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No.5 7 H18H HEBT Y 15:46~16:41 60 D 61 160 69
No.6 7 H19H RET S 15:42~16:41 65 E 57 155 52
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L7z, X WoMEESICBIT 2 E¥REEIZ 1A
1R 72 ) E 238 v — 5 ) 25— 5 ) 33 HIC
R LCNETIR H 0534 774 > R TIRF
BBt 52 5,

RMR, 0B 2 N F <A 77 4 > Ik
4.7T~6.7, 53.8~90.9% & =7 HF X »
3.5~3.8, 17.2~40. 7% ltNE W lEE R L7z, %
rZu—g ) ox—Z 2B 20 AHF, B4 ok
EH TR, HEEEBIEE S S B 2O A LIEE
(Test No. 6 ) DI E T 1)L XA, OTABIE =
DHETAELS 2o o 720 VESED DNFIREE O KB 1T 4550
42~54 Ml & RE 37, HEFLARIC & 2BV
RO LN 72,

P EokERr b, BEEMDKRE LT T4~
HRTREEZANXTDOEHDWL L, BITr%n
ZOVEEDRGE & & H IR R T 2 L X He 8
L7z, WSRBEACRBATr A e —F ) rx—F
FARATEMWET ALK Z—EICHER L7122 & b1k
RHOBEIL Do, SEAEEE LT



EIEPEFL S A T 2 05EHIC B B haifbic B 2 Fge

MK 2 ORI AN TEATRES LY, Bl
RELTOMMIZEL b, LaL, #k

FEDHART — & L VRO OIEEGHIE S S B L
7R = ROV, VLT AT O FHliFRRE & L C
T HHRETCH B EHE 2 B, S LITHEDKED
HIgEZBIES 5 k2D AnsZ Lick), —
JE R Ze S B O FHlio W BRI e B F 2 B,

2.3.2 vIalv—iarickhaEEATEAEHEE

PRy 3 2V —3 3 > ClIE—#BREIC & 5 &8
LETNOEMHEY KT 5 Z L 25HETH 5 /2
O, WHTANLXICHET 5 2 &7 COIhgcE
fEE LCRHT B &iclz, Lo L, #iBEOR
RAEEHEELTCAT v 7T A MoEICRIEED &
HL 7z,

X 2-10 I 1 FHFLE T VIS BT 2 48#% G D1k
SRR OB DB R R L 72, BEIZ v — T 2R E
TNT 1S OVINEEDOKXYIN) 2, »X—FTlZ6
S DMBDRXYNY) ZIR L7z, 234 774 2 HEFLD
Control, Cart, ACR D&ETINIZEBWT, Lk
131 S EORE, 2= B T % & ofEE
NZEIZIE U T E#E D R L, AERICEIRD S
iz, BEEENSEE 2 H L 72 ACR €7 V%4,
AR OEFNI N E T 72, SERRFEMEE X 2
WEL 2 Cart ET VTR ) ESRBOL N
P odz, 2= ZE A E L 72 BTV TIR RIS
51247 <, T eRI21E1E 90 beat/min LLF
Th -7z, ARG YERE BOYEIZ LD 5
nrz,

F2-51CIFKEIETNMCBIT 2 HBEG, Ho
Y2 DR L%, RMR, OMAB3EINERS L 82
Ty TEIEEER R L 72, &2 OVEFILE TIVEEIC R
HA B B726, AT v 7T A BIOZEHHI LI
I3 H R E G DA T 63~74beat/min ¥ TZEA A
L, F—#ik T b B o ARG AL B 2
DA D LT, L 5T, INREIET S
TeOIZ ATy 7T A M EERIREE 100% & L72AT Y
TSI % K>, VR DAY & ek 2R L

259

Wik L7z, £ o#ER, Control, Cart, ACR €7 /v
EDIHEIY T av—2 3 YDA T v TR ED
P AT~48% E KAEZL (72, LrL, AT v
T IEfEO kI Control, Cart €7 /L9 96%I12 It
NACR ®T N 82U L/ ), ST
FTAwZ L 2R 7z, Parlor ETVTIEAT v 7
BRIFABA2) 205 34%, I KB T Y 66% Lo #EILE T
NI LAWEBI DLW EERLE, HilEEHD
Yt b Parlor €7 WL TS, BRI o#ETLE
THE) ARSI A, S 502 Cart T LTI
UAEREINER, #EE %), RMR #° Control €7 /L
R L TR LR IR L 2, #iBEHIZ S EY
190cm #EEHG LD L 15em &<, ERRE M

LoAEE [ bniial'viees|
E E B B

o

o
=

LS [hepatimiing

A [V

e [beat'sum)]
&

Parks mastel

e A
LAV [

X 2-10 Z#FLE T L0 #WiREG)

(RIS i

R 2-4 BV AOMESEREA, = 4V XA, ik

(=i WHIANLY T RUXCHE L% [beat/min] PR (1] /min]
f=WEN Test No. [#i/hr - A] #ckf#i[kcal/min] RMR ARG R (max)  TEZEMR BInEE[%] fE2ERF (max)
AT TA v No.l 21.2 7.13 5.00 69 114 72 65.2 48
(BHmEs 2) No.2 25.7 9.05 6.67 66 126 72 90.9 54
AT TA v No.3 19.0 6.37 4.84 72 114 78 58.3 42
(B mEs 1) No.7 24.6 6.61 4.69 78 120 72 53.8 42
2—21) =7 No.5 32.8 4.52 3.48 81 114 84 40.7 54
(R EES5) No.6 33.1 4.30 3.89 87 102 66 17.2 42
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B OUGEIR D RO NIz EHZ 5,

2-11 I RB T =212 L 2R BHE GO
DEREE ZVEILET VISR L 72, BAEDEE
I3 Parlor &7 VDA, EILEETH 5 180 EERITE
HY60%FEEE L b - 72, $72, ACR T LTl
H EhE B oM & D 90 FELL T IC % ihiF 2
MR O S8 DT 28% & Parlor Z <ML £ T LD
34.3, 34.5% X DV bF IS %L Tz,

X 2-11 BAEOEEEE HEEG)

iy

B

2-12, 2-13 121X BRI HE B S G DA B & Bl
MEOEREEE R L T2, BAEIZBEN LS (
AR R D 2\ ps, B 5 2 VR L A
e ST A0 L LI 2 R o B LD L 1,
Cart €7 VIcB W TR A 40 ELL Lo H A X
37.7% & Control, ACR ET7T/1WL? 40.4, 40.2% & I
NbT2ICUEEDORR RO bz, FAED F
TRESMEEBIETH 5 0 EfHs b £\2%, Parlor
ETNTIZI0EL Eick% B 5 £89°33.1%
L, 30D AT T4 ETNLD15.4~18.3% L It
N, KREZgEEE2RL, U EoRIIgEEHIC
DWTCHEEETH - 72,

YEERNE E AHBEOBMRZ AL 72, 10 HOH
% (I ~R) 122w Control & ACR €T /LDil»
B DZAL % RIS IR L 72, X 2-14 13 #E5E O o
PR S 2 v —3 3 > T 13 M REAEE L 72 N, Pk
DIz =y FREE)D L WA DAL A T
ILLTRL, M2-15 1232 = FBEIDDH BLHED
WREPRLZ, $72, KiCizFRFhoEILET v
12 BT 2 0EEH IR D LB 2 T 2 72,

2-12 MAEOEKEE

(HBHEG)

X 2-13  _RBif O EEEES BEREG)

F 25 AWILET VO AOLERAE, OBRIE E 2T v TR
oL o 7T O
B
R Control Cart ACR Parlor
g s 65 63 74 67
g [beat/min]  VE3ERF (max) 103 103 105 92
G = %] 58.0 63.0  41.1 37.1
o} 96 96 82 66
ey °Hirs ﬁ o,
ATy TRIEDS] 47 48 18 34
I A XA HE (RMR) 4.26 4.49  3.45 2.81
g 73 88 79 80
%% [beat/min]  FE2KE (max) 120 131 120 111
B[ %] 64.4 48.4  52.3 38.9
= Skl 90 % ol 7
5 7" s T E o,
AT 7TRIEBIN] g 52 38 47 40
T AL (RMR) 5.30 4.82  4.65 3.51




FIEPEFL S 2T L 0ER 2

R 2= FRBEID e WA (X 2-14), O0%k
I3 Control, ACR ¥zl T v & 312 10 M HIZ 120
beat/min ## 2 72, ZAUIRTH A 7 VIRBOVEET
boba=y tBENCLLLDEHEZ B, HiTRLT
RSN & 80 LW L T, DR TITH
K DVEEE DMICIZI0~15HB0TIEH L LD
DI DL T I NS & —F L 72,

OAE I R D) CFLEEE B e & ORI ESED
AR D IR, E— 7 KEBITE L k-7,
2= P OWYAHFEEDOBRIC OIaEIT IS %
N, FrEwiiozFLiIFs<CERLL, 2= F

261

BT 5 Hftic B9 2058

DN AT IIMEn LB NFT F, 2= F ZWFT
PRIE L 2% 5 FLEAANO I AHT 24T 5 720, MR
FINRKHMLRECAHRLREIVWEFZ 5,201,
BEALER R RER) 12 & - TR L 7=
F OB S UEERICE UL 2, ACR €T LT
IZE) AL EZEIR e Y= v |t DFFENEND
RLB L UCHBEREENERMELLSI2E ) bT
7o BEIMASEED 5 7z,

T4 o B TR & BB D2 I Kk LB
P A 7NN E L 72 (K 2-15) . ZDiEDZAIE
FBICIRRTX 2-14 D= FBEID L WA LT

Coirirsl

KTFwMﬂyﬁfﬁs&ﬂ'ﬂ%‘T‘ﬂﬁﬁ I1ids)

!l"l LR A

T LERE MRS

ittt ot T gl

o=k G o il

il
- - -ACE

E e i 5 ek

&0

oo 20 30 40

B 2-14  fEEWNE &I (=

20 6 W 0 W 100

LI 120 130

TEREEH [s]

=y FMB#HD L WEE)

140

D LSRR bSae
[~ ACH

L8187 [beat/min]

III:- TLERA

(igsh Coil e I AR KEPHNTD

D

“T' bl il e

i e I--

i

Cioirbed
« = ALK

ah-BH -u-l A e H!

it Fﬁ'ﬁmﬁ Infit N}

X 40

i

2-15 EENE LOIEEL (2= I BBDH 5

L] B 100 a1

gt
BE)
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TH 525, Control ET )N Tldx=» FIHHL
EZETHIIN L 7288 — B L 2203083, 74 v &
YIRS USRI 2=y T OBENC L o TN
whelF, = F DMWY AT VESERE & IZITTFE LG
¥ (X 2-14 DEMOFS) £ TEAL

BB O DR T2 ACR £ T LB
Control € 7T/ HANEWHTH 5 L) icbi
720 T2 CTHEEE T ~ R 10 49 Control, ACR
T BT 08B L AT v 7RI E 2K 72
(% 2-6), HENEEBL2EE O 7 W Control €7 LTI,
s o O RE S & OSFERE X 120, 100
beat/min, HEIHEHIEE D H 5 ACR €T LTl
118, 100 beat/min & e AfEIZ B W Th T 22 ks
L7z, $7227 v 77T A P OKIEfEICBWTLRK
i 6 BFEERA L7z, Lo L, #EeE O kiR
R LD ICEAZEL DY), HEFFIC L oM
BLLEIRBDO LN h -T2,

FK2-TICW¥EEH I 2v—vavnpTa=y }
B 21T - 256 LT bR WA DB DE N %
RL72,Control BL W ACR €T WD EL 504
Y=y FBERAT-o 2 EA IO S 14~17
beat/min 2k & {, 2= FREE)OFMIC L .00
Bz gL (P<0.05) 2598 &l

Dbz s, BAEhMENLREZMH L 72 ACR
ETIIVTIE, O, AT TBOEED D TS
B HAETEZIRD 5NT, fEEEHD SRR
WA B E L 7e5AI1C HERERLZEE DR IT R ) 1
[HFTEZ\w, L2, 2=y | OBEIEEEICS
ZHAMIIWATH Y, BEHTORIMEEICE
W S VA OFHRRE 1 3 TR AR 510
2 & 2BEFECHEIL T R Y P ORI ZNS DY
BEMHZUGET L2 LIl TR HETH D &

& 2-6 Control, ACR &7 /WO H#HHE

s

o
H

25,

INFE TR BT HEPEFLS X T 2 D571
FHRAPEBENICHHL 723D TIE b o725, 7
H 5% Hegids L7z HEhPEFL > 2 7 2 D EH KR
M7 5 BEIFESLY 2 T 412 B 5@ £ 8 % HEsh
THIENTED, FHLOWEIC L 2 L, BB
AT LD 1 H1EL ) OEERIZIEATO
N=FFRDEGLT ERY, S5, 40
B, ISR ORE L EoWFR TR, FUF 18E
B2 ) OPEFUEERIIZ  x~— T HRAAT 199 B, BT
VRS 2T LTI FLEEMER HAAGETABIC & 5
VEFLBE DB AT 238172 5 7254 T R~ & KR
123k L 72 BRI PEFLBS 2 0 PRI ESERE I 13 48 7
o 25 NI LTz, L L, —F CHBILS
2T LBV TRRHABILTH 2 34 2 B2
F— N ERBBE D 2DICEL 2R — T &
~FFERBEEEREAELIN L L, 6T BET
HotzbELTNE, KEOKERNPH, 1 —T#
FLA A TREERDLBZACOBE) 7 & DBATHI
EA N EDBEAEOS L IR EFHZ L1
72, BHEWEFLS 2T 2 DVEERRMIZ Y — T H DY
GLUT T, Z DIEENE L BEENE DL WD T,
BEEEILS 2 7 20 AT & 2 578 B o RERA K
WICHIFTE S, Lo L, ARENICREEFLA R 2
repty, FUFEORBEPRE IAAVERE DR AR L
To—ZFRE D L RERTEHEMPELEZ D
FREND, L2 ->T, HEHILS 2T 08
W2 22 72 5l, Tk D e AEE 2 B4
B RPEFLAeFLIEA B ORI R KT S LRI B L
T3, LN LIETH 5.

2.4 HE
AT TA v a—F ) =T 2 B B HEIINEE
WEDVESELRE L0 0s, WIS & 97 18) & 1 o> FHifi

L% [beat/min] AT v 7HIEAE[ %] PiRATZ, SHICEBRBND S, 774> Il
wOAE CFEfE ROKME PEME IV 4ODEILETNTHEILY T2V —L 3 v 24T
Control €7 v 120 100 97 54 WV, A T75 A CHEFLIC BT 2B A OZR & 7%
(ke 7%) (13) (10) (16) 11) BLYEENFERLBICOWTH ST L7z, & DFEE,
ACRETF L 118 100 91 53 LIS o & 1472,
(ke %) (12) (11) (19) 17) 1) 74 754 > HRI B LB DL
R2-1 2=y | BEEZOTE AR
Lotk [beat/min]
Control €7V (fE#fF#%) ACRET /L (REdEfRZ)
2= PEEIZ L 932 (10) 920 (11)
»HY 109° (13) 106° (12)

a: P<0.01, b: P<0.05



FIEPEFL S 2T L08R IZ

MLER & 2= b DELY AT, B S LIRRIZ 40~50 B
DEDOHT, BIFEY DAL ) © T h 7RI A NE
Ei‘ﬁxﬁﬁ‘ SIS R 40 EDOB ORI, s v 7 5o 7

AR 90 BELL Eoo iR ) EIF 7 iz £ 0 FE
BorRoObNTz, —J7, =T HANTIEE, BEoMA
BEIC K E B ZABIE e AT ) AHT R o B %
50 EUL Bz BIF 281X 774 >R E D D
EARNSREr E =S Y (WA

2) AR K D EH L 2o s— FHHOWER AL
XOEAZ XA T 74 R Loz,
RMR, 0= 2 e 77 4 > s
5.3, 67.1% & - —F FHRDFH) 3.7, 29.0%Ic
W, £ 774 i RIIEEPIciEE
INXDLTEETH Y, FEDOFERBLE & DHITKE
B AL 2 Z & 5 EAaHITAE
Wk#E2 B,

3) #FLL I ar—ra YITBWTHEBRENEA
7 HE@ZEB L7 ATy 7RIEMEO & KMHEIT
Control, Cart € 7 /WIZH~NACR TN/ E
T, A ET w2 & ER L7, Parlor
ETIOVTIF I ) 34, oKl 66 & flo#EILE
TN L AEESG ALV L RIRL 72,

4) ACRETNIZBW CHBBEROMHHIZ LY
90 BELLU T I B % BT & VR348 Parlor % Bk < Ath
D2ODETNEY 6 RIEEA L oz, F2,
FEMPEE X Cart T /LI B W T 40 BELL B 2 %
b ICEAL72,

5) Control BLXWACR ETNVDOM G & H, 2
= MBI ETo R EEDOIIEIZIREL, 2=
F OBENC L B AMERICH &L (P<0.05) 3
5k,

F£I3IE ILFNIBMREBHEL XTL~ADE

a
3.1 #E
HEIFEFLY 2T A2 BT kR, #H 3

~ AR & DEE & L T 72 BEFULEZE O Sl i s K
KRR ENZ 8 TH D, FD—HT, HILHLILF
DEFIATINCAKET 5 2 &0 5, IHEIENETIC
I b= E N RBEFLF D, F 7oA
SHDEETHILL —7 > AP ERHITKT TE X
o IR DIRET 226 0°h 5, 26D
MR &) FEZERIC L AHEFLA b — D IA AL
VESERHEIUREEEE O 72 DI A& e B ERED LB
270, B AEOR & V) BHEPEILS 2T 2D
DL PN D Z L3 FE 2T THL RN, L
L HBEILY 2 T 2 OVEFLAEERIL 6 ~ 8 UH/I & 1K

B 3l bic B ¥ 5058 263

W72 Z b DR EIE T L A L 72354, 4%
ST VESERERTIZMEERIC E > TRELAME L S,
L72h > THBEPEFL Y 2T 2 2 05ICER T 5 72
DITIE, REFUFRHILEBAIETE 7230w
B, FRBFHCEINLT W ESET LW,
PEFL  — 7 v ADVRI Y T THT T B RIA IS
13, PEFBZROMEESANEA 7 SIC RN 23
AL, FBERLIF oIS & ) FLEEALE ORUE
SWIMDOIEB I KR T 2546055 5, HiHIIHE
DIEFRLZHRIC & - THRRDPEZICHEE S NG, L
L, BEOIIIERIC O TIHBEFEILL 2T 4
TOVEIDPATON BRSNS 22 L2k, 20
BOWIRERICKRES BT L L EbN TV B,
L L, %i@%%%ﬁb@% FoTREY, %
72 2 D3LETEARIT e IR & > TEILT 5
ZEWPLT, ZTOFEREFICT L L ITHEEEE
T b, L72W - TR F 2 wmFLMic BT 5
FLAARCFLIALE DAL 2 8IS 5 Z & 1F, #HE
KM BN WM L, FLBERBFES>=2F
L—FDUYE, AT ADOVEIREEDUEEICHH T
H5b,
FLEAALEMIB D - HR I e R Y F DL BHIY
L=t —F2DEInid, T Ticil
HFDFLIAEREDRFIES) 55T b L7z, RETIE, B
Efill\ - AT KT 57— b —
W o- 23— Z FRADBAT & FREC HEIPERLS 2T 4
DAL TESN T TEHBIIBWT, DI
TR FLIEERE 2 WE L T, SMERoPEILle Ry
NDWAMEER PRIz, S HICEABLDOIUE OVEFLEL
DIEED & b DA MEEAMGEY 5 & & bic, #3
KHDIER %5 L 72,

3.2 H&k
B1ETHRAL L IcHILa Ry MEHILA +—
NDOKESXWIAKEZIAS T 222 L —FDH
PEHIFAD 5, 13 & A & OBEREIC B W CHEFLTREZcFL
FoRE, AiE, FLEERMRE, S RS & o5
MED LTS (£1-1), #Z LB
XTAmﬁA# FE S AT\ 72 I RS B f
5 (LIT, BHERYE) 2Bw T, Zhc@EAeT 53
fr-%i%%fféf:&), HEPEILY 2 T 2BATHIOFLT
DI IRB & OFLBEERE oM E 2 FEhiti L 72 (X
3-1)o AT MERHIZHEFL Th - 7R % B < T
BEE1IBLIOE2HEDORNLAIA FE, 2 v—
C—FEiEAbYE 69 HTH - 72, WETEH 132 £FLHE
MR, Jemm X, ASEAE, IBEOKRE R, KE,
WIRZe T, ZNHETVINAYNY TR, AT
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> P v—)v, RISHIERR e & 2 W THIE L 72,
32 I I EIROWEE 2 R L 72 ILEOKRE

LI I OATAE Bih 5 %I G £ T OMER & I
TEZHEL, WEIZEH2LLBETFE TRHIEL 2,
Wizl & 2 7leZIk, FLEAMROZAb 2 i~
%728, #@m%ﬂﬁmtpﬁm,ﬁg’Wﬂ%ﬁ
DHEFEIC & BB LT B 726, 2000 4E 7 H 28 H,
8H285,wﬂlsamﬁ3@%mLtoit,M
% L 72 H oMz FUHEA T — 2 & LTI, PEX,
SRR E RS L, INLDT— I bk
RDEANRCHILIC & 2 FLIAR A~ D2 & SR
LIl Ry & oAt Z 72,

HEOWEEEFNDICHI2Y), EATEDHIE
SR L 2 BRI EAL T3 38 (A, B,
C) oKEEY 7 72T DNy 7T w77 —
ZRPFRL, TNLDKRIVAS A 4 (45188 58)
DB L OFLIHERE T — & AT L ¢, FLUARIFE
e & b B L RS E LAk AT L TR
R LT BHESRSAE D 2 S THYB S fik T — 2
L, WA EAEAEAE R KD,

B

iy

E=N

3-1 =

FLA A BRALD T Ja

~HEf )

ple L

FL IR,

2000 4F 11 H 6 HLIBEIZ, #6108 % g L 72 4EK
m$#%wﬁ%%&t,ﬁﬁ%ﬂyxfb¢%m
BB THBPEAL G L2, FHE7 7
4@%%2#% e L7z B gy A 77 b
Thod, %P, S H>NDA P —IFLTHEE,
KRB E TR 2 SEem il 72, AT 1 EED S
198 H F T KRR D4 PEFL % & PEFLA Bl
o HVEFURIIEEZ Ko, HEMEILL 2T 210k 5T
& N7 FLBHERE T — & E RATRNCHE L 7284
M b, WREEL 72, F 72, PEFLOIHA L R
22V TlE, FOERIZOWTORE 2475 72,

3.3 #HERBLUEE
3.3.1 HEHILL AT LA RBAL 72 B0
FLIA M

HEiIls 27 L% 8A LA, B, C»3EY
B HMERERY 7 b T AR L T - 2 3k
12, FL4 o 4 FLAME DA 2 X 3-4 1278 L, K 3-1
I FLIERIR, RARFLEERE S, WILA %, P,
VEFLRIRR 7 & 2 A0pE, 278, 3 ELILoRERGIIC
o7z, HEFLe Ry b EER O X R ;t]%‘%zLx
F—= O T, YRR S 2 P —LHTA IS
5, 3B 4 FVELLEDGAAIY, XEETE X 7(
300 mm, Y HEETH L F 400 mm DEPHICH - 72,
FUF PR FLIEMMRIE, EERAHED & R ORI
DWTIFEIML, EXMICAELE (P<0.01) 5%
HHLENTZ, L, EAOREICOWTIZRALER
RN 23586 5172 4 Do, B RIE I @
] TH - 72 ARFLIE S R I PERD ML &AL,
BFEREICAELZ (P<0.01) 28672, Af
519 %0 Miller 559 1%, 4 D0 FLHEMEE CIcB W
TERDED EARICHEML 722 HELTwb, B
BVEILY AT 28 AR TIIWIED, & 3 EE TOM

.--Fr
7 &

3-2 FLAKI U E T



EIEPEFL S A T 2 05EHIC B B haifbic B 2 Fge 265

i

BRI T

EETIyT

|

i

e or

AR 0 A N E X

& ZERI(#)
A RIED
® 14 (#)
B 5% (%)
© ZERI(2)
A 4i2)
® £1%(2)
8 5%(2)
o £/I(3)
A £RI3)
© £#%(3)
O 5%@3)

3-3
950
850
e
S
#2750
#
>
650
550
-200 -100

0 100 200

XJEEAE [mm]

3-4 HA 3 RGOFAFLEALLE DA

EHNTEAET, EHIHIL Ry b o HBEIFETLIC
AT AR THEEDPBER I N T b 720, &
A5 0 FLIA M BRI BEIME T 253 b e - 72 & 2
5, ABSGoOILEMRIZMMo 2 B kTN
o t2dt, FHEOHFHENES PEB L 52 b, P
FLEIFRIZ FLORF I & ) ILeo Rz 2 b2 L 72 5
FTHRD1DTH L, 3B B % pkB R
DNYPEFLRIREIE 7.1~11.5 B T°H - 72,

3.3.2 HEIFEILY AT 2RBATHIOFLEAER R & #E
7= NS = X

B RGO RV A Rz OV THEILORITE
IZHE L 72 FLEERRR 2 E ORER A K 3212, Ye—
O BORER A F 3-3 1R L 72, PEILATO FLEEM]
Frald, BERDHED &4 TITB W THEINT 2 Em A5
DL, IERICBWTHERDETE & Iz
LEDFEEL, WEAHIIN L 724%, MElEIc I~ E 48
IGIE A7 5 72, F 72 FLEESEH S S 130D & 3 PE
DRz sk, ®NVAF A > Tl3123~141 mm 5
EHWALL, Pr—y =BT 62~96 mm JK
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[}

o

£ 31 EBEILS AT L E AL SO FLIEMRE, TCILIE S, WL H L, HILRE, WAL, MR
KT
. — FLEAHIE [ mm ] FARTLER S WILH% HILE PERLE PEILRIR
PER B EEE — = .
Wit HAEAT KRR ATHIS [mm] [day]  [ke]  [kg] [h]
A 14 147.2 65.3 104.7 104.8 536.9 169 19.6 8.5 10.2
Wi B 29 167.9 81.3 106.1 103.6 531.4 215 29.4 10.2 8.4
- C 43 164.1 77.4 111.5 112.2 543.5 159 29.1 12.7 10.4
¥ F186  162.6 76.7 108.6 108.1 538.3 179 27.6 11.2 9.7
A 22 135.2 66.0 105.5 107.5 508.0 241 21.5 8.0 9.5
9 i B 29 163.6 85.0 125.6  125.1 474 .1 138 35.3 10.4 7.1
C 16 178 .4 78.8 130.1 129.9 483.1 133 31.3 14.1 10.5
SF¥y F167 0 157.9 77.3 120.1 120.5 487 .4 171 29.8 10.5 8.7
A 8 152.2 86.1 126.7 127.7 428 .4 243 19.7 8.3 11.5
3 pE B 26 154.2 74 .4 131.4 126.9 422 .2 191 30.1 10.9 9.0
UE C 1 179.7 93.0 160.5 164.8 438.0 68 46.8 16.2 8.6
¥y F135 1545 77.6 131.1 128.1 424 .1 199 28.2 10.4 9.5
F3-2 WHESENC BT 2 AL 2 5 A > A ORI KT
W gk (SR FLEF P [mm] FLEME [mm] FLIANT A A FL#E 2 [mm] WE KIE WILH PEIlE
e - RIEAT A4 KRR ARitE e ZERT Kt AR Atk 2R A% AR A% [mm] [mm]  [day] [kg]
HIPEE]) 135.6 53.1 129.1  123.2 433.2 220.2 8.7 12.9 10.2 12.7 565.0 578.1 558.2 585.4 543.9 183.6 160 10.2
PEFLAT 2 PEGY) 141.5 58.5 150.5 141.0 484.2 233.1 10.2 10.9 11.4 14.1 515.4 517.3 501.9 515.4 557.2 196.5 164 11.6
3 PELL L) 143.3 62.3 164.9 164.3 498.1 232.4 9.5 11.8 11.8 14.3 441.9 450.0 431.4 444.2 570.9 201.1 169 12.6
e 106.6 34.4 106.3 103.1 380.4 176.9 8.7 14.4 11.1 13.9 576.1 589.6 572.2 596.2 — - — —
P 2 P 119.7 40.3 127.4  117.9 427.1 186.2 9.6 11.9 9.4 11.9 530.8 527.8 521.0 525.9 — — - —
3L E 121.5 47.5 144.4 140.9 463.2 189.3 9.8 12.0 10.6 12.2 452.0 451.2 437.0 452.4 — - - —
F3-3 WM B 5 Y v — 2 — b O FLEBRER T
s ek (V) FLEARIFE [mm] LB [mm] FLEAS A5 A )5 FLIARS = [mm] W AR wILEE PEFLa
e - HieAd kA ARitk ARt Mt B R &% AR A% AR A% A A% [mm] [mm]  [day] [kg]
eI HIPER) 78.3 53.7 82.5 81.8 360.7 171.7 6.8 12.3 5.7 10.7 484.3 514.0 484.5 504.7 504.0 171.7 346 4.9
e 2 pELIE(2) 91.7 62.5 129.2  138.2 429.7 221.0 9.8 12.8 9.7 7.5 388.8 443.3 422.3 442.2 457.7 176.7 146 7.8
- VR 62.3 39.5 84.8 79.7 352.7 139.0 6.5 12.3 5.8 7.8 490.5 509.7 481.5 498.0 — — - —
L 2L 65.3 42.7 119.0 138.3 390.5 174.3 10.7 13.2 12.7 15.8 387.2 402.3 386.0 415.0 — — - —

AL 7z, PEFLEITRORERIR £ ik d 5 &, PEFLE
BOFLHMBIZFBENOFIT Iz L), sy
A > THRFLATIC R 12~35% 084 L, Frc b it
DI BT E 2MEFIT EZDRDHHL
o 72, FLERSG S S I PRI 1~4%68n L 72,
7% 3-4 13 WF LI o FLEAA g D 226 & pE K 12
Feroz, WEHDWILHEZFHFATE L X
130 H, 160 H, 210 HTH -7z, L7z2d%> THIEHA
FE 30 Hi%, 80 HFLuARM R340l #lE g &
ZNEn—11.0~11.5%, —15.1~12.7% 21t L, #%
FLRIRDZAL & BRI 2 5 A OFLEAMIC B 542
LAY TH - 72, FLE bR S (30 2 B < A
T, WIHOHER & & icwimL, 3 ELL R
FETIANEIPE I T 7.1% 8 L 72, 4Tl
WE Tl HERFE 2T 80 HARE & Mgy < 3
BDHDRETH - 722 &0, HFlh & T %A

-
—

DT TE L7220 H Y, WIHRKHFL
IR DA E AREIORTRERIZE S e 5 72,
Lo L, HEILCRATL 228503, FLIEADE B 2
HFHIEREICRRT 2 2 LD MRETH B 720, LD FE
MBI HETCE LD EHFZ B,

Lo HEPEFLS 2 T A2 31 5 FLIARM <ol
FLIER &, A OFLEEERAE e & oS &, BiIIH
THRRLBEZZ DY AT A THIHEIT-> T 5 3 4
BcBIT 230z s o (k) s L O
JEESIC B 2 A HOMER R 2D TERIHIC
RL7z, BHEWPEILY 2 T 2ABATHIO G R 13 HESR
FMENN BRI TFAEL, ZN513E&THHEAIIR
BWTRHLNL, ZRLOMEEKIE, aXy P T
PO FLEMER DA GE L 2o - 72 0, PEFLHE
DE) AR ML 72 ) § 2 H <, HEPESL
AT LEATHRDFRECINZ R W E Bbh
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£ 3-4 WIFIMIC B 2R FLE R 02 (B RS
ok g men  CREE FLEAIIHE [mm] U508 [mm] FUIA A L5 = [mm] esL it
PR A e lday] ek #kch ANk Gmige 6 B AW Atk A Ak AW A% A Ak (ke
7 H28H 131 141.3 56.1 126.1 123.7 435.1 222.1 8.1 13.7 11.9 12.5 570.4 581.9 566.9 589.8 10.7
HWIPE (15) 8 H28H 162 136.9 53.9 134.1  126.7 430.9 228.2 8.7 12.3 9.5 13.5 566.4 576.0 558.5 588.7 9.6
10H15H 214 127.8 48.6 124.6 113.4 421.5 202.5 8.1 13.3 9.7 15.9 557.1 571.8 550.3 581.1 10.1
7 H28H 137 129.0 51.2 153.4 138.2 476.3 237.0 9.1 11.6 14.2 13.3 499.9 491.0 476.6 489.9 13.2
2 PE(9) 8 H28H 168 132.6 57.1 156.8 148.3 518.0 235.7 13.4 10.3 11.0 15.6 516.0 521.8 506.8 519.3 11.4
10H15H 219 142.1 57.7 146.0 136.5 468.1 233.0 10.4 9.6 12.1 16.2 514.2 515.9 502.6 516.8 10.6
7 H28H 137 137.9 62.4 166.8 165.4 507.6 242.9 9.1 14.1 11.1 14.1 415.9 429.1 402.5 424.4 14.0
3pELIE(16) 8 H28H 168 143.1 55.5 169.6 175.3 505.6 223.9 10.3 10.3 13.4 13.8 430.3 442.9 417.5 436.1 12.2
10H15H 219 128.4 53.0 164.0 161.1 483.2 218.3 10.6 10.9 11.7 14.3 445.4 452.9 431.0 447.4 11.5
F£3-5 LHEHIPHEIL 27 L THESR I N2 FLUERMFE & S AR & e RS o LEB RO b
L
s FLEEB B [mm] eFLEES S A [mm] FLUA
AR #EA KERitE ARk [mm] AR #EA EAE
HeFESME 125~300 >30 >70 >70 > 350 <30 <30 <30
A 70 33 70 70 327 31 24 -
B 78 38 75 77 344 47 29 —
,,,,,,, ¢c 1z 34 w6 74 427 21 23—
Bt 24 7 63 59 318 80 50 50
5, L&L, BEiceRy FEALEZIT-> TS, A, R3-6 HESERGME LA 3 R OEBEMIC X B R
B, Co 3 o FREIC1E, Bied o FLuIbE (H DA IR &
FE4MFAH 125~300 mm) 12 35\~ C 70 mm % 73R sk HESE ST el
1, ARl S (17 350 mm BLE) 1245\ T 327 S % B %
mm % R3S fE 47 O FLEE S (] 30 mm LA ; E;gg 1? gg g ;g
2Bw N STHERE. 2, O e
—)F) 128 W T 47 mm %ﬂ“‘fﬂlﬁlﬁiiﬁ HEREZ L7 n e 10A15H 1 60 6 20
LT Lir LbEBO TRy FEFLIC B W T HER & ot 10.3  51.0 4.7  23.0
Pha B2 MR T L VIR LA L H 5 2 L% 7 H28H 5 49 5 42
L7z, L7225> THIRESSDATED b HEETL 8 H28H 4 36 2 18
— e 2 ; 2k 10A15H 5 36 3 21
2T MCBATT 548 E ik o R L L ¢, Lt = i 5.0 55 97 0
HVE B L T 7 HERR SRR &, Bl o HEhHERL 7H%E ﬁ 74 ﬁ &
N = =1 1 ) > P > >
DFLIEMBRMEIC & D e L 72 EBESEMD 2 O THEA Pl 10H15H 16 62 7 27
a2 HEL 72, s 17.0  69.3  10.0  41.0

% 3-6 I IZMPE RS B 5 3 MORERR 2 3L
ICAEE & - TR D ELE 2 RN R L 72,
HEFE S0 3 WIAE [BISE40IC 35T, FIE T 10.3 98
(51%), 2 pET4.7THE (38%), 3 pELL ETI17HH
(69%) DAL 1 D%\ LEHEDEHICB W THEA
LZarodz, Lo, HEWEILS 27 LEA 3 B
DFERREAETIIWIPET 4.7 580 (23%), 2T 3.3
(27%), 3PEVIET 10 ¥H (41%) DAL A A &
), HERGAFIZ N B & KRS A O B4 %
L7z, FgRTERIC & B AEEDOEAIT 1060/ &
ST, MERBLTIEENEZKE B2,
FEAFLEMREIC B W ORNEA DA, BEER £
THEEAL T2 2 & QR &SR E NG, FWpE
FIIFERDIEED RN T D 5 72 FLIEAMFED T

— 75 3L DA RETII IO FEEIC & 1) RAFLE
DTS, AT DFLIER S\ ARBAHYE U 72,
5126~ FEDIEKDL Lo Tzized, HIERSET
SRS L 5728 FH 2 B,

3.3.3 HBEHEILL 2 T 2BATHROPEILKIyE
BIH T2 2812 L ¢, HEHILS A
TLCRBATT B HRNVAS A >~ 19 FEZRIRL 72, HE
PEFLIZ B ARE 5T F 72 BE F D ED b L Tw»
G 2DT, 2PELL EOILF DD L SE4Ic HERE
Ftb 27z L 72 A E OB ER £ 3R U, Z ofbic
HEBEZEPRITER L e WO HEIPETILS 2 T 28 A 3 2
WO FEBEEMZ 2 LT b &) kR Dy, 3
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EOHEDH T 1 EZT H - 72848 DR AERD
s LB L 72,

Xl 3-5 1213 FEIPEFL > 2 T 202847 L 72 2000 4F
11 A6 H»5 198E D 200143 A 19 HE T4
BEOVEILR I FE R IR L 72, MA@ W ERIE Ak
T, WAEDEANERIZHEENT TR L2, T 72,
Z 2 TIRRBATRIOBA S, BATHROVEILRIIE D &
YIS - T ERIZ AN L 72,

BATHROBIE 1 ARIE 2 b — i A Bk % 4T
I 272, BIRAE» SHFLoLME LT
BRENBZELHo72hY, 2HD L AR
FLRKINERIF 90~95% & % - 72, 1038 HiZ lIh a3
STRICIET L72h%, 24Uz 1 Avha o gEpiic L ) #
HBIDFAET B L T TND B 57272DTH b,

BATHIOWE TIZEAFED T D - 72 D FLIERT O
4 3 H 2 IhE DY 82% 12T L 72 Bk (N0.220) i3,
Stk (15 BH LK) 1213 95% L) FictsE s iz,
72, WRIC & o THLELSBBICIRA L, HEFURI)
LT L 72k (No.283) b Rled> b7z, FATHI
DPE TIIBEAEOAED - 72 6 O B W T HF
BIPEFL I EEDS 90% % 8 2. B 1K (No.210, 269,
272) Hi\atz,

HEPEILY A T & TR D W 12 4R
BEDIEE M7 Lz & ) IEH sl — 7 v A5
TLTwhwgs, N&BZIEEIC &) 8340
PIAMTbN S, 1 H 1L Eo#I» b T
WBIEIZIE ZDEEEITD T W D%, L72

it

B

55 T 1HB OPEFLEINEEDH 90% LI TH 1L,
HEPEILY 2T 212 B 2 HEEOEEMEIC R L T
B R RITTHIFICI W EEZ D,

No.217 42 2 v T B AT L 41 2> & B Ih 5. 2°
70~80% MK L, BVIAARDMELFF & - T
VEEME AR T S 8-72, 2 OAURIZBATHI O W% TFL
VEAEAE D HA SR L Tl oz, L
L, #EIEBOERIZZ LD B Ly icBbi
72tzsh, ¥EFLw R b oFLEER g S#ETL T
A7z, AL 72¥EFle Ky M EILouiE A i Kk
EREN s w =t o v — g OB & 2 BEEEE,
XL ICHEREOY —F e T4 — T E
fhoze=tar—2mH (-2 v 7) D%
Bphod> & PR & 25T B O RE ST M OBER 1T
94 HHELZR > T3 (K3-6), #FeRy b
2=y TR L 2L — I DK, EE
BECELIEELIT). LT e Tzt bk
FZ T T 120 FEOHiPH % A 5, FLEEOR T
OISO 2 AL T b, v =2l —
FERBFICHREN S TEAS D 2 FLEA L MR L 7215,
T4 — Ay 7T EEET 5, No.2l7 DEFAIEWDO
LHBAILHDIEZICRKT L2 &5, 4FLHHE
Ve HOMNERREZFARNTALS L, G
S RIFLIAD M1 70 5 FEpk e FLIARCE 12 H 5 2 &
L 72 (X 3-7) . FL2F oo FLEARM BRI B rLEEE F
HIELC, BAFLIERR IR0 — K TH 5 (K
3-4),

10l

L)

el

H

gL kb (o)

D

0 5

1]

BT A ]

3-5

HEWEFLS 2 T 2BATHR O H ¥ & PRI
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Ty

GEER ST

36 vRy =2t L —F ORI

L7 L, No.217 O34 13 B FLEARRE & % A FLIARM]
Fams 123 U CHEMFLE —HcdE e, S 5124k
W R~ - Tz,

BIFLIAALIE 5% 5 FLEEM R D BEEIC 7 356 % X
3-8 ITHERIL TR L 72, A FLEE RR (Xer, yer), B
FLIE % RF (X, ver), BIEFLEM L 7285 FL0HE L —
FHOLETOYEE LB Z N E N a, B &L
7ok &, AFEMIBOBEEIZ 7 2 AT FLIEEE R,
(Xm, wym) IZRADPSLRDENS,

LI \ ) i (LR EED> BRI [
ZEH(LR) gy
L

Y H#ER) EmmT”'ﬁ
Koot

-

X

S

3-71 R Ic & 2 FLIAMLE DI

- Xrr —
0—arctan< 3 > (3-1)
xm:('g“?(f% 7 FLEEERE [mm]

(3—2)
Ym=Yrr—a (3-3)

IS LI DOFIFLEHERE RE (X, yeo) DS
FLEMHB OBEEIZ 7 5 e vwiz oz,

Xrt— Xm >0 (3—4)

ThHhHIEDFHEL S,

% 3-T 1213 PEFLR IR O 358 (No.217, 225,
284) » 18 M H D ZLIEMIME, FLHASEEZ & Xer—2m D
iz R L 72, No.217 DEMD xre—xm EIF—1.1 &
70, BIFLEADE S IR OBEEIC 0> Tw b 2
EDITRE NI A 2 SEHOEAGIZ A TlI %0 72705,
HEBES: & Wil 5 &, No.284 324 O FLIE L
Z=H30mm 2 Tz, No.225 I3 A %
FIEB 22 WAY, 55 FLIESHIFLIAIC BT 27 mm
BWALEICH D, DI EPHILLRDERIC 7 -
Twa bz,

B BhPEFLRATRI O A THEATEA D - 72 AR
(13 98) 1F, WAL ETHEIMET L 2WHE R E,
BATHROPEFLRINEAT 90% # B2 Tz, 72, i
BYEAED - 128K 5 B 3 BEIZF I K L Tk
B 00% % 2, BATHIORARER L —3 L dh -
7275, oA O EIRIZ KT - 72,
e TIIRATRNC BA D E 24T\, PEFle
Ry Mo# L 2BBE2 kT 52 Lok ), fEENE

X

v

3-8 %A FLHEDOMINBEEIC 72 2 BFLB & AEE

R 3-T  PEILRMEE D L I OFLIEME, SR L x5 (18 38 B F)

Cow No. FLIAHIFRE [mm ] TG FLIE RS & 6% [mm] US4 S
BiZeAi #eA JeRite Amie [mm]  Biked #ekeh Jeide A [B/B) 2 A

217 101.7 81.6 93.7 102.0 421 17 10 16 23 1.4 40.8 —1.1
225 138.9 71.5 136.8 109.1 420 11 11 27 27 1.7 71.1 26.0
284 117.8  44.0  130.9 130.6 560 33 b) 21 17 0.7 54.1 29.4
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DTG ERITZ &L HEELY 2T 2D
BATHRSET$H 25 TE7, LaL, HEFEILS
AT LOMEFEGALIFMC b B I3 HEA MO E VI
450, Oz PERLE Ry b OFLEEMH TR & D R
7 FLBERE DML ER I OB 2 5 2 EATRE N
7oo F 2, FLEERIZERESWIEIC BT
AT B LN THE Y, FUEMEOKH, £
AL & PEFUR I & DBAREH D HEIPESLS 2 T 4
DEICEbLLREEFHZ B,

3.4 WHE

HEWEILY AT L2 BRICEA L 72 3 2 L B A%
FEL TS BLGIZBWT, I 0IEIReFLIE
JERE 7 PAARMIE L, SR OHEIL e Ry P ~D#S
PEE PRIz, S HICHERILY AT L2BATHR ORI
WIEA & 2 S DA R EEL 72,

1) HEILL AT 22 8ALR 3 RESICBITS
FUEOFLUEMEIX, XD L RO Iz DWW
TIIAE (P<0.01) 1oL 72, F 72 mAEFLiES &
FERDHED EFE (P<0.01) L7,

2) BATERSGICB 2HPESD 51%0%, 2
T3 38% 7%, 3 FELL . Tl3 69% 258 AR DO HEXE 514
THIe Ry MZEAL ko7, L L, HAL
72 3 BGOSR I L 2 TR Tl A O E]
B RIBICHD L 72, E72, HEFLle Ry MTHEAL
W E L BRI R A AT O FLTEBRE R A H 5 I3 ET
BOFIERIEETH 5 2 LA B L 72,

3) HEWEILY AT 2BATHIORA TlA s S
o P lARIE, BATR O PEFLRIIER A5 90% % #8 2
720 WAMEDD > 72 KD o T 3 BHIZ BRI ER A
WU %Mz IR E w572, L L ZF oMo fiikiz
DM 5 72 2 L b, BAMEDHESIEY T
BTz Z EDFEBH I N,

F1E LFOIEMEERENEH, BETLPHE
LR P — LB ES BEHRILS X T LDE
BIRIFTTHE

4.1 RS

HEEILy 27 22 FHL T 2 BERIZHE D
PeFlorflh s SRR 15— C, 24 ReRiPERLTH B
T2 ORI BT H TR B D FEA: % 5 6 ¢
5 HERER S AT 212 & ) R Z2 KD 5 L5407
Hb, TNHRBVEIDVIERICITON L\ WE FITKT
T 52 & L 2 ARe LA P — VN T4
VIS X 55600 5, a3 ArEAeL s
DRRE 2o THRETIHEGLH B0, BBL 2R
B 3ETHRNLIFDISRIERICER T 2 #HIL =

[}

o

Ry FANDORHEAIZ L 2L DHE v, WILT DI
Ttk T Wit HBRERIC L > THE Db B Z Lo
LILTWBEH7, & LI HE#EILS 27 4 TD
VEFLDATRE L ARIR T H - T4, FLEAMEOKH, #%
FELEIC L - TEATEICEEZ T THALH Y,
INHDBARERHT 2 Z & 950 2T LR T
DYGEIC DD D EHE 2 D,

BEDFOFEEY), Tabb ORI, #
FLA P —WICR L Ik E 233 2T 2 FHED
BETE5IERIT, ZoMNEE L C3IAEHEE
MWD ZETHCZ EDURETH B Y, FLAEOM
REER A+ — N OREE EORED b 25 DIEE D
EFELIBERL LA LD S, T2, —HoHTME
AT 2CHWLNL T B ELAME (7 v —
F) L BFEBRMEEIZ, I X)R, AT —T
v, AA ZIZBWTEKE~OFH PRI L) £k
BENTWBO, L7zh - T, FEBAICHER L 72304
BHEBEOBBEPIFEIN TS, E5ICFHFNR
F—=ADHEA - B R ORIE 3 EEERL AT
AOBEIERIC LB A T T o T, ML AR
KdHSN B,

ARE T HBWEIL S 2T 2 OERHIC B W e
% AT T I OFLIEAE, FLIEMREIC DWW kS
SrURAR 0 & R RIS IR, TR T 22, S
SICFFEDBERLA F — L~ DA, B R % 3,
AT AOBERNEEUEET b2 ORINEE L L
T, W TIOR3 HFHIEIC k 2368 %
SEL, ZORRIZOW TR L 72,

4.2 DBBEHBLUVEREIBBHAEBEEENE

1t

4.2.1 FHi:

FLA D FLIE R ORI ZE I BA 3 2 s, AT
13, B3IFEEL Ldo ALy A7 2% EAL
THILEAT-> T 5 Al (b)) & BY3S (W5
KIE) DIFBUET— 2 & w72, ZARKRO FLIESE
EERE T — & 13t S 2T A DFUEMAREEEY 7+
T2 T 10~14 HEGEIC Sy 7 T v 7T —F %
BFIRL, MREZICBWTHENY 7 7= TIicHwR
BAAHERTEFENX, Y, ZHE% ek 7212,
Z D FLIENT & BERE D 5 PR ¥ 2 A-FLIEHI R 2 S
L7z, ARSI T — 2 TR L, 2000 45 7 H
9 HA5 2003 4E 8 A 5 H T 34EM T, B
132001410 H 18 HA* 5 20034 8 H 29 H £ T»
HI24EMTH B,

FLEAN & JERE K O FLIEEIRE & ER b ) Db
LIEDOKNE SIFILEIC L DAL EEDI R E W E
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#2Z bbb, ERFmiTowss, ML 6HET
e HFLmICE L, DRz 1cidid L 10+ A Tkl
RTICE 2 WILHARIZ W O DR E D 570 53T
HETRRTHLZEEHICL ML T
520880 2 Z TREDNTIC BT WIL 6 H H
(Grigetk 42 HH) 225 10~ HH (4010t% 300 H H)
F COEURT— 8 2 L 72,

ABEGIZ BT 3 /T 109 BEEOfFT %
T, 29 LAtk 42 B 5 300 H $ TOFLIEAL
EERE T — & AT C & 72 RS2 A RE 25 BE, 2
pE30 58, 3pE27HE, 4D L2208 THh-72, F72
BHHIC BT 2 SFB TR 121 EHO AT 2 4T
W, [EIRRICHRIPE 1258, 2 ¢ 183H, 3 PE8UH, 47
PLE 6 HHICOWT ZDM o HFLE, FLIAALE LK,
UFLEMRZAL RO 24T - 72, 0B, Wil &
YU 5 U EDEKRBRS D vz, b 2T
NTA4REICTDT,

ZACE DN TR WILIMORE HILR 2R T &
SN B5MR4% 42 H HoFlaniz 10~19 kg, 20~29
kg, 30~39 kg, 40 kg Ll o> 4 Do X4 L TR %
ATV L 72, AMSIC B 5 &30 0T E
Bz Zzn 7 8UA, 24 98, 46 3H, 23 ¥4, BHhix %
NZEN 484, 1256, 1586, 13¥EHTH - 72,

¥ AT AFHT R OBEFLETIC FHE X 417z FLEE G A
(X, Y, ZHE) orzeEELTEY, Fb
DILIEAOE T — F RIS~ T2, AT TIEFLE
D ARTFLEA % LF, A RiFL¥E % RF, £E#%3ILE% LR,
H5FlIEE RR &L, SFLIEEmEEL 5X, Y
PHE Lo 4 FUEARIE A R L 72, 4 SLEARIRR IS AT
%M % DRS, ARit4M% DLS, RiZA % DF, #
LEA%E DR &R L7 (K4-1), F72, HRALFLIR
#& (DFL) (3 4 FLIESCSRERE O i Ty b K 2LIH
DEE (ZERE) X L7z,

FLIAAT & > FLIA MR & PR 0 a5 0 Bk DBIR
EHLPITT D20, KMEKT— 5 2 5 IR
2B 5 1AM OHEILRBNE D HFEMEIC DT
LIz, EIWmTHIBEA~NLY, R L 72 HEPETL
VAT LAY I 0 FLIER RS, DF
1% 125~300 mm, DR % 30 mm LIk, DLS, DRS i
70 mm 2L b, DFL 13350 mm Bl & &N Twb, ¥
FLRH AT L 2 AR o DWW T, s oFLEE
R D HERE et & FLIEAT B R 2 Mo U CRRBIfR %
Tz,

4.2.2 #EEBIuEs
4-213 1 I oI HILE & 4 FLEERRE
DRS, DLS, DF, DR & OfkFL#E= & DFL &

i

LR (Xi, ¥i)

Ly
v

4-1 FEFLZ F — VNI BT 3 3 D FLIAEEE & [

ZALD—BI %R L 72, iki% 42 H2» 5 300 H £ TD
WMz BT 2 HILRIZEB OB AL & & LI
BT Bz e, IEEEIVNE Y, 4 FLEEMH
i DRS, DLS, DF »%j&4> L, DFL »™34n4 2 i[9
WD LTz, TS DEAL & aritik H O Btk %
1REYRRTRL, 512100 HRZ bR (1%
[l R AR S X 100) 2 3Red T, BEKH & AR B FLE5
I FRATRE R & BERT L 72,

4-3I2IF AYGIC BT K51 100 H 0%
fbm %2R L 72, AR TlE, DRS D2 b3 —
0.3mm, 2pE—3.5mm, 3FEE 4EUEIFED
I2—5.3mm &4tk B oRGE & & b ZLIERRE
3 o7, DLSOZEILEIZ Z N F10.4
mm, —3.4mm, —5.0 mm, —4.1mm & %Y, Hitt
DFLAMBRIZRE T b A%, 3PEE TIREX
Lryicfbmsig kL 72, DF »Z1{bii3—5.2
mm, —8.0 mm, —9.2 mm, —9.2 mm & 4 i $% H
Bofk®dme & IcLEMBIEmRS ko, T2
DRS, DLS, DF iz B W THIEE & 2 EROZ bm D2
N, 3EE 4 EMICBIT ABILENEII AL
o7z, ST oRERS 5, DRS, DLS & H3l=
DAL EICBI L TR MENIC 1 %Kk#ET, F72 DF
12DV TiE 5 BKETHBEZEI D HN72h%, DR
& DFLI2DOWTIZELTED b N - 72,

4-4 1213 BREHI2 B 2 EXRI 0 100 B D%
ftm%2RL 72, BYIGDT— 7T ik 2 4 ¢,
BPERDIEHNIES T AR L) b A wied s
123D & 172 5%, B O FLIERIFEIC DV Tk
WFETOEA D70, FERE & LICEILRIZ K
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650 52
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T4 — by TDEEN FLEAAL &R % 1 FLEAER H 45 1 FLUEM 4
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\_ADWE
5-1 HEWEILY 2T 20 B B HI —7 > 2
HEH Tls] THY 22 & THINTE 2, FAEREDPRPEFLARE f[keg/min] & 1 loOPEFLE
klkg] % 1 HoFes
N=3600Tow/ T (5-1) [kgl 7 LI TE 5, & b1 1 HOPBILIE

Z CEBRMREH & ZHEFL S AT A0 UERE %
F?b\f’ 1 HOPEILTREZRKM & 35, 4HE1E» 2
D DOVEFUNEZERH T'[s] 13, 1W&H 72 O FEPETL
VESEWER Tow'[s] 12 1 HOSE#slEs n 2 1 T
KdHHN D,

T=Twn (56—2)

PRIV ESERE R T[] 13 AR O BSR4 SEIRE ]
(D+Q@) L IFDFEILA b —~D AR & BE
BHPAREI 2 Z b 72 I v Ry b O ILIEZERH
hls] X HEFLRE ¢ [s]DAdtTHh 1, FEFLRER ¢ [s]

niZAdHoFH AR y[ke] 1 HOHEILE
klkg] 2 HRDEN S,

Tw'=bt+t (5—13)
'="r/(f/60) (5—4)
n=y/k (5—5)

PLEoBatR 24834 3 &, BEmPEFLISUT s
DER = ZUTROBINET NVTRT Z LN TS
5,

_ 3600/%Taw
v(fth+60%)

PR PEFLIES (5]

(5—6)
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f AR [ke/min]
ko 1lldp 7 oieEkila kel
Taw - FEREFERH [h]

vy AERES AR (ke

b VEFL% B < PEFLVESERERT (]

ZOHBYETNVENMAT 2 EIcLY, It
H3lE, FH¥FLEE, 1Mb) oEwlas
ERFEOMFRMENZAL L 2854 T, N6
fili & HIlR O PEZLAVESERE R0 e R ] & Mo 72 SRR M)
W[l HPEFLEEER 2 —RRICHI T 5 2 & 05T E, &
SIzHHEt 2 H— L 2 S HEHEIL Y AT L DHEER
WA HEIC 7 B

5.2.2 FBHWETNIZB B BEHBNHEN

5.2.2.1 SERM@Re RO

PERDEEFL Y 2T A BW T, IR OZKHES
PIHBOTIE (V> R) °TNAA ) %, 3HIC
1 JEREDBERIESFIITHhIL TS, HEWEILS 2T
LTIRERE L 72 R & 5\~ (2[R THidhs H B I
FATEN, ZOM, IR P —NA~DFF DAL
HIRE N5, AEPEILS 2T 2 DEFEHERMIZ 1 H
24 WE D 5 B b, Z IS ORI % By 7o KRR
Thbd, ZHEL AT LOPEFLEERICE b 2 ZIH D
12TH b8, &2 THEBITEHESLT V) Wi,
) > AW EOMEE 2L S ¥, ERERFEIC S
2 HREERAL .

ABRIZAC AT L2MHET A1 BBICBENT,
%k d B 7 e 77 208 (2002 457 A) LLHT
DIHGIE S 2T 202 & D EH & 11T 72 2001 47 7
A6 10 BICEM L 72, iR oZEE i3 1 4
ATV, ) > A PRE D B e IR AR 13— 7o B R 5K

iy

B

DRETENE 45 4 2 KEHEIC Z DH1£ 30, 60 & L, T
JUA ) i3 BRI O MRl R 7, 11 WY, MR
Veifid 33 BeR 2 AEHEIC 30, 36MERIE L, FNFhN

SERBEICZAL ST 1 HdH 72 ) o NERypeik i % 5
L, ¥ AT LDFEBRMEKR %R 72,

5.2.2.2 ¥EFL/ESERE R O

PEFLRER O BI E T V2T 212h 720, 13
LdIC HEPEILY A T 2 0 FEF /e 2 JlE L
2o BITAS AT LZFHT S 3B%A 1, A2,
A3 EB,CoATLEFMET 241 BT 2002 4F
TR 510 FICEL 72, Ad 2T 203, Hil#E7=
7T LADOEPT LY, BRiF 25— R o EEAL,
FLEEMR I BEOSRITAITEY), A2, A3E
LT 2 7 20 HENTWz, LarL,
A 1R TIEHTR o ST RS I FHE O B TE R >
2T LTCRBEERL, ZOBFHIES 2T LI12H
FENTDT, T, HOKIHE L 2T 412 B W THTL
EERE ORI 2 EML, TN enz A1, A1k
L7z, B5-212i3A 1 B0 HEEFLY AT 2D
BEBERLL, FEWNICBT 3 BB 2T 200/
BTV OATENNNICHEZ RITTHED H 505, il
DELORE D A 1B X I2ITFEBE T, HALREEA
DEBEN LB D EEZ D, e THRY
PHEWEIL AT L2 BAL Th 5 2F B L
TBY, AFEFHaicBIEInTnie,

PEFUMEZERE I OWENR, KBEIC B W CHEPEIL
VAT LOVEILA P —NVWNEAN—FT 4 27 WEE
TAV 3= 24 REFIRLER L, 25 DBYG b
2T LOVEFNEENENIC FAR R 2 EH L2, 72
2L, IEHLHISITb N b - 2 5A RIS
BRI 72, PEILMESEIZX 5-1 ¥R — 7 > 2
IRl 72k 90, LA, ILUEER, FLEBRH,

lfi:_ ____i; 5
L S=== SN
T i

-2 A 1RGOFENEE
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T4 — by TEE, B, T4y, D
BHIZHEEIN, HILERWIILEER > 5T 4 »
Y2 7 F TOAFIR 2 BIEERR (O+Q) &
L7, LaL, B&Cy 2T A3 1 FLEENER
BT 4 — F oy TOREIITONS 280, LG
WET A=Ay 7EEFE2 1 ODEEE L, A
T LRI EPERL PV I L L e 7 T — P e
L6 N PEFERE, AFLE, 1hb72) 0P
FLEIC & 0 FEETE & KD, BB oI E T
7 b PR PEFLIES 2 SR L 72,

5.3 #ERE L UEE

5.3.1 SEAREIER

AT LDV MR EM & 1 TR FERRE)
R OBREZR 5-3 1R L7z, 1EBZN D) > 2
VISR RIZ B L 2 2 ~ 3498, T ) B & OEEESE
3 16~1753Th -7z, V) > A MEEZdE o 45
Sy b 30 43I iME L 72 & &, 1 H ) > 2 ki %
1312 |l 5 16 ok 2, £ 72 60 ric ik % &k
29 ENCEA L2, L2, ) > A Bk %
60 232 5 30 AFICRIMET B &, BE, Tuh ) OieE
Z1 1 HOBWEREH AT 20 03 2 T 1.25 kel
E Y, HEPEILY AT LD 1 HOEBREEMNIZ
23.08 BERT 2 & 22.75 KERICHI 1.5% KA L 72, &
72, TV ) BRiEG 2 11 BRI & 7 BRI ARG
5, ) A LR SEUUREGERIZ 17 03 2, EK
BN 22.92 KRR 2 & 22.63 BRI #9 1. 3%
L7z, TV ) seigME o sMEIC & 5 Wi ok
M1 HEB2ZN 1~ 2RRETHZH, 10K
Rl R 726 ) > 2 B o IR ZS SIS & 1313 TR

23.2
60 min
23.0
= 45 mi Allh
= 7
e 7
& 2238 <
Xy,
ﬁ omn 7
-~
6 X 7h —o0—U x| |
' e e T )L 7))
22.4
TRT LY EIRR

5-3  HBEILS 2 T L DU & FERRBRE ]

EDTAC & 7 > 72 BRIEISFOLA IR ISR OZE
12% % 1 HOBWERFFSEBRBR R ICZ(bIZRO 5
Y, LSBT ORERIFEDT 30~36 Rl & K&
Wwize bz,

AT LDOVHEMREOEEIC & B 4FF0 FE~D
L ARSI B, AR TN L 72 i o
HPICB W TS 7 Lo MEEIE 2~6 J7/ml &
Vel b X 2 B2 221350 b e b 5 72,

5.3.2 K1 AT ADVEFINEERM

F5-21C1F5 M6 2T74A1, A1, A2,
A3, B, CitB\WT 24 B OPEFLIESERE 2 51
L 7B pezluash & ML 2 on L 72, PEFLIES &
%03 % 1L % 41 23 YA 87 [al, 23 UF 86 [al, 58 UH 134
], 59 UA 166 [al, 23 UH 48 [n], 40 §H 107 [0 TH - 72,
A1 BSGIRABOFHEIRE» 6 kg L EHY,
TRHAE Y 23 WH & A vz, 1 H 3 EILLEo#EILER
SENI LT Wz,

531213, EH LA ITbN L - 12%h%
B 7234 0#EFLA P — A~ DHEAD LB E T
PR 28 U 72, PEFLRERIE FLA o Pl B
R 1 EH72Y) OBIERNFEICL > TEIEL DS
b, 1HEH Y OFEERMIZK 5-1 1R L 72 &
I AN EOBRMIZES 2 R 2 2 HLPHILA b —
WADHEAD 5B F TORR] (PeFL/EEmen) &
D PEFLERR 2 B 2B & L2z, AT R TIR
B 2T 20FMICEY), HE AT A EWET 2 &
TR 67T 4805 52 4~ 158, 74—+ A
TEEAEHT 0.8 K &5 23. 3K & 7 MR A A S
n, FoRFErBH LNz (P<0.01), B, CHv
2T NTCIEBEILY — 7 > 2D R B O TILIEAL B
WET 4 — 7y 7EBORMZ A5 b THEKT 5
&, BEMIEEDIZIZEEA T& Y 2T LIz 2050

R 52 ARG ORI
YA T A
Al A1’ A2 A3 B C

PeLuEH
(5]
Pezlmlg
[lal/H]
PEFLIn%
[[ul/5% - H]
SF¥H I
[kg]

SE L
[kg]

S P
[kg/min]

23 23 58 59 23 40

87 86 134 166 48 107

3.8 3.7 23 28 2.1 2.7

36.4 38.5 23.7 26.8 24.8 25.7

9.6 10.4 11.3 10.4 12.8 10.4

2.28 2.25 2.45 2.43 2.53 2.33
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[}

o

xR5-3 HEEILD 2T 20— > 2 L VRN [S]
vy A T A
Al Al’ A2 A3 A B C
ARl 86 86 120 150 356 34 87
FLAEA 6.9 9.5 9.2 11.5 9.2 14.2 21.5
FLEAEB 52.4%  67.4> 55.9 51.9 53.4¢  88.6Y  93.47
A7 E M 27.5 24.0 29.9 30.9
oy 2.6% 2y 32
T A — by TS 23.32 30.8 21.6 24.6 52.6 o7 733
T4 w7 7.6 7.6 7.9 6.7 7.4 9.6 14.7
FLA- B H 27.8 33.4 10.5 8.9 15.7 47.8 15.4
BEBRPA* 6.2 8.0° 6.0 6.9 6.3% 9.5v 9.4
BEAR A SEIRE = 2 110.8 129.8 115.3 114.1 113.4 165.4 181.4
Pesl & B VESERERY 151.7  180.7  141.0 141.4 144.6 236.9 228.0
a, b:p<0.01 X, ¥, z-p<0.01

1 BRI v AWEOYE E RS

M2 BEDRIESERERNIFLBUEE, AEM, T4 —F Ay TEE, T4 v B T O4aRE
3 W AT A3 (AL, A2, A3) OTHfE

Do (P<0.01), BRCHL 2T LTI, B
YEZER R LI LA DPEZLA b — Dt AR
KM ZELTEB Y, 20k ) IR T A
PEFUMEERE I JUTTHBIIRE VW E T Z 5,

B 2T LD EER L — 7> 22 BT AL K
CHEZER MO ARTZFES412RT & 9 12 145~237
WEMBEE L7z, DeKoning 5% 1%, AL AT 2D
Z OB % 120~150 B Th 5 LS L 7205, KZED
Al, A2, A3 ATALTY, 1FTZFNEE—K
L7z, etkodEzlEiizAl, A(A1, A2, A
3D, B, CHY AT LATENZI 465, 428,
560, 519 &%, % 1RH 72 ) oPEFLIEE
(PEZLEERR) ICHBE T2 L 7.7, 8.4, 6.4, 6.95H L
otz LL, TNHIZARSEHIZBIT 480U
FLBENIC X > THEAEN D 20, KICEHBET L
12 & pHERVEILESE TERL 2.

5.3.3 BEERVEILIARUC & 2 &2 2T A D FHM
INF TONRESIC O X, (5 —6) R
METIMCBWTE L AT 2OPEFNMEER & 1 9]

bz ) ol Grekils) # 10ke, FHTFHH
FlEm#% 30kg & LCRIMAEL, FREFRPEILEEIC &
5 HERHILIEE N ZAb 2 X 5-4 I2/R L 72, HilfHS 2
T LADEEIZHE G, HEFEILS 2T LA 1 DOHGH
FLEEEIT B PEFLIESE 2.4 kg/min DA TB L %
6 %ML T 63 8L 5 67T HHIC e » 72, 72, 4B
SEHPEFLEEE A 2 kg/min A 5 3 kg/min I #IN$
5 EHIERPEFEEIZA 2D AT LA T61EEDL S 78
GE~N, BO L 2T LT 48 BHD & 59 BAN & 23~28%
DEEIMERL 72,

RIS EPESL R 2 10 ke, TREPLPESE)E 2
2.4kg/min & L 2404 FH AFLEIC L B8
FPEFLEAR N 2L A K 5-5 12 L 72, FHHFLED
24 kg 5 34 kg IS 5 & EERVEFLEESIT A 2
Dy AT LT 86 HEL S 60 BAN, BD L AT LT 66
HED 5 4T HEAN & 29~30% DA R L 72,

TR H I % 30 kg, AT RHEILEE % 2.4 kg/
min & L 72360 B0 e vEILaic & 5 BTl
FEENZALZ X 5-6 128 L 72, i EPEILE A 8 kg
5 14 kg l23hn L 72854, BEadEILEizA 2 o>

R 5-4 PEFLRERDD S AR L 72 HEETL S X T A PETLARES

¥ A T A

Al A¥ B C

BEREER IO+ @[s] 129.8  113.4 165.4 181.4

Vel B VEERERT (2) [s] 180.7  144.6  236.9  227.7
AR (b) [s]  284.2  283.8  323.1  291.2
PeFLIEZERR M (a+b) [s] 465 428 560 519

ERERM[R] 22.81  22.29 21.53  22.19

PEFLEEES [milking/h] 7.74  8.40 6.43  6.94

» [milking/day] 177 187 138 154

M 27 A 3 (A1, A2, A3) DL
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R EE [kg/min]

[ 5-4 ~PRHPRILEEEIC L 5 BERPEILES O E1L

(BB B3R 30 kg, BEMILE 10 kg)

90

[
(o]

~
(e

[o)
o

FiwrEeLEEs (]

W
<

40

22 24 26 28 30 32 34 36
¥ H L& [ke]
5-5 P¥HIFLEIC & 3 BERHEILEE L
¥zl 2.4 kg/min, HEHILE 10 kg)

AT LT 63D 5 76 VAN, BO Y 27 4T 47 §H»
5 62 BHENE 21~32% DBEM AR L 72,

Ubonz &rs, HEPEILS 2T 2128 TR
SERPEFLIREEHEE 2 B & PEFLR I ARG & 1L C R
VeFLUEBUI I 2, F o oREIla s BT &
PEFLI i L ¢, [IBkic BEERPEFLIE B Bm L,
PO HILmDH 2 2 A e ILEA TR L ThH

MU HEFLRIE A 2 5 0T, FREVEFLIERII T
52 EMIRENTE,

Bk L 72 A AT 202 BT 2 PeisfmoZsEic
D SRR R B o0 I AE SR 5, SRR I F'a‘i
22.5~23. 1 Kl F TZALT % &GEL, FHUC L B
R B OB A B E T M I DFIEL

B 3l bic B ¥ 5058 283

90

[
(e}

R PERLEES (5]

W
[}

40

7 8 9 10 11 12 13 14 15
RIEFEILE [k

X 5-6 FrEdErlEic & 2 EEFLIEE 2L
(CE¥HFLHE 30 kg, “FHPEFLEEE 2.4 kg/min)

90
80
B
£ 70
B
g—é
€ 60
50 —A— EBRERER 2310
I 22.8h
—D— n 225h
40
1.8 20 22 24 26 28 30 32
T [keg/min]
(4 5-7 STREME)RER & 25 %‘;—’;L Ipd
(CF¥ HFLm 30 kg, axEdEFL= 10 kg)

TR 5-7TI2m L7z, ske¥eglm % 10 kg, FHEFHH
% 30kg & L72%A, BLARPEFLESEIL 1 ~ 2 58
(FI3R)BEDFEL Y, ViR E Y | i
FLo AT ADOPEFLREERIC BUT T BUI L e b - T2,
B L 72 HEPEILY A T A2 B W TR PHEILA b —
WNDFRIZLY 7 a7 — & oNnTwi
o 12DT, FUFOVEILA b — LBl 5 A L
72 RENHIWET L TIEINSL DA b — )Ll
B 2 L 2o - 728, AR PEFLMESERE R
W BN CHAFDHEILA + — L@z T L 72 e
BBEZ10~15BTHo72Z L %2#2 5 L, P
REVARS 1 IR T 5 EHEER T X 5,
AFECR L PR RO EEE T M L D, &
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HoHI=E, FYHIEES S AT 2DFEHTLE
e EDOHEWEILS AT LB FHT 25002 b 72
A BWTY, HILTRE e A B IR T & 72,
A BED SRS 13 3 L % 2.2~2.5 kg/min
ThHhHIEREETLE, ZOHIANET VDGE
FERD G, BIBROBEIC L - THIRERL2B L%
20~30%FEEWIME 2 Z LA TE, 480 H
FLESPVEFLIEE % F 8 L CHEFLEHEILN & e
L7728t ¥ AT 23U AT h b 70\ i
THEIS 2T 2 28R CGEAT 2 2 & 250HE
EFEZ D,

INE TOPIRERNL 2L —v 3> - T
N2k, EEEIEHIMEI N HEETLY 2T
2T BT B PSR T oD 32 70 25 B BT 3 PSR
ZIThHY, Liedo THBEOWILRE ) 2 #ET 5
ZEIC kAR A BN T 5 2 L 2YRET
Hotz, BLICHBHEILY AT L TRIHEICH D W
AR B L 2o Lo & = L E Lo WILEE
T— %135 Z R DT, & ) IEMELHEILAE
BOFHETVEERTE S, 2O—HTIFDH
FMATENC & 2 B TH 5 726, BiEE TR
N PEFLA b=V TO AR OBIECHEF [ v Ry b
& DWMAMDAE L I ERHB LT 4 — by
THAB OB RIRINZ 5 R SRR AT H5E
BEFET N EOMICEI R L B, $72, EBEOH
I AT 20MEAIC B WL, HEILERAE
DOFILRY T TV THEH S U B PEFLERIC D W
ek &, BIA N —NORMEMEI; AL, A b—
N A CHE THEFL 2 AR A L, o
TEZBEESSTLE)I L EL LN, BT
Fo AT LD EE e BREIESSOKBLE TV OEEEMEIC
DV, ZDOETNEHCWEBRES ¥R
T = DfFNi b, L% BHGESLETH 5,

5.4 WBE

HEIEFL S 2 T LA DORNERIGER % X 5 728, #E5L
HeER (EEmPEsLIg) oBENE 7TV OV TGRS
L7z, BHWETVOMBEIZH72), 385 B
T 24 Wi, BEIPETL S 2 T A DPEFL/EZER R 2 B0
L7ze 272, HEHEILY 27 20 WM E 22 T,
VAT LADOEBM I Z AL 22, £ oREE, UTF
DG B2,

DB L 283 T V2T 22 810k D,
FLA o HELE, SPRPEFLERE, 10bH 72D OFEFLE
7 EABEWFURRE D DB L 2 A TH, PEFL
R 2 BT 5 2 EDREIC % - 72,

2) £ AT LOMRVEFLIESIZ, FREFSREIL

[}

o

AT 2kg/min 2 5 3kg/minlc ¥ 2 % &
23~28% 3L, E¥HILES 24 kg »* 5 34 kg I
B2 5 E29~30%A L7z, & HICRENWIRES S
kg7 & 1dkglz % 2 2 &, B3 ¥ L 98 2 13
21~32% %L 72,

3) YATLDOWEHIEEETE T 5 Z & THEKE)
BEMIIE 1.3~1.5% A6 L 7245, Z e & 2 BEmiEsl
BEBNZACIIHNI 3 W% & Z DHBIMEPTH B Z L
HEL 72,

F6E BHFEICXTFLNDERICH T 3 HREL

6.1 ¥E

HEIPEILY 2 T 213340 HSHATENIC & - T
FLEAT ) DEREILTH Y, Z OWEILEEERIT FALRE
Mk 7z ) OVEFLERTERENS 1 H 2 HoER#ELL
DL ERLY, AT (BHeRY ) HO1H
DEVEILEIEL, H 5 IFHFLIERTERbEI NS Z &
HEN, 5 RETIT HEWEILY 2 T 2 D8EICB b
PR #BP C, HEILREEE o AT LD HBhELS
T 53O MFLE-CHEFLEE e &, WILKEIC L -
TEAGT 2 PEFLe ], FEFLLIA OBV ESERG 5L
FoPEILNED 5 KO 2 HHENET VR REL 12,
ZHOETINOMAIL, #7%5HEPEILS 2T 20
FLEEH 2 ik 3 2 Al 2 DB R CHET 54
HOWILEENIZIB L 72> 2T 2 OWESE 2 W HEIC L
72,

—7, HEEILY 2T A 0PEFLRERDELA D WL
w, VEILHEZe K OWILEEINCHECEDL ) 255 5 2
LRI NFETIZBRZZEBY Th BH, FEEICHE)
PEFLL 2T 22 BT B HEFLA P — VN TOMIHE 2
o e EETELY D L, HILA P —1LHNTOE
Atk OMGIE, PEILA P — DA E T
OO E L TCOHBDII, 7)) —AF—L
FENIZ BT 5 HHERA D TMR MR D25y
AREM- B H B0, LoL, #ILAF—IVAT
DGR L D) T2 WA, HEFLPIC LA IR D
TEBRDEGOHT L, AFDELEEVT k-
720, WZHIIKRT T IR FERLELG TEL
CTRBERDPTEZ 20T 52 E0EL S, 20X
5 R % T B 72O I3 PEFLA b — LN TORG
AR BE % Al 2 DFLA OV ESPHEFLRICA bE T
WY HET D 2 EHWE L D,

2T, AETIIHSHEILS 2T 2128 595
A b= VN TOMEREE 2 B3I L T2 DET VR
ZVERR L, ZFODRLYEICHOWTEIRBR 1T 72,
X LI HEFLREERDOBII T V2 Fl W C BBl
AT LwBA L BB OVEFLRLERT — 8 & AT



HEMPEILS 2 T 202 B 2 faifbic B § 2 #F5e 285

LT, FHOWILREITSPHEFLIN B O e v B b 2
D AT ABEE TS 528128, Y AT
LIEFIC B W THILNESHIIAR D E D L 5 12w
B L0 5 00z L7z,

6.2 H&E

6.2.1 HSEHEIE E T & FEAERER

FERERERIE, M6-1icnTLyiclitor > 7
Ry 7 2RO HBPEFLL AT L 3G 2MHL TKA
HEPILE AT > T\ 2 /MOl 0 S23F R B R
THEL 72, RBEZBAGT2ICH2Y, HEPEILS
2T ADECERT B A AR oPESLO 7T — 2 b PERL
2 F =N TOREFRD 1 HH 72 ) O EGITE
B L UARAGR, HILE, VEIFLEE, #EILE, #EIL
& Bl 135 BHIC D W TR L 72, KIcFNL
DD & BREMG RIS 2 RKIGHEOFE CRiG
fFE) 575 %L EDFLA %8Ik L, FilzlcikE Lz
AR DR 5 I N—TICWA IR, ZDBOR

T

AEREBR DAL % FA T2 MG EE DT (F 2003 4F 5
~8 Ao, ¥ 3 MHDMEEEWT 2 [HEE
L7-GRER 1, 2), %8B, BEAOMGILEEIL4H
#%0.55 kg/min IZRE I N T W72,

K 6-1 1T RBIME & KD 7 — T % R
T2, BB TR HEA, B, CoO3 77—
W25 CTHEFLMIB DB E AT bt T\ 72, A7 L—
TR OPERLD S ORI BIfR 2 <, #EHLA
P UICHEA L 7230 I3 e CTHEFL AT - 12 4R BETH
5, BrCizzsnsnoB3L& ot EEIC LY
1 HoPILRIE DD b7z I NV—7"Th b, £ 72,
T N—TD¥EIa 7T — b b RMEEEER S %L
DR % TR, A V—712 28, B/ —
12 BEFAEL 72, F2C, A1 TR oG 2
FLIE B A ) & TR I D A B 7 2 P A g 7
N—7A, BIZHAL, Rk 2 TlaB’ 71—~z 14
HEMALZ, 2RBEMMIC BT 2 BI4HOFY
HIL=(T 29.6 kg, “FHHEFLINEAS 2.7 ], 53tk T

_ !}-

LT

X 6-1 FEHEE €T VOEIGABRE D ELV A T 7 |
F6-1 B &7 — 7S (RS £ 7V SRR )
- pesLIH %Tm%ﬁfﬁﬁwgf %ﬁ?ﬁﬁft;f
w1l TS w3 w2 2 m
R I T T U T
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WHEIZ 182 HTHh » 72, F 72, AHOpERERIZ
HIEE 63%,
Hotz,

KA R 2 I S 5726
#fa Flkg] 1oL CTA b —/l/I’\]“C O 338 S
[kg/min] # @Y FRET 5 Z EHKD S 15, HEFL

Z b — VN CEA R AR & 11 5 BERE 7Y [min]
1, FLEDZ P — VNI HEA LRI S T 5
PEILDT 75 £ TOM, T7%b bH¥EFLALEREE
Wil to[s] & PEFLRER ¢ [s] DAFHREHITH 5. F 72,
PeFLE ¢'[s] 13 1 Mo ezl E klkg] & P
FEE flkg/min] 2 LEHTE 5,

S=F/T/
TY=(t+1)/60
t'=k/(f/60) (6—13)

BLEOBIR &MY 5 &, BERBLRICHT 5
KRR (ERARHLEIE) 32 b 0% &
U FROBBHIEE 7 L TRT 2 47T 5.

S— 60/F
(fta+60k)

S HEERMAEE [kg/min]
f R ERLEE [kg/min]
F ¥l 1 b 72 ) odgEiaiia kel
b - VEFLAPELREZERERT [s]
kB 1ldH 70 oieErili kel

i3, HVEFUF R

(6—1)
(6—2)

(6—4)

ZOMIREET IV EMM L THIBROPEFL e 7
T ?#%K%@K@%w¢ﬁm%t&%ﬁ%§%
BE L, HGEE 7 v — 7 BT A I & ko
AR EE (0.55 kg/min) 7 Vv— 712 Bl 2 BB 04
e, RAGETER, WL, HIlE, TFYHILEE,
1o EIlm s g L7z, F72, sBRc

B L 72 ARG & I OB R T EE L, S o E T
VD TEAMEIZ D TRREE L 72,

6.2.2 ¥ AT LRCERT — Z DOIRMT

HEEILS 2 T 2 DELET — & DT I ERER
BB YRR LD > SRy 7 2B o R
FEFHL T3 31 B, 38 aIcBL TEML 72,
FUERT — Z I RO EH >  Ea— I NIT—
ERIMFSRI N TE Y, ZOIRIZ AR OREIC
IVHRLD (7T~53 HH), KEEZDI>E2—F 0
LZNT—Z WML T, FHOEHRY 7 72T
(X 2= AT L) EE T 52> Ea—5 |k
THBOAL, 2 5ICHILCIHEGET— 5 %0 EDIH
HANCAES T TE 270 77 2549 2 Hw O &

2 PE 30%, 3PEDS %, HRY A4 PELLLET

s

o

IT-72,

I T — 7 2 513, BREIRD ) H 3Lm-<o T 2)H
FLEEE 2 Ked, VEFLIEE, 1Mk 7Y ofckils
L ENENDFREFE % RIS KD T2, £z,
FHEIT — 5 2 LI KT OSWHE, HEX, B
ITN—T%, Z L CTHEHIL AT 20Da Ry M
BT — 2B 5 IIBRERER], PR, ) 72— X (B
e BN L) KRR %R 72,

HEIPEFLY 2 7 2 OEHKRIIE, P bonT—2 &
55 5 m TN LR OFHBE TV (5 —6)
RN 5 ARG BT 5 HEWEILY 2 T 2 08 5PESL
UEH A SR L TRz, KIS PERLEESER R o BR SR
(SEHeFLuads/ HamPEFLIES X 100, [%]) 23Kk, H
WYL 2 T 2O COFHi 247 - 72,

6.3 ERELUEE

6.3.1 FEHE)E

I&2’i%ﬁﬁﬁm%%%’ﬁﬁéﬁamﬂ¢

DEEMRE R & RIGHEROBERETT, AZNL—7
DFFRIHEILA b — DA D e T2,
PEFLEIRRICBIfR e <, A P —NICHEAL 284134
THEILEAT - 720 25 DFUFIFHESLI ST 2 ML)
T ORERLHEIL R D20 2 & o A
R THT T 25460 2<, TERDHREIITZT

12 B E A I PR 7 < RIGHIEE S T e 72, A
7»—7u%m%%ﬁfu%%1ﬁ%10m SE A
EAT 2.5 kg LIS 5 & KRBT A2
oLz, IA P —1LHNTH 1 HOMERIZFL
B EICIE L CEREICEE I LAY, 1 HoL
EE A7 WA, 1 RIOVEFLR IS N5 B
2L b, ZD& ) HHAITIZHEIED TMR <oHL

60
Al AT NV—T
OB, C/NV—7 a
50 a SHEEETEEEA)
O EETEEAB. C)
e
0 1 2 3 4 5 6
VeLd 72 ) O ER IR [ke]

6-2 A A I ) B E AR AT & AR AR
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RO ARIIRDT 5 2 & LRI N T 539,
HEi#Esls 2 7 24 Tl AAER O K E B 2 BT 5
728, 1RofiHeo EEEEZZHETE, RS
TIZ2.5kg IZRESN TV, L2d T, THbH
DEURD KAGEEEE IR S T 721 13 HEFL RN A 7
WK D R EC B ERIF A AT T 50, HH W
ISAGREE R % ol b 9 5 UWEDH 5 & bz,
B 1 ORI (% 6-1, 31 HRE) TRGHERD
5% ETH-72A7V—7 28, BZ NV —"7" 12 5
DAFEITER 6-2 DR T & 5 I FHHEILEE 2.3 kg/
min, PR (10H72 Y okEzle) 11.5
kg, VEFLRFELHGEE R 2.1 kg Th » 72, R EL D
HEEIL S 2 7 2 OFEZLBTLEESERE R X 106 BT
HoteZEhb, (6 —4)RDOBEHEET)I)ILTHL
ARG EER B & B L 724558, 0.31 kg/min & 7 - 72,
PR AT B (I IR E O EF & & LIRS
L, PEFLRRPRBEE RS WIT S X 6-3 ITR
T LI EDNEAIIRELS kDL, 72, 1HD

0.6

A =
Giieoosres
— 05 /’f/’;//g( L
W7 aeat e
Soaf s R e
% 031 |- e gl
L e = g —
%; [~ /{/”’“/w‘"/ —
Ié’ﬁ: ////"// M//
I I I e e N I S s N
_‘,—-—"' IR S e
| et W

0.1 =331 ——
16 1.8 20 22 24 26 28 30 32 34 36 38

SR R [kg/min]
X 6-3 HAEEEET IS L AEEMERED S I 2
v—r3ar

(VS| BALER (ESEETE] 106 B, BEdEslE 11.5
kg & L 72354

Mmoo FRRE 2.5 kg %88 2 72 10 BHIZ DV T ERE
IZRFE L 7245 02 B W T b B A 1% 0.38
kg/min & > 2 T 2 ORI 2 A A3 0.55 kg/
min & D $IRWEIE & e - 72,

WFLA BT 2 REFAORAEREIZTB L £
0.25~0.4kg/min TH 2 ESINTENS, £hn% |-
] % AR B BB L 723 A 135k 2 0§ 2 &
LgHENs, Lo L, WM 0.55 kg/min T
L RO AMERDFED LNz 2 s, I
SIS AR € TNV LIS &S 2 DEER R L
TWwh EEZ LN, 22 TR & 20HicE
T 253G DRI E 2 IIREE L 0 b 3 Sk
L C0.75kg/min I2FEE L, ZDEDORMBEHENZE
b2 s D ERNZ5EM L 72,

£ 6-312 13 I & OFLE THERE L 22K 2 B
5, WBEEEORL DY CHIRT L2 5 TER
AER1 o 1136, B2 0 12 HHIZHOW AR, K
AR, PR bR F L TURL 72, Rl
B CAREHEE 2 28 3 2 Bl o E X R G ERIT
12% TH - 1275, ZEEBOFEERGHHRIZT 2.4%I12
WA L7z (p<0.05), F7z, kBrR2iICBW Ty EEE
I AR B D A R O R R AR ER 13 18.4% T
Hotzdizxt L, ZEHEHKIZ7.2%ICHAL L7z (p<
0.05), L& L, &GN 2 & i B 1 CHEFLmI%E
251 H 2 BLIToFLE 2 SIS E 2L | 214
b RABERRD 20% U ETH - 72, 3B 2 TRk
45D 9 B 3 FEIF MG DA b RAGEHE DS
18~36% & mivEa R L 72,

X 6-4 13X G FL2F 0 8 MG AR B 12 0 L C AR
DFREZLEE, 1 o EEILE S BE G
OARSERERE T T IIC D X B L 22 BEERAARE S &
DEEEZNEFNOXRMBHEERL, S5ICZOREB
i % 70 < T 7201 LB MR O B4y % e
HAILIH B 0,55 kg/min 12 HN 2 72 i % a8 1 %5 A5 0ok
ELTORL 72, BERHBERERNE & 02 & KRG RICZ

R 6-2 PGP 7 — T DARET — 5 & P A AR

AAG 1REB722DD
5%LIE afEE2 5kell I
pSE STy ] 14 10
SEE ARG R % ] 20.7 17.6
S RE R (kg ] 6.2 6.8
Pl el [ 1a] 3.6 2.3
YL 72 ) DA R F (ke ] 2.1 3.0
SEXH FL Ry (ke 33.3 32.0
SERIPEFLIE B £ [kg/min] 2.3 2.2
1l 72 ) oxEdslak kel 11.5 13.5
AIALERVESERE ] 4 [s] 106 106
PR A % S [kg/min] 0.31 0.38
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£ 6-3 R N— 7 OREREE & KGR, PEIlnlg, HILE
Sk PCERSRIER . RAGAEER KA A ezl #ILH 72D oiEiEE H ¥l SRR
B [kg/min] [%] [kg] REN [kg] kel [kg/min]
Sl 1 0.55 12.0°46.8 6.7°+1.1 2.8+0.3 2.4+0.3 35.2+ 9.7  2.6+1.1
e 0.75 2.4649.9 5.1°+1.4 2.5+0.4 2.1+0.7 32.8+ 8.0 2.7+1.1
e 1 0.55 18.4c+14.6 5.5+1.6 2.6+1.0 2.340.8 31.0+ 9.9  2.6+1.1
e 0.75 7.24+11.8 5.6+1.2  2.3+0.5 2.5+0.6 30.8+11.9  2.5+1.0
a, b:p<0.05 ¢, d:p<0.05
25 0.65 7200213, KRG H U 2o\ Wiy 2 i, SRS
-] 0.55ky$§: (RBr1) N ST ,, HAZE: 1 42 Y s =]
20 R Z%%%@W) {oe _ E?ﬂmta%g,ﬁwtfo?%%@ﬁéﬁﬁt
: 3 orsigma z BT X LRMRTHY, FHILA b —LADIEA
=15 %13 Bl A7 <, 1 HOFEWEILREA 2 BILLIT &% 5
= = U OBAIZ B EEABETH 5,
@m 059
o =
Z0s 57 6.5.2 o 2T LKl
= K 6-41%, HEPEILL AT LKA L 31 A
00 0.35 (38 &) DEEET— 2 10 b FRHEHR D 1 FUR, T
.05 L L A L L 0.53 FLEE, 1RlH 72D DOREWEILEDIT», ZN6%
00 01 02 03 04 05 06 (5 —6)XITACA L TRed 72 B ERHEFLIASL & F2PEFL
PRARAAAH I L B EAR EE BE D ZE [keg/min) A D EE TR L 2BEER 2 K, ZiLomuwiEc
6-4 SRR & AT 03 & R, AL Tze BRI B\ R LI ARREO P L

9P 23 B T 0 8 T A R D BE AR

B DOFHBIATED 51, BERAGREH I ARG R & R
MY 572D MIEREXHET 5 L, HEMD
0.55 kg/min 7* & 0.63 kg/min O %&£ 3 & A% 52
ThbHIZ Dbz, FRHEREELEE & DIC
13°F# 0.25 kg/min, K 0.43 kg/min DZEH AL
7o WRDEEDE U 72AKIZFEILO KBTI E 11
TBY, BEETATIR NS DR BT 54
HEFTHEELTBLT, ZNHrENEL K&
H2 b, T I-PRERMATEEE & D757 0.35 kg/min L
TIZB W, Hijk L 728 m o EREA 2.5 kg 12
HESN T2 Z & THILRIE D D7, H b wIE
B R D S RS RS R & T RN
LolobFHz b,

HEHEILS 2 T A CTIINEREILTH 5728, #a
HRIZ—ETh <, FIDEIC 1 HOERERZ
FLICHT I OPEFLD b DB IE U 72 /25 5 X
b, 72, 1 HOBREHRTRD ) bARBED %%
EHIPAN TR EA~FE) BT Z 25T, WA
RIIARE B D 2 ETFHENS, BiREEE
TIVCRHR & N7 BLERAG AR & —2 L 20 WELEHIC
FZnE ) RERLFEZ bits, RESTIZ1H
2.4 MFRE DI T b KRG OME ) ik L 2538
Litlz, L7ehio> TR 2T 4% IEL GERIT 5

i 28.9 kg, “FHIPEFLAE 2.37 kg/min, sXEPEFLR
11.5kg TH Y, BERHEILELZIIH T3 HE FHEN
2. FEVEFLIEHIZ 66 B TH - 72 2 X A b KRflEIZ
90.7% & % - 72, RO HEIEILY 2 T A TlE, B
FLA b= VORI %R 1 H O#PEZLRER o H]
A (PEFLER) 13 80~85% W MIETH 5 &L SN T 5,
INb %S AT LADWIEHRER % B\ 7 BRI s
TBH L 84~89% &% BT L, 1 TIZIEMRE
TR EDORBMEE 90% % M2 THB Y, FIHPIcHEILA

b= VET TROEF 2 5 OMR H U 5 & 9 7%
AT LEHARNTH B LHMTE 5,

Y3 I3RS 1 LITIZE DB R R L 208,
PEFLIARUZ 60 AT H - 72, 2R FED e Pl i
B L OERERRI DA 2w e o I BiGRTEFLIEE L 2
W1 WNTOLL iz, £, B3 EELE
VEFLIAR O S 9 13 P H 3L A 25.8 kg & 235 3
N 29.9kg L VAL, EHEHIRIZI12.1kg LB
% 3n105kgk DL Ewz kb KEEIL
80.2% & 7 1), B9 TIIFEFLA 7 VRLEE D RITEAT
HEE 52 5.

FRERVEFLIAE O 4 B85 P IIE 4.2 BH, SRR E)ES
I367%Th -7z, B, ABWTTEHE D 3 B (27,
28, 31) ZELTAY (848) 1BV TIHEHMEIL
SABIC R L CHEPEFLIAE D 7 72 0 IS BRI EE Y
50% LU &M - 72, F 72 P A 3R, SERHEFLE
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R6-4 HEPHILL AT 2QARGOFRWILT — 5 &0 AT LF0EM, BERPEFLISE, BEER

EEJH LR CPIPETLEE  BoEPETLE DRipRER SERRMEIRGR BLERPEFLIE

Rl % AR

B kgl flke/min]  klke] ] Tuwlh] N R rog1
1 28.9 2.37 11.5 0.74 23.26 72.8 66 90.7 33
2 33.6 2.45 10.7 0.97 23.03 64.2 58 90.4 23
3 29.9 2.34 10.5 1.08 22.92 66.5 60 90.2 43
4a 29.8 2.04 10.6 0.71 23.29 62.2 56 90.0 47
5 25.3 2.26 11.1 1.68 22.32 76.2 66 86.6 36
6 28.6 2.58 11.1 1.47 22.53 74.1 63 85.0 37
7 26.4 2.41 8.9 1.14 22.86 74.9 63 84.1 53
4b 29.7 2.49 11.7 0.73 23.27 73.6 61 82.9 47
8 28.0 2.50 12.0 0.99 23.01 7.7 63 81.0 18
9 25.8 2.09 12.1 1.21 22.79 74.8 60 80.2 22
10 33.5 2.85 15.1 1.18 22.82 79.3 63 79.4 21
11 31.6 2.42 13.7 1.27 22.73 70.1 55 78.5 42
4c 27.7 2.23 10.3 0.71 23.29 70.0 54 77.1 47
12a 29.7 2.53 10.2 1.82 22.18 67.0 51 76.2 16
13a 31.0 2.70 11.0 0.80 23.20 75.3 57 75.7 22
12b 30.9 2.48 11.1 1.96 22.04 65.5 48 73.3 16
14 26.1 2.46 9.5 1.01 22.99 75.6 55 72.8 32
15 27.2 2.47 12.5 0.89 23.11 81.4 58 71.3 24
16a 27.3 2.30 13.1 1.21 22.79 77.4 54 69.8 14
17 31.0 2.95 12.1 1.51 22.49 76.4 53 69.4 35
18 25.6 2.41 10.9 1.15 22.85 79.7 54 67.7 28
4d 27.1 2.32 11.3 0.76 23.24 76.0 51 67.1 47
19 37.3 2.91 13.4 1.58 22.42 68.1 44 64.6 26
16b 22.9 2.21 11.3 0.87 23.13 86.9 56 64.4 14
20 25.6 2.20 11.3 1.25 22.75 76.1 49 64.4 12
21 26.4 2.44 11.0 0.97 23.03 82.4 52 63.1 29
13b 26.5 2.25 11.4 0.76 23.24 79.4 50 63.0 22
22 26.1 2.40 11.0 1.19 22.81 81.4 50 61.4 21
23 21.6 2.30 9.3 1.23 22.77 86.1 52 60.4 44
24 27.3 2.66 12.6 1.15 22 .85 84.2 45 53.4 31
25 25.2 2.19 10.4 1.05 22.95 78.7 38 48.3 25
26 27.2 2.16 8.3 1.22 22.78 62.8 27 43.0 30
27 38.9 2.32 12.0 1.99 22.01 51.2 22 42.9 41
28 38.5 2.10 10.0 1.16 22 .84 47.3 20 42.3 7
29a 23.4 2.10 10.5 1.24 22.76 81.8 30 36.7 27
30 23.1 2.35 8.9 1.04 22.96 80.8 28 34.7 22
31 35.3 3.04 13.4 1.35 22.65 71.6 24 33.5 51
29b 24.3 2.51 12.0 1.48 22.52 91.9 29 31.6 27
B 28.5 2.42 11.3 1.17 22.83 74.2 50 67.0 30

) Fl—j5 TS OWFLA b —hikiE L Th b Hflda~d TR L7,

B, BeeterlE, FERERH OSBRSS ENE
1.28.5kg, 2.42kg/min, 11.3 kg, 22.83 Kf [ &
oz, TNHDVFEUEE 5 BETHRNIZAL AT
LOVEFLE B  VEFLIEZER T 2 (5 — 6) SARA
L CHEm PRl 2 5k, DUTICiE~ 5 & a4
EDHIRIZBWTE, ZNEHERL 2 HEHERLY 2
T LDEREETNVE LT,

6-5 1372 6-4 IC/R L 7 KBS0 H 3=
EREWRI BN ERL, SHICHHIDKREZT
KRBGONHET — 20 b B H S N BimPEsLiEE =

FlL7e, 7, Kol (5—6) R2LBL
TH#ET T NI BT 6 B EHEILEE DO P HILE &
HEILE EOBRER L2, &b 5 OMEEHEILIA
Bob FEHHRETT BREE DRI 90 % IR D HEEL TR L 72,
SEEJHILED S, HEHILEI D WIT ok
TODOPERVEFLIEL T D L, T o@mhmician L
7o HGRVEFLEES. CLHIDRE &) b L7z, T
H3Lma" 35 kg # M8 2 72356, BE)EE 909 ks o g
PEFLIARDY 60 BERI & e 5 B L H - 1205 13 A
EDBBIZ BV TUE 60~80 EHDPESLATTRETH D,
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N DREGOFE HILRIF 22~35 kg, axEEIL
13 8~15 kg NHFPHICH 5 Z EHIREI NIz,

6-6 I3 FIBEIC K BG4 TP PEFLIR L & FERR
W OS2 R L, 2 5ICHBEOMERPEILEE
RAFIDKRE I TRLL, F2, HIIEEET L
12 B 5 FLEmPEFLIAR D PR PEF L B & SRR R
EDRARE IR L 72, KRS AP
WO A 2.04~3.04 kg/min, 5% B ) K I
22.0~23. 3O FEHICH - 72, Lo L, FHBIFL
IR & SRR R T > S A A8 R 3 B T U Rl R
90 % I D PR PEFLIAS AT 60 SEARNG & 7 5 B e
<y SEYIPEFLEE & SEARERE M B Fa e LIS I
IFTHERAD L WEFHZ D,

FIRSIC B B4 FEME & & D5AT DR R
5, REIEIEEET LN 11.3kg £ T 5 &, H
FLi 22~39 kg O HEP CREGHPEFLIAS T 48~85 TH
F CTITHAEAL L o, R BEIC P ¥y LR
2.04~3.04 kg/min, ixEPEFLm 8~15 kg, FERMEIRE
] 22.0~23.3 KO #iPAD 5 1%, £ 24 16 ¥4,
1588, 43&MLL, AEFEILS AT L1280 2w
PEFLEAEL % B & ¥ B I KD ZEN T A0 H 3L
mTHD EREIN, LrL, HEHIL ZT2LD
M B\ CHER LI 2 B S ¢ 5 72O 12 -
DFEJHFLED 5 WIS PEFEILEE L BET 5 2 &
IARWEETH 2, Z0Eh, FUFOVEFLNE 2 Wb
L, seeEhslm® 83 LIS HEFLTRE 20 a2 3
SR LTI, BT o%E, PP HILR
¥ 26.4 kg TREVEILRIT 8.9kg TH 50, e
FLEm% 12.5kg £ T5 2 &I & » CHGRPEILERIZ
85 HH & 10 HANE 2, BEIER Y 81.4% 0> & T4.4%123

At TEPPL AL [kg]

15 25 x5 4%
TEE [ FLE [kg]
X 6-5 &R EY) HILE, BoEierlit & BmE 90%
R DB PETLIARL

(AR 3 B T L DR 90061, B HESL

TE#)

it

B

LT 5,

6-7 13K B ORM)ES & EHEFLE DS F N
L, SLICHHDKE S TR OFHEILTEL 2 £
L7z, 72, RpoiffiziZiEe 7T e B 285
VEFLIEB DR & e tslm & OBk 2R L 72,
TR 3 R LIER 3§ B EHFLIER O HA T
Hod, EPEIHEHD L BT ERWEREE L
IRT IS B, BMHEET N OBEKETLE 8~16 kg
DHFPHIC BT, BEIFR 100% 0 B3 PEFLE BT
63~ 82 §H, Fl)ER 90% Tld 57~ 74 EOHIPH & 7% 5.,
ThHbbBEEHRINGICE W THEHEILRICL - T
VEFLUES E 17 RN T X 5, L 72 hv > CHEHETL
TR, @By AT LEHRILE 7 B
B 90% % b T HICHB R 72 4 BENYLA, KO
PEFLIEE AR W > TR RR OB EHILE % 1 kg

20 22 24 26 28 30 312
FEHAFFLAEL (kgimin)
X 6-6 HRGOFHPEIEE, 2T 2ERER &
TR 90 % I D B G PEFLIASL
(B AE e 2 7L DRI ER 90 % i, B G PETL
BIEESY)

1.8

—
[

ELERRTLE [ks)
=

I 20 30 HF =) & T EO U 100
BRE [%]

X 6-7 FRSofbiEs, BoEFlae & ERILIEK
(Hh# I3 e = T N DRRBIER 10096, BEEHPERL
GEY)



FIEPEFL S 2T L08R IZ

I & RRMEER I 90% 00 5 87%12, 2kg T & 85%Ic
BERIZIRAT 5 2 EpvR& e, $72, FEHFLE
B % BEEREOE IR &, eIl E
THEEREEZ RE(EZ DI ENTE, WELL AT
LRI BV CHEFLIEET 7 0 F F ICHEEIERD
AEETEELZEDREET 2 5,

eIz LR HEHERLS 2 T 233D B
BATEDIC & 2 HEEFEILTH B 72D, R F— Dk
AR 7e <, FEIz 150%%@ﬁ#2EuTt
% I O AT IR ORERATRT & ) 12

b — VN T OB IR OB T T L & V)F"j
CINHDEL 2D TREFHE LOEEHILETH
5, F72, HEWEILY AT 2 0FEPHEFLEIE & e
FLIAIK & D I 13 RHE D FFAES DY &5 iz 2 41T
WBY, TNLEFEELSD 2 TARWRIIRL 72
R PEFLRE R D BHL = T L & #EAHH o7 1al
B, IR LEEREL, SHIIEIAAL—IL~D
AR TRBICATZ 5 &) G FENEE 7 &, #EL
12X % a7 U RIS ST 5
51, HEWEILY AT LDl A ER TR
LEHE2 5,

6.4 HE

HEMWEILY 27 212 BT 5 HILA P — VN TOM
ALEE OBIRR) T T VB L CRGIER B 2 FEHE L,
S b ICHRILEEER OB T L0 b HEEILS 2 T
LEREAL 3 BYGORSRT —F 2R, L
T, VAT LDORENGER %X 5 70t kic
DWTHGES L 72, REBEORER, LIT ke 570,

1) HEHEFLY AT 23 REREDOHILTH % 726,
RIGHEDB A ) BRI N D L EDJERIC LD
éﬂﬁﬁﬁ?@%@%lﬁﬁ%'f e DN U7z, KiG
fHEZIS T2y 2T 2 DGR L )
332 0.25 kg/mm, K 0.43 kg/min i#E< 5 2
EDWMETH 57z, 1B ) OBMELEZ 572
&, B 2T 22 ELCHEMAT S22 1H2
B EoEHDUETH B,

2) BHEEILY AT A2 B B SR PEFLiE &
R DI RDBERIF PO FHHIRTH D &
WL T oTz, £72, ERBETRE 0@
0% #HEZ 72 4 BLOYGE, etslas 2kg T
E BT 85I T B Z L HURE LTz, PEFLIE
#673‘57 CBEOFEVIRIUT &, b 2 T iEPil

DZEHE CYEFLIERII AT TITE e o 27 20E
ﬁ%%ﬁﬂ)ﬂﬁ(%ﬁfﬁfﬁ‘ék%i b,

B 3l bic B ¥ 5058 291

BI1E BE

PEFLIZ BRI 0 T & ARSI AKAE S 2 5%
BEG, L L, HEPEILS 2T 2 IEEOEMES
5 B LA T B PEFLH B2 & DRI % TTHE
2L 72 REiE s AT A ABOERAEIC B W T
ZOREREIARBICFIES 2 20ICBE L N5
PEFLIE D 2 3 PEILm O REE L E AR WILMEIC
BURE U 72 el Fl FH Hplr e e Ll BRI e 8 % 3§ 3
K % Wi L 72,

7.1 BITRILL AT LICBIT A EEENHEBEA
i (E2E)

BEO¥I T RIC B 2 HIAEER OB AR
R L, IR HEEIL L 2T a2
A DG EATDBERIC OWTH L 2T L7z, ¥
A 774 bua—=F ) =Tz BWT, HIMEER
DVESELEN & UF08, WIS & 57 B A 2 S L,
BLIZEBRBEND A7 T4 INAI2E) 400
PEFLETNLTCHEILL S 2v—2 3 > 2T, XA 7
T A CYEFLIC B 9B B IOTR & 7 B EENRE
RPN DN THRET L 72,

ZORER, AT T4 R BT 2 EEHNOLE
BIAPEE 2 = P DY) AT, BUD AL ERIC B
DT, DI 7e &K & e A EED RO b Tz,
—%h, »—=F KR TIENE, BofEICkE 23
WA AT EER O Bl A B 328 EIE 31 7
TAHRNED BN L BRI N2, Tl v—
7 TOEELDWE T = ANX LT A 7 T4 > T
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teat canal: Information from measurement of
Summary

The automatic milking system was used to milk cows on some 2200 commercial farms in over 13 countries
by the end of 2003 since the first system on commercial farm was implemented in The Netherlands in 1992.
The present report arranges the factor that had an influence on the milking efficiency concerning the
operation of the automatic milking system for completely liberating dairy workers from the milking labor
that depends heavily on human labor, and provides a summary of studies aimed to establish the most suitable
operation technique.

1. Measurements on the Labor Burden in Milking Works of the Conventional Milking System

This study attempted to evaluate labor burdens by examining working posture, heart rate and breathing
count in milking routines of the pipeline system and the rotary milking parlor. Milking simulations by the
pipeline milking system were conducted in a laboratory for 4 milking models to evaluate methods of
reducing the labor burden involved in pipeline milking. The results obtained were as follows.

(1) The posture characteristic in the pipeline system was knees bent at an angle of 40-50° while the milking
unit was being attached or removed. The backbone was bent at the waist at an angle of 40° when taking
a cleaning towel from the cart. When attaching the unit to the milk-tap, an upper arm was raised at a
horizontal angle of 90° or more. On the other hand, the angles of the knee and waist did not shift largely
in the parlor system, but the frequencies that raised an upper arm at an angle of 50° or more were higher
than in the pipeline system.

(2) Changes in energy consumption during the milking routine, as calculated by examining heart rate, were
fewer in the parlor system than in the pipeline system. In the pipeline system, RMR and the increase in
heart rate were higher with averages of 5.3 and 67.19, respectively, compared to 3.7 and 29.09 in the parlor
system. Because energy consumptions changed during the routine work and increased as it progressed, the
labor burden in the pipeline system is evaluated to be heavier than that of the parlor system.

(3) The calibrated value of heart rates was used to correct personal differences and daily variations. The
maximum calibrated value in the ACR model was less than those in the normal and cart models, in regard
to the improvement of the labor burden. The average calibrated value in the parlor model was 34, the
maximum value 66 and the labor burden was the lowest of all the milking models.

(4) In the ACR model of milking simulation, the time spent in a working posture, with knees bent at an
angle of less than 90°, was approximately 69§ less than 2 other models, excluding the parlor model, due to
the use of automatic cluster removal. Bending at the waist at an angle of 40° or more decreased slightly
in the cart model.

(5) In the cases of the normal and ACR models, heart rates were high immediately after movement of
milking units, and significant differences (P <0.05) were found in the labor burdens involved in movement of
the units.

2. Udder Shape and Teat Location of Dairy Cows Examined for Suitability to Automatic Milking System

The study examined the udder shape and teat location of dairy cows to assess the suitability of the milking
robot at a farm where the automatic milking system was newly introduced, and at three farms where the
cows had become accustomed to the automatic milking system. Suitability was assessed largely by the rate
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of successful milking.

(1) In cows on the three farms already using the automatic milking system, the distance between the front
teat and rear teat increased significantly (P <0.01) with age (parity). The distance from the lowest point of
the udder to the floor decreased significantly (P <0.01) with parity.

(2) On the farm where the automatic milking system was newly introduced, the milking robot for the
recommended condition of suitability was found to be unsuitable for 519 of the cows in the first parity, 38%
in the second parity, and 699 in third or later parities. The ratio of unsuitable cows was considerably lower
in the actual condition of three farms.

(3) In cows that had been examined for suitability before introduction to the automatic milking system and
had been deemed highly suitable, the rate of successful milking by the robot was greater than 909. Among
the cows that had indicated a low suitability, 3 cows had a 909 rate of successful milking after introduction
to automated milking. However, the rate of successful milking was low for all the other cows that had
received a low suitability score.

These results show that the criteria for judging the suitability of lactating cows for the automatic milking
system are reliable.

3. Influence of Variance with Passage of Time in Teat Location of Dairy Cows and Stay in Milking Stall
on Operation of Automatic Milking System

This research analyzed the influence of variance with passage of time in teat location and distance
between teats about the parity and stage of lactation on operation of the automatic milking system.
Admission times to the milking stall and leaving times from the milking stall were measured, and effect of
the experimental leaving device with the sound stimulation for the system utilization was verified.

(1) The amount of change in a lactation period of distances of teats to cause attachment failure of the
milking machine was not large in the first parity, but it increased gradually when parity increased. In each
distance between teats, the amount of change in the distance between front teats was most large, and a cow
that decreased more than 20mm in 100 days was recognized.

(2) The approach time to the milking stall was different by feeding hour and frequency, milking and
passage. However, the milk yield and the amount of concentrated feed in the stall did not affect the
admission time or leaving time for each cow.

(3) The leaving device with the sound stimulation shortened leaving time by the fourth day after the start
of the operation, an effect of improvement in utilization of the automatic milking system was recognized.

4. Mathematical Analysis of Milking Capacity in Automatic Milking System

This study reported the mathematical model in calculating the milking efficiency of the automatic milking
system (with a theoretical number of milking cows) so that it can be used more effectively. The milking
operation time was measured throughout a 24-hour period in three types of automatic milking systems on
5 farms before the mathematical model of milking capacity was made. The cleaning interval to influence
operation time was changed, and the actual operation time was measured. As a result, the following
conclusions were obtained.

(1) Even if the milk secretion characteristic of the herd was changed, we were able to calculate the milking
capacity with the mathematical model.

(2) Regarding the theoretical number of milking cows, an increase of 23-289§ was recognized when the
average milk flow of the herd increased from 2kg/min to 3kg/min, a decrease of 29-30% was recognized
when the average daily milk yield increased from 24kg to 34kg, and an increase of 21-329§ was recognized
when the milk yield per milking increased from 8kg to 14kg.

(3) The changes in the actual operation time by the change of the cleaning interval were 1.3-1.5%, and the
change in the theoretical number of milking cows was only 3%.
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5. Optimization of Usage for Automatic Milking System

This research executed a verification examination of the mathematical model of the feeding speed of a
feeding system in an automatic milking stall. Moreover, using a mathematical model of milking efficiency,
log data was compared among 31 farms that installed the automatic milking system, and an improvement
method for efficacious operation was analyzed using these results. The following conclusions were
obtained.

(1) There was an error with the mathematical model of feeding speed caused by the remaining feed
amounts being transferred to the next day because the cows were milked at an unfixed period in the
automatic milking system. To prepare 0.25kg/min on average (0.43kg/min on maximum) faster feeding
speed than the theoretical feeding speed of the system is necessary in order to reduce the remaining feed
amounts. Milking two times per day or more it is necessary to use the feeding system correctly because
the feed amount per milking increases.

(2) The greatest factor that changed the theoretical number of milking cows in an automatic milking
system was the average daily milk yield. In 4 farms where the system utilization was more than 9094, when
the milk yield per milking was increased by 2kg, the system utilization decreased to 85%. When there are
many cows or when the system utilization is high, it is considered that the overcrowded system is improved
by slightly increasing the set point of milk yield per milking without changing the number of milking cows.



