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Verification of in-vessel thermal and hydraulic analysis

code "FLOWNET"

Soh MARUYAMA, Tomovuki MURAKAMI*, Yoshihiro KISO*
and Yukio SUDO
HTTR Designing Laboratory
Oarai Research Establishment
Japan Atomic Energy Research Imstitute

-Qarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received June 23, 1988)

This report présents thelverification results of in-vessel thermal
and hydraulic analysis code, "FLOWNET", for the High Temperature
engineering Igst Reactor (HTTR) . The experimental results by 1 column
test facility and in-core structure test section (HENDEL T9) were used
in course of validation of accuracy of the code and of adequateness of
data-base,

Verification results showed quite good agreement with the experi-

mental results.

Keywords: HTTR, FLOWNET, Network Model, Thermal and hydraulic Analysis,
Veriftfcation, Cross Flow, Leak Flow, 1 Column Test Facility,

In-core Structure Test Section
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FPHORBRELRDEI - FThd, FHEBE 77 v Fiti, ERoRBETEOMIT, HNRE
FEBSCIDBE SN HEBAGRE (v vk 7o 2RNERFBEE) 252524
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2. FLOWNE T 0igz®

21 REBWBETNL

FLOWNET 3, HTTR HFLAEELARBANOERREORE, EARUVKEST%
WBird 52—~ FThHs, FLOWNET TR, SREic/ - FEHERRELERY, /- F
a1 RTOHRE 75 v FTHREL, 3077 v FHAERBTHEALLRENs 7 v 2 H
W5, BEAKT LY OBEIHMARECRBREUCER=FLvOF % Fig. 2.1 KR§, BXEPO L
MEFFRICRT B/ - FEEbL, KAEMNBHEE TS v F ERBEBERL TV 3, &
MBOHL, ARBEED O EHEAEM~D, A, ARERGHMEL 7 2B+ + v TEHEL
BANANZHENOBOERRBERLTVS, KB v F035@, ®Q, 7ov 7ERE
HiEBT B4 x2FhEEREOBORNRN, Bibs ozxigin, 2HEELL77 v FTH
%,

WHOBR ARG TE, Fig 2 1IERLALHSBWEFNVEEABERERS L, FHLOOXFHE
5Fig. 2.2 PicMBTRLALLIKAKEREND L HREHEMBIcER vEL THAKRR
AR AEIT-TVW5, LDEED L/ gWERORK 75 v FORE% Fig. 2.3 T4, #7 4
ROBMESEF » 20 (F) B, SHET1HABTHERL, 47 28MF» v 7HE (G) B
A5 AD1IABIREFCHD, TLEHBFAAL (C) RURBFLRRFHAAL (X) &2
WTHBEBETF v+ VANV EFRRBICEELTVWS, IPDOESVRUBE, 2h@hffE
VR EEHERE, BERMAEMTE~OKEORBEARL TV 2, $£ES PR, BEX
HEREERUBE S —OHNICRT 2/ — FThd,

EERFHOEHREE, Fig 24 RTIXICHEAFr »ALEN T LBFr v 7H, 274
My 7R LOMECREL, SREOLHMEELFML TV 5,

2.2 BWFX

FLOWNET T, &/ - FRUT7I »FrRUTRRTEBALHEAL T, REHEANDER
WEic BT AEE, THARURESHAZITE T2, BBHE TR, HEMOBERGTHEEZER
LT3,

i) #REoR (V- Fiesda3Rh0EEOR)

YW +Si=¢ (2.1)
]
i) 2340F—-KK (/- Fi BT A

2 Wi TetTsi - S +Ti Wiy =0 (2.2)
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3. B it M

FLOWNET Rt i3, HTTR OFNRBE S ICK S EEERIFIT 7 oxFh LEE
KEFEENRNCE TS EBRERELZAVCTER L. 7 v AR BRE, EESREs 5 4
EHWT, #7L0FE0ONBRIRRAFENF v v TARTHBESORBOENSHABEL,
TH27v s 22VTHELNLY e AFNBRGHOBTUAR AT TMET 28R TH 5. BEK
HiEmEEEE, HTTR E 3 ERREEOEBERBICE D, SE7 VI LARAALETE T 4 —
gELT, BEERFARBORMELE 0FLMAIIKEBLACKINMREZAET 2R TH 5.

31 JoRFENHEE

1) 17768 BEEORE

14 7 8BEER, Fig.3.l KARTLHCHMEE 299mm, S X570mmORBETH
LERBEAAT oy 7 EHIARACABRBEAEQLEREBEI o h 0BRSS TV S, 45
LOARBRICE Y2 7 FBRERBSN, #5645 va539 FOMR LOmmoBEERITAT &
LD AT LfEF vy 7RNFBEERLTHS, Bk (HE - REFE0EX ) 3, ABRELEHL
CER(BEF+ va) A7 6MFry 7RRATABY, B8R, RBEREFECLBLT
TR Y- WENTOLE Y, 7u v 2 BBRICET 7 oxERE v+ v 750 L TERMIK
REBPHAT . 70 AFNF v 97}, 700 70 E0BBAERIKES 1.0 mm © ¥ 4 (4)
EHEALETF + v T TH D,

AEBEETE, 7 02A0MFE + v 7OMOMK, HOEEA N5 A - 5L LERBET-
oo FRAEBBEF Y ALAORAF Y 74 2A5HFBL, BERAEF + v A0 EH 5 L+
v TOHRNEDBICKERELED2T LEBR O TIT oo REBRFHEFE Table 3. 1iKRT,

@2 MihrerFLERET— 4

ARAEBITICER L2 14 7 o BREEORBMAE T LA Fig. 3.2 WRT,

BREBEF » v 2 0id, BB 7o 0 7 CHT SN REACERNmm oM ERE %2, HE75
WEEWT I & REXARE BT A 1 HEBTHEE T 5. 270y VEBEHICRD BEREF »
YA AMDEEK NS (Fig. 32 A-CHEl )Y ic->WTi, JRRHELABERESOTHE
SNIHENEEFRRK. =025 0, #BEF + ¥ 2 ADMOEABEGFHIC >V TH, A
e V7 4 A%2FFB0Ir— 2, AOKEBY 2M#EEEERIBEREELEDTK, =125
El7ce AV T4 REFZE LAYy —ATEH, ERERDL O, REAOBEHFEELALAE &KL
fAleDEAZCESOTEELLENBEGREREER L. —HABREF+» vy 2 vHOENIE,
AR OB TIRERE ( Re =33000~54000) Th 2T Eh o, HREOFEBBEEN i,
BB ESEZELAUTRARTHEERLE A 2.

Af=55x10"% 1+ (2x10% ¢, +10%R3Y) 3]} (3.1)
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TZTe, id, MAENFHNHMHESTHD, AT CTIREHREKORAMIOAERICE SO
T8 X0 &AMV, ABEFTEM (10°<R.<10°) T, ki ixColebrockd X & B —H,T 5.

HIaMFr oy Tk, Tuy s bvasy FROEBOERNME 1 mm & B 7 F T ERRE
BELTETNMELI. A7 460F v v 7HOENIEHR TH S L6, LN TEHEE
KEEOMBHERNERHVL,

f =24,/ R, (32)

BEBELF » v vEA 7 LMKy v 7ORIO S o 2FEAKET 2HFHR NG HIZ, Bioo
ORENEEFRKICHREBEHHBEAZED L TORATERSNLZ 7 o ARNFBHALBERT 5,
K 20-AP

== (33)

A7 m

A

LLToRiKOBEE, APRYZ oRBAOERE, DRI o xfhoEERETH 5. HE,
BRSO, ARRIKCEALALT D o 7 LR —O@#MEBREG T 270 v 2 2H0TY g R
NEBRRCHERFT ET5 0, UTFioRd gl s ExR LD

¢y
S2A =
8R8+cz ( 3.4)
TR 7a v 7EBEOMOF o 7IE, ReldZ7vamhord /s vAHTHESL, Reldik
ATEHINS,
4 m

Re = 1 L=12a ( 3.5)
# L

CTTu RBEEROERK, ald7o .y 78Hio 1l LdoRETH S, ( 3.4) Aok
CirCo B, FiFE+ v 7OBEEATA06T, 313, { SUKF » v 7OBE 214, 125 &
5. HSHEBIF TR, 7 o ARNBOEER, Fig.3.200/ - F3LUEOMEBELIT5 &
R:oBMOENETHELZ NS,

S ZAENOBECEIZBEF » v 2AAHOENOE AL, GWRA(Fig. 320D/ -~
F3XE5) oLk TROBEELICLZTEANEE L THEL 2. a0 L FHRics
B ME AT EEE Y, 0, S P, PO BKROKXKD T,

3 P
Py Pp= (uf—ud) $K, ud (3.6)

7 oRABNOBEFEOEER S, T AL EHEEEMA» O
pAuj—pAui—(m, —m)u, =PA-P,A (3.7
HELHN B, 2oTm .M, IARATROBEFr A VvHERBRE, ALKBKERTH S,

LMo T/ o AEnfBiEm M TEIoNh5E, WEL, LERBAROFLEREDLL ¢,
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(=u,” (—-u1; "2

Zz

Py EC3E), (3T)AE,S, BAERLATEHBERUK, IT.

Km=(1u%){1—(zwz} (38)

2

B, WL Uy THELEDPSa,~0LF5L7 0 RFBNDRERKEBHESIE,

m, , 1 m,
P—Py=2 {1~ (=) }|— (—
Pemz e (1 (2D T ()
1 m, o
:2.Km——-.m 39
ZP(A) | ( )

LWL LI TERAKCBHAENEE., BT+ 2 v0ERE(Lic L 58K LaD
#T

1
P, —P,=( K A42K,)— (—%)°

3.10
20 “a ( )

TiHETE %, A7 6fllF¥r v 7ORNURHDOTR, BEEEPSEIRENTHALEMD, HE
ElbeIsENELLEEEL T 5,

AT T, BREFLLT/ - FIREBOVTEN(RGSHE) LBEF(HR) 2, /7 —
FORERTHBONLF»r YA VHOAKBESZ /-,

3.2 BEERHGERLHHER

1 T, BHoBE

HENDEL T,:E# i, Fig. LI1KRFLABR 7L+ a5 FTOHT TREKRIEA EHE
THELAAREBATHD, TOBMBEE Fig. 3.310RT. T, RBHE, FHRBO »— 148,
MR, SRV ANTORMMOBRARUMZORTHABRATH>E L bic, EBHTTR
DORIME « |ABEHAKITEIEEAHNELTY B,

T, RBHE, BELLSm, G3H16mo2 Ly Cr—MoWBIENEBRIC TH SN & 4
Y7o F, 8 —b7F L —b, V=T L - b (I TREBHEEN ), Tk 7o 47,
KRETO w7, 7LvFLTFHTow 7, ¥y E—pHER b - v— b, BRILFLT o7 45H
HEF, o zoARTIZRE s N AEEXRELROMAL, EEOWFRS2EEL T 5.
EEREEOARICIEERATE~NCEEN L THELHEBELAND T o, BIER R ES
MO T3, HBFRTO bicid, SEBoHe ¥ RFBEZH W T 3 2005 B EE
EHBWE 7o v 7 RUHe A BEARAFT 200 EBEE - BBA ST ONTH S,
Stz Rl ERUEONMRESELZFHoh, SERMEEEMNOHe ¥ 2 OFE L % {1
o, TEEEHEELN - TV 5,

Fig. 3.4 IR ¥ & 51, HBHHe #% ( § & 400C ) &, HENDEL =+ — (My) v — 7
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Ko ah, ENBESOFRITC2HBCHEL, —HRIEAES a7 v voMoRRE
BAEbmIiciEhd. BOOEBHe ¥R EF, HOBLENEOMOBRRAREEY, 48—
FTU— PO THEESHMLASEOBERICHENL LR, FLOHEEBRELGHT 2K LA E~
Wik EFEERSEOBOKBICAEL, LREicEnd. SBMHe ¥ 2 (& & 1000 T) &,
THTE-(A) v X DB Ih, AEREOHRIICEERAT 5. A LHe iz,
MEASEERCHE e - yick D, BREEICIE U REGRS1060°C) RURE ICHE S
No, REHE a7 &2E->cHe SR, BETVFLToy 7%ETHE 7V ICHE L, &
BroOHe #REEALABHDEORT 4 E - CTALV—TILE S,

T, RBTE, M, tALr—7TICXVBER7VF AN ( GildHe # 2 & EKEHe # 20D
DEEHN 3 ~30kPa OFAT-ERL AL HDCHBHHE T 2 T &icd 0 Fl# O EIRE 4 g
LTWb, ColHBEERNEROKE, FEX+ v 7., Y- VEHOERIHZZE- T, &
fiHe "ADBEEB 7V s ACRIWIAALTS 3, CORBHe #RAIKEIDEUERHe #2 &
KEHe ¥ AOKEBOER, M+ Av—-7HIICEELiHe ¥ RARWNES AN LT ERHe &
A&AERMCHT CECIDBINL, v~ 72RORENT YV AEKFR-T S, TDE EBEIK
fLFiCRELALRETTKELDHe ¥ AT E( =KEHEE) 2HET 5,

20 IR E T ERBE T4

AWRIEFICFEALALT, ABFoRBHe v RUEZBRT oMM X% Fig. 3.5 itR,
EFAVRT, ARBOMFEEEEL T, KEHEN L/ 6 FRAHRELL /6871 %
Aok, 7 - FORER, ABOSGHAEHNAIEERNEK, SRSV 470y 7 EZ0EBR
K—H¥d 5/ Foftic, s vr—VvERO L THRICET

RREN oML REECE, hLERRCBLRARERN A ER ( Fig. 3. 5ho H, XU H,)
DAl B F ¢ v 7 (G, G, RO G,), BEKGELELABRMOF »» 7 ( G, G &
UG RUBEERHEORMEEA RS T HLOIBTLEry v 7 (G, RUG) b 5B, BAER
AR AHT T, BIER S E & REMO TR R, SRR L o7 N DR O
HBEF 7N LA EENBEHSMoBERKFEEB I, ThehitHe Y¥RAB EmEFCHEN S,
KeFoTik, NBEREOAN O KR A 1 FiE (B) THEEL L. SMAOORK T, BT
Ry VEOBEBHE vy TENLTEESATVS., ARENOEHEBROTEIL, HBEREM
BICRIE L 7o » v TIRERUFEBEEH V. TR (H, EUH ) ofihid, 288280 T
HETHET L OoMBOEZEABREOMBEMEIITIE Blasins O3

f =0.079R, "% ( 3.11)

EEA LK. £+ THORENRIBRETHELCEMS, (32 )KXAEFBL .

MERFEAOBBARSBERSFOEMEICIE, Fig3tkRRTLIKNBERDOLDO
FoL V- NEENBBINTLE, BEKFEHORAKRECE, BERAEKMOKE, E
E+vv 7( Fig. 36 Mo HEUV ), Yy—rvHOmMBWHiICLYBREIN2EE K (O U
BEXHEICHEAL TV IEREHONHTREBEI2EBRN(P) D4 REHFH 5. KF-BE
Frow 720 TH, AERGSEOHMBAFESCEMNLALF» v TEIEFRAOTEF VL
Lico v v 7ESE, MEHIKELEV 0, 04mmO BRI — Y BHATE UL E0 5,
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RIEMZFRTFOICFBLT0.04mme Lz, KE, EEF+» v 7ORTEE, 2L TN 162

mm, [30mmTH . MO RBIIE, Fig .6k RmT L CHEBADIRY — VEEMZ
HBHIEPL, EREF-EROEFLr2HOT, KBEORRBERKK 2k, GH0EB
CH2LommdDEEKDEEMHE, SEORFBHICHVERREHOHERANTIR, 4 TH
. BERFFEARAOFZERAI DV TiE, DarcyBliciE > dod L, RAFHEHL T=E 721t
L #a

AP=——"—Q, (3.12)

CZTAP: ZFE (kg/m?), Q,: BBHE(m/s). # ! #HEFEK (kg/m.s), Kp: BB
F(m?), {: ZAEE@mM,., A BAAE M) ThHs, FELERB=7LTH, (RTAK
TNENKEX v » 7ORETE, BERFAERAZTEROFZAEEB VTV S, %7 KydEE
FEHAI AL T W5 EB#H ( Union Carbide #:81 PGX 883 ) o £ AlE

CKp = 118 %1071 (m?) P (3.13)

EEHL

Fot V- VBHEOERBHIENGERE, EREEA—EREATIEFAVERNCT, F v v 7
EBERENTA-SELEGBERET - THOALBAFALLY B+ —+ v 1B
FOv— iR, Fig. . TRRTESK, +—0ADFHRALEST T+ -+ B/
N7 7 YADOTFHEINIZBERSVEVEEZERImMmB/DH 0 4mmDEQE K A=6 x10Pm™
GOOmmb 7cDIEM Voo FRBMEF -+ -AERDY — ML, Fig. 3 8 iRTLHik, &
FERNSR G/NE A VBLEESAmmOBOEIRESE, RATEL SN AHERAEA L.

K/ A%?=223x108x A PSS (3.14)

ZTZTAP R Yy —nichpdEE (kg/m*) Th b,

BTV FLAToy sRRE, Toy 7ROBERHER-TREDA 7 &M +F + v 7HOKND
BRIV FLNCEEFRATLICEENET 545, Fig. 3.0 RT L HHN VY — LV EEHEE
SNTLE, Av— k20 TbEBREA-FEROEFvILL ZRBEBL BN Y —
vBEREER VL. AT TR, Fig. 30K AT EHSGET VF 4 70y 7 OBMAEERIHE
ELEBE7o v 7RO VVAEVREDORARES =0.8mm, FiTEEd=1mmbdd v
— Uik g '

K/ A? =7.0x10° (500mm#&bih) (3.15)
EHO R,

FHRGEBITICAVWILEBT —sd, SRV IrsNAOHe "2REEEZZLL LAZFREAR

tEE7TVvF LA (BERFEAMARE) OHe ¥ ZABEEE 400 C—FiciEkH, BT L F 4

NOHe FREEATOOTHS 1050 CETicMBL-BBo 2 BHIFL. XBEHES
Table 3. 2 iR T
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Fig 41y —2# 1B ABEF » YA ALRU A 7 LEF » » 7OMARBESfE R
T, RhoERIE, FLOWNET itk 2@irER%E, O, ABEMEE 7oy P LIELOTH
B0 W7 LBF¥F+» 7OEAR, AOLLCREERNVIKETL, 20 2FERFr v 72ET
MECEBRBEFr VANV EDOEAENENLL S, ARB TR LI LB FE+ v 7RETEHET
Ve INTVWERLYD, TLERNBZSNANZAFENR, 2EB 7 oxFhFr v 7E2E->TE
WIHAT B, LEMN-TIZ oXENEr v 720 & THETE A XRAFENER S FF v b
Wigh i, ETOHERNERZEI—EOCENDH L LS. REMAETOBEL S, 7o 2R
HoOWBEBERIIB g s, (A5 )RTEEINBELA / VIEIEHN 1280 ThHB, s
ZAmNOV A /v XEEH1210~ 1230 THDERTHS. —FREF » 2 VADEDR,
Aoz hictzahEcl b AE{ETL, ZORBEHIARVRBORREILICL S
MERARFEREIDETT 2. 70 2FNORAK LS MEHEEOFMIT, EREREBRE
HLTEY, (31N) K TRLAEFTVORLEAERL TV E, 7 o AKNWLOEGITXISERE
DENERE, EBOFLERF TEFLOE2ENERKICHL THRAMIC/AS, BRALELSLOD
Th b

B F » Y2V ADMICA V7 4 25T r -2+ 20WARFBESM2 Fig. 4.2 i
RE e Ar—2d, AOANT7 4 ARIOBEF v+ V20D EHDBH 7 LHF v v TIREEL
TRELHDUARELZHEEL LD THY, FLC B IHMBEAL 7 LORPRECH
PLTOE, Ay — A BB RAELEIB —RLABAC X 2T FEoZ AL RL
TWE, 70RAFHNEF+ v 7RLDPIERR, Y¥— A1 ERBETEALEREILBY, 7 0REN
HKERULA / v IXPbehTnHBl g /s, M3210KKHENT 5.

79 AWNF vy TEHOBELDS bHMIAEREIC Y- Licr— R # 30 ABIES
REORFEEEAMEAFig. 43 KRd. £ABE, /oA F+y 7TOROMBERS 7
- A2 EE—FHOTTEE L. BFcER L2 o ARNEGRERHI, EHBERETE
BOFITFv o 7EFLVOOE L, ERMBHEEN 1 2RE-IHE, $HHEF -2
#1RUF2CHVAETFE ¢ v 707 v ARNBRAFRRD 1 /4B db0s Lz, D
FHEE, BEF» Y 320 12F + YAVRUA T LEE »» 76 EDOAEMOE S0 EDH
WA RrLTED, O, ABRENFNLOEHMEAERL T %, Ky —-20IREREL Y, 702
W F + v Z7TMHFEHABMICE—-TRVES(HZAZsTEF+» v 7)KS, 147 & 1§
EFU( T oy JTHOBEROKEBE 1 BETHEELLETV) 2B TESN R % FF M4
TELZLEDBHELHLTHE, LERBF -7 TR, BHEF r Ao B TEENOE
EDEMKELE-TVAEY, ZHRFig 3 lERLALEILBRF v+ 20O L5 HES
FCHUTIKHERZSZEHLTVWELDTH b, EREOFLTE, BEF» 2 i3 T H
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REHETETH -+ EF cNIREOLTVE720, F+ Y2 LrROFNRTERDRES /D
UL, BT —ADI7 e ZAFNWORERT VA 7 v XEE, #h 208209 g/ s, #1160
THb.

TORFENK v v TE21~2BRU2~3B 70w 7OBBRO® 2y RICHET, ¥Y— X #
LI LA MENSHOMITE L RAE A Fig. 44 itRite Ay — 2R, 70 EnFE+
vy TOROMEEZRVI, Fv v 700, F+v o TR, AOA U 7 s 2E0RBEMN G, 7 —
A#2LE-THb. Vo ARMWKERU VA / VIR OBIERZ, E 1 BBETFNLETH
121 g/s, 1380, H2HEHR T22.7¢g. s, 2560 TH 5.

PLERXI LS, FhicBd BB a3by ofRENLERN, LEHBE T + ¥ % VN
D, A7 LRF v v TERNLBEANANZAFENRY 70 AFENE, FLOWNET £HW 25
BHEBIRCIOBBTE 3 EPBRESO., FHLBEFr -2 BVT, 4 S2ABEADFEHE
KOEAME EMIFHEEEZHETLLE, BIEOAHBKREL, 702G GBEA2BEE -
TWaZ &, BHEEAHETLI ETHE, BTNRATEMEA2T- TWABEEZ 5,

RICAKBHFCHOERBEF VLA —-DEF VKL BRERITOBERER 4,

Fig. 45 RU 46, ThThy-—X#F1LELCY -2 E8VWT, #7 408F+ v 7TIESE
LOmmicEEL, 7oA F+ v TRODEZEA L — 2RO 70 FEF e » TIESE
LOmmicEEL, A 7aMF vy TREEA LT —ZOBBHR(MABNENSE) TH 5.
Fig. 466, 7o02FOF+ v 7RVPENT L7 o 2f0ERSED L, BEF » v 20
ENANAFNEDOBDIENZEZHRERLT A LEBOP S, By —2ATH, ZozBGNF+r oy 7
BALOmmAEZBRBALSL, N4 NARNOFHERASF /7 0 BN OHEHER L HE L THEN
E18 %, DT EE., 7O9RAFNFE+» TEHFLImmbS LimmREE-TE, EFH5H
RKEREMLOT EDLOEbM B, £ Fig.d6iCRLALDI, #56ME 4y Tl
MTBENANIAFNOETBESDELAD, BEF v+ VR L ENL XZFOROE £
Mind aEMERT .

Fig. 4 TRU 482, ¥~ 2% 2 LALCEMTI/oRFNF v o PRSI EEA /Ly — 2R
A7 aFy o TWRICHEEZANLT 2O AMENDH Th 5. Ay — 2, Fig. 45 &
D4 BIRLILEY—RALAREF v » ZTIROBWINCHED 7 0 AR NKESENT 268 RHES
b, HUAY —RTEBEF » v2L0AOKL V7 4 REZFBEL TS0, fidosr —2
RIHESLE7 o AMOARBLERE, F+ v 7HEOEMCLIAEAH oL AT ECEHL
%o

4.2 BERHERNINORFESD

1) FHEMRGABRERDER

T, REBL L Z2BERFEEREABRO S, GE7LF 2AADOHe FREBEEASH L L1
FEABOERERLBITERZ Fig. 49 iKRd. IPhoORUAHRNE, 2 F030T, 2MPa
B0 400°C, 4eMPa & Z20EBREAS, THELHEBEHRI TN FTNOEAERARLT
W5, HTTROBEZBEROSE 7L+ oNAZEHIE, 6~9kPan&wEETHH,
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AEGREMHIIHT TROEHKEL T CEBLTL 5,

BB ERER LB -BLTEY, BHrcE#RAL LR 7 vRURE T — 9 O0&EX
MEATEE S 7. SORMBITHEEGELEET L, BFEOAHINCHEABOL K8 ~10
%, WICHKRBRODELERO~IBANEHEERLTCED, BERMERHERES S HICHEL
TWd, Lid- THREODBIIIKEET ST 28HMEERS LU FET S Licinh., B
BEOFHERIETHORERL THEEEA 5,

FRHARBROMITERIP CEBEONAFRTICE T 25MiEHTEROKNR%Z Table 4.1 1
Td . Table bbbk Jic, WERFOLRMUKER W L CEAEXHERNEARLKR CEE
REAERDHBOBENLBAEIEZLED TS, SBFENIZ(312)NERTLHI>CERD 1 it
FIL, BEROMOFRRERRICHL2-0EFD 1/ 2RICHHT 5, - TLRARERGH
HZodhiiEEr L, ZEOH0GRICHHFIL THWE,

(2) Do AL B R B o R AT

@ EE R BHAET BEir

memE R, BERMEAOANA 2N S He ¥ RBEBRL LI, BIERFED
HMERICE D KERVEBRF v v 7IESENSD, RAKESHENT I LS TPHEN 5, #
STHAFHZBREORBKBREITTE., o UnRREAESGREF 2TV, BERS
hRoBMZER*EHL, BERFEMOKFERVEEF + v TIROE(LEEEL CEHF + v
ThigF kD1,

B R ERRES TR, 2RTAE-ETa - FAYERIC KD, Fig 410107 8l
WHEEFUEAOCIT- 2. mEMHe ¥ 2EFE950C, KEM He ¥ REF 400CD L &
DEEN TR RE Fig. 4111, O OEERFE N & f @B 08 45244 % Fig.
L1205 T, BOMABERHLES VT, ZHBROSHEF + v 7B £RD 1o HEN
He # R B A5 700°C, 950°C R U 1050°C B O M+ + » FIE% Table 4. 2 iCRT,

@ mMEFRRBORBRERFHERLKE

Table 4 4 L RLEZY - 20ORWORNETER L EBE ROLK % Fig. 4.1301) ~ 81K
4, MhoOHHERERS, EEEIEENTAETAIME v » 7IE( 0.04mm) BT
Table 4 4 T RL LEFRBOEMF v+ v 7TREHOCALBOBFERERL TV S,

75 o LBEERREOBEREZEEL-SEF +» YREBEACLBIFERE, EBRER
LHETLHERBNLGEEREEABANICEML, OHF s v 7REBHCABITERDFHERERE
BL{ERLTVWAC EEbh 5, Chid, BERKHEROKERVERSY v+ » 7iRE, Pl
MR L AN, MARBRRETCELTHHERRMAOBELT, POF v v
TAOOBWKETOHRBEBELOHOMBLORKELELRV LTI LEEEZ N S,

Lizd-> THTTROBHEBEGEOEERF A OKERFEEF v » 7iEiL, HENDEL
T, CEABEEOMTRERCEMBESERTE 2 &30, 0.04mmic L TR ICHRE
ERAAF—EEAEEIE, BEEENG LRIV URBRESPBEONS.
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Lice TOERLTOC EBISBITH - 12,
). FLOWNETIRIZ7 o2t RIE, EREREZRHRL, FLHERETIC
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