEL E
IF£9,

BEROEFTETOITEEZEMY LT ZRE
DIEREWTLET HUNESITTWE LT,

HEELY
Vol.149| 11



12

AR ISPE L T

—RRBEEBFICR  MEREA

FRITFEIRIZEEL. 35FLVLOIMANR
N L. BEZRYBH OBEITRK - LLIE.
FZCTRANTERDD  EVDIARRIZEDDL
RS EBWETHA BRI VLELELTTR
BREEZIEEINTELREREEFTEEXSS
5. MHoEVWSEICBEPABE T 27z 800D
BT,

RIS BIE . SH BB ZIED ED R
RKTLIo ELVDO K DEDBRRERD DY %=
WEZODOH BRI HT-DHH L NEFEAFKD
Bl oipE->THEod . TREHOFRIIEZEIC
i FEIZEREDT=HITBTTEET. 20D
FHEELOBEDILED) >T-EBLE T R
BOFEIZAKRBER->THREREBFEREEL
ATZDHED LWEBWHTYT EHERD3ATH
HDRIZKRT) % LTERY LA -7 &
BELLTHAEA )T T—2 3> THIEKIC
BY)BHASKRIEE = LI PESBEREL
TEEREFTANENEIIRST-2E (YRFEH
REW->TEHEST . BHSMIZS7-DTY ) A4
BIRHREL>TH-TEE T LWLV KD

mELELY
Vol.149

VaMZBEWDIRIZH>T. BEEBEZIADLLRE
Dol dNINDEELRRBRIL 12 xR
IEONBEVDDLEDIRITIETIEH) XS
Mo

BEABLUI. PEDESAICELWL L%
ST L LNEBAKEDFEMEL RILILELR
ED>TWEZTH(LELTLEDTT YY) &
(5 ZITHESARIZFVRETREICRAET,
ZTDEEZEIP>TEDEZDHOHIEFEDKE
BB TLIZ. LA L DL ofcE WD RIS
HNVEBAZDD L2 RN T EZ-1-BRLDH
). TSELTWBDIEEZIIDRADBAE? L &
LWOREWESZTLE 2B BN
FT, CHARIV T TRUCELIREIC
BRI ENTADMETHIDHRAIBMWERE
T HI)NEITITNE LT

BEOALZHBD KRB ADEMEEICRY
BHAOIZETR o TEELIZ.2EH >
IO BERICHSI-HTREHRL LIS BRIND
EELVLET BERETI C.HINEDT
SWELT,







‘é?sm_ B i—l I—k " il‘“’

EIZ ST, PEARABOSE TN R ET JERES
SBOHAERTT,
N PESRITRRIBLBITECARY M ERELTOETHA
I FLEBTHIMDORTHOIBOBVHAERLEIT T E
To NEHTTTWITIZDOD BATWIIZDD, TLy>v—
C PRRTL- LTI A PEDE KRRV FETAN LYK
BEEE| MO TERE>TWEET  EROSH AL IGETE
139; EAYTEHILEH CTEC IBOERBHIH>TVETDTIIE
RO SEESEOLET, 2 BRPEMAEI L THRE

¥ S EICRRLTEE D,
EDEEITHBITRVESEAEEE —RICAl o TLEELES |
TMENAREZAHHBEBVETAIERLA LCBELLET,

FLENE I]\ E%" ;;__lj} H% E

DE.BFEESRIIGRVELZAFEFIESFDN
BEFBC TI MEBETFEERIIIFENOOFLEFTELET
DD FHI BB TEEBLTVWET  BERDERMAEIF 1TEP
L7DRE-EZS . BREDIEERETT  SEEFIERXRDNDK
R=YLIDIEMFH AT —LREZRAELELI.REED
SIERmE MEB MAD DRI EIERELLSICLIZWLWER
W7,

HRIIHBAEFDHZBDOT, AT 22— aveEhivilEsx
PRIEDTEL T FL BADTEEIEHEETFTDOLLE
AT SEEDIL . BEELZETEHIHDEESHRILE
N, EBIEAPTVERIZG T ERBVET,

HABEDABRIAZLINEFTELTEVET,

_l;A AT ER YL j"ﬂ & 2 ‘{" e
e N Yy 3% K>
; ., THIFEERFEREBOETAFEFIZDFOKME
¥ T,

b= IEESEORICIIERENORE2FEDREITOAIE

SELTWET . ZDH T, —ADENHROLTBIES LS R

B THEHAIRBEEZ TWEI-WEEZTWLWETIN—IL%E

FHREDOL BN FERLBESETRZE[MEZESL I EHFAD
v gETY,

L2y if;%ﬁiié@é‘?ébé%@lﬁ’(%%i%&i\E"P%L:ﬁb
w NBBELIZ)I—2aruL)EPNICL.ERTZDEIC

L"J TJ:#J ’371J (E./L,\Z.%J:jtk thuh‘bﬂ"&’f’ﬁ’)’(b\gtb\c‘:% / Y I
4 ZTLET, /,//

BSADERBARYNILAA S LVRVLWERAEFEZFEHTL
EELLD—FE EDLLALLBBVLET,

Ve A

mEELY
1 4 Vol.149




~4.4 @
== e

4.8 vo~10 )
551
RrEIE!

512w

AR

(F7E)

6.11w0~1700

@A
FXAEHESS
EREAHEAAE

4@
Bl BRF AR AR

(4 - 2 41R%)

12200

O ERE
®5[E HR

4.6 @\

MAE
ARH

411

GCECE S
BEIIE @i

5.16 ®»

BEIRE

HEEEEIR

(F7E)

6.14»

@R[ KRN
6 2 51| 6R
OREEEZ

1.5 @®~6 @

MX S5
FTEX=

7.23 (7K) B

F%H

4.7 m

@61 AFT
Q@FATEIRAER

OE2EIFRHAFT
OHRIEFRT

419
PR
NS Y
Bt
5.19 5
FHE
(F

%

il 3%
“'¢’k>

6.19 %20 @

RA
EXRS

1.14 m

C%_f{ﬁ;l-?—ﬁl&?ﬁ
@A AR

1.230%0~8.29@)
ISESy v

4.8

OHR 1%
(2~5%)
[ EoeSE I
(2~5%)

4.24 *x

FIR
DEIL:\ E

(EBEIRE)

6.4 x~10 o
@A RIS
O TRLE I

7. 2 (7K)

TR

1.19+~20@

x—=T2
Fv N2

5, /

BHIELY
Vol.149 1 5



