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5.1.1 /N LIC K B EEE R T H R ER

(1) RABoOBAMEOZ N E TORBROME

PEFE I Ly fasR X 2 BN ) THEE A AL L TR, XU b A FRALAY T,
=N Ry 7R A FRANTANY T RN T2 ETHENTBEITR > TN D,

Z O BFEM BRI X HUE LB TEH FAKDOKRARS E 705 2 E BRI TN DA,

PG EE L, BURTH o THYERRFHG I th oL & R ICRbiL TRy, REo
WBNIIBE I N TRV, FEiTEs SRIICH I K= L7256 &L - P KRANL
B SIEEMGEERICH TKDSRE T 256 & Tk, TORITEEMICRAET 2 FROFSL

DNEF 72 EN BRI o T BT, A REENEZOND,

T E TS, SKBHETIRRIEAT. BLOET MEEIT-o TRV 1], RmEirfEo~<Lr v
FDETIALCIRINLE % 8T A —4 & LR 3 e S Cnd, E£7-, $EEh & K
SR8 7 ORFIZIZSURFACE ELEMENT & FE(EAU 5 fi#ATE 7 /L 238N U 7o Mt & 50 L C
WD, NIFRIRFEORBULL TV 50, KEMRBR TOET /MEIER I T
WV I HIT, SKBAET A O AKMEFHMIICEE LT, fEER & RIRNY 7 OREICFTE T 5
NLy MBI AABBERFTLTND, ZOKLEBIENL Y hD & 9 7 KE EEREEH 3
MHIC k> THD Y —/LH R IREE T*ﬁ%kbf%é%@f%@ B, KHBBRE
L5 &, BREMPEOMELBALIREOE T 5 Z & bBREIN TS,

%72, SKB £ ClE, SKB - Report R-06-80 [2]X° SKB - Report R-06-72 [3[iZ 351 T,
KRHEBHIZE L TEBRIRRE 21T > TV D, 2D ORBRNAIZ OV TR, FRk 26 -5 %
TICHEMIL TS,

SKB OB E O 2B E 2. AT, BUR BRI g AL i 3 23 el K 3 5 B

%TK#%@ML&ﬁbfﬁ<ﬁﬁf%éﬁé$%®oﬁ>~%®H%ﬁﬁ%@tm¢
ﬁmﬂﬂﬁ 24 BT %, HLW 2W0 Jitiek° TR U BEFEW HLJE WLy sk 13 2 BN 7278 > Tk |
RN FA RRANLIAYT A== Ry 708 A L FRANTAY T RN 770 8 CH
FNTHEEIT > TV D, & BITH IR IE R EEERE O ) PR L BV OMER OB
RIRNYTOMEIZE ST T I b, vy 7RV b IR TRENBIND Z ENT
HEND, 2D XD I fREM R ET L, FEAKREO KA D & 72 5 alREMEN R ST b

—J XU M FA RRATIANYTORTIZEBRT DL, XU A RRATAY T & Hff
RO FUE TR O LK MEREIL, Z O THEIC L > TRE SRR D, flxiE, FAE T
XA EIZ B R L EE L CWDR, 7 a y 7 EECTIEHBEAGEET S, ZORMIC<L v
Nt A L CH KBTS D700, HEAKOYHBRE ClEmW AT/ TE 20,
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Z ZCARETTCIEL, Z O Ot T 5% BB LT, BEM RO Ik KMHEIZBEI LT
/N AT K B RREA R ERBRIC X DR AT o T T,

AT b T A At U 7o/ N2 LS K 2 AR A i HHRRBR ) CId, R B 8D & fidie L 7= 3

M ORVEBREZITV, BOBHSITA CEO Z L 3o e, EBREOASGICE S L TE
ZAE, HLW HUE Lo faaR TR 300m LUHRICHERR S D7z, i FRS L, AeBR ST
ERBRICEARIE, BRETHD EBEXDND, 20X D &M CHIRELS N A L TH, K
B CTH DI OERE DO KIEZMERFT DI1T E O FRNEE S iz KEIZBREF IR
T L. EEHOBMEESC L > TEEEND L EZLND,

(7w 7l 2Ly bFE TR REE Liz/M uC X @M B T, B
AR ORI OGFEAENMEESNE 70 v 7 EE - ALy b RS (K 5.1.1-1)
AR U7 TRV b A R RALANY T RETE OREEM I H OB BHGOREDE
HEA R LT,

TLEEHERL
=@M
-
T
B
HSAEEE
R ANAY Y
RANIT

% 5.1.1-1 HLW fiti& a1 A —T K

ZOREFR, XLy LV Ty 7 OFBREEM BT LS WERNICSH D Z L Rbho
7oo ZHUE, XLy N TORNT OYIIREREEEIL 1.1Mg/m3 TH Y, 71 v 7 ORMNTO
WL 1.6Mg/m3 Th 57120, 70 v 7 OFREBOEEITNE W, D70, fHKHE
FEY 0.1L/min. TR LG Th > THRIBRA AL D KOE ST T 17 v 7 OF RN T
bDHLBEZDNT, £z, XLy FOFR FNEHE L 72 2 70 DITREEA R 2 965 2
ERRHLbDEBZ NS, IHIT, XLy MNORNT OEBRERE Z 5 < LTHHBROK
BNV NS e B, BIRICE T IRENH < 7 0 i Z B < 2 & idskedr o7z, M U4
T KD R AR DEA & NaCl KIEIE DA % i U723 BR Tl NaCl KISk o 5 5
FiH LN S WS R L o 72, ZhuE, NaClKIEIEOBA . B O AR & v & il
LTCWb7dThdEEZ LN,
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(2) KRR O RN

1)

FEMEAA 2 5 D L AKMEREREAM D 72012, 7 ry 7 EELIEE XLy M RETEZ IR
0 2T TREERS ORI DUV THEBRIZ KV MGt L7z, £OFER, £ TOr— X CREMEM O
mEEEcE s, 2ok, JFRIE LTR#EE 0.1L/min. —ESRMHTITo 72729,
B 5.1.1-2 1Z"F K D TR U CHIBUATE M & < e D & | IIBRIC I8 1T D it 3 <
2%, MRICET DUHENELS 2D &, 7Ty 70N by NOREBEOBM L7 M A
NIRRT 5, WA T D L MIBRITIERT 272 DiEEL 2D N M A MO
HRINE D, ZOZ &b, KHBLPFAET L0389 2L, KHEHNOKIE & FEEM O
HMELORETITREINDIBDEEZBND,

X 5.1.1-2 AT K 5 IS o i

I HIT, UKL BIR, BAELWIIZHAFEL TH, FFEARIET 5 & LITEARITIN
B, BRI 1 DORE KA HIZR DMEMBBE I NIz, iUt 7 v AITAFE
TR A FOARE—Z2EIC E 0, KAEL T LIRS IR ERD S
DEEBEZHND, WKRITIENGWHIZE RN D 12D, AL VKAEBITEBL, £7
FTNG < 720 | TRV KA BT EME T 2 72 OoAE S il U, F 3 F ik
Te%y ZOXIBRAN=ZALZE D KALREARIZIBE L TN D EZ X BLD,

X 5.1.1-3 KHHDORMDA A —TK

5-3



RIZ, ZOKRBZPLDOIBEHRNFZEONZHLTHAE LD &35 &, SKB #:X° POSIVA
FECRRE L TV DS FLOMHER T 2055 FL25 72 0 DRSS 0.1L/min 2L T & 5 HEIE,
BAEENCIZ 1 DOKRABDWIEE 725, T7005, HFEAIZ 0.1L/min. DY D KA H A3
AL TH Y — k2T IERe 6<%,

ZDORBHPEARITIBT DBGT . REM OHARIC KR E BT 5720, BT 54
BN D, TORBRGIEL LT, W 5.1.1-4 15T X 912, 70 v 7 ROBEIMIZ ALK
KRB HENED | KAEBRERAIEHINT 1 DI T 208 D D EMERT 5 L) FIERE
bbb,

F 72 AR TITRANE U CHiE % 0.1L/min.—E 504 TIT - 7223 Fitd A 0.001L/min
FTEFESED ERBBRIEFITNESL otz L BARENRKE L o TNRNE
EMD, Y AIRTWRWZ ERERTE 2, 7272 L, BRI 5 0.001L/min. D
HCHRBR AT 2 GBI L RRRICKA BN ER SN D O E I MEIAHTH D, £ 2T,
BRI S 0.001L/min. 7 &, WA T A —& L UIzilBR 21TV, KA X0 & IH
WEET DMEAZ TG T 52 2 L bHETH D,

X 5.1.1-4 KEHELDOIWHIRG OERABRA A —

2) RBr— A L HEERIAR TR T T

4 5.1.1-5 [ZKHLDINBBROMERABR DS Tr —ADA A=V E T, £, £
5.1.1-1 ITIXAARBROBMBREMG L E L O TRL TN D,

i3 DAL, 788K, NaCl K¥aik, CaCle /KiA, Bt ko 4 FlETH
%, NaCl KiEiR & CaCla /KR DA 4 FREIX 0.5 TH Y . KHEHDOFEIZ A A 50
R Ca BULA BT T2 MGt T & 5, HHRRER T KITANR DK 2.3.3-1 IZRTEA T
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FRINTZH DO TH Y . L0 BIFRY 2R H T AGHAL T OFEE OB G0K 6 DU
Wiz BlEZT 56D Th D,

S, Casel, Case2 Tlid, FAMNI ABRNHEKRIT/ER L7 KA B 208KEFET 1A
WL TSR EFARD DO TH S, Casel & Case2 TIEALHKAD DOEIED
H72 0 KRB BHBINECT 2550 NA 72K B OBLEIZ AR 722 < | AR & FRHE
PR (RRBROGE13T 7 VU vbr) OFREICRET 2 2 & 2895 Z L 0 HITH
2o

Case3~Case6 TiI, K/hDOXLy MEFE LT — A Tt — & CHl/KRBR 217> 72
GBIl EDMETKRALNR =V SN EHRDH DT D, Ak 23 4F L OB Tl
PR3 4T 100ce/min T Y | KRR ZMH L TR B & fERE L Th b iitE 2
KFEE, ZOHE, leo/min THKRALNB Y — /L IND T ERRIoTT20, Ok
R JET U TR OMERr — 2 2 RIE LTz,

VR 24 FEEDREKR D — AT, aRET IR T3 100ce/min~0.1cc/min T & i
KRER 2 S 9~ D FHE Td o 7223, FLHA lee/min DA KD O — VgL S
7272, Bee/min I[ZEF L7z, Case7,Case8 17 1 v 7 L XL v MFEHEEHORE DA KAEH
L BT AR & IR B (RRBR DG ALY 7 U kL) OFURIIKAE D
a5 2 & %89 % HBYT 100ce/min O & Crklik 2 SEht L 7=,

ek 25 AEEED NaCl KEHK D -7 — A TlE, 100ce/min~1lec/min Til/KFRER & FEhiid
% L7223 JiiE DS 1ee/min DA THKRAL R — /LB 7o 7272912 0.1ce/min T
bkl & Ffiti L7-, Case7,Case8l1I7 1 v 7 & XL v NFEHEMHOFENKAD LR 5T,
REAPER B & FERE MR (RRBRDOGA X7 7 Vvt ) OFmEIZKALDBINET 5 2
L AW 3 5 HIYT lee/min Ot & CTaklf & 340 L 7=,

Wk 26 HEE D CaCle KK D & — A TlE, NaCl /KEEHE DfE R HE-S0 T 100cc/min
~0.1lcc/min TiKER % Fiti L7-, Case7,Case8 7 1 v 7 & XL v MFEEELO N
KBH & 5T AR BE & FERZE A (KRR OG- EIET 7 U Lk)L) OFEIZK
HHEDBINET D Z & ZERT 2 HIYT lee/min O CillR A FekE L 7=,

WK 27 AREE OREMGIEH T KD 7 — ATk, ZivE TOMFH & [FERIC 100ce/min~
0.1lcc/min Cil/KRER % 20 L 7=, Case7,Case8 (X7 12 v 7 & XL v b FEEEO FLHE H3K
HH LR AR & EENER B (RRBR D 5E 137 7 U kL) OREIZK A
LRSS 5 2 & 2T % HAY T lee/min Ot Callik 2 3406 L 7=,

S BT, Rk 27 FE TR, MEREELEHWT, Rk 24 F5 & [FERICAE K E
100cc/min~0.1cc/min THEK L7z, T, THE T/ ONTAKL D DAERIRIL &
NVOMBEIR DN L 2B D71 DICEBLIZbDTH S,

BETOT—ATPARTET VL 23 FE L FRIC 7 v =R 72 ) L—SETHIC—E
ESEERER 2O Rl 2o TR D L oI Lic, £, iBRERIL 1 A & L7,
7272 L. Cased Tl& 0.1L/min Tt & & R OBR A TG T 5720, REFHIEKEZIT >
72,
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WERAERSA B )

ALK [AHERELTE
@ LILEDREDKBS
IR ANESHE | TEH0.12/min FEE
ARB THoTH. REEE
s EITHEIThIL/ 1
EVTIEMHIFEMNES
. NS,
HEERIRRIZ A A/ T
@ LEDREDKHBIZ
BT BIESHER |
~3%
IKAHEMNFEE LGV
BEAD
KFER
KAHLDEKEFRE
EROLNKIRIZIE
Jovs+ WEHTHRS
RLybX
KHEDERERRE
EROMSRRIIE
Savs VEHTEARS
RLykKIN
LTOHr—RT
JEmEAK/ EEHEK

5.1.1-5 AKAELDOWHHLGE DOHERRR S r —ADA A—



# 5.1.1-1 KHH OGS OMERRBR L — 2 ORER G

- e PRt . MHEREE |[RRXEKE
Case HEBRAA—D (cc/min.) B (Mg/m3) (MPa)
)L ﬁ7k
1 0 » 16
100
1.6
100 H,0
10
1 NaCl/K &%
H202 5 (0_5) 1.5*5]% 3
NaCl: 5, 0.1
CaCly: 0.1 CaCl K&K
(0.5)
RLykER:1
JavsER:1.6
H,0: 100 F:13
NaCl: 1
CaCly: 1 ARLyhE:1.5
JovsEs:1.6
F13:1.55

5.1.1-6 I A B2k B B 2 A3 5 AR R 2 7R 97, BRI T L 21270k
HHERET DHPTIC Y 2 RE L CEMBRAET KRB RS X 5 IS EE etk

ZERLL 77,
# 5.1.1-2 21T RER 7 — 2 OMERIR DO 2 7~ 3, el D 7212, H24 DARRIZfE

M LT DR b RPITR LTz,

5.1.1-6 A7 KA B & A9 2 Bak A ERLR
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* 5.1.1-2 KA HOWHIG OReRSABR LA O v fig
Case H24 H25 H26 H27 H27
H20 NaCl CaClz BEERAER T K | HoO (fEfE’E)
(Mg/m?) (Mg/m?) (Mg/m3) (Mg/m?) (Mg/m?)
1 1.594 1.600 1.600 1.603 1.599
2 1.595 1.596 1.598 1.600 1.592
3 1.571 1.532 1.5631 1.513 1.507
4 1.471 1.525 1.637 1.551 1.533
5 1.490 1.543 1.553 1.498 1.533
6 1.465 1.510 1.538 1.454 1.533
1.520
7 B1.601 B1.596 B1.600 B 1.588 B 1.594
P1.074 P1.103 P1.106 P 1.051 P 1.027
¥ 1.348 ¥ 1.356 ¥ 1.358 ¥ 1.318 ¥ 1.315
8 B1.595 B1.595 B1.599 B 1.588 B 1.594
P1.531 P1.554 P1.548 P 1.494 P 1.464
25 1.563 S 1.575 ¥y 1.574 ¥ 1.541 S 1.525
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3) MEBRRER KD —X)
a.Casel DO

B4 5.1.1-7T IZKBH DRI Z 7~ T W2 50D THEEE & - 72 N LRV KA BT
RIS TRV E OREICHEE L2 1 AOKLLNRE 20| KEHIC 1 AIC
g LTz, ¥ 5.1.1-8 IR DFRIRI A2 R L TV D, BEIND, KRERKHB LN
MIHEIZ K E <R S AL, WEO KA BIFERIRER T — L SN TS Z ENSN1 5D,
Flo, RERKBBITIITAWNEE L TEY AR A RBELTH > —b
T D AR B D,

X 5.1.1-9(C Casel Du/KIE Lt EDBAMREZ R T, REZRKB LR S NLTZT28,
0.1L/min THiZK LT HAKEITIEA T & HEK O DKM ZERRE Lovauy,

‘5 ti}- f.l;;

> e
o - S

WK BHAE 1 4517 WK BRLA 240 434
5.1.1-7 KELOEEIRM (Casel)

R 1

5.1.1-8 fiR{ARPL (Casel)
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160000 30
140000 | g 1 25
120000 || —#E 1 20
8100000 115 &
80000 | 110
W gooco | 15 d
M go000 P {o ®
20000 | 1 -5
0 ‘ ‘ ' -10
0 500 1000 1500 2000
% 7K b5 A (nin)
¥ 5.1.1-9 Casel OiE/K/E & i EORR
b ARKIZE2HEBROE L&
Case2 775 Case8 F TORBRICENTH, KABITHLE I, mHEZFHILZ,

Case 2k - T,

IKIED 0 5, FiH O EE 2]

IEAH B -7 [5]

K 5.1.1-10 121X, ey 7 axgé Lok E EmHEORBMROEHRZ /R L
TW5, XiZix, SKB #E23 MX80 DXL v K &FEIROEMZFTE L THRE L=, it

BEMHEEORMR LT CTRL TS, MnH, MX80 &7 =
IR CABLTH D0, 7
Zhuxsz = Vi

HEORRIX, £H561F
HLEWHETH D Z L3505,

B NEREENRZNZDTHDL LB D,

=7 Vi

V1 ORmEE i
W2 MX80 @ J7 i3y

2 MX80 O NEEY

MX80
10000 m, 200%(m )?%
MX80
1000 ,_o‘.’ m =2%(m )°%° Kunigel V1
: oo o® s%w ms=0.8*(mw)0'65
o/,,ﬂlv /

X 100 »'IFJ - KuniGel V1 Large and small pellet mixture
] % —0—0.1 L/min. distilled water, 0.1m
m
N 10 MX80 (SKB,R-06-72)
3|:'\T —=—0.01 L/min., tap water, 1.0m
| 1 0.01 L/min., 1% Saline water 2.5m
] —A— 0.01 L/min., 1% Saline water 1.0m
H —v— 0.01 L/min., 3.5% Saline water 1.0m

0.1 0.01 L/min., 1% Saline water 0.2m

—<4— 0.001 L/min., 1% Saline water 1.0m
—»— 0.1 L/min., 1% Saline water 1.0m
0.01 ., —®— 1.0 L/min., 1% Saline water 1.0m
0.01 0.1 1 10 100 1000 10000
ke L)
B4 5.1.1-10 #ayidt & i & OB
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4) ARERAER (NaCl KWK « A A 58 0.5 D7 —R)

5.1.1-11 (2%, NaCl Z Wik 1T il & L Rt BEORBRRZ R L T\ 5, I
%, RBKD /7 —A L SKB 443 MX80 DXL h ZfEIROB/CHTE L TEAS L7z, Rk
EEMHEORMR LI TRLTWS, MD, MX80 LZAEKEHAWZGED 7 =7
V1 ORfiE L HREEOBRIZ. EH 5 HITIER CAR TH 7225, NaCl KEKOHA .
REKD 7 =70 V1 FEITHS, & SR EORBRROAENZTH D 2 ERDh D,
LU D, 2RIICAR KOOGS ORTE S HEORR I Y & FHICALE L TRY,
T AEMT NSV ES 2D, i, NaCl KIBEOA A BEORBETE T Y )
A N ORAERIIH S D720, KAEBNOTKIZOEE T, (LT 570 Thi B2 6N
Do Flo, KRABHDBUSL LT TIL, SREMIXLE L, EASMNImH S nicd, it E
EHBEDORBROARIIAKETH 5, 2O DML, Kb Eficfs- TEAKSHET
WHEHTHY ., AR EPKEFTOMNERBRRIIKET2b0EEZ N5,

7%, MX80 OBE ., HAKDF M, ZKEKEY I LGN E W I FERITZR > TN DA,
FERFNAFT D7D HIR DT —F OEFEMEATO R URMHR L THET 2 0ETH 5,

MX80

o Kunigel V1
1000 S e 1065
i *® ; / ms—0.8*(mw)
~ ./' v
= 100 g I;”“ = s KuniGel V1 Large and small pellet mixtur
g 7R —=—0.1 L/min. distilled water, 0.1m
im o ~+0.1 L/min. 0.5M NaCl, 0.1m
A /f MX80 (SKB,R-06-72)
| 4 ./ f —=—0.01 L/min., tap water, 1.0m
(mi 1 u Kunigel V1 . 0 .
H =0 11%(m )'° 0.01 L/min., 1% Saline water 2.5m
m =Y. w —a—0.01 L/min., 1% Saline water 1.0m
01 L —~v— 0.01 L/min., 3.5% Saline water 1.0m
' 0.01 L/min., 1% Saline water 0.2m
—<—0.001 L/min., 1% Saline water 1.0m
0.01 —— 0.1 L/min., 1% Saline water 1.0m

0.01

0.1 1 10
wiRE L

5.1.1-11 & Mg EORG%

100

1000

5) FERER (CaCla K¥EIR « A A L HREE 0.5 D —2R)

10600*‘* 1.0 L/min., 1% Saline water 1.0m

5.1.1-1212, K 5.1.1-11 (2R L7z & & i B B 0 BRI AR R 2 R TR L
TW5, M2 6, CaCle KK ZE W60 7 =41 V1 Ol & i E &0 BRI,
NaCl KIEEOGEDO AR EIFIER CTHD Z ENynd, 7212 L. 7 =70 V1 OFREK
Dy — AR NaCl KEFH D /r— A CaCle KIEHRD 77— A DS B ER SV, i
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X, CaffbiZ Ko TRU b A FENRTH Y | TEB L7ZBRO~ > R I FEEAHAFE
FOLBRICHIET DI —RUICRE T 2720 Th 5, 7o, BT O X 9 KB B S
TR T L7 Tl BE@EANIEB L. B SN S oo, st & it &
DEEROABLTFITAKTETH D, T bOMAIL, K25 _EHEIZHE D> THEASETND
2 TH Y KT & PREFTOMERRICKFET 2D LEFZIBND,

Kunigel V1
MX80 m =1.5%(m )"
100004 o+ 0.65 : “MX80
m =200%(m )
s i w mszz*(mw)OAGS
1000 o’ Kunigel V1
m$:0.8*(mw)0‘65
= 100 g KuniGel V1 Large and small pellet mixture
o 5 —=—0.1 L/min. distilled water, 0.1m
by 7 =01 L/min. 0.5M NaCl, 0.Tm
EQ 10 ~ 0.1 L/min. 0.5M CaCl,, 0.1m
H m=0.11%(m )'® = 0.01 L/min, tap water, 1.0m
y ¥ ——0.01 L/min., 1% Saline water 2.5m
0.1 —a— 0.01 L/min., 1% Saline water 1.0m
—v—0.01 L/min., 3.5% Saline water 1.0m
0.01 L/min., 1% Saline water 0.2m
0.01 » —<—0.001 L/min., 1% Saline water 1.0m
0.01 0.1 1 10 100 1000 10000 > 0.1 L/min., 1% Saline water 1.0m

R TT==} —— 1. min., 1% Saline water 1.0m
BR=E L 1.0 L/min., 1% Sali 1.0

B 5.1.1-12 #&ii & & i E o %

6) FEBRAEAR (BREERAEH T KD — )
a.Casel

X 5.1.1-13 KA HOEEIRM (Casel) (ZKFAH DRI E AT, NEZE G THEEK
%o T2 NLHIZRK I BITd@ KRS TR & OREICHRBE LT 1 KOALERKEL
AN 55 SN W N g By el
PR T KD A A HREIL 018 FRETH D | 2V E TIZHEN i U724 A L5823 0.5 O NaCl
X CaCle DKFEHRIZLERTH NI W28, KA,

X 5.1.1-14 ([T AR ORI Z R LTV 5, RO Rtz R L T\5, GE
5. NTRICRERE LKA BIL, 1 AKEZRWTESOLDEIZ L > T —&h, ik
KLV OFREITHRE LTOKABITE L TS Z LRG0 5,

B 5.1.1-15 |Z Casel OIEKE L REDEBRZ RS, KALBIEK S L7272, 0.1L/min
THIK L CHEAKE T 20kPa FREE LA L TRV, 2O O/, ZivE TORBREE
REFAETHoTz, ZOD, EEMIH DO X 5 72204 & [FARHCRAET D K 5 RBIRICH T
LT AR OEEIL, A A VBETRRTELIHDLEEILND,
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BR % i
X 5.1.1-13 KABDOEHIR (Casel)

g
i
5.1.1-14 fi#{&IRM (Casel)

200 T T T T T T T T 300

180 | —— EKE
— EKE - 250

200

100 - 150

EKEL)
FEKIE (kPa)

- 100

50

] M\,/LMWLJ\/‘\MJ
0 e 0
-200 0 200 400 600 800 1000 1200 1400 1600

EIKEFFE (min)

5.1.1-15 Casel OiE/KE & it & D Bt%

b.Case2

Case2 DHEUEADIERIS LS Casel LRI TH D, T70bbH, B OiLEL Casel 225
B2 T, BTONLENRKHELPEFIENEICSH D X O IChE L CEMRM T2 Z &Ik
o TIEMRAR & (FRL LT,

4 5.1.1-16 (Z KA HLDOFEHIRI 2 <7, HEEIRPNEIC Ly N LAY KA B 2 Bl L e
STH, TEARYB R TRV & O FETFICKRA BB S, IWEICRE Lz, Z DOKA
B, ZEEKSL NaCl KR O% 6 & FRRIC, BofEilc 1 RIS L 7=,

¥ 5.1.1-17 ([T ORI 2R LTV 5, BENS, NTAICHE LKA BT
JEH DOHDBAMIZ KL - T —r i, Bk, g & BV OREIIKL BB ST D
ZEDIND,

4 5.1.1-18 (T Case2 Di/KEELIREBORRZRT, WKEITRAKT 100kPa #2ETH
0. 2SOV AR A AR 0 R LT, lKBHEA S 1100 40 th 2 AT, GlKEDY 900 k Pa 2
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FET—ELRoTid, BEETKALBHET L Z LT kh o7z,

R 1% ]

5.1.1-16 KABLOEAIRN (Case2)

L] ki L]

200 T T T T T T T T 350

160

140 I 250
3 %07 200@
"Li" 100 - ;H“i
B 0] P10

60

40

204

0

0
T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800

BIKEFFE (min)

5.1.1-18 Case2 DiE/KE & & Bf%

c. Case3

Case3 DL DIERAIEIIANR DO KWLy NRES— R LEETH 508, #AKEE
13 0.1L/min T—ETH Y, ETOMEN T 2 F TRl Z I L 7=,

5.1.1-19 (TR A H DFCHRILZ T, @K B CTHERIE D KRR 2 d a7z kA b
R, PR & 2L E OREICEBIER S, D5 HD 1 KOKL LRI L, REIC
R Lz, GENG, @KEGENG 12 K TRERKLLPERINTND, ZOKED
X, ZOBRBRSONENENT HZ LR —ETHoT,
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WRAERLEE L K DA A L BRIEN 0.18 FRIETH H720, A AL FREN 0.56M D NaCl /KiE
=° CaCle KIEED X oz, SN =ENIRTH 720 IEEMRKAEBNTET
T 5L RBBIIA LN T,

e S

12 Fefie

0 A
5.1.1-19 KAHEH DRI (Case3)
5.1.1-20 |Zi%, fEEREOHREOR N Z RS, Mo b, fEiEfh i, 72, W
LT MEL TR Ly bR X5, Z0OZ L5, EEM T HIIHERIE N~ D2
XY LRREMRETEOEIC X 2B EIRTRMES & 720 | ML S WiE o8N X
VAR L= REAHI OGN DB TH D Z ENRB I NI,

16 H%

JESHR Wi
5.1.1-20 fi#{KRPL (Cased)

5.1.1-21 121%, @AKE L REORGRZ T, K26, 0.1L/min O—Efii& TraK i
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T 8000 7%l (6 HEH) EHE CILEAESEINT DML R SNRn-o 7208, ZDk,
HAREDN BRI L, 42 500kPa F2EETHER L7z, 2D Z 26| #a/KBiLs 6 AL
ARIENES S & O THEEMRIE H o 7o KA B 1T ARICIE LT b O EHELZ STz,

B 5.1.1-22 (2%, & & mHEORREZRT, KICIE, ZHE CTIOFEM L 723 R
NOBELNTEEER LI TRL TS, KD BHEIRIEH T K2 VT | R KEH
W — R LR R EMHE EOBROARIXFRIETH DL Z RN nhbd, 2O ENnD AR
R OB T, BEEM IS )E U CRIRAEHE R KFREE O A 4 38 E CThih
X, ZOEBINSNEF 2D,

. . : . 1000

24

22 ] I 900

20 ZEKE - 800

18 [ 200

164 =
~ 600
= 1.4 =
¥ 12 500 I
2 %
" 10 400 3

08 - 300

061

L 200

04

02 L 100

00 - ; ; ; 0

0 5000 10000 15000 20000

BIKEFRE (min)

[ 5.1.1-21 Case3 DK E & &R

Kunigel V1 Block Kunigel V1 Pellet
KuniGel V1| m=2.7%M,)! m_=0.05%(M )"
:0.1 L/min Kunigel V1 Pellet m =9.0%(M_)°*

1000004

“& 10000 {B100ANAL vk

~ 0 REE , $0.11m*H0.05

2 RELTA Q0 imsio o / Kunipia F Block m =1.2¢(M )°
gg 1000 Kunigel V1 Pellet m =0.5%(M )**°
g

Kunigel V1 Block m_=0.08%(M )**°
100 ° "

A
1 /
MX80 /

10

Ia—>ay

m_=0.02%(M)°%2

0.01- ;
0.01 0.1 1

0 100 1000 10000
#wimE m L

X 5.1.1-22 ey &t &0 RfR

d.Case4

Cased DOULFRIKDOIER G IEITRTBR O KDLy N — X LFEETH D, FdIE
0.01L/min T—E T 5, ¥ 5.1.1-23 IZKA L DFEHIRILZ <3, 3ERBA4A7H> S 0.01L/min
— B CHlARZAT o T2y, EBARYI BB TR I DO KA B TR S L7 h3, KRS0
NaCl K¥iK & RIERIC, 1 AU L7z, X 5.1.1-24 [ HERIR OB IR 2 R LT 5,
M5, HEMATRE T, £, SR L TWAEBEMFEL TS I ENSND, 2D
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LB PR HEHEIHERRIRN IR~ DRI X 0 bR R T OB K D8R T MBS L
720 AR S FEEOHEINC X VKRB L RENHI DN HHSE TH D LHETE 5,
5.1.1-25 {2 Cased Dif/KE &R EDEMRZ R, MMEIZKSELREK S VT2,
0.01L/min THi7Kk L C HlKEITR K TH 50kPa F2EE L2720,

AR % i)

5.1.1-23 KAHEBLDOEAIRN (Cased)

5.1.1-24 iR (Cased)

20 T T T T T T T 350
184 — #KE
161 —— % KE - 300
14 L 250
<
a7 - 200 &
1
12" 104 |+_4
W g L 150 ¥
b
6 - 100
44
L 50
2_
0 T T T T T T T 0
0 200 400 600 800 1000 1200 1400 1600

SEIKEFRE (min)

5.1.1-25 Case4 Oi@/KJE & Jii & D BER

e.Caseb

Casedb DK DIERGIEIZANR O KNy MBS —R LFEETH D, WL
0.001L/min T—ETH 5, 5.1.1-26 [ZKHHDRHIRIL 2= $, RGN D
0.001L/min —& CHl/KZIT o iR, B L OFmIIKAL B Sz, MEN/hI W
T EDPDBIRR E T KA BIXFER I o T,

5.1.1-27 ([T DFRRR I 2R LTV 5, BEND, ki, £72,
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FEIR L COVDHEIEAFE L TV D ZERSND, 2D EMD, KAEHOEREITHEGARNEL
~ORE X0 HIRE M R OIS X 2B EK TAMES L 200 | BB HE D Wi
Iz LV RBE A L RmMPHI OGN L858 Th D LB T 5,

5.1.1-28 |Z Cased Di/K/E & i E DR A ~7, 0.001L/min THK L7286, K
BRAAD BRI — BRI (SR E DS UL AR 100kPa FEEE £ THUM L7228, £ ORI L.
50kPa FRETHHE N, K7 —A T, MEIN/NIS VBRI KBEBRIEF I/
728, Cased LB L CHBAKENKEDER-THLDEEZILND,

BRI BT ]

5.1.1-26 KAHBLDOERAIRN (Caseb)

5.1.1-27 fi#ARIRML (Caseb)

20 T T T T T T T T 350
— #KE
— EKE 300
15
250
—_
3 c
= 200 X
@10 H
] 150§
100
05
50
00 T T T T T T T T 0
0 200 400 600 800 1000 1200 1400 1600 1800
BIKEERE (min)

5.1.1-28 Caseb DiEKJE & FiE D FfHR

f.Case6
Case6 DA DIERI G IEITHTIRD KR FFEHEF— A LERETH D, FREIT
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0.005L/min T—ETH 5., 5.1.1-29 2K BB DORFIRI 2 =3, BRGNS
0.005L/min — /& CTH/KZIT 27203, HEEIEPNEI /N S 7K BB PEEIER S =y, Fof
FNZIIAKR A H 23 TARIZIE L 72, KA H DK X 1%, Case4 (0.01L/min) & Caseb (0.001L/min)
OHFRRETH- T,
5.1.1-30 ICITHEMADIRIIRIL 2R LTV 5, BEMNS, kAt il o, £72.

FE L COVDHEIAFE L TV A Z N D, 2O &b, FHITHEIERNE~DRE
F 0 LIRFEM R EEFE ORI X 2BE TAMESR L 20 | IEICeE S OB X v
REELL=REDPHI OGN DL TH D LR TE 5, X 5.1.1-31 |Z Case6 DiAKE & it
BOBRE R, F/KBIEAD R TR R < R R OMAKE 50 k Pa fREIZRE L, 0
BITWIR L 25k Pa FREICE ~ 7=, ZOMAIL, Cased LR TH -7z,

AR 2

5.1.1-29 KAHBLDOERAIKN (Case6)

9

5.1.1-30 fiF#{Kk{ (Case6)

T T T T T T
18 — #KE
— EKE 300
16
144 - 250
<
an 200 %
g
%é 10 AH‘:‘
g 1505"131
6 - 100
4
L 50
2
0 T T T T T T —0
0 200 400 600 800 1000 1200 1400
SEIKEERE (min)

5.1.1-31 Case6 OiEKJE & Fif o BfHR
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g.Case7

Case7 DA DIERIGIEIT T v v 7 HEURZAERI L 012810 | 02 KRR~ L
v N CHRELTER L, i#iX 0.1L/min T—ETh 5, 5.1.1-32 |ZKHH DA
Wz rd, BB D 0.10L/min — & ClAKZITo 7228, XL v MIO KBRS ERIZ Y
—EIND I ERLSBHOKALE LTEE L, 5.1.1-33 [ZIT MR DR AR 2 7~
LTW5b, BEAD EZELZHBTERIC, XLy MERZOEEDOETHE L TRHANATND Z
EWRIMND, TOZ G, HEIRPRETIE, 72, BE LT L O WEEF
FELTWDZ ENGh D, ZDOZ LM n, FHIIMERENE A~ L 0 b AEEM R mir s
DI X 2 BERTAMES L 220 | AMICHE S Fies OB N X 0 ARE AL U 7= K A3 HI
BNDOBGETH D EHETE 5, K 5.1.1-34 |2 CaseT DKL L i EOFREZ /RT, B
DINE T2 KB BN S T=72%, 0.1L/min THZK L CHEAKEIFAR KT 10k Pa F2E L
MFEE L TR0,

BRI AR TR )]

5.1.1-32 KABLOEAIRN (CaseT)

5.1.1-33 ik (Case7)

200 . . . 50
—— EKE L 40
150
= Lao g
2 £
ﬂ 100 H
X
2] F20 40
504
k1o
o 0

T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800

SBIKEEF (min)

5.1.1-34 Case7 OiEKJE & i Bk
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h.Case8

Case8 DHGEAADIERIGIEIT T v v 7 HEUAZAFRL L | 00280 | P02 KR~ L
v FCTHRELTER L, iElE lee/min T—ETH D,
B 5.1.1-35 (TR B DRI 2 <7, #4725 0.1L/min —E THEKZ1T 2 7223,
HEERIRNEBIZ K B MEEIE R S 4L, 1 RICINET 5 2 L 2R <FRH LTz, KBBII~Ly b
HmETay 7 OEE TRV EDREIZER S LI, 5.1.1-36 (1T HER D MR AIRI 2
RLTWD, BENG, BAO EFELZHNTERIC, Ny MEERZOEEDOIETHAE L TH
BITWDZ ENGND, ZOZ b, fEAARTRE T, £72, AL T—I&bL Twn
IRVEEIFAE L TV D Z &30 D, Wi HHEERIR N~ DORIE L 0 b AR E R 2 0 15

DI L DF AT MBS L 720 | IZRICHE S s O L 0 R AL L 7o K im 25 H
BNDBIRTHD LHFTE D,

5.1.1-37 |Z Case8 Dili/KIE & EDOBGREZ RS, FH/KBALE S 15 BRERIZEN B FHK
JEDEEJE 7V APNTFEA UTe, #aKEITR KT 175k PafefEThHh -7z,

AR TR i

5.1.1-35 KALDEAIRIL (Case8)

5.1.1-36 fi#{KRP (Case8)
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wKEL)

BEIKE (kPa)

200 T T T T T T T T 350
180 o

- 300
160 -
140 - 250
120 4 | 200
100 4
80 - 150
60 1 L 100
40 A

50
20

0 T T T T T T T T 0

0 200 400 600 800 1000 1200 1400 1600 1800

BIKEFRE (min)

5.1.1-37 Case8 Dil/KIE & i & BEf%
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7 RERR (ERASE B +EREAKD I —2R)

B4 5.1.1-38 | g fbliia v 2 W ealBrix, K E L TEEKEHWTITo 72, X
IR T R DI, HERAE BTG 5 6 O KRB BB HEGE T E e, B BK
HHNIERR SN DRNPBIEETE D K 912, PARPHEEA & B s O Stim OB 4 15 72
WE O IZi D TR LT,

ZOfERE B WTERERIT, EEROLSEEICIVWEZAE R 2T KRS
TERCRIUNC LR 720 & 2R3 2 BROTHEME L T\ 523, Z OfEfla (FiBAE ) 13,
BRI 5X1012m/s FRIE[5]H 0 | FERHITAERS 2 S AKRPNBAAN TE 20 | Rl -
7205 X0 RBBIIR ORI T,

X 5.1.1-38 A{ERadE /v ORI

a.Casel

B 5.1.1-39 IZKALDIERIRILZ R T, WEZ & O THEE H > 7o N LRI KABIT5E
B —IVEND Z BT T=, BAEOREICHE L 1 KOKALRRKEL 2D
BASHIT 1T AT L T,

¥ 5.1.1-40 (IFHEERIR ORI Z R LTS, BEND, NEOKABIZY—/LER
TWDHD, FUAENIKRBEDRTER S IVTND Z & D330 5,

ABRA B 1%
X 5.1.1-39 KAHBDOEEIRI (Casel)
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5.1.1-40 (KR (Casel)

5.1.1-41 |Z Casel DOi/KELMEDEREZRT, KERKALDIEER I NTZT-0,
0.1L/min THA/K L CTHl/KEIEX 10kPa FEE L, 2 DL, 727 U vt od;
BLHBRLTCREThoT2, 2010, MHICHT 5B LOMBEOEEII/INSNEEZ BN
%,

200

50

T T
100mL/min

— EKE
160 - — EKER 40
140 N
©
5 120 0%
@ 100 4 E
g0 20?21

60

40

=)

204

0

0
T T T T T T T
0 200 400 600 800 1000 1200 1400 1600

#2iBEFRE (min)

5.1.1-41 Casel OiE/KJE & FiiE D BER

b.Case2

Case2 OHEEIEDIERIF1E S Casel LRI TH D, T720bbH, BV ORLE%Z Casel 705
R T, BTDOANZBBIRIKG PR NEBIZH 2 K 9 IChE L TEMRIE T 5 2 &Ik
o CHEMREEARZER L7,

5.1.1-42 [ZAKA L OTERRIL 2 7”3, BEERIRNERIC LS N TR0 K B B 2 Bl L 727
ST KA BEE TRV & ORI PHIIK A BT S L, IREITHER LT,

5.1.1-43 (IR ORI Z R LT D, BENS, BV & ORMEITHIC LR
RERKBHEPMUEIZRKE S TEEL S HL, WEIOKABIIHERARER T —LranTns Z
EWID, o, RERKBBIZIZT A WBLE L TR | AR M A R LT
by — N ERT D AR H D, Casel & Case2 H 5 KA HITARMM NHEIZIZE R S e
(2, FEEH &I B O R mIZEREND WS T 7 U bt bz Hn7zilRic L - T
BonmaE, HEEEELVTHLREETH D Z ENS o7,
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5.1.1-44 |Z Case2 DiE/K/E & i m DO BMR A/~ T, EAKEITEKER I 200kPa FEEE F
TEALEDN, ZORICKRERKLALPIEK SN2, 0.1L/min THHAK L T HIEAKEE
W U CIReABICIE 5kPa FREE Tdh o 7o, B OMEEIX, 727 VLB OWE L ik L CH
HEThole, 2O, EEMIEHICHT 2B VOMEDOREIT/ NSWNWEE X HILD,

BRI B
5.1.1-42 KABLOEAIKRDN (Case2)

5.1.1-43 (KR (Case2)

200 T T T T T T T 50
100mL/min
180 — kg
160 - — #KER 40
140
<
5 120 0%
18 100 - R
% H
g0 L oo X
pi]
60 -
40 10
20
0 0

T T T T T T T
0 200 400 600 800 1000 1200 1400 1600
FZBEFRE (min)

5.1.1-44 Case2 Di@/KJE & Jii & D BEfR
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c.Case3
Case3 DOULEREOIERAIEITRIR DO K/ NS — R L [FERTH D3, WAHEE
1% 0.1L/min T—ETH Y, 2TOMEP IR T 5 F Tl 4 Ik L 7=,

B 5.1.1-45 IZKA L DIERCIRILZ R T, BRI TldokAa b, fiakik e e
DR T < RPN S EEIER S 7o 2y BRIk & 'L & o R
D 1 ADKB BT L, REICHKE Lz, BENG, @AKBGD 4 B BIZITK
XpRBH L2 | KA T DR CRE 2B E e o7, K 5.1.1-46 (2%, fi#K
RF D PR ORI 2773, S| AP R CIx, 72, A L T—&{k L Ty
Ny MRRZ D, 2O LD FEHIIHEERIEPEH~ORE X 0 b REEM K imi s o
I L DB TMESS L 220 | BARICHE S WOHO KN K VAR AL L 72 Rim A H 5
NDBBETHDZ ENRBEINT,

10 Hi%
X 5.1.1-45 KAHAHDOIEHKI (Case3)
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JEHT Wi i
5.1.1-46 fi# (KR (Cased)

5.1.1-47 1T1&, BAKE L EORGREZRT, MG, KKBE S 1 H(1440 49
JE T 60kPa B2 £ THUM L 7-i#@/KEA 30kPa B2 £ TAMMICHA LTW5, D%, @
AEITHHE U, A& r9ICIE 75kPa FREE S THIML TV 5,

5.1.1-48 |Zi%, #ViE & HEORRE T~ KITIX, ZIVE TN L 7B
RPBHELNTEEHR LI TRLTWD, £72, M 5.1.1-22 75 L7z, BRI 7K
ERHWZ =280 TR LTS, K6, fEREZHWTE, 77 U /L TEBEK
AW — A LR &R BEOBROARILFRETH L Z e B b, 2O &
B, RRBROBERSHFITHB T, mHIZX L TELOMEORBEII NI WEF 25,

2000

: : : 100
100mL/min
1800 - B L 90
1600 - EKER L 80
1400 - - 70
©
3 1200 reo &
18 1000 - Lso R
% H
# 00 L 40 é
600 | L 30
400 - 20
200 L 10
0 0

T T T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000 16000 18000

#ZiBEFR (min)

5.1.1-47 Case3 Oif/KJE & Fii & D BEfR

Kunigel V1 Block Kunigel V1 Pellet

1000003l v m=2.74(M,) m,=0.05%(M,)"?
_ AR0LLimin s Kunigel V1 Pellet m =9.0%(M )***
3 10000y O RE#TFIK, ¢0.11m*H0.05m .. 085
g FREK+TEME IV, 60.11m¥H0.05m Kunipia F Block m =1.2%(M )
iy 1000 Kunigel V1 Pellet m =0.5%(M )**°
i i Kunigel V1 Block m =0.08%(M )**®
N 100 / . Wé
N rd;ﬂﬁ"
| 10 A
o /
Hoo A
MX80 /
p
me.OZ*(M%
0.01+
1

001 04 1 0 100 1000 10000

BRE ML

5.1.1-48 FajiE & REEM I E & OBMR
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d.Case4

Case4 OFILDOIER G IEITRTR DO KWLy N FEEFr— XA LFEETH D, FiEi
0.01L/min T—E T 5, ¥ 5.1.1-49 [ZKHE ORI Z <7, slBRBAAH 5 0.01L/min
—ETHEKEITSO TR, CNFETOT 7 Utz A=l R & mRkC, 'L &gk
ROFEN KRB HRHR TN D DD, K 5.1.1-50 IZITMEEIE ORI DL Z 7= LT
D, HBEND, ERERI TR, F2, R L TOWAEIRBFEEL TWD Z LR’ gnd,
ZOZEDND, REEMUEH T AEE N~ ORI X 0 b REEM R i O IC X 55
RTFAMEZSR L 220 | AL D TR OB X W IREE(L L RESHI SN 585 TH D
LHfETE D,

FABR A kB t%
X 5.1.1-49 KAHBDEEIRI (Cased)

5.1.1-50 ik (Cased)

X 5.1.1-51 |2 Case4 DKL EEOREGREZ RS, AIEIZKALNER SN2,
0.01L/min THi7K LT HilKIEIX 20kPa FEE LRV, 727 U LB ILOEE DRSO i
FEAKED TkPa F2FETH AT, EALAOMEOEE I/ NI EEZ LN,
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20 50

10mL/min
— XKE

— BEKEH]| |4
15
3 - 30 §
i R
g i
# Lo ¥
20 )

10

0
T T T T T T
0 200 400 600 800 1000 1200 1400 1600

FRABEFR (min)

X 5.1.1-51 Case4 OiKFE & gD FE%

e.Caseb

Caseds DB DOIER A IEIIRTR DO KNIV v NFEEr— XA LFREKTH 5, WH T
0.001L/min T—ETH 5, ¥ 5.1.1-52 [ZKAL DR Z =T, REBREELE S
0.001L/min — & Cil/K&ZITo 7o, B/ L ORIMITKALBRR SNz OO, i L
=L ED IR LT,

X 6.1.4 118 ITITEADIREAIRI 2R LTV D, BEMNMS, AR, £72.
FLIE L CODHEIAFE L TV D ZERIND, ZOZ END, FEEM T TR EN T~
DI K0 SAEEAM R T ORI X DB BRI MES L 20 | IS O S O
WLV IRBEA L-REPHI OGN DBI5TH D LHfETX 5,

4 5.1.1-53 |2 Caseb DiE/KE LI EDBERZ R T, KHH DI & MOE A D KL T
Do, KL AR K LTV, 0.001L/min THK L7285E0mEAKEX, &KT
T00kPa 33 Cdh o 7=, 7 7 U LB D& DRSO i K@K ED 3 MPa FEEE Tdh - 7273,
T VNENLNDHTBRKELNRAEINCT N EIZE I WD, Ay —ATHEEET
ICHETDARE b HoTm e EZ BND, 20D, EAOMEOEBI/ NS NEEZ BN
Do

AR
X 5.1.1-52 KAHHBLDOIEAKI (Caseb)
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20 T T T T T T T 1000
18 1mL/min
— EKE
16 —— %KEH] |s00
144
<

3 121 600 &
o 4 R
%" i
Mg - 400 f"\g

6_

44 L 200

2_

0 0

T T T T T T T
0 200 400 600 800 1000 1200 1400 1600

ZBERE (min)
X 5.1.1-54 Caseb DAL & RO %

f.Case6

Case6 DK DOIERIFIEIIATR DO K/ y MBS — AL FRETH 5, WHIE
0.005L/min T—E TdH 5, K 5.1.1-55 KA L DRI 2R, HEBREEBS
0.005L/min — /& CHl/KEZIT o T2AE R, CHETOT 7 Vbbb & FH 73 B 3 & [FRRIC,
T LR O IR BB R TN D DR 0%,

X 6.1.4 121 IZITEMADIRAIRI 2R LTV D, BEMG, AP R, £72.
WL U CODHEIAFE L TV D 2 ENRDND, 2D END, FEEM T TR ENET A~
DI K0 S REEA R U OMAEIC X D FEAR T AMES L 720 | BABICHE S T o HN
WCEVIREBEAL-REAPHI OGN B8 TH D LB TX 5,

5-30



kB R

5.1.1-55 KAHEBLDOERAIKN (Case6)

5.1.1-57 |Z Case6 Did/KE L ED IR Z 79, 0.006L/min Ti##/K L7256 DK
HAEX, KAELDERE N2 16kPa BRETH - 7=, 77 UV I DGE DIRSRMED
BRHEKIED TkPa fEETH H 72, BLOMED

5.1.1-56 fi#{KIRI (Case6)

WA NS WEEZBND,
20 T T T T T T T 50
5mL/min
— kg | [®
— #EKES L 40
- 35
)
F30 &
L s R
25 Hj
X,
F20 ™~
b
15
10
-5
L s
T | I S e — T 0

——
0 200 400

5.1.1-57 Case6 DiH/KE & & %

600 800 1000
2B EFRAE (min)
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g.Case7

Case7 DHEEMERDIERGIEIT 7 v v 7 SR A R L | 2001280 | 0 & KRR L v
hCFIE L CTER L7, WIEIT lee/min T—ETH D,

5.1.1-58 (2 /KA B DIERIRIL &2 7~ 37, iERBAAG 2~ © 0.1L/min — & TR Z1T 2 7223,
Ny MUOKBFRAZERIZ— a5 Z &L, ' & DRIITER DO KA H B
STz,

6.1.4 124 I[ZIFHERKR ORI Z R LTV 5D, EEZFINTEIC, ek n< -
FWTENTZ e 2D EEGEEAR-T-, TENG | HEREHITAMEIC L > T > 72 %0
DHEATND ZENGND, XLy MTTIE, £72, AE L T— &L L TWRW R KH
BABAFIELTWDZ N0 D, O LD, EEM OMITIHEENT~ORE LY b
FEMEA 2R I ORI X 2B AR T MBS L 700 | IS LR S FE OB X 0 K% &
ELIeREDRHIONHBRTHD LB TE D,

5.1.1-60 (Z Case7 Di/KE L EOBREZ R~ T, HEO/NIS KB EDBR IS N7
». 0.1L/min THA L TH R KNEAKEIL 4k Pa f2E LR, 727 VLt DBEE DR S
HEOFKEKIEDN 11kPa FEEETH H720, BLOMEDORET/ N NEWEBZ BN,

5.1.1-59 fi# Kk (Case7)
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50

200 T T
100mL/min
1807 — %kE
160 - — #EKEAN 40
140
©
5 120 0%
T8 100 - R
H
§ 80 - 20K
’ #
60 -
40 10
204
Sorprprperrereseeblp AT
0 L T T T T T 0

0 200 400 600 800 1000 1200 1400 1600
#ZiBEFR (min)

%] 5.1.1-60 Case7 D/KTE & & DORE

h.Case8

Case8 DHLFIADIERG LT 7 v v 7GR A (ERL L | 2012800 | 5 & K/ NRIR~ L
v N CHRE L TER L, iEIX 0.1L/min T—ETh 5,

BJ 5.1.1-61 IZKAHLOIERCRIL Z 7~ 3, sBRBALA) © 0.1L/min — & THAKZIT o 7275,
TV L OFREIKRBE S NEEI R S, 1R T 2 2 L <EE L,

X 6.1.4 127 IZIIERKR ORI Z R L TWD, GEMS, KPR, 72,
BHTHEELTCWDEX Ly FRFELTWD Z NG5, £, —wO KBRS Z D £ 5%
S TWND, 2D LD FEEM OWEHIIHERENE ~ORTHE L 0 & REE 2 s O
WCXDEERTRMES L 720 | BAMICHE S RO X VRSB EL L RmAH bh b
HRThHDH LM TE D,

4 6.1.4 128 | Case8 Did/KE & DR Z R, WKEITHEAG 10kPa 55 THERE L7,
KB O PEEARTE 57272912, 0.1L/min TilK L THIEAKENEINT 5 Z 1377,
77 UL EHNEGAE TS, EKEITREIIZ 10kPa A2 THR L TEB Y, Lo
BORBINSNWEEZLND,

A BR AT R %
X 5.1.1-61 KABDEEIKI (Case8)

5-33



5.1.1-62 fi# (KR (Case8)

200

50

T T
100mL/min

180 s
— #EKE
160 - — #KEH 40
140
©
3 120 F30 %
08 100 R
o 100 A
# g0 20§

60

40

=)

20

0

0
T T T T T T T
0 200 400 600 800 1000 1200 1400 1600

#2:@EER (min)
Xl 5.1.1-63 Case8 Di/KE & gD RI%

(3) M, FRMEA WK D A TR R OG-

1) HRERE

AR O/ NEBEER CoOfhE . WREBISOMFHIB N T, ARSI NTKBBIZEBW T, BE
(2 L B PO D FREAM OFH & RIS K 2 KA BETR O AN S JiEOK T &
WO T 2 2 2OBIGN AL TE Y, FE/KOFMIRET, —H, KALREKRIND
L. BEMOBEICL > TEDOKAEBLEZ L —LTHZ LT LWZ ERHLNE R ST,

TR KA BRI SN L D ITHIE L7228 HAaAK LC, &M@ 2B+
I, RIS KRR 2 < 22 b | ZDORICH T AR L X 9 & UL THREEMNICIE
JEHTLMMRETET, KALBERSNEENEDEEX NS,

Z ZCTABFICIE, K 5.1.1-64 ITRT K DI, AGE. AR BRSBTS /AR
BRCHGET LIcr —ADN, 7ry 7 LRI Ly R Lo —Z12x LT, ALfAKRD
HFIZOWTHT 21T o7z, 7ok, ALiKOFEZ, OMESRZUEEEAIZ 100ce/min TZ
Bk &imk, QUEAA Ll £ CARMNBIE L HilkiE R, OEA TEEAKDICE2—L
N &R L C 1 EBRRE A ARKRK (X 5.1.1-65), &\ ) FIETHENE L7, ODO#KiE, NaCl
KEEHRR> CaCle KIEIK CTlo - T o EBRO N TATK AT D 72010, ZBRKEEH LT,
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ANI#KIZEDERET
BREKOEAIZKAD
RS E AL

Bk
Joyo+
RLykXKih

X 5.1.1-64 KHHDINEHRDOMERABRE 7 —ADA A —

X 5.1.1-65 JKALZT LD N THEACHKRI

2) AT —2R

RERE, M 51164 [TRLTeT Ry 7 LRIy N EOFA LRI LT )
Ll E T A =2 L LTE LIz, T_RTOFr—A2T TR L THoCEBE S,
Z DBITERE LT il CRiGiE . BEEM I RER ICBAT LT, KB e L odk LIS
U EELIAATASRINCHBE Lz, 2D BN & b 720, kB bEE
T D LS T D 2 ENAREE 2D, FT0. BHE. BEMIRHRBRICBITT 245
AlE, PEARFLIZZE LIAATEE U 250 T, B OfE, BEEM R & [ URME L e D
Loz,

# 5.1.1-3 ALK - fHRBROMRGE 7 — AR B — 2 %23, SFEEmLT-D
ITFRER T — 2 16~18 Th 5, 1B/KIKITIERAEAEE TR 26 U, & 25 _RifmicisK L
7=
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# 5.1.1-3 ATL#K - iR OMES 7 — A

" . PR AR R P it
— it i
va W 7K 5 [ (Mg/m?) (L/min) e
1 B:1.614 P:1.458 05
AV:1.537 )
2 B:1.600 P:1.456 01
SERk AV:1.527
3 B:1.608 P:1.446 0.01
AV:1.503 )
4 B:1.610 P:1.485
AV:1.537 0.001
5 B:1.617 P:1.488 05
AV:1.523 )
6 W25 | B:i1.601 P:1.457 01
NaCl /Ki&#k kifi AV:1.524 )
7 A A58 0.5 B:1.606 P:1.514 0.01
AV:1.533 )
8 B:1.606 P:1.517
AV:1.548 0.001
? 099 111,526 0.1 Bi7 w7 WIS
- AV:1.563 P Loy BRI
10 CaCla KUK B:1.598 P:1.541 0.01 AV s -
A & HEE 0.5 AV:1.570 : SRR
11 B:1.599 P:1.531
AV:1.566 0.001
12 i B:1.599 P:1.546
R K AV:1.573 0.1
13 Fm2 S | Bi1.597 P:1.502 0.01
CaCls KA ] AV:1.550 )
14 A A58 0.5 B:1.600 P:1.535 0.001
AV:1.569 )
15 B:1.597 P:1.509 05
AV:1.547 :
16 B:1.589 P:1.426 01
" D | AVi1.569 )
RAI TR oA
17 PRAE LS kK i B1.589 P:1.533 0.01
AV:1.562 )
18 B:1.586 P:1.479
AV:1.532 0.001

3) T E TR R
ANLHKDOZEIT Z N FE TITHEND HN TN D, FEFRICOW T TR 5,

aJEMmN D Ef~faK (5—21~11)

¥ 5.1.1-66 &K 5.1.1-67 [Zi#KIE &Rt E ORI b 2R3, sRBRIIE = hl i C 5 L
Toie . MIRENSIIEOTHEICAE T EAR THEML Tn5D, /o, 2 TOF/—ATiEK
JERNT 7 VO ERETHD 8MPa IZEELTND Z E0D, ALHAKIC X 2EIC X
ST, BEEMFHE A IEICTE 5 2 R0 o7, NaCl KIFERSe CaCle DAL, FiEED
B /r—27T, —RFIZEKIENMET L TWA D, SRR NIEAE L Z ERNgn5,
LU D, 20k, HBOREKESHEINCE T TR Y . FEM OFHIZIEE > TWhRu,
F 7o, AR OFEEAM R IC BT D Ca LD ED L ST, o< VL& LK TH-
THHAME: Ca L DT O, ZiuE, ALK THZEiICL>TCaaA AN
JEB T UMEGERIANEICIRIBE CTE RN Th D EEXBND, TDH, NLHAKIE Ca
BULRA F R DB BB T 2MEHNRH D L F 25,
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S BIC, Ak CaCle A & AV To/ INRBGRER i HRUER T, ~ 1y MEICEEL
DINS TR BT E L, B D D FTNHT 5 2 L < EET 22 LB LMNE
IROTEM ARES D KK TALRAKZITO ZLICX»> T, Ny MEIOKEKD Ca
BUBICE VKRB H E L THEE T2 L 2iC T ENARETH D Z RSz, 7272 L,
AR TIE A TARKIC & D IR IR 2y Ca B4 %5 £ T CaCle KRR A AT
TV, REIIZS CaUKIC K2 KB BB AIEIT 5 Z L3 TE 50 E 9 2
BROMPDBETH D,
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% IKE (kPa)

% IKIE (kPa)

%IKE (kPa)

% IKIE (kPa)

3500 ——— 3500 . . . . 100
3000 - 3000 4
2500 HEH,0 70 25001 kR H,0 70
& :0.5L/min —~ —~ F&E:0.1L/min —_
20004 60 § g 2000 4 60 é
1500 - 120
k40 ﬂ_—g kv3 F40 #5
@ @
1000 (30 % % 4000 Lao =
Casel 20 Case2 20
500 . 5004
R 10 H10
L
OmBmmmmt 0 0 : : : : 0
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.0 0.2 0.4 0.6 08 1.0
#ZBEFRE (min) FZBEFRE (min)
3500 . . .
3500 . . . . 100
3000 2000 |
25001 WEHO 170 2500 1,0 L 70
3 :0.01L/min — jiatony
2000 4 60 g = RIE:0.001L/min Leo o
0 S < 2000 <
[ ] = + 50
15001 40 #2 1500 1 [ 40 ﬂ";"
@ K @
10001 3o == #1000 La0 %
[20 C k20
ased
5007 Case3 [ 500 F o
0 . . . . 0 0 ‘ ‘ . ‘ 0
0 2 4 6 8 10 0 20 40 60 80 100
fRiBEERT (min) X ABEERE (min)
3500 . . .
3500 ‘ 100
.
t 3000 N
3000 1 % i
80 2500 i 7&H :NaCl 0.5M
2500 - 7HE:NaCl 05M [ 70 SEolL/mn [0
o & :0.5L/min i~ o e Leo o
] t60 o 2000 - o 3
2000+ - < = o - 50 -~
" S w =" [
1500 J % W 1M 1500 J - pa
B o [ ¥ = . u F40 1
/ o X ;o @
10004 /—/ L3 ¥ 1000 /-’ ._.'. F30 ¢
u - ol
Caseb [20 1 d " Case6 [
500 500 -
J F10 o F10
o
0 I R 0 0 ali=s T T T T 0
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.0 0.2 04 06 08 10
FRBEERS (min) #2:BEFMAE (min)
3500 T T T 3500 T T T T 100
30001 3000
2500 7&HE:NaCl 05M [ 70 2500 #&HE:NaCl 0.5M | 70
FrE:0.01L/min —~ & :0.001L/min s
> «© L
2000 (60 g & 20001 60 3
L 50 = r50
g H A ]
1500+ Lo g2 1Y 1500 Lao 45
$# " ¢
1000 1 F30 % # 10004 [ 30
Case7 |20 20
500 500 Case8
10 k10
0 T T T T 0 0+ T T T T 0
0 2 4 6 8 10 0 20 40 60 80 100
#Z3@EFRE (min) #2185 (min)
YN

5.1.1-66 /KL L

it mORREFE(L (Casel~8)

5-38



3500 100
90
30001 .
..I s, 80
2500+ o &#&:CaCl, 05/3M [ 70
) _.' a3 :0.1L/min 3
= 2000+ -~ r60 &
|i‘| '.. L) -~ 50 EM
" =
% 1500 ; - o 5
H . - F30
10001 ® -
500 -/. .-'.. Case9 2
./_-" r10
01!. T T T T 0
0.0 0.2 0.4 0.6 0.8 1.0
#Z2iBEFRE (min)
3500 100
3000 | %0
80
__ 2500+ #18:CaCl, 0.5/3M [ 79
& FE:0.01L/min )
< 2000 60 2
H 50 ﬂ[’l
2. 1500 =
?”EJ 40 @
1000 4 30
5004 Casel0 [20
10
04 . . . 0
2 4 6 8 10
#Z1BEFRE (min)
3500 100
3000 # 'zg
2500+ i#%#&:CaCl, 0.5/3M
= 5% :0.001L/min [0 5
£ 2000 [60 &
i roo 1
ﬁ 1500 4 L 40 5@
1000 L 30
5004 Casell [20
10
0 T T T T 0
0 20 40 60 80 100
#2885 (min)

4 5.1.1-67 1E/KE L KRTEORERFZ( (Cased~11)

# 5.1.1°4 L 5.1.1-5 101, &7 —AORERA. AT, RERBOMRIK Lo &
HARKFOME DR T 2R L TWD, &TOF—ATHARMADWEIZ Y b A FBZE L
TIEAKL, KAELBEHE I TN RN LRG0 5, 72720, BB OMIER OBEEN 5,
ALy MUDER CTiE, BAKENSRIG I E UTER L, A2 L B CER L, B2
FELTWDZ ERDnD, AEOREREIL SKB t#tokEt (SKB #: Report R-06-72[3]) T
HLAHALNTEY | NLHKEIT-TH, BAKDENT K o TRAT 2 BREFEAN b HH & & 858
T2 X0 G EIIIORBEERWRHRICAEL LI b D EE X LD,
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# 5.1.14

ANTAEAK - BRHEBR ORI —% (Casel~8)

Case

FIBRAT

IR

1
H,0

0.5L/min

MU = Wy

2
H,0

0. 1L/min

3
H,0

0.01L/min

4
1,0

0.001L/min

5
NaCl 0. 5M

0.5L/min

6
NaCl 0. 5M

0. 1L/min

7
NaCl 0. 5M

0. 01L/min

8
NaCl 0. 5M

0.001L/min
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# 5.1.1-5 AN TL#A/K - iR ORI —E (Case9~11)

Case AR A faktk AR vl

9
CaCl2
0.5/3M
0.1L/mi

n

10
CaCl2
0.5/3M
0.1L/mi

n

11
CaCl2
0.5/3M

0.1L/mi

b. EE 25 i~k

AR D X 512 MERER OB L iEKEDOKRE ZZ L > T GEKES G E LTER L,
IR A EME L CBRIIARAT 5, WIS, O X 5 AP M & BE g, Brtric
A ETHEOEZZ BN, 22T K 5.1.1-68 IR T L2 R — 2 &2& 2 7=,
MU RS & 918, AN THAKREST > CTHAM L 7= AR HID DA K T2 & #aKER 2GS
& 7o TR KIS W%Té ZDT=OI, HEEEE LT T, A L BRIE 2 Rk
%o ZODORRMDY, W DHHKNICEET 5 & BRRFICKR DRI D O & [RIRFIZAKED T 23

@ﬁﬂ%#é&woﬁ%(ﬁﬁ)#@@ REnDHbDEEZLND,
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5.1.1-68 E/KIEIC XV RAT DR RHEAT & HiET 5 K O a2 L1228
Bl

5.1.1-66 |Zid@/KIE &Rt B ORI A L 2R3, BBV B8 T I L7272, #ii
ENITEDIHIZEE T EAR THML TV D, EENOHAKLEGETIZ, 2 Tor—
A THEKENRT 7 Vvt d ERETH D 3MPa (2 L TV edy, Bl biaK LSS
T, W@ A L TR Y . ALFKICE » TRT L b REEM O 28 TE %
RSN LA LN E 7o 7o, FEAKEHT (T RKEDMERT 2 0518) & &P Oz
ERARR E 2 BE LT, WK AR LR TR 60,
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T 160000

3500 . . . . . .
%7KE|
3000 - e 140000
|0 - 120000
= 2500 TR :0.1L/min —
a 11000008
< 2000 - 2
o 80000 Elqlﬂ__,ﬂ
2 1500 £
1 L 60000 &
10004 Casel2
L 40000
5004 L 20000
0- . . . . . . . 0
0 200 400 600 800 1000 1200 1400 1600
#ZBEFRE (min)
1000 . . . . . . . 20000
AKE L 18000
—— BHE
8004 | RS L 16000
HIE:H,0
5 i :0.01L/min 14000
2 600 I 120002
a] -10000mlﬂ
;‘?! 400 F8000
Casel3 6000
200 L 4000
L 2000
0 S . fw 0
0 200 400 600 800 1000 1200 1400 1600
#ZEEERE (min)
1000 . . . . . . . 2000
EKE L 1800
_a EE
8004 , " gf.\l}ll.i L 1600
HIEH,0
5 i :0.001L/min (1400
% 600- L1200 ©
Lii -1oooﬂlﬂ_:ﬂ
X 400 1800 <3
"1”,5! S
L 600
200 400
Casel4
L 200
0 0

0 200 400 600 800 1000 1200 1400 1600
#2:@EERE (min)

5.1.1-69 H/KE &Rt EOREZE L (Casel2~14)

# 5.1.1-6 1T1F, &7 — 2 ORERAT, A7k H, BB OMEAK L Ok & a7k ol
O 2R LTV D, B O M OBIZEN G <Ly MO KR TI, @KENE
JEHE UTHERI L, AR Z L T CTEM L, REABAEL TWDLZ ER00 D, 20
BRI, BRI LoE@m T 5720, BB AW E LT b DL ERABNLD,
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# 5.1.1-6  ANTLHA/K - fEEM T HFER ORI —E(Case12~14)
Case SRR Bk R SR A

12

H:0
0.5/3M
0.1L/mi

n

13

H:0
0.5/3M
0.1L/mi

n

14

H-0

0.5/3M

0.1L/mi

n

5.1.1-70, % 5.1.1-6 ITiF, &7 —ADKAL ORI Z 7, Casel2, Casel3
Tk, 7vry 7 &by hOREEICKBZEBER STV S 2, Caseld TE7 vy
T HNZKRB BB SN TN D, AREROYE . N LR /AKMIM 2 1T EHRE &8 <L faK
FiEL Tl EEICH2 > TRAKLTWD 72, 7 r vy 7 BB+ oIBE LTz
Do TR B D,

#kO

5-44



4) AR (T o @K, 7 —A 15~18)

r—Z 15~18 TiZ, BRI L7 EHEIRIEH TR TH D, S HIZATHAK B
BKCIE 72 < WRAEHE F/K T L7z, AR O X H1c, 2N E TOREKTATIHA LY
— AT, FKHIR 2 1T & LA, WHER /KD 7 — A Cld, 12T X 5 IckkEN
EFN IR Do T2l 1 I AICE S CTATHAKEIT>72 (¥ 5.1.1-71),

2007 HERT—Z (BEIREEH T K)
1804 0.5L/min

—— 0.1L/min
160 —— 0.01L/min

—— 0.001L/min

#EKE (mL)

80

60

40 -

20

T T T T ]
0 10000 20000 30000 40000 50000
A THEKEFFE (min)

X 5.1.1-71 BUEENRAEH TKIZ K 5 AN THEACK T

X 5.1.1-72 (2K & RO E R~ T, RBITIRERE CE L7720, B
HENSFTEDTHEICAE T EARTHEIM L TW5, #E2 0.5L/min DA, @AY
(2 2.2MPa 2, & 52 0.1L/min O%A . EARMMIZ@EKES 1.6MPa F2E % T L5
L. o3 sA Lic, —HRGEARAET 2 & TO%KITITE A EBKEITIEMET, KAi
LREENT, 20X 9T, NTHAZIT-ThH, —H, BN EE 5 &, KAbIER
TAHZERTMNoT,

TIETEM LA A HE 0.5 O NaCl X CaCl: DKER TH-TH, FE»D -
M ~EKT D7 —ATIHGEN A L2 E0n 202 &b N THKZ BT T
KRTER L2 LI LR EN PRI, —F, W2 0.1L/min L FO 7 — 2T,
MR NFEAE LTz — A & [FIRRICARBRIRAE M F /K CA LA K Z M L7722 b b 597, il
KIENT 7 Vv d ERIETH D 3MPa (22 L CTHOEBIZIAE Lisd o7z, T &b,
S DJF IR, A TAHEK 2 R AEHL T 7K C3HE L7 2 & 721 T < A TR/ Ok
IR DI D K E WG EITIIEEIR IR 2 IR s T K DOFIG /M E <L FAKL
TWRIEHI T ARDIF L A EDRHEEEA L B EOREETRNEL 5 LT 5D LT, iREN
INEWEEBITIZI AN TG OWAKT TH - THARIANICIRIE T 2 B E L~ K D E
BRRE L ZEMEE I T, I DITHEE L v & O R & i D HEERIEH K D
BEWNENZ LB EZHBND,
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3500 . . . 1000000
30001
778 RBUE T K 1800000
h H 7
T 25007 52 05L/min .
£ L 600000 &
= 2000 2
-EI ]
[ 1
é 1500 L 400000 Z3
* 1000
Caseld 200000
500
0 Lo
0 500 1000 1500 2000
28R (min)
; ; 200000
kS : L T K I 150000
S 25001 FRE:0.1L/min —
o Q
X o
= 2000 =
R 100000 I
H 1500 s
10007 L 50000
Casel6
500 4
0 )
0 500 1000 1500 2000
FZBEFRE (min)
3500 ; ; ; 200
—— EIKER 180
7 : T
3 25007 555 .001L/min r140 _
2 3
= 90004 F120 &
E L 100 ﬂﬁ_tl
2 1500+ La0 5
™~ &
* 10001 60
Casel7 L 40
500 -
F20
0+ T T T 0
0 5 10 15 20
FZ:BEFRE (min)
3500 . ; ; ; 100
—=—EKED )
3000 —— fa3im 8 80
TREE SRR T K
3 2500 =25 .0,001L/min F70
g 8
< 2000 [60 =
E L50 OB
1500 2
¥ ]
#4000 30
500 Casel8 20
| F10
0 ; ; ; 0
0 20 40 60 80 100

2885/ (min)
5.1.1-72 @KL &R REOKRFZE(L (Casel5~18)

# 5.1.1-7T120F, &7 —AORERAL, KT, W% OURA Lim ok & ek oMl
DFZ R LTS, JiEDS 0.1L/min OE, RN FAE LI2RIZ, B & OFRmEICKA
LRERENTWD Z LB 5,

B &, ams 7 e v 7 (v y M EORELE) TAELTHWDIRTHD, 4
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[B], O CTer—AD T 1y 755y ORCEE LT 1.6Mg/m3 55 T V) | FUEIRIEH T /K
ZHAWESAOBETEE, K 2321505 0.TMPaf2ECTH D EE 2 b5, MEET 1.5
~2.2MPa T&k V) | B+ & MM O BIRE 2 BIFRIT R S v, RIS 2SI & @K+
DRNBMRIZT TR E 2O ThIIE, FREEN/ NS WALy MEETHOE AR AT 2137
Thbd, XLy METIER T r Yy 78 (XL vy M E ORI Chamad4E Lz ik
(B LIk, Bt KIS & B N THR/K CHAME S H0 o B S vz S ez <,
Ty 7D T HNEE LD e < FUE i D R AL T K MR IR T E R D &
AN Ly NEBOTE TIEIGHEIE 2 BET 5 20 OB HoicGonay (BEER~SL v
FERERSE) Z & ENFTFOLND, ZNHDOZ LD, BalIIIFMEE & @K T Tk
EOHT. M FAKRRCRAK & PRDOAERMR BESfSM) O (HEIEKIRE T 5%515)
REC K DEENBERIC Lo TRED Z LB T2,

ARIEORER, RATFANCE 2R, BEEREH TAKRRE DA A U iREZ A4 5 KT
ANLHAKLTH T U RL—va VIIRPHICE O N2 ATREER H 5, 7272 L, FEE
DG OFERA 7 T8 7o EICEEA D L RRKSOKEKRZR ETATRAKTHZ L
MLT LHBEATIEROAEEEE b S 5720, EOREDOA A UmEchu a7 L
NA Rb—va VIIRBELNDINEND Z LT D oM ESETE Z EITEE
Thbd, ZOZ LI LTI, ALKHRKITHWDKIEEDA A BEEZNT A—F L L
MEEBTOILEND LT, SHROMETH 5,

# 5.1.1-7 ANLHK - HERBROR—E(Casel5~18)

Case FRBRA Kk FBRAT fak itk

15
1% 15 W JIE
H1 Tk
0.5L/min

16

FE J5E R A
R K
0.1L/min

17

15 45 188 3
HF K
0.01L/min

0.001L/min
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5.1.2 #AaHEKONLEBIRFRE R O HIZ JF T 5%

(1) B

T = DR D YR N KIAT T 5 2 Mt 2 3R & FEAE L £ TltAT o 28], 7o 723
BT, 2 Tor— A THRAKZMEIE T2 170 K2 3k Bl b7 o7, 20720,
FREAMICIRA STV D7 A B OERe, NaCl Kigk % AV izr— ATy b A M H
RO BRI, ZOWEAZE D BT B BAKOA U BEENEOIE E R =N
DIRNE NI FER L 72 o TWD A FERRITIT, FREM AR S 08 L THEB L TV D88
M L7 b DL AR LI NEN TH LR TERELE L DND,

TR O FHEARIZRICE KB EBES THEIND B2 bND, ZDOXHREZIC
PEZIE, RIS AKIZ X o TREEM SR Sz & LTH, A8 bbb 5485
BliE. 2V T ORI EITE ST, RS bUSHER L TEL LW Z &2 b2, &
E ORFHIRRI R S D ST 25 Z N AHETH D, —F7 T, Bz, BT
DIEFIAAET D5 EOME WSRO %E . LB ITA SNt T 5 FTREMED &
Do ZO8E . 2SIV T ORBEEENMET U, @ AKREDHINT 5 &Iz, S BTk
ITHEEI O S OB IRNEEIZ 22 5 TRt H 5,

2 HEpor—=2

AR TIX, TRED SRR LD BT 2 R CTRERORER A F2h U, SEE R i 2kt
TOAFREOEELRM~DZ L L Lic, BFRMICIE, ZAECHEM LTV 7R EM iR
HaEEg (4 5.1.2-1 REEMITHRBRE SR 2HICE LR oRB 2 £+ 2, X
5.1.2-2 fEEMIRHEBRE /L BE S 7 —R) ITRBROA A —VRERT, KTt
IVOBERD BTV, HEKIZE AL OB O BT, R — A %K 5.1.2-1 1R
To AT VIRE LA AR E T A —H & U CRBRZ i LT,
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# 5.1.2-1 AEE X 1000mm /I L D EEEA R B A — 2

i ﬁg fratik ok omin | BB i
ZREK 1
WA 4 00 T
NaCl #HE 1.6Mg/m? 72
IRVEUL Jig
. - v % i = .
R O tre | ﬁﬁgﬁﬁ;ﬁﬁ o U | Bkl E
i & YR O BISR OIS A fiE o 45 mm x h100 mm 1MPa
0.5 X 10 B
CaCls
KV
R !
s
0.5

5.1.2-1 REMEH L Rl 2
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X 5.1.2-2 FEEMIEHRABREZ LV (BiE & 057 —R)

AERFIX, 2 E TO 1000mm /LA W2 HEER &[RRI, A E I A 7 TER
BRIL, KBHOEERI, BAEIC L 2HE Y —/VIRIAR C 28I LT, &bz, #fBto
HWARECHEARICE ENDH LW E 28K L CROLE GBE) 23R L7z, #Hll L 720k
X, st FEAELBLEDOEBRNOHKPICEENRLELCEY BT A M E
WA LT,

(3) FRERAEE

1) ZREK/r—A (Casel)

X 5.1.2-3 [ZFREKDEA OREKIE & EKBEORIFE L Z R, D, $KIC K DKA
B O > TREKENEM LT, 5 HH (122 K B) 1T R REK T 937kPa 123 L2,
BT, 22 CHEENTAE L C—BAAKEMET L2, 0% b oKX L,

B 5.1.2-1 IZIFKA B ORI Z R T, BRI X 212, HEKOZ AT s L
TEWRHERE L T2 Z e b, ZOEKEOHEIMIZ IR LOWOHRIC LS b0 LHE
LENT, M 5.1.2-4 (2, o Z DA DK S DAL & W ORFRIRI DL Z R L
TW5, I AEEEDO 5 HBICKBLRRMITH 78> TWD T ENpnD, o, il
NREATDHEIME 1 HORBIS, WOHERE L T\ b 7 1> MMLED FHlhs 5 _EFAIZ 100m

5-50




mELTNWD Z ENmnd, 207, i, fEEE L OKABICHERE L Tz s
AR TR LIRS NTZBRICBELLELDEEZ LD, I HIT, KABICHERE L T\ iz
WA TSI Lt S oz, H7a s b X0 b EiRAICIIgME 2 Ed 20372 < 72
ST BIZKRBHRL 725 TV D, BEEARAET BRI TRAHOTRPE LT JRIK
IRBHIZHERE LT3 i LI ST 7o 0 TH D Z &R o dz, 7ok, MHREZ OKHELH,
IKRBBIZFE S TNDWERET D LI IIEIT L TCWD Z EDRBETE T, 2D, KAELD
FERIC 7 A ISR E B A KT LT D T E PR ST,

1000

H,0(EmEHEK)
$50mm X L1000mm

800 1100mL/min [~ 1000
© 800
2 600 a
;]
E 600
X 4004 M
pi

200

0 100
#2188 (Hour)

5.1.2-3 1E/KIE & EKBEDORIFLEL GREKT—X)
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(A 2 EF[H] % 6 BFfH] % 24 W% 4 Atk 5 Hi% 6 A%

(mm)

0-165

90-265

190-365

290-465

390-565

490-665

590-765

690-865

790-965

890-1000

5.1.2-1 BBRIRML Chm) i HHEER « Z888K)
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5.1.2-4 MOEATROKAS EHERRILOE N (F BT 4 R, T - BaEk G A
H))
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2) NaCl Kigi/r—A (Case2)

5.1.2-5 12 NaCl /KIEIR D/ — A DEKITE & EKEORRE A 7T, KD, fHKEH
B B S 722 <HAKIEDS 500 k Pa (ZHINT 572 &, BEA MY KL TWD Z Engnd,
RS SV AR TH D Z LD, BRI VIR L EEL TVWDHIHDEEZILND,

BE 51.2-2 ITIIKALOERKILEZ ~T, FH 5.1.2-2 177 X 12, RBYHIE, #t
R B 1 ROKBLRERINTODBRFEITIEITL TS, £, B ST KAD
IFFER TS, BEKBNZIZZ BOROHERN A LD, LD OBIEND ., KALRIER
A< L BT LTV D H T A BN S AT < B — RIS HAZK FE AN BN L 72 72 D12, A
WEED L5 R KEOHEARH S NZbo L EZ HND,

1000 . . 500
NaCl

$50mm X L1000mm

800 JL100mL/min L 400

it
2 600 - F300 J
5 ’
L ~N
% 400 L 200 ¥
#H

200 100

0 20 10
#ZiBEFRE (Hour)

5.1.2-5 F/KE & EKEORELL (NaCl KigHE 7 —*)
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(A 1 IR 5 BF[R] % 24 Wyl R 36 MK % 2 A&
(mm)

0-165

90-265 |

190-365

290-465

390-565

490-665

590-765

690-865

790-965

890-1000

BE 5.1.2-2 BRI (B & it B - NaCl)
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3) CaCle Kigir—* (Case3)

¥ 5.1.2-6 12 CaCle KIEHK D 77— A DK & K BEORMEZ T, K6, #hKEH
R 6 70 R 6 | ARKENH L SHIR AR D KL TWD Z L300 D, B~
WA TH D Z e D, BHRBRDEVIKLEEL TWDE LD LB DD, REIITHK
JEAS 1IMPa £ THIM L7272 BR & #& T LT,

BE 5.1.2-3 ICIIKALOERRNEZ ~T, BEICRT L OIC, BRYHNIL, #EUE B
2 1 AROKIBLRTERR STV DD, FKBLAEDN D 24 RFFEILARRIZ, IREBITKA LR R E <
720 KRHEBEABAE LT L 9 RIREEIC e o TV D, T D K 5 72BIGHE NaCl KR D 7
—ATIEBIE SN oTolod, Ca BAULDEELEZ bivd, FKOBSRIT, X 5.1.2-6
(2R L7z CaCly KRR Z2 AW T/ N O HRBR ICB W T B Bl SN TV 5,

Fo, PAKANCIZZBEON L X2 h A N OIRGMOHERE N A B D, JEKBIOHERE) A
Wi Th<MELEXV P A M bHDHZ EnD, 2T ORI AR E FHZE S+
MAKESHEIM L2 b D B2 b b,

1000 T T T T T 1000

CaCl,
$50mm X L1000mm

800 -{{100mL/min - 800
©
2 600 Fe00 J
N ]
H X
% 400 L oo ¥
#

200 200

0 0

T T T T T T T
0 20 40 60 80 100 120 140

#2186 (Hour)

B 5.1.2-6 FKE L EKEDOREE (CaCly KEEHE 77— )
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firfi 1% 4 WFfH 24 Kt 2 At 5 Atk
(mm)
0-165

90-265

190-365

290-465

390-565

490-665

590-765

690-865

790-965

890-1000

HHE 5.1.2-3 WBRREL (Bm & i HatER « CaCle)
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4) PEKE LR EO MR

5.1.2-7T 1T — A Dk E L R EEORRE R T, Kb, KRS DEHIRIE
KEDRREALDR 2D DD, R & RHEORBRIIRE S ER LN LR 005,
i & LTk, NaClKEHR, 2K, CaCle KIEHR DNA THabE & & Jit i &E O BIfR O ABEL A
Ao TWD,

4 5.1.2-8 121%, MOFEHRBRIR L Ol 2R L TnD, KITRT L DI, ok
FFERRMEDRARD OO, i & FRHEOBRIL, ZhE @@aﬁ%ﬁ#ﬁ%k%@ﬂﬁ%@ﬁ
ﬁ%ﬂ“ LTW5, BKREDORRZE( 2 EDOMERIKBLDT ¥ N7y MIWEMOMAZER E
\ZRDEELZT DT DITE SRR J:O“C’jkﬂﬁﬁ‘é 23, P BIGIE, EARRIZIIKR A BT
4750)33%%%“6‘37) D AKRBBEBE ST LUE IR, KBTS R REIC L > TRE 2R
WIRNTZ | el & PR B OBMRITE AR DR ELZ TIT< Wb D EB X %ﬂé 71z
L. BRBIZEOERN G, ZHMOMAER E OB Jebx Ui a it L7254, WO
RV E SR EORBMRIIRELSE T L2bDLEEZBND,

St MiiE & EORRICKTT 5 BN WIS C & 5 sl TRl & i
LN D D,

1000

— H,0

CaCl,
NaCl
100 4{$50mm X L1000mm
100mL/min

0.1

T T T
0.1 1 10 100 1000

5.1.2-7 #eyiE & i & o iR
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KuniGel

1 V1

0.1 L/min

B100K/NRL bk
4}§¥'7}< ¢ 0.11m*H0.05m

A FEEIK, ¢0.05m*H1.0m

Kunigel V1 Block

Kunigel V1 Pellet

1000003-09M NaCl 90. Im#H005m m.=2.7+M,), m =0.05%(M )"
_ e Somstibm sto * Kunigel V1 Pellet m =9.0%(M, )°**
@ 100001y =5k $0.05m*HIOm 065
e {O—0.5M NaCl, ¢0.05m*H1.0m m‘ =2+M,) Kunipia F Block m =1.2%(M_)**°
EVEYAFAM00%TAYY | | . s N1 1085
s 1000‘&%%’7)& $0.05m¥H1.0m P Kunigel V1 Pellet ms—0.5*(Mw)
&W\K 100 > g Kunigel V1 Block m =0.08%(M,)***
n\1 1 H=FNIT Oy EEE
i 10 7 - —0-0.1 L/min,, HZO L=1.0m
a eSS O~ 0.1 L/min, NaGl 0.5M L=1.0m
1 — L —A—0.1 L/min,, CaCI2 0.5M L=1.0m
MX80 i
m =0.02(ML)°%% RBA KA LE
o 1 FETHILIZED
0014 ‘ ! TA—T3> O
0.01 0.1 1 10 100 1000 10000
#WiRE M L
YA ey = £ s
X 5.1.2-8 FapicE & i &0 B O i

5.1.3 X2 N A N ORSEEIT K DAEM ORI O R

(1) FREREEE
T EA TR & T 5 LI 5720
BT AP SRV D 8 D FEE DRI

R D X O MBI R AR S VIR D |
f“i“CH HEENT 5, £DT), HEEE T{To 2

RLEEK A HRRERIT K 2 KR E A4 o (RIS ERAGEAER (6113, AT AR Dz i 2 50E L
TH, EERTHHAFEEL T DI L7c~2 M A b LK E DTN O KR/ O Rz

%F%ﬁﬁ#é EXTERNST, ZOE LR A b EKEDORE TOWRETE

DA A — /l%l5131_r¢ XN K 92, B U fBfEk L, KE oFftm
’C“Eﬁ%ﬁﬂ%@%’ﬁ&#d\é 7B, ZHUTENEAWERE L /NS 2D, — ., KEBEI

D IKOFEEEPLIE, Rl T b K& < BT, b OHVIRERE (FAWRE) LIT £ T
95, FIEEM O AMERELL EOY AWS NS FREN I L7254, 3384
HHLDEEZBND,

WE®OEFHRE T=uU/8
KNI EoT
TO—oaVDHRE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, hURE
EESOEEHRE RED
LRBEAT
B AMFRE ST
EEH

5.1.3-1 KB HIZIBT DK LARMHS O S T OMREM IR RIS DA A — VY
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T 2T, KELEFTRNDKE OREILEOIE LR 2 L= A R A
7 U —OURE (R ) 2 & ot AJWIREE & [BIEARE EEFH CHAS L. AR, KO AEHEEE
ERMEIRIIOBMRZ RIS T 5 Z LIC XV B 2 W F CRAE U 7= R E R o [R %
T 6Z e Lic, RBRFIHIILLTO®Y Th b,

O HOWE FLIREE) p, OREM AT U —%ERL L, RIS CllfmERE 28T
A= & DO A IRERICEGT 2 (K 5.1.3-2),

@ OTHG LI [mREE &R ERPLOBEREN O | RS EE e (Y8 ) Oz sME L

TR, BE (FEEE) p, OEEM ORRMEE 75 (X 5.1.3-2),

IKOREPEIZ K 5t VWIS T & FE i O BIfR 2 BfS 3 5 (M 5.1.3-3 /5),

WL (RLIREETE) p, OFEMER & BRRME O BILR & K DKM & ABxHEE OB B

IKOKENEARPTD TR E R OBERIE L D K& < 72 DFERHEE 2 i L, FRARSE k#

% (X 5.1.3-3 £),

® @

mﬁ%%ﬁhém®ﬁLi B E-CREE T OB O R E SR EVKFT D720, 3
A FPPRELTGEICER/MEL LTHEALGNDERIC I - TRIES D, — 7, 2O X H 7%
BREH _J:?)\éﬁéﬁ$ﬁ0>@#ﬁkﬁ§érﬁzﬁi"EZODBQ&ﬁﬁ>4451E@0Zﬂ%EJ%L%th\ﬁﬁ$ﬁﬁ@iﬁtﬁ?ﬁé:i€b\
THHDOFAESRML LTHERNT 2 Z L b RETH 2,

BIREE (RE)
- ® O
oy @ :Pu
E‘ ®: Og
i
MiRflE -
0 e
[B1355% B (rpm)

X 5.1.3-2 I U 7= 8@ ORRRIEOBISFA A —

MRy A
FHRfE

ﬂ%i&]l:f*iﬁlﬁf&y

|
|
—— : >
[BlE5:R FE (FE*HERE) COEBEELTIC Mﬂ%&{ 2 pd

IJ-I

IN—SavhfgESTD

X 5.1.3-3 [RFIEEHDA A —
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(2) W —=A

# 5131 By — 2% F 205, RABRIL, BEARY MA FEAEE 0%ITHY) %
EHT 8 — A% FEhi Uiz, AR TR %A 5SRPM~100RPM % T 5 & Tall 4 Flii
L7co BEIG U CHEE ORI (BE) %2, #EER L TR L,
2B, AEAKDr—ATIEREEEE SRPM ICBWTHER MV 23l TE e hoialzd,
PV O 4 [A#EEL A F O CORPERPT 2 37 L 72,

# 5.1.3-1  KMEIZ K 2 Tl BuGaER 7 — X

N AR KEE N UMAVE & Kk Rz 8 EIL e =

A E(Ywt) (9) (9) (X 100%) (Mg/m?) (RPM)

0 (ZKEK) 1000 0 — 0 %1

2 1000 20 50.0 0.0199

4 1000 40 25.0 0.0394 > WRE < 7%
6 1000 60 16.7 0.0587 10 K

7 1000 70 143 0.0682 zg

7.5 1000 75 13.3 0.0730 100

8 1000 80 125 0.0777

9 1000 90 11.1 0.0871

(3) REER

X 5.1.3-4 L[X 5.1.3-5 IZAEKERY M A FAT U —OMHRNERE & A WSO
R % 7R, FHRHEREE 1L, | AR R SR OEZD #HWTaDR & L TRDE, £,
FABIG IR, MBRICE > THELNS L2 T (mXmN) ZEfE O r THRLUCHE
(F=TIZZH L, SHICEEE- & AT U —OEflEfE A THRL U« (FIA) 2Lt
D& T,
BUZRT K 91T, AW L, KO BIZ LV | MHxHEER K E < 7o 2RI 2
NHDH, X b A FAT U —0ORBHFERE c=10+aRb L WHIPIREK T 4 v T 4 7
SH,YURZFEREE L TR EEDHLEK 51.1-6 DX HITD, KITIX, N A
FAT U —JREE & W A L, R DL ORI c f AR LTV D,
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100000

10000
& 1000
E
X
R 1004
12
£
< 104
P
] -
0.1 T T T T T T T T T 1
0.00 002 004 0.06 008 0.10

X EER(m/s)

5.1.3-4  FHXNEEE & & AWIS I OREMR GREK)

100000 —/D///_D,J
10000 —///’_/

1000

100 o

HAMA 1(mPa)

o
|

Fitting function
=1, ta*R

=T, where R=0

I D> 0ub T D> e Ty
ﬁfﬁfﬁfm:ﬂf:ﬂf:ﬂf

0.1 T T T T T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10

FAXHEE R (m/s)

5.1.3-5  FHXIHEE L EAMIS ) ORR (N A FAT Y —)

2B XD DENRKE VD, TREENKE LSRR, BREPKE < RHHEMEZRL
TW5, ZOfmE, EREE 0.07TMg/m3 (T%REHY) REZZAHLRE LTal L Tn
HZ WD, ZORBEREZEUTHIY720 XA RRANLAY THEIOE A
WIBREE DS o a~logP FHEIZHBWTHEME 72D LW I BEEORFZEN S, FRio X 9 e B¥E &
e/ Ny

0.6p3—0.009

T =01+ 0.1e( "ot ) (Bt 5.1.31)
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BBV D, GHOEHROT 5 OERPSLETH 5,

m [RfE of
100000
10000 +

1000

100 5

[ZIRIE 7 f(mPa)

0.1 — T T T T T T T T T T T T T T 1
0.01 002 003 004 005 006 007 008 0.09

2B (Mg/m®)

X 5.1.3-6 HLMRIEE & FRRAE O B4R

B2 1E, K E 100mL/min O HUTERE L 7ZAREM KA BN 1 AT S L, £ DK
BB O HEETEE)? Sbmm X5 mm o725 &, FOEOEIE 0.067Tm/s LD, =
DOEEDOKOWIUC XD AW IIE, X 5.1.3-4 225, 31mPa f2E L 725, Z O AWIES
NPERIE L 72 DX BT A SO, ¥ 5.1.3-6 775 0.068Mg/m3FEEE & 72 %, /K
HHITEDOR Y A SHBZE LT, 0.058Mg/m3 UL P/~ 7246, TO_2 A M
HIGHCTHHT b0 EEILND,

K EHEfE L TWDIEFDNY M A N OMES) GBS EESAR) 1. KORMEZEE)IE
LT, AR, RN A FREZRNDKOFEE ENTMLITRET HHDOTHDH EE
ZHND, TDI=D, KOBI E- TA EDREITEDR L b T A b ORI Ao
AUBTTREE SR & X MERILRICIRE S D, —J7, TiiE, K ESHIORH OmEE, &6
WY M A FOEEICL > THREY | ZOBROFEICIS U AW DR A b
HEHT 5, ZORAWRE ) OHEEIIARBAERZEFT D2 LICL o TR SN D720,
IKOIZZNE D X b F A S OIK & DI R DR A A A T = X LW H-45 18
i S, MHEEHET 22 L bAalREL 725,
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5.1.4 T AIRGRRMEM R R

(1) B

INHUERER T D 2NT 7R o 7o BIGRIT, SRR & BB O R EIZHAE LTI KA BN
THALTEY IR & VW &b IEUAHEIIKAL I b HalicREVWE®Iic, 2
N OBGERRBHII KIETHEIIT NSV EDEBZ LN N, HERBBLETHD, S5
(2, AR O/ NEBGEER Tlx, BHEREERRMTEZBET 52 EDBRETH 727D FaKALE
EE BREF A EACES) . S ILOARRE, XLy hORIEE, FRHXHR O e & ot
WIS B2 b5,

ZZTCUMNEEBR L 0 R — Ty 7 U T TR 5\ C L BRI 00 S AT A
FEBR DIy L2 BLHEE U 7 BE S T C OFRE A i HH Bl G O F AR DUBLEL O I A S DR
ELICHHBBOETT MEZITH, K 5.1.4-1 \[C LEBBEEMRHRBRE L OA A=
Z. [ 5.1.4-2 TR EM T HERBR T I3 DR B EGEE M R LB L D BB % 5
o X 5.1.4-3 T HRREERERA I H B BRERIAVERCIR DU IR BRI I 2 v 5, IR
ROFERITIZ, SUS oEEINE—/L FNT, £ ER Y EE lem & 7225 K 5 ITHHIHGE O
Z 60 EEM L7, SERRIL. HEIRO & STHEORITEENE—L R LT, X
5.1.4-1 TFPHIBHEEM R EL DA A—VITRLIET 7 Vv, KON EERE%
P THEAR A TERk S 72, 7eds . IEARIIMERIR O EBORERE DI & 12k 3 2 R R
BrE T, FUEEEAHERT L2 LT RERMIERIEOBEN 2 PERR L7,

RPYVT I(EVT %
BRESAOVFDELRDE
BERICEESE S0
DA ADTEOEEPTO
4 —TavROREORS
DIEKYLT

HOKFLIREALE (S0E. KFHFA) O
BOZEB/ AELT ORERROE
0

1 To—savsmeLTOLKYL T B
RUYrOFEIZE>TEDLIITEIE
EET

N
HKFL R BOENZED NV B OIKIR FEE
SRAEVT DRERROEN MRHMBEIIHERIE
EEICEAFRRER

Bl

HrE

X 5.1.4-1 T HERREMREREE L OA A —
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77U LR T UL R E TR E (5ERL)
5.1.4-3 T HIRRRRERA E HH BRBR AL RV E Rl I
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(2)

R — A
# 5.1.4-1

M K D RREM R O & 2T D ATARREO R Z 5 21T,
BRI 23 & % S CRRE K 2 AN T 75 70~ & BRI 0 RS 18 2> TR Z K SH T,

HERR & L O OBRENL 30mm OV > 7R TH Y |
IKELIZIE D> TV D, Z DEEO W]

(B — R AR, SEEE, S—A 3B LU —R 4 2 ET 5, HHKO

L& DRIz

AKX Z ORI & A Y A AT B O BE
I, YUY RFTO010Lmin 7B X HITHIE L

770
#* 5.1.4°1 TAHURCREEAR T HAR 7 — %
_ . " K oy i BN oy .
r—2 | %R i o A (L/min) s FRERTH H %
J i 1% o ¥ g EIp)
B R P 1.6Mg/m3 2 KT TN
1| ek | EEEE  ooa 0.1 U | R G 560 mn
<k ZHOBILE S
¢ 500 mm X h600 mm 600 mm
J i 1% 0 ¥ b EIp)
. I 1.6Mg/m? 2 JEKE BILNEE
| N | mEk | FEESE A enon ., 0.1 1| e ome) 560
- <k SR D122 mE
¢ 500 mm X h600 mm 600 mm
[ £ 0D 2 L A A
pars R IR 1.6Mg/m? 2 JBKE TILAE
s | B ek | MEEEN e 0.1 1| i Ga) 560
~HE 2R DL mE
¢ 500 mm X h600 mm 600 mm
[ £ 0D 2 L A i
R % 1.6Mg/m3 2 JBKE TILNE
4 %ﬁ FREEK 1&!@% S EoTway s 0.1 1 i (EE) 560 mm
- SHE - ZEHh D52 o
¢ 500 mm X h600 mm 600 mm
(3) PRk 26 FFE E TORUE
1) PR Gl EEN D B 77— A OB R
B 5.1.4-4 (ZEKE & EKRBORIGEENL 27T, KD, HikEEGRBRHG D 3 7 AR
FE DM 0.1L/min T—ETH Y . D%, lec/min I EA IR S B7-, H/KE T 6
DR LN S, KIBEIZIZEEE R 2R LTV 5, B2, #/KEZ lee/min (2R S Th

SR L < .
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15000 600

—m- RiRE
—EA
12500 500

7500 ‘

Lo 0

0 50 100 150 200 250 300
@B (8)

X 5.1.4-4 FEKEEEKEORRFZ(L

FN
o
o

w
o
o

HBiRE L
£7 (kPa)

N
o
o

B4 5.1.1-1 12, ARERWIHIERFE DKL OIERCIRIL 2 7~3, BRI E %, 0.1L/min TS
KEBIALTZE 2 A, MK FEHICIAE Lo KB B MR 2 1C EBIC > TR L, ik
BIIFBERILE D72 o2, Z D72, K 5.1.4-4 (2o LIZi@/KE DR H IRV MED
FETHD, FEOKALIZ, —R, A INTEXIICRZDN, B2 A b
TADEHEIE L THDET T, = ERTUINR,

kB

B

TE

B LA " 5HH 10HH
X 5.1.4-5 T AHAEEER R 350 5 K B TERRI
(13 : 0.1L/min)
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S HICAER%A . 0.1L/min OET 3 » A, £D#%, lee/min IR A KT & Tl
ZikeE L=, 0.1L/min O & CHlEKZHIT 5 Z 12X 0 FEEM I O B TkAD
JEL OFEEMET LTS Z ERFHREINT, fiid% lee/min (K F S/ THHIE, K
HAHORE ISP 220 K 1T EBBICIEIERIREE IR E 2RISR %A Li-, Zhid, it
BEOR T D B ORAEIC L 0 KBS O LT 72D | FaKED, — RIS EER A B
WETHNELTER LD THh D, ZOMRTIEN 5144 1R L7 L DI, TtEsfa
KIEDBMRIZIB W THRARKENRIMIC EA Lic, LU b, PAZENMIZ R THY | P
FE L3R 0 IR S v, Wit R /K E DA R STz, ¥ 5.1.4-6 121X, KA BRI
BRERDA A=V % T, MBREZBIET 2 &, ZOMITR L T—ETIER, EFHm,
ME T, M BN A3 25507 & B T T 2 35N ET 5, RIS 2
St & BT 2502 ERICRAET S & BAUTEAET 2553 B & OKAES &
LCERY . RENCIAR 3 550 & B T 2 50 s IS 5 A ET 5 & B Tl
TLBEHBHET M OKBL E LTI D, KHEBIFEERRIZR> TN eI b b Zn L)
72 KHHDIERE A T = X L HERI S 7=,

fe i

REOLA KarbELT
% P4 %5
& [0 7 - S
# @)

mﬁj

HERE.EVEIOSAE
BESM. BKEDTRED
FEIKYEENEN-B T

X 5.1.4-6 KALEMBEFERDOA A —

2) AT ARBE GEAJIE : JEE D Eif) 77— 2 OB R

FEEH OVEHIE, B ATREME 2 FHOR T 2 BRSO BEFEAR D ILS3 35 D RSIVE 72 Bl b B %
FETEERPECTH D, TOH, [MLNO TR PBMLETH D,

AR DEESRI R 7 — 2 DK BLIRCRIL 28155 LTzt R, M 5.1.4-6 (IR L7 & 9 7 figi
DEREREIE N KD E LTIRD Z ENHLNE o7, 2D, K 51471577 X9
(2 SROSPA U7 AR AR & 72 5 K D IC ABRI 7R RERDSERE T & AUT. A7 xR
IR D ATREME S B D LB 2, RBREIT -T2,
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£/ 38 £
= AIFEE s IWNE

AT
T

i
i
i
i

[T EEEERRRRRRRRRRRED
e B iov:77onsc o
FAELELTE, BAKEMNKALEZH
LiEITAmIZ{ERTS
¥ 5.1.4-7 JFRHEXEE L TOATLTAREOEE

E BT, AR DN TR OB FICBIT 2 MFHI B W TR X 912, K EEE R 2 Pk
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5 IEAKPEDFHIL T E 72 dr o e, & 2T MR IT il 4% OFE R 2 R 3R L 72 REB Iz 0
T\ B 1KY A G T RE 722 3B G A 3L 42 LTz,

WA iE T AR 3 WO CREREA IS AE U DK A BT, K AT SRR R i2 2T TR
ELTWD, ZAUL, FEEMORESIL, WHRENIZETER THHD, KELPHEELS
W2 ERFREEZZ BND,

(KRR U7 RR @M AT 2 2 & Ko T, WA iE TRFCHAE L7z it Bl g & i <
D AREMED R E NI, Flo. ZOMEIRNRZ M LS5 70T, SEEM AR E SRR <
ST Z LR EEZEZBND,

IRBEH R U 72 KRB R ~ D N a7k 2 R WIIkGE L. H25 5 & [ OmoER 217 > 7,
Z O/, mREK () EiX H25 FEOMR LY B 20 NTHKIZ K DiREH
DI R AR T D LN TEX ol

FEME A OB RME T L2 R & LT, e — L RO L7z Fe A A2 ko
T, N b A MR Fe UL L2 Z EREZ BN DT80, ARakB CH AR/ O 0T
SOBAEERBR 2 M LT, X2 h A b Fe BUYKIC & A BAEMERE OIS FIC W TR
FMTAHATETH D,

MR FRERIRH AL ST KBS OB 2 HER L 75 3, KA B, Vv 7 RIE— L ROF
Ben & TlE7e < | LB DREKALD DAREM KEGICAT TSIV TWD Z L Rbho iz,
DT EMB KB HLOERER & LT, HARDIAELFTN HAREM K £ CHEES K&
SEMRLTVWD EEZXLNDI0D, FEHICHRTT 2BERH D,
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(3) AARFEDFRBR

1) RERAE

ERE 27 AEEETTIE, SRR 26 AR EE E CREER IR N BLGITd D AR A ORI R D\ T
WREZAT o T2 FEHUEE 1/4 ) > T HREM OfRIEEZIT o 72, X 5.1.5-2 ([ZFEHUEL 1/4 U > 7 %1
MR ORI A 3, RO fRIL, T O ERICRGAMHA T, F7varFa
— L DR=) ko TUUTolm, FINATFa—T1dr— 0 70 2 EEEL
2o TR RN—=Y TROEERN A TIZDL LR, a7 il Tt 7 Y 7T
x5, @B, A=V 7 ;5%@%@%%&%%<f@%ﬁ%ﬁ%kh{2Eﬁmﬁ’
KA MG T 2 03 AFER T, BB EH OIAME 2 B < 7o D EfEZE R 2 e L7z (K 5.1.5-3),

5.1.5-2 EBUE 1/4 U > 7@ ek oAkt € o 1
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5.1.5-3 S 1/4 U v VR AR ORI E D 2
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B 5.1.54 2V TV IALE E R, SRR MRS 2 e L7 7 — A LRGBS %
Rt Lo — AR UG CY o 7Y 7 %50 LT-oS, A a2 ffE L7z 7 — A Tl
77 UNO FEEMET HBRICEEM RmS EHEICAE L TRHANT O, EEob
YT INEEESEDD 500 mOE S & LT, EEICAHE L THANEZESIE. Ty
TR TV T LU CREREFIL T,

YoV EE (mm)
HeFE = o — e AT —
A A
600
525
500
325 325
S ! L : : 125 125
430 530 790 1040 (mm)

X 5.1.5-4 B o7V T NE

B 5.1.5-5 (ZiX, Vo7V v raroGaErrd, S —X, fidES 7 — 2,
JEEIZH R L DRI KA EARHLNDLD, R a7 A ELNTWND Z &350
5,

4 5.1.5-6 [Z1%, S L & Hfit L CW D REEMJEGROLEIO 7 1y 77 o 7R
T ay s arOEERRT, ZOEENS, HIEEr — A, fmEE 7 — A3, i
REREF e P CRR E ML VWEBE AR ETEAL, TNLUETIEEREYETEBLT
WD ZENIND, THODHHR RIS LT, WEEUREICHRS Z & & LT,

HEREE 77— R — 2
M 5.1.5-5 WU ray (a7 AR ER)
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X 5.1.56 7uv WY K AEBEEORE (7 v v 7 I RIDNEES)

2)  PUBRRER

B 5.1.5-7T IZHEREE D — A X 5.1.5-8 IZHEiE A D7 — A DFFEKE R ~T, W7r—
2T BN S OPTE DR ST D WRE L & E OS5 fE R L T D,

HEREA O — AT, FEEARMI T EOm S BB E 1.7Mg/m3 BETH Y | KA}
JTIETHIUTREM 2T EOMME TR T TEX 52 LB 00 5, FAKMNIXFHORE T
TRIEEFEN 1.5Mg/m3 FREE TR T LTWb, Yo7 U T Lima 7 O3y OgEE L
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1.610Mg/m3 Th >7=73, FHIHE AR < iV v 7 ORBEEIT S HIE T L2 b D
LEZOND, FMEIZELTH., MARMITEFE AR | 100% 282 TW5H 2 & 2300
%, M LEEOIFIEEDS 83%FRE TH D Z &b, ERAIEFIEIIHM L TV E H D0,
BEFERA DO BAFIEE 1T 90~95%FELE Th - 7=,

LRBE faFnE
1104 ,,_ 1.694 110 _ 1002
100 H=52.5cm a0 100 H=52.5cm o
£ £
K 1,644 S 0934
IS 1619 N 9891
E(\ﬂ 1.594 gj 9848
H 1568 H# 98.05
1.543 97.62
1518 97.19
1.493 96.76
LREE faFnE
110 A 1,699 1104 |, 1013
1001 H=325cm 100 H=325cm 0n
~ ] 1673 [
g 1646 ) 99.44
t_/ 1620 - 9852
1594 [l 97.61
g‘f 1568 41 96.70
1.542 95.79
1515 9487
1489 93.96
55 R [
110 ﬁk%‘%z ﬁﬂ*ﬂfg
1 H= 110 A 102.2
~ 1007 H=12.5cm 1687 108 1 H=12.5¢cm
g 2 1 1009
< Lo L 99,61
= 1 . 9834
i 1611 et 6708
;H. 1586 ;E oo
1.561 ‘ :
9454
1535
9327
1510
92.00

X 5.1.5-7 fiR{RAES (HEfES 7 — R)

FESEE D7 — AT, BRI OREEM IR E Y 1.65Mg/m3 FLEETH 0 | &
B OFALE R LIEE LT, T TIEOHEHAMEREWZ L3005, fEmEED 7 —AD
BB HKEFTN R CTH 5720, FHIC X 2B EOK FERA RN THY ., WHick
o TIER S AV R B DR NI CIE, R EEDY 1.56Mg/m3 FREE & 72 > T d, P
TV T Lie a7 ONVYHLEEE 1L 1.5696Mg/m3 Th -7z,

B, EEICHE LYY 7 (H=60 cm) OBEEIIMOESy LEE DRI D08, #
AT I3 TIRF DI K o THIZKIFIZOK & BT 5 70 & DF 5 & K S 23 2
5%, BEMEE L TR WoT,

FAFNEEIZBE LTl a7 AR BE DA T 5 AL 5 A3, BEFEMARAA C o B i BE D &3
RS O —AZh~/hE v, 2T, RETEICROK L7546, i K> TR B O
ISP AR L7 28 DIME L, i+ 5 72002, £ THOSKRMB IS Sh vz
ThdLE2OLND, AEROBRIL, ARRORHRBRTH R o TR Y | iHICEbL 2 B4
X, AT — KL, EHBECHLRRICEET 20D LEEZX N5,
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FEREE D —ATY, BREERMOREM IR RS LS 1.656Mg/m3 FRETH Y | %
M OJFALE S TIEE LT, AT TIEOHEAMER WD L1300 5, fmBEE D7 —AD
A KBTS RATHITdH 5720, HIC X 2 BE O FHEBEN R TH Y | FHIZX
S TR S IV R B OAR P aEIk Tl R EE S 1.65Mg/m3 B L e > TWnvd, o
TV 7 Ule a7 OYE R T 1.596Mg/m3 Th - 72,

B, EEICHE LYY 7 (H=60 cn) OBEEIIMOERSy LER NSRRI D08, #
AT I3 TIRF DI K o THIZKIRFIZOK & EEEREAR S 5 70 &0 fDF 5y & AE K S A3 2

o %, BEMELE L TR BT,

BRI B Ui, A6/ Ban BE O BN AS A2 530 5 23 BEFEMAAAIC o> fafn BE o> HE N &%
HEREAS D — AT~ S, ZHUE, RFTHNCROK LA, IS L o TRALITHED
FONRIETRC AR L S DM L, Fil+ 57201, S £ THOKRAMERG Sheunizo
ThbdLEZOLND, AEROBRIT, ANRORHHBR TH R o TRy | MHICEb 284

T, A=K, ERETHRKICEET D bDEEZLND,

HREE
110 1624
1 H=60.0cm
100 4 1606
~
£ 1589
c
~ 1571
= 1554
[l 1536
#* 1519
1.501
1484
HIREE
104, 1.650
~ 100+ H=50.0cm 1635
£
S 1621
N 1607
ol 1503
E* 1579
1.564
1.550
1.536

BIREE

— 1643
fo5] H=325cm .
1619
1.607
1.595
1583
1571

1.559

1.547

HIREE
104 1,664
1004 H=12.5cm Lo
1632
1615
1599

1.583

HZ r (cm)

1.567

1.550

1534

5.1.5-8 fRIRFER (FidbEs 7 —R)

EZ r (cm)

% r (cm)

8 r (cm)

EZ r (cm)

EaFIEE

95.70
94.11
9251
90.92
89.33
87.73
86.14
8454
82,95

EaF0REE

94.65
93.46
92.26
91.07
89.88
88.68
87.49
86.29
85.10

FAFIRE

95.35
93.65
91.95
90.25
88.55
86.85
85.15
8345
81.75

FAFIRE

106.0
103.4
100.7
98.09
95.45
92.81
90.18
87.54
84.90



3) A% ORERE

a LB X B RE MBI T ORRGE

AR DR R Tk <72 L 512, BN E 5 AN THKOREN R RKEK (HE) Eo8Em
IHRE oD RS RN D—2 L LT, X bAoA FOLEIC X DEEDIK T2 5
Nb, TZT, ABORBREL LT, M 5156 RLEEEHOT 0y 7307 L% fn
7o ALFSHTCMBRREOFHA, & HIIFEE e E O N TR EETIRLE R Th D, AR
% ORAME & o aRBR R O R oK (i) JEA g U, (BPABIC KXo RRK (fil)
JEAR FOBRIZ DWW TEREIT I B TH 5,

aa RE 5 2% BE SR
\URFARDFe LI
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—
ATI#EK LR EEERORERE
ETAN =
QULEERER

FeZl{E
D / U [SE3-Z
ﬁ A
- o
1238850
H
)
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M BEEHR
#
K
= R AEKE (BHRE)
. ERANE A=
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A
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5.1.6 T 58T~ ik

(1) BRSO R & L C o #F7 ok o0 T

SKB 4TIt S50 & IS Lo & i R o BIR & I TS ILOFFE Sh b ik
PR BCH L CHMEA R T B~ R E T - T 516, ZORATIEL. LT L5 4%
D 5T B, K. Ol L RO BROTIE L TH <, KIT, @IS OH F kTR
Wi B B LB OB AR E BT %, @DOFH: & FiH o BIFE OBIR & i F A HS)
FRATRE AT UL kT & IR B B 5, DR S5 W & it ik oo Bl
BRS LTS TLE LCOMMEA I 5, E7-. Bt FHECRdln, 252 5
HSILEBISET B HEM AR L TR0 . W TLE BT BIEEIC & % H FACEBI 2L
72 8 HERE L TONILEBT BIEE 2 PICoWT R LTV S,

COFEC A D5 T, ML LTHRSh A REARET 57 n—2% 2 5, WAL
B HEEH OVEREIL, 1% KBE - (L% - BB Ch 5, — OWREZ IR LTV15
INE D AT B T DREET A — & b LTRSS p |2 R 5, 1852 BTV S,

WEL T LA ILORBEM DRV | SREREM L35 L T LB

2y <% (#=X 5.1.6-1)

A /B L7220 IE 7R Sy, o, RYERIREE p, L 72 DRREM O & RURE RV |
MTEHEROND LT DL,

P =g %X 5.1.6-2)

TRIND, ZOR, W47 0 OFRINDIEHE (CREE) E X,
E=M-M (X 5.1.6-3)

ThHzbhb, 22T, e (GEER) E L 2R50EKEQ X, ARRORENATRNG .,
E = Q“ (#=X 5.1.6-4)

THZ2 LMD, FFRSNDRBEKREQ A,

Q =a% X 5.1.6-5)

TEHEADLBND, VWE, DI NT, FEMZBT L THrb (R) FASET D E TOR
MzT &3, FRSNDIEg 2,
q=$=%45=$ M;Mkﬁﬁ:aL&@

THADLND, ZI T, FAESNDIEq 2725~ RE L L TR TREZe L& % < HEfR
2 oI, K TR R Lk £ Tt g 2/h S < SELLAMTIE, PAHT 5 %
TORMT 2E< 20, M L3 D8EEM OBELEED D (W3 L2472V OFREEM OFIRE
BM 2 R&E < 2) AN TP EM & LTOMERIZR, £z, FESNDIE q & REH
P L RTREZR BT O R/NBARICE L THO MR HETH S (K 5.1.6-1 Z ),
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REZRLYT

u_gn A ﬁﬁ%fg% (q,}E‘Z) E:B QY
iﬂﬂ( Er----—+-——--— [
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2 1 1
m | |
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o ! l
H Q;;;;;;;J
HABERDE
! (TR }

P
X 5.1.6-1 Wi & iiHEDBRIZISIT D 1EKGROEER

1) PASHZ R D %5K

AR D X 912, BEEM OB SEOM RO —o L LT, #2505 L0 ) LoRE
Z6ND, TO—IT, IEOHBIYFIITK L TIE, AEEMRERED D BEEROFR Y
U ATBEMEIC B 2 MEI DB S LTV D, 7235, ARETTIEL. BEUH L alRe7afRae &3,
HAEHUE O L2 SNRVIREEE 375,

R4S FLOHREIF 7> & BSE £ TOME S b TR, OFEM O T, BEIEEE, QU4
Lo 727 73kiE, O GEMILEMK L), Thb, Wohtisk 2 AT 210 BRET
I, EAEPTE TN T8> TRV | M FAKITAHUED S EKYHEIC A2 > THRLS b O
EBEZBND, ZOX D IIRIET, BEU U rREMEZMERF T 2 2 DI2id, & D FRE OFEE I
DOWHEFTRT H2LENH Y . RN UATREN L MBI N L — R4 7 OBRICH 5,

Lo T, FHMHI OB S, FEY B U ATRER I 2 2 < 3R, PAgH L 2yt
Wi, R, DR L, AMZEESED L VI ENEZ DN D, BE WS RO
X, LIS 7 7 7 O R LM AL L, A TRKSE, BEEOK TR L
MMNBED &S FIERE 2 bIvd, BRE LS TROGEIL, BEEREREE. £ OE,
A=A T T T ERML L TALRAKL, FrER&OBERKL ERE LB HUE
DT 7 7 %M LT %, 53O HGE £ COEMEYHE A O R L, #I FKZ[EE
L2 ENHROBHNTHD LEXOND, AR Z 7. 55 R O5E HEHHEDOH D
RULIET Tl T ARMZFE S22 0ENS L7280, KOMEIERO 77 7 % BERERIICER
ETOLERD D,

2) TREZE S IR

FEFEROFRHLY H U ATE 72 M 2 R BIRRIMERF L 72V EE O R L7 | KAz BiE S
0T EFEELNTD, W ILOEKEZBI/ NS TDUERD D, DD,
BRI & 2l FARAZOAR TR AK Y — FR—R « ZIRE L EOKEMELZ RN T 5
REDKRNEZDND, L LIRS Z OFEUH UATREME 2 #ERF L 722 10 370 B 720,
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Bk LieiT 5 2 &0, FRMOBG/K Y — N TKEEREIE ZMEFF Ll 5 2 L1338 e < | &
BEOBIKY— M UHFE LW EMLRBMNAHEETH D, T2 T, —KEBELLE REL
DNy A MEKEEZNTESELKERBEN B OND, ZONY M A MEKE
OREFIT, AT TEP KRB LOFEIC T LR Y AR TRU A T ay 7% ET D
MLHAETHDLEBZDND, ZOKEMEEDNSILEHEET H7oDIIE, LEEKEIC
fit 2 2 71 FHEEC T D BN H Y | s LE N KIS 223, £20—F T, HKIZK 5%
B OWEHNT KT D%t R A i LR~ HAERFE PRI CHEMET D MNEN R 252 & Wy
LS DY A T 2 EEN 2 72570 EDa A MERBZIE S HIAD 5,
BKIZ X 2% b EHEIL @O, BEKICERER S LRI DB TET D56
o H UAlaeZ2 i, 97 o LKL BRE AR5 U R 7 X AT 5D,

RBEI+ RAFIFICKDAUE
“REIEEMSM  FAREKSAF—

X 5.1.6-2 Hlfl— 1 KB T2 b A MRAIT— 2 RET

#EHI

3) FREM ORMREE GURER) 250 55K

AR D X5 72, FFRE SN DM ED, BitE L RHEOBRNSRE SN L5568, WlE
FEN—E THIUT, RBEH OBBENRENTN, FESNDMHENRE 20 FHY H
LM ZRSRETE D, WIS, LYUEDERREN —E ThiuT, w2z & < 3,
B LM Z R <SRETE %,

LI BE OB, i TI7RIC & > TRERATREZREDN SRR D 72D, Z 0 K 5 2k SR 07
IBBRFM L RV LMD D D, —T7, BNYIEOERREZ RE <35 2 Lid, Lotk
DR T2 A DR Z < 3, MRIK S M THEZERTE D L WO R H 5, FEEM DR
R I i TR OBLR N B 720 TIZRIE T E Ao W Hisk Ofti L= X - ¥
REF$D, WAYTEOERREZ KRE KT LOMROTNHRENTHL LEZDBND,

(2) REBAERICE SR 7 n—

ARRFTCIEL, A5 FLOOFR A 3R 5 TR AT D, i O BLR O FEARDILZ /N
AR L > THIZE LZ, TOHR T, HAKEN 0.1L/min OEFE . #@KOIIZIZZL S DAkARD
MHIAELTOTYH, KX 1 DO RE KB BTN T D ATREEN H 5 Z L 2R LT,
ZOZ LiE, ABEKTHIAME YO NaCl KK CHIAER Ch o7z, I L7z 1 RKDOKAE
DR E ST L TRECRII T IC KR E W2, FEFEOUS AL H0E O fLEE & KRR D
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i &ﬁ@ﬁ@%ﬁ%ébf% HALHINTIEL 1 DO KR E TR BB IZINET 2 "Rt & e
LTWD, ZOZ LiE, RIS FLE L COM A RS2 L5 FL2 72 0 OFEKEIZ L > TRE
LT, W5 ﬂét@@@miﬂﬁ%m IFUNBE L 7oK BB 2 RV DIEK DR L 72D 2
EEBRLTND, 2070, WL T2KAD O E ERHARET 2 HMEORBRLBE L
729 A TG FLE LTOEHRI B ZRET D20E) & D,

S b, EEONS; ﬂf%of%%%m 1 DDRELKRBBIZINGT 5D ThHiUX, 7
HEGBR CH-ThH, EEOUSILTEL TS Z L LFELBREZBETE VDI &I
&50iofﬁ@#%ﬂ7%%Jy?xﬁ74*khf%%bf\%?m4ﬁ/%f N7)
TS DI EA TG L, A&, T rTRe7eidK &4 i TR & > TG T &l

ARG RS Lo TR FLE L TOMM A, 38 X ONEKEH S 245 E‘L@ﬁi@rﬁ@ﬂi
fﬁb‘@l?ﬁ@k%ﬂ%ﬂi@“é%ﬁ{ HHRZDTEINTED,
5.1.6-3 |2, sl & L COMM A, 6 X ONEK 2 A % Moy FLO KR D i 7 hi

TIER EZPRTET DT ¥ — MBI D ARREHE RIS 2~ d, ek, K 5.1.6-3 ITR-7

—IX, &5 —EHIH., FEIEIRAZ FELY H L ATREZ2REBIC 35 &\ ) RifE D T TRk S 41
f%D\ﬁﬁ@ﬁb%%%%Méﬁékwéﬂ%iﬂ%%kwaé’k’&%ﬁ%gf
BbH, Lo T, FRO 7 m—IZBW TR &5 BRI EEH I, FZERICIEPSHZ R 5 Z & T,
BleswsZ Enks,

EORUMICHILKIEE ST 558 }——-{ﬁ%ﬁﬂm&!:&ﬂcﬁt&%ﬂ%@‘é%ﬁ | o NABRBREROE IS

l l e EREHOZE. AT —LHRDE

B RRREOFELE DRE AL

FlRRE MR AKAA R L =
BKRITK S/\ K§7K$im'l=7k o BEHLSMORSICE>THED
@ l Li>@@mol/|

| BEMETARGRROLRIE Lo |

c>OQOcc/min./hole
yes no

\ %ﬁrffm:—rﬁsf RED LRI Lo |

| MBS AELTFER | IS hRETHRE Le | | BHAELTFER | ‘IEI—/Elsz\%E?' Fil Le |
e>©@©cc/min./hole e>0001L/min/hole=>"+ _ ,
@ yes ®
BB TSRS T B BT RISR T DR B TSI T B BT ISR T B

EHETIR T ED>1.6Mg/m?
. BOlgER. KRERAL

FHEIREED1.6Mg/m?

l

SEHETIREED1.6Mg/m?
B, KRkl

SEHETIR T ED1.6Mg/m?

l

l

Rl ERT BREERGT Rl ERT REERGT
SRAFF Tk SR T SRAFHF T R T
WEHLUBEANSVEME| | -EEORUEHEOTA BEHLBEANSOELE|| -BB0ORCESEOTA
HE D Tk TOvyEELR WEDO T TOvsEB TR
IOy sEBIEERL YR TOvIEBTEERLYRE
LU DR E | FETHEOH LU DR E ! BT EOBA
X 5.1.6-3 MLyl E L COMHAE, 3L OEKEF T 5050 FLOREE R O f i 72 it
EOVIET v — MU D ARG R st
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YRK 24 4B ORI HER D Case9 DFERNG | KFENZEEKTH Y |

D%k E Le 28 0.001L, min LA FOHE
LA FLIC B W TREM EHEIIRAE LN E W O BRI 72 (K 5.1.6-3D), O F ViE
K& 0.001L, min BLF THAUTFEEH Ofi TiE L U TRAER T 5 BT Tk,
JRALEPAOE S Tk, 7y 7 EE Lk 7ry 7 E& Lik+~X by NERELEOHHO
TRTRERARETH D,
@ HKE Le>0.001L, min %4 (FEY H L alie i —&)
(3R 1) : $BEM 7 2 > 7 OFHE <T2bic, XLy N aak S EEN 7 o v 7 oI
FHETHRIRNEZ DD, AU, AR OFEME O &2 HN S 5 3RICET 2,
E BT, KRB BT 2 R 2 DT, KA OFEDS BTN 5 2 & &2 Bl %
DR LFEFCE D, 6T, AN~ F AR EZ L L, Rl oKzl <&
BRSO X 0 SR DAL ~DFEKEEZH O T W IRV HIfFTCE 5, Zh
B, ADRDOWEZH S THRICHT 2D EELDND,
[ FHEIENE] - BLERE Tl A S LD LIROEAKEDNHREIZ e > TV WA ARMEHE R
IZHAS W THRET UL, 0.001L, min TIEFHITFEAET. 0.005 L min TIXH AL
L7=Z &b, Le=0.005L,/min L5252 ENTX5, 72720, Zhid, BEM ORI
LR R EFRFT 2HEOETH Y | WL FUE DR 7 7 Ok E 72 & OXFR
MEHIUTE DA EICREL TE D, /2, BHEH LARERHIEIC L > TH 2 DEPIED S
Z L AT D,

[t 2] WA TIE. BURREOE D TIEIC L - T, BEM OB % 70 < LEVE 72 i
FEZHE LT xRN B 2 b b, Tk, Bk OFEER O 788 &4 BN S 5 3R ICE T
Do IHIT, RN A~OH FKRHEZHC L, R OKOFEN Z B S 5 RO
L VAN DTN ~OEKEZES T E W) IRLHIFHTE D, T 6T, RO
BEHOTXHRIET 2D LEEZHND,

[ RHeFENE] - RAHT TIEOS A Wik 24 4FFE OB THAF & B LR IZ ) T MEAK R
0.1 L/min &M Tl T21T->72, ZOHAED 12044729 0.0037L/min(Casel) DA
& 0.03L/min (Case2) # X 100.003L/min (Case3) TH D, fi LIZNAK. 1HEKEPT 2
L7 ANERMNT CHESERD O LT 56D THY , &EMIFE-T2 ) ANInHD
HEAKIZ 01 L/min FRELEZX D, £ ThH, i LRKIIMERS EMTE D, 20
AFRFHE BN HD Tl LAl RE 72K &2 U E 974U, 0.1L/min & 725, fhodfii TiEIZRE
LTk, AEORBBPRERTH D720, BT I2LERH D,

SOOI EABRE N CTOHIE L3562 EIEHETH ST KT DI X TE o7z,
Jit T HR OB AL BRSO Nis T4% OAR 1R 7KIZ X 2 R O E 72 £, M LSO XK & it
HVEND D, WEMMEOBREICEL T, %ikd 2,
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@ #AKE Le>0.001L/ min O34 (FFEY H LAleiiE—e)

Uizt O TIELAOXHR 1]« BNRBOMERN S| K BITEEE & IR O
RIS D &V D Z BRI B E Mol FEEROMS iR T, W Lo s HHE O fL
BE LAREM O REICKALBEREND LD EEZ DND, 2D, FLEEC A TH e R
ERETDEVIMRNBZOND, ZHIC XY | A% OFEEM O EIZ MMM R S
D128, FRMEA & K ORI AE 2SN U CREETA N ERICIRIE 3 IR0 BN 5 30 R
WHIFFCE 2, & HIC HUFKENAER LT HREMEH ORI 7 KA BB S U< 72 0 |
TRE TR IO 2 ED B < e b7 EOR LR TX 5,

[ RAEEME] : A2 RO FIZEE Ui, Ak o TP BURHEE R 5t 3R 2 3 ) T
AET D MENR D D, F iz AREORSOME LFRIE R SICB L THA % it 2 0 E R H 5,
(B Of TIELISAOXER 2 ] « ENEBRE RO N LRKIC & o TREE 2 F a1
HEEDLHENEZOND, MABRZHE LIRETHE (FLadg RL—yay) S8,
BAKEFT-OTHE T2 > — L TE IR, AL GE RS T 2 L3 TE 5, 2
DA, NTHKICHE WHERE MR T D700 a L /= A NI TR0~ 7 7
75 & OREBM LN DOXIR S AR HK & 725,

[ RHeFEM]  SBEME T LA RL—a &85 L8, #ITKENMZFERIST & L ChEE
MICER L, ZDENCE > TRAET LRI & > THIBHES N AET L ARERH 5, S
B2, 2O ERT & AT 5 L 5 RGEA . BAKEIC K - TRAE LR @aR R L
DOPEHAL & #0E U 72 D BRI KBTS O & FIRFIZKIEN T30 . BRENZENR D L H L
BV IEEIND LD EEZLND, 2D RIRO AN TR ARHEORE AT 572 &
BAMNRREBMDLERDH D LBZ HILD,

@ KRBT D ARG

[%F3R] : KRS @ NaCl KIEK TOENTEROFE RO FEM OB, AR K
DA EERIERETH > 7223, 0.0001L/min(0.1cc/min) T HAFIEII SR & o — L3 @D KX i
THRO HEKBRRICBT 23R SN DHEKREIIARHATH S, 7272 L, 0.0001L/min(0.1cc/min)
UTOWMEETREINDEKRELTLHZLITBENTTIHMLTELDLEZOND D,
TR 720 TR SE DD Tide <, FASHRFHIFFAM MR DB 2 78 &0 6 22 e R
WERET DMEN B D,

Fo BEM BT L0 A& M A NOSEHEAAE L KAEBIZT A /)
DL DEAN A D ND T2 FREM & FLBEDO ST HII N> A FEERE 3570 L
DXRNBZZ HILD,

(e ErE] @ HEKEREE T Clk, N A EARRE LG Wicw, O Fm & iirE o
BN EE L 2o T %, BEZ U5 T7:0T, K2 BT EIZm D> THAD RN D & 972
Bt CTUX L H DAV AR EM IR L C LW FL2s Bt L 72 W TREME DS SEBR D B AR S 7z,
—J7. BRE &5y 5T, BEM 2R LT | I EIC L > TiEFoE IS
AREME S DD, A1, HAKRE NIZB WL, EOH M ERHMEICE L TERLRN L
Bt ED L NER B DH, S HIT, MK E LT, Na/lCa A A b RTA—F&F

ot

il
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NETH D,

(3)  MEMTHEART ~D [k

ARERE RS BRI PICHAT D08, FHOBRBEORAEIC L > T, FEkE (K
HIPERERH M O FIHIRAR) TIX, 697 L bR TN U CHIE A IRBE Tl ATREMEAS R
T &Iz, FRTREEM IR O & 5 ZBIG03, FFEM B IROMREZ 7 5 FRMENR H Y | A
BV & PNEBICH R K 2N 2 BT HIC X - TR E OIZE LR E M 23 eV it ST
<R bBIETE T2,

Z OfE., FEH O G 2 R H OO T CHR D 5 91 2IE, FERIC & A AT
WNFER SN D, Bl 21X, BEEHSIX, KAESZAMEIC L > TEWIERREM D KIEIZL - T
LIS EANSNDBE TH Y . BEM OIS S BECHIPEDIR T & AN L 5
IEH G 2 I P2 2T TR S0, JRHBERTIE, BEOKBEDLR 1 DDORE KA
BT L2203 6 AKEDOPEHEIEE L TN E W BIG A RELTE R ITUE R bRV, 20
KB DB 1L, FEER D RAECIE B OHEREIC & 2 RIEIC & » THE U B IR RN E
BICE LM FIENLEL 0D, SHIT, MEBR T, @ik e L TRHITHFEEL TV eE
RDEATHI D BT 2 L WO BIREZRBTE HMLENH D,

Z DX D I BB DEERM OVEREER B D WREMEDS ® B & T HUE. I X R EE e AT HA A
VETH>THINODOFEREEE L TREITICRIMER~ORELZTIRDLEND 5,
TR b L AMGHERIL, TN LERBILE 257 — 2 2 52 Tnb L bz D,

4) FLLABORBFHE
ARRECix, AR & 2% 100mm O /L & AR & 23 1000mm & 5 v % v T
Y D BIR DFEADIRBLUZ DT IR B TR ATz, £ OfER, fhakdm S i s 3,
RFERROEEZTGT D N TE T, T740bb,
> 0.1L/min. Oy Tk L7cha, 7 vy 7 EE LiEE Ly MR TE TR
BRNRAET LA REENRD 5,
> mHBIGIE, UPNIEHOKBLETERT 203, WEITDHITIE L, SWZiEl
DDRELRKBBIZI2D,
> —H HBSNRA L, KERKALICNET S &, iz FIFR0RY, o
KB ITHERF LT 5.
> REAKEEAKLEZSGE. XLy b7y 7B L T, XLy hoRES7 1
v 7 LR ADOBEMIKAD E L TEREN T -7, NaCl KIEROEE, <L
v bRT\ 7 RN HIEE L HERE L 72U O ISR B B TR S LT
o7z, BT Z DOILED DOHEREN K H DI DR L 72 > TV D,
> KRR Lw b E/PRIREAN Ly RERA L2 — AT, /DRIy FRID/hE
IRIKRBHHINEEFEE L, LT, fiRRKE 1 >OKEL Lol
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S BT, ARREI T, &% 0.10/min.7> 5 0.0001L/min. £ TIK F w5 & #@KEIT E
F LD, 2LV b REREOHE . WAKEITMERNEETH o7, 7272 L., RERBALGI )
SitEA 0.0001L/min 2 L725E EFRERVBFRICTH 2008 5 Mid, LB ERH D, *
7. KRHBBDIHHGIZHOWT H | ABHZRKHD ZRE U7 iR TREEZ1T 9 LWEDR
Do ZHUE, KRBHPMLTINBET D D THIUL, oo Bt 2 i E LR DK B
DItEE 2D TH D,

5.2 HUFHFIEREER \Zd 1 2 b4 it HH AR

52.1 FL®IZ

8 LU SO MBS MR AL A5 RN 5\ C L SEMTR O B PR KR . A3 FL~ D
HIFADEAID & AR B, Ftha A L, o o ko E BERET 25T 2548
It BRI R 5.3 5 AR b 5,

ABFGEIE, A ORI O WIS GREH RIS AR B T & | A & ST B0
TS T &) BRAET AR AR L BRI LSBT S E EEAER L 2D
EEH RS L THRA S T 2 HME LTS,

T 26 4EREI5] 1. WUETEHEIITE & o & — DHLF 7R ORI FEEH & 28 L, HF

L) ERRO MBI RIS T, BT OFE M O %8 & et 5 B i
Uiz, KBS LRI 2 U R T . TR & 0 & I B H 2 B T L7285 6 OIS
EWER L1705, SR\ HUE ORB A B Do R OB £ 1) | SRBRILIN O
DR 7 1 > 71T L CHER L2 L IEE 2o Tz,
KR TIL, TR 26 AEEICHB VTR LR E ST, BHEAHL F AT & 72 2 8l B 8
% EHEY 5 720 DRERILOIEM . GEEAT~EF L FADIERSE & 72 5Kk b & BIgET
BB ORBRIL~DEALF AR, % LTILNTAZHET 272008~ o 7 1Lod]
BEML . FHOTHIZT 5 720 DRREEOUE 21T 72, ZD 5 2T, BADRIESH
% = LT ko T, EREOEEE TRREH OWHANE - 5 4k & iR LT,

5.2.2 FElnHEIHE

(1) FBEM K OVEE B B ofufE

REM 7 0 v 7 OFREICHLE 2 A MEAE LEIER L. &% Hvwiz—dii 7 1L %
WL > CREEM 7 1 v 7 % 96 HEMET 2, 72, ABRILICEE T HIEE%Z2 1 EET 5,
(2) HEBREREE O iE

BRI B KA 0 S EENVIAZE T, RUBRIRJENRZ DA T BT OERE O 7R WX T
Rz i D720, T OMEEZ F i L TREBERE 2 U1 5,

5-103



1) BERRERBRALOBERE /L X L FTRR IS K OVEff

AL 2 BLO B ICEAZ NV ERIE L, s BRAL EEEEmRm ORI H 0RO H EiT A
PZET D, ZD%, BIFLEEFILC ¢550mm O b U o By h2EFLI-R—V v V<
ZAWCTHEIFLL ., WAL 5 2B I OB L 1 & RRRE £ T+ 2,

2) SNA B TICHEET LRRERLIHAR—Y T HLOHIL

HAR—Y v 7 HE, BRBRIL3 DR EVNECEET S L 5 ICHIHLT 5, 2B, R
— U TN ERICRBRILE @ T S0, AT AR—T L e (BTV) & &2 fLEEBIZR 21T
5, HIFLE THIT Ny H— D& . Ry h—0HIT O IE . L0 OEH#E KO0 JeiEA O
JALE S O TT 9,

(3)  THHERO FE N

HEA#E OFRERTL 2 LY 3 12 W T, FBRILN DMK EA RS L 720, MIERIRLSL D
FLAMMACIRER /" PEACIRRE & L TR 2L R, HITIABKOKEFHT X 5 HokE O Gl E
92,

(4)  FRBRERAE OFAH

1) HEAKHERE DR

TREM OFHZ . BRAKREIOOH-CHKE E OBESIC L > CiMEiT 2 2t 2 A E L
T, R OHEH SN DI EZHIE L2 HHKT 2 HIECO W TR 5,

2) TR DR E

AREFCIMT DIMERKRRREAT I 72O OHKEE R ET D, MERTO B IR AE
THRA B TBRREELTND LS ThHIUT, FERBRITE I HIE Tz < Fs il o5k
& jA }Z) o

(5) JEIMIE AR
BB AT SR DRI C O RS A TERRT 5 7200, BRI AR 2 A E £ 1
CEAMEIONC L S B TR & T 5

1) HBRRDOFRE

VLRI 1.6Mg/m3 OFEERM 7 1 v 7 % 6 Bt (48 fil) i 1P 7- 3Bk % EEIR R IC R
THRBRAL 3 NIZERE T 5, BB ER IS AR (B<TH 1#EM) @ L. BROBEAKR
HEC OREEA IR BLG OF A DO F % B TR 5.,
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2) KRB
FARIRIECO /S B2 /OB U, BARFEEUTOL ) ICED 5, 728, WTh
D4 —2 b RBHE T HITHE 2 B CRRBRE1T 5

a BRI ER, BRZREE TRIEHMITH BB OREDHR SN2 1256

KRR =V > 7L &0 BRI U OMERK T 5, HKITFRENE %2 L 6 HEHl
BTITHbo L L, BRERICIENZ BT, BKEREETDIRMEZRD,

b. AR IANER B E%iﬁ%ﬁgf/\c’{ VL T DIERHER S B
MEZZLSERNOEAKL, kO 7Y T 21T,

3) RERIRDIEIY
HRETH., Bz 5 & BiF ol L, BERNEH=27 255345, SBR[ A
TL#%IE, BN EZ AN Ut v Uy —FIZ K-> THRFT 5,

1) BARE DU ST
PEA GRS H U CHK LT 7 2 ST L BSBEES I & 5 RETRE A 2 0 B
R 217 5.

5) R =T O EERIE

RER IR I EUS L2 BHZ DWW T BENRBREICRDIRY . LoE kbR (JISA
1203), Ihi 0% ERER (JISA1202), oM ERER (JISA1224) %0 ERBR %
i L, BESLEKMEDOEREZINET D,

(6) RN

FLHIINE R AGRER O BB IR EIAL . FT 7 1S3 BR IR 2 5 8 L CHEKZITO, Mk & T
— & ZEFHAT %, 7ok, BHUINERER a2 BREEGIITE R0 o), ZeMtarEE
L CHE Il & O 7o g i B KSR & 35,

1) RERRDRE

VIR 1.9Mg/m3 OFEEM 7 1 v 7 & 6 Bt (48 ) FE 1P 7= 3Bk 2 EEin R IC kY
TRl 3 NICRET 5, EHRBRO -0 OREBEOMAER, 3XiE TIAE X O RER I E 1%
BB & FER & T 5,

2) KGR

FHARITEAR Uige T, fiei S IEACIRBLUC B9~ 2 5HI 24T © o e 2> Okt i) 7 48 BN A
T Lnb, EHHTKEIT 5 Z & TRERILZ MR 0, HEARFFT O VLTI, HEH
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B E I E 2 TRET 208, HEARBROFIE G LT, ZeteBE L CHEAKEDAERB XL
DHKEDOABEO T NIZ LU TE 5 H1EET 5,

5.2.3 fREMB L OEBEEEORYE

(1) FEMEM RSB ORUYE

RERIR 2GR T D AR 7 1y 7 ORYEICH R~ M A MES LERUEL -, M
FUTIORT N bAoA b (7 =50 V1) &7 e Uiz, BUE LA EHIREE 7 0 >
7 DVERRS TSR LT,

ML 7= V1 (T0wt%) . 35 (15wt%) BL5 5 (15wt%) EEWD. /KiE/K
e 7 =40 V1: 3 5EER : 5 SERD=T0Wwt% : 15wt% : 15wt%
OGO MAKREIT T v v 7 OIS U CHgE LT,

LU N IZIRAEM B O BYEIZ DWW TRT,
1) fEHAAE

BEMICHWTZIRAME (7 =70 V1 LB ORS ) R 28 e s X ONES
MELORLA Iz DWW TH 5.2.3-1 1077,

* 5231 EEMHOERMEEES
i AL B 2T AlAEEL i
Ry MFA R | 7=V T0wWt% | 7 =3I L ()
A 3 & 15 wt% | HF@sEEE (KR)
EEWD
B 5 & 15 wt% | HF@sEEE (KR)
RAK VISEVIN — GAREIET 7 v 7 HARIDIG U TRE
2) &Kk

BEEDOEFHELY . 7 ARG 30wt%, 2% 1.6 Mg/m3 35 K OY 1.9 Mg/m3 DO #E
M7 ay 7 OREREE KA 10.6% & a%E Lo, BEEOR A% %2 LI NIZRT,

RILEFIH 20MPa 3L 50MPa & & & D, 7 A WHEARDF 2 5N R4 2 B
OFFEORBROFE AR 5.2.3-1 17T, ZORBRELY ., 7 A WIREAER 30wt% TlEFFE
71 20MPa & §#HIET) 50MPa DWW DO%E T 6 E K 10%FRE TREE DN L < 72 - T
WHDT, GKHOREARMEE 10% & L, NI 02X 2B E LRIEROREEZ 10.5%
L7,
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L U S—— )55 | R ; —
t P=20MPa SO EOSEMMER Gs-270) 1 FP=50MPa ! S EOZRRMESR Gs-2.70) ]

21 | i
W
| / /\

1.9 |-

BRI Mg m]

BIREE Mg mY

: s %ﬁzii , ;

1.5 il 15 Bttt

0 5 10 15 20 0 5 10 15 20
S7KEE [%] 27K (%]

a)FRBIEH 20MPa (b)E2BYEF] 50MPa
5.2.3-1 ERRMEIOHERIER

3} REEH T vy 7 O
FEER 7 1w 71, WERERIEE, N2 RU 7 PEE2BRE LT, BRI EAKESM 8 4y

. BRIELTI 6 Sy EIOF 48 SyEI LIzl — RO T m w7 & L, &M AE F e —HlEhi 7 L
ZNZ KB EFRIRAMEIONERANC & v Bk L7z,
BUEHEITE 5.2.3-2 1R T X 910, ARER T HM U 72T EAKRER & REIINE KR
BROWT ORI BIEEM 7 1 v 7 % 6 B LTIoRBRIE (% 48 AfEH) #HW=7=9

MR L7 55 96 [EOFRER 7 v v 7 #RUWEL 72,

# 5.2.3-2 REA— 2T L OFEEM T 0 v 7 OHEE
HH SUE B ARE

— &%

= LI P Gk

R 1.6 Mg/m3 | 10.5% | 48{#

£ 1EAER 1.9 Mg/m3 | 10.5% | 48 {#

a. B LY
# 5.2.33 IZEM T v v 7 OFWEEDNE - HREMEIEE - FHEILEELZ RT, B,

MEFO G KT Ko THERIE - HEICE B Z T 5700 AR OWTIR, R HEE
H oy 7 O ORI S 1.92Mg/m3 £ 7213 1.6Mg/m3 & 72 % X 512, BII Tl a M

BhE L OMEEEITo T,
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#5233 BEHMIOY/HERORE - HEMRRER - & HILERE

I H N7 BEE LY W
FEBAR MBI DL Dg
pppp | FERRILEO R A0 | KLTH LT, L AR
R MBI AELE T | BEN 1.92 & LT 1.6 | BEHEAELI%
| Tl Mg/m’] & 72 % & 9 1c A
B % s
e s NN Ty s BER | BREM
v );Fg A 2
ey | ORI gy s o somie g < g | (HORBREIS L Y E
31.61[MPal Vakia ki)
FEAGIREE | AR A A by | L, o . e
s St T | C EHE L 0 #9 20[min] N
E X:165[mm]
FERRR M B B L // 7y
Tuyy | Twy s otk s 2mm 7 1 fA
~Hik X4 BEX: 51 e 1
) % XX THIE
%éﬁOO[mm]
FEAF T 7 5 B L
N w7 vy 7 OB AT
7;&? FURE i, A — —
W, A, b,
[ D 6 [ % HRE
TR AR 7 5 B L
BES | T ey s OREAE | B .
SRS | TFFlC I Lt | 1926 U< 13 1.6 Mgim?] | 1 P E+0.1[Mg/m?]

JE&R
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(2) FREMEEREFORYE
BRI E R RE 2 A D EEIR R OBGT - BUE21T o 7o, BUYE LB ER RITRE %
fF L7z, UTFICEEREORIEICOWTRT,

1) EEEE X
BEM T oy 7 AEBRERB LA —Y— 2o T, MExK 5.2.3-2 12577,

® ofEE Al e
@ IE}
8
:{_
) [ e
@ : s ]
atosgiisan i dmzom |
N o253
5 2l % I \
\\ {?} 6 g + E
AN N
%] ‘E! l &
A— A
@] 1
a1 :
ﬁj@ (O] - z
@aﬁj 0,
=N R
s é :‘ 2
“\_'H:T\ o O — S
\\\:I\:\‘ 8 ]
\\:\\ ? : : El
L] | =i
NN ' e
()

BAETHZUE

X 5.2.3-2 FREMIEERE X

2) EEIREOMRERHR
afEEM 7 0 v 7 I X 2 AN E

TR A e @R O A —T—DFREM 7 1 v 7 ORI K D ANERE OFFFAE R %
# 5.2.3-4 ([T,

SRR DT D ORIHESAME & LT, MEHE SUS316L, FEliEE 40°CLL T, IFMIc k-
TEMT 25 EL 1 MPa & Uiz, £7z, fEBI71E1E JIS B 8265-2010 /1554 DS -
—fxFE9] MfHREE O E4.21H HEROFHFEES ZHEH L,

ANR—=H = E Do, A=V —RKI L, RELIHEt KVHEHND L/Do 3 LT Doft
ZRAWT, STERIBINIZ R ST D xtia T D TR J 0 R A 235 B, RECA & XPISd
% SCHRISIMNIC /R S L DA EHIERR & 0 £33 B M3 b b, IIC & - TIER3 517 1MPa
EIRIENEAGE LT & &, TiedR 1 Z2EICEHE B0 5 MEZRIEIE t=3.8559mm
Ehrot, EEHEOAR—Y —IREIL 6mm THDHDOT, MEIL D THD,
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a —

_ 4Bt

(%X 5.2.3-1)

3D,
+& 5.2.3-4 NEREHEHR
I5H s B #iE
A — AR D, [mml] 200
ANR—HP—R & L [mm] 1,738
AR —fR = T [mm] 6
FFAET) P, [MPal] 1
AfE A 0.000403
B fE B [N/mm?] | 38.92499
PR B T TR t [mm] 3.8559

BEBIE BF /MY TFmE
EIREOERMEONRER 5.2.3-5 1217, FEEM 7 1 v 7 I ZAEEM 7 H R 2 %F
%%é: LT, 5.2kg/flfl X 8 /B <6 Bt X b 250kg & L7-,

biE

= 5.2.3-5 {EAREAR

HH Gk XA fE
EREOHE m [kg] 140
7oy 7 DEE m [kg] 250
TEMf e F=m+ms> [N] 3,900

ERER 5.2.36~% 5239 r7, EBEIAEDEK
DIREENZ DU T3 T2 SR a3 MBI 2 DR 5.1 24512, FFRWEZ LT
R 2 EHWTERIN L7z, RBEROMEHZ DWW TIE SUS316L & L, FHIGE
[T 40CLLT & L CRHBE AT o7, EMRIREE T 2 FFA M E ORI L7237 2
— & LEERE R 5.2.83-6 1T,

.h?
Ra=p" A:(;y .azJ'{”( Z—bz)} (#:¢ 5.2.3-2)
15

FE BB B D45 & At O 38 AL G
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% 5236 EWRHEIEHLZR

TH H Eik=2 XA hE
JEM DEE 2a [mm] 544
JER DR 2b [mm] 100
WA B bla [—] 0.184
JEHR DHE h [mm] 12
B s b5 [—] 1.632
FEFOII 7 o [MPa] 175
TR Pra [N] 46,871

EEBBEDOEEHSOHFRMEIZOW I FIIRTR I BLO4 2 HWTEEL
7o 2B, BEHEIZIRE (12mm) © 70%& L CEEEZ{T- -, EEIGEOIEEENC
ST AHBMBEOEBIAEA L7237 A —% LEEHEREZR 5.2.3-TITR7,

Ppo=0, AW-77 (X 5.2.3-3)

Aw=7(110-0.7x12) x12x0.707 x 0.7 x12 (¥ 5.2.3-4)

® 5237 BREMMGAEFERER

HH Eik=3 =X (A fE
VRBETR O W i A Aw [mm?2] 1,709
RO /) oy [MPal 175
TEHEE TR 1 [—] 0.3849
GRS Py [N] 115,114

FEY T OHFRMBEICOWVWTIILUTIORTR 5 BLOKX 6 ZHWTHEH L, 722
B, 2V 7 OMEHT SUS316L & L, fHMEIREIX40°CLLTF & LTHEAEEZIT- 72, X%
CEY KT AR EOBEBICHER LT A= LR R AR 5.2.3-8 1T
7,

o, As
P,= (it 5.2.3-5)

> 15

T T
As> d? = yia 30.701" (st 5.2.3-6)
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= 5238 RTEYVIDBEFELR

TH H Eik=2 XA fE
VIR R S B iéip As [mm?2] 2,920.898
YDA d2 [mm] 190.05
V7N di [mm] 180
RO /7 oy [MPal 175
FFA AT P [N] 340,771

2R =P —DFEMHEI T A HFRMEBEICOVTILL TIRTR 78X 8 ZHWT
B L7z, B, AX—%—0iEHE SUS316L & L, iHMEEEIL40°CLL T E LCitE%E
Toley A=Y —DEWHIK T DFFRMEOFETHIHEH L2 RT A= L HTHERE
# 5.2.3-9 12”7,

198 + 208
A = {”(Tj —3x 40} XD (#at 5.2.3-7)

:O-y'Ai

P
3a 1.5

(¥ 5.2.3-8)

x® 5239 AR—H—EMEORETEHZER

H H Gk XA il
H OWr i R A [mm?] 2,936.814
RO oy [MPal] 175
PR A P [N] 342,628

ANR—H—D LT EOFAM IO TROXEHNTHEB Lz, A—H—D%
Wit 2kt 9~ 2 FF AR E ORI L7237 A — & R OVERIIZ 5§ 2 FFA M =IO
TITE 5.2.3-10 12”7

40
A, =3><(40—7j><5 (4t 5.2.3-9)

O'y°A2

1.5\/5 (%X 5.2.3-10)

3b —
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£ 52310 AR—H—RETHROEEFEHR

HH k=2 XA hE
B DWW FE Az [mm?2] 630
MBI 1 oy [MPal 175
AT Py [N] 42,435

£ 5.2.36 00 H%Fk 5.2.3-10 OHEFEMER LV HFEME (Pia, P, P2, Ps Df/IME)
1245972 N ThH Y . EBEIBEOEMNMETF © 3,900N LV & KXW &b, EEE
BOMEII TS THDHEEZD,

(3) ERERHRERR

—-—

' i
,HH’ ik
; =

4D

X 5.2.3-3 iR EER R
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5.2.4 REREREE DEEA

(1) BERRERBRILOEER /L & L% Fs K OVEH

AR K DEEN LB TH Y | 2B R BRINEL OEEN T BT o@D
DI TR A Ef T A 720, LUNOHEE 2% L CRBRERRE 2 8B LT,

AR ILINIZK AR BEO BIGHEE L 2 v (X4 5.2.4-1 2) Z L0 ETHRIEL, KD
TR & 72 2 3Bl B OB B ORI AN TV D EFTE A L 5 2T, REBRK
DOBBENEZELS TH720, BIFLFFEFR T ¢ 550mm O b Y 2By ha#EELZR—U v
o AWCCRERL 1 & RRE (BRm DEMmES 1,500mm) % H 22 RERFLA IE
B L7z,

ARERALOIEEZEIL, BB 1 CRIRFEMH DA — R — Xy 7 FRERBRICxT 53y 7
7T LRI 2 BT L CHEM LT, AEE TITRBRANICEEEL X L EFRAL
TAY RIFH—THY BiIF5Z L2k, FRHECHREBRANEZ E L X LI T HZ LN
T& 7, FTREZOKRFEZH 5.2.4-2 17T,

RERIL 2 1I2B T DB/ A U A EIT 17 48 (340kg) . FLN/KNL & /KB HHEE S Dk
BI3K 150kg TH Y, KA MUITHEE T LZ 44% & 7o 7, IR D 24 BRI
OB RICIL, RBRALR R OMALAET L TE Y (K 5.2.4-3; Z24) | BIFLIZOSCEEML L 7223,
FHEGE Y OTRE 1,500mm £ TIEMT 5 Z ENTE 2 (X 5.2.4°5; £, 7=, HIFLED
BEDA: ER VIR TH Y . HEBRIL 2 ESOBRANIITEAL X AR T I LTV (¥
5.2.4-6 ; 7EMl) . 723, BREBRAL 2 DFENF TR L OHHIFLO%, SRBRFL 3 TIIEKA
THEICHZ TR, R 2 ORANPAE IR E LT, BABSKERIL 3 127z &
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(R JEBEETS3em . WWAFETES hl
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BEREFE D SDEERE (hour)
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2) B —=A
B 5.2.7-3 1R LIz 7 o —IZHEWERE L= Br A — 2 & TRt S KRR IL 2 [
Fhe U7, SBRIRIL R & DOHKIN S | BRI F N FN DN B TEERE IS 5 TEM L

77

# 5.2.7-1 HHEFARER 7 — A

1B P

o 2B P

5 3B

o ABE P

1= H

0.01L/min
0.05L/min

0.10L/min
0.15L/min
0.20L/min

0.25L/min

0.50L/min

2l [/

0.05L/min
0.10L/min
0.20L/min

0.30L/min
0.40L/min
0.50L/min

0.65L/min
0.80L/min

\

3)  WREHENC X D EHIKEER (1 RA)

AR OFER IR O IR BEMERR ORE FL ., IR IS DK FIEIL, TR X 2 & 'K
RBR & e o7, T TIPS & 5 KB ORENTKFMZET 5 L2k - T,
EDEENT 2MTHE L TREREZIT) 2 & & L, ds, 2 2 TIIRMINIAT 9 KR
Rz 1EBEE L, 1 BIERTRICN A FOHCBEEZRT -0 ELMEFE L7
. FHEAT O EKEERZ 2 [ H & LTHRRLT %,

a. AR FEfi FNE

HIFL L 723Kk AR —U & 7LD Tz 23w A —THZE L, RBRIRIZxE U CEM &40 T
KEAT D, WMEROFIHITE L 7z HPLC R 7ORETITI) D & L, HAKXMEDET
WEZ Lo, BERICiiEz b, BKKEOENPEET D (A B 703 t) &
Hatks, WBRFIHOBE 2 LI FITRT,

O R & L, REBRILOKM AR —EIZR2 D X ) ICHRR Y T EFET D & LBl
RER K Z IO TWD KRS 7 D DREKE KR AT 5, 7B, 4l
PARR L TN LD PR Z 5 LT ps, FRE IR I HEAK AR o 7 D3 HERE L 72 RE D
YA P EREERD BFTTLUEW, REMRHEORMEAH L < 2D 2 ERBRE S
Teled, HEK E TR OBKER IR 752 T HZ L & L,

@ FREINT-FEKMHFIC HPLC EftiEAR 7 2R E L, ARBROFKEZFAKRR—Y I
B0 R 2 TR CRBRBRAE & T D,

® BEM OWHHEZRET D200V FILORAKEIT Y, HoKkOH 7V o ZREIT.
HBKDOBREH G, 10 4312, 20 /3%, 40 4314, 60 /3. 90 kDR e L. LIEIE
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PVEITIGTT 30 w2 &IXATH, Zedb, Bkiktz [ 7) BB OBOEE ST T
I L. BRI RSy DIREEZHIET S,

@ FRBRPICEHT 2 EFHNC K D HKEOFHNT — & | [JEARHT X 2 HK KR oKL T —
2 PEFHZEDEET — 2 FIC k0 HAREMB K ORBREOREBLHRT 5, £
DEE, BEIZS U TS SV THRE T 5,

ks, KRR 1B H I 4 BISOEARFERET 5 2 & & Ao TORS, HRORK
BACHS U CA BN T LI (T 5 2 & & Ui, DUFICHENIRR 11 H | 4 B
BLORRE T,

| FEEHIICLDEREIKAER |

R
BekARFAvtofiBBr |
-EHEIRERS HATHEE
SEKALDEE
T
ol
HPLCAR T 5858 [HPLCK> T3k |
1ERFE  iBKBEREEITERTE
i%@i " [ /3L 7 Bk KB |
45{{[?_5; "

[ 7K (109, 209, 409, 6053, 90%) |
|

INMET D ¥kiE
(EAZR) EHEHM?

)
KEIFRELEZM? INEVTRRDEEE
(1 ~2BFRIF2E) =k ]
R (303 2&)
!
12K (304 8) EKIRT KEMNRE (1 ~20EFEE) T5H\.

R T DHBEBET 5 TREERE |

!

AERBEM 2 HERRRT
INEEKEEL
Yes “CCDIZkBISAE T HERR
|

b
-2 ERERE :
(HCEEERDD) |-
-MEEHERE

No

X 5.2.7-10 EitEFEK7 12—

5-140



b.55 1 Bt

FHRER 10 H, 1 BREOME LR AR 5.2.7-11 12~ 7, #HH L7z HPLC R 7135k
K 1 L/min £ THREANRETH 720, RBRIRICEDRED A /X0 N &R LB APHET
Hot-T=, FIHEKEIZEDD 10 ml/min 72D A X —~ L, FEFZ R THO LTl
TV o7z, YHIORERTITIREDOELIT E A Moo 7272 HEKEZENM (10 — 50
[ml/min]) U7z, ZAUZHEE) L CTHKKEOKRMAS DT NITEM L7223, 2 OBEBETIIRE
PR BAIIHERR CE R o TR A K T LT,

50 -
] _ —3EKFLIKE[KPa]
] rafiEKEBR1EIR (1 ERRE) e
45 —EKRE[MI/min]
] o=\ NI NEE [mg/L]
40 - 800
SFREBZE(50ml/min) _ §,
35 : - 700 E
] HERRIIA(10mI/min) i HERET _ ﬁ
= 30 ] ; ; ; - 600 L
I ‘ N
X
5 : %
% 25 1 - so0 %
g 1 OvbrRE [ (4
A 20 1 BKICUERESD steaiETs SEAR T4 400 %
AN ok L e [ E
15 : : : : - 300 g
e | \ / : ]
10 1 40KPa | g \lg o008
Si-mrﬁlﬁﬂcigﬁ-n-* v // - 100
] B DEE = : = ;
N Lk - —— R — 0

(50.0) (30.0) (10.0) 10.0 30.0 50.0 70.0  90.0 110.0 130.0  150.0
sERRIADNS OFBIFE (min)

5.2.7-11 FEMAKEER 1 BIH (55 1 Befd) OB &R
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.5 2 Bkt

HHEER 1 mH, 2 BT L ERAR 5.2.7-12 1277, BIOBEMETIZE A CIGEN
o2, ZORMTCIIRIERBEOEDOEKE (100 ml/min) 226RERZ B L7225, 2
DEARETH 12kPa THITVMEM Th 7=, £ 2T, HKELZ S LI (100 —150
MMmM)Ltk*é KK OKIENK 15kPa (272 o 72, KA HDILIRRFZE Z v

152 KK B OFEE F 2 R S 4, #9 11kPa £ TR F L7z, 7272 L, &*EW@*@(A
7J<§E) TABRILO AN L 0 b EVMIE ZREF LTV D 9 2, KA B GEY Ik Bk
&%%%@ﬂw@@&é)k@otk.\Fmﬁgmmﬁib#ﬂjkﬁmbfgm%%ﬁ
L7z,

Z D%, KB OKMIE ERMEAICH > 72 b D0, B R BV CEFEIZm D
WODOHSTD T, HAEE 150 —200 [mV/minlIcEE L=, 45 &, i & LR
JEDFK KB OKNAR F N FORER S 7228, BilEl X VITE F &I/ S o7z, LIES <R
AR LT3, IO ETE E R U X 2 REH[Ic o7z L 2 AT, ZORBEORBRAE KT

L7z,
%01 = | ——3F7KFLKE[KPa]
] HREKEERIEIR (2 R e
45 1 — BB [ml/min]
] =2 A NEE[mg/L)
40 | - 800
] [ -
1 TREBZHE(150ml/min) [ >
35 gy o E
Jﬁ%ﬁla;ﬂllé(l_DOml/minj Pilie=r s E(ZDOmI/mm) : : ;%
L I R . % N
o 7 < M H H [
< : ; KBTI s ; b
E 25 1 : : 152 kPa : : SESIR TS 500 f
S (P (4104 kP2l PRI SHBT | e . <
] P H H =2 H A a [
E 20 Lo 3 | KEETORE | F 400 %
] / HOKICHEDHETL | / ; =
] : : KITEFOFE : A =
15 SERpEIBIS Y ¥ ]
] 4gKba | SRR TH f I
10 - | " 4.4 kPa 200 1
] : (404 kPa) r
5 ] | : 7 L 100
ot — o

(50.0) 0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0
HEREAIED S DFEBR (min)

X 5.2.7-12 BEHIEKRER 1 EH (5B 2 BfE) O L bR
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d.5 3 BefE

AR 1R H 3 BERE O LR 2R 5.2.7-13 1R, 5 3 Bl & IXABR T 0t
B DSHIIR S, VKRG A R A —E & LT 70, 2 OB CIE. RTEMS ORE i &
Y % 50 ml/min K& <4225 L5, HkEZHEA 250 ml/min & L7785, RIEBERS & A U5 R
(FEK K O ARLATANAKI 16kPa & 725 7= & SIAMAE T4 5723, 2 D% ITKE L7
KRS (S oTolod, ZOBMEORBRAK T LT,

50 ‘
b . - —EKFLKE[KPa]
] HHEKGEERLER (3 ) N
45 | —3EKARE[mI/min]
] —-~> b A MEE[mg/L]
40 800
-
S
[=)]
35 1 HEAET 700 £
FRERFANA(250mI/min) : a%
T 30 - 3 SEe T 600 L
= 16.8 kPa :
H (A12.8 kPa)
g i ; “ s0 4
®  DyRER%E | _ HEKICH SHERA ?
R g mKiCUERe  KEETE  goccpsmpn  KOEFORE y
# 20 ] H 48 kPa K& RDZE 400 i~
/ (£10.8KPa) / _ / =
15 - ¥ w - - SEE I 30 3
3.2 kPa M
] (4-0.8 kP2l =
10 200
] HERRgIA
5 Z‘ﬁ H / Z0KPa 100
0 e R — 0

(50.0) 0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0
HERFED SDEBRRE (min)

X 5.2.7-13 HEMEAKRER 1EH (G5 3 B o L5

e. 55 4 BePE

BB 1 EH, 1 BEOME L EREZR 5.2.7-14 117”7, ZHE CTOHEKEOENLT
HF LA EHERHGR TR o220, ZORBETIIEKREEZHBMOBREDETH D
500 ml/min £ TEMLZEZ A, ZNETOIRE L TRZRY | HEARBOKNIK 1.3m
ETCRLEA LERIC, BBRAOKEIZTWLE () 5kPa) £ T—XRUCAME T L7z, &6
12, ZRETRLILTW I HAKKBIRMOIE T # OB LA 372 < 220 | BdsteiakfiTv
Elpode, TNHOWRPED | ZORFRTHARR—Y & Z o HRBRIAR BN 5 KA D
DRELFHNZEBZONDT-D, T2 TREEZKT L,
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50
] . [—EAFKE kPa]
N TREAERIEE (46 et
] -~ A NEE[mg/L]
40 C 800
r - |
ST i 5
35 1 : o - 700 E
SERBIIA(S00mI/min)  KFEERED RAPEA _ a
= 30 ] : 22.4 kPa H F 600 ol
£ 3 (/188 kP2l ‘//¢ : I
o ] H H [ z
i 25 4 ol : 500 %
o R I HERETH r ¢
E 20 1 HKIC LI KE2.4 kPa T 400 %
\Z — (412 KPa) : £
T . BEKICHE SHERT KFE4.0 kP3 / F s =
SERRSIAES KEETDFE (204 RPa)é F é
1 3.6kPa \ L FEIRYTHEK E g
10 LS SERELAEA T 200
] 1 \\ (7u-y9rauamamo/ i
51 | ; , © 100
1t \ I J :
ol ¥ T T S I N — S0
(50.0) 0.0 50.0 1000 150.0 200.0 250.0 300.0 350.0 400.0 450.0
HEFAED S OFRIFE (min)
[ 5.2.7-14 FEHNEAKEER 1 BIH (GF 1 BHRE) oz & F5R
7B, B TRICEAEZ BN K EZEKANDH LANTKRALEZMR LT E Z A,

B 5.2.7-15 2T L 912, RiEIEIZERR DAE (WHESHT o T ABRBH O R 73 E
AT 2B KB Uiz, BilEl & o Hs@ it Pik KRy TAHER KRB OH O L 7o
TWDHRTHD, 2T, IBRIFERAKR T BEMEFTA, WS X > TIHEIC /> TV o R
N DT, BoKAR » FITFBERI Tl <, FROAR—F—fIICHET L & & LT,
F 7o, HEKR 7 OB EITRBR ALK S R —EI2 72 5 £ 912, BBRILOKM A S 5 m S
BIFE LTZRFICAAL v FWBADHEE LTV, 2 TIERKANS A4 v F £ TOM (3K
+ em BREOHM) TRMBEB L TLEW, SENTENNFHARERICEEL CGHEL S5
Mole, DT, URITHIKR G 7OskEw BB L, L0 KA —EIZRTZD X 95T
L7,

UL EORERZ S - BB 1B 2/ T Uiz, SRBR& THIZ, ZEM 7 ey 7 0B
EEERT 2D, KR 7 2EIEL, £ 2 ARRBREEZ FE L,
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WS 54> T ILEIIR A

K ORERESI B Bk J SR B AR
EAAOEE
HIELEH S, fanEond
SEIEBHAL ()
BOKR TREER -
S RIS B AT
S>[AAENESTLND
SEK
R—2 Y
1)V, d

iy [T
Q)

v N

Fa—TJER—1>
SJHOFETEAL
TEKEEK

5.2.7-15  FHHTE/KGERTE DK B HEREHR R OB

4)  JEEHEIC X D EEKRER (2 EH)

ATEOEHRE 1 BIHOK THND, X b A hoBaEEMHE LT 2 A,
BRALN OKGLHIE & 45 1 U 72 RRE TR E L7, & ORI O K ALKALT — & OfRREAL,
B 5.2.7-16 |27, FMIRER 1 RIH O/ TR, SRR 72E1E L TR Y | BB IKITTE
EITARE LT, FANCRBRILNZ YK Lz & 2 A, FRILOKNAL T AR S iz,
ZAUTHEK DML THAKR— U > IO KAL & RER LD AKALFEN —FEIC K &  Ip o272
WEBEZ NS, I T, 2B HORBROBAIZ, KACHEZ R LT b —BeFhE L T
BITHOZ & E LT,

72k, PRBRERME IS 4 B A LR L LT, BBRORGEIZIS U i o R, ki
EMETHAKT Lirolz, BLFIZ 125 3 Bt E COMBMERE L s 2R,
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C ERERIRIEIARCh DK TR (27KER) | |
2.5 j : i —EAFLDKAT [
[ N R EEEAIEIE
2 T R ek EEg B
1.5 |
T | | HEKTER
51 i o L 1
2 § BB SEFLBIRE
S} r | | ! i -
0.5 j
< F i i i
b} [ ' ! !
r | BKERICERIKATE T
0 r i 059 = =047m | n
i (A=-106m) |
0.5 | MY | | S
_1 - i i
CHOKMTIFE v FERESEOSL THRE : | | |
'15 [ +—t+——+ } +—+ +—+ } e } +—t——+ I +—t—+—+ } +—t—+—+ } +—+—+—+ } +—t+—+ —— +—+
11/22 11/24 11/26 11/28 11/30 12/2 12/4 12/6 12/8 12/10

B4
X 5.2.7-16 X~ A b HEEHAR T OEKILKRAOREFFZEAL

a5 f 1 Bep

FERABR 2 B H . 1 B LR AR 5.2.7-17 1R, EHRBR 2 [ H 0% 1 B
DOIEAIE, 1B H ORERFE S 2B E 2 T, 50 mV/min 7> SBAE L7z, HAKKBOKEX, &
KE#HO EFLIE, LIRS T BRI Z 7R L7223, Blth 5 2 B L= 2 A1, 1F
FRIXNE R VRIEENE DB W, £ 2T, HEAKREZL 100 ml/min 12 EiF72& 2 A, KK
MOKEN EH LEEZICHOT D RKER TR S, 272 L, KEER TN EW ) 2
=R THh Y, b 2 FFRE CIRIEMIEWV & oo 72728, FUYEKEZ 200 ml/min
2 BT, ZOFRMER T, AIORMFET &R RE B OKMAL TR Sz,
B OFER, 2B H O 1 B ML Z OBk 2k LT, iR WO R oG8
Bl a1 To7, LL, B 52718 1T T XL 918, HAKRKMBOENEIE L= 0D KX
REARITR bR Do Tz,
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50

N | —sEKIFLKEKPa]
o SEHIEAKERER2EE (1R) S
] =~ A HBE[mg/L]
40 800 _
HMEFE(L00mI/min)  FEEZE(200ml/min) ; 3
35 : : KEETFE S 700 £
JEERRIS(50mI/min) i 304 kPa ;
=30 ] H P OKFEBRTE / (4232 kPa) | 600 ?
& 1 3 i 200kPa r A
= i (412.8kPa) . : b
E 25 e, L 500 N
b rEEET / \ : §
A 20 14.8kPa : a0 N
H ] (AT 6kPal \ \ : E
1 e f FEREEE r =
15 ] ;;Sﬁﬁ,? 1 254KkPa r 300 £
] ; : (A11.6kPa) (418.2 kPa) r ]
10 2 SR : F 200 B
] 7.2 kPa i
5 : | - 100
] = —_ > o — |
0 : ' : 0

(50.0) 0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0
ERFAREDN SORBEFR] (min)

X 5.2.7-17 MEMIEAKRER 2 B H (B 1 B offE L iER

50

[—EARUKEkPa]
SaHEREAKERER2EIR (1EERS + 7RRE) - .
45 -—E*nw![mumm]
JREBZEE(200ml/min) |~ I HBE /L] |
40 : L so0
H r -
SMMEHE(100ml/min) t 35
35 : f700 E
SERRIE(S0mI/min) § L %
T30 i - . Te00 L
] F— A - E ¥
H i p— : 'I-L-\
E 25 : N s00 %
= H TREEEAD F '<
X 288 kPa F 3
# 20 i o216kPa—L 400 2
: [ -
15 : ; S
f : i ]
10 U Fo00 &
HERREILES r
72kRa ¥
5 [ 100
0 - r — T r T T T Lo
(50) 150 350 550 750 950 1,150 1,350 1,550

HERBIED SORBITRY (min)

X 5.2.7-18 EHAEAKEER 2 [A1H (GF 1 BefER L OMER]) OMEE & fk 5

b5 2 BXRE

FHRAER 2 (A1 H, 2 BepEofE LR AR 5.2.7-19 12T, 8 2 Befkix, —WhiEK L7
R 2 W8 L 72 % K & 4 300 ml/min (T U CHdA & L7z, HKEEZ AT L2 BRI,
AKX OKAITH 14kPa #YD 42.4kPa £ TR L L7k, Hikid - < 0 LAKRMBMET
T DM 2R Lz, KRR OKRMIE, WEERATZ FEl-> THIRA IR T2 7228, 2
R ICIIRE LR e leoT-, 22T, BUOVIEESL 400 ml/min IZEE L& Z A,
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5kPa R DKE EFH D%, 2BUIKEMNMET L=, fERMIZ, ZORFETKRAELRRKE L
BIWZEE 2 B, I 500ml/min ~2E L= & & DiE, 1T & A ETHEKXBIOKEZVIX
Roiemoi,

50 s _ o
e (300mi/min) N —FKILKE[KPa]
] ’ - FEIKERER2 2
as ] i ;,'{(FE%IEU Eﬂlilknitﬁ EE ( EQBE) —;‘E?}(Z‘EE[mI/min]
] v (4135.2kPa) —o-> A NEE[mg/L]
40 7 c 800
1 N -
] B (400m/min) FEBZEE (500m/min) BT i 35
35 ] : : : - 700 E
~ 30 | P KkEETE " o0 =
© . TET=E) 26:8kPa T
g  —r 516 Pa  ioeea : ; N
H 5o (4144 kPa) \ ; i C so0 £
- S N B TE i 2
1 mEREE B.4kP: = » r
X 50 |1 ossun B HERK T Ca00 Y
T 1 uz1ekPal : 28kPa _ =
] - \ (A-54 KPa) E
15 O / S 300 E
] sx s i (2kPa N —
] fERSS (2200 KPa) . e
10 1 6.0 kPa i “ 200 &
i : (4-1.2 kPa) : : : / [
5 - — : ~ 100
o+ & o s 0
1,320 1,420 1,520 1,620 1,720 1,820

sEREAYE D SOEBEFR (min)

X 5.2.7-19 5EHEKRER 2B H (G5 2 BfE) O L bR

¢ 3 i

B 2 M1 H, 3B L EREZR 5.2.7-20 IZRT, 5 2 BEPEOK THRA T, /K
HBITRELSBWEZEEZ B, BT T 650ml/min T 3 Befk 2 BHLA L CH. KEI
FEAERITNTh o7z, ZodRRBIE, 2 FF#ZICEREZ 800 ml/min (ZZFE LT H[AEET
HoT,

Z 2T, KRIBICHAKREDHENIN Lz & OREBAHEGRT 2720, REOWMELET L LTy
T —DIHEZEAT 5 T2, ZDOFEFR, RN HIK KB OKRALA EFH L7223, 2 ITIKT 95 &
WIOREREZ R LTc, £70. 20 & EOWSEEE /T ORERIT. KA OAR FEANT STV ME ) 22 7%
L7cZ e, 2OZENG KMMETT 5 & TR K D2 KABLDILRDFEE Z > TV D H]
REMEDS R S 7,

HEAKEKRT Lictk, 1B ERERICEKIZK D KABIEREZI T2 A, 1HHERLT
BTN OEEARPHER SN, ZORERE S - T, BHIEARBREZK T L, fBRKo5| & B
WZBAT LT,
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50

. [—EAFKEKPa]
. SR ERR2EIE (35S N

45 | —EKIRE[mI/min]

1 == E(BDOmI/mln) |~ b H&E[mg/L]
j ARt F

40 ‘ 800

SHEARANA(650mI/min) \ Iy A RESSRAREAERT ;

35 1 i : (BE : grkEK2.5~2.7L/min) F 00
=30 - 600
o 1 L
3 KERETE] i
H 25 : H 124 kPa C 500
X DKERERED (£282KPa) A
v 10.4kPa : C
* : § /- i

(A7 AkPa) : VY uEE
M 20 fEekPa - 400
/ fupa kP _

15 _ KERERED o F 300
H@ 8.4kPa ? ISR i
23Pa (45.2kP2) B IE .

1§ N 3.2kPa(40.0kPa) F 500
5 ] L 100
0 F 0

(60) 140 340 540 740 940
SRR SOIEBRFRE (min)

5.2.7-20 FIEAKRER 2 [01H (55 3 BxfE) OMEE L5 R

5) ?ﬁﬂ;ﬁ‘?fﬂﬁiﬁ%ﬁi )

HARRBRICEWT, ER&FEKEZFER LMoL ZER L 7 ey b LERERE, B
5.2.7-21 (1 [=1H) :Jbotol 5.2.7-22 (2[\H) 27T, Z 2Tk, &RIORBRE» S5
E S AL D REMEA OREEMVEH B 5858 & | WalBR O ) HARE S 415 FFEEE 1T
WTEKLT S,

1A HORER Tl HRKEOHREZIEFITKVME (10 ml/min) 254G LT, R4 IS
wx BT oz, BB OEAKE 100 ml/min £ Tk, HKEO EFIZE U THEAKXM
DOKEBRENT B2 THoT-, D%, HEAKEFRED 150 ml/min 7>5 250 ml/min D%
PHCIX, BKEEZZE L-EZICHKRKBOKEN EH L, BRICOT 0 7RKER TR
7ot TKMEGE P IXEK K OKIERWIHE T2 LW IR E oz, I HIT, JiE%E 250
ml/min 7>5 500 ml/min (2 EiF72 & X2, HKKBOKMOZE - 2K THRAELTEY,
ZORFRTHERIIKAHNRAWZEEZ BiILD, ZD%, HREKDIEKIZ K DKEHHERD
fER. BHEINI 1 7T Th L Z BRI TEBY , ERRABRIZBW T, KALD 1
RIZEPNEIND A U TBBENFENMETHHHINTE T X5, 7272 L, HEAKRBRORIE
BECHER SN ToKA D LITHFT N R > TR, 20 L XD KR 7 OFE IR
EHHEIR BT 5D, RUTT v ié&mﬂmﬁ%®%ﬁl%@bﬁkﬁ
R DHiLD, 212 L, ik T 2 BRIRO BRI, WF SNEECTED > T2 Z & 3R T
TWa,

2 [a] H OFRBRIZHESNT - T, 1[I H OPKRERKE TH 06 2 BEREBREZ§HE L TRV,
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DNy A FORZMIZ X% B CEENEE S22, MR B CERITPIREICIE
R CE o7, 2 H O H, RERFLOHEKIZ K- THE U= /KEEZE TH/K XK O KA
EFERELTZZ L, &EDOKALHERT 1 BIH LR UGFHNORERKMBEH L L L
MH, —ERR S NI AKBHRTHE & 72 o TO T ATREMEA FV,

FO—JT, FEKEDFREN 50 mil/min 7>5 200 ml/min O#EFHIZIBWT, HFEAKXHE D
KALOREREF A 1 BIHOREROFR UFKETHEE L & X2, 2 BIHEIT 1 B H ORERE
REVbEWMEZ R L, 208 EOFENT, HKELEE LCERIZHKXFEOKEN E
AL, ERICOTRKERTAEE 2%, HEARTIEEKKEOKESEEET L0 1
Bl H ORBR CHEEE SN EB L RRThoTo, ZOREIT, HKRICE > TKAENLZIT S
TP, 1EHEXV S 2B HOAEREH N LETRTHDOTH LN, AIRD LBV | JTLOKA
LRFHHIZ Ao TWDH E VWO HELIIFIET D720, ZOBGEMEICHIIT 5 2 & 138
LW, 72720, MEORER ETEN 1 FIHE 2 FHTIEER-TEBY, £OZ Li2do
THARBORBITENDAE LD Z ENEZONDTD, BRI TE VW EF 25,

ZOHOMEME LTI, MEOREE 300 ml/min (2 EIF72 & 222 E TOEEBNSE
b, HAKEZEE LI EZRICHKRKE OKER EF Ltk e lSKEMET L CEER]
L0 HIRNVKIEE 2o TEY | ZOFEKEOELLD B KSEDOPENBEZIZ/R > TE -
EEBEZDOND, ZOZ EERBTARERFEE LTI, 7 ETHRRT DR MR
MWET B, KBBETERA LY T ORy b F A MEEOHEMAKRE L 2o T
D2 EMB MEIC K D AKRB B DR Z RS DFER ER->TWNDH EEZDBND, ZTDORIC
RETEZ 400 ml/min |2 RiF72 & &3, KK OKMORIE - 2R TFRAAETTEY |
ZORERTRABICKBLNRANVZEBEZ b, EOBRDOTKEDERITKHT HIGEIT/N S
WHER L 7p > TV B,

7272 Ly 28y I — IR & B K EOREIIR L TR, KEZRKE EF LECHRIET %
RLTWD, TOAN=ANIHAGITIEZRWD, U E TORBRGE R 2 FEICTHENT 5 &
FENSBILICHIN L723581%, kA bE—RICERT 2 Z LN TE 3, o8Nk X OV
BEOYLRDBEZ > TWD b D EHERI SN D, 2B, TERITKA BBV OIEKXH DK
JEIZ, 1EIH, 2FEH & HIZB L% 5kPa LERRETH Y . FHER 1 EH & 2 B H TRk
BRENRKELS LD T RN ERHEERS N TV D,

R SR d6 L OV O RITBERE OB IR OFHE IS D D18 AR b o2 i & LA
TRT,

FNDOBHNKDFND & D G Eid, BEM D MZE L THKRAHZPAZEST 5 2 LIZRET
b5,

TERR S T2k I 6 13 FE D/ SWEIRABR T 6 | PR & RIERIC A B 7T kDK
HH DR ORI - BRI ESND,

—EE, KBBRERISND &, KON Z IO TIAEZIEE L T, KHHRER -T2 L
LThH, HOKBHRNHET E T INEHEE > TLE I ATREMEDN H D,

IKIH DILAR & AR OFHABE L TS & B R 5 & HKFLO KA OHIE R MK
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TLTWAEX, BEMORENEL TNWDEIHEDEEZ BND,

50
- —FKILKIE[kPa]
KR LIEIR
45 § — A [mI/min]
o=~ o MBE[mo/L]
40 " so0 2
r =]
KEETH0 7 E
33 KR 0 224552 Pa 700 H
(4172 kPa) ’
- 148 =132kPa _ z
i‘m 21 E#3fL (916 kPa) - L/ , ¥
T 30 SERH TR T ok ok = 600 &
g st #24 T / MBI / S
= : : r f\
25 TR L E(150mI/min) 5 Pk - 500 ¥
gﬁggﬁ(gom/mi ) B ZE(200ml/min / : 5 / i O
# 20 REEFHBD : - 400 E
stER# 1RBE(LOmI/min) 5-{2; S I:p-;k'”a / / ¥ E
15 " P - 300 M
- \/ Wk Hk ik Bk
10 : — ~—— 200
KEETHO ;
47 =144 kPa ,
5 1 (A0,3 kipa) - {100
UK . M ot MEMRERM | ST NS DR It o SRS UMM
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

SRR (1E8) OFKRERM (min)

B 5.2.7-21 FIIEAKRER (1WEIH) ORR
50 . .
T - SER 2 S (300mI7min) —FKAKEkPa)
v ] mﬁ*ﬁtﬁZ@E: L RETB(E00mMIn | yem e
] S = . ;
FeEZE(200ml/min) (500mi/min) ——~> I A PREImg/L]|
%0 | P | s00 3
ﬂéﬁ%{igomijmin) S # 3BUA(650mI/miin) E
35 A2 | 700 5
%ﬁﬁﬂ%@(mmymﬁ) - Z
~30 i i 600 &
g : ~
= \ A
25 500 ¥
g : M z
# ' a00 E
E
300
BB
] : 200
igpenf
e
5 ﬂl 7. BKPa- " 100
0 —r T . L T A LR o 0
(50) 450 950 1,450 1,950 2,450

EER (2E8) OFKRERE (min)

X 5.2.7-22 EHAEAKRER (2A1H) Ok
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6) FBRIRDEY

INEEAGEBRAE T %, BEREM 27 ORS00, EEHE D EWBREE 5] & B R
W U7, SBEM RIS L > THBEL B L TWD Z LB EE SN0, ZHIDFI & BT
WXV v > &2 O TR & FLBEDRREI D 2 AT L TIT 723, P v X7 v Itk b
Sl BT, 13 A CBEBIC L DIIIR7e<BUV T2 R TE T,

BET & RBRIA ORI D #1X, MY BRI MEEHRELZNRL, Fo—r 7 ey 7IiCk
S>TH B, EERER 5.2.7-23~F 5.2.7-26 (Z/~:7, 5l& EIF R BRIKIZOVWT,
KAELOHAO L 7o TR EBIET L L, JLBELETIHOBRERICL VA TN D
R S (B 5.2.7-27 28R) | BRBRALIC b BB IR KIS T 2 FLBE DAL E IZ Yk A3 5
LTWAET DR S L (B 5.2.7-28 /) | /KA BITEERIR & FLEEO IR ST e
ZENRB I,

R AR HRBRIL DB RICB & L%, [5.2.7 (20 8 B T7OBEENE 2
g2 TV ERIR LT, o X DIMAl, Ty TR o 38 2z, slBRIKD
M BBe), THBE), TR TBE) O 3B, BH9 DT CERIRL7Z, FEMIC OV T 15.2.7
(2 8 W=7 OEERIE] THikT D,

7k, REBRIKOEINSK T Lckid, BHRBRICH 2. RBILNEZ AN, T v v —IC &
> THE LTz,

5.2.7-23 5l LI AIGEOEY fHiT KL
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5.2.7-26 Fx—r 7y 72k 5HBRES] I RI()
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IKHFE (TN,

X 5.2.7-28 FRERIL/N/ T~ BEIZH L ILTZKAD OIEH
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) BB O ST

HKRBICB W CTEMMIZERAK LI 7z o0 TiE, WRESHTIZ L D R b A
~OE I AT 5 FHETH D,

W BE Sy T IS TE DR Dt (HAA) 2 SRR 2 C7zBR lita L 72 ko & 2 JIE L,
BRI L7 (W) 0T 2 HIETH Y, BB TICEME N L NEE, 28D
TN E D, DFE Y | WOCEITIEK DRSS D72, & 675 U DR HERE O &
FREAERR T IUE, IR OBREDOE MM FRE & 72 50 8TETH 5,

7272 U B ERER S i TR vh 1, REERA R B ORIl &2 30202 D R0 < Ao IcAT 9
7, WEEEER S B A Ty M MEEZEEMICEH U CEHME 2 EMERIC
Tolz, A%IT, BENTREROERL LY VT LD E oD THTI FETH D, LLF
WS RE ST & 5 E Bl 5 ik 2 R T,

a.fo Ak

REGOWSCESHTIZ BT, FEFRERMS st B 77 7 eo— Ly
FE— LR U-5100) 86 LTSt =2z a7 —8 @ owE UH-50
% iz, U-5100 (X E#iPHAS 190~1,100nm & JA< | 8 OFK TORE & g L TR
WeE 72 WE RN L TWD AREED & HIREDOH FAKDOPEIZB N THEHTH D EEZD
NLHIOEALE, XM NOFEEFYTHDHEEY v A FORKEDE(LHENR
KRHRELRDHEEZLND 300nm (ITONWTHHAR—LTWN5D,

7 5.2.7-2 Syl REERHAR

BEHE BBINATITY/ 00—
e/ BB U-5100

HER BE—BERIUE LIAE—L
i B 190~1,100nm
ARGRILINVETE  {5nm

LR Xt/ Xe)Z5vasF

LED/\y IS MREE=A

TAATA 120mm X 90mm 320F vk X 240Kk
)L 6tLE—L vk (BB
HAX(KIE) 355 (W) x425(D) x235(H) (mm)
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#£ 5.2.7-3 BEWE Y EEHEE

HeH MWIAILT—
B R UH-50
B 50W
BB 20kHz
FIEMEE EH-/N\URENILY—(FRAAYTF)
HEFVT ¢6 IAUBFVIRTYIER (MS-6)
T JE  AC100V 50/60Hz
sy FEHRER:182W X 320D X 110Hmm
PRI TR {RENF 32 X 297Hmm
T2 FIRET: H4ke
IRENF: $9160g

Y ——— A
i W

- H{ e

I %3 H2%RWMC

TO-/5 /8%

U ‘5! go

UH-%

5.2.7-29 43 IEIEEERE U-5100 3 K OB H Iy ik UH-50 (WE4EFE R
b¥x¥ 7L —y3

BIEITYESE - T, Xy M A MERERSBEA OB BT 2 VER L, WORE L ofMBEIc L %
REBEMOVEREIT ). ZORERERH N TRHELHRE L, JokPicEEhs v A
NREEEZSD,

B S CIIVEEEE OB BB A2 B EINT AV TV S 28, BN TH D TIT 9 WOEESHT T
F. UTFIORTFIETESL > THFr VT L—2a v 2179 PETH D, B, FELEE
DHNELIZ X 2 BLHIH T K DZEAGITFE S PIERELIKE T 5720, F¥x VT L —Tar -
EROBGOERZITH O TR EZEK L TIT 5, REIOFEGIEICOWTIX, T
2HEME (JGS0251-2000) OFiEEFEARET S,

5-156



O B FKEFES TRy 7 7T 00 ROWEEIT I, 7ed5, Bl T KIZ 5 HE A w0
T2 —=A bR TITO, DEBAIOTRINC K 5 BB 2R L7228, IRInEo 2RI
T2 LEDONDRERDONT OENEFIC IR T2720, UBITSEAIZ EHEIC, ~ 7
XTI AL =T R LT HoC#BETs L o1c Lz,

@ FREMY T (EEERWZRY A XLy ) 28U KISz TR ERER
DIRERIRZER L. ZhE AW CTEBOREEMOEREERT 5, T OB, AR
B ERDGEITIX, Ny 7 7T 0 ROWRELE R — 572, ABUKIZIZEBL M oK
LA

@ RO EHWTYICEST 21TV, QDY 7 757 RORRbEE 2 ThiE
fOQRE CREOMRE) ZIST 5, 28 % CICHEEERG L72mERET R 5.2.7-30

IZRT,
03
y = 0.0026x + 0.0048 P
025 R% = 09995 /
02
i /,///
§015
01 e
0 o5 50 75 100

R +T 4 FEEImeg/L]

X 5.2.7-30 REFEFELS DIV MR

C AR RO E

E AR THIE B Bk L3k, WEEE BT SR DA ST L TR IS T4
WS, TOEREAHIEC Lo TREFIICEEND S kA FOBREZHEL, Zha
AR L Rt T bk L,

PSR SHFIC B Tl AR b T DAV HE & I & OBIBIR & TR A AL
Ty BIE SNIMORE 230 b A b OB~ LB LT, SUFICIEERIE k% 7T

O BEL7Z3EHE 200mL OFAKR SMTRFET 5. ZOEKR FAsb E——I2B
L. AlE A b,

Q@ 7 xy NAX—T—"7T 20 T 5, &EOD 5 ML SHEROFH LT
PR EAT O,
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@ BFPEITRIERTICHH L 2R Sy b A RS TOARD DR LT, 1Y T
A BRI ATEAT 50 <2 R A MRS 5720, BHPHRITT 20
WOREEAHT AT 5

@ kb AT D SR EHE T b A MRIEE R 2.

d ELHARRBR 35 1T 2 WO o T R

FIHEBR TS 72 A MREORRZE(Z | AR T D HKIKH O KA
ZeLptgC, B 52.7-21 (1[IE) BLUOR 5.2.7-32 2[0H) ZR7, i, EHR
BR1EIH & 2 H TiE, RN 7O GIESCRKR 7T OREBENENRRR> TR, 1M1
HCIIRREM 7 7 v 7 O EF~OBEERIC L 2HKkR 7 LBk & oBare, B
Hofe_y b A MaEE BIFCHKT 2 &9 iRl 2 &Rk ESE O MENEE S -
W, 2EENBIE, IROOBRELZHEFEL THDIToT,

FIHIERER 1[I H O & X1TiE, KA Z T D HEKAR 7 %R i HaRBRIC 38 1T DBk
WHHWTWe, 2070, JKESNDHEREND 212 1 EHZ0 OPkEL %<, HE
KOFEZR A Mo aBE P CTHRHL T2 b & o TR Y RERBLAERTO
FEAETERDIRETEAK LIz o 7V LSNE, BRI EOfHBENTIZE AL
BEIZWThotz, 72720, ZTOHFTHIEKBIAN B 700 55K BB ERICEHW - E
%X, LIEOL DM, N A MREEXNEDOEZ RTRHR L o7,

ZHICH L, KR FEE ANy he— LD FEARELZ 2EBIZ, 1HEE XD &
FEEACDEM 353730 R0 F WRER & Zr o7z, BARRIICIE, HUKEATEZIC, 28FAITH
MUTZEKFICEENL TV D EEDND R A MREO ERA VSR INZZ LT
b, TOMITFFEST RE Z &L, BKERELTEZON M A MRERMLREIL,
RENEDE R EZRT 2 ENZVH FHEKEEBZRIZHKXE O KA T35 Z > T
WAHHIRITIZ, RNV b A MERENERTLIEVWOENEONZZETHD, ZHTK
MR T &Y A MRE EROBEDS | KAAR FRICHHAIAE L TN D Z & &R
TH5LDOTHD, BHRSORERNEE CTH D720, EEAZFHIIZEME TIZens, &
PERINZ Z D L 5 72l 23R T X 72 Z S IF BRIV R & e o 72,
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FAKFLKE(KPa)

50 ; ; ; - 250
| ERETARRLES — EnKEn
45 | —;i‘ﬂ(/;lui[ml/igln]
B - ANV I A FEEIme/L]
40 : 200
35 :
30 150
25 :
20 : 100
15 _-:g".-
] L_..."-‘- L--'.—| Lo
10 : 50
5 oo
! § 1
O L — - 0
0.0 100.0 200.0 300.0 400.0 500.0 700.0 800.0 900.0

e (1E18) oKEMERRE (min)

X 5.2.7-31 FHIERBROFKILAN & X2 F A MEEOKEZE (1[5 B REE)

50 :
F - - — EKAKE[kPa)
. aHEkaRER2EE AR mI/min]
1P |~ b MBE[mg/L]
40 1 200
3 4
=30 i 150
A
M ooe |1
X
T
# 20 14 : 100
15 el L\
10 }A. 50
o 1i i ‘ ‘ . | ‘ 0
(50) 450 950 1,450 1,950 2,450

ErEER (20E) OHEKRERR (min)

AR b NEE(mg/L)

N> b MERE(mg/L)

X 5.2.7-32 SHHIERBROIEAKILKN & XV bAoA NEEORRZE (2 [0 BB
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8) BE =T OEENE

WE LT BRIEORREM 7 a v 7006, WS FMIC BB, B, TEE (E26 1BH, 4
BeH, 6 BH) OEZ L, MEFMICH, |, SAOfE, 59 @b ot (R i
WE) Aoa7 28U, 7o, HE - SMUDALE D 27 5 2 T AT DN T, KLY
5 DRI HPHER X726 (No.6-1) & DRHAIOFEE ] (No.6-2) & 2 RZEE L T,
KBEDOF LR T 5 2RI O THERR LT,

B L7 3EHE, BNREBREICREDIRY . LoEkEER JISA1203), HRi+OHE
AR (JISA1202), LORMEERR JISA1224) %o HERERZ L L., BHESCEK
WEOHERZINE Lz, RBRFREER 5.2.74 177,

FONTCRBRRERIC LD & MBRROMBEEORE SIE, i T > TE > bk
DIATH Y, F—ENTIE, > 4 ATholc, ZOREND, SRIORBR TRR I
T2 HIEIZOWTCLL FIZaRT,

TREE Z & ORIREFE DT ONWTIE, WK EET DIREBICH -7 FBOBEEK T AR

EL polz, —H, WEREEIT TENRBRIARRER K LT DRHD RN T T DEE
T bRED-T2D, AEIOFHRER CIIREICFHIMOL o7 2 &0, EEREIC
PR A ML bH 0, TEROBEERTXOEV REL LT, ZDODOHE
ETFBDEE LTINS WFER E o7,

[ — BN CORBEEEE DT DWW T, bR EEM LTV EEZ B, HBRILE D

B b & o 7B IR SMAl O B K L DN L OVEEIK TR E S A EmN AL,

ANR—H— L DOFRENH > TNRANZHOW TR, BB E TEIEE KR EOITH TWD A,
HEECIXEREDMRNFER L oo TV D, HEE S EBUIR TR E WA, HE:TD
PTHThHD, B, FEONMITTREENIIO 1.6 L0 L KEHDICHTWDER, =
AT a7 ~HERNEL o 7o O ORRZEN, a 7RO N L W ETEBE SN0
WTIDPBRRIZE D D EBZ HiLD, FIREITHELE b EKEOEM, BEEOKT
E BN/ NEOICH D RER E 7o T2,

FEEDSMANE, KHEBORSNIZAHE (No.6-1) & DM (No.6-2) D —/nfirT=
TERS L, GAKERD L. KEBDH 572 No.6-1 23 42.4% & FEXHEIIC K & W
FLipoTHEY, MHIZE YRy Mo BTV S BB TRORENEIT LT
K pol-mlREENE 2 b5,

WEAE O HERRBR ORI, B 2 AW TR SN 2 MBI 2N T &
MREL Mo TV eieh, a7 SHEOEF CTA L 2ENRE TH o7z, TR
LI, SEEITENaTICHELTa T RUAVOEALAEZFH L TR 2 5ikz2 HE
LT\, IR 1.6 Mg/m3 L /NS o7z Z LITNA, ERED X DITE-
T2 AKREHLEL TV RWE I BRGNS E 0 e oTolod, oI uay 7%l o
DHEEHEVIEMTE R T2,

a7 OHERE DRRFZED B 2T R WE K, WThot o7 v s g1 E KD
1% 58 L TR Y | IR ORBRIKDSHAERE L0 K LT WIREETH 722
EMHERTE =, RIZEDNOHEE I NDRIICH > RS BT,
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a7 BASRFORE & L TR, FEREENGHEE L T, Y7 inTES 2> TLE D
Z LIS E D THEERREOFENFT HNDHM, ZHUTIA T, a7 BELNN &I
Ko T, BEFFZIER SNHBNNET b D, Bz iE, o7 No.7 IZ9 IR b
0.667 Z FEIZMMEL 0577 L72>TEY | a THAGRHIIIM S 2213 5 ) ThThIE
BEE T LE-TZ RN D D,
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# 5.2.7-4 L7z 27 o HE B

¢91-9

FEE (1EXH) FE (4EB) TE (6 E&H)
A § 4% A H Hpx N H 4%
No.1 No.2 No.3 No.4 No.5 No.6-1 | No.6-2 No.7 No.8 No.9
DEEE o glems3 1.622 | 1.729| 1.607| 1.630| 1.761| 1.764| 1.675| 2.042| 1.641| 1.809
HIREE pd g/cm?3 1.004 | 1.238| 1.038| 1.431| 1.531| 1.239| 1.306| 1.689% | 1.399| 1.355
THFEE ps glems3 2.678 | 2.694| 2.680| 2687 | 2694 | 2656 | 2.634| 2664 | 2.655| 2.700
&KL w % 61.6 39.7 54.8 13.9 15.0 42.4 28.3 20.9 17.3 33.5
gL e 1.667 | 1.176 | 1.582| 0.878| 0.760 | 1.144| 1.017| 0.577| 0.905| 0.993
fafE S % 99.0 90.9 92.8 42.5 53.2 98.4 73.3 | 96.5% 50.9 91.1
FEHEE D cm 2.999 | 2999 | 2999 | 2999 | 2999 | 2999 | 2999 2999 | 2.999 | 2.999
EHEE H cm 7.528 | 7.817| 7.344 | 8.417| 8239 | 5.111| 5.811| 5.023 | 10.348 | 6.624
a7 R %4 cm3 53.18 | 55.22| 51.88| 59.46| 5820 | 36.10| 41.05| 3548 | 73.10| 46.79

% No.6-1, 6-2 DEWVIKALOEM (F=6-1, #=6-2)
$%¢ No.7 DL BREE LA EILE T 50 TaT BN H -T2 E 2D



5.2.8 EHIINEEAKER

FEHUNEEAKRER OFBRIREIN R, PR IR 23R E L THEE 2BV TRk
TV, kBRSBTS — 2 Z5HIT 5 FETH 2.

(1) R FhiTNE

FELIUINEEKGRER O FRBRIR BN AR . 7 RERRBR A 2 SR E L TR O & IR 72 1K 4 i
FTHDH, T TIHHEICEHIIL TW A BET —2 D5 5, BIRFRTHRLNA TN D H DI
DVWTHRET D,

(2) RBEDRE
RIS 2R 7 v v 7 OWERE LT 1.9Mg/m3 (BAMAT & L. Bk
FITARE M 7 1 > 7 DT Befud 6 Bt (488) & L7,
AR TIE TR & FRE L L, RREM 7 0 v 7 2 A BT CRUE L -3 BRiA % | sk
REEIR ISR TR TLNICERE Lz (K 5.2.71 38),
FHBERR AR I Z DV T R & gk L L. WBEZ 2 TEF (M 5.2.7-2 M),
TR K DR EGT, KRG 2R3 2 KR & it iah, Pk &2 JE 3 2 AR &
ZixiE L7,

(3)  IEHAEAKRER

1) ERE

FHIEABR Tl SBIA DR E R OB Z Ml 2 B IR 2 5% T 72203, R CI3akE
EENOERTEAKRZHG L, WEEGEZ —E L U CRMIFME L THK LTS Z &L
720 K EDOFREITEIIEER ORE R & Bl | BEEM ISR EE RF S0 2 L3RR S
NTWLHZENnDH, 0.1 Limin ZfkRICE 252 & & Lz,

(4) WEHIEC X 5 EET KRR
1) ARABR O TFIE
EHIR OEAKIZEEEREREIC HPLC A 7l X AFkK E L, EAKRFOFHEIER 2O

T, BB & RERICIAMIE, HKKEOKE, HEARSME OKE L), BRI E L
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Lo BRTFIEOEE 2 LU IR,

O HBRERE LT, RBRALOKMPIMR—EICRD X )ITHAR L TE2RET DL LD
12, RBHKZEFD TWDIEKS 7 0D OEKRE KR 7R Lz, 72, &
HIRRBRFERIZ PR L3RI OBRKTER/NRR o 7 25 72,

@ #EESNF4ME (0.1 Lmin) (2 HPLC EFA Y 727RE L, WAL EHAR—Y v
N R R TR R CRERBRAAA & LT,

@ EEMORHEZNET L7200V TV OKE B & FEICITo 72, Hiko
Yo7 TR BOKOBMGEN G 10 5. 20 o4, 40 54, 60 o4, 90 47
BOMRE L, LIRIE 30 3 Z L ITHBRIARRIEY A DY T E TIT o7z, 7ok, BKaE
(= K D ARAEA Ay O A JEIE, FEIERER & [RIRk D 7L ToMr Lz,

@ DIRIE, B0 g ORI e B EAREECH L Z L b EHRICKEIT 5 Z
& TREBRILZ MR T 5, TR, LEIDE U TRBRGMESCRIBIC OV TIHET 5,

2) TRHETIIRGEEINET—X
FHNEARBRISREFEROTKE FE L TRV | Ak 28 4 3 ABUE S K Z kG Th
Do ZNETICHGINIT — % ORKELZ Y 5.2.81 17T, £z, N M A MRE
EVEKRAKMIZFIZER L2 T 7 %X 5.2.8-2 |2, FEEFICERE LTz DJEFtOH T —#
ZX 85 IZENENRT,

AR AR [ L L AR A & SRR FLRE T & ORICBREI N D 0 | K KR & BB FLIaE T
LT, FERIXEOKEFHIMHE L T 253 ERFLO RN ZEENZ IS 7o ffKEZ JIE L TW
%o D%, N HEITT 5 & HEAKFL & RBRILAEED > TV D ZERIB IR 720 | T2 h
TKRBEPOZTDEMMPREL 25720, HRKKHTHE SN D KEFIRE L 25, 4
DOFRERTIE, FEABRLEOH 3 BB L2 Z A0 D, AKX EOE A EAERNIZER Ul
DT, PKXKFIDEINR EFH L TWHHIE KABIFREDMAIZHD & RN L08, Bk
BERHICE DRy M A MRESZNETEY bEDOMEEZRLTEY, E2ICHESN
TIEWReWeEZ b5, ZL T, BLE T HFRE L7z & 12, HKKHOKEN IR T
LTEY, ZOLEDOR A MREBEHE L TWDL Z b, KHELBHEK LD L
IMERMIZER ST EEZEZOND, 2O L1k, LIS DOFKKBIRAL DS FERFLN T =

V=L L TWAKMDIEOFITIE > TWAZ b RIS, BRTIEEN
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EHERTETCORVONRBIRTH 5,
—J7. HEFHZOW TR, BB O L LRICRE S EE L7l bHY | HHNIE
b PR & FRRICBREE R DIR X SO DR Loz, THETORIEND,
B 7 1y 71T D &AL} S FLEE L ORI A D TN Z &R DA > THED |

%

B

[E1D L 5 2B 7 7w 7 OIMKITIZDIAL FIETHEFZHE L TH, fLBECET S Z
L | RREM OFICHE L NTRREIC 2R > T L 5 LHEII SN D, A8, KREHM O %
HES D56 1%, ALEEI~ORBERENTHL EBEZLNDLN, ZOLEITLEFTNEO 7
— TN EED X ICREREIERBRICEE L WD ERSTT O0NERD D,

15 : 600
EREEkEE (REER) — KL m]

— ki [ml/min]
—— 2 b REE[Mg/L] | so0

o
S
=
E
00 E
---------------------------- iE AR & v
+
L
kS bR 300 5
£
E
=
200 E
]
) s

SEATLAAL R

- AL T

i T O S8

1.5 0

0 2 4 6 8 10 12 14 16 18

RS SORERRE (day)

X 5.2.8-1 FEHEKFER ORI
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60

1.5
EREEKER (RRER) — KL m]
—FkiAE [ ml/min]
1 ——2 b RE[mg/L] L 50
0.5 40
E
g 0 30
0.5 20
-1 10
-1.5 0
0 2 4 6 8 10 12 14 16 18
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Loss of material

»  Condition for sustained piping
Pw 2 Psw

* Flow rate Q is determined by
hydraulic boundary condition
and flow resistance of pipe.

Sealing

Sealing:

*  Water uptake into surrounding
bentonite

Piping
*  Swelling of surrounding
bentonite

Loss of material:
» Erosion
+ Sedimentation
» Advection
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5.4 SKB tH#EEST

AREE, SKBHNAOLZE LI AL FE2LIFIORT,

5.4.1 Introduction

RWMC are running a long-term project with the aim to study the processes of re-
saturation of bentonite. The project was initiated in FY2008 and is intended to run for
around 10 years, until FY2018. FY2008 was reserved for the planning phase and FY2009
marks the start of the experimental phase. The experimental phase has a stepwise approach
through elemental scale test, soil tank test to engineering scale test and possibly full scale
tests.

RWMC recognizes that piping and erosion are important phenomena due to the expected
amount of ground water flow in Japanese host rocks. Hence, counter measures for piping and
erosion are a necessity to maintain the performance of the bentonite as a buffer material.
RWMC aims, by FY2017, to confirm the behaviour of the buffer material during re-
saturation and show that the counter measures to reduce groundwater flow are efficient
enough to maintain the performance of buffer material.

SKB International has since FY2008 reviewed proposed programs and experiments as well
as experimental results and has contributed by transferring information and providing
comments and recommendations based on the experiences from SKB’s extensive RD&D

programme.

5.4.2 Scope of SKB’s work for FY2015

The scope of SKB’s work for FY2015, as defined in a Contract (signed 6th of October), is to
continue on the course set out in FY2010 to FY2014. This includes review of RWMC’s
programme including

e Results of performed laboratory scale experiments to confirm the behaviour of buffer

materials during re-saturation.

e Plans for and results of in-situ experiments to confirm the occurrence of pipping and

erosion in natural underground host rock.
e Activities related to the development of design and installation methodology of EBS.

The review mission for FY2015 includes one workshop in Tokyo and written

correspondence during autumn 2015.
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(1) Meeting in Tokyo, January 2016

A two days meeting was held in Tokyo, January 14-15, 2016. The meeting was hosted by
RWMC, Tsukishima and Kajima Technical Research Institute, Tobitakyu.
Participants from RWMC, Taisei, Kajima and SKB participated. The following presentations

were given:

e Laboratory test results (Kajima)

e Horonobe in-situ test result update (RWMC)

e  Flow scheme of how to use test data for establishing design and installation
criteria (RWMC)

e  Ongoing work regarding requirements on buffer and backfill related to
long-term safety (SKB)

e Analytical discussion about the buffer material installation quality
(Kajima)

e  Development of methods for water handling during installation of backfill
(SKB)
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5.4.3 Laboratory-scale experiments

RWMC and its sub-contractors have performed laboratory-scale experiments to confirm the
behaviour of buffer materials during re-saturation. The major aim with the laboratory scale
experiments is to investigate and confirm the behaviour of the buffer material during re-
saturation. The scale of the tests is upgraded in a step wise manner, i.e. laboratory tests, soil
tank test and engineering scale tests.

The bentonite materials used in the experiments are

e bentonite blocks: Kunigel VI including 30 wt% silica sand (mixture of coarse and fine

silica sands).

e bentonite pellets: pure Kunigel VI.

5.4.4 Experimental plan
The overall experimental plan is shown in [¥| 5.4.4-1. At the meeting in Tokyo (January
2016) experiments related to piping/erosion breakthrough was the focus of the presentation

and discussions.

.. . . 2015
P"nclple for Planmng Expenments The 13th meeting on the saturation of bentonite
L
As principle for planning experiments of this project, the examination was planned to
scale up stepwisely from an element test to an engineering scale test.
The events which were chosen to evaluate by experiments. O I -
@ :ongoing g | 5 ¢ & g
O: not started yet | r |5& S
(a): Homogenization of density distribution caused by construction ® - —
(b): Alteration of Na bentonite to Ca bentonite | — | — (.onstru'cuon
quality
(¢): Effects of construction quality on resaturation behavior = [ =
(d): Seepage rate of unsaturated bentonite ® - -
(e): Evaluation of permeability around interface of buffer ® i =
(£): Evaluation of permeability around interface of buffer with density S P Seepage
distribution caused by construction
(g): Effects of layout of disposal facility on the re-saturation behavior — — 2
(h): Effects of gas(void air) on the ground water permeation into buffer ® | — -
@) E'ﬂ‘ec%s o‘f ga§(\’0id air) on the groun'd water permeation into buffer with NG Coupled
density distribution caused by construction
phenomena
(j): Integrated evaluation of resaturation considering heat, gas, metal corrosion = [
and mehcanical deformation
(k) Improvement of construction technique of buffer materials ® | — @® | Construction j
3

5.4.4-1 Experimental plan, including step-wise increase of scale

5.4.5 Convergence of water channel (Granitic test cell)

These tests comprise piping/erosion tests with the aim to investigate the convergence of
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water channels in bentonite samples. The experiments are performed either in a test cell
made of acrylic resin or granite as in 5.4.5-1

The test samples are composed of bentonite blocks (with or without artificial channels)
and/or pellets (large or small), see 5.4.5-2

2015
The 13th meeting on the saturation of bentonite

Conventional tests on the convergence of water channel were conducted using
acrylic resin cell.

The convergence of water channel was investigated using granite cell.
Hydraulic conductivity of the granite is approximately 5% 107'2m/s

Outlet
d !
= 1‘ ‘1 J Hole for drainage

i ®6mm/30°

{HL)

Tierod M10 64

Slot for drainage

Specimen = : W5mm, D15mm
®100mm, H50mm ©

Granite cell

:e:j Porous disk t=5mm
190.0

SKB, RWMC and KAJIMA

5.4.5-1 Test plan for investigation on convergence of water channels due to piping. There

1s a gap between the specimen and the equipment

5-174



2015

convergence of water channel The 13th meeting on the saturation of bentonite

B Test cases (Granite cell)

Max.
. Flow rate Initial dry density | injection Liquid
Cass Tiest rass (cc/min.) (Mg/m®) pressure Fed
(MPa)
Feeding
water
1s ‘ 1.594
100
2s 1.595
Case3: 100 1.571
3s Case4: 10 1471 3 Distilled
~B6s Caseb: 1 1.490 water
Case6: 0.1 1.465
Pellet part:1.074
Ts Block part: 1.601
Average: 1.348
100
Pellet part:1.531
8s Block part: 1.595
Average:1.563

SKB, RWMC and KAJIMA

5.4.5-2 Experiment set-up, the part of the test cell that surrounds the specimen are either

made of acrylic resin or granite with a hydraulic conductivity of 5-10712 m/s

(1) SKB’s comments

In summary the tests performed in the acrylic cell is in progress and the results were not
discussed in detail. It can be concluded that small channels converge to one large piping
channel.

If the permeability in the rock is higher than in the swelled bentonite, no piping is
expected. The hydraulic conductivity of the fracture free granite in the cell is low, 51012 m/s,
and a porosity of less than 1%. The effect of the granite on the test results is very limited and
conclusion is that the permeability in this particular granite is too low to have any effect on
the piping process. This seems to be different compared to the granite that was used in
combination with bentonite in the test performed in 2010, see 5.4.5-3 A suggestion is to
use rock from Horonobe, which should have considerably higher permeability than the

granite used in the current test cell.
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2011.1.24
The 4th m_eqtin_g on the saturation of bentonite

Observations

Drainage side Interface of resin and cell

il Formation of water channel was observed using rhodamine.
Injection side The inside of granite was colored by thodamine.

The rhodamine flowed through
the inside of the granite.

The permeability of granite is
larger than that of bentonite.

" Bulk density =2.006Mg/m3
Degree of saturation=99.3%

R

Interface of bentonite and granite

5.4.5-3 The granite in the interface test performed in 2010.

The results from Cases 4 to 6 ([X| 5.4.5-4), with specimens made of large and small pellets,
clearly shows the following. It is only in Case 5, with low water flow rate (1 mL/min), that
the pellets have swelled (saturated) before the first breakthrough. The feeding pressure in
that case gets up to values in the range of 400-600 kPa which probably is higher that the
swelling pressure in the sample. A number of piping breakthroughs are observed in that test,
but they all occur at a high feeding pressure. The maximum feeding pressure of the pump is
an important parameter. It could be worthwhile to maximize the feeding pressure of the
pump to the same value as the expected swelling pressure in the sample. The breakthroughs
observed in Case 5 could be due to a “hydro-fracturing” process. No sealing is observed in
tests with higher flow rate. This may be due a material property of the bentonite used, but it
could also be due to the size of the test cell. A larger cell would take longer to flood, which
would give the bentonite more time to swell.

In Case 7 (X 5.4.5-4), with a specimen of bentonite block and pellets and high water flow
rate (100 mL/min), the feeding pressure is very low during the whole experiment, this

indicate that there is open pipes available through-out the test.
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Convergence of water channel (Granite cell)

The 13th meetinﬁ on the saturation of bentonite

Case4 10mL/min (H,0)

2015

Amount of feeding liquid (mL)

10mL/min
—— Amount of feeding liquid
Feeding pressure

Feeding pressure (kPa)

0

Case5 1mL/min (H,0)
20 T T T T T T

200 400 600 800 1000 1200 1400 1600
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1000
’JE\ 18] 1mL/min
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et - o
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o 12 600 >
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§ 10 o
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3 4 200 ©
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Before

SKB, RWMC and KAJIMA

Convergence of water channel (Granite cell)

Case6 5mL/min (H,0)

T T T 50
= 5mL/min F45
> —— Amount of feeding liquid|[ 49 ;«?
5 159 Feeding pressure =4
g 35 -
n F30 5
£ 2
T 10 [0
£ 20 2
5 ¥
2 5] Fis <
3 r10 o
g w
r5
<
0 T 0

400 600 800 1000 1200 1400 1600
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Case7 0.1L/min (H,0)

2 T T T T T T T 50
3 10 100mL/min
—— Amount of feeding liquid I
5 160 ‘ Fa0 £
E Feeding pressure =
S 140 =
= <
& 120+ F30 >
£ 2
§ 100 8
& 80 F20 2
o« N
© 60 £
£ E
S 40 F10 ©
e w
< 20
0 0

0 200 400 600 800 1000 1200 1400 1600
Elapsed time (min.)

Before

The 13th meeting on the saturation of bentonite

2015

SKB, RWMC and KAJIMA

5.4.5-4 Test results
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5.4.6 Breakthrough test — pre-hydration of bentonite
The performance of pre-hydrated specimens on the occurrence of piping and erosion has
also been studied in the acrylic test cell, see section 5.4.5 . In this case the samples are pre-

hydrated prior to exposure to water flow, see [X| 5.4.6-1.

_y a . 2015
Effects of pre hydrat|on on the erosion The 13th meeting on the saturation of bentonite

W Test cases

Max.

Flow rate Initial dry density | injection Liquid
(cc/min.) (Mg/m?) pressure Fed
(MPa) |

Case Test images

1 Block with large and small pellet 1000 2013

Distilled
water
&
100 NaCl(0.5M)

saturation
Pellet part:1.5-1.6

‘ Block part: 1.6 3 2011

piping & Average part: 1.5-1.6 CaCl,
3 erosion test (0.5/3M)

N

2015
Simulated
Horonobe
1 water

- SKB. RWMC and KAJIMA 4

5.4.6-1 Test cases with pre-saturated bentonite

(1) SKB’s comments

The pre-saturated bentonite system is more efficient in preventing piping since there are
no initial voids in the cell when the inflow of water starts. This case is, however, not
mirroring the situation in a real repository.

In this test the measured water feeding pressure (1.5 MPa) is higher than the swelling
pressure of the bentonite at breakthrough. This is an indication of the occurrence of another
phenomenon than piping/erosion, probably cracking or fracturing of the bentonite block. This
does not occur in the tests with lower inflow rates, where the pressure increases more slowly.
It is interesting to note that the pre-saturated bentonite is able to withstand pressures

substantially higher that the expected swelling pressure when the inflow rate is low.
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2015
The 13th meeting on the saturation of bentonite

Effects of pre—hydration on the erosion

3500 T T T T T
—=— Feeding pressure
3000 1| —=— Amount of feeding liquid

NN

S a

S o

S o
L !

Feeding pressure (kPa)

BN ¥ Y R The feeding pressure became very low after

0 20 40 60 80 100 120 140 160 180 200 occurrence of the break-through phenomena.
Elapsed time (min) The piping phenomena occur due to the break
through phenomena.

Amount of feeding liquid

Liquid: Simulated Horonobe underground water [ 5000
Inflow rate:0.1L/min

3500

5 . T 200 3500 T T T T 100
—=— Feeding pressure L1g0 3 Liquid: Simulated Horonobe underground water
3000 1| —=— Amount of feeding liquid . £ 3000 4 _Inflow rate:0.001L/min 90 5
£ [ 160 ° = —=n— Feeding pressure r80 £
< 2500 F140 3 L 5500 4| —=— Amount of feeding liquid 70 '%
o = ~ g
2 2000 [120 @ £ 2000 [60 w
3 F100 3 @ t50 ©
e S o @
2 1500 F80 & & 1500 L a0 L
£ 5 @ 5
B 1000 [ 60 *g S 1000 30 &
& 5001 - & L é
Liquid: Simulated Horonobe underground water |20 < 500 Lo <
Inflow rate:0.01L/min
0 T T T 0 0 T T T T 0
0 5 10 15 20 0 20 40 60 80 100
Elapsed time (min.) Elapsed time (min.)

SKB, RWMC and KAJIMA
X| 5.4.6-2 Test results. .

5.4.7 Artificial unevenness as counter measure

A test with the aim to investigate if artificial unevenness is a potential counter measure to
limit piping/erosion. The test set up, in engineering scale, is shown in 5.4.7-1 The water
flow is from bottom to top. There is a gap between the bentonite block and the walls of the
test cell. The bentonite block has a dry density of 1.6 Mg/m3. It is to be noted is that the

average dry density in the saturated material will be lower, due to the gaps in the test cell.

(1) SKB’s comments

In this test no piping is observed and the water feeding pressure reaches the upper limit of
the test cell, also without pellets in the gap. The bentonite close to an unevenness became
saturated and the dry density is around 0.5 Mg/ms3.

The results from the tests are very encouraging and show that an artificial unevenness
effectively can prevent piping and erosion. This was actually rather unexpected, since there
1s no obvious reason why a pipe not should be able to “go around a bend”. This, however
seems to be the case. The explanation presented in Slide 69 (X| 5.4.7-1) is definitely
plausible. This test also confirms the observations that pipes always follow the interface
between the bentonite and the wall of the container (or rock). If pipes would be stable inside

the bentonite itself, the observed sealing would not have occurred. Another interesting
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observation is the obvious self-sealing that have occurred. In 5.4.7-2 it can be seen that
roughly 2,000 L of water were able to pass through the test before the sealing started. This
means that the sealing is caused by the swelling and not by some artefact in the

experimental setup.

The promising results lead to a number of related questions e.g.

e  Would it be enough with one unevenness in a deposition hole?

e  Would a machined slot into the rock wall of the deposition hole work? This would

increase the swelling distance, but it would simplify the installation of the buffer.

o  Would the use of pellets improve the performance and make sealing faster? 2 m3 of
water may still give some erosion, even though most of the water passes through

empty voids in this case.

Even though the results from this particular test are very encouraging additional verification
is needed before artificial unevenness can be adapted as the counter measure to piping/erosion

in the repository concept.
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Piping/Erosion/Break—through test <d15
[

The 13th meeting on the saturation of bentonite
(e) -5 Investigation of countermeasure for the piping and erosion phenomena
<Test scale> Engineering scale test
<General description>

So far, the element scale tests on the piping, erosion and break through phenomena
were conducted. In the element scale test, it will be difficult to investigate the
countermeasure of these phenomena.

The piping phenomena can be observed.

Clear acrylic disk

Artificial <] outlet 5]
unevenness 600mm e ot |
 Filling the gap NN e l
gap S00m with large and PN \

small pellets

Buffer materials

- gap

&

Appearance )5

— Pre-hydration

Inlet
H:0

SKB, RWMC and KAJIMA 58

2015
The 13th meeting on the saturation of bentonite

Piping/Erosion/Break-through test

B Countermeasure : Effect of artificial unevenness

— Artificial —_—Swelling Enlargement
[ = p—

unevenness

|_— Artificial unevenness orthogonalized
direction of water flow and feeding
pressure .

—

i
ET T‘

|

?

i i

that the feeding pressure will act to

compress the water channels .

SKB, RWMC and KAJIMA

5.4.7-1 Test cell
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B Test results

Piping/Erosion/Break-through test

10000 T T T T T 1200
. —— Amount of feeding water
= — Feeding pressure L
< 50001 g pl 1000 o~
Qo o
3 X
£ 800
%0 6000 §
§ 600 3
% 4000 -
- - 400 -%
S o
8 5000 e
1S T L
s 200
0 T 0
0 25 30

Elapsed time (day)

Since feeding pressure increased up to upper limit pressure of the cell (1MPa),
the artificial unevenness was regarded as one of the effective countermeasure.

2015
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Piping/Erosion/Break-through test
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Only the bentonite around the artificial unevenness was fully saturated.
The dry density around the artificial unevenness was approximately 0.5Mg/m3.
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5.4.7-2. Test results .
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5.4.8 In-situ erosion experiments in Horonobe test site

Part of the work scope for SKB during FY2015 is to give advice and review the in-situ
erosion test at Horonobe URL.

The planning of a field test in Horonobe at 350 m depth in sedimentary rock was discussed
within this project already in FY 2013. At that time recommended to clearly specify what the
aim with the field test is and consider all the factors that comes in, e.g. boundary conditions,
groundwater inflow to deposition hole (natural or artificial), consider the time it takes to
reach equilibrium. A recommendation was to perform a small test in the field since these
deliver results much faster than large tests. The Erosion Test at Horonobe URL was initiated
during FY2014 and available results from the test was exchanged and discussed with
SKB already during FY2014.

RWMC has documented the results from the Test performed during FY2014 and the
experimental plan for FY2015 (RWMC 2015).

5.4.9 Experiments performed in 2014

(1) Design of tests

During FY2014 Bentonite blocks were installed in two vertical holes in Horonobe with the
aim to study the swelling and erosion phenomena with and without pellets. Pellets (4 mm)
surround the blocks in one of the holes (test 2). In the other hole the space between rock and
pellets are unfilled (test 1).

Information on the tests performed 2014:

¢ Bentonite material:
- 70 wt% Kunigel V1 and 30 wt% sand
~  Dry density: 1.9 Mg/m3 (at installation)
- Water content: 10%

e Bentonite blocks
- external diameter: 540 mm
- internal diameter: 210 mm
- thickness 0.1 m thick
- geometry: 6 blocks (divided into 8 pieces) in the pile

The salinity in the groundwater is about 1/3 to 1/2 of that of sea water.
Water from the volume above installed blocks and pellets is pumped and eroded bentonite
collected.

The water inflow is changing from 7.0 L/min to 0.8 L/min.
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Duration of test: 1 month.
(2) Test results

In summary RWMC’s the major conclusions from FY2014 tests were reported (RWMC 2015)
to be as follows:
e The buffer (pellets and blocks) has swelled quickly and is in contact
with the rock wall. The blocks were however almost dry.
e Piping erosion phenomena was not observed.
e  The water flow seemed to by-pass the buffer, possibly above the
bentonite or around the hole.

(3) SKB’s comments

The piping test performed at Horonobe URL is the first ever dedicated in-situ erosion test.
The reported observations are very interesting and can also be interpreted as positive. There
are indications that the distribution of water flow is very different (more distributed)
compared to the situation in the granitic rock in Forsmark and Aspé in Sweden. In the
performed short term in-situ test piping was not observed which, if the result is correct, is
positive. It is, however, important to verify that eroded material has not sedimented on top of
the upper bentonite block instead of being pumped out and collected.

It is not clear from the presentation how the upper surface of the bentonite blocks was
designed. Was there a cover, or was the bentonite block surface in direct contact with the
water volume above? If the blocks were in contact with the water volume, it may be possible
that the eroded bentonite coming from potential pipes in the pellets filling would sediment on
the top of the blocks. Sedimentation could be rapid at the salinity encountered at the
Horonobe site. Thereby no erosion can be detected in the water pumped out.

However, the explanation that water flow seems to by-pass the buffer may also be valid.
According to the conceptual understanding for piping presented in SR-Site (SKB 2011,
Section 10.2.4), piping will take place and the pipes remain open if the following three
conditions are fulfilled at the same time:

4. the water pressure pwrin the fracture, when the water flow is prevented, is higher
than the sum of the counteracting total pressure from the clay and the shear

resistance of the clay,

5. the hydraulic conductivity of the clay is so low that water flow into the clay is

sufficiently prevented so as to keep the water pressure at pws

6. there is a downstream location available for the flowing water and the removal of

eroded materials in order for the pipe to stay open.
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It may very well be so that condition 1 above is not fulfilled at the Horonobe site. Even
though the flow is high the water pressure in the rock may be lower than the swelling
pressure that quickly develops in the pellets. The relatively large pellet volume in the tests
ensures a large water storage capacity and the swelling pressure will have sufficient time to
develop. The critical parameter in this case is the water pressure (pwd in the rock at the
bottom of the deposition hole. In a Swedish granite rock the pressure is generally high,
several mega Pascals, a few meters below the tunnel floor, but this may not be the case in
Horonobe? If the pressure is low the water will stay in the rock and no pipes will be formed.

The results could hence be interpreted as positive for the disposal concept in Horonobe
rock. However, if the high conductivity and low permeability is only valid for a disturbed
zone below the tunnel floor the conditions in the real deposition hole will differ and the
performed tests will not be representative. In order to give good advice on test design and
evaluation of results general background information on the anticipated hydrological
conditions are needed. I.e. what are the anticipated ground water pressure, water inflow and
rock permeability along the deposition hole.

SKB recommend that a lid is installed on top of the bentonite pillar in future tests. The lid
should cover both the bentonite blocks and the pellets. The basic idea behind this is
presented in [¥ 5.4.9-1.

= \/alves m=

Buffer
Blocks

Lid =

[~ Pellets

5.4.9-1 SKB’s recommendation to install a 1id and valves.

The lid should be secured to the rock and would serve two purposes:
1. It would prevent expansion of the buffer. This is most likely not a big concern in
the current experimental setup, but it is still good to have controlled boundary
conditions.

2. It would prevent sedimentation on top of the buffer blocks.

Water coming out from the pellets filling or open slot should be collected through a number

of valves placed in the lid on top of the pellets filling/open slot.
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RWMC accepts the merit of the lid and will consider the adaption of lid in future test in
FY2016.

If the water inflow to the hole is as high as 3-5 L/min it may not be necessary to artificially
inject water. This value is based on experience from the installation in Aspé HRL of
“Lasgit”, a full scale test of how gas can move through the buffer. The inflow to the deposition
hole was about 2 L/min and resulted in piping that was difficult to handle. This is, however,
for the conditions in SKB’s crystalline rock with high water pressure. If the inflow decreases
with counter pressure as may be the case in Horonobe the behaviour will be more favourable.
Water should not be injected at pressures much higher than the hydrostatic pressure at the
bottom of the deposition hole. However, the bore hole planned is still a very good idea since it

can be used to monitor the natural water pressure at the bottom of the deposition hole.

5.4.10 In-situ erosion test FY2015

(1) Design of test

The aim with the test FY2015 is to design a test with conditions where erosion is expected
to occur RWMC 2015). The aim is to use a number of measures that influence the
distribution of water flow into the deposition hole.

The highly permeable zone is grouted with mortar and the hole, where the bentonite is
installed, is made deeper than in previous test, by re-boring so that the installation of
bentonite is located below the permeable zone. A borehole from the tunnel surface to the
bottom of the deposition hole is introduced for pressurised water injection. Packers are
installed in the borehole to avoid that water is injected into the rock. The water pressure will
be gradually increased and the occurrence of piping erosion phenomena studied.

The test performed in FY 2015 is a pressurized water injection test in short term “Short
term test”. In this test the water pressure is changed gradually in order to identify at which
pressure piping-erosion occurs. The duration of the test is a few days. The following is
measured during the test: concentration and amount of eroded bentonite, amount of
outflowing water, visual inspection of bentonite/rock contact (camera into borehole), and
density of bentonite in nine samples.

Thereafter as a pressure injection test in long term “Long term test” will be performed. The
planning of this test is in progress.

The buffer material and design are the same as in FY 2014 (see section 5.4.9 (1) ) except
for the dry density of the bentonite blocks in the “Short term test” that is lower, 1,6 Mg/m3.
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(2) Summary of results “Short term test”

The results of the “Short term test” were presented at the meeting in Tokyo (see section
5.4.2 ).

Six bentonite rings are installed in the hole. Each ring comprises eight wedges with a dry
density of 1.6 Mg/m3 (at installation). At installation there is a gap between the rings and the
rock meaning that the average installed dry density in the hole is less than the given value.
The swelling pressure of the bentonite towards the rock wall was not measured during the
test. The bentonite could swell upward in the hole and the water level above the block pile
was kept at 20 cm during the test. This was regulated by changing the position of the
drainage pump.

The test cases are given.

. Piping occurred 14 days after installation in Case 0-1. The total flow rate 2.0 L/min is in in
this Case the initial natural water flow rate. The injected water was coloured in red and the
erosion position could be clearly seen.

Test series No 1 and No 2 include 8 cases each. Piping occurred in Case 1-8, i.e. at a flow
rate of 0.5 L/min and a total flow rate of 0.9 L/min.

After the observation of piping the buffer was left to self-seal during 16 days prior to the
start of the next test series. Piping occurred in Case 2-3, 1.e. at a water flow rates > 0.2 L/min
and the size of the pipe increased (bigger piping hole) at higher water flow rates in Cases 2-4
to 2-8. The breakthrough position was the same in Cases 1-8 and Cases 2-3 etc.

The drawn conclusion from this test is that piping-erosion will depend on the water flow
rate. It is the water head, not the quantity of injected water that determines the occurrence
of piping-erosion.

After the test series, the buffer was easily removed, lifted out of the hole.
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% 5.4.10-1. Presentation of cases in “Short term test”.

Case Pumping Total flow Piping Case Pumping Total flow Piping
flow rate rate (L/min) flow rate rate (L/min)
(L/min) (L/min)
0-1 - 2.0 Yes 2-1 0.05 0.41 No
1-1 - 0.40 No 2-2 0.1 0.5 No
1-2 0.01 0.41 No 2-3 0.2 0.6 Yes
1-3 0.05 0.45 No 2-4 0.3 0.7
1-4 0.1 0.50 No 2-5 0.4 0.8 Yes
1-5 0.15 0.55 No 2-6 0.5 0.9 Yes
1-6 0.2 0.60 No 2-7 0.65 1.05 Yes
1-7 0.25 0.65 No 2-7 0.8 1.2 Yes
1-8 0.5 0.90 Yes 3-1 - 2.0 Yes

(3) SKB’s comments on short term test

The experiment is very complex and impressing and the results are interesting and
confirm that the test set-up works but eroded material cannot be distinguished from the
expansion of material due to upward swelling of the buffer in the hole.

In Test series No 1 case 1-8, the pressure build up can clearly be seen until the piping
breakthrough occurs and the pressure drops. The results of Test series No 2 are more
complicated to evaluate as described below.

The measured water content in the blocks expressed as degree of saturation is 90% in the
top block and around 20% inside the blocks. The water content of 20% shows that the blocks
have not taken up water, which would be the case also in a real repository. The upward
swelling, however, is not realistic since the buffer is confined in a real repository. Installation
of a 1id on top of the blocks would remove this artefact. It is not critical that the lid in kept in
perfect place, the primary purpose of the lid is to separate eroded bentonite and bentonite
from the top block. It is important that the water from the hole can pass through the vents in
the lid without creating water pressure under the lid.

The test setup allows the bentonite to expand in the axial direction. This will not be the
case in a real repository since that would decrease the buffer density. The axial expansion
needs to be prevented either by rapid backfilling of the tunnels or by a secured lid. The axial
expansion in the test may possible have a negative effect on the self-sealing ability, since the
bentonite expands axially instead of radially.

The fact that the buffer could easily be removed from the hole indicates that the swelling
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pressure in the contact zone between the bentonite and the rock wall is low. That the
swelling pressure is low in this zone is also confirmed by the fact that piping-erosion occurs
at a water-head difference of 1 m, which corresponds to 10 kPa (water pressure).

The important condition for piping-erosion is the bentonite swelling pressure, see
schematic illustration in 5.4.10-1. SKB recommend that, if possible, stress sensors are
installed in the rock in future tests since the swelling pressure is an important parameter for

the occurrence of piping-erosion phenomenon.

Loss of material

»  Condition for sustained piping
Py 2 Pqy,

* Flow rate Q is determined by
hydraulic boundary condition
and flow resistance of pipe.

Sealing:

+  Water uptake into surrounding
bentonite

»  Swelling of surrounding
bentonite

Loss of matenial:

»  Erosion
+  Sedimentation
»  Advection

5.4.10-1 Conceptual illustration of piping/erosion. When Psw exceeds Pw piping may stop

Piping-erosion is also dependent on the geometry. The reason for finding the relation
between piping-erosion and the water inflow rate is that in the field is that the volume of the
system will affect the occurrence of piping. A larger total void volume will make time it takes
to fill the voids longer and this will the bentonite more time to develop a swelling pressure
(Psw) before the hydrostatic pressure (Pyw) increases. It is however not certain that the entire
void will be available, since local swelling may prevent water flow in certain directions.
SKB's conceptual understanding of the conditions for piping are as described in section 5.4.9
(3) . The old criterion for occurrence of piping was “water inflow to a deposition hole must
not exceed 0.1 L/min”1is no longer valid. This statement may not have a clear reference at
this stage. However, in one answer (in Swedish) to the regulator for supporting the license

application, it is shown that inflows below 0.1L/min can give substantial erosion. This means
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that fulfilling the 0.1L/min criterion is no assurance that piping will be avoided. However,
the 0.1L/min inflow criterion may still be a useful target for the selection of deposition holes
at the Forsmark site, even though the value is more a rule-of-thumb than linked to any
actual process.

However, the criterion for water inflow to a deposition hole of 0.1 L/min is still retained by
SKB although it has not direct coupling to the piping/erosion effect. The reasons to keep the
criterion are:

1. It gives guidance to the requirements on water management system required for the

buffer installation.

2. An inflow of 0.1 L/min would be considered “high” in Forsmark. Avoiding high inflow
positions is an advantage in the long-term risk assessment. Although, avoiding high
inflows during the operational phase does not necessarily mean that all high-flow

positions will be avoided after repository closure.

The fact that piping occurred at the same position in Case 1-8-3 and in Case 2-3 and that
the phenomenon of piping is less clearly observed in measured data in Case 2 might be due
to imperfect self-sealing (two weeks may be to short time) or that the pipe is filled with
accumulated sand.

An efficient counter measure to piping-erosion is to fill the gap between the bentonite
blocks and the rock with pellets since the pellets store water and swell fast, i.e. provide a

high enough swelling pressure to prevent piping-erosion relatively fast.

5.4.11 Plan for “Long term test”

RWMC plan to use the same test lay-out in a planned long term water injection test with
the aim to confirm piping-erosion “Long term test”. The dry density of the bentonite blocks
will be increased to 1.9 Mg/m3 compared to 1.6 Mg/m3 in the “short term test”.

The “Long term test” will be located in the same hole in Horonobe as the “Short term test”.
Water will be injected through the bore hole at a rate of 0.1 L/min. The following will be
measured; pore pressure in the bore hole, concentration of bentonite in the hole (measured

weekly). The plan is to start the test in February 2016 and run it for six months.

(1) SKB’s comments on long term test

A higher dry density may not necessarily prevent piping erosion. To prevent piping-erosion
a fast development of the swelling pressure in the zone close to the rock is required rather
than a high final swelling pressure in the saturated blocks. SKB therefore suggest that you

fill the gap with pellets of pure bentonite. Pure bentonite pellets have an advantage
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compared to pellets made of bentonite/sand mixture, they can self-seal faster and there less
risk for sand filled channels that. It could be a good idea to use the same type of pellets as in
the laboratory tests at Kajima, since this will simplify the interpretation of results.

The automated installation of buffer pellets in full scale, in the relatively narrow space
between buffer blocks and rock, is not considered problematic. SKB has tested different
methods for the installation for the Prototype Repository and other large scale tests.
Automated installation and retrieval of buffer protection will however require more
development work. SKB is currently investigating installation methods where buffer
protection is not needed. This is however for deposition holes with very low water inflow.
Currently automated equipment that will install buffer blocks and pellets at the same time is

considered for the case where no buffer protection is used.

5.4.12 Development of design and installation methodology

(1) Numerical analysis of water inflow to disposal pits

The water inflow to Japanese disposal pits has been modelled. The major aim is to develop
numerical models to be used for evaluation of the effects of potential water inflow control
techniques, e.g. grouting.

Based on information from the Horonobe site, a discrete fracture network model and a
hydrogeological model has been developed. The calculation of statistic transmissivities of the
fractures are based on performed in-site hydraulic tests. The modelling cover 10 disposal pits
(5 m deep), with 6.6 m distance between the pits, in a 100 m long circular disposal tunnel at
350 m depth. The disposal tunnel is surrounded ty a 0.5 m excavation damage zone.

The location of inflow points in each disposal pit and the water inflow rate (L/min) at these

locations were calculated.

The results show that the water inflow is

e <0.1 L/min in 50% of the pits, and
e < 0.5 L/min in 86% of the pits.

The highest inflow to one pit is 5 L/min
The next step, which is ongoing, is to include grouting around the disposal pits in the

model and evaluate its effect on the water inflow.
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(2) SKB'’s general comments

In general the potential problems related to re-saturation behaviour can be divided into:

1. Practical installation issues

2. Not reaching the stipulated initial state (defined as the intended installed dry density
for buffer and backfill

3. Harmful effects of early THM processes on Buffer and Backfill after installation
4. Other long term safety issues

Practical installation issues primarily concerns the backfilling of tunnels. If the inflow 1s
too large the backfill may erode and collapse in a way that makes it difficult or impossible to
continue backfilling and deposition sequence. Similar problems could occur for buffer and
canister but are more unlikely.

Not reaching the stipulated initial state could be the result of THM processes during
installation, e.g. swelling of buffer blocks and pellets during installation. For KBS-3V, SKB
has investigated different methods for protecting buffer from inflowing water (SKB Intl
2015).

Harmful effects of early THM processes on Buffer and Backfill after installation concern
THM processes after installation of barriers, e.g. decreasing density of buffer by upward
swelling and redistribution of bentonite by piping and erosion.

There are a number of factors in repository design, barrier design and installation method
that affect 1-4 above e.g.:

a) Water inflow and distribution to deposition holes and tunnels (affected by adaptation

to local hydrogeology, drainage grouting etc.
b) Rock grouting (controlling water inflow or not)
¢) Ground water pressure (influenced by repository design)
d) Length of deposition tunnels
e) Installation sequence
f) Installation method for buffer
g) Installation rate for buffer and backfill
h) Heat generated by decay power

Apart from this there are special measures that can be taken to decrease the negative
influence of inflowing water for the installation and early evaluation of the barriers as was

presented in the previous report FY2015 (SKB Intl 2015) and in section 5.4.16
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Not reaching the stipulated initial state, point 2 above, defined as the intended installed
dry density for buffer and backfill. The reasons for this can be:

1.  Loss of buffer density due to erosion
ii.  Loss of buffer density due to heaving

i) is discussed in chapter 5.4.3 and 5.4.8 in this report. ii) is influenced by an number
of factors as described in section 5.4.16

e Thermal gradient caused by decay power

e Buffer block response to the ambient Rh

e Buffer installation method.

e Time before the buffer is supported by the backfill

These factors need to be considered when investigating what water inflow is acceptable for
the Japanese case. Also the practical installation issues for the backfill will be important. All
water flowing into the tunnel will need to be handled. SKB’s current development work
considering this was presented in the previous SKB report (SKB Intl 2015) and is discussed
in section 5.3. Based on this an, from this perspective, integrated optimal layout / barrier

design can be recommended.

(3) SKB’s comments on performed modelling

The performed simulations described above give a good base (according to (a) above) and
show that an efficient installation method is required in this type of rock. The results give a
good view of the water inflow rates you can expect, and it also shows that there may very
well be some disposal pits that are more or less dry.

The simulations show that most of the water enters the tunnel and it will take days to fill
the tunnel, i1.e. during this time erosion will occur. Based on simplified assumptions and
reasoning, one could say that about 40% of the pits are doable according to the installation
sequence proposed by SKB at Forsmark, whereas 50% of the pits are more challenging and
puts additional requirements on the development of construction or installation techniques
and counter measures.

The presence of the EDZ increase the water inflow with about 1-2 orders of magnitude.

SKB has reached similar conclusion.

5.4.13 Safety functions, requirements and criteria

In general the design of a final repository and its engineered barriers and underground

openings is an iterative process. The iterative process starts from internationally accepted
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and agreed radiation protection and safety principles and the national legislations and
regulations. Based on them safety functions for the specific final repository and its barriers
and components can be stated. A technically achievable design capable of maintaining the
safety functions and a production system that can produce it in a reliable way are to be
outlined. The resulting design is described and feedback to the design based on technical
feasibility is provided. The capability of the design to maintain safety is analysed in a post-
closure assessment. Feedback based on the post-closure development of the repository is

provided.

5.4.14 Use of test data to establish design and installation criteria

In line with the above, RWMUC is in the iterative process to provide knowledge and
information as bases for the work to define design and installation criteria. Information on
the behaviour of bentonite is based on experimental or test data such as swelling behaviour,
homogenisation, erosion, water inflow modelling etc. as well as required safety functions and

repository long term performance.

(1) SKB's comments

The approach applied by RWMC is logic and in line with what SKB is doing, see section
5.4.15

It can be concluded that the Japanese repository concept is partly different compared to
the KBS-3 concept. The Japanese concept comprises bigger deposition holes and bentonite
with less swelling capacity. In addition, the conditions at the potential sites differ and in the
Japanese case high water inflow is expected. Requirements and criteria have to be adapted
accordingly.

The required swelling pressure (at saturation) differs, 0.6 MPa in the Japanese case and
within the interval of 3 to 10 MPa in the KBS-3. In the Swedish case the lower value relates
to microbial activity whereas 10 MPa is related to the strength of the copper canister to
withstand mechanical loads in the repository. One reason for the higher swelling pressure in
the KBS-3 concept is that KBS-3 has a strong focus on confinement, by the use of a copper
canister. The H-12 concept is based primarily on retardation and therefore a lower swelling
pressure, but more massive buffer may be a more adequate option.

In the Swedish case it is the long-term safety that forms the base for the technical design
requirements. Other aspects such as production and installation issues are of course also
considered. This is part of the iterative process as described above.

RWMC’s presented approach to design and installation methodology is focused on the

engineering matters. There are some issues that need to be considered are:
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e All long term-safety aspects need to be addressed in the buffer requirements

e It is important to define a dry density /swelling pressure relation for any

bentonite/mixture that could be used in the repository

e One specific issue is microbial corrosions, which may be prevented by a high swelling

pressure

e A high swelling pressure is most likely not an issue in the Japanese concept, which

only puts a lower limit criterion on the installed mass.

e Jon-exchange from Na-bentonite to Ca-bentonite may be of particular concern for a

buffer with a relatively low swelling pressure.

A conclusion is that it is important to understand the evolution of the bentonite, from the
installed engineered system, through re-saturation and in the long term after closure of the
repository.

Concerning RWMC’s idea to perform a large scale laboratory test to investigate early THM
processes of the bentonite in the Japanese case; SKB’s recommendation is that full scale
tests should be used if the test is heated. SKB’s experience is that many uncertainties arise
when interpreting scale effects when a thermal gradient over the buffer is applied. In a down
scaled test there is a choice between having a correct gradient or a correct temperature drop
over the buffer. If tests without thermal gradient are considered smaller scale tests can be
used.

A crucial issue is also the relation to margins in the system. Margins to the expected
performance are needed for all components in a repository. The margins are however
somewhat arbitrarily, since no standard exists (especially not for a service life exceeding
100,000 years). The margins for the installation of bentonite in the Japanese case may be
easy to validate, since the relative volume of void spaces are small (large volume of bentonite

in deposition holes).

5.4.15 SKB requirements on buffer related to long term safety

The design of a KBS-3 repository is the result of an iterative design and development
process. The design cannot be determined directly from the radiation protection and safety
principles and the safety functions related to them. Instead technically feasible designs are
outlined based on them and their ability to maintain safety is analysed in post-closure safety
assessments. The safety assessments provide more detailed requirements for the design as
well as feedback on how the assessed designs may be improved to promote post-closure
safety.

The current design requirements for the post-closure safety of a KBS-3-repository are
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specified in the SKB license applications. SKB has presented requirements referred to as
design premises relating to post-closure safety (SKB 2009), and in the post-closure safety
assessment SR-Site (SKB 2011) demonstrated that an as-built repository design that
conform to these design premises will maintain post-closure safety.

The next step in the next iteration of the design principles and premises for a KBS-3
repository includes effort towards a report that presents the consensus between SKB and
Posiva in Finland, that are offered by the similarities in spent nuclear fuel types, available

technology and the selected sites in the two countries.

The main bases for this report are
e The KBS-3 repository, designed according to the KBS-3 method:

- the spent fuel is encapsulated in tight, corrosion resistant and load-bearing

canisters,

- the canisters are deposited in crystalline bedrock at a depth sufficient to isolate

the encapsulated spent fuel from the surface environment,

- the canisters are surrounded by a buffer which prevents the flow of water and

protects them, and

- the cavities in the rock that are required for the deposition of canisters are
backfilled and closed.

e The national regulations and their requirements on a KBS-3 repository including also

the terms and conditions stated by the authorities (STUK and SSM).

e Posiva’s and SKB’s respective requirements and requirement management

The report specifies safety function and technical design requirements for the different
repository components, e.g. spent nuclear fuel, canister, buffer, backfill and plug, as well as
host rock and underground openings.

The safety functions, directly or indirectly by protecting other barriers in the repository,
contributes to contain radionuclides or to retain them and retard their dispersion into the
environment. Safety functions are evaluated, assessed or verified in safety analysis. In order
to quantitatively evaluate safety, it is desirable to relate or express the safety functions to
measurable or calculable quantities, often in the form of barrier conditions. Furthermore, in
order to determine whether safety functions is maintained or not, it is desirable to have
quantitative criteria (performance target) against which the maintenance of each safety
function can be evaluated. It is emphasised that the breaching of a performance target does

not necessarily mean that the safety function is totally lost. Neither does it necessarily mean
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that the repository as a whole will not maintain safety or comply with dose or risk limits.
Breaching a performance target is an implication of caution. If a performance target is
breached this requires that more elaborate analyses are needed in order to evaluate safety.

The KBS-3 repository shall be able to maintain the safety functions from the moment the
engineered barriers are finalised in the underground openings and as long as they are
required with respect to the radiation safety of the closed repository.

With respect to this the engineered barriers must be designed to withstand the conditions
and stresses that may occur at repository depth and the underground openings must be
adapted to the host rock so that the rock can maintain its safety functions. For the
characteristics of the engineered barriers and underground openings that contribute to
maintaining the safety functions, technical design requirements that can be inspected and
verified in the production of the repository are stated based on the results of safety
assessments and available technology. The characteristics of the barrier system shall fulfil
the technical design requirements when the spent fuel is finally encapsulated, the canister
finally deposited and the buffer, backfill and closure finally installed in the underground
openings.

The (preliminary) safety functions with quantitative performance targets for the buffer are
given in #* 5.4.15-1.

3% 5.4.15-1. Preliminary safety functions and performance targets for the buffer in a KBS-3

repository (vertical deposition of the canisters).

Safety function Performance target(s)

ensure diffusive transport hydraulic conductivity < 1012 m/s

swelling pressure > 1 MPa

limit microbial activity pending (see text below)
filter colloids dry density > 1,000 kg/m3
mitigate effects on the canister of rock shear Mitigate effects on the canister of a rock

shear 5 cm at a rate of 1 m/s to load

acceptable for the canister

limit pressure on the canister swelling pressure < 10 MPa

no pressure increase: Thuffer > -4°C

resist transformation withstand temperature < 100°C

withstand pH between 5 - 11

keep the canister in position swelling pressure > 0.2 MPa

The performance target for the safety function “limit microbial activity” has not been

specified yet Microbial activity in the buffer can produce chemical species that may
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accelerate the corrosion of copper. The important types of microbes are sulphate reducing
bacteria, which produce sulphide. There is an indirect relationship between swelling
pressure and microbial activity. This relationship is not sufficiently investigated and it is not
currently clear which buffer characteristics that limit microbial activity. SKB and Posiva are
currently working on a joint project to further investigate the viability of microbes in
compacted bentonite clays.

The technical design requirements and related characteristics of the buffer are given in 3
5.4.15-2. The characteristics of the buffer shall fulfil the technical design requirements it is
finally installed in the underground openings. In the design specifications the characteristics
are specified in more detail by design parameters and their acceptable values, e.g. a required
buffer density may be defined by the weight, dimensions and water content of buffer

components.

3% 5.4.15-2 Preliminary technical design requirements and related characteristics for the

Buffer in a KBS-3 repository (vertical deposition of the canisters).

Technical design requirement Characteristic
related to
Swelling pressure (3-10 MPa) material specific relation dry density — swelling
pressure
Hydraulic conductivity (10-12 material specific relation dry density — hydraulic
m/s) conductivity
Shear strength material specific relation dry density — shear strength
Installed buffer material mass buffer mass (interval)
Buffer thickness thickness
Content of impurities (organic material composition
carbon, sulphide, sulphur)
Thermal conductivity thermal properties need to be known
Gas transport properties transport properties need to be known

One key property for the long term performance of the buffer is the swelling pressure.
There is a strong relation between swelling pressure and (dry) density of the buffer. The
swelling pressure is also dependent on the mineralogical composition of the bentonite, e.g.
the montmorillonite content. The relation between swelling pressure and the (dry) density is
specific for different types of bentonite. The previous safety assessment with related
technical design requirements used generic criteria on density and montmorillonite content.
The now suggested revision is based on the material specific relation between the dry density

and the swelling pressure measured in specific standardised laboratory tests (lower value
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should be upheld for a fully calcium exchanged material in a 1 M CaClz-solution and the
upper value should be the maximum for the delivered material in distilled water). The way
forward is now to gather data for several materials as well as statistics to justify this
approach.

The buffer shear strength is also an important buffer parameter when it comes to the rock
shear scenario. The strength at the (dry) density given by the maximum swelling pressure
has to be measured.

(1) SKB’s comments on highly saline groundwater in the Japanese case

As presented above one key property for the long term performance of the buffer is the
swelling pressure. A highly saline groundwater will lead to a lower swelling pressure in the
saturated bentonite. This is especially true in bentonite with low density, which will be the
case in the pellets filling. This may have an impact of the self-sealing ability after a piping
event. It is not clear if erosion is more severe in the case of saline water, the decrease in
swelling pressure is counter-acted by the more rapid agglomeration-sedimentation of the clay
particles, may be the stronger effect in a vertical deposition hole.

The most crucial issue in a (very) saline environment is the overall design density of the
buffer itself. A high salinity may require a higher installed density and this issue should be
revisited to account for an appropriate buffer design.

A lid to keep the bentonite in place in the deposition hole and the dry density at the required
level may be a solution if a slower pace for backfilling would be desired. If the lid also should
stop piping an advanced design with a seal at the edge may be needed.

5.4.16 SKB’s test in Aspé6 HRL on water handling during installation of backfill and buffer

SKB’s development of counter measures against inflow of water is currently done in two
ongoing projects. These projects are “Water handling during backfill installation” and
“System design of buffer and backfill”

The first project “Water handling during backfill installation” covers the handling of water
during the installation phase of the backfill. The main focus of this project is to store and
delay the water transportation through the pellet filled slot between the rock walls and block
stack, see 5.4.16-1. If the water moves faster than the installation front of the blocks
stack, the water will catch up with the installation front and start pouring over the block
front. This would cause problems with the continued installation because there would be no
even surface to put the blocks.

In order to make a prediction of when inflows are large enough to require a counter
measure a conceptual model has been developed. It is based on experiences from laboratory
experiments were it can be seen that the wetting behaviour of the pellets is dependent on the
inflow rate. From this conceptual model, an estimation of how fast the water front moves in
the pellet slot depending on inflow can be done. Based on these estimations a preliminary

plan on when different counter measures are needed has been compiled. The preliminary
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inflow limits are shown in & 5.4.16-1. The different counter measures that are considered
are:
e Geotextile.
By placing a geotextile against the rock wall the inflowing water can distributed over
a larger area which means that more water can be stored before the waterfront starts
to move forward. The geotextile is typically placed from the inflow in a strip along the
cross section of the tunnel.
e Geotextile with temporary drainage.
This method is an extension of the geotextile method with the difference that a
drainage pipe is placed in the pellet slot. The drainage pipe is removed after a certain
length of backfill has been installed.
e Water storing section.
If an inflow is so large that the water cannot be handled by the pellet slot the idea is
to make a water storing section. This water storing section is made by making two
walls of concrete beams with a filling of a single size aggregate between them. These
sections will be approximately 6 meters long and can store up to 55 m3 of water.
e Borehole to an adjacent tunnel.
This is planned to be used if no other method is available. In this method a borehole
is made to an adjacent tunnel and the water is drained through this hole. After the

installation is done this hole has to be sealed.

The last thing that is being investigated in this project is the possibility to construct
temporary plugs which can be used if something goes wrong during the installation of
backfill like a breakdown of important installation equipment. The plan is to construct a

simple plug which can be constructed quickly and can be reinforced if needed.

gERRRAIL
gl I.‘H

5.4.16-1 Backfill in deposition tunnel — bentonite block stack, pellet filling in slots, and

pellet bed.
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# 5.4.16-1

Preliminary plan on when different counter measures are needed.

Water inflow to Max. water Water handling method Remark Estimated
300 m tunnel inflow to 6 m percentage
(I/min) section of tunnels
<0.5 No action No inflow
measurement
0.5-1.0 <0.5 No action
0.5-1.0 Geotextile
1.0-5.0 <0.25 No action
0.25-1.0 Geotextile
Temporary drainage
1.0-5.0 Water storage section Combined
Borehole to adjacent tunnel with geotextile
Local freezing etc.
>5.0 <0.25 No action
0.25-1.0 Geotextile <5 I/minin
Temporary drainage such sections*
0.25-1.0 Water storage section >5 I/minin
Borehole to adjacent tunnel such sections
Local freezing Combined
with geotextile
etc.
1.0-5.0 Water storage section Combined
Borehole to adjacent tunnel with geotextile
Local freezing etc.
>5.0 Borehole to adjacent tunnel Combined
Tunnel plug with the other
technigques

* The total inflow in sections with inflow 0.25-1.0 I/min must be lower than 5 I/min

The second project where water handling is being addressed is “System design of buffer
and backfill” where the water handling for the buffer is investigated. In the current reference
design, the buffer is installed in all deposition holes in a deposition tunnel before the
installation of backfill starts. This means that the installed buffer could be standing up to
three months before the backfill is installed on top of it. During this time the buffer must be
protected from inflow coming from the rock since the water will cause the buffer to expand
and crack. To make the situation more complicated there are also heat generated from the
canister which can redistribute water in the buffer. Tests that have been done earlier suggest
the drying cracks are more predictable and generally located in a more favourable direction.
Therefore it is believed that it is more advantages to keep the buffer in an environment
where the buffer is in drying condition then in wetting condition.

Two main alternatives of protecting the buffer are currently considered. The first is to fill
the slot between the buffer and the rock wall directly after installation. This would have the
advantages that it does not matter if the buffer cracks and there is no equipment that needs
to be removed when the backfilling starts. The downside is that it requires deposition holes

with a low inflow. The second alternative is to use an open slot and let the thermal gradient
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over the slot create an environment close to the buffer block which has a relative humidity
that is close to equilibrium for the used water content in the buffer blocks, 17%. In this case
the desired relative humidity in the block surface would be approximately 70%. This method
would be totally independent of inflow since the inflowing water can be pumped away from
the bottom of the deposition hole.

Both of these methods will be tested in full scale in the Aspé HRL. The first method with a
pellet filled slot has tested and the data is currently being analysed. The second test with an

open slot is being planned and will be installed and carried out during the summer 2016.
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No.7 | -314.90 | -379.45 | 64.55 | HNE |2AMBELZH LT HXH 3.489 3.10E-06| 4.80E-08 SW Hvorslev [FERALOITEE (e}
5.52E-07| 3.67E-08 SW Hvorslev [FERFLOITEE
No.8 | -461.00 | -476.05 | 15.05 | HENJE |WkBERISELEREOL A% ETXH 4.688
2.77TE-06| 1.84E-07 SWS | Agarwal |kvisids (@]
No.9 | -394.00 | -409.05 | 15.05 | FEPE [WAERISHEE MIEOZAL AL & T X H] 4.099 6.03E-11| 4.01E-12| 3.77E-04| 2.50E-05|  PI Copper [FBRFLOUTEE
1.29E-06| 8.57E-08 SW | Hvorslev |RRERFLOITFF
No.10 | -355.80 [ -370.85 15.05 | FEPNE [HEAESUSEBERE OZE LR S T X R 3.643
5.51E-05| 3.66E-06 RWS | Agarwal |J05sli O
No.11 | -318.00 | -333.05 | 15.05 | #ePE |AESSEEREOLEILAEZETIXE 3.270 4.18E-07[ 2.78E-08| 9.05E-07| 6.01E-08| SWS | Agarwal |kviE); Bk B, WIIBL B2 BNS, O
No.12 | -486.00 | -501.05 | 15.05 [ HEPNJE [HlH B ANEEAE VX 5.002 4.57TE-10[ 1.09E-11 Pl Hvorslev [FABRALOUTES |Cooper &, Hvorslevid i (5351it) (@] (@]
No.13 | -338.00 | -353.05 | 15.05 [ FEPNJE [HIH B ANEEAERVIKE 3.486 4.57TE-10| 3.04E-11| 1.51E-05| 1.00E-06| PW2 | Copper |MBRFLOUTEE O (@]
4.59E-06( 3.05E-07 SW Hvorslev [FERFLOITEE
No.14 | -275.00 | -290.05 | 15.05 | HEPE Mtk EimiEOL AL G TXH 2.848
3.53E-05| 2.35E-06 SWS | Agarwal |kbvisdy O
FTBEKFEE(m/s)| 7.62E-07| 1.82E-11| 5.96E-09| 1.82E-11
FHHEREMER(M) 14.72 15.05 64.55 15.05




4) HRHIZEE O, BRI
PRI REIIC B L i, BRI JEBR s (2015) (7112 H4-2 fLo7—% (X 6.1.2-9)
23, BRI RS (2014)[8]IC H2-1 FLoT —# (K 6.1.2-10, ¥ 6.1.2-11) /REHN
T3,
F7o. BARFEIIFFERRRHERE (201 [BIOAITIFLL T O L H IR Sv T D,
[FBRLTIE 3 O WEEIZ |2 AR RIS 200m FE/EDIES THS BESI T3 = & 95 H2 1
A DFALEEE G L ) il Xi1, & DD FAIE (XIH] 2~4) 12 DOFHEDFZANME: (X[ 5)
LV SHFERE S 0o THB I ERR0E L, (FHE) HHIEEZERONFITIZ T b1
T A — P TH S A[EMERER BILET, )

1074 1y T =t
Epils B4 M | X2 A
-5 :
wmﬁ“ o E —— R E2R
KB EIAT 107 [ 4= Fh A
- — ER6ELRA
; = g 107 —
L = A E il
7 7 B! & 10t
.3
"‘é 107 e
i#i4 | -
8m | HRBRIE *9}‘ 10710 f4-- - . B o o
B3 HBA ﬁ‘l’»ﬂﬂ.
| & S—— -
6 7 fil 10712 H
( o) 112 < &' 5 £ 2.9 9 00% 12 81
RHEE (m)
),

(b [ HEETLE LRI R ﬁéhf:ﬂﬂi
T T 1

T T
9 10 1 12
YEHIRIE (m)

X 6.1.2-9 H4-2 fLOfLEEE {4 & 5 /KBRS T
@AR—=V v 7HrAT7 7 b (EX kR ; FX o KEW)
(b)FLEE® . ()FBRIX KMt

B DOFEHRN G, PRI EMHEKOIEIL 0.50m, BHKFEEIL 1.0X1086m/s ERET D I & =it
7%#50



(a) KT E (b) SR E KT E

ET
H2-17L
HERITES
l
X 6.1.2-10 HAKRERILH2-1OL AT D K
(A ARJF-1 1A 5eBR S A, 2014) [8]
30
5 — X
25 % — Xfi2
— ER3
20 | RS 2 i
g B2 ﬂ——zw
2 I
H 15 X5
% R3 G - Em
10 | == %-- XSz
KR4 g - - =M
0. "
: e ettt éﬁ - - X4
s S
0.0 L : L 1 1 1 s . ' .
0 1 2 3 4 5 6 7 8 9 10 11
=T HRNDEE (m)
1.0E-01
—
10E-02 | g Rl
1.0E-03 | B EfE2
1.0E-04 1;5 — EM3
3 EES B m=md
9 10E-05 | "
= — N
& 1.0E-06 |
3 —
% 1.0E-07 | gﬁl 1
¥ B ... Zmpe
1.0E-08 i
R Bz
1.0E-09 | H
1.0E-10 X4 Efs _I_Z_F'jﬁ_z__ % o X4
7777777 | RS
1.0E-11 PR

-
p—y

1 2 3 4 5 6 7 8 9 10
R—=U T B O FEE (m)
e
HLEREMEE

[ (R38R ]
B A J ERAlz kU S -8h B A=

4 6.1.2-11 H2-1 fLOBKRBAE R (RIBUKIE - BARRE) & FLEEm
(A ARJF T 1Ak 5E B 5814, 2014) (8]
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(3) KELHEREIEE T LV OBERGM R ED - DI LB G )

1) HUBEEAKE

AEHUE ORIBKRIL, SEHUKIHER R DHEE Lz, T72b b, #KSb & ssrsiodk
KREOFINHHESIHL, BHL, WO MEEZ 2 L[V THEE LT,

IERA 760m @ 350m FHALLIEIL, Rk 26 4 (2014 ) 1 H £ TITHRHIZHE T L, Frk 26
4 HF TR X OHNZHT CIREE 380m £ TORHIN{T/2biv, Pk 26 46 HE T
R FENET LTV D,

I EEEE 2 TR 26 45 1 H BB OIKEHLIE D D ORRIEK R & ACEYLE 1m H72 0 OFKE
DORRFFE A 6.1.2-12 (TR T, AFEHUEOIAIZKE T L THE 14 10 » HRtg (X5
&) 2015410 H 5 A22H 1M OKFEYLE 1m H72 Y DOF/KET 0.107 L/min/m (0.154
m3/day/m) TH 5,

150 0.30

100 F 1 0.20

0.10

K FELE NS D EIKE (L/min)
Ul
o

KEFHEIMBHT=Y DEKE(L/min/m)

0 0.00
2014/1/12014/5/3 2014/9/2 2015/1/2 2015/5/4 2015/9/3

—— K EHENSDEEKE(L/min) —— KEHBE1mH =Y DEKE(L/min/m)

X 6.1.2-12 AKEHLUEND OREAKE L 1m H7- 0 OEKEDRRFZL

7ok, HPEERZ VT 14E 10 5 A% O/KESHE 1m H72 0 O7FE/KE 0.154 m3/day/m (ZFHY
T4 (WER) BAMEEEHET DL 6.1.2910 7T L 9125.0X10%9m/s BZEH1, 20 2)
TRRIE LB AKEE 6.0X10° m/s & 1EIF—T 5,
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7 6.1.2°9 HIFHEERICHE DWW THERE L 7= HuiEisEK & & &K ERE O BEfR
(Jacob and Lohman O EFHMGAE, HITREMRE 5X 106 m1, HLE 1% 2.5m, /KIHZE 350m)

BRER | (pminornior AROREE)
(m/s)

(m/s/m) (m*/day/m)
1.0E-10 514E-08 0.004
3.0E-10 1.37E-07 0.012
1.0E-09 4.07E-07 0.035
3.0E-09 1.11E-06 0.096
4 0E-09 1.45E-06 0.125
5.0E-09 1.77E-06 0.153
6.0E-09 2.10E-06 0.181
1.0E-08 3.36E-06 0.291
3.0E-08 9.32E-06 0.805
1.0E-07 2.86E-05 2474
3.0E-07 8.02E-05 6.931
1.0E-06 2.48E-04 21.453
3.0E-06 7.04E-04 60.843
1.0E-05 2.21E-03 190.598
3.0E-05 6.28E-03 542.160
1.0E-04 1.98E-02 1709.856
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2)  [HIBRAKESA

H AR 7 S HF 22 B 36 A5 (2015)[7)12 L 4, 350m HiilE ORERETIE 2 3 L OERBRETE 4 &)
WIALE KT « KEE=H ) o VHEENEE S, BRKESARRE S TWS (X 6.1.2-13
ZM),

350mAEINE N
&
X1 X2 X3 Xr4 A(
| 43000 ’_q Al0d ‘[ﬁ‘ =
13-350-C06: ., .. 7% [ oGmEzl
72m 2
\ o RE——
AN 1 [ seiEs N
: | I\ 08758
KIE-KE
\ R 1 [ =mnme EoAUDY
* 13-350-C05: 52m s— | =T
> | afa) H [T} || Lsm |I_ﬂl_| 0 J
> CO57.,: RERVBADEEIIM RE1 XM2 XE3 XE4 )
DRBIZIRE], RERYLEADIE \
BlgIHEZRU T EERE i CO57LFH
> COB7,: SEAYLIE20) {81 \ y. ZJE‘:EQ’j(;
0.6ma i Bl C1BHI. SERVE2 A K =gk
OEEEIDSE=S S E =N O mEERE
B e
HAE = =
X 6.1.2-13 FREAYLE 2 B L ORBERYUE 4 BICB T 2 KE - KEE=4 Y > 7 EhifépT

(H Zliﬁ%ﬁﬁnﬁﬁ%‘é%é%, 2015) [7]

CO5 fLiZ, HRERYLE 4 ORI 3m ONCEIZHRE] L 72 fLE 52m OR— U > 74T, RERGIE 4
OHEAIFTND 4 K TKIE - KEE=XV U I7BRBEN TS (K 6.1.2-14 ),

C06 FLiZ. BERHUIE 2 DAL 0.6m O EITHRE S L= FLE 72m R —V > 7 LT, RERbT
1 2 OHHEIFTN S 4 K CTKE - KEE=XV 7RI T5 (X 6.1.2-15 ),

TIUHIT DT, BREEHUE R A AT O KIE O & HUEE D & 1 E X £ C o BE#EA M S
6.1.2-13 D X 9 IZFHAHY | ¥ 6.1.2-16 (27 = > h L7z, 72d6, & 6.1.2-10 &£ [¥ 6.1.2-16 (21X,
6.1.2-11 |27 L7z H2-1 FLOJKIE & HUEED & IE X [ F CTOFERE S ffit L7z,

4 6.1.2-16 ([ZHDTFIE, HUEA D 50m OALEIZFRET DT EIROF RS L Lk, RE
FEYM DOKIE (350m KFH) ZERETHZENWEMUITHDHEERX DD,
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M HE (MPa)

_ | SERULEAIRHIHAR — XAt
[ 2013.11.5~12.4 (42 2m~52.0m)
M2
(25 2m~41.2m)
—RMs
(11.2m~24.2m)
R4

o
& o & o" i
ms:* o sﬁ& & o Jﬁ 'p\»""&@.\u

éﬁ &
& Y o
Bft

Q\ ‘]9\

X 6.1.2-14 CO5IZBITHKEET=HX IR
(A AJE A ZEBa # kA%, 2015) [7]
(R TEBITKENZEL L TOWBEINL, AT T RACLDHBELEZLND,)

K (MPa)

— &R :
(28.m0~72.0m).
EM2
(19.0m~28.0m)

- M3
(10.0m~18.0m)

— M4
(5.0m~8.0m)

Q >
& 's&p @" «3""“ @&g@ @\n‘“ﬂ

X 6.1.2-15 CO6 \ZBIFHKEE=H U FiER
(B AJE 1 22 B # Ht, 2015) [7]
(K CRBUZKENZIL L COWDEITNE. AT F AL DB LEEZOND,)
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# 6.1.2-10 HUEED HHIE X[ F To s & KT Bf%

HUEE D & JHIE X R _
L4 X [4 - 7KEMPa) 7KEE(mH20)
* TO (M)
X 4 1.0 0.46 46.9
X[ 3 2.5 1.23 125.5
H2-1
X 2 4.0 1.77 180.6
X 1 5.5 1.98 202.0
X 4 6.7 2.46 251.0
XfH 3 11.2 2.76 281.6
C05
X 2 17.0 2.62 267.3
X1 7.5 1.94 198.0
X 4 5.0 1.98 202.0
X[ 3 10.0 2.43 248.0
Co6
X 2 19.0 1.79 182.7
X1 6.0 0.64 65.3
400
300 o =H|H2-1
f o
5 ®
T & Eifl:Cco5
E 200 »o
= ¢ ¢
%\g & 3EiH|:Co6
L 2
100 — BN D IEREN
50mMD L iE
2 2
0
0.1 10 10.0 100.0 1000.0
HEEHS D B R (m)

L AT, A AV, EEOR KR E

X 6.1.2-16 [HIBUKE & HIBED b D ERHE & DEILR
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RIE LT & X DOHEED S OIREE L KEEDEH
&K 6.1.2-17 IZRTEIICHEZDZENTE S, K 6.1.2-16 (R L7-FERANEIC T 5 L D
B KGRI AHEET DL 101 m/s A—F—PEESH (FAIXOBELEEZZR) . (2) 3) TEE



LI EROFEKBRBIIZIE BT 5, T720bb, ERORBUKESMITIEIEEE ORI E
AE%NELTW5%®k%%T%5O

300 ‘f / ¢ Eifl:H2-1
* / & 52fI:Co5
/ ¢ 381:C06
200 / . / —— EKFRE:6.0E-Im/s: 1h A&
/ BEKIRE:6.0E-9m/s: 220 Ak
/) —— BKIRE:1.0E-11m/s: 1n Bk
100 / e KRS 1.0E-11m/s: 220 B #%
/ ¢ HEEA LD EEREAS0m DAL E

0.1 1.0 100 100.0 1000.0
TLEE AN S O EA (M)

JKEE (mH,0)

INVAN

X 6.1.2-17 [EIBRAKTE & GTEED & o HEfE &~ o B4R
(¥ 6.1.2-16 IZH FHHFHZ HW-HEE 2 ElRabiiz)

ZHUZHK LT, COB FLOXE 1 KA 2 D L 512, HiREE CTOFERENFL Tho> THZOMD
XN AR TKBAD N S WK B 2, 1BAKIREE 6.0X10° m/s & 52 5 & Z O RIS EREE &
KIEDORZRBI SN D (RKORBRSE), T72bh | TSR O/KIEA 200m FRE F TR T
LTWHEWIFEHREDEZDILD,

¥, X 06.1.2-17 Tix, HA M & MW 2R S AKEEORMR & LT, #HIE 1 » HERD 7 — A
LYUEEKEORELFED 22 # H (1410 » H) %O —2A%0RE Lz, ERE S Oligic
BOTIATEZHWL2ORZY TH Y | FNTTEIROTERRIMEOREICIBNTIRE ZHW L 00
U THDHEBEZOLND,

3) 7T U hEHK

A AR 7B 7E B 56 B (20 13) [911C L A WHIE DMK SZIEUC BT 5 7'V 7 7 U F v 7 Ol TFIA
WZBWTHE, BINFLEEED 1 Lu LRSI TV D, T ORUEN 350m YLEIZIHB W T HiEH v Ty
HETHE, VT MEAZEVHUEADIZ1.3X107m/s LL FICKR SN TWD EHEETE 5,
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(4) HEHFEROE LD

WIED R T — X1 EKSE, BNHF Y N2 IC KD KBET LD DI T A—F &
B LI RICONWTE LD, £ 6.1.2-11IZEIILE X > b T —27 BT )LAERRD T2 D K )
NRIA—=H¥y Ferd, 2, £ 6.1.2-12 [TKBEETAAERO -0 DR EMERT,

# 6.1.2-11 FEIH ORI FH)/NT A —X v K

EhBDARASH ENhBOESHH FNBDEE
=
NW N 689 W 522 N 16.9 3.5 3.82 0.54 0.94
NE N 509 E 505 N 13.6 3.5 3.82 0.25 0.44
Others N 777 E 427 S 52 3.5 3.82 0.20 0.34
=1 0.98 1.71

# 6.1.2-12 KEETNMERDTZDOD/INT A—X 1 v K

MEEEREME AREELTEE
EKEIN B DP32hydro 0.44 X 100%=0.44 1.71 X 22.2%=0.38
= P " 7.6%107m/s 6.0 X10° m/s
EinBEBUEKAN SERARME 15m | HBREME esm
. " 1.0X108m/s 1.0X10®%m/s
EDZEK R T8 1.0m g 50cm
HEEBEKIZRE 1.8 X 101'm/s 1.8 X 10'm/s

BERGME UL, JUBEHKEOERIE S LT, KFEYHE 1m H7- Y OFKE% 0.107L/min/m
LERET D, WEEE OYUEEKOMENTHEEIZ, 1m H7-9 14.89 L/min/m ThHo7-7-, Zh X
D 2A—X—{K\WMEL D,

FIBRZKE A 12D\ TUE, HUED D OBERREEBEIZ R 2 FERIEA S . FIE O 72 W E8 Tl
50m BEREOBEAE & LT 350m L% L CHRMER Y, UL, BAMENRKE <25 & 200m 2
EEFTERFLTWAHRLRD BN/, ﬁﬁ@mﬁmﬁﬁi SIRIERDEY == e <811 (W22
HOEEDNTA—FZ L LTHRETDHIEE LT,

HUEED O 7 Z v M X 2B AKEOS RIL, 2R TOERMEIZEND, 77 7 MBI
YD HUEANIL 1.83X 107 m/s LA FIZ R STV 2 ATREMEDN B 5, LB OB KPEIZ S\ T
LYLETE AR Z RN L A SELEEONRTA—F L LTHRETH L L LT,
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6.1.3 WHBEDENT — & OIEET D /KHEMEME T T /L O

AKIETIE6.1.2 TRELEENH AT A—F ¥y MIESE  RIED T — 2 IEET 5K
HUE ST T L RS & FEE L 7=,

FIHIZ 100m3 L-ULDE T /VEEIKRIZ, 6.1.2  THE L7220 ENRE ST A —4 & v Mok
SE3WLENERY hT—TFTNL 10V T 74— ay) #EKRLE, ZOROELE X
v b U — 27 T VORI IEZ ARG DS (2014) [10] 23SMSEATBUIE AN B AR+ TSR sk B
IREBTRHEAZEAT (DA%, SR IRHEMISEAT) OHUERAET — & 2 JUIT/ERR L2 FIEICHEL 5
NP Y

WIZ, B LB B * Yy NV =27 BT LVOFENBIC, BKREE 5 L ORIV E T
TNERE LT, RFTICEEL T, FInExRy MY — 7 G2 E K TR SN A TRy
KU — 7\ LT KERVE A £ T V11 2 IV, & BIZEI B DS O RS O FE T O K
EEETHHLOLE LT, EREOHEN2TRE Lzd LRk, FE RN —EEL O/
WEINBZ B E L TET LT 5 2 & & LTIT 21T o 72, BB OB K BRI O 512 B
LTI, BV T 74— a VICBWOKBERBRAZET VL L, 5 2 ETRE LIoKH AT X —
Z LG IEDH T L TRIE LD, OKEERBRABURNT) . ATFIEIC K H/KEME RS O£ T UK,
HED (2014) [BIAENREEHIEIETTOT — ¥ Z Il FEhE Lo FIEICH¥ LS Z & & LT,

T T CHESE L 7oKBEHNVE RS E T VOIS, Wbl (1K) &, Wbl & ioa Ra ik
DI HOETARIC A TRIE LTz, ADYHEDTT MLICER L ik, YUEE IS HE KRB o8
R UTIHI AR (EDZ) Zi%E L7, A EER O, ERREIL, # 2 B ORE LE
WM L7, YUE - @D AIIIH M - [E TR - SUEET O T ¥ R L0 RE
L7,

Z OKEHERE T T UICK LSS TRy b U — 22 X AR T KRG TR AENT[14] &2 i L. 4L
STHUE~OEKELZFE L, BE URL OWFEHLEITICE RA M O H0E & IZIER UK T
BDHT2, T COFEKBEDOMHTHER 25 2 3 CHPE L 72 14E URL350m O FERHAKET —# &
el & AT o 72, fRETIE & FERMEAVEES LR WIEEIE, SUERLI D7 Z ¥ N i Lo EiECmIBR K E
O3AR BB, FERIMEI SRS ST KB E ST T L AR LT,

1) BHhBXY hT—27 T LOMERK

1) EHNERY hU—7ETNVOERITIE

6.1.2 TELLBEIINEOKMFEN /T A=ty MIIESE | 100m?3 LUV DT T /VHEIRIC,
SWItHNHE XY NU—JEFFT A% 10V T 74— a T oEmR LT,

FAEXR Y MUY= BT VOMERIE, FEEE LR, BINARET 0 7T L& L CTHEML
oo A7 T 0%, K 6.1.31 (ORTUET v—T, HERFHEGKREZEHEL TELNENE
A RIS X | SRR TFIETHNE Y A NEAERT L2 ENTE D, 22T, BINEORK
FEAn, oA, R K OVEM A A2 RET 2 FrHEE O ZBUE L TR Y . FrtEE =
CATEB AR AE S TENENOME ARG S BN BRE ST A —& (FOEEE, i)
ML, B ZHEEL, ZNOEMEAGDETH—OENAZAER L TWD, FIED =RcHn
HEE (P32) ICETHETCIORELBEVIELIT) 2L T, T XCOFRFEICEET H2ENE
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Fv MU= T VEER LT,

oEEsn BER T REHH ZRI5 T \
N -En BT -suxmam | oRemn ;
! (P10) *FisherTE £ (+B/MEIN B %) !
‘ |
L mnBmE |
1 1
|\ S F—smm
HhEDEM Y
N

. EhBRE

—
100m

100m
Br—R10YT7IA4E—3ay

X 6.1.3-1 ENHBETD VT LT 0—

ZOBT, ENERXY hU—Z BT ANLTF XY Ry hT—7 BT )VEER L, fiffr = —
R LT-Flow (& X 2 /KEEENT 21T 9 3, BB USNO RS 2B BT 20BN H 5720, HKEHO
EFF ML EIT > TBLBERD D,

AWFITIL, WEEEER LT A2 ZE LT U E RO HTIETITo 72, T2bbENA
DI/ EREMD 3.82m L VW/EW 1.25m & LTS WER A 234 S8, Bl E RN
1.25m 725 3.82m OEAAFLEMY & L TIRKMIETZET VAR E LT, K 6.1.3-2 I2E7 VL
DR &7~

Fl B +EEW FlnR) =70

P EEALOENBFED
MEWEIMBEEM

BhBT—4 #hBEOETILALE HEREEEL]:
ENBDETIVIE

X 6.1.3-2 Fr¥ XN Fty NU—TIZXDHEFT AKX

2) ENHF Y bU—27 T OVERRE R

100m 2.5 DETNFEBIZEINE DRy N —7 ET VEAER LICRERERT,

HNEXY hU—ZFFAE 10 VT T4 P —a PR LT, £ 6.1.3-1 121E4EER L
TeE'TNAOE B A AT, 100m 5 ORI T 77,818 B OFINE BMER S, DN,

6-23



Fo2 3.82m LL EOFIF HIE 4,801 KT IREITHY T 5 448 1.25m 2> 6 3.82m OFE[FLH A% 73,012
KTholz, K 6.1.3-3~X 6.1.3-7121%, FETNLVOENE % =R FEr LR ErR~T, RE
IZHINE E B A BDETERTRERL, ZOTICEL2DENHEZRRLTWD,

TER LT TV & RREME & DA RITIT

# 6.1.3-1 1EkL7=TT voENHE

HR-FF100 R
#AE (r=3.82) | ®ES (r <3.82) 7
RO1 4,976 74,047 79,023
RO2 4,640 71,561 76,201
RO3 4,888 73,027 717,915
RO4 4,483 68,701 73,184
RO5 4,754 72,181 76,935
RO6 4,863 74,118 78,981
RO7 4,872 75,311 80,183
ROS 4,794 72,439 77,233
R09 4,652 71,317 75,969
R10 5,086 77,420 82,506
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HR-R02-FF100

100

HR-RO1-FF100

100

100

A

@

3.82m)

=

=
(r<3.82m)

E H 454X HR-FF100 (1)

X 6.1.3-3
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HR-R03-FF100

HR-R04-FF100

HIH A

A

El B
(r=3.82m)

A

(r<3.82m)

100

6.1.3-4 FIXH AKX HR-FF100 (2)
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HR-RO5-FF100

HR-R06-FF100

A

A

ElnH
(r=3.82m)

AH

(r<3.82m)

100

6.1.3-5 FlIX H 34X HR-FF100 (3)
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HR-R08-FF100

100

100

100

100

HR-RO7-FF100

100

100

A

A

@

3.82m)

=

AH

(r<3.82m)

E H 54X HR-FF100 (4)

6.1.3-6

B4
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HR-R09-FF100

HR-R10-FF100

A

A

ElnH
(r=3.82m)

AH

(r<3.82m)

6.1.3-7 FIXH AKX HR-FF100 (5)
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a.

Flh H K

KVTIAE—va rOFRBEEIZOW TR L7 g L2 fE R %X 6.1.3-8 12”7, Set
BTIE Setl 23 B %< 42,003 #2T, Set2 KV 2 f5FEE, MEMNZL N NG D,

WOt AEE (P32) #tRE LSRR AR 6.1.3-2 12" 7, Setl, Set2, Set3 ILITHRE
L7l ZRT 2 Db,

The number of fractures

80000f
RIz. No. Setl Set2 Set3 Total
RO1 41,291 21,241 16,491 79,023
R02 39,000 21,114 16,087 76,201 60000
R0O3 42,318 20,414 15,183 77,915 B Set3
R04 40,910 18,121 14,153 73,184 o Se2
R0O5 42,731 20,226 13,978 76,935 40000f B Setl
R06 41,428 21,745 15,808 78,981
RO7 43,598 20,832 15,753 80,183
R08 42,653 19,260 15,320 77,233 20000
R0O9 40,886 19,261 15,822 75,969
R10 45,216 19,652 17,638 82,506
Average 42,003 20,187 15,623 77,813 oH

6.1.3-8 1Bk L7 EF /L EI H KK

# 6.1.32 fERLI=EF A0 ZRTEIN B #E

RIz No. So1 S02 S03

RENE 0.94 0.44 0.34
RO1 0.940 0.440 0.340
RO2 0.940 0.440 0.340
RO3 0.936 0.440 0.340
RO4 0.940 0.440 0.337
RO5 0.940 0.440 0.340
RO6 0.939 0.440 0.339
RO7 0.933 0.440 0.340
RO8 0.940 0.438 0.340
RO9 0.940 0.440 0.340
R10 0.940 0.437 0.336
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b. HIFVH HEBT A

B LT=ETF VDN, —oD IV 7 I, ¥ —3 3> (RO1) OENHEBGHOY 23 v X
v h7vay h&EK 6.1.3°9 (I8 T, £ 6.1.33 121X, HEVTI7A4E—v a2 OENE G, E
WHER, 74 v v Yy EROMREERT, EXTA =2y hOREME 10V T IAE—T 3
YOWREER T D L TR EBEF CHETHD Z LR Gnd,

@ Sel Set2 @ Set3

6.1.3-9 1ERL7=ETLVOENEBEDY 2y hxy h7e v b

# 6.1.3-3 ERLI=ETAOEBITHE DT 4 v ¥ ER

ElnBAHLE EInBiES & T Y EH K
RIz No. S01 S02 S03 RIz No. S01 S02 S03 RIz No. S01 S02 S03

RESE 291.1 230.9 77.7 RENE 52.2 50.5 42.7 RESE 16.9 13.6 5.2
RO1 291.21  231.39 78.44 RO1 52.11 50.56 42.86 RO1 16.92 13.60 5.26
R02 291.21  231.04 78.01 R02 52.34 50.72 42.86 R0O2 16.90 13.59 5.24
RO3 291.14  231.01 77.86 RO3 52.21 50.48 42.76 RO3 16.77 13.42 5.18
R04 291.10  230.99 77.87 R04 52.15 50.54 42.71 RO4 16.82 13.59 5.28
RO5 291.10  230.73 77.61 RO5 52.15 50.54 42.86 RO5 16.87 13.48 5.21
R06 291.09  230.92 78.06 R06 52.17 50.62 42.67 RO6 16.92 13.43 5.22
RO7 291.14  231.09 77.82 RO7 52.08 50.55 42.53 RO7 17.03 13.67 5.28
R08 291.25  230.85 77.49 R08 52.25 50.67 42.52 RO8 16.77 13.58 5.30
RO9 290.92 230.99 77.70 R0O9 52.26 50.58 42.85 R09 16.82 13.61 5.22
R10 201.19  230.74 77.94 R10 52.18 50.60 42.73 R10 16.83 13.77 5.17
Awerage 291.13 230.97 77.86 Average 52.19 50.58 42.73 Awverage 16.87 13.58 5.23

6-31




c. FIVE BN

HETAOEFE PRI T HEEEN B AR LR A £ 6.1.34 [TT, X
6.1.3-10 (ZIXEFLE PRERNC L 0 | HEhCEREEE L o il By 7 7 2ord, ElnE
R & L TRENMAEIE LTS E, Wxti s 77 ETor ey MIEREZK L, £OMH
T [1—_R&EFH] TREIND, ARG TOREFEOREMIL 3.5 Thololod, /771
BUAMHE1I-25 L2513 Tho, KM 6.1.3-10 O 1225 2R L, T /MWTHEMZ H
HT&ETws Wz s,

# 6.1.3-4 TERR L7277 VOEIN B RIS i E B K

Bl B FZEAME
Riz No. r=1.25 r=2 r=5 r=10 r=20 r=50 r=100

RO1 79,023 24,433 2,531 434 66 4 1
R02 76,201 23,585 2,391 393 78 10 2
RO3 77,915 24,043 2,489 408 76 9 0
RO4 73,184 22,715 2,313 371 77 13 1
RO5 76,935 23,738 2,440 401 80 7 0
R0O6 78,981 24,485 2,490 421 76 6 0
RO7 80,183 24,689 2,491 454 71 4 0
RO8 77,233 23,796 2,427 425 78 7 0
R0O9 75,969 23,476 2,420 441 76 6 1
R10 82,506 25,723 2,578 398 69 4 0
Awerage 77,813 24,068 2,457 415 75 7 1
% 100.0%  30.9% 3.2%  0.53%  0.10%  0.009%  0.001%

0.100} ® Setl

_ Set2

; 1.0 o Se:cS

2 A B

10.001 2.5

105}

Excess Fracture Densitv P

a0

1077
0.1 1 10 100 LOO0O
Radis (m)

6.1.3-10 & NMEDOEFE OERST
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Q) KHERBR I L DB KBEES A ORE

1) KERERBR B BUEAT I & 2 KGRI BT DO FE L

ARFTIHE, FNEBEEZ AT TETMMELET Yy U 3Ry NU—J I X522 — K
LT-Flow % Ao KEREMT 2 Tl U7z, AT FIEIT, HERT & IRENIF - BB 56 2
PA3I[FTRA%E L7z Don-Chan €7 /L (8 ERFEHE R T o 2 —,2002) [11]2~N—R |2k B
EMZT2bDTH D, RIHT TIIHE—DFINH 2 IRIHEN T A T TEE#HZ, FIBEO
FRPEE (BB @B K ERE, FINEE) 226, FIHE 29 Lo FKOZ K& KX OV MR
IND KX DTS T OFEKEE S L OWEEEZRET D, S 612, i H B ORI H 72723
A 7 HEEE LT TRIEOREHREZH R TORZ & THNE LEhE oiEZET LT
W5 (K 06.1.3-11), Z DR/ SA 7 THEEE S D FRNTE T VACHTE DBER S % 3% E T U,
JRERHVE RS IE 7 L ORI HERL U 72 it T KRBT S BB B AT 2 1T CT& 2,

BInBF oD —2ET

o AT L) oyt

bR AROREN

X 6.1.3-11 K&k A 712 L B /KFEEHEHE S O T Ll

ZOET MU, BRHER Y N7 NOKENHICEKEREEZRETHLERH D (X
6.1.3-12), Z Z CTiX[A UK O T S /- KEERBRAE R 2 L TE 5 L 9 i@ /KR OH
HEEZEENHICIEY ST EZ LT, Fr oty U =212 X DKM EET L AR
T e ETol, ZDD, AKRERBRBIRIT & W 5 FIEIC X0 EIL B OFKERES A % K
WHZEE L, LT-Flow # N5 ZOFEE, 1ED (2014) 138123 5RERHIEMIEHT DT
—Z A JCICFE M LI FEICEL b D TH D,
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BKEENE
KB RHTI
(i=1,2,...,n)

X 6.1.3-12 /KEEHER#ETT VO

AEF BT, FrY o Xty NT—2 %L TFOL IR E LT,
BRI RITH 2 BCIIEOT — X BIRET LI2 & 91, 2EROENHEON, 222%ThH 5 &
EBxold, ZOZENDL, ERLEENE (R 1.25m LLE) O, 222%%EKENE & L
T, FY oV Fy MU= 2{ERT 5, 72720, F¥ o FVIKERMEZRET DB, P
3.81m LU O#IN B 4 5 & 3041 L C RS OB A4 (555,

BAMEENE OZAME L8R E %y hT—2EF & 10 UT T4 B—v = VPOl L
oo % 6.1.3-5 IFAEER L2 B 7 A OB B Z R, 100m 3775 ORI EE T 17,275 £
DEFFUHDMERL S L, Z OP, 4% 8.82m LU EOEFIE 1,067 4T SEELCAR Y 3 % 4% 1.25m
5 3.82m DENH N 16,208 KL TH - 7=, ¥ 6.1.3-13~[X 6.1.3-17 |21F. HETF/LDOFEKEFL
A% SYOL#oR LI e R Y, EBICHEARNA & BHE DR ERRERL, 20O FIckx
DENHEFRL TN,

# 6.1.3-5 1E LT /L OFEKEN B

HR-FF022 R
#ILE (r=3.82) | MES (r <3.82) i
RO1 1,121 16,423 17,544
RO2 1,015 15,901 16,916
RO3 1,134 16,164 17,298
RO4 990 15,257 16,247
RO5 1,055 16,024 17,079
RO6 1,092 16,441 17,5633
RO7 1,050 16,751 17,801
RO8 1,055 16,091 17,146
RO9 1,021 15,844 16,865
R10 1,138 17,179 18,317
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HR-R02-FF022

100

HR-RO1-FF022

ERgRE!

ERgRE!

(63

3.82m)

=

(r<3.82m)

El B oA HR-FF022 (1)

6.1.3-13

5
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HR-R03-FF022

HR-R04-FF022

EEgE!

A

Eln A
(r=3.82m)

A

(r<3.82m)

6.1.3-14 ElNH oA X HR-FF022 (2)
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HR-R06-FF022

HR-R05-FF022

EEgE!

A

@

3.82m)

=

(r<3.82m)

Fln A 54X HR-FF022 (3)

6.1.3-15
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HR-RO7-FF022

HR-R08-FF022

EEgE!

A

Eln A
(r=3.82m)

A

(r<3.82m)

X 6.1.3-16 E|iLH > AilXl HR-FF022 (4)
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HR-R09-FF022

HR-R10-FF022

EEgE!

A

Eln A
(r=3.82m)

A

(r<3.82m)

6.1.3-17 ElH oA X HR-FF022 (5)
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WU, KEERBR BT IC L0 | BINE O KEREAE KD D, X 6.1.3-18 |[Z/KEEER T B
iz X 2N BEKERBEOEE 7 v —% 7, ®EKOHNE LTI, E7AVZEIZ, VT T4
Y=g THELNEZ 10EOET VR (=1, 2, -, 10) ZNEF M L KPR F BT &
1TV, XEEAKRE O ERE 2 FFET 20 B BB WRIT TRD 5, ZORE. £ET
LT 1 DOFINHEKERE GBI, 10 7 45 TR UEEEZ KD KT Z L2k > T 10 @0
FAKRERETL (=1, 2, -, 10) EHEND, ARETIE. BT AVAOEIN B EKEREIT—HE
ICRET Do AT & 70 2K BREER Tl FRBRIX AL O ByK AR’ K & < #2124 D Elh
HORBLZZIToTW, LER-T, V774 8= a2 E0ERE DM U KEREBRX
B O HIR 7B B Bk BAR S A R D Z L1t/ D,

G T S BN BB KERRTOHEEIA—
=1

& i START
Q
N 7 .
T SNz

[ U751€—av R —
£ 3 | iﬁzk%%%ﬁznm;ﬁ
S | | KBRS R AT |
..I:E;)Lrﬁﬁﬁzﬁmffﬁﬁ [ABQb ko EHE | | [ i+l
- 100m d

*BKFRIEIEE (Krea=6. 0% 10°m/sec) .
FAKABRRMEE (65m) LERE

X 6.1.3-18 /KIERBRFEFHAMTIC L D2 EN B EE/KBREOHEE 7 10—

FROBE7 2 —IZESNWTHK T — A TEN BB KEREEHET D700 BRKK 72 FlE%E
FoO~WizrT,

O VT7IA4EB—varTHEETATET Y R i=1,2,...,10) ZHEIZEET 5,

© OTEELLMITHET VIZEEN2FAKEENE OFT XTI, #4280 HiEKEREK
Temp ZAEE L CT—HIZHIV M TS,

@ Q@OENTHE T L H RIS E S - BRI GhE 7R, KR L=65m) (2 /KER

BRoOBERFM (As=100m) ZF%ET D,

QDM T 7T VOB R 4 HoKEFE R (2K8H H=0m) & L CRET D,

@DFFNT T T )V CREF TN ATV, BB X 2> b OBk Qea & BfF T2,

O THEH L7287k Qe 205 BUEEEER X [H O X [BZEAKREL keat & N THET 2,
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_Qu In(2L/D)

kcal -
2r-L-As

#:L 6.1.3-1)

BRI R (65m)
D : RBRX AL (125mm)
As : ERERXRIO/KEEFE  (100m)

\’yhf\\
— — N

—

@ ©THELN D XEFEKEEEDOEHTIE kea 23, JAALEKBEER TR D L7 ZHIME ke & —
LTWomEIDaeF=zy 745, FlEkea & LT, F2ETHRIFLEFNAZEGTX
] 00 JEUE (& /K BRRRR D kP - E 2 i L7z,

..., =6.0E—9 (m/s) 5= 6.1.3-2)

real

® XMBE KR DIEITE keat & EIME ket 23— T2 £ T, O~DOEIEE MY KT, 72
BB Kea<kreal D & Z(IEMTHET L OFIILE FAKESRELDIUE Temp 7 K E 72AEIZ, Keal
>kreal D & E VLT T T L OFIFLH ZAK BRI DOAE Temp 2/ S 22 BEIZFFRRE L TR
R BT 2 M 0 I LAT WV, RIS KB KRB O FERME S FFEL S 472 (Keat=Kreal
Lipol) LEOENBEKESREE, TOMTAET MCE T 2EINEBKERE T &

T %,
Q@ O~@D#EAEEZ 10D Y 7 I 4 ¥ — a v TEHESMITET MIOWTH VIR L, Elh A
BKERRE T O34 (Ti, To. ... Tio) ZHE&ET D,

O~QD#HfEEK/ET VL THEML T, ZNENOEIIHEKERES M2 TET 2,

RET/MTENTIE, £ 3.82m LUTOER HIZ, FAMEICES < 1.8X 101 m/sec 172 D%
KEREE G2 T, ZhEEEHEE LTEIE OFKEREERL L,
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2) KEEABRF BT IC & 2 B RE R

KET N OKEERER BT R 2 £ 6

A DRTE

IR T, RETILTIIRETCOI T 74— 3

.

il SR

> CERBRANRRSL LT,
# 6.1.3-6 KERBRFIHEITAR (SFEEET L (HRD)
e EINHEKERE

TNV (m2/sec)

HRO1 01 1.344E-08
HRO1 02 1.496E-08
HRO1 03 4.274E-08
HRO1 04 4.825E-08
HRO1 05 4.461E-08
HRO01 06 3.616E-08
HRO1 07 7.909E-09
HRO1 08 3.129E-09
HRO1_09 1.218E-08
HRO1 10 1.317E-08

6.1.3-19 (Z/KEEBRFFERMRNTIC & 0 SR b VT B K B/ B A 23, g K BAREO

1.75X108m2/sec & 72V . WEAEEDOET /L HL12 LR 2 F—F—/NX W2 L0505,

15(%)

& o
R

100

90 +

80

70

60

50

[

—h=HL12 (EEEETIL)
——=HRUSEEETI)
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[
E |
) A
30 I,
20 ’
A
10
I
0
1.00E-09 1.00E-08 1.00E-07 1.00E-06 1.00E-05
Bl BEKEZRE(M2/s)
ETILA | HBEH | SBEERE
HL12 3.01E-06 0.24
HR1 1.75E-08 0.39
X 6.1.3-19 /KEEERBRFELAENTIC L 2B /K BB E A




(3) WHrYuE. AR D E T 1L

(2)  CHEEE L7 /K ELHVE AT 7 L BIBINIC A BTHE 1 AR, IRAIR BRI A 58 E Lo, it

EOSHER LA T U NI TR A 7 VBIRBE(1999): D AR ENC 1T 5 & L~V YEBETEY)
HitJeg A5y D ATHIE - HUE L R ZEBRFE S 2 IRED £ & o) [15]IC31F 5 TV-209, X 4.2.2-2
(RO R i DAL BUE TR TR IZOE V. FEAEEE & [RIAR, RO K D ITRGE LT,

G HLEITA G YLE LA 7 U 2SR LT, B bm OMZEET5 (K 6.1.3-20), HLiAIL
100m 3257 OFfFATfEIR O P delz . X dilirm GREG M) 12 1 ARET D & L, YOEELOHHA|
sk (EDZ) OiRlE 2 ECTOMFNCESE | JUEAIZIZ 0.6m OB —E S THMT % ERIE
L7 (K 6.1.3-20),

5T HLE O ~F )

4130

YEHI22 & 5815 (EDZ) 0.5m

-EESmOARZER
- 1 3E BB EDZIZ0.5m

X 6.1.3-20 ALorbiiE K OREIR2MEE, (EDZ) O E

A2 (EDZ) 1%, X 6.1.3-21 (2789 K 212, HSUBEE B J7m - [JE 51 - S
ﬁﬁ®%%%%%/%w%Lm¢5:&T%?wM%ﬁoto:@%fWM’iD%ﬁm®iﬁ
POREERDITT DI ENAREICR D, K 6.1.3-22 IZITENHDOF ¥ RV Fy U —7 NI
HIEER 2 B 0YEE T T ME LA A — V&7,

PR BRI OB AR OW T 6.1.2 TOMRFPHIHESE, WIHREME LT k=1.0X
106m/sec X E LT, 7272 L, 77U MZEVHEINTWDAREMENH D72, WKHEI THE/KE
ZEREINE LS SELBEORTA—Z L LTEETLIZEE L,

# 6.1.3-7 ICABRTOET MEICB W TERE LIS B OB KR D —E 287, FEERE T
P BEIR 3 LBV E 2 B BB OB KR DO H &2 RELSRE LI, AMEEOET LTI
A BETE OB ARRE D 2 RESHKE LTz, —FH, RIZOWTE, AFEED 1.0m 1Zx LT
0.5m LB OREILENVHIENED D,
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fEHI1E{5 7818 (EDZ)

6.1.3-21 #RHIFEER (EDZ) O%€7 vk

100m

Sm(m)

X 6.1.3-22 F ¥ RNy bU—7 N~OIEHIEEER DT T VAL

#£ 6.1.3-7 AETNZBT DERBEOBGE
£Bh \ FAEH (misec)
e GEE) 1.8E-11
HH & @i 6.0E-9
TR HI R L.OE-6*
XA E
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F 7o AAHUE~DFEKEOBITRE OB RS L, K 6.1.3-23 IR T L HICRE LT, EHD
BERUETNZOWTIL, 2 ECTOMFHIESE, FIHEEME LT 350m E3E L7223, FiLDb
BEHENZEZ VI T L TCW D AN H D720, REITCTHEKELZ ZHE L EE I T LD /NNT A —

FLLTEETLHILLE L,

YOEOm & « Xh7m (R J510)
TT VORISR A - GBS AN E KSR
%O 4 HIFFRKESTR (2K 350m™)
AT N

BEEEREEN

£ 7KEA350m

vl v v i Pl

£ 7KEEOm

WS IE

X 6.1.3-23 BEARSLMHOFRE

5
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(4)  FERMEICHEES L7 KBRS 7 /L ORE S

B THELLET v Py NU—7FT /UK LI T ARETEENT[14] 2 5266 L, 555t
WADFEKBEEZRE L, £V T 74— a VOBEKEORIHER £ 6.1.3-8 ([T~ d, il
FHAREOYEEIL 10.73L/min & 720 1m XD OFE)HKEIL 0.107L/min/m & 725,

# 6.1.3-8  YULEE/K EMEHTHE R

754 HEEKE ImBYITEEKE
+—av (L/min) (L/min/m)
HRO1_RO1 7.10 0.071
HRO1_R02 10.35 0.104
HRO1_R03 2.84 0.028
HRO1_R04 3.76 0.038
HRO1_R05 3.20 0.032
HRO1_R06 8.15 0.082
HRO1_R0O7 10.78 0.108
HRO1_R08 48.25 0.483
HRO1_R09 2.06 0.021
HRO1 R10 10.77 0.108

i 10.73 0.107

MEIE URL OAFZEHLEITHUE R DAV H0E S IZIER CRIR TH D720, T 2 TOHEKED
MRS A 6.1.2 THHE L 720 4E URL350m O FEHIEKET — & &l 247 5, FEEMEIT
0.107L/min/m ToH VS LIfEL 72> TV D, ZD72, SEWER L 72E 7 AT IERIE & Sk L
TKBMVEREEET VLo TND EF X D,

D= IRHIEERE 7T U FOSE HIE 1.8X 107m/sec &% E LG H O EE1T-
Too TOREREZR 6.1.3-9 1T, HUEFHKREOFEHEIL 4.40L/min 720, 1m 4 Y OFEJH
KL 0.044L/min/m & 720 FERE & ARG LUTOEKERE ol T D7), UBEORE
TIIHRAI 2 EI A 1.0 X 106m/sec, JEIADEERET) 350m &3¢ E L 7o /KERHWE A IEE 7 /L Tl
SEEDDHZ L L LT,
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7 6.1.3-9 YUEHEKEMITRESR (EHZEMEK k=1.3 X 10/sec)

7354 EEKE ImBYITEEKE
T— 3> (L/min) (L/min/m)
HRO1_RO1 6.90 0.069
HRO1_R02 0.77 0.008
HRO1_R03 0.65 0.006
HRO1_R04 0.80 0.008
HRO1_R05 0.68 0.007
HRO1_R06 582 0.058
HRO1_R07 10.48 0.105
HRO1_R08 7.04 0.070
HRO1_R09 0.36 0.004
HRO1 R10 10.50 0.105

EH 4.40 0.044
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6.1.4  WRAE D KERHVE ST 7 W FE-S < Ik AK TIE O R figt bt o S

6.1.3 TM@@@KE_EDLKK@%E%L%Twé%wf esyfl (10 T, 6.6m £ >
F) EARE L, W5y MEHIREOWL S HHE~DOFEKE, Ly f~DFEKE (WIHHE) 2HEL
t(l6l¢n fENTAERIX, BEEOFIN B A EE L, BB L omKE, HiibXMEK
mELTEHELE,

Z D%, IEARRR E L THERAGREZE X T, WL HUE ~ DK E~G 2 5 8% T
Lz, BERGMIT, —EOHEKES Hil Ltmﬂﬂﬂ L~DZ T 0 hOXIR TIZH N DR E &
Tolzy ZOFRMITESE | WL ~OYIE KRBT A IEBEZRD S L4, ZORKIC
F 0 AU DA BUETE KM DMLy FLIE K B~ DR B 5 G LT,

>/ .
N\

R A 72 FR

nHHE

n /2 |—| |—|

5m (M)

<

K 6.1.41 ENHRY NT—27 T IIVNOUGHHE K Oy LA A —

1 oy oEF il

6.1.3 CHESL L 7o KERLHVE G E 7 /LSRN IC LA H0E 1 AR, HBHIRS 2RI & UL 53 L 10 &
AT B LTz, AU HTECL S FLO~HER LA 7w M, TRIREN 1 7 VB R HH5(1999): 0 23 [E

(23T D @ bV U BE R Hi e ALy O H AR BOE FEE - B Lo R ZEBRFE B 2 YRR F & )
[151ic31F 5 IV-209, X 4.2.2-2 | _maﬁkt—.ﬁ EDALSyFLTEZIR, 6 J OV IV-211 & 4.2.2-1
R THCE R B O FLO IR, o fLEE X XD FHNHE, PR L [FER, RO X DI
HIE LT,

S HLOTERIE, BN A 7 )V BRRMEAE(1999) [15] TIXER 2.22m, & X 4.13m OFETH
5. o, WrfliF 6.66m MR THREIND, 2O ENDK 6.1.4-2 T K92, A5 fLJE
WOHPE 1.5m, JEMED D 5.0m FPHOBER S 2 RREFR SR ET 52 & TLS %%ﬁﬁ?é
Z Ll Uiz, A5y ALEIRRIEEEREY A 7 VBRSNS (1999) TlX 6.66m THDH Z LA 5, 6.6m E
v F TGO LEEFRE L, T7bb, 100m S5O T /LTI HUHE TS5 R
N5 20.8m OALEIC1ILEZHRE L, TD% 6.6m &y F T 10 EraE Lz,
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MAFADETILIED

500D ® 4.22-1 ZRREMD SHE L 55 TUERREEH
LGy LR & Ay WU &
LG BUET I B A L7 AL WL bR I
(HERERE v F)
iR 2D (10m) 2d (4.44m) 2D (4.44m)
= e R 26D (13m) | 3d (o.66m) | 25D (5.55m)
>

D AUpbuEE T d LT

IZZZE I

= WHRFAEDOFEL5m, ERILS.omBEBRDEREHZ
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# 6.1.4-1 AW HUE M QML FLTE K B D B E s 5

_ # n4y 2 . - ; nae 1z E = r =

D77 | kmn | ke BHABKE L S e

(L/min) (L/min) No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 | No.10 (L/min) DUHFE | OLHFLE
HR1_RO1 7.10 4.65 0.12 0.35 0.17 0.04 0.46 0.04 0.74 0.45 0.53 0.00 7.55 3 8
HR1_R02 10.35 8.82 0.12 0.19 0.04 0.02 0.16 0.25 0.28 0.09 0.23 0.27 10.48 3 10
HR1_R03 2.84 2.04 0.05 0.07 0.08 0.20 0.01 0.00 0.32 0.29 0.00 0.00 3.05 7 10
HR1_R04 3.76 3.21 0.21 0.02 0.05 0.00 0.01 0.12 0.04 0.09 0.02 0.02 3.79 8 10
HR1_R05 3.20 2.13 0.06 0.11 0.02 0.20 0.82 0.00 0.00 0.56 0.00 0.00 3.90 6 8
HR1_R06 8.15 6.55 0.09 0.23 0.11 0.42 0.16 0.64 0.01 0.14 0.02 0.06 8.43 4 9
HR1_R0O7 10.78 7.70 0.01 0.01 0.04 0.95 0.11 0.35 0.32 1.15 0.88 0.17 11.69 3 7
HR1_R08 48.25 38.19 5.54 0.48 1.04 0.71 0.40 1.47 0.78 0.34 0.05 0.01 49.01 2 5
HR1_R09 2.06 157 0.02 0.00 0.06 0.09 0.00 0.00 0.17 0.10 0.09 0.47 2.57 8 10
HR1_R10 10.77 9.22 0.07 0.19 0.97 0.03 0.14 0.07 0.05 0.04 0.01 0.04 10.83 7 9

Ty 10.73 8.41 0.27 1113 | &E517 &&t867L

XA L P1F0.1L/min Lk 0.5L/min RiED 0537l
XEIIE0.5L/min DR
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# 6.1.4-2 HUBIZAET 5 EEEINH OFEFIER R (L5 FLIRHIR)

D734 €—2a D724 €—23av2 D754 €—23v3 D754 €—2ar4 D724 €—2avhb V754 E€E—2326 D754 €—2avl D754 €—328 D754 €—23>9 | U754E—23210
HR1_RO1tun HR1_R02tun HR1_RO3tun HR1_RO04tun HR1_RO5tun HR1_RO6tun HR1_RO7tun HR1_R08tun HR1_R09tun HR1_R10tun
gInE E EInE RE EInE RE EInE RE EInE RE FInB E EInE E EInE nE =t o= =t k=3
&5 (L/min) &5 (L/min) &5 (L/min) &5 (L/min) &5 (L/min) &S (L/min) &5 (L/min) &5 (L/min) S (L/min) S (L/min)
17544 5. 55E-01 16481 1. 59E+00 16867 1. 33E-01 16751 2. 08E-01 17078 1. 89E-01 17531 1. 32E+00 17802 2. 32E+00 17145 5. 80E+00 16195 9. 03E-02 18307 6. 11E-01
17299 1. 60E-01 16480 6. 11E-01 16882 1. 24E-01 16710 1. T6E-01 17052 1. 65E-01 17517 7. 11E-01 17697 2. 76E-01 17147 4. 76E+00 16792 8. 86E-02 18317 5. 38E-01
17468 1. 09E-01 16149 2. 40E-01 16375 1. 08E-01 16760 1. T3E-01 17046 1. 56E-01 17153 1. 86E-01 17750 1. 81E-01 17128 2. 38E+00 16557 8. 14E-02 18308 2. 80E-01
17405 9. 73E-02 16350 1. 59E-01 16329 3. 02E-02 16738 1. 51E-01 17039 6. 11E-02 17514 1. 32E-01 17743 1. TME-01 17143 1. T1E+00 16809 6. 52E-02 18203 2. 51E-01
17489 8. 61E-02 16237 1. 47E-01 16873 2. 49E-02 16473 1. 01E-01 16399 4. 23E-02 17480 9. 92E-02 17540 1. 20E-01 17141 6. 91E-01 16511 6. 04E-02 18226 2. 06E-01
17368 8. 31E-02 16238 1. 40E-01 16654 1. 58E-02 16709 6. 24E-02 16155 8. 99E-03 17394 9. 23E-02 17605 1. 15E-01 17113 5. 75E-01 16196 5. 70E-02 18228 2. 04E-01
17298 5. 29E-02 15931 1. 27E-01 16363 1. 53E-02 16410 5. 41E-02 16233 7. 14E-03 17219 5. 31E-02 17773 9. 60E-02 17088 3. 69E-01 16228 3. 82E-02 17485 1. 65E-01
17466 3. 76E-02 16322 1. 08E-01 16855 1. 38E-02 16660 5. 30E-02 16296 6. 89E-03 17466 4. 99E-02 17769 8. 88E-02 17118 3. 06E-01 16227 3. 37E-02 18063 9. 26E-02
17226 3. 74E-02 15830 9. 67E-02 16813 6. 92E-03 16622 1. 53E-02 16727 3. 69E-03 17024 4. 47E-02 17686 7. 34E-02 17002 2. 99E-01 15984 2. 00E-02 18280 7. 98E-02
17113 3. 62E-02 16458 9. 00E-02 15963 6. 83E-03 15877 1. 27E-02 16771 2. 65E-03 17330 2. 89E-02 17096 5. 97E-02 17074 2. 93E-01 16532 1. 58E-02 17484 5. 48E-02
17412 2. 90E-02 16354 8. 45E-02 16367 6. 33E-03 16189 1. 14E-02 16418 2. 39E-03 17230 2. 86E-02 17706 5. 26E-02 17017 2. 55E-01 16153 1. 37E-02 17905 4. 19E-02
16955 2. 87E-02 15497 8. 35E-02 16528 4. 82E-03 16159 8. 23E-03 16482 1. T3E-03 16984 2. 49E-02 17333 3. 62E-02 16556 1. 87E-01 16594 1. 11E-02 18016 3. 96E-02
17515 2. 85E-02 15695 7. 86E-02 16362 4. 64E-03 16406 8. 22E-03 17059 6. 02E-04 16605 2. 48E-02 17110 3. 49E-02 17047 1. 87E-01 16583 8. 63E-03 18029 2. 90E-02
17369 2. 20E-02 16342 6. 43E-02 16047 4. 39E-03 16322 6. 10E-03 3091 5. 87E-04 17215 1. 98E-02 17562 2. 97E-02 16971 1. 58E-01 16055 4. 34E-03 17398 2. 83E-02
16547 1. 14E-02 16436 4. 74E-02 15962 4. 33E-03 16491 6. 05E-03 9049 3. 55E-04 16638 1. 36E-02 16891 2. T1E-02 17061 1. 40E-01 16226 2. 10E-03 18030 2. 47E-02
16843 1. 12E-02 16305 4. 45E-02 16276 1. 07E-03 15914 5. 68E-03 11699 1. 36E-04 16912 7. 54E-03 17032 1. 97E-02 17037 1. 13E-01 16542 1. 65E-03 179717 2. 35E-02
17055 1. 07E-02 16829 4. 32E-02 16631 4. 83E-04 16127 5. 58E-03 16728 6. 84E-03 16783 1. 53E-02 17124 1. 12E-01 16090 1. 27E-03 17991 1. 88E-02
16844 9. 55E-03 16018 3. 67E-02 4580 2. 56E-04 16234 5. 16E-03 16580 3. 17E-03 17481 1. 34E-02 16258 8. 21E-02 16496 1. 24E-03 17696 1. 65E-02
16524 8. 98E-03 16517 1. 59E-02 8049 1. 7T3E-04 15841 4. 97E-03 16579 2. 31E-03 17323 1. 32E-02 16625 6. 87E-02 1309 9. 76E-04 18222 4.78E-03
17056 8. 63E-03 16406 1. 30E-02 4575 1. 45E-04 16188 4. 56E-03 17382 1. 56E-03 17136 7. 55E-03 16657 6. 65E-02 18121 3. 07E-03
17204 1. 20E-03 16019 1. 06E-02 156142 1. 25E-04 16068 4. 44E-03 16624 1. 14E-03 17466 1. 42E-03 16906 6. 44E-02 17854 2. 80E-03
16849 2. 34E-03 16043 9. 59E-03 2425 1. 08E-04 16221 4. 14E-03 16544 1. 01E-03 16753 3. 13E-03 16789 4. 80E-02 18093 1. 76E-03
16713 6. 04E-04 14751 1.29E-03 13820 3. 44E-03 15993 5. 39E-04 17629 1. 99E-03 16901 4.72E-02 11280 1. 56E-03
15673 5. 92E-04 15585 3. 60E-03 16160 2. 21E-03 16872 4. 64E-04 16481 6. 44E-04 16660 3. 97E-02 17397 3. 18E-04
13521 3. 92E-04 15837 1. 63E-03 13979 1. 7T3E-03 12335 3. 12E-04 16825 5. 22E-04 16448 2. 68E-02 14810 2. 30E-04
16714 2. 67E-04 12430 6. 98E-04 15842 1. 32E-03 1859 1. 95E-04 16160 4. 20E-03
2416 2. 02E-04 5806 1. 62E-04 16409 1. T0E-04 12138 1. 46E-04 16500 3. 87E-03
10724 1. 16E-04 11397 1. 31E-04 8488 1. T0E-04 16855 1. 40E-04 15169 1. 66E-04
156105 1. 06E-04 10053 1. 12E-04 2042 1. 29E-04 15745 1. 20E-04 8612 4. 03E-04
11700 1. 07E-04 16123 1. 19E-04 8878 1. 63E-04
15756 1. 07E-04
15394 1. 06E-04
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0.10 - 0.10 - 0.10 I 0.10 ] I [
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# 6.1.4-3 A FLEKIZED D EDZ H 5 OiFEKEOEIE

53 FLiEKE DEDZEKE &

VTIAE=23 07T T No2 | Nod | Nod | Nob5 | Nob | NoZ | Nos | Nod | Nodo 13
RO1 01 39% 6% 0% 97% 5%  48% 5% 12% 6% - 12%
RO1 02 58%  17%]  46%  94% 4% 6%  45%  44%]  37% 15% 28%
RO1 03 24%  24%] 204 20| 60w - 0% 77%] 8% - 31%
RO1 04 5w 92%]  91%|  57%|  85%  14%  99%|  83%  99%]  96% 43%
RO1 05 3wl 74%  84% 6% 13%] - 4% 0w - - 12%
RO1 06 74% 1% 5% 1% 21% o%]|  100%]  20%]  88% 100% 15%
RO1 07 100%]  99%|  100% 1% 63%  57%  85%  11% 0% 33% 20%
RO1 08 8% 10% 18% 6% 58% 79| 38%  40%]  88%|  95% 14%
RO1 09 65% - 74% ou| 29w - 8% 11%]  100% 8% 21%
RO1 10 95%|  55% 6%  92%  20%  61%|  99%  62%  97%|  96% 28%

EIKE0.001L/minLL TEEL

X713 EDZ EE

50%LA I



# 6.1.4-4 WIS ET HEEEINEH OWMEREM R (o FLimElR) (1)
U754 €—>a>l J754E— 322 U754 €—>3>3 Y754 €—ari4 Y754 tE—>a>h
HR1_RO1pit | BN BHES | KE (L/min) HR1_R02pit | ElhBES | H#E (L/min) HR1_RO3pit | EINBEHES | _E (L/min) HR1_RO4pit BEhBEE | = (L/min) HR1_RO5pit EnBEES | = (L/min)
D 5 A 4.79E-02 1 B #H i 6. 81E-02 P % A1 1. 25E-02 : 1 5 #H i 1. 12E-02 : 1 5 #H i 1. b4E-03
1 17056 3. 44E-04 1 15585 2. 43E-02 1 9027 2. 60E-04 16751 1. 97E-01 17052 5. 50E-02
17412 7. 34E-02 16019 2. 46E-02 16859 3. 93E-02 9 W 5 #H 15 1. 67E-02 1 B Hig 7. 89E-02
D %A 2.12E-02 1 B #H i 3. 36E-02 P % A1 1. 63E-02 16751 1. 51E-03 1420 2. 04E-04
3653 1. 00E-04 2 15517 2. 18E-03 15839 4. 25E-04 1 B #H 15 4. 90E-02 9 3889 5. 16E-03
12994 2. 41E-04 15837 1. 57E-01 9 16276 2. 54E-04 3 4619 9. 80E-04 4986 5. 43E-04
2 16849 1. 85E-02 W % H 15 1. 67E-02 16572 2. 95E-02 4621 9. 80E-04 15105 2. 45E-04
17458 4. 66E-02 3 4238 7. 49E-03 16856 1. 86E-02 16409 3. 14E-03 17059 2. 17E-02
17489 4. 86E-03 11396 3. 44E-04 16882 3. 48E-03 1 B #H i 1. 13E-03 1 B #H i 1. 37E-02
17515 2. 60E-01 15837 1.19E-02 W % #i8 1. 66E-02 4 12443 1. 36E-04 3 15105 2. 52E-03
D % A 1. 65E-02 W B #H i 2. 15E-02 3 15962 2. 00E-03 14012 6. 03E-04 15482 1. 14E-04
12135 1. 04E-04 4 10359 9. 28E-04 15963 1. 45E-02 1 5 #H i 1. 06E-02 1 5 #H i 1. 33E-02
3 12136 3. 26E-03 10763 3. 63E-04 16856 4. 38E-02 5 13144 1. 55E-03 1657 1. 34E-04
16524 2. 29E-02 5 W % A1 6. 87E-03 W % #i8 4.01E-02 15530 3. 98E-04 4 16296 5. 15E-03
17332 1. 32E-02 16406 1. 53E-01 4 14698 1. 01E-04 1w 5 #H i 1. 69E-02 16482 2. 15E-02
17458 1. 13E-01 W B #H i 1. 53E-02 15490 2.61E-04 3993 1. 70E-04 16713 1. 64E-01
4 W % #i8 3. 50E-02 6401 1.97E-03 16869 1. 64E-01 6 3997 1. 09E-04 1 5 18 1. 10E-01
16011 1. 19E-03 6 16237 2. 00E-02 W % #i8 4. 73E-03 13278 1. 78E-04 5 14981 2.07E-04
D % A 2. 26E-02 16342 1. 88E-03 5 13248 1. 06E-03 16622 1. 06E-01 15227 8. 36E-04
5 2136 2. 11E-03 16407 2. 13E-01 153717 1. 28E-04 7 W % #H15 3. 56E-02 17078 7. 09E-01
17466 4. 36E-01 W % A1 1. 28E-01 16867 1. 95E-03 15914 1. 91E-04 7 W % #ig 1. 39E-04
17468 1. 42E-03 10059 1. 52E-04 7 P % A1 8. 712E-04 8 1 B #H i 7. 06E-02 16283 2. 89E-03
D % i 1. 81E-02 1 16305 2. 69E-03 16505 3. 18E-01 16188 1. 44E-02 g 14684 3. 99E-04
6 6755 3.91E-03 16306 3. 12E-02 P % A1 2. 19E-01 9 P 5 Hi3 2. 03E-02 16842 5. 59E-01
6758 1. 27E-04 16407 1. 19E-01 8 14560 1. 61E-04 10871 1. 29E-04
17298 1. 54E-02 W 5 #H i 4. 02E-02 16855 6. 57E-02 1w 5 #H i 1. 61E-02
%A 1. 12E-01 14122 1. 83E-04 9 P % A1 2. 88E-03 10 16159 2. 26E-04
10728 3. 15E-03 8 15830 1. 42E-03 15087 5. 42E-04 16710 4.22E-04
7 17088 1. 42E-01 16238 9. 09E-03
17368 8. 26E-03 16305 4. 12E-02
17467 4. TAE-01 9 P 5 Hi5 8. 40E-02
%A 5. 45E-02 16305 1. 46E-01
15050 1. 02E-04 10 W 5 H i3 4. 10E-02
8 16844 5. 19E-04 16480 2. 28E-01
17368 1. 07E-01
17369 2. 83E-01
W % A 3. 10E-02
9 15590 7. 31E-03
17368 2. 20E-01
17369 2. TAE-01
10 P % A5 1. 69E-04

6-72



7 6.1.4°5 W FLICRZET H EEEINEH ORERE

fii R (G5 FLIRHIEE) (2)

J754€—>326 y754E—va>vl 754 €—>3>8 J754€—>3>9 U754+E— 3210
HR1_RO6pit | EIMBES | #E (L/min) HR1_RO7pit | ElhBES | H#E (L/min) HR1_RO8pit | EIMBES | H#E (L/min) HR1_RO9pi t EhBEES | =g (L/min) HR1_R10pit EnBEES | = (L/min)
D 5 A 6. 59E-02 1 1 B #H i 9. 89E-03 P % A1 4. 62E-01 1 5 #H i 1. 32E-02 1 5 #H i 6. 67E-02
1 4896 1. 24E-04 9 1 B #H i 1. 36E-02 6262 2. 26E-04 1 15025 2. 06E-04 1 12373 2. 45E-03
4899 2. 28E-02 16695 1.17E-04 12259 2. 48E-03 16809 6. 95E-03 16212 7.81E-04
D %A 1. 95E-03 3 1 B #H i 4. 10E-02 : 16500 8. 62E-02 1 B #H 1 4. 29E-02 1 B #H i 1. 01E-01
11737 1. 44E-04 6715 1. 87E-04 17088 6. 03E-01 3 13143 2. 64E-04 2633 1. 23E-03
’ 13327 1. 02E-03 W 5 Hi5 1. 37E-02 17113 1. 91E-01 16265 2. 62E-03 17678 1. 45E-02
15050 3. 23E-04 10965 3. 26E-04 17118 3. T9E-01 16266 1. 22E-02 2 17747 2. 52E-03
17325 2. 21E-01 4 14826 6. 11E-04 17147 3. 81E+00 1 B #H i 1. 90E-03 17808 1. 98E-02
17382 8.21E-03 17540 7. 47E-03 P % A1 4. 59E-02 4 16090 1. 32E-02 18121 2. 63E-02
W % i3 4.97E-03 17750 9. 30E-01 2 16500 1. 69E-02 16265 1. 01E-02 18226 1.97E-02
3 16638 8. 82E-02 P % Aig 1. 21E-02 17147 4. 19E-01 16266 6. 39E-02 1 B #H i 6. 12E-02
17382 1. 47E-02 5 6995 9. 11E-05 P % A1 1. 88E-01 1 5 #H i 7. 46E-04 8030 2. 29E-03
17514 1. 75E-03 17773 4. 25E-02 3 13913 8. 57E-03 11238 3. 76E-04 16839 1.12E-04
W % #i8 4. 95E-02 6 W % A1 2. 01E-01 17047 3. 80E-01 5 14830 2. 13E-04 3 17397 4. 42E-02
4 15782 1. 13E-04 17773 1. 50E-01 17145 4. 68E-01 14831 3. 41E-04 17398 2. 15E-02
17024 1. 86E-02 W 5 #H i 2. 68E-01 P % 13 4. 58E-02 15080 1. 17E-04 18303 6. 66E-02
17517 3. 48E-01 7 12039 1. 59E-02 4694 5. 28E-03 16055 6. 42E-04 18307 7. T3E-01
W % i3 3. 51E-02 17605 3. 11E-02 12227 1. 38E-04 1 % F 15 1. 38E-02 W % #ig 3. 14E-02
5 11265 6. 85E-04 W 5 #H i 1. 23E-01 4 15835 3. 45E-03 7 15984 4.29E-02 4880 1. 40E-03
16984 4. 79E-02 8 17743 5. 32E-03 16657 3. 41E-02 16616 1. 09E-01 4 5093 3. 30E-04
17466 8. 03E-02 17802 1. 02E+00 17128 3. 64E-01 8 W % A1 1. 04E-02 16451 8. 49E-04
D % A 8. 80E-04 W B #H i 5. 25E-04 17145 2. 55E-01 15962 8. 76E-02 16542 1. 31E-04
6 17441 4. 53E-01 9 15925 4. 36E-04 P % A1 2. 32E-01 9 1 B #H i 9. 33E-02 1 5 #H i 2. 91E-02
17480 1. 85E-01 17802 8. 78E-01 5 15805 1. 11E-04 16511 1. 44E-04 5 9370 1. 63E-03
7 %A 1. 03E-02 P 5 Hi5 5. 46E-02 16657 1. 66E-02 10 P 5 Hi3 3. 73E-02 11617 1. 26E-02
W % A8 2. 85E-02 4365 1. 68E-04 17145 1. 54E-01 16106 4. 29E-01 18228 1. 02E-01
g 15768 1. 65E-03 10 5698 1. 87E-04 P % A1 1. 08E-01 1 5 #i3 4. 04E-02
16580 2.17E-03 17466 2. 20E-02 16660 1. 01E-01 2873 5. 40E-04
17230 1. 11E-01 17629 8. 85E-02 6 17074 4. 09E-01 2875 1. 46E-03
W % A8 1. 86E-02 17143 6. 00E-02 6 3232 5. 09E-03
9 13515 1. 16E-03 17145 7. 89E-01 6904 1. 06E-03
13516 1. 46E-03 P % A1 3. 01E-01 6906 8. 64E-04
10 D % A 5. 88E-02 3674 3. 37E-02 8569 4. 59E-03
6120 1. 73E-04 7 7335 3. 41E-02 18203 1. 19E-02
17012 3. 94E-01 7 P 5 #i3 4. 95E-02
17074 2. 14E-02 6931 6. 89E-04
W % #Ai8 1. 37E-01 1 % #H i 2. 69E-02
15365 1. 30E-04 8 14433 4. TTE-04
8 16971 2. 14E-02 18029 1. 60E-02
17017 4. 37E-03 9 1 % i 9. 72E-03
17124 1. T7E-01 18222 2.91E-04
9 D % A5 3. 99E-02 P 5 H i3 4. 24E-02
9810 5. 62E-03 10 6313 3. 56E-04
10 W % A8 7. 55E-03 17194 1. 57E-03
14645 2. 24E-04
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WAL EZZF#ET B EIN A (0.01L/min B E)

Joy AL & DA FEEIR R 434

L/min

1
1m||

107
103
104

105

RGy FLIB K B oA

106

6.1.4-25 WL FLASFEEINH 046 & ALy FLiE Kk B34 (HR1_RO1)

WL & A2 F#ET B ENE  (0.011/min P E)

ATy FLIB K B3 AT

6.1.4-26

B3 LA ZEEIIL A 434 & AV FLiE K B34 (HR1_R02)
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WAL EZZF#ET B EIN A (0.01L/min B E)

RGy FLIB K B oA

X 6.1.4-27 ALy ALAGEEIH oA & ALy FLIEK B34 (HR1_RO3)

WL & A2 F#ET B ENE  (0.011/min P E)

ATy FLIB K B3 AT

X 6.1.4-28 ALy fLAZERIN H o040 & ALy FLIEK B3 A (HR1_R04)

6-75




WAL EZZF#ET B EIN A (0.01L/min B E)

R FLIE K B A3 AT

6.1.4-29 Mo FLASERINL A A & Aoy FLis /K B 534 (HR1_R05)

WAy FLE R 7T B ENE (0.01L/min UL 1)

ATy FLIB K B3 AT

6.1.4-30 Ao LASERINL A 404 & A5 FLIE K By A (HR1_RO06)
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WAL EZZF#ET B EIN A (0.01L/min B E)

Joy AL & DA FEEIR R 434

RGy FLIB K B oA

6.1.4-31 WLy FLAZEEINH 040 & ALy LBk B34 (HR1_RO7)

WL & A2 F#ET B ENE  (0.011/min P E)

ATy FLIB K B3 AT

6.1.4-32 Aoy FLAERIN A 43 An & Aoy fLis K 534 (HR1_R08)
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WAL EZZF#ET B EIN A (0.01L/min B E)

e

Joy AL & DA FEEIR R 434

RGy FLIB K B oA

6.1.4-33 oy FLAZERIN A A & Aoy FLis K B 534 (HR1_R09)

WL & A2 F#ET B ENE  (0.011/min P E)

ATy FLIB K B3 AT

6.1.4-34 WLy FLARZEEIN B 046 &ALV FLiE K B34 (HR1_R10)
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neFLiEKE alL/min)

q (L/min)

q (L/min)
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r(m)
6.1.4-35 HR1_RO08 HuiEH K& & Hliv H RO B%R
4 I T T T
L ®-
No. 17147 (No.1):
|
51 ]
[ No. 17145 (No. 6)
[ No. 17145 (No. 3)
it No. 17145 (No. 4) 7
I No. 17145 (No.5) \\," No. 17147 (No. 2)-
"»we 5 4 i ®]
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20 40 60 80

FNBFEr (m

6.1.4-36 HR1_RO08 ALy fLiE/k & & Elh B 8 0 %
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<RO8_#E|#LH No.17145, r=62.196(m) T=1.69426*10"-8 (m2/sec)>

<RO8_#|:LH No.17147, r=97.7029(m) T=1.84227*10~-8 (m2/sec)>

6.1.4-37 HR1_RO08 THUE K Oy FLIEKENR L 2 DDOEIFLH O E K
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(3)  ILARKIIRIT & 2 A5y HUiE K ULy FL~ D 5 A

D IEAXRLOET ML

(2) TRAYHERLL AL 2 3E LT KEMERNEE 7 /LSBT, AR & U TR &M%
IR T, AGTHLSRALSTHUE ~ OB K E~G- 2 5 58 A 7l U7z, 1K SRI3— 78 O /K B 2 i it
LA 0~ 7 70 FEAZBEL T, ZHICHIET 2ERRMERELT o7 (K
6.1.4-38),

YAy
\ \

X 6.1.4-38 K5 FLEA~D T T 7 DA A —VK

1EAKRRIR DRI G &4 5455 FL%, @0.1L/Mmin LA EE . @0.5L/min LA LD 2 77— & Lz,

777 N BEFH XA FLEE 20D 1.6m & Lz, £/, kBOREICELTIX, 3) THRL
X ICYLERIA~DO T V7 7 7 O R BAEEN 1.3X107m/s ThH Z L& & IHIZEER O
FRMED 1.0X106m/s TH D Z &6, IEIEZEEROE KM (1.0X106m/s) 7L 27 T 7 b
O HEEE (1.3X107m/s) £ THRIND & LT, AT L 13%D@FEKMEICRE D & Lz,

INETF Y ANy NT—=JETNVTET T HZ L2 D, 777 FRD BRI RE
T IALDRRE T 1EZ K 6.1.4-39 13T, AWy AR OFAKMER 77 07 MEANZ IV FLIZE L
T, SRR, TOBKEE AR T SEHZ L L Uiz, 7T 7 bk BHEPH T FLEER 2>
5 1.5m THDHZ LD, BABREEKTSED /50 71E, AL E UTEE L2 A 1.5m, JiE
DD 5.0m G HAMINT, 4% 3.0m, JEME)ND 6.5m #iH £ COME A @R T 5/ T L L
Tzo ZOWE, W5 HLEZZFET D EDZ O THEERICHKR Y Z& & L, 777U bORBHEFAL,
70 MR RE LICBHEN ORI LTCBHNZET D2 LICE D S BITEN D ARetED & 508,
AKETMUICBNTIZDO X SR 2WRBITEE LN & & Lz,
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o—e BB K/INATDHRTE

X 6.1.4-39 S FLEA~D 7T 7 N DR ETTiE

2) 1AK% O HUETH K & K ULy FLIF K &

1) TERE LI AKR O S CUHLECAS LK EZFE L, (2) TEHE AN
~OEKEIIKTT DIRBEE KO-, o, ZOXRIT LY E U 2455 5LEHE KM O L5y
FLIBK EA~DOEEERF LTz,

a. 0.1L/min LA EDALSyFLIZ % D 1R AR RS 5

VT FA =33 O IR RE OISR AR 6.1.4-6 [T, FHETRLTND DN
IEAKRI R EAT S T2 LT B,

1k K65 2 1% 0D 45 AL 4y FL DR K B T 0.11L/min & %F5RRATOY0HEEE /K & 0.27L/min (2
T 39%IIA LT 5, K EAY 0.1L/min LA F Oy FLITH/INT 4 f&771/10 > b KT
10 f&FT/10 ¥ T, 42 100 FLOLSTFLOW, 76 FL.C 0.1L/min &7~ 3, ILAKXKATO 51 fL
(KBS 0.1L/min LA F OGO EITEL L 2> T D,

— 77, YUE~OEKEITIEAKF % T 8.66L/min & . XRAETOYHE KR 8.41L/min (2~
THIML TS, ZHFLSIA~DT T T MZEDBEKOEONERNT-Z LITX b, Wbl
EASOFEAKPEM LI b D EEZ HID, W54l 10 FL D DIFEK S & O 7oKL, K%t
AT 11.18L/min, %3t 9.72L/min LA LT\ 5, §HfliE b, Tik<5,
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£€8-9

# 6.1.4-6  1EIKKIEER OHUETEK K Oy FLIEK BB ERE S (0.1L/min P 1)

— 5 [ TR 5 = . TR T ; =

(L/min) (L/min) No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 | No.10 (L/min) D5 FLER
HR1_ROT 755 5.56 0.04 0.12 007 0.05 011 0.05 028 021 017 0.00 6.64 5
HR1_R02 10.48 9.31 0.03 0.06 0.05 0.04 0.05 007 0.10 0.13 0.05 0.04 9.92 8
HR1_RO3 3.05 2.26 0.05 0.07 0.08 007 0.01 0.00 012 0.08 0.00 0.00 2.75 9
HR1_R04 3.79 3.37 0.05 0.02 0.06 0.00 0.01 0.04 0.04 0.09 0.02 0.02 3.72 10
HR1_R05 3.90 243 0.06 0.05 0.03 0.10 0.26 0.00 0.00 015 0.00 0.00 3.08 8
HR1_R06 8.43 7.23 0.09 0.09 0.03 0.12 0.05 021 0.01 0.05 0.02 0.06 7.96 8
HR1_RO7 11.69 772 0.01 0.01 0.05 021 0.04 0.09 0.05 0.59 0.20 0.04 9.02 7
HR1_RO8 4901 37.32 1.88 0.09 0.52 0.38 0.09 0.48 0.31 013 0.05 0.01 41.26 4
HR1_R09 257 1.65 0.02 0.00 0.06 0.09 0.00 0.00 0.08 0.15 0.09 0.10 2.25 8
HR1_R10 10.83 9.75 0.07 0.08 0.39 0.07 0.04 0.07 0.05 0.04 0.01 0.05 10.62 9

Ty 11.13 8.66 0.11 9.72| &EF767.

AL U0 1L/min LLEDAOS A
XA IE KX REREFL




b. 0.5L/min LA EORLSy FLIZKET 5 17Kk RRS F

VT FA 8= 9 RO IR RE O a2 #R 6.1.4-7 [T, FHETRLTND DN
1EARXR ZIT - 723 L Cd 5, RZ02, 03, 04, 09 (T4 TOISFLT 0.5L/min LA F CTh -7
7o, LK AT > TR,

1B AR5 Sl 14 O A5y FLOTE K B )T 0.17L/min & R ATOHHE /K E 0.27L/min (2 b
T 61%ITA LT D, JBAKED 0.5L/min LA F Oy FLITH/INT 8 f&T/10 > b HK T
10 f&FT/10 ¥ T, 42 100 FLOLSTFLOW, 95 FLC 0.5L/min &7~ 3, LK ATD 86 fL
(K BN 0.5L/min LA F OGO EITE L > T D,

— 75, PLE~OEEAEITIEAH % T 8.44L/min & . XPEBTOHE /K & 8.41L/min (ZH~
THOTNITHIML TWD, ZIUTSGHA~AD 7 Z 7 M XV EAKOHONERNT-Z LI2XD,
R HRE~OIFERBHEIM L7 b D EBZ HiD, 53 FL 10 LD DIFEK S & O T K &I,
1EK%FHERT 11.18L/min, 5% 10.11L/min &3 LT\ 5, 3M0T@) Tik<35,
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$8-9

# 6.1.4-7  1EIKKIEER OHUETEK K Oy FLIEK BB ERE S (0.5L/min P 1)

— 5 [ TR 5 = . TR T ; =

(L/min) (L/min) No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 | No.10 (L/min) D5 FLER
HR1_ROT 755 495 0.12 0.36 0.17 0.04 0.54 0.04 0.18 0.63 0.14 0.00 7.18 8
HR1_R02 10.48 8.82 0.12 0.19 0.04 0.02 0.16 0.25 0.28 0.09 0.23 0.27 10.48 10
HR1_RO3 3.05 2.04 0.05 0.07 0.08 0.20 0.01 0.00 0.32 0.29 0.00 0.00 3.05 10
HR1_R04 3.79 3.21 0.21 0.02 0.05 0.00 0.01 0.12 0.04 0.09 0.02 0.02 3.79 10
HR1_R05 3.90 2.33 0.06 0.11 0.02 0.23 023 0.00 0.00 015 0.00 0.00 3.13 10
HR1_R06 8.43 6.70 0.09 0.23 0.11 0.42 0.21 0.20 0.01 0.15 0.02 0.06 8.20 10
HR1_RO7 11.69 7.60 0.01 0.01 0.05 021 0.12 0.37 0.33 0.59 0.20 0.17 9.68 9
HR1_RO8 4901 37.59 1.87 0.51 0.46 023 0.46 0.48 029 0.38 0.05 0.01 42.33 8
HR1_R09 257 1.57 0.02 0.00 0.06 0.09 0.00 0.00 0.17 0.10 0.09 0.47 257 10
HR1_R10 10.83 9.61 0.07 0.21 0.38 0.07 0.15 0.07 0.05 0.04 0.01 0.05 10.70 10

Ty 11.13 8.44 0.17 10.11 &5H954.

¥ETYIE0.5L/min LLEDLSF
KRS ALK SREHEFL




(4) 1AK% D HUETEK oA

HFVTIA =T 3 OHHE 100m RIZHEIT HEKELX 6.1.4-40 IZR-7,
KERBIFAREITIEIM L TV D, RZ08 721 LT\ d, RELRENHENEZNZEL L e
V7 I7A4E—varTiE, 777 MBEINTARAS T2 E0EINE LHHUELERZLTNWDH AT
EEDENEIZRR D0, 770 MEBICKVBKOHAOTH D340 TEHENNT A, HlE
\ZDRND A T il THANRHT 5, LavL, RZ08 IIREARENHNEZ W=D, Zhb
DENENRFRI L THLZERHY ., 77U MIXYHUE~EFET 53 T HEN N - OIHUE
BARENKD L-bo B2 LN,

noEEKE

45

40
w5t SRAT

B xR % (0.1/min L LR R)
30 | S (0.5t /minkl b BB

25

35

20

BKE (L/min)

15

10

T

HR1_R09
HR1_R10

HR1_RO2
HR1_RO3
HR1_R04
HR1_ROS
HR1_R06
HR1_RO7
HR1_ROS

)
(=}
o
—
o<
T

X 6.1.4-40 KV T 34— 3 rOHhE 100m EI2B1T ARjEAKE

a. 0.1L/min LA E DM FLIZ 3T 2 1k A S fE 3

KV T ITA =23 VOHUERY bm T EICHUEEAKREEZEF LR LK 6.1.4-41~[¥
6.1.4-50 |2/~

OB A2 T 25U A AL 1.0X10“L/min YA EOiEZ & OFNH OiEZ £ 6.1.4-8 |2
N I

Fio, FIV T TAE—T 3 L OYUEREE OHEKES M Z K 6.1.4-51~X 6.1.4-60 (Z777,
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# 6.1.4-8 PLUBEICRZET D EEEINHOMEREREE (0.1L/min PLED kK%K %)

D734 €—2a D724 €—23av2 D754 €—23v3 D754 €—2ar4 D724 €—2avhb V754 E€E—2326 D754 €—2avl D754 €—328 D754 €—23>9 | U754E—23210
HR1_RO1tun HR1_R02tun HR1_RO3tun HR1_RO04tun HR1_RO5tun HR1_RO6tun HR1_RO7tun HR1_R08tun HR1_R09tun HR1_R10tun
gInE E EInE RE EInE RE EInE RE EInE RE FInB E EInE E EInE nE =t o= =t k=3
&5 (L/min) &S (L/min) &S (L/min) &S (L/min) &S (L/min) &5 (L/min) &5 (L/min) &5 (L/min) S (L/min) S (L/min)
17544 5. 67E-01 16481 1. 63E+00 16867 1. 56E-01 16751 2. 39E-01 17046 1. T4E-01 17531 1. 32E+00 17802 1. 99E+00 17145 5. 49E+00 16792 9. 53E-02 18307 7. 12E-01
17299 2. 06E-01 16480 6. 00E-01 16882 1. 26E-01 16710 1. T6E-01 17052 1. 66E-01 17517 9. 14E-01 17697 3. 26E-01 17147 3. 65E+00 16195 9. 03E-02 18317 5. 38E-01
17405 1. 23E-01 16149 2. 57E-01 16375 8. 96E-02 16760 1. T3E-01 17039 6. 13E-02 17514 2. 01E-01 17743 1. T4E-01 17128 2. 59E+00 16557 8. 14E-02 18308 3. 21E-01
17468 1. 02E-01 16350 1. 67E-01 16873 2. 52E-02 16738 1. 51E-01 16399 4. 29E-02 17153 1. 83E-01 17750 1. 59E-01 17143 1. 83E+00 16809 6. 52E-02 18203 2. 58E-01
17489 9. 47E-02 16237 1. 57E-01 16855 2. 06E-02 16473 1. 04E-01 16296 2. 58E-02 17480 1. 10E-01 17769 1. 38E-01 17141 7. 15E-01 16511 6. 43E-02 18226 2. 23E-01
17298 6. 64E-02 16238 1. 52E-01 16363 1. 56E-02 16709 6. 26E-02 17078 2. 47E-02 17394 9. 51E-02 17686 1. 10E-01 17113 5. 27E-01 16196 5. 70E-02 18228 2. 19E-01
17412 6. 17E-02 15931 1. 34E-01 16329 1. 19E-02 16410 5. 44E-02 16155 9. 30E-03 17024 8. 89E-02 17540 1. 08E-01 17088 4. 84E-01 15984 5. 63E-02 17485 1. 36E-01
17466 5. 26E-02 16322 1. 14E-01 16654 1. 07E-02 16660 5. 36E-02 16233 7.17E-03 17219 6. 56E-02 17605 1. 04E-01 17002 3. 33E-01 16228 3. 82E-02 18063 9. 80E-02
17368 5. 11E-02 15830 1. 02E-01 16813 7.19E-03 16622 2. 43E-02 16727 3. 75E-03 17230 6. 46E-02 17773 8. 31E-02 17074 3. 05E-01 16227 3. 37E-02 18280 8. 12E-02
17113 4. 45E-02 16354 9. 74E-02 15963 7. 05E-03 15877 1. 40E-02 16771 2. 66E-03 17466 5. 28E-02 17096 6. 83E-02 17017 2. 90E-01 16532 1. 61E-02 17398 7. 06E-02
17226 4. 11E-02 16458 9. 40E-02 16367 6. 43E-03 16189 1. 16E-02 16482 2. 05E-03 17330 2. 91E-02 17706 5. 32E-02 17061 2. 61E-01 16153 1. 37E-02 17484 6. 94E-02
16955 3. 17E-02 15695 9. 26E-02 16528 6. 36E-03 16159 8. 25E-03 17059 1. 13E-03 16605 2. 72E-02 17333 4.17E-02 16971 2. 38E-01 16594 1. 11E-02 17905 4. 20E-02
17515 3. 04E-02 15497 8. 93E-02 16047 5. 84E-03 16406 8. 23E-03 3091 1. 11E-03 17215 2. 02E-02 17110 3. 92E-02 16556 1. 98E-01 16583 8. 63E-03 18016 4.17E-02
17369 2. 22E-02 16342 6. 69E-02 16362 4. 73E-03 16322 6. 88E-03 9049 1. 05E-03 16638 1. 89E-02 17562 3. 14E-02 17118 1. T2E-01 16055 4. 34E-03 18029 2. 96E-02
16843 2. 14E-02 16436 4. 74E-02 15962 4. 49E-03 15914 6. 12E-03 16418 7. 38E-04 16912 8. 13E-03 16891 3. 12E-02 17047 1. 53E-01 16226 2. 10E-03 18030 2. 53E-02
17055 1. 70E-02 15829 4. 56E-02 16276 1. 09E-03 16491 6. 07E-03 11699 1. 41E-04 16728 7. 95E-03 17032 2. 40E-02 17124 1. 22E-01 16542 1. 64E-03 179717 2. 40E-02
16844 1. 53E-02 16305 4. 33E-02 16631 5. 02E-04 16234 5. 18E-03 16984 6. 65E-03 17323 1. 53E-02 16258 1. 02E-01 16090 1. 27E-03 17696 1. 97E-02
17056 1. 15E-02 16018 4. 04E-02 15614 4.18E-04 15841 4. 98E-03 16580 3. 73E-03 16783 1. 53E-02 16657 1. 40E-02 16496 1. 25E-03 17991 1. 90E-02
17204 1. 14E-02 16406 2. 25E-02 4580 2. 60E-04 16188 4. 58E-03 16579 3. 00E-03 17136 9. 67E-03 16625 1. 36E-02 1309 1. 09E-03 18222 4. 88E-03
16524 6. 96E-03 16517 1. 97E-02 8049 1. 7T5E-04 16068 4. 45E-03 16624 1. 15E-03 17466 5. 88E-03 16906 6. 70E-02 13011 6. 54E-05 17854 2. 85E-03
16547 5. 78E-03 16019 1. 24E-02 2425 1. 62E-04 16221 4. 15E-03 15993 5. 45E-04 16753 3. 14E-03 16901 6. 35E-02 18121 1. 95E-03
16849 3. 37E-03 16043 1. 13E-02 4575 1. 47E-04 16127 3. 50E-03 17382 5. 27E-04 17481 2. 90E-03 17037 5. 93E-02 18093 1. T1E-03
15673 7. 61E-04 14751 8. 80E-03 13820 3. 45E-03 16872 4. 06E-04 16825 7. 00E-04 16789 5. 20E-02 11280 1. 58E-03
16713 6. 09E-04 15837 2. 86E-03 16160 2. 22E-03 16544 3. 87E-04 17629 4. 59E-04 16660 4. 61E-02 14810 2. T1E-04
13521 3. 94E-04 15585 9. 48E-04 13979 1. 7T3E-03 12335 3. 14E-04 1859 2. 24E-04 16448 2. 91E-02
10724 3. 17E-04 12430 1. 61E-04 15842 1. 33E-03 12138 1. 87E-04 16160 4.92E-03
2416 2. 97E-04 11397 1. 69E-04 16409 2. 09E-04 16123 1. 52E-04 16500 1. 35E-03
16714 2. 70E-04 10053 1. 33E-04 8488 1. TNE-04 16855 1. 41E-04 15169 8. T9E-04
16391 1. 23E-04 2042 1. 33E-04 16481 1. 40E-04 8612 4. 54E-04
1561056 1. 07E-04 11700 1. 19E-04 15756 1. 61E-04
15013 1. 03E-04 2943 1. 55E-04
10625 1. 31E-04
15045 1. 22E-04
15394 1. 22E-04
13715 1. 11E-04
8127 1. 10E-04
14058 1. 01E-04
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# 6.1.4°9 PUEICRZET D EEENHOMEREREE (0.5L/min PLED kKR #)

V75314 E—avl

V754 €—23avh

V754 E€E—2326

V754 €—2avl

D754 €—328

D74 €—23210

HR1_RO1tun HR1_RO5tun HR1_RO6tun HR1_RO7tun HR1_RO8tun HR1_R10tun
Eln B = Eln B e Eln B e Eln B RE Eln B RE Eln B RE
&= (L/min) E5S (L/min) E5S (L/min) E5S (L/min) E5S (L/min) &S (L/min)

17544 5. 60E-01 17052 1. 65E-01 17531 1. 32E+00 17802 2. 00E+00 17145 5. 43E+00 18307 6. 40E-01
17299 1. 86E-01 17046 1. 56E-01 17517 7. 18E-01 17697 2. 79E-01 17147 3. 86E+00 18317 5. 38E-01
17468 1. 19E-01 17039 6. 11E-02 17153 1. 86E-01 17750 1. 86E-01 17128 2. 50E+00 18308 3. 09E-01
17405 1. 02E-01 16399 4. 29E-02 17514 1. 33E-01 17743 1. 72E-01 17143 1. 80E+00 18203 2. 56E-01
17368 9. 13E-02 17078 2. 46E-02 17480 1. 09E-01 17605 1. 16E-01 17141 7. 12E-01 18226 2. 21E-01
17489 8. 65E-02 16296 9. 76E-03 17394 9. 38E-02 17540 1. 06E-01 17113 5. 29E-01 18228 2. 07E-01
17298 6. 25E-02 16155 9. 29E-03 17466 6. 34E-02 177173 1. 04E-01 17088 4. 82E-01 17485 1. 67E-01
17466 4. 06E-02 16233 7. 15E-03 17219 5. 38E-02 17769 9. 46E-02 17002 3. 31E-01 18063 9. 52E-02
17226 3. 89E-02 16727 3. T5E-03 17024 4.52E-02 17686 7. 88E-02 17074 3. 24E-01 18280 8. 03E-02
17113 3. 86E-02 16482 2. T0E-03 17230 2.95E-02 17096 6. 12E-02 17017 2. 87E-01 17398 7. 01E-02
17412 2. 93E-02 16771 2. 66E-03 17330 2. 89E-02 17706 5. 31E-02 17061 2. 61E-01 17484 5. 98E-02
17515 2. 89E-02 16418 2. 39E-03 16984 2. 55E-02 17110 3. 90E-02 16971 2. 23E-01 17905 4. 20E-02
16955 2. 88E-02 3091 1. 11E-03 16605 2. 49E-02 17333 3. 7T1E-02 16556 1. 96E-01 18016 4.12E-02
17369 2. 09E-02 17059 7. 14E-04 17215 1. 98E-02 17562 3. 13E-02 17118 1. 84E-01 18029 2. 95E-02
16547 1. 62E-02 9049 3. b5E-04 16638 1. 38E-02 16891 2. 78E-02 17047 1. 51E-01 18030 2. 52E-02
16843 1. 47E-02 11699 1. M1E-04 16912 7. 54E-03 17032 2. 32E-02 17124 1. 21E-01 17977 2. 40E-02
16844 1. 21E-02 16728 6. 85E-03 16783 1. 53E-02 16258 9. 15E-02 17696 1. 94E-02
17055 1. 08E-02 16580 3. 26E-03 17323 1. 52E-02 16657 7. 62E-02 17991 1. 89E-02
16524 9. 10E-03 16579 2. 38E-03 17481 1. 44E-02 16625 7. 06E-02 18222 4. 87E-03
17056 8. 72E-03 17382 1. 57E-03 17136 8. 02E-03 16906 6. 67E-02 18121 4. 14E-03
17204 7. 27E-03 16624 1. 14E-03 17466 7. 68E-03 16901 6. 42E-02 17854 2. 84E-03
16849 2. 36E-03 16544 1. 01E-03 16753 3. 13E-03 17037 6. 07E-02 18093 1. 76E-03
15673 6. 39E-04 15993 5. 39E-04 17629 2. 05E-03 16789 5. 28E-02 11280 1. 58E-03
16713 6. 08E-04 16872 4. 67E-04 16481 7. 67E-04 16660 4. 58E-02 17397 6. 18E-04
13521 3. 93E-04 12335 3.12E-04 16825 6. 88E-04 16448 2. 87E-02 14810 2. 42E-04

16714 2. 69E-04 1859 2. 23E-04 16500 5. 44E-03

2416 2. 36E-04 12138 1. 47E-04 16160 4. 53E-03

10724 1. 20E-04 16855 1. 40E-04 15169 8. 16E-04

15105 1. 07E-04 16123 1. 26E-04 8612 4. 22E-04

15745 1. 23E-04 15756 1. 60E-04

2943 1. 54E-04

10625 1. 34E-04

15045 1. 23E-04

8127 1. 12E-04

13715 1. 11E-04

15394 1. 08E-04

14058 1. 00E-04

6-106



y £ 0"‘::(9. co.,;,&. .
BRSO

L/min

1 ' (1) HrEBEmmA RS (EBX)

104 y
10

X
10

(2) JUBEBERENEAK RS (ZRITTHER)

6.1.4-67 HUEREEOBEAKESA (HR1_R01) (0.5L/min VL Eo K ktE%)

6-107




(2) JUBEBERENEAK RS (ZRITTHER)

6.1.4-68 HUBEREHE OEAKESA (HR1_R05) (0.5L/min UL o (k% 5$54%)

6-108




y
‘ LA 2
X '.

L/min

1
oM
102
103 z
104
10-5.
106

(2) JUBEBERENEAK RS (ZRITTHER)

6.1.4-69

YrEREH OEKESA (HR1_R06) (0.5L/min LA Eo 1B 5 %)

6-109




-
wk
.
;
&‘:
5;0
W
o

L/min
(1) HuEREmEHEAKE A (X))

oM

102

103 z

104 y
10-5.

106

(2) JUBEBERENEAK RS (ZRITTHER)

6.1.4-70 YUBEREHER OFEAKESA (HR1_R07) (0.5L/min L4 o K% 5$57%)

6-110




L.

L/min

1
N

102

103 z

104 y
10-5.

10

(2) JUBEBERENEAK RS (ZRITTHER)

6.1.4-71 YUBEREHER OEAKESA (HR1_R08) (0.5L/min L o (k% 5$57%)

6-111




Sgan * Soed gy 7 *
y ot 0 ave ﬁ(\' *. .‘\
b e R
X 1llll==;EF"'!I"s=g?gi? o, "g; " ' ’h!ﬂ"'

& 4 o000

L/min

(1) HUBEEEmEEA RS (REAX)

oM
102
10-3'
104
10-5.

(2) JUBEBERENEAK RS (ZRITTHER)

6.1.4-72 YHUBEREHER OEAKESA (HR1_R10) (0.5L/min LA o K% 5$57%)

6-112




(5)  IEAKKIH 4 DMLy FLIBIK B 53 AT
a. 0.1L/min PL DS FLIZSET % 1K SR R

BVTITAP— 3 O IEEOEKED VT 7 %K 6.1.4-73 1271, £/~ W5 FLm0
7T NEAER A RITRT, ILAKRIRIZ L0 ALV FLIE KIS T 0.270/min 205 0.11L/min &

39% AR L7223, IEAKKIR 24T - 72 Ly FLD T K EiE 33%IZ/Kk L T\ 5,

B ERFETHENE ON,. 1.0X104L/min UL EOEELY L OENE O &% &

6.1.4-11~% 6.1.4-12 [T~ 7,

Flo, BV T I7A =2 a VORGHL L AZFET S 0.01L/min Ot A FFOEIR B D54 &AL

S FLTEAKES A X 6.1.4-T4~[X 6.1.4-83 12”7,

#* 6.1.4°10 ALK EZ(ES (0.5L/min Ll EO (R HE)
PSAE—tas W FLIBKEEILE (%)
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
HR1_RO1 29% 33% 39% 146% 24% 123% 37% 47% 32% 101%
HR1_R02 25% 31% 124% 159% 30% 27% 37% 139% 23% 15%
HR1_R03 105% 107% 104% 34% 108% 175% 36% 29% 146% 92%
HR1_R04 26% 105% 110% 103% 101% 31% 106% 104% 100% 100%
HR1_R05 101% 49% 182% 48% 32% 121% 128% 27% 309% 108%
HR1_R06 105% 38% 27% 28% 31% 33% 122% 34% 105% 103%
HR1_RO7 101% 102% 121% 22% 34% 27% 16% 51% 22% 24%
HR1_R08 34% 19% 50% 54% 24% 33% 39% 39% 104% 102%
HR1_R09 100% 135% 100% 100% 101% 101% 47% 153% 100% 22%
HR1_R10 103% 44% 40% 195% 26% 103% 103% 102% 102% 102%
559 LOH 43
F AL ETH
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1.00 1.00 1.00 1.00
0.90 0.90 0.90 0.90
< 0.80 =080 £ 080 o080
Eo070 E o0 Eo70 € 070
3 0.60 ;-é', 0.60 3 0.60 060
= 0.50 o~ 0.50 = 0.50
% g0 u AR s oo u A " 040 u R % o0 u XA
&R 030 wER % R 030 g% &R 030 wE® 4R 030 Stesig
R 020 & 020 R 020 = 020 -
0.10 - — 010 - 0.10 I 0.10 ] I i
0.00 - 0.00 - 0.00 - T T T T T Y 0.00 -
]G] ¢ 5] s [E]E] w =] « [ 7] & ][] 1 2 3 [a]s s [7]8] 9 10 [1] 2 3 4 s[s]7 s o 10
#0453 F.No. 8143 A No. 45 FNo. 45 FLNo.
HR1_R0O5 HR1_R0O6 HR1_R0O7 HR1_R08
- - - 1.15 5.54 1.04 T.47
1.00 1.00 1.00 1.00 -
0.90 0.90 0.90 0.90
T 0.80 T 0.80 < 0.80 T 0.80
g 0.70 § 0.70 § 0.70 § 0.70 -
= 0.60 = 0.60 = 0.60 = 060 -
a 0.50 - ;'i 0.50 " ;ﬁ 0.50 » ;;'%R 0.50 - "
:__\1: 0.40 LISE 0] “3 0.40 B xHERAT ﬁ 0.40 LSk 0] %1: 0.40 LISk 0]
4 030 % &R 030 % 4R 030 WHER 4R 030 - stEEig
= 020 = 020 = 020 = 020 -
0.10 0.10 - 0.10 0.10
0.00 —l—-—l - - - — - — 0.00 - 0.00 0.00 -
% e P cx [ PR e R s EEEEE & o s AEEEELE CEEEE LA »
.53 ¥LNo. .53 FLNo. .53 FLNo. L5 F.No.
HR1_R09 HR1_R10
1.00 1.00
0.90 0.90
< 0.80 €080
§ 0.70 § 0.70
= 0.60 = 0.60
K 050 . R 050 .
;;.\1: 0.40 B xR "N_,: 0.40 B xHERAT
& 030 st &R 030 stk
= 0.20 = 020
0.10 - 0.10
0.00 - 0.00 -
1 2 3 4 5 6 8 9
.53 FLNo. A45F.No.
TR LK REREFL

X 6.1.4-73 oy fLE0EAKERERKE (0.1L/min LA EO1EKXHRE)
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# 6.1.4-11 A FLICARZET A EEENH OMERER R (0.1L/min YL Eo kK&K (1)

U754 €—>a>l J754E— 322 U754 €—>3>3 Y754 €—ari4 Y754 tE—>a>h
HR1_RO1pit | BN BEHES | KE (L/min) HR1_R02pit | ElhBES | H#E (L/min) HR1_RO3pit | EINBEHEES | _E (L/min) HR1_RO4pit BEhBEE | = (L/min) HR1_RO5pit EnBEES | = (L/min)
D 5 A 1. 60E-02 1 B #H i 1. 93E-02 P % A1 1. 35E-02 1 1 B #H 15 3. 20E-03 : 1 5 #H i 1. 56E-03
1 17056 1. 03E-04 1 15585 5. T7TE-03 1 9027 2.93E-04 16751 4. 99E-02 17052 5. 54E-02
17412 1. 93E-02 16019 4. T7TE-03 16859 4.07E-02 9 W 5 #H 15 1. 75E-02 1 B Hig 4. 26E-02
D %A 8. 19E-03 1 B #H i 6. 10E-03 P % A1 1. 66E-02 16751 1. 63E-03 9 3889 2. 32E-03
12994 2. 14E-04 2 15517 5. 68E-04 15839 4. 39E-04 1 B #H 15 5. 39E-02 4986 1. 65E-04
’ 16849 1. 84E-02 15837 5. 22E-02 9 16276 2. 62E-04 3 4619 1. 02E-03 17059 6. 62E-03
17458 2. 18E-02 W % A1 2. 14E-02 16572 3. 34E-02 4621 1. 02E-03 1 % H i 2. 45E-02
17489 2.21E-03 3 4238 9. 53E-03 16856 1. 93E-02 16409 3.67E-03 3 15105 4. 93E-03
17515 6. 65E-02 11396 5. 24E-04 16882 3. 59E-03 1 B #H i 1. 16E-03 15482 2. 17E-04
W % i3 8. 11E-03 15837 1. 39E-02 W % #i8 1. T1E-02 4 12443 1. 39E-04 W % #ig 1. 18E-02
12136 1. 57E-03 W B #H i 3. 48E-02 3 15962 2.07E-03 14012 6. 23E-04 4 16296 4.14E-03
3 16524 1. 08E-02 4 10359 1. 02E-03 15963 1. 50E-02 1 5 #H i 1. 07E-02 16482 1. 46E-02
17332 3. 52E-03 10763 4. 71E-04 16856 4. 55E-02 5 13144 1. 58E-03 16713 6. 81E-02
17458 4. 20E-02 5 W % A1 3. 59E-03 4 W % #i8 1. 04E-02 15530 3. 92E-04 W % #ig 4. 24E-02
4 P % i3 5. 10E-02 16406 4. 48E-02 16869 5. 93E-02 6 1 B #H i 5. 30E-03 5 15227 1. 52E-04
16011 1. 88E-03 W 5 #H i 5. 06E-03 P % 13 4.99E-03 16622 3. 35E-02 17078 2. 18E-01
W % #i8 8. 39E-03 6401 6. 17E-04 5 13248 1. 27E-03 7 1 % F 15 3. 18E-02 7 W % #ig 1. 60E-04
5 2136 6. 45E-04 6 16237 6. 42E-03 15377 1. 38E-04 15914 2. 11E-04 16283 3. 73E-03
17466 1. 04E-01 16342 7. 62E-04 16867 2. 11E-03 8 1 B #H i 7. 40E-02 8 14684 1. 43E-04
17468 3. 04E-04 16407 5. 42E-02 7 W % #i8 2. 04E-03 16188 1. 46E-02 8 16842 1. 49E-01
W % #i8 2. 22E-02 W % A1 3. T1E-02 16505 1. 14E-01 9 W % A1 2. 04E-02
6 6755 5.07E-03 7 16305 1. 02E-03 8 1 % i3 6. 71E-02 10871 1. 44E-04
6758 1. 66E-04 16306 9. 53E-03 16855 1. 58E-02 1 5 #H i 1. 61E-02
17298 1. 86E-02 16407 5. 67E-02 9 P % A1 4.17E-03 10 16159 2. 26E-04
%A 3. 16E-02 P 5 Hi5 4. 26E-02 15087 8. 21E-04 16710 4. 24E-04
10728 7. 70E-04 14122 3. 20E-04
7 17088 8. 18E-02 8 15830 1. 51E-03
17368 2. 20E-03 16238 9. 31E-03
17467 1. 59E-01 16305 7. 43E-02
W % A8 2.51E-02 9 W B H i 1. 95E-02
g 16844 3.41E-04 16305 3. 33E-02
17368 8. 44E-02 10 P 5 Hi5 1. 08E-02
17369 9. 88E-02 16480 3. 09E-02
%A 8. 84E-03
9 15590 2.42E-03
17368 6. 94E-02
17369 8. 90E-02
10 P % A5 1. T1E-04
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# 6.1.4-12 WAL ET A FEENH O EFEEMF (0.1L/min 2L EO 1K HE) (2)

J754€—>326 y754E—va>vl 754 €—>3>8 J754€—>3>9 U754E— 3210
HR1_RO6pit | EIMBES | #E (L/min) HR1_RO7pit | BElhBES | H#E (L/min) HR1_RO8pit | EIMBES | H#E (L/min) HR1_RO9pi t EhBEES | =g (L/min) HR1_R10pit EnBEES | = (L/min)
D 5 A 6. 98E-02 1 1 B #H i 9. 96E-03 P % A1 1. 35E-01 1 B #H 15 1. 32E-02 1 5 #H i 6. 85E-02
1 4896 1. 27E-04 9 1 B #H i 1. 39E-02 12259 7. 46E-04 1 15025 2.07E-04 1 12373 2. 45E-03
4899 2. 32E-02 16695 1. 74E-04 16500 3. 21E-02 16809 6. 95E-03 16212 9. 60E-04
D %A 6. 12E-04 3 P 5 Arig 4.97E-02 1 17088 2. 28E-01 1 B #H 1 4. 29E-02 1 B #H i 3. 06E-02
) 13327 3.33E-04 6715 2. 74E-04 17113 6. 73E-02 3 13143 2. 64E-04 2633 3. T1E-04
17325 8. 19E-02 W 5 Hi5 4. 68E-03 17118 1. 32E-01 16265 2. 64E-03 17678 6. 67E-03
17382 4. 65E-03 A 14826 1. 73E-04 17147 1. 29E+00 16266 1. 22E-02 2 17747 5. 11E-03
D % A 1. 99E-03 17540 2. 68E-03 P % A1 1. 06E-02 1 5 #H i 1. 92E-03 17808 1. b8E-02
3 16638 2. 30E-02 17750 2. 04E-01 2 16500 4.29E-03 A 16090 1. 32E-02 18121 1. 29E-02
17382 3. 64E-03 5 W % A1 2. 64E-02 17147 7. 83E-02 16265 1. 01E-02 18226 1.01E-02
17514 7. 42E-04 17773 1. 23E-02 P % A1 5. 24E-02 16266 6. 39E-02 1 5 #H i 1. 73E-02
D % A 1. 50E-02 6 W B #H i 4. 46E-02 3 13913 3. 28E-03 1 5 #H i 7. 46E-04 8030 9. 86E-04
4 17024 5. 15E-03 17773 4. 95E-02 17047 9. 69E-02 11238 3. 76E-04 3 17397 2. 90E-02
17517 9. 55E-02 W % A1 3.91E-02 17145 3. 64E-01 5 14830 2. 18E-04 17398 5. 89E-03
D % A 1. 04E-02 7 12039 2. 09E-03 P % A1 2. 62E-02 14831 3. 48E-04 18303 3. 62E-02
5 11265 2. 09E-04 17605 9. 46E-03 4694 3. 64E-03 15080 1. 19E-04 18307 3. 00E-01
16984 1. 79E-02 W % A1 2. 82E-02 12227 7. 32E-05 16055 6. 43E-04 W % #ig 6. 26E-02
17466 2. 17E-02 8 17743 1. 72E-03 4 15835 1. 82E-03 W % #Hi5 6. 75E-03 4880 1. 55E-03
D % A 2. TAE-04 17802 5. 61E-01 16657 1. 28E-02 7 15984 1. 38E-02 4 5093 8. 49E-04
6 17441 1. 25E-01 W % A1 2. 24E-04 17128 7. 45E-02 16616 5. 73E-02 16451 1. 33E-03
17480 8. 67E-02 9 15925 1. 05E-04 17145 2. 64E-01 8 W % #Hi5 1. 60E-02 16452 1. 02E-04
1 W % A8 1. 26E-02 17802 1. 95E-01 1 % i3 5. 25E-02 15962 1. 34E-01 16542 2. 40E-04
D % i 8. 56E-03 1 % Aig 1. 34E-02 5 16657 3.31E-03 9 1 5 #H i 9. 35E-02 1 5 #H i 7. 54E-03
g 15768 7.51E-04 10 17466 5. 02E-03 17145 3. 90E-02 16511 1. 76E-04 5 9370 4. 86E-04
16580 4.26E-04 17629 2. 04E-02 P % A1 3. 31E-02 10 P 5 Hi3 9. 97E-03 11617 3. 14E-03
17230 3. 86E-02 16660 2. 87E-02 16106 9. 39E-02 18228 2. 68E-02
P % A1 1. 96E-02 6 17074 1. 53E-01 1 5 #i3 4. 16E-02
9 13515 1. 22E-03 17143 2. 18E-02 2873 5. 92E-04
13516 1. 53E-03 17145 2. 42E-01 2875 1. 60E-03
10 W % A8 6. 04E-02 W % A8 1. 22E-01 6 3232 5. 22E-03
6120 1. 74E-04 3674 1. 29E-02 6904 1. 16E-03
7 7335 1. 25E-02 6906 9. 46E-04
17012 1. 50E-01 8569 4. 75E-03
17074 1. 14E-02 18203 1. 22E-02
W %A 4. 63E-02 7 P 5 Hi5 5. 09E-02
8 16971 7. 56E-03 6931 7. 05E-04
17017 1. 18E-02 1 % i 2. 15E-02
17124 6. 70E-02 8 14433 4. 88E-04
9 D % A8 4. 14E-02 18029 1. 63E-02
9810 5. 83E-03 9 1 % #H i 9. 94E-03
W %A 7. 62E-03 18222 2.97E-04
10 14023 1. 27E-04 P 5 H i3 4. 33E-02
14645 2. 98E-04 10 6313 3. 63E-04
17194 1. 58E-03
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WY FL & 38553 2Bl E (0.01L/min LA E) L/min

1
w4II

107

oy AL & DAEFEEIR R 43 A

10™

VIR VS - g

6.1.4-74 W HLASEEEINE oA & AV LB K B0 A (HR1_RO1) (0.1L/min LA _E o 1E/K%E5R
#%)

WL & A2 F#ET HENE  (0.011/min P E)

Ry FLIE R B A3 AT

6.1.4-75 ALy LA ZEEIN B o Am LAV fLiE kB4 (HR1_R02) (0.1L/min LA b 1EK% 5
%)
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WAL E 2R FET D EIVE (0.01L/min LA )

el
3

6.1.4-76 Loy FLASAERINL A 434l & AL FLI K
%)

345 (HR1_R03) (0.1L/min LA o> 1K k5E

WAL E AR F#ET B EINE  (0.01L/min B F)

Ry FLIE R B A3 AT

6.1.4-77 WSy FLARFEEIN B oA & AV FLiE K B34 (HR1_R04) (0.1L/min LA E o 1EAK% R
%)
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L & AZFES S EIE  (0.01L/min PL 1)

BTy ALK B3 AT

6.1.4-78 WLy HLASEEEINH A & Vs FLIE K B4R (HR1_R05) (0.1L/min LA E o 1EAK %R
#%)

W FLE R ZET DEINVE  (0.01L/min L)

By LI K By A

6.1.4-79 Ay HLAZEEIN B A & AV LB K B34 (HR1_R06) (0.1L/min LA _E o 1E/K%H 5
#%)
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oL L AZFEF S ElE (0.01L/min DL 1)

RGy FLIB K B o3 AR

6.1.4-80 LAy HLAZZEEIN H A & Aoy FLIE K B4R (HR1_R07) (0.1L/min LB 1EK %R
#%)

WL & AR F#ET HEINE  (0.011/min P E)

WGy FLIE R B AT

6.1.4-81 Moy fLAZFER I A 43 A &ALy FLIEAK &34 (HR1_R08) (0.1L/min LA_E oD /KR 5K
%)
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WAL E AR F#ET B EIN A (0.011/min B E)

e

Boy AL & DA FEEIR R 43 A

WG FLIE K B4 AT

6.1.4-82 WLy HLASZEEINH A & Aoy FLIE K B4R (HR1_R09) (0.1L/min LA E o 1EK %R
#%)

WAL E AR F#ET D EINE  (0.01L/min B F)

WGy FLIE R B A3 AT

6.1.4-83 Moy fLAZFER I A S04 &ALy FLIEAK BS54 (HR1_R10) (0.1L/min LA_E 0D [E7KR5R
%)
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b. 0.5L/min LA EORLSy FLIZKET 5 17Kk RRS F

KIVTTAE—T a DG ILEOEKED 7 7 7 %K 6.1.4-84 |\Z/RT, £7-, ilEED
770 NEALERZRITRT, LAKRRIZ L0 L5 FLE AT T 0.270/min 725 0.17L/min &
61%IAKIH L7225, LEAKKER AT » 72 53 LD A TIRIEK EIT 32%IZAKH L T\ 5,

BRI E R ET BEN A ON, 1.0X 104L/min UL EOfEEZ OB H O EE £
6.1.4-14 |2/~ 7,

Fio, HFIVTITA B =2 a VO FLE AT D 0.01L/min Ot &% FFOE B O 504 & AL
Sy FLIBAK B i & X 6.1.4-85~[X] 6.1.4-90 (27”7,

7 6.1.4-13 AyiLgEoEAKEZ = (0.5L/min PL_EO IR R)

. WA FLEKEZIEE (%)
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
HR1_RO1 101% 101% 102% 107% 116% 108% 25% 142% 26% 97%
HR1_R02 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
HR1_R03 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
HR1_R04 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
HR1_R05 100% 104% 118% 112% 28% 117% 127% 27% 144% 233%
HR1_R06 100% 101% 101% 101% 128% 31% 120% 103% 103% 101%
HR1_RO7 101% 102% 120% 22% 109% 106% 104% 52% 23% 105%
HR1_R08 34% 106% 44% 33% 115% 32% 37% 112% 103% 101%
HR1_R09 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
HR1_R10 101% 111% 40% 192% 102% 102% 102% 102% 102% 102%
T HDH 39%
TLEF
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HR1_RO1 HR1_R02 HR1_RO3 HR1_R04

1.00 1.00 1.00 1.00

0.90 0.90 0.90 0.90
< 0.80 = 080 < 080 € 080
Eo070 Eor0 £o70 E 070
= 0.60 = 060 = 0.60 = 0.60
% % %

0.50 N . 0.50 " 0.50 »
?;,_5 0.40 B X ERAT - g.ig LRk 0] = 0.40 LBSE U " 040 LRSE
& 030 & 030 R & 030 Ty & 030 HE
R 0.0 = 020 L & o020 2 020 -

0.10 - 0.10 - = 0.10 I 0.10 ] I i

0.00 - 0.00 - 0.00 - 0.00 -

4558m10 1 2 3 4 5 6 7 8 9 10 s 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
.45 FNo. 5843 FLNo. N4y FNo. 5> FLNo.
HR1_RO5 HR1_RO6 HR1_RO7 HR1_II3‘98

1.00 1.00 1.00 1.00 - _

0.90 0.90 0.90 0.90 -
€ 0.80 T 0.80 T 080 080 -

€ 070 € 0.70 € 0.70 € 070 -
§ 0.60 g— 0.60 g 0.60 5— 0.60 -
= 0.50 o 0.50 o 0.50 ™ 0.50 -
?_;:5 0.40 LR e 040 B SRR 8 040 ERSER 3 040 - ERCE ]
4 030 g & 030 e & 0.30 St &R 030 - s
2 020 £ 020 - — ) 020 — 2 020 -
0.10 010 - 0.10 - - 0.10 -
0.00 —.—-—I . . — 0.00 - 0.00 - 0.00 -
2 3 4-6 7 [e] e 10 2 3 4 s 7 8 9 10 s 6 7 [8] 9] 10 G s ez & o w
5 FLNo. A5 FL.No. 5> FLNo 045 FNo.
HR1_R09 HR1_R10

1.00 1.00

0.90 0.90
€080 <080

€ 070 € 0.70
_g 0.60 § 0.60
o 0.50 a 0.50
gg 0.40 " R RAT T;E 0.40 " R RA
& 030 s & 030 e
£ 020 £ 020

0.10 0.10 -

0.00 - 0.00 -

2 4 s 6 7 8 9 10
.5 FLNo. L5 FLNo.
TRAR (T K REMEFL
6.1.4-84 My fLAOTEAKERER R (0.5L/min LL B 1R %)
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# 6.1.4-14

WOy FIC AT 2 FEEIN A Ot BSERIR (0.5L/min DL o kKR 5H%)

D74 €—2ad

V754 €—2avh

D754€—2326

D724 €—2avi

D754€—23a28

D754 E€—23> 10

HR1_RO1 Eh B RE HR1_R05 Eh B RE HR1_RO6 En B RE HR1_RO7 En B RE HR1_RO8 Eh B e HR1_R10 Elh B mE
pit B (L/min) pit &5 (L/min) pit B (L/min) pit ES (L/min) pit B (L/min) pit ES (L/min)
W % i 4. 84E-02 W B H 15 1. 55E-03 W B F 15 6. 60E-02 1 W B H 15 9. 96E-03 W % #H 15 1. 37E-01 P B H 15 6. 75E-02
1 17056 3. 48E-04 17052 5. 50E-02 1 4896 1. 24E-04 9 P % A 15 1. 38E-02 12259 7. 66E-04 1 12373 2. 45E-03
17412 7. 43E-02 W B A1 7. 89E-02 4899 2. 28E-02 16695 1. T1E-04 16500 3. 08E-02 16212 8. 21E-04
W % #i8 2. 15E-02 1420 2. 05E-04 W B F 15 1. 95E-03 3 W B H 15 4. 93E-02 1 17088 2. 27E-01 W B H 15 1. 07E-01
3653 1. 03E-04 3889 5. 16E-03 11737 1. 45E-04 6715 2. T0E-04 17113 6. 68E-02 2633 1. 64E-03
12994 2. 43E-04 4986 5. 43E-04 ’ 13327 1. 02E-03 P % A 15 4.67E-03 17118 1. 30E-01 17678 1. 79E-02
2 16849 1. 90E-02 15105 2. 45E-04 15050 3. 25E-04 A 14826 1. T1E-04 17147 1. 28E+00 2 17747 2. 89E-03
17458 4. 74E-02 17059 2.57E-02 17325 2. 22E-01 17540 2. 62E-03 W 5 #H15 5. 44E-02 17808 2. 25E-02
17489 4.91E-03 1 B H I 1. 61E-02 17382 8. 28E-03 17750 2. 01E-01 2 16500 2. 84E-02 18121 3. 22E-02
17515 2. 63E-01 15105 2. 98E-03 P % A1 5. 03E-03 P % A i3 7. 80E-02 17147 4. 30E-01 18226 2. 12E-02
W % 18 1. 67E-02 15482 1. 35E-04 3 16638 8. 90E-02 5 6995 1. 06E-04 W % #Hi5 4. 83E-02 W % &1 1. 69E-02
12135 1. 05E-04 W % #i8 1. 89E-02 17382 1. 48E-02 177173 4. 66E-02 3 13913 2. 63E-03 8030 9. 60E-04
3 12136 3. 30E-03 1657 2. 03E-04 17514 1. 7TE-03 6 1 % A1 2. 03E-01 17047 9. 19E-02 3 17397 2. 85E-02
16524 2. 32E-02 16296 7. 43E-03 W % #i8 5. 02E-02 177173 1. 67E-01 17145 3. 15E-01 17398 5. T9E-03
17332 1. 36E-02 16482 2. 49E-02 4 15782 1. 65E-04 W % #i8 2. 80E-01 W % A1 2. 55E-02 18303 3. 56E-02
17458 1. 16E-01 16713 1. 78E-01 17024 1. 88E-02 7 12039 1. 77E-02 4694 3. 60E-03 18307 2. 96E-01
4 D % A 3. 75E-02 1 B H 1 4. 20E-02 17517 3. 51E-01 17605 3. 16E-02 4 15835 1. 78E-03 W 5 H 15 6. 18E-02
16011 1. 28E-03 15227 1. 24E-04 W % #i8 4. 89E-02 W % #Hi8 2.91E-02 16657 1. 24E-02 4880 1. 54E-03
W % #i8 2. 36E-02 17078 1. 88E-01 5 11265 6. 93E-04 8 17743 1. 70E-03 17128 7. 36E-02 4 5093 8. 39E-04
5 2136 2.22E-03 1 B H 1 1. 57E-04 16984 5. 35E-02 17802 5. 63E-01 17145 1. 14E-01 16451 1. 31E-03
17466 5. 10E-01 16283 3. T1E-03 17466 1. 07E-01 P % A1 1. 88E-04 D 5 Hi5 2. 44E-01 16542 1. 96E-04
17468 1. 56E-03 14684 1. 42E-04 P 5 #ig 2. 54E-04 9 15925 1. 28E-04 6697 2. 24E-04 P % A1 2. 97E-02
W % A8 1. 96E-02 16842 1. 49E-01 6 17441 1. 14E-01 17802 2. 02E-01 5 15805 2.61E-04 5 9370 1. 65E-03
6 6755 4. 24E-03 17480 8. 35E-02 1 % A1 5. 93E-02 16657 1. 52E-02 11617 1. 27E-02
6758 1. 38E-04 1 P % A1 1. 24E-02 4365 1. 73E-04 17145 2. 04E-01 18228 1. 03E-01
17298 1. 66E-02 P % A1 2.93E-02 10 5698 1. 94E-04 P 5 Hi5 3. 30E-02 P % A1 4. 11E-02
D % A 2. 46E-02 8 15768 1. 70E-03 17466 2. 30E-02 16660 2. 87E-02 2873 5. 58E-04
10728 6. 00E-04 16580 2.23E-03 17629 9. 07E-02 6 17074 1. 54E-01 2875 1. 51E-03
7 17088 3. 34E-02 17230 1. 15E-01 17143 2. 17E-02 6 3232 5. 14E-03
17368 1. 54E-03 W % A8 1. 91E-02 17145 2. 39E-01 6904 1. 09E-03
17467 1. 24E-01 9 13515 1. 20E-03 1 % Frig 1. 17E-01 6906 8. 91E-04
P % A1 7. 60E-02 13516 1. 50E-03 3674 1. 21E-02 8569 4. 70E-03
10121 1. 36E-04 10 P % A1 5. 95E-02 1 7335 1. 24E-02 18203 1. 20E-02
8 15050 1. 51E-04 6120 1. T4E-04 17012 1. 39E-01 7 W B H 15 5. 06E-02
16844 5. 56E-04 17074 1. 08E-02 6931 7. 02E-04
17368 1. 42E-01 1 5 #Hi5 1. 57E-01 P 5 A1 2. 14E-02
17369 4.16E-01 15365 1. 44E-04 8 14433 4. 86E-04
P B i3 8. 09E-03 8 16971 3. 16E-02 18029 1. 63E-02
9 15590 2. 24E-03 17017 1. 48E-03 9 P 5 A1 9. 91E-03
17368 5. 15E-02 17124 1. 90E-01 18222 2. 96E-04
17369 7. 53E-02 9 1 % Fig 4.11E-02 W B A1 4. 31E-02
10 W % 15 1. 65E-04 9810 5. 82E-03 10 6313 3. 62E-04
10 1 5 #Hi5 7. 60E-03 17194 1. 57E-03
14645 2.31E-04
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L & AZFES S EIE (0.01L/min PL 1) L/min
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1072
103
104
10°
HUSYHL & DIERIIE 53 108

BTy FLIE K B3 AT

6.1.4-85 ALy HLACEEEIN B oA & AV FLiE K B0 A (HR1_RO1) (0.5L/min LA _E o 1E/K%HHR
%)

W FLE R ZET D EINE  (0.01L/min P )

6.1.4-86 ALy HLASEEEIN B A3 & AV FLIE K B3 A (HR1_R05) (0.5L/min LA _E @ 1E/K%HH
#%)
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L & AZFES HEIE  (0.01L/min PL 1)

B53 FLIE K By AT
6.1.4-87 Wy HLASEEEIN B oA & AV LB K B0 A (HR1_R06) (0.5L/min LA o 1E/K%H5R
%)

6.1.4-88 ALy FLAZZEEIN B o Am & AV fLis k&4 (HR1_R07) (0.5L/min LA b 1EK% 5
%)
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WAL EZZFET B EIN A (0.01L/min BLE)

WG FLIE K B A AT

6.1.4-89 WLy HLAZZEEINH A & Aoy FLIE K B4R (HR1_R08) (0.5L/min LA_E o 1EK %R
#%)

WL & A2 F#ET B ENE  (0.011/min P E)

Ry FLIE R B A3 AT

6.1.4-90 WLy FLAZZEEIN H 540 & ALy FLiE K B4y Ai (HR1_R10) (0.5L/min LA o 1EAK%F R
%)
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6.1.5 IRIED KBEHWVE R EE 7 V1T & 2 JE GUIE O s Bl AT o i

WSS HUE I BIOHUEBFAE L TV B5E, TOHENKIRELOBEE Z R L, xtgL
DRy HGE D OB AKEME T3 5720, A FL~DOEAKEMUET 5, 6.1.4 THEFE LK
BHERIEET VAR E L CREBRMIT AT O 2 L2 XD | JEUYLEN LS ILOFEKEIZE 2

% SR 2 AT o 7= AR T, FRICELYHE O BT 2 B0 & LIRS T & 525 L7,

BARAIEAT 715 & LT, 100m U5 D 3 IRICARHT eI EE DO TE 2 7% E L. RGBT %2
THODONEBENTHDLMN, 3 WTENBE Xy N =27 ICEEEEZET MET D E M T x v b
T —27 O, TR L, ITAMAREL 2D TR TR D AREMRH 5, D7z
B, REERHl O BMEIC BT, EAYUEIC £ A BBKIE O T 2 SUEREK T 7 0 2 KT ERRR
FBIRMHTIZ LV BLRRIR L, 20OfE%E 3 otEINE Ry NV —7 T VOBERGMHLE L TRET
52 LT UYLE 1 RO CHOEBYLE DR ELZE LT LIET it 217> 72 (K 6.1.5-1),
ZOBREMOBREEEZ D ETRTAZEITO, BEIUEIC L 5 EBORKEFM 21T > 72,

OHLEERT A R 0O 2 R TR AT

| PRTEREAT LA EESEE) |

| HREM (ENHH) OHE |

Q3RTEINB Ry —H T

| 3WITEN By kT — BT LS LELR) |

|

| 3RTEEN B YT —IET(S5R%) |

6.1.5-1 JEJEMNT DI 7 v —I[X]

6-128



(1) 2 WoTHFRIZ FEIRARNTIC X 2 HUE ED KK T OB E

BEGUE DA BE LI T A—FAZT 4 ZAT I 2D DOBEREM 2RO D12, WoryiE
JEDIZHGEDMFE L TV 256 O JELERKEOIR T ORE 4 SUERET5 W0 2 ot %
TN £ 0 FFAf L 7=,

BEHLED 2 RLET /L E LT, K 6.1.5-2 [IRT X 2 ICHLED 3 ADHA (CASED) & 27
A (CASE2) @D 2 7r—A%ZFE LT, &7 — A THLERET H O 2 WoTEimR BT 2170,
ZHAC L VSN R EE 2 &1 100m W5 OEME% 3 kTENH* Y hU—27 T L0D5E
KRG ET L E LT,

BBEZEELLEWNGS (F)DFIILr—X, CASE0)

BEBNONERRI O EEE ELI-158 (CASEL)

E AT E

Ei27 D EREEI DR EEE LI5S (CASE2)

X 6.1.5-2 2 WRICHGRANTET V& 3 IRITTET IV OJE B RRENE

ABFNZHT 5 CASEL 1, X 6.1.5-3 {2/ WAL o J&] [A15T3E OB 2 487 L T, 100m fHfE T
mﬁ#3$&émﬁ%%*bto$%@1$®%ﬁ%ﬁ%&bf HUEARHIRE O &L O F T 534
% 2 WOCEREIR B I AAATIC L 0 R L7z,

72, CASE2 %, ¥ 6.1.5-4 (-7 25 KOS HUE, K OVEA O HUE 2 A8 8§~ 5 Wrin 2
%*Lto_®ﬁ®L%mLﬁi4mmkb WGy HUE O BERREEREIL TRREH A 7 L BRFEHAE
(1999): LR ENTH31T 2 8 L~V MEBEFE Hi g 4L 53 D Bl RS TE M- Hi Jg AL o I JEBRFE 55 2 IR
ﬁ@ikbjhm BT 5 IV-215, [X4.2.2-6 |[T- T HCE Roa i OFERRIERE 183m & L7z, 256 AD
WASHHEDOWN, HRO 1 ROWGHHEZ SR E L, HEETUE 2 KR O HUE 25 K& HRHIRFO
JEA D) 34T & 2 IRt B GRIR B I AEATIC L 0§ A L7,
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100m i 100m

Xl 6.1.5-3 CASE1 @ 2 kot H iR S MASHT X

X 6.1.5-4 CASE2 & 2 YkoTH T SR W

2 WICPREIZ B IRARNT I, DKL & B LT AKBAX A F Wz, AKREIL T, &EK)E
R LB OB KNS H Z L2 . ZOEKOEKERTH LS Y “HHDE 258
LR 21T ERDH D, T ANV RT7 v 7 [16IIRENTW D HEEOKEILIC LD “BEH:
IR BB LIFHERZHNDZ LT, Frxb - KIRELOFE R « KA OFHR A ATREIC
7%, FHEGEEK 6.1.5-5 1077, BRI 6.1.5-5 DQ)RUTEKRHEDRITH YT 5,
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(A)KIRFAEESN I, RILEDD TN

$EMBDBEKBORSHDMEICEFER,DERILDH B, b RILOHLDDBROD FBIKIZ
KIRANRBINTEY. iFBOKIFAOPOMIBEE xiyi) . FB%ErLT 5,
IBEOKRANSDREQ TKIREEITOLIBEIZ. M) IZHITBRTU v ILolk

RATEALND =FZL.H/R > 1EF B \ . K
- P\ _ C Qi H? B
@—k(y+a)—k(Ho+H)—;mxlogm ......... 0 H,

IS MFKIRADRETH S,
RIZKIRREQIZRDnTTDILGEIL AR KYKRDONS,

H "0 Tij y
{H" +H = } Te= Z 2k %87 T, 7k log 2~ (2) u
=

SIS, elFBERR Db R L ITRICERAT 2R AMGL RILEDOKEEEERL.

RI= RN BRIETT . 1y = (- 5) + 01—y TY . KEABR AT o oKiRRL Gayi)

REELRIIE. RR)D(p/w), = 0 THE. ! |

F1-. COBDEEDKKRALFFRILESLEHTERS, % X
WMTAKRNCRT VoD DR

6.1.5-5 JKIKILOBLE STz b R VEID O OFHE A

ﬁﬁﬁ%ﬁck LT, BNHZETLaEOBH KSR 6X109m/sec DEE S, #IHI/KEE 350m & L,

LB (XPTE B Sm T 100m iER  JENTIRETE & UCRIE LTz, &7 — A DRFTHE R % X 6.1.5-6,
X 6.1.5-7 2",

BN R T RKBDE I Ak % & SUEZHOIKBIFIKR T L TWD 2 ERnnh b, x4
YU Z & e 100m MU OS50 % . KOK FEICRT, 20 O/MElL, CASEL TIXbuERM
T115.1mETHEAMETF LTV 5,2.8.2 T1HuAl _ou\frjﬂfﬂ‘zﬂﬁdbtﬁ it el 200m
BEICETR T TH, SEITYEICHENZKMTHH-OICE VIR TR RELS kol &
EZbhb, £12, CASE2 TIIHiEM TIFIEY o i‘f‘EﬁMﬁ:T LTWDZ ERNGhD,

/K EIX CASE1 THROMEIHE T 9.9L/min (100m #EE). 3HEF T 34.2L/min THh -
72o E£72. CASE2 TIEZH x4 ¢ 1.8L/min (100m &), 27 HTAFHT 62.9L/min TH

277,
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HE 2

FEKEZEH k=60E-09 m/s
WIHA/KEE 350 m
H#E ¢5m 100m (3#1)

130

100

50 .

[ P

]

Wm

a0

100

130
200 100 0 100 200

Himi

£KERFT EHER
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a0+ 100

100 F

130

Himy

6.1.5-6 2 oCPLimfiEdTAE R (CASE1)
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EKFEH k=60E-09 m/s
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(2) BERRAFZNRT A—=FIZ LT 3IRITHEINVE > b U — 212 K DGR RHT

(1) ToOHEMEREZLC, AOTUERBICHHERTFEL TWD Z L1 L 5 EBMBRKEDK T
BEONRTA—HEREL, 6.1.3 THELIKAMEHREET VOBERSEMFE L TRELE (K
6.1.5-8) , Z AU X 0 JEOHIEIC X 2 KER TN FLIB K B 5 2 D B D W TR fENT 21T

-7,

1 1
1 1
1 1
1 1
1 1 |100m
1 1
1 1
1 1
1 1

XY XZEIZEHEHRTE
(YZEIEFBKER)

X 6.1.5-8 2 WICELRRENTAE D 3 THIN B ET V~OMHA A —

JREEFRATRE R AR 6.1.5-1, K 6.1.5-2 [T/R” T, & 6.1.5-1 |L CASE1 OfiftTfE R, & 6.1.5-2
I CASE2 OflriE a7, K 6.1.5-9 I[ZIXBER LM% 350m & L= WM RS Bl x5 4%
Ir— A DWTEKBED I 2T - 1245 R % K 6.1.5-10 [ZIZFIHIRE BT 4 B4 7 — A DML FLIE
K EDOIFHIfE K ONE/K & 0.1L/min LA T Oy FLERD el 21T o 7ok B v 3 9IS & LTk
&L CASE1 T 40%, CASE2 T 15%FRE KR L TRV ERSKMFICL 2R BRENZ LD
M5, iz, W53 fLiFEKEIX CASEL T 8% (FHfE) . CASE2 T 3%ICETIEBML THH, 2D
728 0.1L/min BL F DAL FLO LA BT 51 fL7Z - 72D A3, CASE 1 TliE 92 L, CASE2
TIF 99 fLE T EA EDISFLT 0.1L/min LA FiZ72 > TWAH Z &R onDb,

B4 6.1.5-11 (Zi%. CASEL (T8 2 B85 OV DK ED AR, £ B KR
ELWHO LD RE) D LT Db TlidZel, B OREIZENRD D Z ERbhrd,
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GE1-9

# 6.1.5-1 CASE1 D% Fi ittt b 5

# = e . EKE
iy gyﬁ% iﬁ?@gs}é bl Sl %0%37}51% -
(L/min) (L/min) No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 | No.10 (L/min) D5 FLER
RO1_01 7.55 2.78 0.04 0.00 0.00 0.01 0.00 0.01 0.03 0.02 0.10 0.00 2.99 10
RO1.02 10.48 423 0.02 0.00 0.01 0.00 0.00 0.01 0.03 0.01 0.00 0.09 4.40 10
RO1.03 3.05 1.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 1.07 10
RO1_04 3.79 1.48 0.00 0.02 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 1.52 10
RO1.05 3.90 1.20 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.21 10
RO1_06 8.43 3.14 0.02 0.00 0.00 0.15 0.00 0.00 0.00 0.02 0.00 0.00 333 9
RO1.07 11.69 408 0.00 0.00 0.00 0.16 0.02 0.00 0.06 0.11 0.00 0.04 4.47 8
RO1.08 49.01 19.50 0.44 0.04 0.11 0.14 0.02 0.19 0.06 0.00 0.00 0.00 20.50 6
RO1_09 257 0.81 0.00 0.00 0.00 0.01 0.00 0.00 0.02 0.00 0.00 0.00 0.84 10
RO1_10 10.83 410 0.02 0.01 0.14 0.00 0.01 0.00 0.00 0.00 0.00 0.00 4.28 9
iy 11.13 4.24 0.02 446 | &HE927




9¢1-9

# 6.1.5-2 CASE2 D&% i fitt i il 5

# = e . EKE
iy gyﬁ% iﬁ?@gsﬁ% bl Sl %0%87}52% -
(L/min) (L/min) No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 | No.10 (L/min) D5 FLER
RO1_01 7.55 0.96 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.04 0.00 1.03 10
RO1.02 10.48 1.68 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.04 1.75 10
RO1.03 3.05 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 10
RO1_04 3.79 0.51 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 10
RO1.05 3.90 0.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 10
RO1_06 8.43 1.01 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.01 0.00 0.00 1.09 10
RO1.07 11.69 1.29 0.00 0.00 0.00 0.03 0.00 0.00 0.02 0.03 0.00 0.01 1.38 10
RO1.08 49.01 7.61 0.18 0.02 0.04 0.05 0.01 0.06 0.02 0.00 0.00 0.00 7.99 9
RO1_09 257 0.30 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.31 10
RO1_10 10.83 1.33 0.00 0.00 0.05 0.00 0.01 0.00 0.00 0.00 0.00 0.00 1.39 10
iy 11.13 1.53 0.01 1.61 | &EH997.
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0.0
WA CASE1 CASE2
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0.00 SR 0
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X 6.1.5-10 4547 — A TOUSFLIEKE Y, 0.1L/min LLF DALy FLE D Lk
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HR1_RO1 HR1_R02 HR1_RO3 HR1_R04
1.00 1.00 1.00 1.00
0.90 0.90 0.90 0.90
£ 0.80 = 0.80 T 080 080
Eo70 E o070 Eo70 g 0.70
= 0.60 = 060 = 0.60 % 0.60
0.50 0.50 0.50 i 050
= 040 =1 :g 0.40 = 8 2 0.40 = &2 040 =
R 030 3iRAI &R 030 3HIRAI & 030 3LTiEHI 4R 030 3HTHEHI
& 020 = 0.20 R 020 £ 020 -
0.10 - — 010 - 0.10 I 0.10 ] I i
0.00 - 0.00 - 0.00 - —_— —_— 0.00 -
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
4 FLNo. M4 A No. 5243 A.No. 53 FLNo.
HR1_RO5 HR1_RO6 HR1_RO7 HR1_R08
1.15 5.54 1.04 T.47
1.00 1.00 1.00 1.00 -
0.90 0.90 0.90 0.90 -
T 0.80 T 0.80 T 0.80 080 -
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£ o7 £ om0 £ o7 £ o070
= 0.60 = 0.60 = 0.60 = 060 -
X 050 K 050 X 050 R 050 -
o2 040 LEE "3 0.40 EEE 3 0.40 = 3 040 - =
4R 030 3R H R 030 3HLHRHI R 030 3R A R 030 3HLHRHI
2 020 ) 020 2 020 = 020 -
0.10 0.10 - 0.10 - 0.10 -
0.00 -l—-l — — 0.00 - 0.00 - 0.00 -
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
5> FLNo. .53 FLNo. 453 FLNo. 53 FLNo
HR1_R09 HR1_R10
1.00 1.00
0.90 0.90
S 080 < 0.80
€ 070 € 0.70
= 0.60 = 0.60
0.50 0.50
gﬂs 0.40 = 8 040 = 5
R 030 3R R 030 SHARHI
= 020 = 020
0.10 0.10 -
0.00 - 0.00 -
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
.53 FLNo. .53 F.No.
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BLOMRIAE URL BT A REEZS2E L L TEIExRy NU—27FT V) Z{EKL, Z0O%F
F IV WAV SE, A FLAEAK R, S OZ D554 DFE K ONE KR X 5 /K BRI O
Batz2 T, BB %y h U —27 1) 12X AT TFEOGIMEZ R LT,

WEAEFE O e 2 SRS AR E OMFSEIE, AR ICAR S L5 1%E URL350m JiiE OKET — & %
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0. HTFAKDOIEAKIZERL THRE R 2R LM - BRETT 52 &, 2B E Lo, BRAYITLL
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O FNHAXY NI =22 L BKEET WEED T2 D OWIEDOHE - KELT — & OFEHR

@ WHEDFENT — 2 1A T 5 /KBEHVEREE 7 L DS
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TIERED =D DT — 2B AT o7, TIUCE D RMFEHINT A—F -ty N EKENRT A —
2y NERE LT, BRSO, JUEHEAKEOFEANE L LT, ARFEHUE 1m H7z 0 OEK
£#% 0.107L/min/m &¢3RE LT,

cRELICENE AN A—=F 2y MIESEERLIZENEXR Y NU—27 T MK LA 7%
v MU — 72 KB IREGRANT 2 F i L, AW YUE~OEKEERE LT, RIE URL350m D5
HREKET — 2 LR 2TV, fBATE & FREN RS LR2WGE . JUERL DO 7 7 Mo
FEAECHIBKIE D0 &2 B REIC A L, FEREICHEES S KEMEREET VA Ek Lz, 20
T VK EERB BT 21T 9 Z & T, 7y T — 27 O/KEEHVERESE T T V2L L,
:ﬂmﬁbﬁéﬁ%ﬁ%ﬁa_&TmLA®@mg%”ELtoﬁﬁUMﬁmmﬁE®£%ﬁ
EHKE & AT o 7ot R, AT & FERMEIZIZER CCTh o2 Z &b ARIER LTZE
?Wi%@ﬁ%ﬁ%btmﬁﬂgﬁﬁ%?wkﬁofwéE%MLKO

AL HLE Sy FL A R E LT KBRS T VI L DR BN 21T o TofbR, 0 U T T4
P—3 g VOB FLOTFEKEITEY T 0.270/min 2R L. {E/KED 0.1L/min LL T OS5 FL
1342 100 FLOFLOWN, 51 FL, HEAKED 0.5L/min L F O FLIL 86 FLTH -7, 4L
N EDZ 75 OEKIZFE T 22%% B Tz, IRASHR T, QW fLUED~D 7 F v bk
AEBE LT, —EOWHKELHIE L7 fLUE 1.5m §EPHICKR LT, Z OFifHAZ @i T 5
A T OFARMZ =B 13%IET 2L WVIFRETET ML LTc, ZHITE D, HEAKED
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Loy L~ DB KIL R T 8.41L/min 2>5 8.66L/min (0.1L/min LA Exf3K) . 8.44L/min
(0.5L/min LA E5%58) &S00 L, A5 FLIZHOW T b6 21T - TOZRWALSFL TR T
0.01L/min #1425 & W\ 9 fERIC 22 - 72,

L HE Py AL A R E LT KB & T T VS L D R T 2 T o TR, 10 U 7 T A
Y= g OB ILOFEKEIT T T 0.270/min 278 L, /K& 0.1L/min LI O FL
L4 100 FLOAFLOW, 51 FL, {E/KED 0.5L/min LA F O FLIE 86 FLCTH 7=, Wil
D EDZ 75 OEAKIT T T 22%% (56D T e, IEASR T, AW LA ~D 7 F v hME
AZE LT, —EOHKEE B L7200 FLUED 1.6m &Ik LT, 2 O#iPHZ2 @il 5
RA T DFHKRMEZ — T 13%ITIRH T 2 L WO RMETET ML LI, ZHRICED ., BEAKER
0.1L/min LA EDMG FL~IEAKTIR ZAT o 7o iR W53 FL~DUFEK BT T 39% IR L .
KR ENALTIX 34% TH 7=, F2, #HAKED 0.5L/min LLEDOIy FLA~IEKKRIR 21T - 72 4%
R G HLA~DIEAREIT T T 61%ITMRR L, MR EFLTIL33% Th o7z, ZOXEICTED
LAY HLTE ~ DB KIT YT 8.41L/min 25 8.66L/min (0.1L/min LA E%f3) . 8.44L/min
(0.5L/min LA 5% 58) &S00 L, A5 FLIZHOW T b5 21T - TOZRWALSFL TS T
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- JEROYUE DMLy FLOTEK BB 2 D5 B O RSERE 24T 0 720, JARIYLEIC K 5 BBKEDK
TERGUARET MO 2 WOTEERATIC LV EHE L. 203 EELE 3 RockflhExry NV —2E
TNOEREME LTRET D & T, HEIUEORELBE L LIRET D EMIT 21T
7o 2 WoeHGEmfRtT & LT, JUED 3 KDYE (CASEL) & 27 KDE (CASE2) @ 27—
AEBEL, ZIUCLVEBERSFMEZRE L, JHCESEEKEOHAEEIT TR, 05y
FLiE/K &I CASE1 T 8%, CASE2 T3%IZE T L TH Y., ZD77=H 0.1L/min 2L F DSy
LOAEIIINCIB N T 5L LI - 72D A, CASE 1 Tix 92 L, CASE2 T 99 fLE T ALY
DILSYFLT 0.1L/min LA F &R L7-,

IO DORERNOE LI ER E LTI,

O #hHxy hNV—7ETVEKRTHIZLED ., RIE URL350m HiE THF STV 5 BLFER 72
POEEKEZFHT D 2N TE I, ZOFTIVELSHECL T FLOTEK BRI AW 5
ZEICkY, WEETATIHRMECE 0o 2ENBIC L DEKEDIZL DX 27T 5 =
EINFRETCTH D Z L a2 T,

@ IEARXREETNMET D LT, ZRIC K DREBLGLE, B~ 2 DR E R
ZRHT 5 Z R TE 2, ABRIOET AL TIZZ T ¥ M X 2 JE0 ALK BN Al
ELTUTENIZERE LSRRV, FOMICKREREMEZ R~ T b H D,

@ JERYHEHRHNC X D WBKER T 28RS L LTEHER D 2 L THKENS 2 52847 b
T5HZENTE L, FABBREOMK FIZEKE~G 2 5 FBIIRE <, FOYLEE Kk E 1L
& LTS EEAKIERBO RTINS R/ CTh 5 Z L Mootz
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St OBEE LT,

O  IEAFROETALIZONT, BENTLFLEL O 1.5m &%, ¥—I2&KMEE 13% 121K
W52 & TETMLEITS T2, ZOMICHET MEOFIEEE 2 b, WROREIC
BL T, BHEHFEEZ 2T EDOBEAKMEIKTEES L) HFIENRE 2 biv, B RHPHICE
L CIEHEANCRLF 2T 2 2 L=y a VT 21T > QRIGRHEZ [FE L7-% T, £ O
EUBHHAE TV FELEZOND, EBEOZ T U MERICESWTREZRET ML
FEERRTT 2 MERS D, £, ARENTIEA RGO E A, 4 TR FEE S iz
& D STV FLIE K B O 24T o 720 Z AUFALSY SR B AT IS AL 55 FLIR HIAL & ~ e R
— U T EATV, ZOFERERD SFEAKDB TR S DG ALOEBIZR LT V7T 0 R TH
HIRTCSM B 21T L WVWOHOBETDOY I 2L —2arTholm, ZD X9 RERTHAE TFHIT
2D TEe <, FEERITL LA A L 7= % O KEFHARE R 2 RIZR R N7 T 7 %217 9 %t
KbBEZOLND, AR T U MIBWTIERRFEMONARFIC L 0 BB LK EOE
EIRTRENDD T, ZOFEZFHIL TR MER DL EEZDLND,

@ JEDYLGEDOFEEDET NMALIZOW T, AlENT 2 RITEGRIENT > O EEGHERNFET DHA D
BIBRAKENA 2R E L, ZHE2ERSEME LT3 RTENE * v U —2712 X DiIRBIRRNT
ZEE LT, ENTORMZEZE L1720 2O X 5 BREEMNT O EIT - 7203, 3 IRTTIRNTHE
BRI OYHE &2 % E LIRB IR 2175 ONE#NTH 5, 3 e H*xy hU—7 %
T LEBGUEZ ET METED L9 a— REWUR T 2LERDH D, TN AEEZR
HIX, BIEROBIBKEAR T 7200 CTle < BEEEYLE &t L2 Flh B X 2055 FLIEKR~ DR 2
DET AN TE 5, £iz, YUERHIONEFIZ L B3 LB K~5 2 5B LT 5 &
Bz bbb,
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7.1 ILC®IZ

AFAETIE, 2.L.1IR LXK 91T, Fak 21 LR, BARRZ2RIC 31T D/ BIAGRER . BAl
RRICIBT D THERER, & OITITEEHRRICKT 2 LA GR~ & | fEEM OMERERHAG LR
& R DB DR 2R BRI K > THER L. BT N EHREBEMERICKR D IAZIRIN D X —)L
Ty FIHHTERFERE L THRBRAERL TS, R 7.2.1-1 ITHBRSEERT,

# 7.2.1-1 RSOt

I B 4 A LA
P AR SIET MR i8R M
SR 0 %8) (i)
AR @: FmREEE | - -
(0): MIRE S | ©F WLEE (B | -
1) OB 1) DERAICRIET

598
B

(d) - SAEAEHA 2
A9 DikEM ORER

o
(e) : FIRHKEFDH AD
A
REE R O FAE ®): FEER D Ca Bk — —
TR D (g): EEMEmIED | — (h) : WRAEH T e 5%
1EZKMEREREAT (b S DRAY 53 a7 % Rk

R

PRk 28 FHEE LY . AREORBREEOEA T TH DA —AT v T EEER L, W@ E A
=Ty 7 Ul BB E LT, (o) M LAE (BEZE) DNEEKRECREAET 8GR
ETRBOPEDIZOORER, ZB LTz, 61T, () « FFEHM K EUTEE O L KMERERG, K&
O(h) : BRAEHL N % 35T 2 AR E A i HERBR O T /B b TR & T OREER i HH R
Bz, BPERICRABBUL Z LR LR B FEM L T\ D, £7o, Lo BRI, AN TIE
THAKIT & DREER ~OFEITER L, LA L O Rk 2 RHTHIC R e 7z,
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7.2 SRR 27 FEEE D RR

TR 2T FEDOEREMY F LD L LTOX TR D,

7.2.1 FRMEA ~OH T KRB D A

(1) FEERS O T KRR O G

D ERRY A MEREZ AW — kTR E RS R (B E—E 450

RMHE 2 RS9 5 2 Lid. KIS X D8 EH OISR &2 €7 b3 5 ECIERICEET
HD, TITARIIFETIE, —RITEMBHY LD EB 2 B H BRI B T 2K LKA Y
DA A iR D NaCl /KR (0.5M) A FEE A 1 ZIRE 3 D BEOME A G35 2 & 2 BRY L Cillig
%k L7z,

WL IR 1.6Mg/m3, #IHIE KL 10% D 7 A B 30wt% & A2 b A b ORI (¢
50mmx1,000mm) (Zxf LT, 7&K E NaCl KiFik A2 lK LTz, EOFER, ZK-AKDEGE O@EK
J£ 60kPa(kAr7+7.5kPa)lz%f L T NaCl K¥E#KIL 0kPa OKALZE+T. 5kPa)IZHilfHl L 7= 85A T[]
HLICRENEDR Z E Do T,

HBHEKDr—ADWE, AREN 1 %m 2552 RE7r s M ERTDHE, Bl7r v
R ONEE dmm)iE, F/KEREH t(day) DFESBI% E LT d=60t03 Tl T& 7z, Z ORMRRICHE
SWTIRIE T v > hAHEMA EERGRIEERE 1000mm) £ TRIFEST AR 2R 5 &, 8.5 4F
L b, ZORERIE. RIET v MzE dimm) 237K tlday) OFHIRIZIEIT 2 L5 F
HE BRI X D KOILEGHEE OB R TH D Washburn LV HiEETH D, B FZHIE
T 5 &, BT a2 MY 650mm LR CIEFERMEIL d=26t05 TR Ii, Hinle B3
B350, 650mm LL ETiE, BRI AR E DR 2 1B R DA AR L T D,

NaCl KR DY, 127 7 > hOfrE dlmm) & #EK R t(day) OBIfRIL d=14t05 &Il T
X5, REEEIIEEKOBAE LD BBV ERHLNE 5T,

F7o. BAFIEES 95%LL e R AT A A I 7 n v L EFRT D L. T o h ORI
X, BRAKOLGEIZHAR NaCl KK DOEE OB G, 7eds, fafn” v v kA EEE EG2
THEEAE 1000mm) & CTEIFET 2R 200 DR T 5 &, BB AKOEE TR 34 4F, NaCl /k
WIROYG TR 25 4R & 7p o 7=,

R L AR TEWSH SRR, NaCl KIRIEDBE ., T DA A mEDEETE
BV A MBEE L, BMEBRICHET DM RERPEDT 52 LICRERTLEEZ LN
%o IZHEEE K L TiE, NaCl KSR OBEICEE RSN LT 5N 5708 720 | fafsfE
1% NaCl KK D S5 052Ny, AR SEFIERRE S oo TN Il nEZ 2 b
Zap

2) RRANV M FA MEEEE W =R E RS (BRI
EERDILSTHEREE T OFREM ~OH FARENL, BFEM OEEE > T0HbDLEZX L
No, AREIR, WHEROEMZRDD Z 2 AL LTER L, AL, AiE SR UK
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B & IV CL RRETR ORI 2 778 LT R COZERUKDEEM ICRE T 2B 0R M7 v v

N OBEHRE & S L oo, BAEIC L5280 HE LT,

S 300mm, EAE 50mm OEERAD EE 700mm 4y A 2K REK Tt L. H WK T 5544
TN ERBR 2 Tl U7z, oS, sk o —RkoniR S ERSRER (BE—ERN) L RS
& LTe, MM OB AR I ILIRFEHR & BB K> TiT o 7,

RERBRIA L OBIZRTIE, KEBEL TV AR EHOBOLNE L I Lz, #BTike: L <
EhithTH D,

(2) MELAE (EBEZE) HEEEM OMZREIC RIE T HEORA

1) BESMMNEMESY A S ORAMEIC KIT S

ARWFFEIL, B DA 2 A DREEM DN FEEKIC L > T L, BEXE LT 20 E 20, %
L L2 T UL EOREDBEESAANIRE T 200, S DI EHAEITE & i s & OBk % B

BL, ETMETHZEE2HBE LTS,

AR CIL, BEORLDMHBUAFR LZ, B2 a2/ L CESNZEWEE &R (B )
FE BRI AR L. B2 E 1.8Mg/m3 & 1.4Mg/m3 (Casel)., 2.0Mg/m3 &
1.2Mg/m3(Case2), 1.7Mg/m3 & 1.5Mg/m3 ®(Cased) &9 3 DDOFHAE HOHE Tkl 4 Fhi L |
BREAG, BTS2 55 Lis, DUFICERBKZRESE 754 & NaCl 22 S B85 0k
RermT,

(a) #BER GREAKD T —2R)

B TORERT —RZBWT, @ EOHER &R OB URDE N EE & 72 D K 5 725 H)
RN, RO IR Ui, Flo. WHOBEENPRE VS DITE ., FREEEEN,
K& leot,

fil s U 7z A A kB o0 © b L AEIAR (DI R B - 2.0Mg/m3) & AR AR
(KRR T 1.2Mg/m3) DOfRZATVN, B 250 L7z, maadtic, AEREE D
TBNERIZFE > TIRBE TEFIRREBIZE L T\ e, F72 2 OBESAMIE, HEIRIEREED KT
BENNS L, BRBPICEET 2 R RITHEEN NI Dol Tk, EEUATEREE O
FESHNKBM L=t D B2 LD,

(b)FBRAFE R (NaCl AKEHK 7 — )

0.56M 0 NaCl KiFHE A L7128 2D & 5 MR EA A ERRIC W ThH, 73 To
I — A TEEZEDNE - TORE TEFIRIBIZZ L7z,

7272 L. NaCl KR ORBRO I WA B E AN RKRE NI LN nhoTe, SHIT, ZAEKDT
— A NaCl KR — A DG BRI/ N S UVHm 278 Lz, 20 Z Lid, NaCl K
e a VT3 L 72356 OEAIEERBROBE L, ZKEKO 7 —RITH~, A 4V HREDE
BThSNWZLILEDbDTHL EEZOND, £z, BESIFHERBRTIE, 2 >OMGEED 5
b, micE ISR O WREE OEA R T VR, RS RE K R2EAA G0,
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NaCl /KEHE D - — A2 31T 2 EFIAE &R T OFa PR & ORI G| EHIE &R
D2 OOUEIKD 5 6| HREENRE WIERIRO T3, fKEDRRENZ LN hoTe, 2
%, HREE DR EWEEURIINKIEE T 2720 Th o B2 b D,

E7o. EARAHERBR O R & LTS LR E 5401 Kozeny-Carman HIZ 3 H L, 7%
BRI T DB KRB A TG LT, sRTE OB KEREII R KD - — AT 1013m/s
F—H—ThH LDz L, NaCl KiEED 7 —ATiE 101 m/s 7> 5 10712m/s F2E & 720 . NaCl
KR DT INREL 7r o7z,

2) ISSIBEENEMESY A N OEEIC KT T

ATEADFRER DFE R D 1) 70 iR O 2 4 V% FRGET 5 72 8 ’%%Lt\%ﬁﬁﬂﬁf%of%
IS TEIEN R DGR L LT, IEHEE MR (R 1.6Mg/m3 (ZFFIISHE o 7o 1R
RS claf Lz b o) LiEsEERIE (% E 1.8Mg/m? 12 %M*ﬁl@tﬁ TR
£ 1.6Mg/m? & CIAM S E2R2 RN O Lz b o) O 2 FEOMHREKEZEH Lz, 2 otk
Atz R b2 L CEFNZIEWEIMEERR T, SRR UEETHLDICHLEDLL
T RTVIREEDREI A o TWRWIDEE (BENN) BELDLZENShoTe, 2O ENDHAN
Y A MIEERT S ETET 20Tk, DBEEVIRREICE S £ CIAMT 2 & ) fif
WTx5,

AEFENL, IS NBIEOR LR LR 52 b REKE W2 ESIEH BB O sk o fig
KEAT -T2, BEERIARTERIR IS 2L Ic B L2 B O #28VE B: 90.84g 28 IERLE B IAA T
2.26g, WERBUEAT 3.6g W LTz, ZOEEDERNIL, PKPICE T D KEMEOHSE
kb0l BEZoND, BESMCERT S & REEMHLFEO E T L CRRERBIAARE
ICHAREIRBEENME T L CWA Z N DT, 2O NG, i %@ﬁ%ﬁmﬁﬁ%&ﬁ%

ZIEME SRR, IS BRI I RIZ T BN b EAIRZMEER AT O MR
LHEESHOEBELEENDREENS D Z EB DT, S I, fRIKRFOBRMFIZ & Zoﬁiiﬁﬂa;
RHHREEOKTFTO—HNTHLEEZLND,

A F UHRE 0.5 D NaCl /KR & FIV TS I B IE DS AN B B 2 R F 5B DT b kB A 52
i U7z, Z8RE7K & W T2 B R Sl O B R O MR D5 ﬁf”ﬁ#ibfwtt
NaCl KIFR CilEBE MR O ERIT, Llcfafi ST blEsE s 2 k&btoﬁ%f
RNIR OZER/K & [FIBRIZ, IEBUEE AR i ﬁ&ﬁ%%ﬁbﬁ?@m#ﬁ%m\%%mkmﬁ
DOIEF T - 72,

LLEDD, Xy A MIWERT 2 ETHET 0 TIER AIREaVIREBIZES £ °F
M2 LW RIS THD EEZBILD,

(3) HETSEHT X B OB DM

AT, SR R T A B OB, RO, BROKE S22 TRESE,
B e 72t TR D2 CREMIM DR T VAR 5 B A0 22 & R KIS O IR, i
T & 5 BB RIE T B AT 5 1= b o S LT,
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PR CIIAEERAHE2Y WT700 mmXxH200 mmxD150mm & HA# 2 H Lz, KEEIL, 71
v 7L _X by Nl FERWTEMKEZ BRI bOEFE L, ko7 y 7 XLy
i AN &7#%07t1ﬁ¢ NaCl #&# (0.56M) # K2 Bk S 235 b Fhi L
Too BT ISR R Z BUS T 2 72 O O WIRFIEH A O B2 58 E U, FEEM OffE 4 5
M7,

AREKZ AR LT — A Tl HRPGHIICITHacfafn LT g Sl s dv7zns, +AE
Ze AR U728 SR CIIAIRIEE 7S 80%HIIf: & W O fE R & e o7z, ZaUT, MAKELENBEEETO
IR L7 2 LIS K 2o, HRIRPTEMm A Bl L T 2 E AR D15 1 & A8 o S 128 IR
WARBBKSNTZZ E BRI E LTER BN,

NaCl ki (0.6 M) ZMWWIZ 7 —ATid, WHRIE R L E Tid 30 R TR Lz, 7
BAKDYE & B2 5 DI, NaCl KR CRIBR N7z Sz~ >y ME %@%THﬁ?é@f
372 < AN s, — B S TERICTEE L, %@T&Lﬂﬁﬁ‘if‘fﬁbf“é,ﬁ’é&boko B
HAKOLGE &R | RGOSy MEICITZERPFERAET D LW BRPEE TV R0
2o TOZEE, —HA. mv/bﬂNﬂan&%mmbfﬂﬁb zefE L — LTS &9
IZBEZADLNDD, ZHKOEGE LITRERY, +EL TELT . BARREAREWNZOITH
KARE L TN D7Dz TN D }:3%716&5 o, Ny MBI STV D NaCl ok
%%ﬁ 7ﬁy7%’ﬂbfwﬁ#%®NMHm/@@@mﬁk@ofwéﬁﬁ%ﬁﬂéﬂto

CHMHBIZEN G, 7ay ZEICk LT, TmErb &Ly M6 O NaCl KB DML

éﬂ%ﬁ: . EEE GRHEICE - TEFANIEL 2o TWAHER) AL FAICHERL TV, 20
ZliE, HERPUGHIRE R LA LTV D,

R E DR L TlE, XLy PO FE SN T2 &6 TRHRAK R ICEE RS S20ICIE T L,
THUTHEAKIZHEY 2972 (BlE) BNBAELEEDEEEZOND, —FH, 7 v v 7 lloEEE
X, REROENRKERT 0y ZITHEKIE) a7 T ATIEAPMET LTV DS, RERFOEN
el N S 7 7 a 7 13 KIS E > TIABE S B IME A 2R LTV 5, 2 O DT, A
JERAITE— LD TmIcmn o 6D EBEZ HND,

(4) WIEIZ X DRIBRZE R OB TIRA

AFRBRIT, FERKRHTAREA I N T v 7 SN2 ER0N L K ORIERENC RFE T R EZ T
DHICDITE L TWD,

AR T, 1000mm OERT 7 VL OHRICKR—T A XA XV Z2RE LT, F0O FF A2
R 1.6Mg/m3 O N A hTHEAAT L D12 v b LR EZ VT, MRZERORE~

DB RF LT,

B O Y B RE Tl #a/KIZ K D ZEBIATE DA T AE O B2 L, BRIK~ DRI
22 DU iéﬁﬁﬁﬁfmﬁ&@kmﬁ% FEAEREL TR -T2, RBREEOIZEE
(=R %E®ﬁw BT DR U I A b RERE ORI EOFEZEE (0.6MPa~0.7MPa)

FEOHETH- T,

Fﬁﬁ%/ﬁ*r&kmf@%ﬂ%ﬁftz)x% Fa/KEDPMEOWBE TIE, . BESBAEM 2R LTz, Zh

I, FIBR D2 A BRI %ﬁbtk&t&%z%héoL#L&ﬁ6\%mE%%Méﬁék\
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BB T > 7= R ZERENBINMIER Uz, £ 0%, BRZEKTIX, £ 2 FMCTHEEBR D - 7=
W BN RE LT, 202 0, MERIE~OWEBEI OIS, FiK & FBBRAK~O R R 2
K[ROBHFEOHLTRED . ARAIZRBBRZEKOBER ENET TV RNEDEEZLND,
RO T, B TFHORBRFUEME TS 28mA G607z, ZORIKE L TR, etk
HABAET 5 2 LI Lo THERIR D b R 238 EfE SN CRUBEESENT 2 2 L ERBZH
N5,

7.2.2 ACFAEDRRE ORI KT B O A

Na B~ R o b &R K TR L7=1%12 CaCle KIAKR i@k L7= 47— A (Casel), Na A~
¥ b A MCERE CaCle KAk 8K L= 77— A(Case2), Ca B~ hF A MZ CaCle KA
ZiAK L7cr—A(Cased) DTN TN OUFRIKEZfRIE L, Ca b2 ~To, ZOfER, 2ToOR
BRCHER)—IZ CaBUL L TV B Z e B inote, ZOZ & ERFFEEE TOREN D, fafnk
Ca BUbizxt L ClARFMREIT FI R ©, BAMEIZIERRNTH D L WD FIREMR H 5, ZHUE,
Ca BUb &L fafn DA T HIEE CRABE N B D /RN H D L) ZEEBRLTND, F
7o, —HEMSETHE Cai b w25 EEEME T2 &0 O A RSz,

7.2.3  FRMEM OB D 5 et

(1) N AT I D KB i R

A IR AE L T /K 2 IV CLBEAER 110mm, /5 & 45mm D& /12 100ml/min~0.1ml/min
TR A FEh U7o, WA DS D COMBRE L COEK L FRIRFZ, RETRT,
MRIERHLE & & — TIT o> T D RN ERER & iR 27200 E L TOREMKEZ R - 723 R T
bbH, bz, fEaEELEZHNT, AEKEZEKT R GITo7, ZORRIL, 2 ETIC
BT KRB DA BV OMBEITK S 7202 & 2 U, JRAERER & b T 5720
WCHE LD TH D, ZOfEADFEKREEIL 5x1012m/s F2ETH 0 | IRIEDOH T HiE O HEFE
A (EEERA) LIZER%ETH D,

MRAE DFELFEH N 7K 2 W26, BARTNCAT » 7oA A REEAS 0.5M @ NaCl KEE = CaClz 7K
WIREZMWIZGE X0 /hSnicd, il LIZWENHIRTH o720 | LB KA HR T ETHE)
THERBGIIRA LN D o1, ZOREOA A HREThHIUT, FHBGIIT 2 2813/
INEEZOLND, RS REEORRLARKE WG OME LFAETH T,

77 VOO ICIE A R OB LA TR KT K 2 REE AR R A Ik U 7o k5 R
7 7 VLGS EBRARETH T, iR Trn—a VEEORBBRLT 7 VL
WG G ORREFETH T, ZORELY | BEMOIHOEIZTE LKA BIX, 727
BNV DRHECTH DL AREKTHD Z L, RENFIETHD &0 D FIFITRFEE T, BEM & 05
REDBEKEOH D EDOTHY | MBI HSTGEICHERT DI LW LN Lol
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(2) PR DAL E BIR AR O Ui T T 58

AR TIX, A A R R O FERE N K DRREM O B b7 5% (e
RONEIZ L > TRt A2 FIRE L 9°5) TIlRBRORERZ 5 L, A I3 T2 A A4 2 5l o
WREZREF LT, 7.2.1 ORRAY Mo MERERZ F 72283 Bk &k O R 22 R
1TaRBR i U 7= AR i O BREE  (1000mm ORRT 7 U vt) ZRUCEILERA LT
AR A T L7, KT VOO BTV HEKITE A DOHIREN ATV, A A A
EBA A R B RT A= L Ui, A UKL, ZR8K, NaCl KisiE (o A i
0.5). CaCle /KR (1A 58E 0.5) Th b,

IKFH DFEHCRILRCEKEDRRRFEAL 72 5 6 OO R OFEFEIZ X - Tl e & &
BIRIIRES B GRNZ &R ghoTz, e LTiE, NaCl KK, 7&K, CaCle KK
DNE TR B & FEEM I EORRO AR N A2 5 T2,

IKE DRI e K OBGREIRO T 7 N7y MIRHBOER EIC X 588522557
DIZER ST L > TR T 2238, WHBEIE, BRBICIIKALIEFEOBSETHY . KALN
ST LU E R, KRHEBIFITERERARIMFIZ L > TRERERR 2N D, Rt E & ED
BRI AR O EBEEZ I WD EEZLND,

(B) N hFA - DEEEIT I D RRER ORI O MR

T L R EASOBMRAN Y M A N OMBMEICIRFET 200 &2 RO D 2 L2 BBy L LT
Ny M A D OBRFFEE GREM 2R L Wi RoFiE (BIRE) 284S L,

AR TIX, KB AN DK E DOFmUTFORAE U@ 2 g L7 v A P AT Y —
DYLEE (FfpEEE) 2 & O AMIREE 4 RIS EEEHCHUS L7, RIRRC, KOFHFHEE &R PR
POBBRARIGT 2 Z LIk 0, & 5w £ TN U 7B EH OBRAFTEH A2 R 7z,

EOEDOENREVD, REENRELRLE, BRESKREL R2EMPIHE LN, ZOH
A, BZEREFE 0.07TMg/m3 (T%IREFY) FREA AR E L TR L Tz, ZoREBRRE %
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