O

JAERI-Research JP0250510 i
2002-018 |

S
/&R BT
v'ﬁ

EREZAND MIVFREDZHD
BZEEF145% PWR EANFKRHETORFARRRE

Bin X R Y - R W20 8BS
EHH B2 - B OEf - BB B EOD M
KA % B AN - KA &

BHEXREFHOMRAA
Japan Atomic Energy Research Institute




ArR— M. BEEFOAFHEFRSFEHCATIL TV 3 HE#HEETT,

AFOMEOEE. BEEFAMAHEETMEESE (T319-1195 SRREHR
HEREN) HT. BRELELTIV, 2B, ZOER»ICHEEARTHLFESEE
> & — (T319-1195 RPEFABF AR N H AR FHMEHRN) THEIWC X 3 EEER
ZIToTBY £,

This report is issued irregularly.
Inquiries about availability of the reports should be addressed to Research
Information Division, Department of Intellectual Resources, Japan Atomic Energy

Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken T 319-1195, Japan.

© Japan Atomic Energy Research Institute, 2002
WEFRHET HEXEFIHEHR




JAERI—Research 2002—018

{EHEA R BIVIFEBRFED 2D D
PRERTHFR PWR ENRA TORFBFRER

H &R F AR LRIV F— 2 X5 LFFERR
R O8 PR F-ER B-RE BR-&HFH Bz -w)l B -EE B
L Bl RAR B-BEN DE-KE B

(2002 £ 8 A 23 H=2H)

FEHIZXNF - AT LHER T, TNV RO LAOEDFAZK S0, BOFEFIRI
F—ART MVEATHEBEARY NVFOREREERL Tna, BEORHNI. ReE
¥ vy v TIEN 1 mmBEOREBROFLERRICERLL TD, 0D, BREGEHTOETA
Ba X, BRRRENS R REF RO M ISR Ml LEERBEEO—D &R TS, L
L. ZRETOEZA. Fvy v B 1 mmEEQFELIINT AAMEINZRRABRET —FIIFE
ELRW, 2T, BRBFERIMED -0 OERT —& 2BET 5 & IR MRRETF EO
BRAMZEZRHTSED, b—FET7TEANC RV, Frv i 15 1.0 XN 0.6mm. PWRE
HEGTORBERZERB L. XL, BRICAVWEEREB EERZGERVRE L EERT
—5 OAHHER. BIZEREHTHWS PWR F.O OB TR OB A E OFHEREEIC D0
TOWMETH 5,

EROER, BEREROT TV —IVERKEVWEE, BREBRIIKREL 5T ENTN-H
7ro Eiz. BEFEM 2,000kg/m2/s BEL O /NI REH T, Fv v TEIRNZ ERFREATR
INESREER LS, BEREOKREVER T, T 206 2%k 0¥+ v AiEIcET
HHERERIBSNREN o, CHF REROWHFHREE /A ) 740 BF vy v B 1.0 KT
0.6mm D7 —AIBNTIL0.3~0.8 EEWEZERL. 1.bmm OF —ZX T 0.1~0.3 DEHEATH
ok TP AN T 4 B TOCHF DA, REEEMEWETO CHF OFREFEOERRERN 5.
BERSA 77D MO CHF IR ENTW A AIREEIRE I N/=, CHF IZET 5 KK AR %
MBRANTIETTF v o RIVEH 2— B COBRA-IV-I 12 X % [RA R H M T ik % RRMITICHE
RALUEER. BT THONIBRABRIIERMELD 10%05 60%ENWETH- 7, D&M
5, REHFHEICED. WRELEROWF v v TEOFRIIHL T, BRAFERZAZLRLBZ
FoTHMETZEAZ ENhoTz,

RUEHIZET - 73191195 FORRIEIEAGN 5 ER 24
* BRI L > 5 —



JAERI—Research 2002—018

CHF Experiments of Tight Pitch Lattice Rod Bundles under PWR Pressure Condition for

Development of Reduced Moderation Water Reactor

Fumimasa ARAYA™, Toru NAKATSUKA, Tsutomu YORITSUNE, Masatoshi KURETA,
Hiroyuki YOSHIDA, Nobuyuki ISHIKAWA, Takashi SATO, Hironori WATANABE,
Tsutomu OKUBO, Takamichi IWAMURA and Hajime AKIMOTO

Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received August 23, 2002)

In order to improve plutonium utilization, design studies of reduced moderation
water reactors which have hard neutron energy spectrum have been carried out at Division
of Energy System Research of Japan Atomic Energy Research Institute (JAERI). At present,
triangle, tight pitch lattice cores with about 1 mm gap width between fuel rods have been
focused in the neutronic core design. Since a degradation of the heat removal from the fuel
rods is worried, an evaluation of heat removal capability i.e. critical heat flux becomes one of
important evaluation items in the feasibility study. However, any of published data base,
which can be applicable to the evaluation on such narrow gap width cores, does not exist.
Therefore, in the present study, in order to accumulate applicable data and to confirm
applicability of an evaluation methodology of critical heat flux, basic experiments on the
critical heat flux were performed using the test sections consisted of 7 heater rods bundles
with the gap widths of 1.5, 1.0 and 0.6 mm under the PWR pressure conditions. The present
report describes the experimental apparatus, experimental conditions and accumulated data.
Analysis results of the data and the applicability of the evaluation methodology used for the
design work are also discussed in this report.

As the results of the experiment, it was found that the critical heat flux increased
as the mass flux and the inlet subcooling increased. In the region of the mass flux less than
about 2,000 kg/m?2/s, the critical heat flux decreased as the gap width decreased. In the
larger mass flux region, obvious trend of effects of the gap width on critical heat flux were

not observed due to data scatterings. The flow-area-averaged thermal-equilibrium quality at
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the CHF position was in the higher ranges from 0.3 to 0.8 in the cases of gap widths of 1.0
and 0.6 mm, and 0.1 to 0.3 in the 1.5 mm case. Based on the experimental results such that
the CHF's occurred in the higher quality range and in the comparably lower axial heat flux
region of the heater rod, it was implied that the film dryout type CHFs might be occurred in
the experiments. The experiment analysis with the evaluation methodology of critical heat
flux i.e. the subchannel analysis code COBRA-IV-I incorporated the KfK CHF correlation
showed that the calculated critical heat fluxes were 10 to 60 % smaller than the
experimental values. Based on the calculated results, it can be said that the present
evaluation methodology can evaluate the critical heat flux with enough margin for the core

configurations with narrow gap widths treated in the present study.

Keywords: Reduced Moderation Water Reactor, CHF, Basic Experiment, Tight Pitch Lattice,
PWR Pressure Condition, Subchannel Analysis
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ICE—F TR 135 DF a v 7T havyA o 5HTH D,

EERTO CHF BAEOKRHIE, V—AMNIZEDAATBECL VAT e — 2 RTDIR
EDLEAZUSTIT2 TIN5, BB ORBMEL X 8IZRT, BEXOREMEIL. CHF 0%
ERFRENDZFLECTOME, AR TR4ETHS, BEINEI, —ZF 0.5bmm N7/ 1
AN—T WA )VIEBEMBBESRT TH 5,

2.5 7 — & INEIEE

T —F DREIX. B IRT L HIC, VAT ATV A h— b AHET — # [N IEE DASBOX
Model-1000 # BV, ThE Yo~/ 70V AT LY —F AF—3 3 SUN Spark
Station-20 I L VHIEHT A2 LIC L VfToTW5B, RVRAT AT, 7F—F gL HIL, EE
OFBEELT SRR A TRV | T — FIURFTRET v > RAEIE 128, FIEIAT ¥ > RA813 16
Thd, 7—FINGEOEEH (10kHz 2LF) ROFHARRIZY —7 27—V a > BIZBE Ll
WMol ML VEETETHD, AD K DA EHREBOERSEREIZ16 ©y b (Fv v 7B
1.5mm DERTII 12 vy hObLOEER) THS,

KERTIFEL TWEF—FDOY A NERIICTT, EBROERTONG TIX, NEBEEK
10Hz & LT, CHF OFANFHEIND e —ZHAICEIET 2 Uil 6 F8) TN EZ A L.
CHF HH#IZ L 2 CHF B4 0OHERO%, FETRE#ELTAZ &L L, WET— 4 ENE
WERNL I, INERERA R K 10 BIICRE L. Zna8x Th CHF OREICELeholz
Ballid, BENGEECVETHICLE,
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z1 NET—F &
7 gt | A
N By s | ER T
No. 2y o)) ID 5 il ARl AN A HE
I | &L e — ¥ BB (1. 395m) TE-S4 | 0~-500 °C X100 | L1-09-05
2 Al b — Z B (1. 695m) TA-4 ] i n | H2-02-08
3| sk — BB (1. 595m) TA-8 N 11 n H2-05-07
41 Bl ZIREE (1. 495m) TA-10 I I n H2-06-06
5| #lat — ZIEEE (1. 395m) TB-1 I ] n | H2-07-05
8| Hle—#BE. 295m) TF-2 ] i i H2-09-04
7| Flat — ZRE (1. 195m) TA-5 " " n | H2~08-03
8 | b — ZIBEE (1. 095m) TA-9 " 1 noo| H2-10-02
9 | Fulst — Z B (0. 995m) TS-1 " n no | H2-11-01
10 | Bl b — ZBEE (1. 695m) TS-5 " i no | L1-05-08
11| JREF A DEE:TE-5 5-6 H " n
121 72 MERH OIRE TR T-1 n i 1 Ti-1
13| FE 7 V) KB TE-7 T7 i " v | TIC-1
14| dulse — Z{BEE (EL=1. 790m) | TA-1 i ] no | H2-01-9
15~
16 | (not used )
17 | /Ai0 & — % BEE (EL=1. 395m) " I n | L2-03-05
18 | A8 —#iEE (BL=1. 790m) | TS-12 n 1 1 L4-07-09
19 | A8 & — & BB (EL=1. 495m) | RS-13 n " n | L4-11-06
20 | B8t — ZiBEE (EL=1. 095m) | TS-14 Z i noo| L5-01-02
21 | B33 & — ® B EE (EL=1. 695m) " i i L6-05-08
22 | (not used )
23 | AR e — ¥ B BE (EL=1. 295m) | TS-2 I n no| L2-07-04
24 | BBt — #EE (EL=1. 595m) | TS-3 ) » y L3-05-07
25~
32 | {not used )
FHBIX
33 | ABRAEE DPL-2 DPT-1-2 | 1~5BV | -0.75~2.25 m | X1 | Libcm
FHEI X T
34 | RERAEE DP14 DPT-1-4 o -10~30 n | 53%icm
FHBIX A
35 | SR OZE DP1-7 DPT-1-7 o 1 -17.5~52.5m | # | 122 6em
36 | (not used )
37 | KEEHRERE FT-1 | 0~6000 kg/h i
38 | ENHIHE & o NIES PT-2 ] 0~19.6 MPa | PIC-2
39 | {(not used )
-3. 75~ FH IR :
40 | RBR{E A O DP1-6 DPT-1-6 " 11.25 w H 440. 4cm
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F1 NET—F—E (Fes)

-3. 75~ AKX
41 | RBRE A O ZEE:DP4-3 DPT-4-3 " 11.25 m n | 430cm
42 | EARIE S v 7 NAKAL LT-1 n | 0~2.5 mH,0 "
43 | RREHOES PT-1 n | 0~19.6 MPa n | PIC-1
4 | IWERTREE (EE) | FT-L n | 0~5 mH,0 7| FIC-1
45 | EWBER T /HIRE(GERE) | FT-S n | 0~5 mH,0 n | FIC-1
46 | e — & BN p-p 0~5V | 0~1000 kW "
47 | P —F EUED P-C 1~5V | 0~138 kW n
48 | PLY B AMP-C n | 0~600 A "
, FHEIXE:
49 | RER{EZEE DP1-1 DPT-1-1 n -7.6~22.5 m | 210cm
R
50 | RERAERDP1-3 DPT-1-3 no | -3.26~9.75m| # | 370cm
R
51 | RERIAZEIE DP1-5 DPT-1-5 " -15~45 m 1| 655. lcm
52~
128 | (not used )

G HEOLE Ll-xx—xx T H2-xx—xx ZiXFHRIZE ID &,
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o 1850
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3. EBRFHERCT —FH5HrFIR

EROER T —F DXL TOFIETER L7,

(1) EBREFHEORE

FTEDERGH (FH, M. 77X MHADRE) OREIX. MESEE—F ROV A,
BRV T, BREBEROGARC L VT, EHRERFERERROERP & LI B BhBmEE
CXVFEIRE L E Uk, WEE, BERR 7RERICIYRET S0, ZOBRLKEICL DT
EDOFANCIX, REINTNAKFRER & /DREFON., NREFTZFEERZRY AL E L
Too T A MEBADREOREIZIL, AEEE CIX, FHEEGRL BBEEL LIZEETHL I, RE
DEINLERTITE TCFHERL L, ERFUEREDOLDOFREETOL EGERL LT,

i

(2) CHF 57— 2 OR4&
CHF 7 — % OBEERIILI FTOFETITo 1=,
- EREW (£, RE. BE) 2 LRQOOFECLVRET 5.
- EREHENEST-5, HIEBROT 2 M —F U OMABRSHFES IR Y % FECHRIE
L., Bl LH =82, 1 EOBRETEMAEN 10kW EHT 5,
- CHF ORAE FRMBAEIE- Wz (FEIOXR TR Oz CHF BARINAE L Y 30kw 2
BERVIRBICBE L D) T—7 AT — 3 v bOF—Z g7 1 7 5 M L BT — & I
ZRMET D,
- INBE 2 AR AR & L2 X 0 BonICFE TR S8, CHF BHZESIEE L., ML BENE
T 3ET, Z0BRELZHET 2, 1 BEOBRETEMBAENK 1.2kW #8045,
-CHF RRHERSEBI L, MBAEELE LIS, T—FIRE T 7T A LHNEEEFELEL, ERE
K135,

(3) INGZT— & DIHT

I L7 EBRT — &1, U FTOFIRTHET —FIZEHBRL, i 777k LT, 7—F D%

Pz 5,

LT — 2, BHAB»ODEBRETVINERLEEDE (—KkT—4) THREFEINT
W3, Zhz, £F 3y rRABEBRRC L YVBEBCER T AVNERH A, BER, Z0®B
B —RT—FLE—T7 7 ANV EICRBEN - EBRBEE BV TYHECBRE L7 — 52T
FR2AMERTT 4RI FIcEEHL, ZNERHE 0 s 7 AEXCEL S LI L, 77
7L, .

-CHF OBAZHROELNL, Bonl/ 77RO TXFA M7 740 L, E— 2 RERED
EREBES R0 LBEH T ¥ RNV EERTHEICIVRE LT,

- Boiiz CHF BAMBRORRD L, E—FEURBAERREL, T2 EI, BTRAE
MEE RO, £z, FOBEOT R MNEAQERET—% (RE. £, i8E) % CHF &£
ROAOEHEE LTUHBOT —F OGRS,
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4. FEBREH

KERGHOFBIL, EBREB S AV T, £/ 16MPa & T TEIHRA4E/ CHF BASM 28K
TEHIIICRE L, B, RER TP LE —F L ORBSHFICESCRYT A MRS T
D R KR ) B ORREHE T5kW/m [CHIR S5 = L2 LV IRE HHBEE TOMEEITV, &
DHBET CHF ORA 4 EH TEX HMBOHKRMEE CREZWNENT, #-T, TROKE
ERRE L V&< OB L HHET 5 Rl TIE, A%EE TIiL CHF 284 ST HFITERY, £,
FESEO TR, A& CTREMICHIEFTRLRED TIRMEIRE L L LD TH S, KEE
T, R 7O L 800kg/h LA T2 LREMICHESERE TR 2bid, AER
T, ZORBEL Y22k EDHO 1,000kg/h BEZHETHRMES LTRE LT,

ARREBEL T, 37— VER 100K ELFO&ME Uiz, Ziud, FOEREFTIIFEDL
AQVT 7 —NENKHEOK THHZ &b, TNEEKLTNAE L, ZhhEXKEY TS
—/VETIE, BIRRO b — X BB EOREHIBELA CONMBE Tt CHF 2EBR TR
OTHD, V77— AEO TR 24K(T A FEADIRE T 593K (320°CHE Lz, Ziubt,
AREEE CEERNCEERAEER FIREL 2o Tnd, Bih, AEE TR 7O TRIZIAET 5T
BEROMBEEN/NIWeD, TAMIADBELRS T 52010, K7 2EBT 5K0O8R
BB TAREBEREL, ROYTFTONPSHICL ST, 7 A MBALOY T 7 —VER/NS TER
{72BDTHAB,

PIFICAER CEM L - EREGEL2 T,

« Xy v 708 1. bnm DEAF

FEF :158.1 kg/cm® (15. 5MPa)
FiE . 1,500, 2,000, 3,000, 3,500, 4,000, 5,000, 6,000 ke/h
(1,102, 1,469, 2,204, 2,571, 2,939, 3,674, 4,408 kg/n/s)
T A NERNDHEEE © 240, 260 280 300, 320 °C
(513, 533, 553, 573, 593 K)
Xy v 708 1 Omm O
JE) : 158. 1 kg/cm? (15. 5MPa)
JiE : 1,000, 1,500, 2,000, 2,500, 3,000 kg/h
(1,035, 1,552, 2,069, 2,586, 3,104 kg/w?/s)
7 A MERACHEEE 1 240, 260 280 300, 320 °C
(513, 533, 553, 573, 593 K)
+ ¥ v N8 0. 6mm DA
JE/ : 158.1 kg/cm® (15. 5MPa)
Fi& : 900, 1,000, 1,500, 2,000, 2,500 kg/h
(1,381, 1,535, 2,023, 3,069, 3,837 kg/m?/s)
T A N OIREE : 240, 260 280 300, 320 °C
(513, 533, 553, 573, 593 K)
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5. RBRERRUBE

5.1 ¥+ v 71§ 1.5mm O —2R

¥y v 7iE 1.5mm ® 112 ¥ —ADERFERZK 10 RO 1L IZ7T, K101, 7R AR
BEZNRSA—F L L-RANBRABRROEERRKEGEHEEZ R LLbDOTH D, ZI200b, BT
DEMDH D LB 5H,

- BEIEOBA L HIZRABFRIIERT D,

- H RIS 2,000kg/m/s FLEE & 1) /NS WVERIR TIL, RABGER & EERIIC I, HBIIEL D

XS BEOBRPR LD,
cBEREAREVEETRT—FOIEL2EBRALN, BBENRNS,

11 13, BERKEEZ 5 A—F L LT, BABFROT A MBEAR YT 7 —VERFEER
LebDTHD, ZORPLLUTOBEREZFRAIMD ZENTE D,

YT I — VEDRK T RRERRIIE AT B,

- EEREA/NES VIR TIR, BRBFRE V77 —VEILBIFEOBEFRER OND,

LROERREOKE VRS CHE SN/ F —F DIEL2EOREILAVTRS L UTOL
5 Chbd, BRBRD/PSVEERTIE, CHF ORAEZRL TV ARENN, BLAEDERAT
B NS R~ B (RETHAS 1,695mm OfLE) THHOWX L, H6HED
RONDERCIIREALHE,S EHRAI~ 3 DERT42BOREX (BATHLLELEH
1,595mm &} 1,495mm O E) TRETAERANBEND LI WCR2DB, ZOkd, BREGHHD
BIE B BHTARAIL Z ORI LIE X AE W, RABFERAKE RY | BHBHED
BhE bbb o LTHNELDTHD,

F7-. CHF B3%4 LT3 b —& U O FEMEBOEMIC W T, B—#Fmigic ik
OBEXNDEFAERBIN THRVARVWOT, ERAERLZHA Z LI TERVE, ZRTHED
NTWARBRIEOWTOARERT AL, UTFDLS> ThHb, CHF BRRIS I RTHFLE—F Y
Hl QR V@D B TEL B4E LTS, TRODOFEFBABEIL., KWVRECELTND, =
RIEL, E—F U LB ShEDROHEBICE L TWANE (K8 Fof.ie—F e Hl
N®) TO CHF ORAI V7, Hl ®®T CHF ORENSRVER S LT, ZOMENRT Y
vy RAR—YEE (FHME) Ths2s (H7ERVCRSEHR) vEXLNG, —KIZ, 7Yy F
AR—YOE T, ETIERTCHF B8EA LIS WZ EBHbATVD,

5.2 ¥ % v 78 1.0mm D7 —2X

¥y v 718 1.0mm O 240 ¥ — ADOERFERELK 12 RO 183 1R d, K12 X, 72 MFAR
BE%S A—& L LI BRBAREOEERFEFEL R LI bDOTH D, £/, K13 i,
BEREE NS A—F L LT, BABEROT X MBAQY T 7 —VERFEH LR LIZODTH
B, INHORNPBUTOEMETRARS Z LB TE D,

< 1.5mm D& — R LEEIBFELLTEY . BEERALVRIBENLTND,
HEREROBEK L I FETRABGRRIHANH KT 5,

< YT 7 —VEDH K L I FEFTRABGRRIIHICENTE R T D,

¥y v 718 1.0mm DO — A% 1.5mm O — R LB 5 &, FaE D4 —ATCHF BEAT
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PRUHEEE (R EMSEETH Y, THAS 1,790mm DOME) TREL TS, ZOI b,
1.5mm D7 — AR TREMABRTEROIEL 2ERD 2L RoTWD, EL, AQRE
320°C(593K) T, MEDOKERI—RIZBNWT, BEFF—FDELDERRIDINB, ZhixFy
v 718 1.5mm D5 — R & FRIZ CHF ORAET A ES T L V) LRI CRET 57— AME
BlENTlodTHD, £z, CHF BEETHEAFRMECEMIZ, Fh L DBEREE FHdm T,
FOVREICET HE (R8nFdond.ihe—2Ey H1 ©Q) THY, ¥Fv v 7iE 1.5mm OBEE
DEDITIEWFREIZE LBEX TR Z DTV E WS EMIISLT UL RN,

5.3 ¥¥ v /g 0.6mm D7 — X

Xv v 78 0.6mm D 255 y—ZAOEREREZE 14 KO 15127 F, K 141X, 77X MBAR
BEZ NG A—F L UERAIBABRMKOEERFEKFEHEER LI D THD, £z, B 15 i,
BERRE NG A—FL LT, BRBARKEOT A MBADY 77— NVERGEEEZRLEZLOTH
b, ThoDEPLUTOBEMERAIRD Z ENTE S,

- RO EEHRERIIFHROMD SHT=>DF ¥ v 7iE 1.5mm & 1.0mm O —X LEFELIL T

BB, £V 1.5mm D& —RTHTVY,

- RFTRABGRAEITERBRR OB & KT D,
-CHF ODRETHNMNBEIIEERREDKEIWIZE, AV T 7 —VER/DNIWE Y EFRAI~E 55

RSV, ZOMMIE, 1.0mm L VLA 1.5mm O —X{ZIEWE D L R-> T3,

CHF ORAT 3 b —# U ORAFEALBIL. MEOEVEITIIREHE LR cliEdse—%
EUEBEYEIROERKICE LMVE (R8oFodLt—2 @) ThdN, BERKRS
T3 OoNTHRAL EHENS 428 (M8OFOFLE—F L D@®) DEWGHREICE L
MBE~BLIEMBROND, ZhoDRICHIBEMNE (K8 DFOFLE—F L DORWN
®) TiX CHF I35A ERA L TV,

5.4 B

CHF OREERROX v v TIRKEELZHEHET I 72010, FANBERIZ, Xy v BT —
ADT—FOHBEITY, K 16(a)~(elZ, 7R MEADBEFSCBRABROE BN FKESE
% 16MITIX2T— 42 F LD TRLE, B, AREOREN X ¥ Y78 1.5mm, BEY
2 1.0mm, EHRY MR 0.6mm DT —FERLTWSE, ARNOUTOI LRE X5,

- EEFEM 2,000kg/m2/s BEUTOEEFREDBENERTIX, T XTHOX Y v 78 TRAZGE
RITEEMEICBREOICELL, Xy vy TEIFVIZE NI R2EEZRLTVWS,

- BEWEAS 2,000kg/m?/s FRE LV REVWEETIX, CHF BAMENFEDHEM & 41z EFA
~BHZENDL, RAABRABREREOIX G SENRKELLRY, ¥y v TIROBENFEEIZERN
272> T3,
iz, CHF BAMEBEORBEEIZOVWTRSL L, K 7 ICRTEHEFRHEASFHOSMND LS

2, RFTRREGEROMEBEREEITIDH L HOD, £TOF —RA T, BRI LRIV, HEAER
HABEORWIE (FHRMAO 4 EOBESR, BILHEEEHTH S 1790mm~1495mm DEIZ
HHAERTCHF #HH) TCHF BREAELTWD, ZDH, CHF B4B DO —FREDIR
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ELENRSHCIREM LB L RTr— AN BRla N, AERTRONFHFEH2E —
FREREEHZE 1T@KV OITFT, Zhaboflit, 5o bF v v /i@ g=1.5mm, AN
IR 280 COEMTH 50, MENENTH 1,500kg/h(1,102kg/m?/s) & 4,000kg/h(4,408kg/m?/s)
Dy—ADbLDTHD, B 17(a)Nk. 26 =28 O LLBEYEL 5 [E H ) DRV BEOBEXRN(E 7
RSN TW D INEE T2 5 1,695mm O EORENOREZEB £ R L T3, ZDRTHE,
200 HE—BBELAPIEESD LB L—XIZ LEE2ET. 20CERELF L%, 201.7 #
e —Z OMBBEHET T 5 E TORIZ, T TIIBE ERBEONIT o TWAEELRLTNS,
I XS REHX, MENENT—ATUEBME Abiz, —F. KB 17(b)Tik. % 290 BT
RonDBHRRE EFICHEL > T, 180 BEMNGIEH LN bE0nCIREDN LR T 5 #i/ A
BTN D ZEMNRENTVWD, ZOL I REEHI, LT LLMENEVEEDOARBETS
RTEZRVAE, MESENT— XA THEEHEZL Abhiz,

W T, CHF B4R OWEO I/ AV 7T 4 #BBTIHEROL I TH D, K 18(@)~()IZ, ¥+
> 718 1.5mm, 1.0mm, 0.6mm D7 — XI5 CHF RAENE TOFKEKE O RTH
IHAYVT 4 R T, ZRHDOEPS, UTOENS LS,

- F v 78 1.0 RUN0.6mm D — AT, 24 Y T 4 (UEERBRET 0.3 56 0.8 DBV VESR

ALl ZOXS3REN7 A YT 14— TiX, @% 0 PWR THEEEN 3 DNB &0

RABTRBER LIRS, WERIA T Mo CHF ORERTRREND, ZOZ Liktk

D CHF BAEME (CLEAIH B E OERWREEE BigfHi) b — X REBEOEE P

PRIBEER) o b#HEEShD,

Xy 7R L5mm O —XiX, 7AVT 4 010503 BEEZRL, hoXy v SiBIr—RA &

VEVMETH S, D), BIERTA 77U b CHF OREEITEFICEDbh 25, EER
FHEOHE (ARHMOXKASMEREL FTLHICELELLDIZ, 7Ju—yaF Y RELE—X

EYORBRERPPEBICRELTVWAZ L, FLt—FErOMAEERE —Z LD 1.2

WWERELTWSZE) 2L, 9Ot —4 @A — & THENR-DLEOY 7 F

YURNTDI AV T 4%, FBEHEOREDORAZERLCHETS L. 03,2508 L7425

ZEb, ERNZAT Y N CHF OFEEHEZ 2 ITHRTERVWEEZLND, BRT

BY T F ¥ U RENT 2 — F COBRA-IV-1 2 L BABITRERIL, FLVTF v rATHIFY
TAPFAREOBVWMEZRLTWAI EnbY, ZOHEREMTLNS,

ULDFER»S, IKBERT 47 v Mo CHF BAEDOFRESTEINS D¢, BWR THWD
NTWBRAHAZEETZ &L ED0 LS REBEICR > TV I ERETT 3, CHF BEROMBAE
(PRALD) 2 ADEERFIZH LTHFT 2 EE 19@)~(dD L5 THSH, 22T, E 19(a)
~()iXF ¥ v 718 g=1.5mm, 1.0mm, 0.6mm DZNZFIIIR LT, AQBEEZ T A—FZL LT
TALIEbDTH B, 19 )ik, ZNHETHOT—FE2—D2DHICELHI-bDTHD, Zhb
DD, ETOF ¥ v FBICH LT, BREATITSSEHBELS, Lk TR OR
BERFELNTNBDZ LB 5,

UED & 5iZ, CHF ORAEMENENBEDEMIETHSZ &, CHF BREMNEBED 7 A Y T
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% 3.6x10° | 3.67098x 10° 1 859999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10 =4.1868 J (ERE#H T )
- 4.18605 0.426858 | 1.16279 x 10°° 1 3.96759 x 10° 3.08747 261272x10°  pm®m 1 pS ULEH)
" 1055.06 107.586 293072%107* | 252.042 1 778.172 6.58515 x 102! =75 kef-m/s
1.35582 0.138255 | 376616 x 1077 |  0.323890 | 1.28506 x 10~2 1 8.46233 % 10'° = 735.499 W
1.60218 x 107'* | 1.63377 x 10°%| 4.45050 x 107%¢| 3.82743 x 102 | 151857 x 10~22| 1.18171 x 10" 1
14 Bq Ci % Gy rad 12} Clkg R %] Sv rem
5t iz 5 &2
1 2.70270 x 10~ 8 1 100 8 1 3876 2 1 100
5 2 & #
3.7 x 10 1 0.01 1 2.58 x 104 1 0.01 1
(864 12 A 26 HEE)
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