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R IR PR ENBREERE (PAR) (22T

1. PARODMHERABRICOWVT
1—1. PARODKFEBHEERRIZOWNT
1—2. PARDEEARIZ L DHEEHERIZOWNT
(1) HHBEBRA T LA DEEOHR
(2) #YIC X EERRR
(3) WKFRESRMT CTOMRERRER
(4) KEZEEDP ARME~DES
(5) KFEHREERICBRLBICH T 2 IRERGFIEIC OV T
(6) mmERREEIZONT
(1) AREFEERICHBEOBIIC T 2B OVT
(8) PARDEFRERDIA 3 BFE~DEHIZDOWT
1—3. KERERKE

2. PARDKEREMRIZONT
2 —1. HEEFFHHXOMEH IOV T
(1) PARODKEREMRE
(2) MEaEFHER ORIz DV T
2 — 2. MEERHEXERIET 2 EZERRITBIT 537 A—F OZHHEITONT

3. PARODKBREIZOWT
3—1. PARDMEEIZDOWNT
3—2. PARDEMIZIBEEIZONT
3—3. PARDOHEFHRIZOVT

4. PARDOERBMEL X UHEEIZHOWNT
4—1. PARDOZENE
4—2. PARDHEEE



1. PAR OHERERERIZOWT
1 — 1. PAR D/KFBERHERERBRIZ OV T
JRFIFRRAMATRIKELEERE (LUF, TPAR] LW H,) OMREMERIT, EBREA iR
[ZBWT H1THITE Y, OECD/NEA (R 1 /) B Fe 18/ [+ /18%B8) o THAI PROJECT T3,
1A 3 BAFIZE#EA T2 PAR L Rl—A—H D PAR IZOWTRBRZITV, A — W iHENOMBEIRER
EZEDTHROEREZIT-o TV,
H3EFIZEAL TS PAREEFRR CEH SN/ PARDEXIILTDOLBY,

IS TF): FA V5EDOFlachen (77 v =) OELFET, F@mE 58K,
== TR): K v3EMRekombinator (U =2 3( +) OELFT, BEE L5 B,
83 84F FR1-380T M1, T90) : A —AAMABL L LTHITELD,
E S r380), 150) : AliiHcE x 102\ 5 &k,
EREAR FR90-150 7 & IT) : KA V56D Tief (7 4 —7) OEIFT. TV LV 538k, THHATHS

BERRIIIATAS 326mm, T TVe ERIZRITA 166mm TH D, WITE
BIRVEBL LTRHLELD,

T A3 < BT MAT 326 mm, 722 VEZUE AT 166mm,

ThAl - PAR-1: Recombination Rate. Correlation and Measured Data

250
Frimatome-Recom-:iner F%QO-TSO | A o
Air-H, atmgspherg, |1 - 3 bal W
P (&
£ 200 s q '”/ o? /
= o P L
__,*{." / 0! a\a'\gﬂ
" ot
] " d >
@ 150 —— 2 bar ﬁ 1.35 bar @ '/ -
Z 7 m. L~ ibar| | =
2 ¥ "f - y = ﬂ. asuPed {Zx8)
g y ¢ s
£ 100 -5 = =
5] " &
o . ’_.r'-"
E;( o 4- & Framatome correlation
I 50 . My = (@« p+b) ety o thiey -0.5) -
o / a=0.0048 gis bar
! b=0.0058 gis Gz [VoI%6]
04+l | ! ! !
0 0.5 1 1.5 2 25 3 3.5 4 4,5 5

H, concentration at recombiner inlet  vol%

Example: Test data from a PAR pre-test in the THAT vessel

[Ref. JTHE OECD-NEA THAI PROJECT
TO INVESTIGATE HYDROGEN AND FISSION PRODUCT ISSUES RELEVANT FOR CONTAINMENT SAFETY
ASSESSMENT UNDER SEVERE ACCIDENT CONDITIONS X ¥ #iff

X1 THAI REBRICBT 5 ABIEREMREREDR

¥ 7=, THAT PROJECT CTHERR SN 7-RBAEDORBRFERE K 3~5 12779, 4 PROJECT TiE
BRAE R L ERMERIC X 2 HERRIL, REINE 3 2OEAZRFICEBNTHR—FKL T
LT LPERIh TS,

ZHhCLY, A—A X VRS D HEFMEXNRRY THLZ L 2R LI,

2, RBREOHET L — Mk 19 fizxt L, 183 54O PAR ORIBEIL 38 THY,
R RS, AR OREREICHAT 503, AFRBROKERE 4vol%(wet), FEF 0. 15MPalabs]
DL EFOBREEZRIT, 103 5FDPAR DFFREEZIR 1. 2ke/h D 1/2 @ 0. 6 kg/h L RRIE
VWMEE 2> TS,
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Zhix, PAR ADIZRBRADEIRR CEEHZERY T 6, [EAHRNIZS < 2>TH
D, SOICEHASEORMITIZE ) EEARME T L — FOREEFIE RoT-HEELE
BLTWA7HeiEIOND, ZhEBEEA 5L, 183 BIF O PAR OFERFESZE 1. 2kg/h (K
FIRE 4vol% (wet), [E710.15MPalabs] D & &) ZIRYTHHEEZ S,

X 2  THAI B OB & B A

X3 JEAH 1.5~1. 65bar DRERFE
[ 1 oNEZSEFSICR LETOTARTE $H A,

52-11-2



B4 ORBRERTIE, KFHEROFFEESDRIIMEFMEXNL VEFEI RoTDE LS
ICRZ 5, ZHIZ2WTIE, PAR AOKERED FRICADEEE 7L — FOIRE RN+
ATIEHRNWZEICERLTWAAEMERSH Y, REBEBNOKEREDRS ICHBELLA
ClERREEZONSG, —F, HIFDB Ahb C KMl 7 L — N DIRESAFOREITIT
SEBREBTH D, CRICRD LEREFEX L FAEOHRELE > TN 5,

M4 DFERERD &, KEBEBRERIGITAKBRENS K 3volbiZ 2> THME L TE Y, KER
BEM SvolWTELZEESR (RFd A &) BV THEEASDRIIMEIHROEIZELTH
59, KFRENRE—ZIZELE (HFDOBR) %IZ, KRRE 4 Tvol%BREETETLE
R (R0 C ) CHREFHER L AISEICEL TEY, Z0 A—B—>C £ TOEBNFKMIIK
6IZTRT LN T.E R TH D,

X4 FES 1. 0~1. lbar ORERFE R

XI5 JES 3~3.3bar DRERHER

1 #Es20NE AR RICR LETOTARTE A,
52=11-3



XI6  FFRIEAL

T/, K7 X VKERE Svol%EIEND 7.5 FEDOKEBREIIL 6vol%t 725,

- T, KEBBEEDRIIN 4 OKFRE 6vol% T, £0.2¢/s £75b, RIZ, ZD 0.2g/s
T7.5 min DI I NS LHIRFINTKBBRIG L2 oTcT5HE, TOREIE, 5AX
0.2g/sX7.5 minX60s/min=450g & 725, —7F, KFERE 5vol WEZER R TORRICEIT T1-
2(7) a. KEFBEE RICHRIE DBV T DT ~DEEBZ OV THIRT L I8 1kg THY,
®|Z 7.5 min DREBNEZEBE LI RRIGS (450g) 2AbE 5 LK 1.5kg L7225, - T,
T B DB L HHEREFH IO RFED S 1T FBAH OKFERAER (K 659kg) T 0. 2%,
IKERE (F7A4#11. Tvol%) TIiZ 0. 03vol%RE LIEEI, EBIIHINTH D,

72, ARBRTIL, PARICXZKBRBEORELR TRY, KFREORLEXTY PAR HHiE
BRI Z LR LT,

13vol%

FEFTNT

by

10

AW EEHSE

IR )

i
(vol%)
1]

B (FR)

7T KERE

1 #E20NEREEESICR L ETOTAMTE 1A,
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1— 2. PAR OFEFERBRIC X 2 HRERERIZ OV T

PAR (ZxF LTI, %< OEBRHREERBRPTONTETEY, PR 77 bV ETT 2
VT v NREDORFIFEMAR (LT HEWMEsE L)) NREEZEELEZEHFTT, 27V
AK, LHRZEFCHT o/ NVEOFEY, GARIBEILILZEENNESNWILREZED
T, ARBEBOMEIERINLTVD,

72¥, PAR OMRELZ RHIMICH 0 3 E T 5 ERBRIIIThh TRV, Al B I3k E
BREARG (MRS X VBT 2 L0 TRWE Lo bAEBEA RIS OMEEREE 2B b
b7, MRS ickkx REBIC X 2 BBRESRGICE UTokREREERS #HF D LEZD
ns

W) BB BAT LA DEBOWEDR
a. KALI-HZ Test
E EDF @ KALI-H2 Test (2B Tid, #H&MEER A7 LA BIERFD PAR OIERERE & HERR
L, AKFEEBDE~OEEN NSV EEZHRB LTV,

HERAZ (FEMFFE]) | KALI-H2 Test (1993~1995, 1998)

EhaFEg () EDF (Cadarache)

AR - RERIEE : 9 100~140C - RERES) : %9 2. 3~5. 2bar
< IKEREE - 59 10vol% (} 74)
« 27" V47K : NaOH,/1F 5 BEK « 27" VAR & : 0. 0736kg/s

PAR 3B (& AREVA #t/)\%! PAR (FR90/1-150)
Fw;:ﬁw e 10
Wlhs_njeﬁie_ﬁ ?_: 100 >
A E 20 8——8 Outlet of e recombiner (H2)
: &—8 Bomy 1
e g > O CTep ormevaen bty os
oot w70
B : Hyd oy
| - | g
¥+ Valacky o 6 " g
: . |13 [T E 2 E os b P O—0 Test 1 without spray}
40 F w B Syt Tost 2 (with spray)
. I § s
Steam Injection @ & fHz inpaction E !
% [p[m]n] | ?{ ol 02t
awh Rl ﬁ Bottie & 10
w #1000 1900 2060 3000 4000 G0 600 |- e 4 To00 2000 3000 4000 Booo  noo 7000
TIME (8] TIVE ()
fig. 1, Experimental apparatus fig. 8. Hydrogen concentrations with spray | Fig. 12. Efficiencies with/without spray

(test 2)

[Ref. JHydrogen Mitigation by a SIEMENS Recombiner in KALI Facilities,
G. Avakian, L. Averlant, ENS Class 1 Topical Meeting on “Research Facilities of
Nuclear Energy” , Brussels, Belgium, 1996

K8 MMABBRASLAICLAMEREERE
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b. A—hHRE

TAT LA LIERABRE LTWRWEERE
EhE L, LIZITRIZETHY, AT VAKBAEFESHER
WL ALEEBRZEZ W LE2HEERLTWS,

B9 A—HHANHBRERE

10 KEREZOFREZEL (R7VLA722L0)

11 ARREFORMEL (R7LA45HY)

] tEsonNsSERSICRLETOTABTE EHA,
52-11-6




(2) BT X A EreRA R
a . EDF, CEA/IPSN H2PAR Program
FELBERO PR 77V F ORMHBESRIEESG T T, FOBRBICHEVWRET LT
SNDEBEHRT HRBEER L, PAR OKFERIEE~DEEN/ NIV EEFHERL
TS

B4 (EMEPSH]) | H2PAR Program(1996~2000)
EiERH (FEs%) EDF, CEA/IPSN (Cadarache)
- stmi [ ]C

HAEBREH « KEBE : $96~10vol% (FFA4)
sz 7 uYr s k5 E4 200ng/n’

PAR B2k arevA RtV PAR [ ]

HYDROGEN RECOMBINATION

12
o »
1 ¥
g' r:: Aedetance 10s1 |
[ O | [/
g ° _' \ . [Withaut recomeanar
L s‘ s “ -
Mg =it B I B L ®
I- .\ .
= LAY "
gt = 4 -t Test with some 200 mag'm
tanice - e /| ol Agl asroscls
o 2 - -t -y i
i | T W | .‘l:"“"+oo,H
| |® s W Sereea VRTINS
| Hy [
@ LI T = @00 205 &0 035 020 0 25 O30 0035 0:dD
S s}
iiiii % H, injoesn {Aftor start of hydrogen injection)
ol Lo, sampl g Elmaliz

[Ref. JIRSN SCIENIFIC AND TECHNICAL REPORT 2002, 4. IRSN research and development on hydrogen
risk during severe pressurized water reactor accidents

K12 BYICIEE

[ s onNESERRICR LETOTARTE 8 A,
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b. OECD/NEA THAI Project
OECD/NEA THAI Project IZ3WT, =7 o/ LV BETFTCTORESRERL EHE, L >5FER
ELEDTFELOBRERO=T 0 VOKFEBIERE~DEEN /NS EEZHERL T
B

ABR4 (EhEfFH]) | OECD/NEA THAI Project (2007~2010)

T7/A KA NFE 740778 Fza, 587, ) -, d&E, 244

KigEd (i) (Becker Tech., Eschborn)

- REBRIEE : £ 95T

- JRERES : K| | bar

AR « FRRIRE : 9 40vol%

- KFRE : K 4vol% (Vv b)

<7 VE LN Z, 9 1.5~2. 5g/m® @ Sn0y/LiNOs T70)" W& A

A PAR LA PAR Offt 7 L — A 1/2 12 LT-RBRK A~
& H

Recombination efficiency

Hydrogen concentration

Fig. 5-6c Test HR-32; Recombination efficiency and onset of recombination for fest
HR 32 and for a comparable HR test without aerosols and lodine

Fig. 31 THAIL test vessel LE@#EEE PAR AQKERE (IMr-46.0vol% 1B 0. 5vol%wet)).
fitEHIX PAR HAORDKRREDEERLTS,

[Ref.] OECD/NEA THAI Project, Hydrogen and Fission Product Issues Relevant for
Containment Safety Assessment under Sever Accident Conditions, Final Report,
10 June 2010

K13 =7TuaJyLoEgg

[ #EsonsssssicB L3 0 TABRTE I A,
52-11-8



c. =T IVOEETOWT
k3@ OECD/NEA THAI Project D=7 Y LOREBRTIX, =7 a ' VOFETHREIZKH
15vol%ZEAHTE Y, ZITH, RIEMERIEHE NSO oy VEET 5HHk 2

R D% BH T PAR DK FIRIBAMERESS 15volWE T L7235 E DR E LM L=,
M 14 DL EBY, Btk 2 FEfET PARS A3 T 5 KR EIX, 14.09%g THH, L=
2T, =TI NVOREEREL TR TERPol LT 5KEEITH 2. 11kg (=14.09
X0.15) &725%, &V, =7 u Y VOEEC X 5 HEFMRO R S IZTFEAH O
KREFREAR (¥ 659kg) T 0.30RE, KRRE (K7 A4 11 Tvolk) TIX 0. 04vol%f2E &
HESHh, PRIIEMTHD,

60 -

| PARILE R (5E & H) |

50
5 I7OvVILEE
= 40 /’ IUREFZI (2h)
ﬁ /////
!5 30
o s
B /
2 20
= 14.09kg P””’/’
S ettt e ;;H

10 /

0 / ;
0 1 2 3 4
B (h)
K14 PARUHEBEEE

1200

1000 , — T 1 R
|
E 200 n"
i
% 600
MEl
i\f 400
a
: \
H 200 \‘

NIERN N
0 1 2 3 4

B (h)
15 =7 1 YL OiFiEeE bR oRBGR

1 #E20NEREEESICR L ETOTAMTE 1A,
52-11-9



(3) B KFIRESRMT COMREMRER

BKERESGET COMERBRL LTI, AREVA #0ORBR 70 /5 LA0HTTIVIZE W T
UTO&RBTTERSNTE Y, REZOBESOEEBENLREEIIR OGN -ToZ L 13
HIhTwa,

EKFRESGET COMERBR L LTI, AREVA #0ORBR 70 77 LA0H TTIVICE W T
UTO&RBTTERSNTE Y, REZOBESOEEBENLREEIIR OGN -ToZ L 13
HIhTWa,

EiaFEE (FEgR) TUV (Karlstein (AREVA NP))
- RERIBE : 9 25~144C

AEBREMF < KEBRE - $9 4~15vol% (FF4)
c EBRIBRE (9 0~60vol%)
PAR R B& (A& AREVA £t/~%! PAR

[Ref. ] Response to Request for Additional Information No. 323,
Supplement 1 U.S. EPR Design Certification Application

[ 1 oEsonAsslsicBLETOTABRTE 2 HA,
52-11-10



(4) KFE KM EE D PAR HERE~ DR

OECD/NEA @ THAI Project TII/AKERRIBEDEHEADR~DEEBIIHOVWTHEREZ L TEY,
KETBERBWVESIIETHEOETARLN DM, KEKIRE 25v0l%L T ThiviLitee
(IR,

1A 3 B DAKFESE (OCHEEr LOCA+ECCS HEAKRE) > 7V FiTBiT 2 MEIRNKES
IR IR 2 PR E 25volWLA T CHERE 5 Z &b, PARMERRICH LEEITRVWEEZ D,

X 16 HEER
ko4l f e B
{:r.gj 0.3 ig) 0.3}
O (B B ()
K17 WA (F—2A80) 18 #&MEZEAN (THD
TRAR SR B ORI ZAL RGP EE DRI

1 #E20oNARBEERICR LETOTAMTE A,
52-11-11



KRG IREDOREIZR L TIE, AKERKIE 25vol%LL T THIUTHRRICEE L2V, i
AT, KRR EE 13— 25vol%ll b & 72 5, Fitk 0. 25 el TRXKE OKAKIRE I 25v0l%
ZTEIBA, ZD0.25 EMETOROPARDKENERIL 0.0kg 272V, KERKDOEE
EZITTEERELTH, A TEX 2ol T5KEBEITRV,

2P, ARBROK 4. 5vol%Ll EOKFRENEVEKT, HEAETLTWS X TR A
503, AR, KEBHAEEZEILE LT (test phase 1 705 2 ~DBATHI) KEBRENFEV VIR
EBHLOKBEREOHBEZRLIELOTHY, RBREBNOKEREDRS ICHREENLIAE
LR EEZOND, ZOEEBIZOVWTIE N1 —1 PAR OKFEBHERRIC OV T
TRLIEEBY, M2 bDTHS,

1.0 -

2 H
18 | | ——parmzzm| | // . 09 - i KEARE
i sa&H) 08 - R E{1s6)
Bs | | / | .i_o_? L
- 12 s it i kESBE SR
" . . ; . Bos 1A | MEhERI0 25
s e Wos :
a 0-6 | | | | go_s
E : 02 -+
0.4 ]|
02 0.0kg ' | ' ' 00 -+ ' ' '
o . 0‘-2 0'4 0.5 = 1 o 0.2 04 06 08 1
' RS ' B (h)
K19 PARKFEUHOEEE K20 KESKIRE & FFEOBEMR
K21 ABEER K22 JEFI1.5~1. 65bar DaRBR#E R

[ s onNESERRICR LETOTARTE 8 A,
52-11-12



(5) AKFE S & UGB D IR ERFEIZ DN T

OECD/NEA @ THAI Project TKEARMEZ /T A —F (FafZAKETRBRL TS0
CEATHNITAERIBENBWVIZSREDLE V) & LTEBREERIEDILL LRV XT3
FERTHOBEY RSN TV,

AERNOIX, BREEGRUCEZBET 2KRREL, BE OKEKIRE, EH) (ox LK
IRAEBRIT ARV,

7B, B voldDKBRETEEH L TWDH I LBbhrd,

(23 KFEHEERICHLA

1 #E20NEREEESICR L ETOTAMTE 1A,
52-11-13



(6) Fem fiE IR EEIZ DT

a. PBREFD PAR EERDO R mEIRE
OECD/NEA @ THAI Project MFER T H A7z PAR F D H 2 DIRE 72 ¥ D FHIFERO—HF
X 24 1T, BEIUKRRE TN SHOIRE TH S, KRRESEWIZ L
BRIGPERICR OV RBRKELS RS, 7L — MREEREIR1LITRT LY, #HORA
BT, BAH 900~1,000°C (MExHEEE 1, 173~1, 273K) THRRZRAERENFEA L TV
s
—%, B 25 \ZRTALED PAR EEDEEIZOWT, HERRKFRRENE L T
G OKRRERK 4. 5vol%) T, FHHIL7-HBRREORFEREZRK 26 |(TR-T, ZORERTIfl
W7V — FOIREITERKT 700°C (EXHEEE 973K) L7220, EAEBEEIFRN 250°C (HEhR
B 523K) Th 5,

b. PAR EED & E{E IR

PAR ERDIREIZ DWW TIE, BRHEIKEREENRREA L-FHT T, REFHRRTHH
TWienee, RBRFER LY, #Ro BEARKRREESRAE L& TOR®IEEN
1,000C (M&XHEEE 1,273K) D& EDOEKREEZHEET S,

i7" L — MREEIX, AR B FERYRKFBRBERAE U TV RV TO 700C (#ExHR
BE973K) 1Tt L, BFEBRKERENEE LR TORMIREITR 1, 000C (ExHEE
1,273K) Th b, EFREESEHRBORAKBRESEL TOWRWEBRNOME T L — K L[H
CIREELAEBTERLEZLEETDE, UTDXSI1Zk25,

1,273k X (523K/973K) = 684K = #9411C

7, EROBMABRTHET T, LERABREER CORE EFITMZ, BHAIRNIRE
KOKBREIC L DIEEFENBESNDN, 8vol%kFEIBEEH —XHEPN T DPREE 2 7T
LIZAER, 7 O X 5 REROBEEB TH > CHREROREIRE EFIX OCEREXTH
B,

€-T, PAR DEEFERIREL LTI, RBROEROHER®IEEL 411 CITHEMNE
BNERKOKEREICLZIRE EF WCRE) 2ZE8 L, /E R 500CEREL
THEERREE L,

728, PAR EFIZEDN TV A4 EHE, m&®\mERIRE 500CI2RB W TH Ss HEHIC T
RETDHIEHETE->TEY, HERARICEWT L EORSMHEIZRIEIZ 2V,

¥ HREHBAEE [52-13 A 7 A ZIZ2W\W T DOBIER52-13-1 THEMHAERRN/KEREEIC

X 5 EREHESURBA~OELE] TBITDBEEH2 [ 7T A ZHEKFORE
BIZHOWVWT) @ (3) HEHREERS X S IREREFM ORI RFITIC L 5 E

b2-11-14



XK1 THAIRBRIZE T 5 B RAOKBRBESRNG

X 24 RBRFER (PARIBE LKFREEDOREMR)

[ ] t#Ez20onESsERcR LETOTABTE $HA,
52-11-15



25 THALI v =7 FiRBRA PAR #HHINE

26 MBRER (PARIREEDRFHZ(L ; PAR EFREDHY)

[ ] #EsoNASERFRICR LETOCTABTE $HA,
52-11-16




(1) KFEFEE RSB OB T 2T OREEIZ O\ T
a. KEBBERICHEOKFRE

(6) CORBAERIIFR/EUCHRIBOKEREISEVEHDZLERLTEY, BES
RIS BN Z L ABE S D20, BREARGRBEBNSBRWERKEREICS
ZBEBIIHOVWTRM L,

G) ToRBER kRBRE | vol%LiNIcES) IcRhE HIKRRE Svol % CIRIC
BREARIERBRB I NZHEOEEBIC OV TUTIIRT,

B4 27 (2{H 3 BWFICERE L T\ 5% PAR RENME TOKRREDOELEZTT, K28 ITF&
PAR D/KFRIREE 5volWZHBET 5 £ COKRLEEEZRT,

KFEIREE 5vol%E T PAR 2SEEE) L RVEE, I kg DRBUGHPEL D, Thib, K
EERARICRBOKERENEBNS Z LI X 5 HREFHER O RHED S I3 FEH DK
FRAR (19659%g, X 29) (ZXFL 0.2vol%iREE, KFME (K7 A4 11. Tvolh, X 30)
ELTIXO0.02vol %iBE L Sh, BEIIM/ITHS,

0.12

1.0
0.11 0.d4h; 0-56h, D.58h n.wh‘_FARI{EE“] g | esen — PAR{EMLL)
0.10 | i_”m‘zmszl 09 5 agskg | o6k — PARZ(E1S2)
. PAR3(EE154) 0.8 .:':fk'; PAR3(E154)
g o i !—PAR4,PAR5{ELE156] 0.7 - E?-isfk':; ——PARM, PARS (P 156)
® o0.08 + 7 L = . . Y
& o007 { | __ E‘u« 0.6 +
¥ o006 | \fL: e B 45
= - —
g [eos]+--------- =77 < 04 - i
o /) a2 H }
0.04 / ! ~ i B
0.3 + L n
0.03 ¥/ P
i 0.2 i
0.02 i A
0.01 / | 0.1 / !
0.00 — ¢ 0.0
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5
» B ) FEf(h)
B27 #PARBREMETOKRRE 28 #PARKRUERE (HAEME
16—
1000 5t
ﬁ W 13volk
T '“ﬂ 121
&
]
‘1 101
o 5
kg ¥ = o
5
1 4q
*
200 i
®m o o2p
L
: i | ; | ; (vol %) " i i i i i
0 ik 2 W W 5 0 10 20 30 40 50
i B MR
(15 ]
29 FAKFE B30 KFRE (F7A)

[ #EsonEss i sicB L+ o TABRTE 28 A,
52-11-17



b. KEEREE RGBS D RFH

KALI-H2 Test TIZA T LA KA EIZ L 2HFEEIGRBORMENIZOVWTHERL T
BY, UTICFRT LBV AT VA KEEBIIERRIZERTIDENDORFERLR>TWND,

PR CTHER SN ERRICAB L2 A7 RCBRERHEN 10 5 X 5B E LRI 5.

PARS & D/KFMBEEEE TR 32 O L O ICHHAHIZ BV THRAK 13kg/h TH D, {RIT 10
SEOESBNSH->T-HE, RTFHICEHET 5 £ 2. 2kg (=13kg/h X 1/6h) DRRIESTH
AELD, Tk, A7V AKIZEDKEHRFECRBORRENIC X 2 HEEFMROR
FEMN T, EFHIO K ERAE (57 659%kg) 12X L 0. 3vol%FRE, /KEBRE (KT 449 11. Tvol%)
E LTIX0. 04vol WREE L HEE S, BEIIMINTH S,

600.0
Table 1., Initial conditions without spray
gﬁ S [ ——
WWITHSOT 5P
sl ] : WITH SF‘IF?.II‘WFEY ; Serial nb | Test | Pressure | Temperature | Y
{bar) ) (%)
T o0t 1 Ka2 | 245 1035 |98
§ 3 Kad | 285 1135 |97
o 5 Ka6 | 345 124 10.
a 3000 7 Ka9 | 420 133 95
E‘ 9 Ka-11 5.20 142.1 8.6
= 2000 . - )
7] Table 2. Initial conditions with spray
10 Serialnb | Test | Pressure | Temperature | Y
(bar) <) (%)
0.0 e et vt 2 Ka-3 | 232 104 9.7
RN - BE R 4| Kas | 278 137 |96
6 Ka-7 3.40 123.5 9.8
. g Ka-10 4.20 133 9.5
Fig. 2. Start-up delay 10 | Kel2]| 520 1415 |83

[Ref. JHydrogen Mitigation by a SIEMENS Recombiner in KALI Facilities, G.Avakian,L.Averlant, ENS Class
1 Topical Meeting on “Research Facilities of Nuclear Energy” , Brussels, Belgium, 1996
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HEPIRER SR D RAED S 1L H3E
FIZLBWTKERET
0. 04vol % IE > BT
Lk 6:\?%;;%%’( whTHh
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A mmme Se o
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INT A—HD TH3EIFED
)95 R— & | IR T3 EAF ~ D Rk
4 B WA (%) e
OECD/NEA | « JES
O e [
Project . WPa) | - FEH
el . | - msBFEoENRELEL
#0.10 ~ 0.34
" ~LDES ORER A EhE L
a
TWh5,
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EDF/KALI-
H2 Test bar
(#9 MPa)
EH
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L

&
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B M (B

(MAAPAEAT ™) #& A #r N — LEIDED

*MAAP = — R, KEEWTLOCARF DR HH DB T LV R TOBRENREW 2, FREHE
EFHRFORR L SR R EEFEFRFORR - K&/ES150. 34MPa)

1 #E20NEREEESICR L ETOTAMTE 1A,
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1—3 KEREESME

THAI Project T, KEIREL L DFEBRFEM%Z 2 T PAR DKFRBEOFTREMN & 5 5l %
RDHTNWB,

A3 BIFDOPARRBTY 7 OMNTRER L BT 5 &, KFBREOTREMEL D 5 FMHI—HE
FNDRRELRSTH, KFBREEIC L ZEN LR ICH L TRMHARREMBHERINDZ L %,
AICC FHEIC L V#ERB L TV, PARICK H/KFRBENA Uz & LT HIEMAR R I HIE
[EeAJAN

¥ 2 Adiabatic Isochoric Complete Combustion MBS T, BREENETEHNEFIZELNS
ERRE L THMESRNES Z RFANTR D, WABRESINY U Z YV IZhBENEFF
flid 5,

minimum Oz surplus neadad
for optimum recombination
(*223)

minimum Hy concentration needed
_— for ignition by PAR
(5.9 % HIO% seam - 3% HILS% steam )

remaining area for
ignition by PAR

v ‘_é; _‘ 0 team
P Y AVAVAVAVAVAY, - : . 7 VAN L7k A
AW AVAVAVAVYY 74 SN ETAN 50
D SLEINTS e RINT /N
Sy vAVAVAVAVAVAVAVSC
IWAVAVAVAVAVAVAVAVAVAVAVAVAVAS Y
AVAVAVAVAY¢VAVAVAVA AT
- Qv’vexAvAvA JAVAVAAVAY. IVAVAVAVAVA YL
ZAVAVAY VVA‘ALAVAV#AAVAVAVAV&A
\VAVAY VAVAVAVAVAVAVAVAVAVAVAV
80

70 60 50 40 30 20 10

Fig. 5-5: Ternary diagram (example):
Area of possible ignition by PAR (green shaded), resulting from HR test findings

X133 PARDKRIRBED REMEDS & B -l

[Ref. ] OECD/NEA THAI Project, Hydrogen and Fission Product Issues Relevant for Containment

Safety Assessment under Sever Accident Conditions, Final Report, 10 June 2010
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2. PAR DKFEEREMEREIZ OV T
2 — 1. HEEsHiomEBRIC >N T
(1) PAR DKFERREMRE
PAR DMEREFHERIZL, A —F XV LT OMEHEs Rt sh Tl Y, EEREMREIERRIC
BOWTHREBER L OHEBBROMIEZ1T> TV 5, GOTHIC 22— K& AW =B MA RN DK
FKIREORITIZIX, ZOMEEHEREZ AV T\ 5,

y =n » min(Xgs, 2-Xoz, 8.0) - (A-P+B) - tanh (Xy,—0.5) (1)
: BREHE (g/s)
1.0 (Xo2>Xu2) *

n

Xitz : KEEHEL (%)
Xoz : BARIRFELL (%)
P : E/) (MPa)
A, B &%

X KBRZEBTORERLY, EEHFIHILUBEOWTHOREE CLEBRRREIKRREL L

[A] > TVV5A,
]
4.5 ~~P = 1.5bar
4 -+ P = 2.5har ¥ )
-4~ P = 3.5bar

KFBREHE (ke/h)

PARAOKFERE (vol%)
K35 PAR 1{HOHE#HEHR
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(2) MERERHMER ORIz DV T

PAR DHEREFFEFHEZNIZ, PAR O X — I BHRBREZT o TRE L TV OB (EBRX) &
RBHLOTHD, (DRULE 3 BIFITEA T 5 PAR OHREFMERTH W, EAAIZIX PAR JAZ
DOKFERELL (vet_vol%) EEBDEANE 2z bNIE, BREAE (g/s) 2BH LN TES
LOTH 5,

MR, 2208 L 2 o OWEETHERENL TV S,

a. 2 0EIILLTO LB, ZhbiX, OECD/NEA (RFE /1B R istE /R /1#%B8) @ THAT
a7 PORRIZBWTHRERINL TS,
O FHEEDRIKFFEEL P THEHBERFBELLEBRL T/hESWVWEFLELTWSS, &
ARNIIERY v F L2 5D,) BT S, K36 BH,

y < min (X, 2:Xoz, 8.0)

@ KFENBLEENESICK LEFFENTH D, X 37T B,

y = C-+ (A-P+B)

b. 2OOMEERLIIUTOLOITEBEZLND,

@ nDHEI, BRERGETA-DOBEOBARRIZLSNBEEDOHMEEZTHHDT,
R ATEL DS, KEEBILU T OB, BREARISH+oREhi2nEE X %
AT B,

—F, EHOPR 77 v MIBHERBENKREL, ERRBAROBIEE (BHNESH
NOK) 20%18EE) PERRARICEAETLIKREEZ EELZ L, 1.0 ZANL
T3,

® tanh (Xp—0.5) OIHET, KEEHEL 0.5 wetbLL T TITNIE A BT, 0. 5weth) LA
LR 205, BRBRICE S <K 2. Oweth DK FENHEFE F TEIB MR T DO
EETHSD,

[ s onNESERRICR LETOTARTE 8 A,
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X136 JKFEMEFELL & AKENBEEE ORI

X 37 JKFEAEREEE & EH OBEF

[ ] #EsoNASERFRICR LETOCTABTE $HA,
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2 — 2. MHEFMEXAREET 2 EIERBRICKIT 537 A—F OFLEHEITHONT
PAR {HREFFMZ 2 BREE 5 EIERBRIC IV TIE, EARRIZIZ PAR 2MERA SHBIRER S DR
HBEGEZEZER L TRBREHEZREL, KBFRERVENE AT A—F L LTHRIELTWS,
PAR DIRESCAABREIZOWTIE, EED/NRT A—F L LTRIEL TWRWA, ZOEHIC
DWTLTIZEBET 3,

O PARIEREHRMHIZOWNT

i ORERENR® < 2D EMBEORICE TR 2V, ZOfEOREIREIIKRRE
LHBERICH D, T, RIGERICEET AV ABEIFRABREOEK THY, BEKEKIZ
BWTHEE (Z0OHRE, BWERERICHEY) —EThiu, TRIREIIES L HLAIBIFRIC
»H5,

PEREREZCICITIREE (AMEOREIRE, HTRARE) BT A—FE LTERALTNRZNDA,
fREOREREIZ OV TIKERET, FTRABREZ W TIHEHTEEMTONATEY, M
BERICREREL T A—F L L TERINTWSZ LTS, LEBN-T, EERBRICE
VT % PAR O OREIRE R O A REIIMBIIC AT A—F L LTEREIR TS LE
Zbhb,

O PAR AOWEFMHIZHONT

PAR (IARIERGIZ L 2IEE ER CEARMZRAESY, UCMEAEL BRI EL2EEBTHY,
HEEIR R EREE Lo TV ARy, LER-T, ANHRIIMESCREIRE GRE E I
EREIIEZ D) LEH (ENPBWIZEBENEL RDTOMBIEZ D) 24&MH4L LT
ROITETREDNRTA—FTHD, 22T, OREREIIKEREICEE L TELT
5bDT, KRRENEWIE EMBERIGSERMEOREIREITH 125,

IOk, ANOFEEX, KRRE (MoRmEE) LEATRESZ L LAY, FEHN
ARG NRTA—F L L TERENTWAZ EITRD, LIedo T, EERBRIZEBWT
b AOMBIIFMBHIINTA—FELTERINRTWALEEZLND,

723, PAR REBHATCREBEFMOBEICHT=> T, BHBSRANOEHAMTGHNREA L
TWHZLEBEL, BREERI=y FORVAHOXCKREIH L ADMELZBIT TREL TR
¥, PAR AQFREBERAELOEEEZIFITU,
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3. PAR OBEIZ2WT
3 — 1. PAR DIEREIZHOWT
MURBOBREIZOWVWTIE, BREFE (REEEE) 28> T, PAR ODRMEREROBRND, ¥

ﬂ(ii)ﬁﬁ,ﬁ%ﬁﬁ,%ﬁﬁﬁ%%ﬁbfhéo%ﬁfVHﬁwo‘ I

tFaESh, MEIShTWS, M (BER)
BRETIIE S L — NERZMBEZHESEIETREL, FTEOMBRFFEFEL TS E
EWER L, STERETIIAE 7 L — MO, BTEZRIE LREHREE Y OFAERETH S
TLEHRLTWS, AMERECIIAE S L — hOREICH LEEICHEL RIFTAEERXM

(D RIEE) BNV ERHERERP LT RAEFELTWAEZLZBRTHREL TS,
INOOREICEL, TR TOLEHDOIISRERCA — I HRER L-RERHKOERELTHZL
T, R0 LHERL TS,

OECD/NEA @ THAI Project TIZif 3 B4F D PAR D#) 1/2 ¥4 XOREBRERE T, KERE, E
NengA—2L L-RBRE2ER L, HEFHXOERENThbh T3,

R RSIE, —RRIC, SREOBSLRERENS —ER O ITMEORERICLHIT 5 Z & rmb
Tz,

8 3 BIF D PAR Ot 7 L — MIEIRBOMBE 7L — b 19 Bz L, 38K THY, il
OMEHER) REROIMBRE CHREOER RERENHER TE TS Z &2 5, OECD/NEA
@ THAI Project DERBR CTHEA SN/ 7L — FEFEZETH Y, 13 BIFD PAR OERE
FERIIZE TH 5,

3—2. PAROBEMITLZEEBIZONT
PAR DEMIZLDEBIOVWTIL, ZL OEEMNLREFERBRPITONTETEY, PR 77
Y EDUVETT I vT v MEOKRMBBNRRELEE L-RHETT, X7LAK, X5FLIT
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3 — 3. PAR OHREEHIZHOWNT
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fi i D>
EiEREN T AT VAR

[REF.] J. Hosler,G. Sliter, PARs for Combustible Gas Control in Advanced Light Water Reactors, AECL-
11762, NEA/CSNI/R (96) 8
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EH b, PAR JEBH (AD) OAKFEMEE & AU
EZET5,

EF

#70. 10~0. 34MPa
(MAAP fiRHT)

OECD/NEA THAIL

fat L7z PAR i3, FICKRREDOLE, EAD
ERIZS LT, AEBRERIEG (g/s) BHEMT 5 Z
LCHRENTRY, iR ENEZEEHKL
LTEET 2, KES TGRS 570D L
ZAbhd,

R

#136~171°C
(MAAP fiZ#hT)

OECD/NEA_THAI
#J

FHEEEN LR EHAEENREL, PAR AN
LR OKFERE) ~EET 50, KB L8
HEo C/V RENSRRETIZEHRBT A
&, PAR FEEHLAEIT PAR PNIEE DM SN SRiR B
IZHERKE < HIR (200~300°0CLLR) iz B 2 &
B IEME RN ORI BV T MRE~K
ZREL RIE X a0 LTl GRBRIC X b #ER)

0~86. 1vol%
(GOTHIC fig#r)

OECD/NEA THAIL
%

BARR D O mVVKEATRE CORBRE £, %
BEEEH TR REREEERITS
TR & SR

(THAL SRS CKEKTBRE 470 LS, b
XOD L FEBKEREEE L7120, EHT
IFE A EDOHAM 26%LL T THEBT5 Z L b i
B3 720 b O L FEE)

BRSRIRE

#7 0~20%

KALT :

0,=#9 1%
T

MERENRZT DL REBEICIE, KFEFRE
FE(e/s) BETT L0, MBRICEIEIMER
PENT =R HFISTE D & 5 FHli 2 BRat

=Y

(=7 /)

5PN
#1100mg/m*

OECD/NEA THAI

—

B

ERTHRESNZ=T e/ VIBEXREE X, ¥
iR ORI R E BB L 2R
BRIZ KV HERR

AT LA K

9 10.9 g/s/m®

w[] /s’

AT LA KB RVWERREELTEL,
Bk L Mo KFERERIGICRE REE
ERIEERNT L AR

[ #EsonsSsEsicR LET0oTARTE A,
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PAR B At

[ ] #EsonEgsEEsicB LETOTARTE $HA,
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#H 3 % PAR] DK ERREMREFHER

10

y REACHFA L THEMTSEL LTINS,

y =1-min(Xg,,2 - Xo,,8.0) - (A+ P+ B) - tanh (X,

y : KEOEE|A(o/s)

N :1.0(Xo, > Xu,)[_]

X0, < Xa,)

—0.5)

DT HHIE

KRR 0. 5vol LA EA VARG

—o— P=15bar
—&- P=2 5bar
—— P=3.5bar

Xu, @ KFEML(%) vy KRBT L TR A E LT3,
: 0 -« KFEREE 8vol%ll iz, fREFENCKERERIE % 8vol% & L=,
Xo, RRSR fHRLL (%) (RBEMPE LV L, KERERESLEE LESFHICRE)
P : EH(bar)
AB &% N BERESBEVESIC, KEREEEOE TS EHE
d D (FHERBRE T T, 1.0 EAARE)
PAR BT L IC A — A BBRE L T HERXOFRE
5
45
2 A—h—
2, o
4o 3 / =
E 5 ,A;/
- >
£ e e —
¥ 15 //i:::;;E:::::ef”,‘/”
1
s )y 2l

2 3

4

5

6 7 8 9 10

PARAOKFERE (vol%) i

KEBE 1vol%Ll Lz BT 5, EF(1. 5bar, 2.5bar, 3.5bar) ® & & DKERERIESD

BE (fh X —h D P ARFHERDE)

B #t : y(kg/h) = (A~ Cy, +B-CE ) - (298/T)C - PP

Ch, : PAR AODKRAEFRIRE., P : #ExE(bar)
R:831J/kgK, T: #*HEE, AB,CD : £tZ L DfREK

|
|
|
1
| C#t:v(g/s) = A-C, - (P/RT)
1
I
|

[ #EsonsSsEsicR LET0oTARTE A,
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BRER KA D LB [11]

A —H B E PRAY 72 BREE AR
: E
1‘2‘5;‘7& Karlstein Test ‘
KALT H2 Test THAT (8 3 247)
Facility
FR1-380T
#7 65500m”

#7 0. 10~0. 34MPa

1 36~171C

C/V I
13vol%ATi

0~86. 1vol%

I7e) ViR E =
B 7K 1100mg/m?

10.9 g/s/m’
(B FZ P41

THAI RBRE CEROF LBREFEERICEESNS OV NEERHL2EET 2f5EORRITTOI
ThY, RREROBFGNKRORGRENL L, MBI MEFHX2ZERTEIbDLEER
¥ (N

1 #Bzons3gsEacR LEToTaMTE A,

52-11-46



FEAED] : KALI 3 B&fEs% (Cadarache)

12

[ ] #EzonEsSsEgc R LETOTABTE 1A,
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FREEE] : A — W RBFERIZ OV T, KALI B2 fiEs% T EPRI 2@k % £

13

[ ] #EsonEsSsERcR LETOTABTE 2HA,
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14

THAI BRI X 2 RABRME & MREsE MR L o8 (1)

PAR AO R OICERE L7-/KZRES, RUPAR AOSFENZEDORIENT A—21b, KR
L D RABRFEFD PAR BEEOKFEREEIS (g/s) 2RO, HBRREORBREIRNENZEE L= PAR £
BERHERIC X A KFEBRESIS (g/s, kg/h) & OHBFEHEZIT-> T 5,

v = (Cuo2in—Cu2out) * P * Vin * Ai/ (RE2 * Tin)

y o KFLEEE (g/s) Vie :PARADOVE (m/s)

Cizin : PAR AOKSRIREE (vol%k) Ain  :PAR AOTREEHFERE (o)
Cizour : PAR Y OKSEIREE (vol%k) Ree : KREHZREE (J/keK)

P : ES) (bar) i : PAR AR (K)

] #EzonsSEERIcB LETOTABTE A,
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15

THAI BRI X 2 RABRME & AR L o8 (2)

i
PAR AOKFBIREITH T HKERERIE (g/9) 1, RRLFMXTIZE—HLTWDHZ L 2R

SARRBESEMORM L L - RB, BWEALRMHET, RBICEAARBRESA & TR L
DRBET, BEBORELHR,

] #EzonsSEERIcB LETOTABTE A,
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16

THAI BRI X A RABRME & MREsE MR L o8 (3)

KRETBEDKERERES (g/s) ~DEELHER

KEETIRE 25%LL FOREBR TIIA— DR E LT WVW—8ERT, —F, TRELVEVWKERIBRE
DORBTIE, A—WFERX D bAEREFGIXEL 2o,

i, A—HFHEERIT 1bar, 25CEFEROBRBEEEZX—R L LI LOTH L=, mAK
KIMET TIL, PAROPEBRRET T A Z LIZHIGLTWRNnEBBI LN,

LxLehb, EEOE LWFLEEROKEAIIBEIZI S OIMOMHREZERE 269 T L5
ZEDD, HHERATESLOLFHET S,

[ 1 #E20oNEESHERICR LETOTABTE EHA,
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17

THAI BRI X 2 RABRME & AR L D8 (4)
[=7 v /X AR

FREDOTT B Y VBEASH TV S RETIZENTS, PAR ORRREDNROD D Z L AHER S
h, A=W L BE—HL VDI L ERBLTVD,

expo=7 /A mE | oniE R |om) RERCRESLAEE (835
FOFEE, &AK 1100mg/n’) Z+FBZDbDER->TVD,)

[ ] #EsoNAEEEHRICR LETOCARTE $HA,
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18

THAI REBR AN OKFRE ORE RIS

RBREBRNORE, KRREDS

e PRRIZEZEBDEELZZIITH, PARHAND EFOFRESRIZENT, REIEAY—124
M- TEY, RBREABHNORESIZLY, KEORBR L & IRy —REESMLRoTH
LI LEPERIND,

o KEHRFELIZOWTIE, PARHANL EFDFZRERICEWT, #RY—RLafL2oT0HZ
LRI D,

[ #EsonE SRR LETOTARTE /A,
52-11-53



19

ERR o)

® PAR DAEREZIS (g/s) 2FET 2RI, PAR & Z0fiti DR DR LB E 2, PAR EMH
(AA) OAEBRELEBEHERTEARTA—FLL, A—IHNRABRER L VEEERE

UToEBRAKIER L T %,

0 A—RIHNRBRICLLIMIEL, RESCKEIBEEORE, A7 VA EOMEBEELHERR
+5& &b\, PARBAZELIE, EDF, EDF/CEA, EDF/EPRI, PHEBUS (FPT3), THAI Z0EBEH972
7uy=x7 FRBRIZPAR 2L, FEIETT I VT MRERRT TO®EHAEIZONWT
FIARRIZ L SHEREZ T TV D,

® PAR EEERFNIZ, o OMEREZRT, EEMPR O ET T 7 V7 v FREOFEHEIZE N
T, BAPAERLOLFEEINS,

MIHFREFT 3 B OEHIED C/VNELENLS, 2L ORI N-HBEIchS Z L 2R LT
5 MDT, PAR OMEREFMZEH T % L5 M3 5,
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A —HIZBIT 5 PAR D% - BRIFRBROEE

2% 1

[ ] #EsonEsSsERcR LETOTABTE 2HA,
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2% 2

%%t PAR DS =
* THAI D#ER 4y akBR ik

[ #Es0oNESERRICR LETOTABTE $HA,
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PAR D W EEEFRFOMEREIC DN T

PAR OMEREEFERBRICHE VTS, REIMICE > TOEERBERIT VD, EXEERICBIT S
PAR ORI DR B EER OMEEE~DEEBICOWTUTO L S ITEE LT,

YET T Ty MO PAR RERE TIX, it L — FOREBOEERVZEOMEER T
WTiE, PARICELTO X 5 R LOBEB STV,

(1) YT 7277 bEED PAR REBIREETIX, PROEROEELZEE L TH, EXRDREIL
BECH 00 CRERETHY, PAREXIFELNLTWAMENL, EmHERIRE 500CIZHBNT
t Ss HIBENC THRAET AL Z2 TEI-THEY, HERARICBVTYH, PAR OMEERESM
FHLO Z L3N,

(2) flii ZTHEMED & 57525 EBRELTEY,
fRE RS TEIR E 725 & 9 I U TAEBRER 2 HBE LT VIREBE LTV S,

(3) PAR DfititlY, KEHALBREHRAZRIGI T TKREERTIEEZRD TSR, 22T
2 HARERGIE, BIEREICRE SRR FRUOBES TR, TO®RILFER
JRIZE VKRG FL L TRHRESEDLIREDZ LT, ZO—EDRG TS D b DIXRIGHTE
TRERZEDLRW (BEL2W) HOTHY, BREARIGZEZ LTWAH, il E{b
T5Z L1372, KELEMEREIZET LRV,

(7, YETT 7T MO PAR RERELZEE L -2 OFEEARRPTOIL T Y, THAI R
B ETOT a Y NOMFERERR, KEAJBRE CORERRRR T, MEE1RETZ L,
RUOBHRAEDRIIKERERIIBNZ LAEREINL TV,

U EX Y, PARERIRIEICEH T D@ AIREIZIRV T, PAR OERSMITHER S, PAR MERE
ZHRETAIRFITONTHLZDEENHREINTWAEYD, =7 v/ VERAETHEREHECE
5 BWIRFORBIFEERICH L Th, HBICERREEIRVWEEZLNS,

=

[ J#BEzonsiigslicB Lo TaBTE A,
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PAR DEHRTEEEREICBIT AR HiE

1. RENE
(1) HeremE
BREEEICT, BERMEOTEMENRLILL TWRNTZ LE2HERT 5,
(2) EiRE
PAR EARR O 7 L — MZRERRWI & RO PAR REDOH AR ICEY, PAENZ2NT
LEHERT 5,
(3) EEHRE
PAR DfiE 7 L — Mz OWTHIH O F B2 MR T 5.

2. BWREIZX % PAR HAERERR

PAR OFEFEEE (M8 1T, A— VMt D, ZOMREFFERIL, T A —%
ThHLHRKBRERCENTMZ, PAR OEMFH)2HEE BEINELZEE L TREBREICLVEAR A
EU'B) BRESN TS, THbE2EDI- PAR DEEZRETIRF (RE, MhESGEE)
EEETOHL, JIR1LOLIREERTRH D LEETE S,

FEIZOWTIL, PAR OEEIERTFE LB T U RAIC KD R E ZMENRE CREIND,

PAR (X, BEKFDOKE (KEBRERVENCERE KXo THERISHEZY, T35,

PAR DHEELL, 7L — | (RETHE) ORI > TwRICRZ Z LIk, EFRITH
S>TERFBRFEAL, PR AFE LTI VRS BEEL R-oTWVW3, BXIZ, 7L — b h
B OWES - EEUL, PAR AEROKMENZHEICEDY, BRLEN - BROENT U X Tl
RENRE S,

Lo T, 7r— MM EH LB PARAEETRICHSZ L, ROEFKEREEY (EHE
POREE HETE) OB THDZ LENBREICLVREREL, A—IREHEVOEETHSH L
MRTHZ LT, A—WHEETFERICEEINIREREOEETERATE L L2MHRTH, 2
B, PAR OREBRISIZOWTIE, MRFHMEROFRETIZRL, NFTA—F L L TKBRERVE
BRI NTVWDZ LD DIRRERE LU L=,

fib i IR IZ D T, PAR ORI L — b ORISR & 2 OWEOKFBEOILEEEENIZ L Y
WREShD, 7V — MEEOIBERX, MELREICKET N (RE) L7 —k
FHEDRTZAEEIKET D728, TL— bRBEESTH S Z & RUHAHKRICRY, PAE
BRRWZ L E2ABIC X VEESET 5,

R IGIE, AERMBEOTEMENLIL LTV (BREESEMT5) = & 2HEEREIC TSR
L, fiE7 L — F OO ERRNZ MBI THEFE T 2241250, PAR OHRELBIEINDRE
ThHhdHLEMWMRT 5,
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y=mn -min (Xe, 2-Xez, 8.0) - (A-P+B) - tanh (Xz—0.5)
y : BREEHE (g/s)

n 1.0 (Xo2>Xu)

Xie : IKEIRE (%)

Xoo : FERIBE (%)

P: E/H (bar)

A, B: %%

BlER 1 R R OB IS E B DR T

T E

A BN RE TORMER G
S

ViR | AREEIR I KSR IRBE RERZI
(BT U R) (MERERHR /T A — %)

FE7) REXRI
(MERERHR /T A — %)

RS - PAR RO MR oiES | 7 L— MG H L2 PAR RET

(=8 cFL— MEBAPARAKL T | WMICHD I LWBTHILEZEN
ELTABREZTITO.

- E RS
fill g | YrECEE Rl RS5O S (T A 7 B 7L— FREEES STV
B I -7 L— b EEES LRSS A LR ENICAER
HE - RYHERR ExE1TD.
LN il oD B e RAEE TR
b o - PR O BREICLY, fEoE
I DF B R RER 2N L
BT 5.

1 RERTO O L, KBRERVEAIUEFMAONTA—F2THY, BREARI LTS,

¥2 : BIIHRETHKEOBRTRES., HRETHKEERIL, PARICRATIKESTFEL (il
BERUSEEE | THRE D, MMESSEE] ZHEHRT 50T, ZITiE, PARICHKATSAKE
FTEREZRDLKBRELENNZERNTFLRS,

*3 ;S - REVIEIRE LRI ORI EREE BHRICBVWTIIREBHRE L L THbh
%) THRED, MIRHIEMETHY, KEBIIERTH S, MERMHIT T S5H LER
EERLK L ZIMBT 502 ME T T EMM 2 ERER R TE S Lichkd. £,
PAR RO b YR ERIRICBIG T2 D THREXNR TH D, 1B, KEFMEUGILPAR O
RERZRHE (FIZE, &S 1400mé 23) (X LA —F TED L DO TIERL, “HEREE
TOLEWIT2V EFHE L7,
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*4 0 JREBCEENY, REAKRRE L AERMOMBEREE S TRELREAVE TRE D, BN
BE X, 2fiii s OMMIERMRTREY, MaEEEE L3Rl L [ CEALS] (EEHIZE LA
ATHD) THDHIZ LR ThIEL,
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3. HREEE
REEBACHE L — ety b, KFEZEOLRBT 2 E2EV AL, RELEEH O MRE
PETT5ZLT, M7 L — FOKEFESRICORBEHER L, B&RMEOEERSL
Tl (ERENETS) L 2mRT 5, REEERHLZIR2ITTRT.

k2 BREERESRMEF

REEE
HE P B
. KEBRERBWVNIEARKEFESRICHE LT
(;m) 3 WDT, BE TOKFBREIEGSRFKRRE
LDESBELTWVS,
R L — KX, s 1 HofiiE 1 — b3
RIGT5EEE L THELZMES L — PR
. JGEBGT DT RI VR RTINS HENRA
%ﬁf&) bR 5 |onszimb, RECHEVBAESL— ko
BERZWTE, Fhus 1| ORISR REE L2
T W, RERENS, EESRARE X v 0 R<
BRELTWS,
L BEABWEEAEBREERGHELLT VO
) 50 T, RECTOREIDEESEIVEIRELT
W3,
H AR OKFIFNEXREERIG TEbIL TV D
- T, M O%GIELEE O KERE CTOMBRIG
(Jm 500 LB, MENENZEEFENOBRFTHEVK
FRECOMBRIGHHFTCEZSD, RET
DM EILEGREERE L VIESEEL TV,
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4. HEHEYE

(1) HeremE
« IKFBREK 3vol%hDOREEN AT, REEBAORELRZ 100%& L THOERRED 15 57LLN
IZ TSRLAFICR2 B Z &,

(EH]

FREEANEMT 5 Z L 2R T AT, ERICKREZED T AZRL, MlENREND Z L
ERERT I,

EoT, BEOCKTIZET2EREL LTI, HODOKRRESLTHTHETINIEKER
RARIGHRAELTWS LUl TE 5,

LinL72Ain, BHllfaZE (REEBOKRRENORBE LN ITHoRBEREZET, RIS
LTV LHIFTE 5, MIHED 25%Z1t (BT) ZHBrEEL LT3,

72, ZOKEHFBERICHEL D E TOHEERER, 15458RE LTWDS, ZORRIZS
WTIE, i 7L — F2FAEE NBLBICLARIGESED) SEAINEINITHOWVWTDE
ZRHE LTRITITWDEHDOTHY, FRAMIZIBWT, PARIGHEND Z LICLDC/VIA
DKFRRE~OFEIIM N THDZ L& PAREREBICETIRBICTRLTWVWA Z LG, HE
720,

2B, TOEEFMOVTIL, KILI-H2 TEST 2BV TR EFHEA RIGBME BN - B A
BAH) 10 D THoERE» DUREFMR~OEENM N TH S Z L ZHEHER L TV 52,
KILI-H2 TEST IZBEAH 100CTREINTE Y, AREOCHEORBEMH (BIX 2 1 EH)
25, MERISHECICS WEHFTH S Z L, RUPHEDKRRE 25%Z (k& BligHIERELLE L
LTEDTWARZ b bEYELEEZIBND,
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BEIIABEREOHEEEICE S RIS OKFREOEKBEIS) 23, THAI 7uv=/ b
I X VMEREERE L7 PAR L RIERRET 5,

THAT REROBAESHER O L — MEEIZRIK 1 RUOBIK 2 17T B0 il L — MR
BRI 50CO%E, BfEEH] l/h TH5,

BRELERE CHHIARBRED 15%ETE2EET 5 L OHIKERE 3%, ik 5000/h OFA, B5
nomEaREHIRBRLFE__ T ens,
o T, AEEEEREOHIMEEL - E, THAL 7u 2= 7 b DB TESF L7 PAR Ol FG &
BhEELEZOND,

f? 1 il L — MERBEE

ZEX 2 BEEZHE

[ #Es0oNE AR RICR LETOTABMTE $2A,
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(2) ABRE

a.

PAR &1k (230

« 7L — MUHSI EH LA PARERTIRICH S Z &, ROEESKERY (EHE»ORE
DHEE) OABlTHDHZ L,

* PAR ARARD I ARG RY), BAENRRNZ L,

s T — PR EEIZZEZLATRATWAZ L,

BT L— b (EEEREZT O 3HK0OR)

- BRI DR E RO E B R RER 2N L,

X A—HEMELD,
A—TiE, A—HHEREIHER TR E AHEENE b B AL ERLL ORI % ol
L— bEEHSHTEY, HEX—BRELTVEE LTHA—DEE (REDOK
[ poxtrscamrs) 2iiceis, 2 —nHEaEmpBRCRE S HEIHER S & L
T3,
ZOMME LT, A—HiL, MRS C-tEERIE L - RBRE2EfiL TRy, &
AT % PAR DFEIX, FOMELRIEL - LEMBEEREICT L, KB -fEmiE
BRI T L— FERALTWAEY, YHAENEL THHENRRTESL LT
W3,

HBNBhEL o, BB HBNBREL, 2o, BHED

ﬁlyga)%lm%mm:é L Iﬁwmﬁx}c n
’ |

(a) JIMTEMEZFT- L TV HEE (b) HIBEEEZF- L TWOARWEE

2ER 3 HWEEDA A -

[ 1B onNAsEEsicBLET 0 TABRTE ¥ A,
52-11-64



(3) EERE
a. fRiEt71— b
L — MR LTV AR EERNEEE L ETHS Z L,

HKA—HEHEIZL B,
it~ L — FRLERC M ERZELS|WMEEERD, MRS I ITHEREITZ
S

Bk 3 L — b OMEBITIR B HHEE
fib A4 B fiftE R (R¥EE)

[ 1#Es0onEsmERicB LEToTABRTE EEA,
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1.

Bk 4

R FIFRE AR NKE B EREIZ W T

H#y
JRFIFR MR KR AR (PAR) 1T, [RFIFRMASRNOKRRE EFIZHEVBERIICE
BT 2%BTHY, BEVOEGRICLIBIEOARERERBTH S,

PAR I, MBI A2BHAERIGICLE VKR EZBRETIEBETHLDT, KEREOLR, K
FUEEE OB > TEBNOREN LR TS BIK 4) ZLi2b, PAR [CIREFZRET
HTEITED, KBUEORRZEETHZ LB TE, PAR ICXBKBLERTOhA TSI L
AR THZ LR TENE, BB OEHRERE LD LEILND,

ZDZEND, RFFBARBNICERBEIN TS PAR (£5 @) (2, BAEMNZEY T,
REFAZIZTPARDIREZHER TEZ 5 L5 L, EXFEGHLUROBERBEROKEEZRL L LT
5,

B4 PAR DIRE LR

[ #EsonEssEsicB L3O TABRTE 28 A,
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2. BEHE

PAR 2= 5 fEIZxt L, EAEXIZED 17, HHFFO PAR OJIEIRE % PREIHEBICERR LEHRT
E5X917 5,

BEXOBRBIEIL, PAR EFRQIEICEES S —AEZIY T, 7L — F O T RBE
ZRETED LT 2, 03 FFORFIFEMNESFTETILE DREEIL, HHEHRIREKE
U ZRRHZB N TH 41CTH DD T, 4volWRELI EDOKFERE TPARIZ X HKkFKrE (Al
HBTOAKBREBEAERIE) BPEZI-TWAHILEZMERTHIILNTES BIK 4 LV, KERE
4vol%®d & & PAR NE[ D H R IREE 1% 200°C~300°CRRE L 72 5),

A« o — AT EBEX (37— AFME 3. 2um) 1 fE/PARI (&
BEXHIF 800°CHDEHAIZAIREL T 5,

P — R

ESES
(k)

AIE 5 PAR ~DEAEXEY AL E
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PAR ~DEEXE Y FHTALEIX, VA — FLDFHEERE LT PAR EE~ORY i - EE
f, 7L — FORTFHEELZEZE L TPAR TEHRE»OFHAL, 7L — b O T RRE
BENAMEE LTS, (BIK5)

BEX T —RIHMES. 2mm TH Y, EEA~OFEAES S 50mm BE L bRz L5, PAR
DEERNREEEOB AN LKBREMREB~AEL RKIETHLOTIERY,

BIEREX, YETT727 o7 MEESMRAZREA L THRHEIEEICHREL TV 5 AM R R
ERIZADL, BIET—Z0oREEHK - RENTEZZL51275, (BIK6),

A
\
\
\
A
A
i
\
\ ARG HER
L)
\
L
\
1
\
[ 4P 1 R P Al 3 L PR [ \
1
| VETT Vo7 RS [eh el iisg)
e :
: AM RR (B 1R 4 i
i
1
]
4 v R
I
)
i
i
1
i
i
[
i
i
[
i
58 =-mm-mm i
i
i
i
i
i
R EfEmMERN [ [l id ik 2
i

RAIK 6 PAROENMEERLER
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Bl 5

PAR IZ X A/KFENHE O R GEEIZOWT

PAR |Z X B KFEFMEEORIGIE, RY—FRMERIETHY, PAR Ot L — MIZHLE &R
WE 7L — M a—T7 4 7L TWA 5D THHDT, MBEHEOT L— NETREE b s R im
~OIRILEL, ARENRLTFARE~OMILNIEES b o TnD Z &b, RIS X 5KHE
BN IIEBORER P RIERCEEZ R L VD EEZ LN,

RBER BT 1) BT, KFEREDO LA L L LICHE/BEMENERT I, KIGE ((PAR
AO—HOOKFRREZ) /PAR AOKFBRE:%) 1L, KERED EFIZHLTKREL EboTW
W EAHER SN TWD, REEFICHT SRS (ke/h) iX, PAR DA O/KERE OMEMNSITHIS
LTHEMTEBER>TWVAIEND D, PAR ICXDKEF/EESRIGHEA TV B ClIits
BlIZlgoTWB EEXBND,

—%, RIGBEREORITIL, MEOCREIMES, TL=URDOXTREIND LBV, MERIE
BEZIVIZKWREEEZAON, (LERGEERETHLILEEIOND,

723, THAT FDRER THERE S 7z PAR OEBRENICOWTIE, RIGBAER TIIEBRATOKERE
ERT (MEERE~DOKSERE) ORE, ERTOMERIC L2 MEREREBORESE) PAR DES) (K
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FIFRMESR F— LA MOKTER» LD LIBEWIBICREB TSI LT, Yoy MKERE
8volh LA F DRV VKFRIRE COEFXKIZ LD AKRO LFEHBIC L 0 BL LIz kEELET
EHHDLEEZLND,

X3 AT FHAZDFKEREIZONT
A TFA ZIZoNTIE, BAEREFHEZHBRELTWS Z LOMRDD, RBREZITV
EXKERFEEZBREL TWAZLEZHRELTWS (F2),

52—13—10



£2 A T7FAE0OFKMKEEE
BXREREH
KIEZRIRE + 0~55vol%
i : 0.3~5 m/s
BIE : AC120V (b —#& & & 556W)
KFBRE : 8vol% (7=w ) UTF

HREBRER

A TFAZDFEXKIIBNTBERTR
DEBITBNT, KERE 6.6vol% (¥
xv b)) DETEXEZRHER
<HBF&H>

KIETIRE : 55vol%

it : 5 m/s

BE : AC120V

() FAMERERBICBIT 5 H AFEIZOWT

R PR MERNORRZEDO T 2BEHRIL, RFFE»bOERKMHEE LD, Zhdikb
BLL ROFH— T RE, RFFGHEM AT F Y 2R HEE OB A3 #ET S
[KEEHILOCA+ECCSEARK FRTHY, EEEWH DD ORI H LV
BEEKLRS,

A N—TTFF7 v NDOFEH AFE (FFEFE) O KEE, 2.3n/sec THD, HEPREWD
IZOMBEBRLIZS WS, KRB TIE, X VRS AFEZE 5m/sec & LT3,

£33 ATTAZORBEH L AKFEHRHOIEE

KEHRHEOEE -
X [E
A 7T A X REBEFT %ﬁf i
#4
Ll [ REE ﬁﬁﬂ
4
HERREA L& > 7 i O MEZRER L7 > 7 O
N—TEBRERL—T o N—TEBRER O — T EHE
EEENAE S JEED
hERRE O WERRE 0
HERRES FE O IERFES EH
BN—TE @) BZEN—TE O
PAREHE T AEE o o FNEEHEY A REEAD o
A OB BRATf%
WA EY T LVEE ENEEEY VI LVEREDRTF
DR FIF RS — B o PG MA 2 — AR ER 2 & JF NAEZ R o
MOIFNERES T T NVEEE~DKERIT
BB B~ DR E@IT s %
JRFIFBAAERS F— o8 | (RICEWAESS F— AW TERICKERER D L IXRE Q5
DTEERF T b+ LEBE

K4 TEHIICOWTRERFEREOERBLEBRICKRENELET S LBESNLEFREZTRL,
MBS ST EBAR RS | (Z DWW TR KSR A LU R 23808 L 72 RICKRDMIERCT 5 L BE

SNLHEAHRETRT,
5 2055 1 ETFE
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K3 o774 FZEEXN

[ ] #EsoNESEHRICR LETOTARTE $HA,
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{HFEERT 3 I

] #EsonEsSESRIcB LETOTABTE EHA,
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(4) 8% - WBF~DORELEZE L EE

AT A ZICEBKRBRIBICLZ2EREN VLS, EREREOHLICEERHBOH
BER=y b (F7 b) ErLHERERME L ST-BICRBTALICLTWVD, &0k,
IS U DEREHEDO LI KLERFBTONTS, A 7T 4 ¥ O EENR IR & fe R4
5X9BEE LTS,

BMHITIX, NUPEC TOA 7T A ZIZ L HKBREREF CORBEXEGHICRBREEE
LA T FAZDOLEFITITEERHBERRWVEOIIL, 41 7 FAZR/F T 3m L E, THIZIX
Im DL EORERREERERZ L 5 L SBE L TV 5, (X 6)

3 6 NUPEC D/NRBURBERBRIZI T, KFIRE Tvol% TDA 7T A Z I X D KRELEE
BEHLE LT, EFHFEMF0.3n (FTHITITAREE L) BHERI TS, (R4,
X 5)
BRI DA 7 A FICOVTIE, A—DIZBT2FXMERBRICE W KEKBE
55vol%FEDHEF K LIZK WRHFIZE W T HKRIRE TvolhLA T TRESE D Z L 3H]EE
RIEEHRLTNWSDOT, LEOFEGAICRBZER LRBER L LTW5,

(ZE W)
MHEEAN R OREELITEE TR 4 FE FERSREENEREEERR (K
FiRtEmAR) (BT o mEE

{

-0 -] -] E
A L ® =
o o L] b4
£
EETEY o {FXER]
f
P i
o X A
@ # ¢ 15m
HER #5m
X4 HEREEE
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UEER

e &

L LT k@A EE CRERIETT %)

X5 NUPEC /MRBPREERBRTE R
KEBRE Tvolbh TOKRIGIEES)

#J 3m

ez |
Ao/
R,

FEH ko
HifE R it

6 A7FAFICkDARREEFHE & BEFREEHEORE
(A 7T A FREILEICBVWTRE)

52—13—15




X7 (1/3) A3 EFOEREE - EE#IROREX

[ ] #EsoNESEHRICR LETOTARTE $HA,
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X7 (2/3) A3 EBFORERREE L EE#EIROREX

] #EsonESESRICR LETOTABTE $HA,
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X7 (3/3) A3 EFOREMREE L EEHIROREX

] #EsonESESRICR LETOTABTE $HA,
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6. EMBRRKEA A ZREOHE

(1) HEE®
A TF A ZIZ L BKRFERERFICITEBIRED LR (NUPEC O/NEMEREERB OER TIX,
KRR Bvolki, A /A ZEBETREENE Z - 72355 OB FIRE X 300°C~500CRE T
BB LBHEBEINTWVD) T5,
—F, BHARBIRT— FCOAPMFEICEWT, FRERICHES BRELL RO
B DKRERHHE) ITFEP D 40CETTH Y, i v’ —7 2R OKFBREE L L TED)
DERNTHLZLEERT DL, KBRBEIZLSIRE LR L OMAILFRETH D,
IO, 47 A Z D (KRE\EHATHS EH) [TRER BEX) ZHREBELT
PREEERICTREZERTIZLT, A 7T A ZOMEICIVAKRERELTWDZ LA
RAETH D Z L2 b, FHOHURFORBESRMEOR L2 BRICEEEREBLZRET 5.

X AN RFARERINEE TR 4 FE R ORERR FEREZEERBROILR
BT o REHF

(2) Bm=E
AT TFTAZPREELIZZ LIZo0WTIE, EXERENLUHFEBORTZ v 7 THERE
19, 2B, be—TF 4 7 a4 VBB MBRIRIE CITKFEREE ORI 2 BiEEREE
DRERH (BEX) OF 4 PEAFRTERNC LY FRRICTHRENSATRETHS, (M8)
BE ML, A ST A e—FT 4 Tat iDL ($ABIERAOEDOT) ([ZBERN T —R
SR AIET S L OEEL TBRY HiF5, (K9)
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K9 A7FAFZ~DOEERY T AE
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(3) A 774 ZEpRERMIRER (BAEX) OMERERBRICONT
AT T A ZIZ X DKRFBRBERORERLZERTE D Z L OBRODIC, RBREREE A
W, A NVEFICEROBRENEZRE L, HERBREZToTW 5,

BRI 1 OKFEEREE Tvolh (V= b), KEIBRE 55vol%)

AEBgE2 OkFEzL, KEX2L)

K10 A 7T A ¥ ORREERRREERAICEE T 2 mesdis =

] #EsonESESRICR LETOTABTE $HA,
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7. A7 FAZOFHFRERIZONT
KREBRBEOBADDRE LW —7 A L LT TKAEERT LOCA+ECCS HEAKRR Z8EL, 2F
DAD Zr B 81K & I T HEORMGERE LTz, REIMLKFEERLER L THITEZ £
L7z, ERFBERIZILLTORBY, A 7FTAZITXoT, KEOXYV—RBOERMMEAIETH S,

16 —

J? 14 13vol%

I

%12

M

2

3 10

"

o

Eiz

# 8

%

by 6

BE

Foap

=]

1
(vol%) 2

0 | | | | |
0 10 20 30 40 50
BE R (FF)

K11 C/VADOEETEEKERE (K74 &6#8-E) O#E (GOTHIC)

(Est-2 300
e PAR®HY

o 2IF.LAND Zr B 81%A37K & it
o FHURMKDEE, €BRBER, b N7 VT K BHUHBRS
fRIZ X DKRBARZEE
o AT AZEFXKTRAKERE : V= v | 8volh
RIETIRE  ~55 vol%

(1) fFtT&iF
[ KR LOCA+ECCS {FEAKR DOFEH I —7 o AT, ERRBEAREFFICRDIFLE

55 1kt 3 B O A Sii B Bh 1L X SR OB MBI BE T 2 FE N A R ITBWTERSh
%@y, ZFLAD Ir BO B1%BKEIGT 2D L LIEBEOEIMEFTF M EZIT> T 5,
ZOBEITIE, KRBROM LD B R L R LR FIFHRMESRN K7 A BB KRIRED 13vol%
UTFTHAHZLEHRLTNS,

A T4 2L, BEREHERFICEMIZRET ZKFLRRICAET H720, SOTDITERE
THLDOTHLHD, RMBKBFREDO LRI TI9RERLSD, Ir-KRIGEIE % 81%&
{KE L=,
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(At eit]
- PARS BTN Z A 74 # 12 fERE
- 2FLAO Ir BO 81%53K & K&
- TR IR, EBEE, t R UV ORNBROMBIZL 5 KELEREERE

(2) MRTNE
a. fiftr=—F
fi#HT 1 — RIL GOTHIC Z Ay, 4 7T A Z 2 BELLRWEEOBIT LRI LEHT/, — Fa
B ZIT-oTW5 (X 13),

b. A 7T A ZIT X DRI L BITIZRB T 58

AT FTAF~EEIND L, E—FREARD 900CE THET 5, REIREAL 900CE T
ETFBHZET, A 7T AFZORBAERBEEZKFEOBCEKRETHDK 560CETLEH
S, 474 ZEABOKENE CREET D,

A T4 ZEBOKENREET DRI, BAOKELKREEIZL > THREEL, BREEC
R FIFHE AR RNOKBRELZE T I 20RBEFTE 5,

— AN KB DK RGBT, KFBREDRK 4vol%h b AMRIEIRIZAD, £ 4vol% b 6
vol% TIX K RIZEFEIED A, I 6vol%h b 8volw Tl EFH & KEFMIZ(ERE, 59 Svol%Lh
ETTHEEIEE S (K 12),

(6vol% =7k EE <8vol%) (8vol%h=/KFKIRE)

(2]  KREHOFHMW
cdvolh=/KFERE<6vol% : EHFDOAHR
« 6vol%=/KFERE<8volk : LEFH-KE
- 8vol%=/KBIREE : EF-KFETFTH

B 12 A 7T A ZIZKk B KREEZED
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GOTHIC TiZ%, A /T A ZBREEN TV ARKEILBWTEIERENRR 4 17 T5:M4%
Wl LB B ITRENRE LD, SHIT, BEL TWARBEOBEXED, K5I THEMEF
Zilc LI2BBIKBOBRBRE LB L TRENGET2bDLT5H, £72, XKE NRC X
OESZHFFERT CEME S 72k BRBEEBR-CHERZD 53R D IR BEE T VA% GOTHIC (2
MARAENTEY, 4754 7 REREZEORERER OKFRBEDN 8volkll LOBFAIC
1%, TORBETORZIIEY TP L L, REOEEE EEXKHE) %, AFREDN 8vol%k
IEWEAIL, EBRMEERXZ2E > TRENTORZEZY BZHEL T35, (BHEMICIZK
RBRERBVERRAEY IV 25,)

x4 ATTA ZEKFEN

F 4187 GOTHIC TOEFEAKFHEOBREDEZFHIILUTDEBY THS,

- AKEREE 8vol%

A 7T A ZOEKRBERTHOLNTVDKRERE (8 Tvol%) ICR#ER T, @irics
JBAKRBRBERFOIRE - EARELRDLIICHDOMEL LTRE L,

- BRRIRE 5vol%

ARRR IR 2 RBRERCEWAERRMTA FIA VOB EBEZL TRE L,
NUPEC D AJRARR S (4R 2 80BR ™ ° CIXRIAR IR IR E >bvolh e ST 5, %72, #
WEBERMAA RT7 A o TIERHRB R OEERRRE 5volhE STV, NUPEC DRBRDOH
HES BV THRHARERTA FIAORBIIZY LS TWS, TRHERED
ICER L TEKTREZRERRIBAE L LT 5vol%& iR E LT,

- KK EE 55v0l%

FIARFIZRARBERCRMWERRBTA oA VR & 2 BEA TRELT.
NUPEC D AJRARR S 6% 2 8ABR™ ° TILAIARRFIKZRKRIREE <60volk% e ST 5, — 4,
BINERRERBATA BT A T TIIAHRIB R O AR KIRE 55v0l% & S TEY, NUPEC D
HBOPEESITBVWTENESRREINA FIA4 LV OREEIZHLIhTWS, Zhb
ZRERICER L THEXTRER/KETIRE & LT 55vol%ERE LTz,

7 WHARBEEKFEOREFIFEMERRINCBITA2VET T 77T FOBRICET S
A K74 v, MEEAN REFHESFREBE 199944 A

8 HEMEDMETETM (RTFIFimAREENEREE) (BT shERESE, (D)
JRF BB THAE, ARk 15 4 3 A

[ EaonzassEsicE L+ o TABTE 28 A,
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x5 BEGCEOSRMN

F7-, 51T T GOTHIC TORBELESRMIT, 27— FAOKEBRIEET VIZEBITST 7
4+ NREMETH D,

FREHITIL, NUPEC O/NEBABERBRE R0BIMEEN D, ARELCHESEDZDITH
ERKROR/NDOBEL LTUTHRRINTWA,

EFHERE 9 4vol%
KIFA=RE  #9 6vol%
THEERE £ 8volk

ZhB L LT GOTHIC CTORBELCEREIIZURBRETH S LB LT,

BB, F—AZHIIHTRY) 2a—L L LTEFMEENTEY, ZOHSIIKERENT
BREBRLLEICZEL, iU RD 2 —EDREIZR S TBRIEERE LD L IHIRES
TN A,

X9 VETTIZIT v NARBERSEME TR I13E3 AR FETFAhFES

PLEX Y, GOTHIC TiX, 4 7/ F A ZIZ L 28 8E%, HEKENOKEBREIIREIET
T35, BREEETREZMN-T, HOIVEBESNBT 572 CREN TOREAT%IT, B
BEXE XV AKERRKENICHERA LRKENOKEZERER ERETS, £/, HEXEIIKED
BB L ARG CKBENOES - REDO EANELHZ L HEERL TS,

ERROKBRBEIIKFRIRE wvold bLRIRREBHE RV, A1 VT A FE2BATHZ LICX
DKBIIRET S ELEZONDD, BITIE, 41774 /REXE (K 1328) OKER
FEM 8vol%Lh b Ro /o8 E A VA ZIC L DB KBS HELE LTS, KFRREMN
BvolhIZEIFE L7-%, KER—KRUIIRET I LHAET I LT, EFFHEHBEHBADES -
BEZEDICFHMMEL TWD Z &b, EFIFEASIRNED - BEDO L OB A HIER
SFRIRGER L2 B,

[ 1 #E20onESmERIcR LETOTABTE EEA,
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(3) fRHTRER

R REZR 14, K 1517 d, K14, K15 ISR THEY, 2FELHNO Zr B0 8193 KRG
THEBEELIEEE, AV FTAFZERBTHILICLy, BEFFRHEBRANTESY =y Rk
FREORKMEIZA 8vol%, FFIFRMARNTY T A KFRREDORKMEITA 10vol%izi
HTErZamiB LT

723, GOTHIC T, EFIFHEMAERNEZE 13 17 NE#EICE b TH 10 DKEIC
FEL, BE - EHE - XL F—0 3 REIXRUCESEBEEFCLY, EXENTRAEL
= ARBORFIFRMAEBRNICBIT A H0HOHEBLHE LTV 5,

UTFIZ R A SHICHRE LR PR ME RN KRREDEN FEEZTT,

R 7 A FHITHRE LR F IR A SN KRRE L 13, RAFRMERENOZIR L,
FRATRER DD E DN 2 2 2 DKFEPHLRDTZ, KEKEZZEBLRVWKIRRETH S,
BEMICIIUTOLBY EHT 5,

_ My, x 1000
M T T My,

2

Ny

Ch,,dry = .
L nair'i-nH2

Ngip  RFIFRRERNZERENLE (nol)

\ D RIT DR DN DR A K2 O C/VAKRHEE (k)
Mwn, :7K#E H) O%FE (g/mol)

ny, : KFEENVE (mol)

Cayary : FT7AFRHITHE L7 E TIPS SN T KRR E
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BIHE 1
A TFAZFEKZLDBHERY 7 NERIEESR ~OEEFMIz OV T

1. ZL®IT
BEENE, 4 7T A ZBKICL B LEBFI~DEBIZOWTELEDELDTHD, 2B, 1
TF A ZOBRBIZHT- > TIE, KERERD D WVIIKEREZ IR FIFR NS SRS
USRI EIC R D P8R 10 L GEVIRRERRIEREZ BB L TH 0, 4 74 ZFEHFKITHES KRB
BOEEBIIRL, A7 TAZBFKRTLHRKRREGRBETIE, EHEAITREBTHIH, &0k
DICE R~ DB R T 5,

2. B LIBRIIBITDENGE L ESFHAOEND

BERTIE, KRBIEFEEZBATCHEETHET L2, KROERICERENR S, KR
MBDTFNAF—HHIC L Y EREFEERST 5 L2 BHELETIbDOLRD,

IR 1ICRT EBY, ZRANDENGHEEZD L, BATIIARCEIENDOEDSHEE
L VELSBIICENBRE S ERAT 570, HEFBICRE REELHLT VA, BRTIIED
BRI REREL Y +0E ZRNCEERTRD S, 20D, BRECKSEN EFIZAZER
EETESIn D,

A TFA ZHREKT D SvolWBEDKFRRE TIE, KREHFEE IS BRICITELRWV
72, RKENTEK - =L TH, AOMBCAERRENEZEIELCRY,

ke (RBERR) fili 48
~_ /
NV
—

-

J L | Ay e AL

RETRICEWEL L D

F hpr—ia

2

ZEHNTENZIFIEY—

B!

1R e Nl
A1 RA L IBRBETCTOEN S (BB LV 51/)
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3. B4R TOFHE
(1) —ixay7esm R,

AEFE 2L DAT L ARIAEESR (6 102onX 2100 BRIZER) ZHEV, BXIIEZESLD
i\ T, BRA/N—7 (15kVDFRF U T R) ZHVWTEIR, KKET TiTro7zk
R/ERBEE T ADBRREEHEEOREREREZ I 2 12, BIEEEOBIEZHIX 3RS,

Svol %R E T, BFEBESIL, 100kPa~200kPa DRIZH 5,

0 10 20 30 40 5 60 70 8 9 100
K vol, %

B2 KFE/ERIEEHTADBREES (BECE1] LV 5I/H)

- | AT LR 1 e

— Ij_ "’":7 :_\. : 7 G = g 8
B 257K 7 IReal Ik

B
L
R T
@' 1 5kV, 20mA D
| A TR~
L3 ;

W R 4 TR 78 5, WL AR 1 i %8 fdi

il

A3 AKFEOBREFIERERE (ZEW] LV 5IH)
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(2) KRAZFERATIC X 2570
Im®, 8m® K TF 64m® DL HE (PFAZERM]) IT—HRBEDOKELERLEDTFREKBEESINT
WABBEDOBRKIBE (BREEK TR 2 KEOBREMIT TR, TOHBERRELZAIE 1ITRT,
BHRRAITIILL T O R Y SLH, BlRERM L 72 AKFRIRE 20vol vDOFHHEFERIZUMEL W D L
EDTIEH D23, 8vol%K T 30vol%ZE & T, LZXBE L IZIER CEZRLTW5, KER
FE 8vol%fRE DS, FHE TIIHEKIBEIL 160kPa Th 7=,

P n,T, 1 : BRBERT

BB mnE 2 JRBER
8volhDAKFEMNE THREE LI-FrORIZEENIL, B4 1R T & BV, A (In®, 8n° & 1f64n°)
BRBRHS>THLHERKT 160kPa TH Y, BEEHNRR L THA L 2R LT-. 2B, EHOE
MICHED ERIZ, KRRNO oA THIZERIUENOEE LR L TWKERERS>TWS,
ZDZ &, BIE IR UZBRE TOREETIE, RRBEICHE S RATEY2E I OBEMITERN
IZEEITH—{bE&n5 Z E ZEBffIFTW5,

PUEX Y, 8volhD/KFBWME TKIENTATRELTYH, RENORBE I TV HHEEROER
ECTEHNEIINEL, BEERENIND Z LTV,

AF1 BKIBE
Ho JREE SCHRAE (%) HERRE
8vol% 100~200kPa 160kPa
20vol% 500kPa 400kPa
30vol% 640kPa 600kPa

(k) : Z2EXWL L V5IA

1.864mIETIL BEOQHMEL

1.8E+05
1.6E+05 :
1.4E+05 / / /
— Im3ETIL 1.2E+05 / / /

1.0E+05 /
B.OE+04 / / /
6.0E+04 / / ~
4.0E+04
— 64mIETIL / / "

2.0E+04 =

0.0E+00 =]

— 8m3ETIL

Overpressure (Pa)

—-2.0E+04

a 0.5 1 1.5 2 25

time (s}

A4 1o, 8w’ UK 64m® TOENZIL (H #2EE 8vol%)
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4. X7 MERTOWERR
INETOMRTIE, EEECEBANELEDOIR, FSXUImENEAE Sh-BEm kR
BENERBECEELELOTREIATWVWADT, PR D=y b - 7 rD X 5 252 F
Bl tErE, KFREPE RV (F7AKERE 13vol%kll) FETIHBRIIRBEL 20
LEZBNS,
LU s, 7 FATIE, KROEGEEFRBRE S, KRIMESHENEZ Y3
EEZONDZ LRV 7 PNTAEIDEN L COKRRENSHRBREICRSEELZEEL,

e XU K4k 8voldty—

o X7 M 13vol%REEH— (FRSFAVITKZATERMGIZ L 2 /KRIBEHENAZEE L, GOTHIC f#iT
DR FIFHEMBEZRAN B 7 A EEKRRE ORKIEZ A& T HEZFRE)

o A VT AFIZXBEK

DEETRRIGER VENCEFITICL Y, BROGBHETLY 7 hoREHIZEE TS L5k
WAEHENEC RN 2L,

(1) fETER
FEMTAERZBIE 5 1RT, 28, BARITIERBORRERMZEEX, Y27 0b3mk L,

(2) fEtrrER

B 6 DRRBER L —RNRT EBY, 1| RECRATRTOKENRET /R LA
oY

F7 FTHRENRAATH AT, KRIZF 7 FOSMAEZTRY BT X 5 icETe, KEBRF T F
PRENCEET DS E, F7 PHRRENLLZ 7 NATIZLIERD, 7 FRIZBWTH ETHR
IZHETe S, X7 PO T H~DKREEZL, EH LS, TlAA#EED=D, RS TOE
APKRBIZEL 2D EDPDBF 7 A THRFRA~OREES ABERT bh, KEIZF 27 M
LY HLBLNITEELTWD, FO%, KkRIZFX 7 b EREERT, KRIZHEERL TS, K
RIGIEDOEEMZEICL Y ¥ 7 VAN DOEHAERAE L A2, BRWAHE (F27 FBEROWI Y L)
DOHNAZEEIIHRKRKTHHERZRUHR 77T THY, BENICHLBMHERY 7 FOFE
EAIRNCIRE SRR E 2o,

BIK 2 BRSO IS E ) 2= 3l SR
B AR RS DO NSME S 2R KB BERY 7 L OFEESN
#9 4. 4kPa #919. 6kPa*1 ©
10 HFuJE#HE
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F K= 5 — - KFRBEE = > 5 —
\ (BEQT ke/s/m’) ‘ (BEAL kg/s/m?)
0.3 0.8
sec s5ec
0.6 =5
sec S8
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5. ¥&®

FRATIC X 277 MERETORERIZLY, RBBLVWEBXONAKERENEVEE TR
BEL7=LELTH, 7 MNHBEZ5EXABEDENZZIA LRV L 2R LE,

T, BEOEIZOWTIE, BRERICEMKOBE X ELRT SR, AE~OKE (FIES
BRE) ICLVIETT 5, ZOBBAKOEEEIZH LT, BHRIEFEKL Y KRELBEESL
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