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Demonstration Test on the Safety of a Cell Ventilation System during
a Hypothetical Explosive Burning in a Fuel Reprocessing Plant

Motoe SUZUKI, Gunji NISHIO, Junichi TAKADA,
Michio TSUKAMOTO, and Tadao KOIKE

Department of Fuel Safety Research,
Tokai Research Establishment,
Japan Atomic Energy Research Institute
Tokai—mura, Naka—gun, Ibaraki—ken

(Receved: March 4, 1992)
Abstract

To demonstrate the safety of an air ventilation system of cells in a fuel reprocessing plant under a postulated
explosive burning caused by solvent fire or by thermal decomposition of nitrated solvent, four types of
demonstration tests have been conducted using a large—scale facility simulating a cell ventilation system of an
actual reprocessing plant, thus revealing effective mitigation by cell and duct structures on the pressure and
temperature pulses generated by explosive burning.

In boilover burning tests, solvent fire in a model cell was observed with various sizes of burning surface area
as a main parameter, and analysis was performed on the factors dominating the magnitude of boilover burning,
revealing that the magnitude strongly depends on accumulated amounts and their relative ratio of oxygen and
solvent vapor present in the cell.

In deflagration tests, solid rocket fuel was burned in the cell to simulate the explosive source. The generated
pressure and temperature pulses were effectively declined by the cell and duct structures and the integrity of the
ventilation system was kept.

In blower tests, a centrifugal turbo blower was imposed by a lump of air with a larger flow rate than the
rated one by about six times to observe the transient response of the blower fan and motor. It was found that
integrity of the blower was kept.

In pressure transient tests, compressed air was blown into the cell to induce a mild transient state of fluid
dynamics inside the facility, and a variety of data were successfully obtained to be used for the verification and
improvement of a computer code.

In all the tests, transient overloading of gas caused no damage on HEPA filters, and overloading on the
blower motor was avoided either by the slipping of transmission belt or by the acceleration of blower fan

rotation during peak flow.

Keywords: Demonstration Test, Reprocessing Plant, Solvent Fire, Ventilation System, Explosive Burning,
Boilover Burning, Deflagration, Cell, Duct, HEPA Filter, Blower, Damper

This work was carried out by the Japan Atomic Energy Research Institute under contract with the Science
and Technology Agency of Japan.
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Oxygen concentration in the gas sampled at the outlet of the first model cell just before the outbreak
of boilover burning in the various boilover burning tests.

Pressure pulses generated in the first model cell (PT2), first duct (PT3), second model cell (PT4),
and second duct (PTS) by solid fuel burning in the deflagration test EXPL5001.

Pressure pulses generated in the second duct (PT6, PT7, PT8), third duct (PT9, PT11) and exhaust
duct (PT12) by solid fuel burning in the deflagration test EXPL5001.

Temperature of gas (TC6A, TC24A) and inner wall (TC4, TCS, TC6, TC7) of the first model cell
in EXPL5001.

Temperature of gas in the second duct in EXPL5001.

Temperature of gas in the third duct in EXPL5001.

Temperature of gas in the HEPA filter chamber in EXPL5001.

Flow rate of air in the inlet duct in EXPL5001.

Flow rate of gas in the second duct in EXPL5001.

Flow rates of gas and air in the exhaust duct and diluting duct in EXPL5001.
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Pressure drop across the HEPA filters in EXPL5001.

Differential pressure across the inlet and outlet of the blower, and pressure inside the blower casing
in EXPL5001.

Rotational speeds of the blower fan and motor, and torque of the blower shaft in EXPL5001.
Electric currents and effective electric power consumption of the blower motor in EXPL5001.
Decline of pressure peak heights with distance from the bottom of the first model cell in the various
deflagration tests.

Schematic of location of pressure sensors in the facility.

Decline of temperature peak heights with distance from the bottom of the first model cell in the
various deflagration tests.

Decline of pressure peak heights with distance from the bottom of the first model cell in the various
deflagration tests.

Decline of temperature peak heights with distance from the bottom of the first model cell in the
various deflagration tests.

Decline of pressure peak heights with distance from the bottom of the first model cell in the
deflagration test performed with the HEPA filters clogged by smoke in the boilover burning test.
Decline of temperature peak heights with distance from the bottom of the first model cell in the
deflagration test performed with the HEPA filters clogged by smoke in the boilover burning test.
Peak pressure drop across the front and rear stages of HEPA filters in the deflagration test.
Experimental data of pressure drop across the HEPA filter generated by a steady-state flow.
Response of the old blower fan and motor by burning gas flow in the deflagration test EXPL3003.
Response of the new blower fan and motor by burning gas flow in the deflagration test EXPL5001.
Pressures of air at the inlet (PT15) and inside (PT16) of the new blower, and differential pressure
(PT7) across the inlet and outlet of the blower in the blower test BLOW4001.

Flow rate (FT5) of air released from the accumulator tank, and pressure (PT12) in the air conduit
pipe in BLOW4001.

Rotational speeds of the blower fan and motor in BLOW4001.

Currents and effective electric power consumption of the blower motor in BLOW4001.

Pressure of air at the inlet (PT15) and inside (PT16) of the blower, and differential pressure (DPT
7) across the inlet and outlet of the blower in BLOW5001.

Flow rate (FTS5) of air released from the accumulator tank, and pressure (PT12) in the air conduit
pipe in BLOWS5001.

Rotational speeds of the fan and motor of the new blower, and torque of the fan shaft in BLOW5001.
Currents and effective electric power consumption of the blower motor in BLOWS5001.
Comparison of the accumulator tank pressures and flow rates of released air in the blower test
BLOW3001 with the old blower and in BLOW4001 with the new blower.

Comparison of the rotational speeds of blower fan and motor in the blower test BLOW3001 with the
old blower and in BLOW4001 with the new blower.

Comparison of the effective electric power consumptions of blower motor in the blower test BLOW

3001 with the old blower and in BLOW4001 with the new blower.
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Fig. 4.4.12

Fig. 4.4.13

Fig. 4.4.14

Fig. 4.4.15
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Fig. 4.5.1

Fig. 4.5.2
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Fig. 4.5.7
Fig. 4.5.8

Fig. 4.5.9

Fig. 4.5.10

Fig. 4.5.11

Fig. 4.5.12

xi

Response of the new blower to a large amount of air loading in BLOWS5001. Torque of the blower
fan shaft is described in an arbitrary scale.

Comparison of gas flow rates and effective power consumptions of the blower motor in the
deflagration test EXPL3004 and blower test BLOWS5001.

Comparison of steady—state characteristics of the old and new blowers.

1) Measurement on the blower isolated from the test facility:

—@— : head pressure and efficiency of the new blower,

~--@-- : head pressure and efficiency of the old blower,

—&—: fan power of the new blower,

—-A-- : fan power of the old blower, and

—/— : motor power of the new blower.

2) Measurement on the blower installed in the test facility:

(O, 0: head pressures of the new and old blowers, and

[, O: effective electric power consumptions of the motors of new and old blowers.

Pressure and motor power consumption of the new blower tested at five different rotational speeds
(50~100% of the rated speed) for a wide range of flow rates.

Comparison of rotational speed change of the new blower fan tested at five different rotational
speeds (50~100% of the rated speed) for a wide range of flow rates.

Pressure in the accumulator tank (PT13), in the air conduit pipe (PT14), and at the inlet (PT15)
and inside (PT2) of the first model cell in the pressure transient test PRES5003.

Pressure pulses generated in the first duct (PT3), in the second model cell (PT4), in the second duct
(PTS5, PT6, PT7, PT8), in the third duct (PT9, PT11), and in the exhaust duct (PT12) in PRES
5003.

Temperature of air in the first model cell in PRES5003.

Temperature of air in the first duct (TC25), second model cell (TC31), third duct (TC44), filter
chamber (TC49), and exhaust duct (TC50) in PRES5003.

Flow rate of air released from the accumulator tank into the first model cell in PRES5003.

Flow rate of air in the second duct (FT2B), diluting air duct (FT3), and exhaust duct (FT4) in
PRES5003.

Pressure drop across the HEPA filters in PRES5003.

Pressure peak heights with distance from the bottom of the first model cell in the pressure transient
test with a 50m—long second duct.

Temperature peak heights with distance from the bottom of the first model cell in the pressure
transient test with a S0m-long second duct.

Pressure peak heights with distance from the bottom of the first model cell in the pressure transient
test with a 10m-long second duct.

Temperature peak heights with distance from the bottom of the first model cell in the pressure
transient test with a 10m—long second duct.

Peak pressure drop across the front and rear stages of HEPA filters in the pressure transient test.
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Fig. A.1 Comparison and correlation of flow rate data measured at the second duct and at the exhaust duct
in the deflagration test and pressure transient test.
@, O: data of low-speed response flow rate sensor.

®, ©: data of high-speed response flow rate sensor.
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(1) HHEEDEA VA — N —JRigE

(2) wEO =+ a{tbaWic X 2RPH0IRF

Rz, ThoOHEROBEE ZzOBERBIC>VLTHRIAT 5,

2.1.1 KRAIF—x—ihis%
2.1.1.1 EROWEE

KK DS RIS O 2B S, BEEOTICh 27Kk Sh 5D & - Thn#E 1, & 2REEEE L 16
FTEROMIE S T Fo T OMMI & 0 Ttk LI ARSI L T, SROBIRSS © VEBITKES 15,
TDEE, KERICL > TAERLNVO EBIcE TRE EF SN 388, wARICKESHDEEL TN R &
ZRORAIOGERTHESICET VT, BT 20—HIcBEK L T VNOZERIEHSFE T 2 TRE DS 2,
E1, BRI XD KEHBRE EFoN, REMENTS, LARBEPEMHODY 7 OB R n-F 74 >0
EURTEK A (K9 230°C) DL L OBERIC S > TH Y, % 7 KERES R U T X /- NSRRI Ry P A Ky b
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Table 2.1 Comparison of the Test Facility and Reference Reprocessing Plant

Component Test Facility Ref. Reprocessing Plant Scale Factor and Comments
First model cell 19 m®, cylindrical 80 m®, rectangular 1/ 4 scale
First duct 5m long ~6m 1: 1scale
Second model cell 6 m®, cylindrical ~30m® 1/ 4 scale
Second duct either 10 m or 50 m long ~ 70 m long Inner diameter of test duct ig
about 1/ 3scale.
HEPA filter 1 filter chamber containing 6| 18 filter chambers Flow velocity normal to filteq
half-size units x 2 stages or 3 surface is identical.
full-size units x 2 stages
Burning pan simulating Surface area: 0.0768 m? for ong 0.307 m? Depths of free-board of mixer
mixer settler extractor | equivalent stage of mixer settler. settler and solvent/water phases
are identical.
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ZOEEARIC>VWT 1 /4 ich/ M LT, 7, B2 VETOEEALES2BE 75V bOENEFE—
ety COHHIER, OB SE7I7v ) LA-BROEEE22 3L REETHE L, ORROE
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Brx ¥R Qr () &,
Hy: 7% v o 127.4 MJ/Nm®,
THBW, 7721 T OMBEBIL, RFHEE & L TIBEIC X D IRADORBMATELE 4 &S LT, ERMOKSS
BHRIEE 52 C LA RELLBADBTH 5, T5&,
Ve 74 vE23Nmd,
ELT

Qpr=HyX V;=293M]J,
LB, v NVEMBAFREY ) ORBEIL, V,=190mi kY
_Qr_ 3
qc= v, =1.54MJ/m

KIZ, THVF-HHEE Q, (J/S) 2RV BIcY>TIE, 79 v # ROMEEBEAIOUNE & 12 5,
T, BRI G (5) 13, BERE TS v AN ROE—BEOREN B VATRIROZERME B LTV 3 LR
SEL, MABEHED IR OMBER D O BRERICHEAERE L TV BT, kD KD 5,

3 1/3
-—XV

LTV BAY 2O HEEE,
vV 78 Y OKRIGERZAEE 014 m/s'Y.
A) JBREE56 % THRET BIES
® HTOHEH»S V=413Nm? &3hig, & (21) &b

t1:5.25

£-T, TANF-RHEE Q ¥

~Qr_293
Q=" F=55=56.3MJ/s.

(B) TRRAME 1.8% THEY 2184
OETOHED» S V=128Nm® &+hiF, & (21 &b

t,=7.6s

£2T, TRLF-HEEE Q, i3

_Or _298
t, 7.6
PE&y, $RBc BV THES 2 2 (20015185 OFETIR, RIERLIL52 ~ 7.6 DOIEEH-,
(6) HEREE v VA TORERTE
Kic, ZRBREBEO L VNICB T 2MBEOHEEITH, RBREBOB 1 e Ve VORNBRE VY 13, £2.1I10R

Lickic 186 m* TH B, k-7, TOEBNTUOEIRL - AROFMBBRTO 75 ¥ # 2 DRSS

SMBERIRLHEST 2L, UTFD&LSi1ci 3,

L VERBN AR S b O 3 L F iR, LoHBEXD

Ql =38.6MJ/S.
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qc=1.54MJ/m®,
LizhioT, 2EOKHET 2 AF—13, Thic VE=186m’2hiFT
1.54%18.6=28.6M].

LB,

AHIFRETIE, SBREORE & LT, RESEEBRROE Ko 7 » MR OBRERMIcAbE TR E
IRET 5, chid, FOHEERD52~T76HEL02PEL, FFlictkoT &3,

X oT, =xAFX—HRHEER

Q,'=28.6/5=5.72M]/s.

&1 B,
Vb ORIk UHRER, 32HoRBREBORITB LU, 342HOECHBERERICB Y 2 ZBHFKORE
KBWTEEL I B,
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3. RBOBMEAE

3.1 BMEAE

THLERES T 2EREH] © (15813, REM] ORTHRHTEERROFMOYINEAE L, AR
LTELOVEGHREIREO Y 22 2520w &, 7105 [BUAROEGWEREOFMESFEEFERS 1D
05 LAERCAIWTIE] THB, i, 18814, FAUADBREOHER |, BXU #8815, KK - BRIcHT 3
Zl] TRENEH, WIEASBEHEME O UADBRELHRT 2 L2 kD TV 3,

AEICBV TR, ULOEFEERENICER T 28MNZEE [TT—0EROBAI v VIBKROIER 15K
REOHER S N, F/HEPA 7 4 Vs OREWSHERI SN E T &) &4 3RHRIRID, THbL, VMG ROIE
BRI, BSHYESREICRET 5 2 &35V & oRiiicIo,

L7ctio T, FFRICB VT, FHFEROBEEN FTHRKIFRE HEPA 7 4 Ly OREUSMREh 3 &
RLeWIGEOFMERES L, REFME LTV,

WREGDZHERIE, F2RECBANIRA WA —N—RBEEFEDO = + o LI L 3RO O BRRO 2HRTH 5
», ABREELAVTE/T 2RBE LTI, Tho0BRABET 2700, B - R{ECGLTUTO 4
DREEIT - T2,

Ao, AR, O ULEBRAERFNBZLICkD, v, 7 NBGEEFET D — FORIHF— ¥ % H
BTaLrHNO—IIEL,

() FA A — 5 — i ER

FANF —N—RBEOFE L BIE T 2 BERNEFANZHNT, BEAKBLICZORICEL 228 8EcB T3
RE, T, SUERRESEEFHREIL 7

(2) o SBRAR

'V, ¥ MEED, JEBEE BPrUER) CIVRELBRESNROENBLVEEARESE50R
ERNBCEEZBMELT, BLEFVEVANT, JBURBIEE L CEEo Yy » MRS Y, BIESTX0
K7, BEORE, SHEBOEELE(LEEEFRIL 1,

(3) HREmRE 2R

— IS 2BOILBARICN LT bR ORSMS MRS N3 T L AEIFT AT L 2HNE LT, ERESIK
Hic & » TRIISBAEME 52, PR OREINERHE L e 2F <1,

4) BEERSAER

B FRAB TR, o — FRIEAOF— 4 2HU8 T 5 C LAHMNE L TRERNERES SR L, ¥&
WNORY, RBE, HEELEEEFHIL .

3.2 HBRER

Fig. 3.2.1 i [ VTR FIEABRERE | 0 BMR %R, Fig. 3.2.2 12, AREBEOENRKK %KY,
LEOHEERIBE TS vV M- TV 3,

BLEFNVRNVER2EF VL LVOMIBE L &7 F THits h, F2EFVeh 5 HEPA 7 4 V5 (Gt
IT7T740%) £TR}, B2/ VP BIUEI ¥/ FTERSNA TV, 1, FRESEKRITFRS 7 v 3,
W3 MICHERENTVS, HEPA 7 4 Vo 2R HERA 23, HER S 7 P 2B CHERBICRA L, EELY
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ARI[PcHER & NG, B, BRERIZ, BI7AVIENLTRES 2 thoELEFLEAAEES N B,

i, LS 7 OEE 1 EF VRV EHRBO 2 HEICERESRHEEERSHREBES O, S1, S20%—
P (E75vY), BLUVI~VIORLHEAL CRBETS,

FEUBBERILUTO®E T 3,

(1) F1E=FreN

BlLEFVEVE, EFERRESL L TRDOSNIBTHRO S LT, Blido sy v MR OMEEIC X 2 RN
BRPPIRR, PIVRBHKLEI RANZF - N—BREA RIS B2V TH S, Bl EFNELIEE
75/ FORBRETROLVEBEL- DT, BE3Ime, AEN 2.7m, &R 18.6 m® d SUS 304 o ME
HEHRTHH, AREICITHEMARD 13 Sh, AMEWEMCREL Th 5, ARIBEOREEN CIEEH B
&S 308, HEBRRIIANEOLEITTRETH 5,

EeVIPI Tk S BIRERH %2 To/e Bl =F L VR THEEEED 242, 554M] DT 2 VF—h558
ficlEhic s LT, BOBMZEBIUEL F7 F XD THANOH RMHEEZER L - HENRMT, R4S
v VAEDOREHEZE EVENT 2 — FO2BHOTHEHB L LT A, W24 kPa B bhic, &7, 57 b,
HEPA 7 4 V¥ B EDRBEPENBROHEM I, FEREBOAKRETHTEIZbDTH 1, TORRESF
Z, FEHHEEKI304kPa & L, TOkcd, ReNVIZEERED 25 TOMREL A VF KM 503
L&t %, BEFE77VPIBVTRIDNVIESEE L TWAA, AEBIcEVWTR, MEKE:2EBSDHH
B s L,

Fig. 3.2.3 IX% | EF Ve VOB L UES « BREREL v+ —OME%XTRT, P PTRUTCHE, Zh
ZUESNE v - BLUBABNOLSTH %,

(2 157 rBLUE2EF VLN

BET5 /P ORNCIBERS A vEFRRILEER) - THRBEINTED, VAR EINAERIE®ER
J—TEBOE2OENMADL, BLF27  V3IOBERY - 7A2EBLELOTHD, H-E2EFVeNF
COE2ENEEGFLIbDTH 5,

B2 MEREAO0mmeX 5m BEOERRDS 7 b THY, FLEFNVENIZ 16mPX 4m EXDOEHE
74m OEBABKAER TS 5, WThLREMBIT, ZOAXAEZWEM CHRELTHD, FPNEIIHES
E OB DA TIRETH 5, THEBLUES - BERAIE € v ¥ —DALE% Fig. 3.2.4 IKRT,

(3) FE257 ¢

W25, BlLEFNVRVAORHMBRETRELZEND Y 7 + RIGHE - BREFENS D OREME D
WE 200 mm¢ OMBEETHD, FLEFLEALLEI V7 MDY —EHEETOLE 10m BLT50
m O 2 /D SRk S, AREEWBMTHRELTHD, FHRBIBEL EOUBEMOEREHGTIEETSH 5, ~Tik
BIUE257 PNTORES - BEREL VY —, BXUWEBE Y+ — FT TRY) OfE% Fig. 3.2.5() &
& U Fig. 3.2.5(1) iz7R7 3,

4) ®mRY2 ¢+

BET75 VL OHR 7 4 Vv H I}, ERO VDO OBIAEBHCAR L ThAL, BRS 7 b ik, HERxd
RELTVBRENMPADE VD SFEIACHSHEERAERT 260 TH %, COFRS 7 +IREHBONE
600 mm¢ OEE, NENEE - 1 ¥ AREOHTR A IET 2 7D OFHBLIL S v 73—, BLXEZT 740505
BREh 3, FRS 7 rOJHkREFES - BERAEL v ¥ —, BLUOHBE VY —H# $357 rBLUHRSY
2 bOTHEEES - BEOHAIER v 4 —(EX &Y T Fig. 3.2.6 IIRT,

(5) E3IFs+

WIS/ MG, F257 FEFRY 2 POAWERAD I+ —8h SHERA HEPA 7 4 V¥ & TOREEYD
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PE 600 mme EBETH 5 (Fig. 3.2.1, 3.2.6 B),

(6) HEPA 7 4 V%

HBH7 VIR, BEFS VMV ERA—THEO T4V F 2 VNBEXUHEPA 74 V7 L4y binoHE
RENTWA,

TANITLA VMG, N=T7H A XELTHEHTBZEACR 1YY 6 7v44 X& LTHEROESIC
BB SEENT O 2BETH D, BB, 74V F =V NITRAIKR2EBO7 4 vy T LAY PERNT
% (Fig. 3.2.1, 3.2.2, 326 B,

BB, EHEREICT7 4 VI F 2 v -2 FN2K[EORFKERIE, BE7S5 D 1/16, 7 4 V7 CERERFE
3, BE75 Y+ ER—Td 3%,

FEH:
O FxvnN—
~TEk MHE 2550 X 800 X 2600 mm fR3EHH
HETRE 4300 m*/h
&t — 59 ~+ 49kPa
BEtERE 200°C

74 VEEIRER N~N—794 X740y WHI6ME LETF2BY
INYAL X740y WHISME LTF2E

® 740%:
<t N—7H%4 X (610" mmx 305% mm X 292 mm®)
7% 4 X (610 mmX 610¥ mm X 292 mm?®)
B N—744 X 11.6 m%/unit

44X 23.2m%/unit
AREBLURSL—F XFVUIH

FELhH DOP-03um = 7we V52 b [FE1] T
99.97% £R3E

TERE B 850 m®/h

RaEHEE 200°C

EEHEEL (FE) #10kPa
(E1] DOP: ¥4 F e 7514 b

(M K57+

HER ¥ 7 b3, HEPA 7 4 U ¥ SHERES B & CEE AR IIR BB OAE 600 mmg OEEETH 5 (Fig. 3.2.1,
326 21,

(8) BEEKE

BERE 23 O RAEE O R SR L1z, Fig. 3.2.712, 707, £—%—, B~V 51572 0BRN
AR, £7z, Fig 3.2.6 ICRPEEROBEBADOMNBIREIN TS, COHEERE, FAHERIHOFLLHOD
KRB oh7:DT, BOBAShIRIOBEME IHEEEK, Liko boLFbE s ird 5, FriDmEES
DB HAEHLE % Table 3.1 127”7,

(9) FHBHIEFP

WHBHIERIE, F257 b5 I+ —~HIAL KT M, FRS 7 b0 LRAR~YHT 5 2 & %2B1ET %
febic, FRS 7 v F 4 — LEST IERCBVTI STV, COHFDNIE* Fig. 326X, TOHDOH
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Table 3.1 Comparison of Major Specification
of Old and New Blowers

Old Blower New Blower

Type Centrifugal turbo blower
Rated Head Pressure
5.88 5.88
(kPa)
Reted Flow Rat
eted ! oYv ate 100 97
(m°/min)
Rated Rotational 3350 2970

Speed (RPM)

#% Fig. 3.2.8 K #hFhRT,

0 FES>”

EHES v 3AmiE, BEOZESEELAEHTH Y, Fig. 321, Fig. 3.2.9, BLUFig. 3.2.10iRT &S
LAE23m, HE397m, WA 148 m® OREMYUOFERMEARTH 5, ABRBORESHR, 590 kPa T
Hb, BHEOARACIRE— 5 —BEMFFSh, & I7HNOLEREE% 3B0C $TRIETES, £/, REOE
AREC I B BT T TH B,

712 L, Fig. 329 3HHAMRLHAROEE %, Fig 3210 IEF LRRRICB I 2ERESKEREZNE
Rt

1 FMESKEEER

BHECE 3PEEME T (A, Fig.329) &, H1EFLELET (B, Fig.3210) 0 2%HEH 0, VIFhbA
Z 150 mme, REHEAESIZ 590 kPa, HEMHRHEE 2 350°C Th 3,

i EEEEReHRRBRIcftsh, BEIEE ERRRIHEn G,

E&id, BREAQRM I m, EEBD 241 m TH 3,

BREACIE, HERBAIES 57 b~k AVERIZ, S7F v —F4 R EARBLI, 1, 75V
S1hFxESh, RELRFROBEICIEFEANDEIORN 2T ITEN T 5,

E&EBIZ, H1EFVMELOKED S 50mm OABICHSZ / ANVKERESNTWS, STFr—F4 27
i, 1 EF AL D# 800 mm OFEDKHEE I “EICHRE L (Fig. 32108, £/, 5§75V S
2HRBEsh, HRBERSHEZBOBICEIEERNOEI ORI 2T ICEW T X 5,

BB, BEABLUBICIZ, WEMRIRF TR,

STFe—F 4R ELTR, RBREBICEI->TT VI =Y a8E =y ¥ ABIDF 4 27 2FV53T B,

REZRMNIC IBEHKRRRAGO 2O IEERA )V 74 2 (2X58E2) 2FATX 3, EENOKERIR, BF
Y IRNOEHEEBE BIUORBERICREBLEA) 7« RORICL VBET 3, REBHAIEDHZ ) 7 4 R
FTRICHBIHBLUORBREO - OES, BEHEET 1,

12 Fkfr

WikF (Fig. 322 8L U Fig.3.29 kKB 5 V2) WKHEED» SHAT 2 EMRZES A HEPA 7 1 v & i~
WIHLEYCAT, B35 7 + OHRBAORNKED, EEY ¥ 7 b 5> ORHEE & OGO LMl
BINTWS, A#EFIE, PR 600 mme & LEFTHES 590 kPa, RETEEE 150C, HHEIR R 7 v L 2HTH 3,
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N
lll%lll
@ First Mode!l Cell ® Diluting Air Duct @ HEPA Filter Chamber
@ First Duct @ Air Intake Duct @ Stack
® Second Model Cell Air Mixer @ Accumulator Tank
@ Second Duct ©@ Exhaust Duct @ Air Conduit Pipe
® Third Duct @ Blower @ Rupture Disk

Fig. 3.2.1 Bird’s eye view of the test facility.

Second

model Diluting air duct

Air mixer

Second duct

First duct

A\,

If !

First model Rupture disk

Air intake

S

w
[\

N\

7

Accumulator Rupture disk Motor
tank

Fig. 3.2.2 Schematic of the test facility. S1 and S2 are blind flanges.
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12
Manhole TC-9A,11A,20A,218,224 first duct
et
TC-11,15,15A
T“‘—Yc-tmoz
&\1c-

2842

2220

Thermal | L‘{K_L v 20

insulator | 4002

Fig. 3.2.3 Size of the first model cell, and location of sensors.
TC—XXX: thermocouple with label XXX, and PT—X: pressure sensor with

label X.

4016
180, 520 _20Q 1600 1316

Second model
cell

I
BB
1612

second duct

. 4335
Thermal insulator
TC-27 A .3575
PT-3 Y
03968 b
<
w

First duct

Tc-106 Z12d
v 625
TC- 25
v 0

Fig. 3.2.4 Size of the first duct and the second model cell, and location of sensors.
TC—XXX: thermocouple with label XXX, and PT—X: pressure sensor with

label X.



JAERI 1328 3. HABRoOBMEFAE

from
the second
model cell

Fig. 3.2.5(1) Size of the 50m-long second duct (long type), and location of sensors.
TCXXX: thermocouple with label XXX, PRT: pressure sensor with label X,

and FT2A, 2B: flow rate sensor.

Vi)

from the second
model cell

239
>
A

U

3‘97 e

/

to the air mixer

1C37

Fig. 3.2.5(I) Size of the 10m—long second duct (short type), and location of sensors.
TCXXX: thermocouple with label XXX, PTX: pressure sensor with label X,

and FT2A, 2B: flow rate sensor.
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Fig. 3.2.6

Fig. 3.2.7

PSR < B 5 RN 2 BREER I
$4 2 MIRORLEITFR JAERI 1328

Diluting
air duct
/

HEPA filter
chamber

Location of sensors, and dimension and configuration of the mixer, third duct,
filter chamber, exhaust duct, and diluting duct.

TCXXX: thermocouple with label XXX, FT4: flow rate sensor, PTXX: pressure
sensor with label XX, and DPT7: differential pressure sensor.

Transmission
Motor belt
\_,——1
Z

4 609.6

Normal flow
direction

Fig. 3.2.8 Structure of a check damper installed in the diluting air duct.
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PT
@ 13 609.6
7C
55 —~150 ~ 250
o 600
T g 2
g #2300 5 Tc !
s —t 3 Blower 365 - Valve V2
Site of the flow S ‘\m ]
— R 13' limiting orifice S = ! B
| 205, @
20o| N s . .
3, : Air conduit pipe o : fo
Air accumulator &7 2. & 2 ; &F
& \ P /
tank ' A Third duct
‘;’ o t ////////
& TC
! =y t 57
Rupture disk PT
.,3:9 15
Fig. 3.2.9 Dimension and structure of the facility used in the blower test.

TCXX: thermocouple with label XX, PTXX: pressure sensor with label XX, and
FTX: flow rate sensor with label X.

<
Rupture disk s E——%
p 0D.165.2
ID.154.
2286
0D.165.2
1D.154.

Air conduit pipe

D 3000

First model cell Air accumulator
tank

i
L

Site of the flow
limiting orifice

Fig. 3.2.10  Dimension and structure of the conduit pipe layout and accumulator tank used in
the pressure transient test.
TCXX: thermocouple with label XX, PTXX: pressure sensor with label XX, and
FTX: flow rate sensor with label X.

17
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3.3 EvY—-BLUF—-S IR - 0EBR

SR THA L2 E0 € v 4 — OHB% Table 3.2 1TRT, INEHEHERS W3 SHEEEH I, 257 v L
AY—R (¥Y—=2ZAE1.0mm) O CA ¥4 7B A1,

BE, T, BREEOLYH—DoDEFE, —HB Ny 7> 7 v FicABSA, AN/ 1 XBREBXUHSA
VANEBID1HBEIESH, F— 9o —cANSh3, F—yof—icB0Tid, TV ITHADT Fa s
FE10~20E/HDOFEETH Y 7) v IEh, A/DEBRISNTIZE Y FOFYILF— 4 & L T—Hilgx
hd. SBRTR COF-IRBETNZThOYHEBTRNESh, ARHEROT—5 « 7— 1 GREBF— 4
WA T — 5 ~—2) s h, FELEEShik BROCRKBHRASN 3,

3.4 HBAHx

3.4.1 RAIF—/x—phifstes

Fig. 3.4.1 18, FANF - ~—MBEABRICBY BH 1 TFLLAHSHE2 57 P ADE cOBRRETRT, UL .
TrHBROFIEERT,

() Z4W8F2vSicn—7%94 XOHEPA 7 4 V5 % 6 fAX 2BHEAT B, 74 LI DT 0/ LHE
%%% DOP 27 0 /L OWBRBIC L > TF = v 7 L, RBRATO 7 4 V¥ ORYUEI DF, 3-70b b RGEET &%
D7 oV VBEEOHEERET 5, (LIF, DOP R )

@) W1 EF NN 8 L 7o BRI 4 | B3 L, 309% TBP-70% n-F ¥4 v LAkiE: 2 h%
WEFERIFA 2, 875V TR, HHTRIEMROMEEDG 5 -TW5, Lis-T, KBTI T A —
5 ELTHIESBOBMEN=1»53, 5, 6, T8LUN=9EITHREL, RENOMERGEEZAZFIhO
BHIc B 2B ORRICHIES 87 Thi, L% MENOMMSEE ST, T1bb, MEENOR:SE
BN, 1, 3, 5, 6, T8XV9TH3,

BN OB LD SER L — 9 —TFHME L, BEOREE 40°C ITMBd 2, Fig. 3.4.2 12, g
DEMLBORBERERE, 31 EF Ve VRENORBENE, BLORKLEEL ¥7 MESLOMES 2 A
TOURT . SBBRMOBER—AEITEH - T, HYBRM 1 BT 2XAT 3 NBOHYI D BV TVL 2 hid Tk

QAT

Table 3.2 Specification of Major Sensors Used in the Demonstration Test

(k 1): CA type sheathed thermocouple is used.
(* 2 ). In Boilover Burning test (BOIL).
(* 3): In Deflagration test (EXPL), Blower test (BLOW), and Pressure Transient test (PRES).

Measuring Item Full Scale Range Accuracy
Temperature 0-1240°C (% 1) + 0.75% of F. S.
Pressure -19.6 - 196 kPa T 08% of F. S,
Differential pressure 0-1.96 kPa + 1.5% of F. S.
Flow rate 0-1.11m%s (% 2) ~=% 59% of reading

0-5.56 m®/s (% 3)
Burned gas composition 0~ 10% (CO, CO,), 0-25% (O,) +25%of F. S.
Rotational speeds of blower 0-6000 rpm + 0.02% of F. S.
fan and motor
Effective electric power con- 0-20 kW +1%of F.S.
sumption of motor
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(3) Fig. 322icR&hifH V1, VIEFAL 3, PHABLESL, BRIMES 0.156 m®/s B L UFRKR%E
1.06 m%/s ICBRET B, T DRTUEE IR, 19m® ONBEDE | £ F L VROER% 30 E/HHORTIHT 5
CERMYT S, BET T Y MEBLTREKERI 6E/HETH 205, OBMIPTIRBRBEMOMEUEEISK
VA, BERREIC K DIBEAK Dt LIS WA S B, Fefit L hid, LRRA v A4 —~—REEII3E
KLV, FHRBRICBVWTE, fAVAd—"—BBEOEFHEFANLLEBHELTVWEDT, A TEHEKK
DRt S h B R B L 1,

(1) F—sRy 27 %058« BRLEE, €L, 57 P BLUOER7 « Vv B EABREBORXREIC BT
AT R RIET %,

(5) BNRICHB LT O N—F — T TEBBRICE KT 5,

(6) BEDE KD SHRA VA —N—IRBHE T & T, EARAREENORE, K7, W&, EHEEFORBT —
YEREL, ¥— MR TNERS 5,

3.4.2 RBYHEBRER

3.4.2.1 BEkos .y MEEOKR

ROLIERFZRICBV TR, BEORBRIELEET 2700, ENBLURBOZES LREELSES
MRS LT, 1E0RRICO X 2kg~ 10kg DKo 7 » MR EREES 7, AVzoyr o MREHZ, =+
DeLE—2E= YY) YORSYHSEIEREED Y TNR—2 54 7T, ROL D IEEHEDD,
TR SRR S U TREYLTH 5, Bliko sy v FRE oM % Table 3.3 1277,

Table 3.3 Rocket Fuel Properties

Item Value
Nitroglycerine 42%
Composition Nitrocellulose 47%
of Solid Fuel Plasticizer 5%
Others 6%
Total 100%
Burning pressure 9.81MPa
Gas temperature 2550K
inside the burner
Gas temperature 2300K
. at the outlet nozzle
Burning .
Characteristics Molecular weight 24.7
Generated gas volume 0.868+0.017m%/kg
Heat Generation 3.68MJ/kg
Burning duration bs
Specific weight of 7.235kg/m?
generated gas at the outlet nozzle
CO 39.4mol%
CO, 12.7mol%
Generated Gas N, 12.4mol%
Composition H,O 23.4mol%
H, 11.1mol%
Total 100mol%
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() BBERE/ AVvIHIC B 5 1 kg Uich OFRBE, REVRE, BXUATARAB—ETHD, FEL
BREASHEEEE LIV,
(2) BBEDONLL LA pRETH D, »oH AFEEE B & ORISR BB —E T 5,
) BWHOBHROME S, BEXHAKETHEBHCEBICRKTEIEMTE B,
ETAT, 2122IHDZHMBEOEEHEOHE T, A VF KM% 5 HHE LT,
T RMF-fRHE: 28.6 MJ
T RF—REEE (Q): 5.72MJ/s
E LT,
¥/ Table33 kv, vr .y MAKO X VF—HHEE @) 3, 3.68MI/kg TH 3,
&-7T,

28.6/3.68=17.77

&0, 9y .y MREPE TIT kg BRI BNITHE L AREO BB B TX 3, HEBICR, oy v MREOMR
BERIB 2kg XA THE0DT, SkgRETHERHL 3B BELEEACEENE, COLE, TRXLFEF—KH
EE 13,

3.68 « 8/5=5.89M]/s

ThHY, HRINHGETHUEE LH->TV 3 .

SOIEBTNET LI, vy MRED SR L A 213 Table 33 1Rt & 5 lokEE —BIURERS S,
NSO VN TEREBAL T RIRET A28 TH S, LIch-T, EBEICEME lkg b
FNF—JUHEIR 368 M) £ EEIZ, bbb, HERKO L X V¥ -RERICHY TS50y » MAKRERRE,
T7Tkg ZHBEICFEY, 6kgitfiol EZELioh3,

3.4.2.2 HBOFIE

(1) Z4W8F2vNin—7%4 XOHEPA 7 4+ V% % 6 X 2 AT %5, DOP RER%1TVRAERA O
HEPA 7 1+ W% @ DF %RIET 3,

2) |1 EFVEVNOER B, BiEo sy o MREZ 1 B0 2kg IR L 2R BERET 5, BRIEA
BRBHEAR G A - D—2>TH, | ~5RHOGEHETHREENS,

W1 EF VR VHNOMBESBIBE% Fig. 3.4.3 1SR T, BREURBERS 2kg DA, BEAH L LOhR
DAREL, 4kg DEAIZA LB, 6kgDFAIRA, B, C, 8kgDFAIFA, B, C, D, #L7T10kg Dt
Ak A B C D, EONERBREERENLED B,

(3) Fig.322ic/R&NAHF VL, VIZHAL 3, F1EFALEAVDO FTAH U %EABLABH L, BEKE
% 0.0311 m®/s B LUFRKBE%E 1.19m’/s KBET 3,

(4) FHEY R F LA(EH - FHRBLZE, v, 57 rBL0HR7 1 VIR EETEBEBORKEICE T 3
VIZEERIET %,

(5) MEASROSKRCTEGE o r v MR ERERICEK, BEExE 3,

6) mkip o 110 HOR, EIEARKENORE, K, Wl, ZEZE0RRT - 27— s3HlRic & -
TO0.05 WREIFRTRIEL, N8Fd 5,

(1) HABRK T, HEPA 7 4 V% ® DOP RERZITV, BEEN X DEFFIC L » THE T 3 HEPA 7 4 L ¥ ORRYe
R¥ DF OZ(LAFHHIL, REHOEEEF v 7T 5,



JAERI 1328 3. HBoHmE A 21

3.4.3 BRI

Fig. 3.4.4 i3, HBEEOEANRHRE RS, 72720, RicREFLRRRBRICBIIRFKELTRIATV 3,
HBOFIRELITITRT,

(1) FHEES vIicary7v 4 —TRZ[EEDIASL, FIEDEHNET 3, Fig.3.2.2, Fig.3.2.9 8 LU Fig
344 1RENIS2, V2L, V3%b1J 2, V2 OFRBILFAELMICT 2013, PHRBAFKA L -z
SKBSHEPA 7 4 Vo F 2 Y= HENFKHTER VLS 12T 51D TH 3,

(2) BFEBZES L, RES Yo ORETHEBOMER &L OBENE—EDO L VICHIIL, 0K
ThEERSET 5,

B) Z7F+—F4R7%Wy, EEY v 7 OFBEZAHE 58 L THRB~R X AL,

@) 37F v =71 27 BEOBBH{H SRNOFHE, FEHEEBRIZFRRICERT 205 % TH 100 B,
0.05 WHRTHES, HE, €— 5[k, HBBHLLEZRAEL, XT3,

3.4.4 AELASER

Fig. 3.4.4 13, HABEEOHARFEHNERT, RBROFIEELITICRY,

(1) BES Y213 Y 7Ly Y- TEREEDIAL, RIEODENET S, S1, VIAEHAL, S2, V1%ikid
%o

(2) FIFABEED 7 4 VFF = v N iItn—7% 4 KO HEPA 7 4 L % % 6 X 2 BElRd 5, DOP RE %
fTWHERRTD HEPA 7 4 V% ® DF 2 #IET %,

(B) B1EFAVELDFT ALK, SHEBEES L, BIREDLOERKEBEFCOBICEET 2,
@) F—oEEv AT L2/EE - BRLIE, L, ¥7 FBIUHER 7 4 V9 B EETRBES 0 RXEIC
B AHEEEHIET 5,

6 Z7F+—T 4 RV ERY, BES v 7 OEBESEMHERELE L TE | FE VAR EAL,

6) 7F v —7 1 27 BHOHMEID» SRNOWE, FEEMZFRRICERT 285 F TF 120 BRI,
0.05 WEIRTHES, HERELEREL, T 5,

(1) HERR, DOP HE%{TVWHE%R D HEPA 7 «+ V% @ DF 2#8I5E4 3,

I~

i
Burned gas
smoke and
vapor
e
First model
cell
Solvent
Check damper -
Air supply N\ | BT ;;//////'Water
> J N\
- Burning pan
Fig. 3.4.1 Schematic of solvent fire on the burning pan placed in the first model cell in the

boilover burning test.
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First mgdel cell

Burning pan

Window

3-stage

7-stage

Air intake duct

Fig. 3.4.2 Comparison of burning surface area of the burning pan placed in the first model
cell for 1 to 9 equivalent—stage burning pans.

First duct
First model cell

— T

Mesh B !
screen /—_ | 600
Fuel |/ 4%

burner

600 1000

@

3000

Fig. 3.4.3 Sites of solid fuel burners in the first model cell in the deflagration test. Site A for
the test conducted by 2kg fuel, sites A and B for the test by 4kg fuel, sites A, B
and C for the test by 6kg fuel, sites A, B, C, and D for the test by 8kg fuel, and
sites A, B, C, D, and E for the test by 10kg fuel.
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4P,

Rupture disk <> | First model
)

TCS51

Air conduit pipe

Rupture disk
PT14, ~— ~ITs R

//(?59 \\
i L

\\ é /I
(T) TC52~54 SN Lo TCs8

TCS5 ~—~

Accumulator tank

Fig. 3.4.4 Schematic of the test facility used in the blower test and pressure transient test.

[Conditions] In the blower test, flange port S2 and valve V2 are
closed, and port S1 and valve V3 are open. In the pressure

transient test, port S1 and valve V3 are closed, and port S2 and
valve V2 are open.

[Measuring items] T: temperature, P: pressure, 4P: differential
pressure, TR: torque, R: rotational speed, I: current, and W:
wattage.

[Sensor labels] TCXX: thermocouple with label XX, PTXX:

pressure sensor with label XX, FTX: flow rate sensor with label
X, and DPT7: differential pressure sensor.

23
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4., HRLEE

4.1 #HLBEHN

4BORRICHEL 1B, 3.1 Hilc, HEREEOFMIZ, 328, —F, BA0HEBRIECHRES
NEENBLUOMIELAEE NS X — ¥ BLUZKHE%: Table 4.1~Table 4.4 13770, $HZOFMENRHELT
RS,

4.1.1 RAIF—— RS

Table 4.1 i/RENZHBRICBVT,

(1) BOIL20A13%E S 7 — 4 NERDOEEN 2R T 2 - DO FHRABRTH 5,

(2) BOIL20A1~BOIL 4001, % & 7¥ BOIL 5002 i3, #EEMoOXRERESE | B O I BRES T TEA TIT»fc—
HORBTH %,

(3) BOIL 5003 i3, BOIL 5002 icBWTERBRBEDORP TS v ¥~y 7 BEFEL, FA U —/N—REENTE
Hd BDRNCHREIBEA LT L E »7o72%, FE BOIL 5002 & [RIGMHTHEMEL 1R TH D, FA 4 — N—HRbk
R TR T & 1

(4) BOIL 5004 i, 6 B¥#H24%%4:d BOIL 3001 (28 W\WTHE A A — N —BRBEDHBEMSRE A -1 T &2 5%
Z, BERBEORA NV FZ —N—REENFEE T 2 LA HERT HDIKERLA, LiL, BOIL 5004 icBW
T, R A F—/N—#EI3 BOIL 3001 DIFARBEREC BN SLD o, LItd-T, BERIUEZH, kb
6 BHYMSM T, HEORE L LT BOIL 5005 2%/ L 7,

4.1.2 BOHNLRRER

Table 4.2 I RSN ARBICBVLT,

(1) EXPL 2002 ~20A1li3, WFh EEP 7 — 7 [EEROVEB LR T 2 - D DT HABRTH 2,

(2) EXPL 2002 ~EXPL 3004 & T3, 3 XTIHHEMEH W28 TH b, EXPL 4001 LI 3 <X THBER
BERWERTH 5,

(3) EXPL 3001 i, HEPA 7 4 V¥ S KB OBREEN 2 DBBIC X » CTRERKEHE B LA0BIELV T
BZHHEMED VT LA ML D B DDRBTH B, CORBTIE, EHIR7 4 VI FIC 66X 2BERT 27 4
WIESHMX2BELT, BOAERAR—ZICEREEFAH A FIZOBWET 74 N—23 —-7DOxPL v X%
£y bL, 74NV EMEBEL,

(4) EXPL 3002, 3003, XU 30043, MEBEXERBEEZ TEBLARTH 5,

(5) EXPL 4001 &, BEE#ED AFEEEREZEH YV, % Ofthid EXPL 3003 &[E4f-& L7z, EXPL 3003 & Hkxt
Bah 2B TH 5,

(6) EXPL 40023, H2EFLEVREICE2 57 + ERILABROEEHEAL, B1 ¥ bRV E2EF L
NOEEFRET L TEEBCE2 57 MR8 E5 I LEEBORBRTH D, E2EF L VOEHOMESE
FRBHABRTH %,

(1) EXPL 4003 i, BEEBED HHHEEMEAY, o EXPL 3002 & [ESHE L, EXPL 3002 & Huoet
MEh 28 TH 3,
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Table 4.1 Major Parameters and Conditions of Boilover Burning Test
Number of | Burning | Volumes Dimension
Test No. Esqt L:gvee;lt;r;t S;f::e :ij(;lvvaetr; of B;;':mg Objective and Comments
Burning pan| (m? (md) (WX LXH, cm)
BOIL20AL 3 0.2304 | 0.03/0.03 | 48x48x40.1 | Preliminary tests
BOIL3001 6 0.4608 0.06/0.06 | 48X96Xx40.1 Test with a 6-stage equivalent burning pan
BOIL3002 1 0.0768 0.01/0.01 | 48X16X%X40.1 Test with a 1-stage equivalent burning pan
BOIL3003 9 0.6912 0.09/0.09 | 48X 144X40.1 | Test with a 9-stage equivalent burning pan
BOIL4001 5 0.384 0.05/0.05 | 48x80x40.1 Test with a 5-stage equivalent burning pan
BOIL5001 5 0.384 0.05/0.05 | 48x80x40.1 Test to check reproducibility of BOIL4001
BOIL5002 7 0.5376 0.07/0.07 | 48X112x40.1 | Test with a 7-stage equivalent burning pan
BOIL5003 7 0.5376 0.07/0.07 | 48X%112x40.1 | Test with a 7-stage equivalent burning pan
BOIL5004 6 0.4608 0.06/0.06 | 48X96x40.1 Test to check reproducibility of BOIL3001
BOIL5005 6 0.4608 0.06/0.06 | 48x96x40.1 Test to check reproducibility of BOIL5004
Table 4.2 Major Parameters and Conditions of the Deflagration Test
Burned | Second | Ventila- | Number| Pre-test
n
Test No. WP:il;lt L[e)rlll;:h ltil:te HI::)liA (;o}gﬂ‘g:glf Objectives and Comments
(kg) {m) (times/h) | Filters | Filters

EXPL2002 2 50 6 12 None
EXPL2003 4 10 6 12 None | Preliminary tests
EXPL20A1 4 50 30 12 None
EXPL3001 6 50 6 10 None | Observation of movement of HEPA filters

by Video—camera
EXPL3002 6 50 6 12 None | Standard test with an old blower
EXPL3003 8 50 6 12 None | Test with 8kg fuel
EXPL3004 10 50 6 12 None | Test with 10kg fuel
EXPLA4001 8 50 6 12 None | Comparative test with a new blower
EXPL4002 6 50 6 12 None | Test without the second model cell
EXPLA4003 6 50 6 12 None | Comparative test with a new blower
EXPL4004 6 50 6 12 Yes Test with 6 smoke-clogged filters used in BOIL3002
EXPL4005 6 50 6 12 Yes Test with 6 smoke-clogged filters used in BOIL3001
EXPL4006 6 50 6 12 Yes Test with 6 smoke—clogged filters used in BOIL3003
EXPL5001 8 50 6 12 None | Test to check reproducibility of EXPL4001.

3 units of full size HEPA filters are used.
EXPL5002 6 50 6 12 None | Test with 90mm¢ flow resistance tube

inserted in the second duct
EXPL5003 6 50 6 12 None | Test with 110mmg¢ flow resistance tube

inserted in the second duct
EXPL5004 6 50 6 12 Yes Test by 6 smoke-clogged filters used in BOIL5004
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Table 4.3 Major Parameters and Conditions of Biower Test
Initial Initial Ratio of
Pressure Temp. of Orifice
Test No. |of Accumu—| Airin the in Air Objectives and Comments
lator Tanke Tank Conduit
(kPa) (°C) Pipe
BLOW201 356 100 0.3
Preliminary test
BLOW202 454 100 0.3
BLOW3001 356 100 0.3 Low pressure test
BLOW3002 454 100 0.3 Standard test
BLOW3003 562 100 0.3 High pressure test
BLOW4001 356 100 0.3 Comparative test with a new blower
BLOW5001 562 15 0.0 Large air in—flow test. No orifice is installed to limit the flow
rate of air running into the blower.
Table 4.4 Major Parameters and Conditions of Pressure Transient Test
Common Condition: ventilation rate = 6times/h.
Initial Initial Length
Pressure Temp. of of the
Test No. |of Accumu—| Air in the second Objective and Comments
lator tank tank duct
(kPa) (C) (m)
PRES2001 454 100 50
Preliminary test
PRES2002 552 100 50
PRES3001 454 25 10 Standard test with an old blower.
PRES3002 562 25 10 Strong loading test. No orifice is installed in the air conduit pipe
to limit the flow rate of air.
PRES30A2 562 26 10 Test to check reproducibility of PRE3002
PRES3003 454 12 10 Test with a new blower (1)
PRES4001 562 18 10 Test with a new blower (2)
PRES4002 562 22 50 Test with a 150mm¢ flow-resistance tube in the second duct
PRES4003 562 23 50 Test with a 90mme¢ flow-resistance tube in the second duct
PRES4004 562 25 50 Test without the second model cell
PRES40A5 562 25 50 Test with the 50m second duct
PRES40A6 562 18 10 Test with the 10m second duct
PRES4007 562 16 50 Test with a flow resistant orifice in the 50m second duct.
PRES5001 562 16 50 Test with a flow resistant orifice in the 50m second duct.
Reproducibility check of PRES4007.
PRES5002 562 18 10 Test with the 10m second duct, without the second model cell.
PRES5003 562 22 10 Test with the 10m second duct.
Reproducibility check of PRES40A6.
PRES5004 562 15 50 Test with a 110mm¢ flow-resistance tube in the second duct
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(8) EXPL 4004, 4005, ¥ & ¥ 4006 (&, LW b KA WA — N —RERER I & - TEEIC K - THBEEO L
HEPA 7 + V¥ 28 L7z, HiEE 0 7 4 V5 OMRETNBHBRTH 5o 3705, EXPLA004, 4005, B &
1 4006 13, #hEh, BOIL3002 (1B, 3001 (6BY, ¥&1 3003 (9B BB L HEPA 7 1 VY
Az AV, JORKR, KSR T SRR DS U A R EL b O TH Y, HEPA 7 4 IV
@fﬁ%ibtfhé%ﬁ@t»,yab%mﬁﬁ%&ﬁ&ﬁﬁ@ﬁﬁ%ﬁ&é:&ﬁE%Téao

(9) EXPL5001 i3, EXPL 4001 k2813 3ENF— 5 O—8MBe v+ —-T v TDV Y VHRELAEY DI,
Rt =i LT E— 7 EDRECE Bl L ESE R, BE ke Wi RH THRARBRET -0 b
DTH B, 1275 L, EXPL5001 D&, HEPA 7 4 V513, ~— 71 X6HX QBTN TMHA X3
X 2B &L, 7444 XHEPA 7 4 v 5 ORRE SBEL 7%

10 EXPL 5002 % & 065008 i, $52 #2 b&duc, ZhZhNE 90 mme &L U 110 mm ¢, EX10m®D
Eﬁ%%ﬁkb,ﬁarmﬁﬁ%ﬁﬁﬁﬁ%@b,:@ﬁﬁ@%%&%&éﬁﬁfbéo

() EXPL 5004 i3, EXPL 4005 & [ElBkic, BOIL 5005 RERIC & THIBIZ & ->TH#EE D LI HEPA 7 4
yx7z0FEAVEERTHY, BEXD T4 VT ORICBET 2 HRRBETD %0

4.1.3 PR HEERE

Table 4.3 ILRENERBICBWVT,

(1) BLOW 201, BLOW 202 i3, WIh bEEPL T — Y INGROET A RERT 5 DO TFHARTH 5, Th
LSS, HHREIENS LRV EVBAMNSGHSNEI T B0, BRBET7 (VI T = v—Dffot:
G0 FA B THRBA IR % AA F ERZER S 57 « V8 F = v /¥~ LT BREIILTH
D, F-FEBBENLLDTH S,

(2) BLOW 3001, 3002, % &0 3003 i3, Zh eI BRI X 3RBRTHY, FHABE 7 4 V5T = Y=
RIOHALT D FALAL, BURMBALICIK %A N I FERZERS S < THERERA RN BRETORERTH 5, £ 1,
ERESEERE S v 7 b oA E TEAT SRIHEIRE, KORB 0304 Y 7 1 2%, ERRBEHIR
Lo | " .

(3) BLOW 4001 13, st ORERTH D, BLOW 3001 & HBHBENS D TH %o

() BLOW 5001 i3, FiEERMERL, BAODE — 7 HBOTEZERZAAKRRTH S, $UD5, FhET
DF~TORERIC BV T IRAIAZERIRE & 100°C IS hicowxt L, ARG #15C) PEET, »o, K
&4 ) 7 4+ 2% 3T LICRIET, BERBICIREAAT,

4.1.4 EELRER

Table 44 iRENERIZBWVT,

(1) PRES 2001, 2002 i, WEFh sEEP 7 — 5 RO OMET 5 1DOFHARTH B, ChHDE5
& B EFVLLOBENEN LR% 5 2REMA 570, EES V7 PAIHZESRE % 100°C i mE L TV
%

(2) PRES 3001 ~PRES 5004 i3, &iT/RT & HWBE/¥5 24— DHALDEERER, ¥7 F ORBEITE
AEATRBEL, F-7EBELS

wic, chod 4EORBOZENENORRIFERERL, 5 I RRBROSED it & hic—BOREE
R
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4.2 KA IWFE—X—RiEEs

4.2.1 R (K&

HhHSS 5 BY M4 %40 L CEME L 72 BOIL 5001 @, +V, ¥7 FNEE, FH, GBRE{LOFELERLLI T
R

L, 423 OEETHRT 24, AFETRAAS VA ——REEA, KIHOBBIRETOWHIE S v v — DB
BEE5 SR TBAERIOBBMBREE L EET 5,

(1) RBR&MH

Table 4.5 iz BOIL 5001 RER D&% KT,

2) HBROER

(a) BRBEOEE)

B 4.2.1 JIEFOMBEET), §0bb, IBEOREN, > ORFEE, AR LLBED S BBELRIE L THRE
Loy o, RIGROMZERTS 2 MELEE, B X OBRE & RRBEAROBABMS 20 DL E D THRA
OEITR=BITEEEZRT,

U, [RREE] = [BIBERE) + [(BTEE] Tbs,

AT, MILEN B L OBMERR, RABRIROBERLKEE, BIRE Bl1EFverhofiitid s
HAGBRE & DFESANT, BLUHR (BR) OREORT— & #MBETHE T — FICANIL, #ELETH 5,
HRARDIMFE, BlEeFLerEBEEBROE]L ¥ VAOTH Y 7Y Y7 L H RE2STE Y, 208
% LR BLU_BLBROBEERAE L/,

TCT, BLEFNVEADLLHEHT EH RIE, EBICRBIEINAER, BRELLAROERY 2 (=#E%:
BUBEEA ), BEAKITV LI I R, BIUBRBRILTEICS 27KiED SEHEE L < » TRELI/NROK
HBIDBATRATH S, LT, DBRIDOREN R ZRERE /TR RS,

RA WA — X —REEORAERIC IIIBEA R DORBURHEC X D KRBV 2ERITEDD, B VHNOEHPEEN
RT3, Col, vLOBRIOREBESNIEILASERH L T rvicENALERIIELT S (Fig. 3418
B), Z0id, tVAOBENHBINBEEAKIEKT 5, COE(LRBRETH 505, —HH ZAoHETLER
HHBEL, Y TNVHRDOAT D 5% OLTHEDE SIS T 15 BDOREL S H 5, LIt ->T, EF
PREER T ORIB BT IZ HAHBRET B8, R4 v — N —BREED & 5 1EVBER LI ZBRT XV,
T D7z, Fig. 4.2.1 1@ KA A —N—BEREERE TOEFERBEDOEBDO AT,

Fig. 4.2.2~Fig. 4.2.43, 1 ¥/ PAO=581 =F Ve VHORBOTH Y 7)) v 7 LEBIERE S 2t
DORFE, “BILKES L U—BILREBREOSITT — ¥ 2 TN ZThiRT,

AN —N—REHFEE T 5 L, MERESERL, “BIURES L C—BILXEBERIARL TV,

Fig. 4.2.5 3, RBEMFOAFEHED TEICH 2/KEDRE ERERT, HK% 30408 (50.67453) ic/KEAR

Table 4.5 Test Condition of BOIL5001

Burning Pan Size: 5 equivalent-stage size (48 cmW X 80 cmL X 40 cmH),
Solvent Volume: 0.05 m® (TBP= 30%, n—-dodecane= 70%),

Water Volume: 0.05 m®,

Ventilation Rate: 30 times/h (Air Supply Rate 0.156 m®/s),

Diluting Air Flow Rate: 1.06 m®/s,

Length of the Second Duct: 10 m (short type),

HEPA Filters: 6 half-size unit/stageX 2 stage, totaly 12 units.
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RLTBD, ®ANA—N—REENRE LT LD B,

(b) ESDEAL

Fig.4.2.6 1 =7 ren (PT2), 2571V A0 (PT3), RO (PT4), BXUHE2 457 + (PT
5) OEADEERT, LKL, FARY - YE MHE,»S 1 [E= 101.3kPa 25\ /-8 T/RT, PT2
~PT5 0+ v+ —{iEld, Fig.3.2.3, Fig. 324, IV Fig. 325MicBHRL 7

(iREDZAL

Fig. 4.2.7 REBREBHNO VL 2 OETOTMEEERT, Thold, F1 EFVEIVHNOKRIRE L SHE
BE, B85 VBLUE2EFVEVOSHEE 28, KEOE Licd 28&EX TC20B i, EHRLEHIE
WARIBRENE , RA N —N—RIEOFEE & BICZF DL - L KRORITA-TLEY, »X->THEER
BT 2, —7F, tVAOMDOWL DDDETIE, FA 4 — S —BREEDKEH Yt > TRESVADBEL BT
LHBEEI N,

Fig. 4.2.8 31 =7 Ve BLUE2 57 r OBHEICB I 2EEENERT,

81TV VBRI, ABERIHICIZ 300°C £HBX TV B,

Fig.4.2.9 37 4 V& F 2 Y N—NOFHEBEEZRT, MEREEF AL VRMEESIFEL TV S, K
A4V A — N — PRI T b AERE o _BRRME 200°C 1cidaE L TS,

(d) WEEL

Fig.4.2.10 BBK Y7 M, 257 b, FRY 7 v BLUOHR S 7 P NORBE(LERT, £ vt —~—4
B kD, $2 457 PHOKBRRB SVAICHEAT 525, BRKRE, v AVRED ERIC X OFEFRMIES v
BAL 772, WicvME%EHE->,

(€) 745 DENEK

Fig.4.2.11 I HEPA 7 4 V¥ F = v N— @& L7-ZEHic X 3HiEt (DPT5), $%E (DPT6), BXUH]
%28 (DPT4) 07 4+ V& ENEEENERT, HEORMCXVEIRY « VI OESHREKOAMB ERL, Hi
®2BOFEOAHE (DPT4) 3, RiRLEBBOZNTHOBEMOFEREMALLDENL>TVE, FA N
A — N —BREEERG BV 2D E— 7 3K,

4.2.2 RO

(1) BRBEO%S)

Table 4.6 (3, £3BRIC B 5 EH MRS OIALE O RFERE & MELERE, MR, |EHOXRS vt ——R
BEORAERL], BIUIREBORA VA —N—EEATOHE 1 €F Ve vHOI ST 5 4 2P OBRRBEZ R
T

BRI & 13, BRBEILD S RF U B ORBEE T 2 MEEEE O LR TH 5,

(a) EFEBRIERE DMBLER « IFIHRARFEERE « MBESHR

Fig.4.2.12 8L U Fig. 4.2.13 i3, MEMOKZ & (MHBHYB) /v 2 -5 &L, KA —/N—REE
FAEEAE COBRBRREES L UBEREEEE T hThRLIEBDTH 3,

Fig.4.2.14 13, Fig. 4212 B XU Fig. 4 2.13 1R L L IAEARER, BIRMEEEE, bl UREEEEAREE
BT 1R %, U CBBENOKRE S (FBEELE) OB E LTRT, Ro@sLUODFa » b
D55, LIAIEST 57— 5 ZEFRBRIIcB T 25KE THDOF—F REA L4 — N —BREEER] OB/IMA
Th 5,

(b) HESHDZEAL

Fig.4.2.15 I8 1 7 FHOEAZEIL (F—VHE, PT2) 2 RBEMOKE S GHHZSHELE) 252 -5 &
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Table 4.6 Summary Results of Boilover Burning Test
NEQ : number of equivalent stages of burning pan.
* : Time until just before the occurence of the first boilover burning.
* %k : data of the gas sampled at the outlet of the first model cell just before the
occurence of boilover burning.

% % % :Fire was forced to be extinguished before boilover burning occurred.

Solvent Solvent Burning Time of Oxygen

Evapora- Burning Effici— Occurence Conc. in

Test No. NEQ tion Rate Rate ency of Boilover Burned

Burning Gas [ % %]

(8/s) (g/s) (%) (s) [*] (vol. %)
BOIL3002 1 0.94-1.2 0.91-1.2 98 4230 20.5
BOIL20A1 3 3.6-5.3 3.34.7 90 4100 17.7
BOIL4001 5 11-13 7.8-9.2 72 2620 9.4
BOIL5001 5 8.9-11 7.6-9.2 84 3040 10.7
BOIL3001 6 10-12 5.0-6.5 54 2790 12.0
BOIL5004 6 9.4-12 7.2-9.2 7 3245 11.6
BOIL5005 6 8.9-12 7.2-9.4 81 3080 11.7
BOIL5002 7 15-17 11-13 76 (2600) [ * * %] 3.5
BOIL5003 7 14-16 10-12 73 2920 5.2
BOIL3003 9 14-20 11-15 75 2500 1.5
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Fig. 4.2.1 Evaluated mass transport rates by burning and evaporation of solvent vapor and
smoke in the boilover burning test BOIL5001 conducted with 5 equivalent—stage
pan.
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Fig. 4.2.2 Oxygen concentration in the gas sampled at the outlet of the first model cell.
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Fig. 4.2.3
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Fig. 4.2.6

Fig. 4.2.7

Fig. 4.2.8
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Gas pressures measured in the first model cell (PT2), in the first duct (PT3), and
at the inlet (PT4) and outlet (PT5) of the second model cell in BOIL5001.
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7), and the second duct(TC38, TC39) in BOIL5001.



38

Fig. 4.2.9

Fig. 4.2.10

Fig. 4.2.11
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Gas temperatures measured in the HEPA filter chamber in BOIL5001.
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Fig. 4.2.12  Evaluated rate of solvent evaporation during the steady—state burning period in

the various boilover burning tests. Numerals in the brackets denote the number of
equivalent stages of burning pan.
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Fig. 4.2.13  Evaluated rate of steady—state burning of solvent in the various boilover burning

tests. Numerals in the brackets denote the number of equivalent stages of burning
pan.
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Fig. 4.2.14

Fig. 4.2.15
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Gas pressures in the first model cell measured in the various boilover tests.
Numerals in the brackets denote the number of equivalent stages of burning pan.



JAERI 1328 4. HRIEE

1st 2nd
Peak Height O A

=
)
b
|
N
O

Time-

A

Integral

St

(&)
T
)
O

Peak Height (kPa)
Time-Integral (kPa-s)

01 3 56 7 9

Number of Equivalent Stages

Fig. 4.2.16  Height (O, /\) and time—integral (@, A) of pressure pulses generated in the
first model cell at boilover burning.
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Fig. 4.2.17  Flow rates of gas in the second duct measured in the various boilover burning
tests. Numerals in the brackets denote the number of equivalent stages of burning
pan.
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Fig. 4.2.18  Peak height (O, /\) of flow rate at the second duct and net gas generation (@,
A) in the first model cell in boilover burning.
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Fig. 4.2.19  Gas temperatures measured in the first duct in the various boilover burning tests.
Numerals in the brackets denote the number of equivalent stages of burning pan.
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Gas temperature measured at the inlet
of the first duct. Numeral in the brack-
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damper.
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Fig. 4.2.22  Gas temperature measured at the inlet
of the first duct. Numeral in the brack-
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arrows denotes shut period of the check
damper.

= T T T
=gl BOIL 5004
= (6)
(<=
)
-
3
pi i .
(-5
2541 1
ﬁ Il 1 1
4 3o 328 330 332

Time from Ignition (s,

Fig. 4.2.24

x10)
Gas temperature measured at the inlet
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arrows denotes shut period of the check
damper.

Fig. 4.2.21  Gas temperature measured at the inlet
of the first duct. Numeral in the brack-
ets denotes the number of equivalent
stages of burning pan. Zone between
arrows denotes shut period of the check
damper.
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damper.
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Increase in pressure drop across the front stage of HEPA filters in the various
boilover burning tests. Numerals in the brackets denote the number of equivalent
burning pan.
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Increase in pressure drop across the front stage of HEPA filters as a function of
cumulative mass weight of evaporated solvent per unit area of filter media in the
various boilover burning tests, where 1h, is the evaporation rate of solvent and S
is the area of filter media. Numerals in the brackets denote the number of
equivalent burning pan.
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Increase in pressure drop across the front stage of HEPA filters as a function of
cumulative mass weight of burned solvent per unit area of filter media in the
various boilover burning tests, where 1, is the evaporation rate of solvent and S
is the area of filter media. Numerals in the brackets denote the number of
equivalent burning pan.
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Oxygen concentration in the gas sampled at the outlet of the first model cell just
before the outbreak of boilover burning in the various boilover burning tests.
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4.3 WOHGBRHER

4.3.1 ®BR KERHD

Beb 2 BRARORER E LT, 8kg OElAD 7 » MRREMEES ¥/ EXPL 5001 RBRickiF b€« 5
7 VRIES, BE, RROEBEERAUTICRYT, ¥z, B4 04— ~—REEER L FIREIC, MREEBAAHICE 1
F7 b OHTOLREIL, vr v MRROBEEER N X EBREDRAN A THEDT, BEERAN R LIS,

(1) HEREH:

EXPL 5001 3882 G, HEPA 7 4 VI 7 M4 A X7 4 VY AR FHLED, 74 05D 74 XOBNICE 3%
RiIED SN, 57z, Table 4.7 icHBEMHERT, /2, Fig 343 KEFRERREAROE 1 € F VLV
DORLB%RT

(2) HEER

(a) EHhoZ1tk

Fig.4.3.1 B 1EFNEN, Bl¥s b, BLIUE2EF VeV ADHROD 4 AFTOFEHOE LERT, B
PeL L DIHENRERAT 5, BERISETL, ZORTMO L~V LD PREVE/MALZRER, FRKICER
LTW3, CORMAR, BERTHR B1EFLELOELF7 bHSTHROEN, ¥7 FHOKEOHR
LIS “he-

Fig.4.3.21c825 7+, 357 bBIXU T4 V9 F = v —RBEOENEERT, $257 VRTOE
H NV ZRERTRATIRLEAVETLTWL

PT 11 & PT 12 ®flid, HEPA 7 4 V¥ BSEBAS M TV S, PTI2 3PP Rr — g —s5—L, E—2hbL
RiIFTWBE, BEAEPTILIZELY,

(b) BEEL .

Fig.4.3.3 i28 | TF L VHOWEES L USMEIREOE(LERT, TC4 25 TCTORER, H1EFLE
NVOWFIHR T SN - BEBROBER O ViIRERE L TRIEL7zs TC6ABIU24A R, wNVE@E»SH
0.3m DLV NNVOIFHBEEELTH %,

Fig. 4.3.4 13, $2 %7  HOSHEEOZ(LERT, B2 57 + NOSHHEE L 2 ERhOARICK LT
HRETLTVS,

Fig.4.3.537 4 V% F = v "—FhiOHE3 ¥ 7 PNOXHEEE(LERY, E—7ESRBTHRAMICITL I
LEBWERLTOV S,

Fig. 4.3.6 I HEPA 7 4 V¥ F = ¥ X —NEOKHEE 2R T,

() WEEL

Fig. 4.3.7 ZE 1 EF L ANDBRTRBETRT, or v FREBEIC e VRNORESSE D, BES 7 b
ORI 5 v s —HBEAL, —BHICRIBEL L, BREERTOEKE, —RIICKBOBIMNE LT,

Fig. 4.3.8 1232 ¥/ P NOHBRE/L (7 =2 - iBE FT2B) %257,

Fig. 4.3.9 L&Y 7 b B LUK Y 7 RO A ZHBELETRT . BERY 7 F RORER, Bikosr v &4

Table 4.7 Test Condition of EXPL5001

Weight of Solid Fuel: 8 kg (2kgX 4 fuel burners),

Ventilation Rate: 6 times/h (0.0311 m%/s),

Diluting Air Flow Rate: 1.19 m¥%/s,

HEPA Filters: 3 full-size unit/stage X 2 stages, totally 6 units.
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ook o ERT 205, BEEEE, OPETFTEALRE, —F, FRS 7 ORI I 9 —MOFH LR
Dtz DB ERBE LB L T ¥ 0 s 345, BRIEETE, v UVREHO—EETFICE 10, ABDZ
JURADBEE N B,

(d) ZEZEA

Fig. 4.3.10 i ZHitic K 2 HEPA 7 4 v ¥ OE/BREL AR, BB &3, HEH vz 7 404
AR Lk, EARRS—BCRDT AL, TRhbE, RESBRERNOVNBIERRELVETL, Z0
IMERREB > TWV3, TbE, bFELEBOBEHEMSELTVS, Thid, RRICBVTELL,

Fig. 4.3.11 It 7o 7THANBOZEZ LB L O T o7 — v Y S RENERT, EFIE, THERETI
(AOEA-HOREN] THZ2OTHTH S, E—J7ERIE T4bbL, [AOEA>HOEN] £8->TW3,
I, BBEREN ZADOHR T 0 7 ~OFASBERMLEEES) (HHEES) 2 EE->TWB T EERL TV S,

(e) HER 7 u7BIUE— 5 DEF

Fig. 4.3.12 LR ARINOH N OAFIC L 2HER 7 0 7 B L U=AEFE® — s oM oElL, BLU T
BT Yy 7 bD VI ELERT, BERATNAFAL L DI, ToT7BIUPE— 5 -EEKIETHDOL, 2
DOM/MEERRL 7o, FRERL TV, 77 v+ 7 b b2 REFRIIHL, bS5 EFOLLEMRDK
EREELTVE, HIREIL, EBSLVEDORY v 7OBWEHIERTH 2,

Fig. 4.3.13 IcHHERM O =AHFEYRE — s OBH L BHOBEMEER T, VIO RAMABKSFc>D/ LR
Zb-TCUB LMD, ZOBBBITETU2%, FRICERLTVS, Chdid, Fig 4312 D&ERE XSG L
TW3,

4.3.2 BEROBH

(1) EHoWZE

By PBEOBBICLDE L EF Ve VNTRELLESVRE, ¥7 PR%EELTHEPA 7 4
Ve EEY, To7ETCEBICREICEET 3, Fig. 4.3.14 13, BEHcE 1 = F v VERD SO (T
B) L0, REcES v 20— 7 EEPHERMLOE=Y -/ FE%2 LD, ENVAOBEEBREEK
HE (2~10kg) /54— LTRT, 2L, OFlR, FE25 7 P EXI0m D —RERL, fudd~
THE257 FEMNOm ORBROF— 9 TH 5,

72, Fig. 4.3.15 ICKE EENAIERDAMERD TEAK %KY,

(2) BRSOV DS

RBERE AT 213, BIEARD OHEH U ERIZ 2000C LI EOFRTH 54, 57 + RA2BEHTSi1coh, £F
Ve VBEU S 7 b OBEANOKE, MBIEER FRS 7 P TOAREDORERE X > TRENETT 5,
Fig.4.3.16 i3, Fig.43.14 ISR LARBREXNRIC, P 1 €75 v VERD SO (7B 2L, #
I IERORERE T ZAOBEC — 7 HLTBERHEOEEL L > TE -V BIORREERT, 7 -—%13
BB THY, 2~10kg T TOREXMLLB L, 72750, ORI, H245 7 VES10mOr—2%5RL, #
BIRTE257 +EMHBOm ORBROT— 9 TH 3,

3) BREBIUE 2 EFVEAVEROHR

EXPL 5002 5 & F EXPL 5003 Ti3, #2 %7 M2 hEhHNE 90 mme L 110 mme, &5 1000 mm @
EIHEZBAL, £, EXPLA02IcBWVWTIE, T2 EF AV EAVNICE2 577 F EREHSZL Y (200 mmg) A
FEEZREL, B2EFVEVEMEEL LIDRET6kg BIEORMAEE L1,

D3 —ARCBIIENLEED SV ZAOBREZNLLOE -/ FEOBDELT, FhEF N Fig. 4.3.17
BLUFig. 4.3.1812/"F, 7:7#2L, Fig. 43.14 BLU Fig. 4.3.16 IR LAE U < 6 kg #R%¥ED EXPL 3001,
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3002, BT 4003 DRENB X CREBRE T 0 7 4 4 VEEEN S HEHRE L TR TRT,

(4} Bi#EFvvzars0R

A NF—N—REERERCHEZ O U HEPA 7 s V9 2R LT, 6kg OBREMRBESIETEMEL -8R
EHEBEONNVZAOBROKTFE2EZNOOE -7 BEORDE LTFig.4.3.19 5L U Fig. 4.3.20 12, 6kg
BRI D ERHE R SER T b B HES S 0 I LR 7 4 v 9 ® EXPL 3001, 3002, BX 4003 D77 74
(B %HBHRE LT, £hZRT,

(5) HEPA 7 4 v % EF14B%

Fig. 4.3.21 13, HEPA 7 1 V¥ I K BEMEKE—FE L TRY, 2L, HiiI,

HEPA 7 4 W3 F = v N— %85 N ARE=HX 5 7 + OfiBt v 4 — FT4 OFRENE TCOHRE

DBEROIMDEERAT, HXKS 7 P TRIELAHE (FT4) 2&-TWW 5,

ZCT, EHEWHORIL, Fig.4.3.22 1R THEZ D LTORLEH LW HEPA 7 4 VI OEFRKICE B
HakoFRIE IS 5% R,
© wBR

BRI Fig. 4.3.22 1280 T, FA, BEER 9% m®/min, ZF 114 mmAq. O&, L UER 437 m*/min, EF
1000 mmAq. @ 3 5%, BYMRTHRAXBEORBRA»S/Bhhkb0T, UToLSickans, LEL,
mmAq BKEEHZEZEBKL, | mmAq. = 9.807Pa Th 3,

AP=Kuv+0.5Kov? “.1)

=K u+ 8 + 05Ky 0 (—é’-)2 4.2

(K]
(&}

4P [EEE (kPa)

K. : 580 x10® (m™

Kr : 7.96 x 10* (-)

U D OREMERE = 1824 X 107° (Pa-s)

0 D GUAREREE = 1.024 (kg/m®at 20°C)

v KEEE (m/s)

Q . RUANRE (m¥/s)

S : ABER= 67.8 m?
IhonfEtk (4.2) WlATEE, Bor—7

AP=0.156Q+1.04x 10~ 2Q? (4.3)

wEshb,
@ FER

FE#3, [F U< Fig. 4322 1B 3HA L, BB 96 m®/min, £F 114 mmAq. DA% EEH TEHARBEDOE
BAThh, UToks>eRsh sz,

4P=0.211+Q “@.9

Fig. 4321 I Rd OB L U@HIZZENEN, HET D L TORWEHF LW HEPA 7 4 L 9 ITREEES H X 2 A6
LEBAOE -7 HBICBITRRIRT + VI BIURR 7 + V¥ DEIHREKETRT, ThoDF— 7 I3EHERE
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HigRZ & LTE 209% ~ 50% DI A/ L TV 5B, TIT, KEORBERAHN ZAHED ¥ — 27 icxd 5 Hijk
TOEIERSY, EHRTOMELVEKRT 2T EHBbh B,

EXPL 4004 ~ 4006, 3 X U'EXPL5004 @ 4 7 — RI2BWVWTIZ, #A 4 —~—BREERER I THIEIc X > TH
#EE D LI HEPA 7 4 vy 2V, HITOVBLUAHRENREN, Bk - THEEE D L HEPA 7 4
Ny ERWIREORRERT,

o, TNODTr—R2CBVT, VBIUVATRLAEF—1R, HEZD 74 VI RBROVIETEERE (~1.2
m?/s) IKBIFB7 4 VI ESHEETH B, RhOBFE, 074 V85 HEEZ D S €KL L — /5 —fRigesd
BC B 2 BRI S B A R T,

4.3.3 EE
4.3.3.1 FHh-BREOEN, ¥ RICLZIRE

(a) EH V2 DHE

Fig. 4314 IRENIFESNVR (E—-7EE) OBET o 7 7 A VB OUTO XS BHRMEL N3,

O BBERATAICEBEDSVRRZ, B2EF NV VHOMEETREEASERERETV, F25 27 b ic

A-> TRBICHRT 5, T3, BRERATVANE2 EF Ve VOROHO%E->THE2 57 FNKAL, BE

%5 200 mmg I BT & > THREMEHISHEML 712720 TH B,

@ HN V2R IFY—%2EBRLETRECERT 5, COFERRE, a) I+ —icBF2HERAEOR

A, b) NE200mme D257 tH 5 600mme OFE3 &2 McHERBIALLI EIck 2WBRETH 3,
7z, PTO & PT 11 OfOEARERZ, PT9 & PT 11 ORIcRBE W HBESHAD & v~ ORBIEH 6 —

FERL TV EBbN B, |

@ VwFhokr—2icBWVWTSH, HEPA 7 1 VI IEL ETRTABEL TV 3,

@ BBEKEBRHPBkgBIU6kg D/ —RIic2VWTR, FNELIEORABREEMBL A, Tho50ERITIE

F—BLTsh, BEUEIEENBIFTH S, 8kg MDA, EXPL 3003 »5IHEHEK, EXPL 4001 B0

5001 2s¥TEEEBEE W TH Y, 6kg MRiEDEA, EXPL 3001 38 & U 3002 A3 |HEEEEE, 4003 HSFBkERE % AV 12

HARTH 50, HERBOFHOZNENRR IR THEIRD Shisv, FHOHREOFELHREIc>VT
i3, Table 3.1 iZ7R L7,

EXPL 3001 & EXPL 3002 {3, HEPA 7 4 V% OB OHEEDARE—0&Mic L 3RBTH D, MEDOF —
FRI—HLTVE, Thbb, HRIZESMENDS 3,
® EXPL5001 icB\W\WTid, 7v4%4 XD HEPA 7 4 V¥ ZFV 128, Thick 28133 5 hiw, HEPA
TANIBN—TH 4 XX 2B E, TAH A XIWMX 2BEDER, £ ¥7 FROFHBRENREICE 2
BHBIINVWEVR B,
® [[OFT&bD LIk EXPL3004 OF— % 3O F— ¥ ERE - -EREAETVS, T, EXPL
3004 i3, MEEAFERE 10kg &L, HFELEFHERBCIROBL TIT-1HBTH 3,

LD —RAEBFBEANSVZAOFEFER, PTILICBL Tty —2&pDiIvn, chid, I +4-HTHAR
LEASNIMBERE N AT OARSY OkFR, —BILKFR) #%2 I TTRBRELREC LAERLEDNL S,
@ EXPL 3003, 4001, #X 05001 i3, MRWEK3EERH 8kg, EXPL 3004 i3 10kg TH Y, Tz x ¥ —i3M
ERBEEZBATVEY, VIO —ZREBVTHENSAVZRDEN, ¥/ ' RIELIBEHRIKREL,
HEPA 7 4+ v ¥ B X UHERB DR~ DOEBIZ TV,

(b) @REE ¥V 2 DEE

Fig. 4316 I RSN BE SNV (E—27FE) OBETo 774 ViE, UTOL5 KTHish 2,
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O FREEIB2ETFNVELVDAOETIEALETT S, Chid, SENLRH» 5 ORE~OKH S, X
f=Eic k5 EBbh 3,

@ FE2EF Ve VHONEDLSBCEHIETT %, I3, F2EFVEIUNT, MEMEE & B DO HE
MPHEIDTHB,

® H25 7 P NA-TAMmBRIATRERPLP LA T2EMSA SIS, L L, Fig 4317 IRE -k
SR UHAATORES) (PT6) BIETFLTVADT, MBEMcX2EE LA L IELZShIL VL, LLATHE,
FLEFVENVHOOBE V4 —DF— s BETELLVOAREELBH 5, TbB, HOOEE L v 4 —
TC29 3, Fig.324 iRk 9, HEHEO v Oduldl Eh S22 LA IR E > THRO T Sh TV 57,
COEDBWMENEN L EAHTOLREOEBICESE EThiIE, BREEAT2OMOEEERRL TV ULWALE
Hehsd 3,

@ HREER F25 7 bUBEHKEEL, EBEN16m (TC31D) &) FHRTI, BEREFETLTVLE,
TANIF 2y N—TR, BEALTIAERRBLEEE L > TVS,THLE, BRERATRARY 7 F RO
OB TR OBMERKRHB L TLE W, HEPA7 1 L FICEL & X2 3EA0COLERIBIcEEE-TVB, D
L, v, ¥ MEBORERBENR =HBHIRIKE S FIB2EF Ve VERITORBMISRNTE %,
® FE22EFNENIKE B2 57 MTRETOTERICHT 2 RBEERTOHRICBVWTE, ¥27 & (10m
E50m) Lk BERDIIV, THhbEL, 57 POBNESH LD OKBBICEIREREILTVWEELS, F2 5
7 MEA10m TH % EXPL 2003 DIBA, 74 VINEBE T RABENZ LA EOMETREDELL £ T
BETFTLDR, IF4—PHE3IF7 M ORBDBKEL /2D EBbN, —H50m 57 FOyr—2TRE2 S
7 MEBOTHAEERT LABICI 34 -LIBICAZDT, COMESEZ RN Lh-12bEBbh3,
® 6kg, BkgMRPEDOETNTNI - RLBIIREE-I/7HIRBRLAL-HLTEY, TONTHHEN
PHER ST,

@ MEHBEEBALREIRLVF DOy —2B8VTH, BNV ZAOBESR EERIC, BE SVZ2DLL
¥ PRICEBEESRIIKEC, HEPA 7 4+ V¥ BLUEERBORSHE~DHEEBIZIT W,

(¢) BREBLIUE 2 EF Ve VEROHR

Fig. 4.3.17 B L U Fig. 43.18 i R&E Nz 70 7 » 1 VOFKEHIZ, UUTO XS5 icdrshn s,

@ EMEIC L 2RBIETE, EABRSCEEICHNATVS, T4b5, 6kg OEEMNIER B &HEd
hig, BREO LR TRENRIEL, THTRARBL TV, BEICBVWTHERATPLRLEL, THREAITEL
BAEEMEAOND, TH5I3YR, A 110mme (EXPL 5003, A) &0 90 mm¢ (EXPL 5002, A) DiEHL
BICBOVTHELY,

@ H2EFNENVEMIE O EXPL4002 (V) DA, BHRREHE L THE2 7V V ERAITEA P PE
{, B2457 PRI AREERTBREREREZRL TV S,

AR, EERCBOTREROLK, #/NIZNThRBIEREERT %, LEB->TE2EFVEADBLH
BEADAED, B2¥ I MIASE TORMERALDITVDOT, BlEF VLN, Bl F7 VeBIF3ENMET
T5THA9,

LoLl, FRRO & S BEBIIREELICBVTIR, F25 7 P&V —BNICREEEA Y R ELHBEKER
Ny 7 BBV EICED, PASTEIEFLVEABLIUE]L ¥7 MBI 3FALERBAEL 2L
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Fig. 4.3.1 Pressure pulses generated in the first model cell (PT2), first duct (PT3), second
model cell (PT4), and second duct (PT5) by solid fuel burning in the deflagration
test EXPL5001.
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Fig. 4.3.2 Pressure pulses generated in the second duct (PT6, PT7, PT8), third duct (PT9,
PT11) and exhaust duct (PT12) by solid fuel burning in the deflagration test
EXPLS001.
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Fig. 4.3.3
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Fig. 4.3.4 Temperature of gas in the second duct in EXPL5001.

100 T
TC38
sof 1
(3}
L
[
2 eof ]
2
&
= r 4
l-‘ ".
H &
40{ |/ A, TC39 j
i TCA0 M
Y L
[ " ‘-“’ﬁ‘"‘VJ‘-*‘"«WV"‘.'*""""""'.'."»':”IM«.','N,\J,L‘,-'\,.,\:‘.- A ]
20 A 1 L s "
0 20 40 60 80 100
Time (s)

Fig. 4.3.5 Temperature of gas in the third duct in EXPL5001.
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Fig. 4.3.6 Temperature of gas in the HEPA filter chamber in EXPL5001.

.06

(m3/s)

.04+

Rate

Flow

.02+

0 20 40 60 80 100
Time (s)

Fig. 4.3.7 Flow rate of air in the inlet duct in EXPL5001.
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Fig. 4.3.8 Flow rate of gas in the second duct in EXPL5001.
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Fig. 4.3.9

Fig. 4.3.11
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Fig. 4.3.10  Pressure drop across the HEPA filters in EXPL5001.
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Fig. 4.3.12  Rotational speeds of the blower fan and motor, and torque of the blower shaft in
EXPL5001.
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Fig. 4.3.13  Electric currents and effective electric power consumption of the blower motor in
EXPL5001.
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Fig. 4.3.14  Decline of pressure peak heights with distance from the bottom of the first model
cell in the various deflagration tests.

2nd Duct PTB-\

R
7 PT9 PT12
‘) Blower
PTH1 SY=>
HEPA o=
1st Model Cell Filter

Fig. 4.3.15  Schematic of location of pressure sensors in the facility.
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Fig. 4.3.16  Decline of temperature peak heights with distance from the bottom of the first
model cell in the various deflagration tests.
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Fig. 4.3.17  Decline of pressure peak heights with distance from the bottom of the first model
cell in the various deflagration tests.
A, /\: test with a flow resistance tube in the second duct, and
V: test without the second model cell.
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Decline of temperature peak heights with distance from the bottom of the first

model cell in the various deflagration tests.

A, A: test with a flow resistance tube in the second duct, and
V: test without the second model cell.
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Decline of pressure peak heights with distance from the bottom of the first model
cell in the deflagration test performed with the HEPA filters clogged by smoke in
the boilover burning test. Numerals in the brackets of the legend denote the
number of equivalent stages of the burning pan.
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Decline of temperature peak heights with distance from the bottom of the first
model cell in the deflagration test performed with the HEPA filters clogged by
smoke in the boilover burning test. Numerals in the brackets of the legend denote
the number of equivalent stages of the burning pan.
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deflagration test.

Circles denote the data of non—clogged fresh filters, and triangles the data of
clogged filters by smoke in the boilover burning test. Numerals in the figure
indicate the number of equivalent stages of pan in the boilover burning test
clogging the filters.
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Fig. 4.3.22  Experimental data of pressure drop across the HEPA filter generated by a steady

—state flow.
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Fig. 4.3.23  Response of the old blower fan and motor by burning gas flow in the deflagration
test EXPL3003.
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Fig. 4.3.24  Response of the new blower fan and motor by burning gas flow in the deflagra-
tion test EXPL5001.
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[BLOW 4001]

(1) HEREMH

BLOW 4001 O ERSH % Table 4.8 iZ/R7,

(a) WMEOSRML

HERESRHEEFICB TS ) 714 2OKHHIZ 03 & L1,
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TR RIS L & % OMBMEIRIC X D EBICIE TS 5, £—5 —ick 55 ¥ 7 NEKOMBGEE & 28
DEFICET BEHEE DS v REFEZ T, 100C & L1,

(2) HEFER

Fig. 4.4.1 (3, $EE 7 o 7 ERIOES (PT15), 7u7h —v v 7REH (PT16), L7 v 7EE (DPT
7) DEERT, ERESKAL LI 7o T AO () EABKUCERERIER L, ZoBERCERL .

Fig. 4.4.2 13, MBS EREIHAOHE (FT5) BLUHR S 7 v EHDE(L (PT12) 2/5RF, 57
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Z DBRIRFRICER L TV 5,
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MDOELTH 5,

[BLOW 5001]

(1) HEBREMH

BLOW 5001 DiAERS{4% Table 4.9 iZ7R9

Table 4.8 Test Condition of BLOW4001

Initial Pressure inside the Accumulator Tank: 576.3 kPa,
Initial Temperature of Air in the Tank: 100°C,

Ratio of the Flow-limiting Orifice of the Air Conduit Pipe: 0.3,
Blower: New blower.

Table 4.9 Test Condition of BLOW 5001

Initial Pressure inside the Accumulator Tank: 576.3 'kPa,
Initial Temperature of Air in the Tank: 14°C,

Blower: New blower,

Flow-limiting Orifice of the Air Conduit Pipe: not installed.




FALBERERR i< 10 B REM SRR RIC

64 75 VBTRORSUETFHR JAERI 1328
(a) HEBEDOEM
ERESRHECE I A Y 7 ¢ 2B, BRIBEEKRIERORHIEILIA OIER 2521 3 Ic EEH R <k
AT BIREE L1,

(o) FEES v 7 NERERE

BLOW 5001 :ABRTld, TX AR KABEANS -, E— ¥~k 3 ¥ v 7 AZEK OB, ASED
3l O

(2) HBAFEHE

Fig. 4.4.5 i3, BEEME 7 o 7ERIOTH (PT15), 7uT7h—v v 7HWEN (PT16), 870 72E (DPT
7) OEALERT, BIHEKHAL EbIcTo 7 AD () EABXCELRR2EICERL, £ 0RERICER
Lice WORDEBSERTr— A —~"—LLDT, K —ASE TNV 2DHEEIRETLA LT, & ORI
Kh 5, PT15 PT16, PTITOE—-2fEid, £hEN 95kPa, 56kPa, 3L 85kPa & HEE SN 3,

Fig. 4.4.6 i3, MBS hHEBERHEAOKRE (FT5) BLUHK Y7 VEHOZE(L (PT12) :257%, 57
Fo—F 4 R0 %W 7B, FT5 @RIV RER LTS NS, FT5 OHRBEFHROT =2 —/ & v
Y—BREY =A== LkDT, MBICHBELLA— T ERE— BRI TV S, #EE— 7 {HiL 16 Nm®/
STh b,

RS PRR 7o Tk > THREISNIRBICH D EFEL L > TV B, ERESHAL & bIcBELED
L, E—2fi% L - hBAEMSHELUFERCERLTV S,

Fig. 4.4.7 3, SR E— 5 —BLU 7o 70mEE, o7+ 7 b b2 OB(LERT, €— ¥ -l
3, Kl LETEEEAT 2 DICEBROMEE 245 L TR, 7o 7EEE €— & —EEKE SEMESHA
OHFSBICEAL TRAEE LD, 20RO LBERCERLTVS, E—9-Y+ 7 07— =277
Ve bDT =) - LEESMEHNVEIORY v 7R, [ToTEER/ T —EEEH] OESIEEAE—ET
HBI Lo, FELTVEN, ,

FsE, —HEo LRSS fR, BEICHERL, ZTORBERICERLTVWS, £EL, rLrrEyy—
DOHAZ b7 I HFIL TOZHBHEHMERBEETEBLVLOT, £OHENNELD ¥ — v iciEHT 5,

Fig.4.4.813, ®—% - (3D 2#), £— ¥ —FUNHBEHOEERT, B |, B2 RERZE
IR EAS EEFFICEBICARL TRy — vt ==L (100 AQIE), 2OBSBL THR/IMES & - 1%, BE
BAKLTOVRERL, % 0RERICER L TV 5, (CHERE -5 —0T— 5 —Bikik, B L CEER
BUERLTS, 550~V TRBETLEWVEERb2,) LhL, T— 5 -EHHBEENE, BHREISEIIC
LR, RICB/IMEZ &2 ToO, RNELTR¥o Ltk b, Thid, HEEAFTAIZOBH LYo
WAL -DTHY, EBITBEa LN TFIRRyr -t — =1L TW3, THOLEEBNNETIINRE
ReEich 2 L Bbn 3,

4.4.2 E%E
4.4.2.1 BHEBEFHRERBOE
Fiidui ¥ 4 7 OBHEB O E S BEICER/EIC R TELICER L TERER T 2, $bb, BIyvs0
TS, #IZEUREHE—TH % BLOW 4001 GEroEEM) & BLOW 3001 (IHEEEHY & 2H#Ed 3,
Fig. 4.4.9 13, MHERICET2EE Y v 7 AEELB L UKBREBENESHEBEZREL - b0 TH 3, K
BA—-TRBLAE-HLTVS, HEIX BLOW 3001 O 4APLPLEVWKICRL 24, KRt Y4 —08fEDd
bo&ickD, RPFOENHTWRBERV, T2bbL, FIOEHERBICHAT 3 EIRBE(LOERELE
EAEZELWEEDLN S,



JAERI 1328 4. HRIEE 65

Fig.4.4.103, E— -l & 7077 7 YEEHEEZRE LI bDTH 2, 12121, HEDBBICE B &
HZE—F IR0 F— Y BFEF - % 22/ L THER LI, ALY, LITOEKEARESMHIC B,

O FHRKD 7 7 v BYEAERIREOEREER L BB IC TP KRE L, —F, -4 — EHREEGK
PRI,

@ FHZESHACLZE— 9 —[EEHE 70T 7 7> YEEKOZ(LIZTVWSHORBRIC BV T H BIFFRIETH
D, Z0EROLTHLTH 5,

® U»L, [BHEEE (BLOW 3001) DEd, €— 4 —EEEKOETE, EEB~VIBE—9—7—)—-FTR

Ny 7dBI Lk, ToT7 7 VEEBOETFX DIV, Thid, BerERARICBIT 5 Fig. 4.3.23
OB (4.33.2) L[EMkIC, €— 5 - DBBRVEEISVIORY) » Ptk > THBEE W B T & 2EKT 5,

XL, #rEEEME (BLOW 4001) D054, K& DEEHIETRE—5/—BXU 70777 v & bIEREE
THY, EEINAVPDRY) » THOLENLTHEIEbhr5b, Lrl, COBEOBEMNTIE, DTOEMNEE
BAHCOBRNBIIILE- 7 —ICBEL 5T HDOTRIEV, (ThUEOBEFICHT 3K, KETAR
BRick) 2L OHTKRETT 5)

Fig. 4.4.11 2, =— % —FHEBNOZLERT, FREIRABERD V2 (3FHEEE (BLOW 4001)
BEOEVLOD, EFIRES X CBEREOHMSMIcH - - T, FEtEEO A HSIHPEEME (BLOW 3001) &
DRPRE,

PE&y, FHRBOBEIRER, “AVEORY) » IHLETLTE— & -HHHBEENBPPAREX VI LR
FiE, IHEEEBDINE E AHNRERED SN, £, T— 9 —EMHEBEHOC— 27 HIREHERE DS
PRELS, NV PDORY » THIEVRET bHERE2A E L CORSMHERFIC SRRV,

4.4.2.2 KiRICBII3BEE

BLOW 202 ~BLOW 4001 ¥ TOHERIC BV T3, WHEFICHESRA ) 7 « RZ2R T T, ZOEER,
ERESOHEB~OHEAOBMO € — 7 HEIE, BES v 70RKER2»DOTH0I~1.0mY/s THD, A
FEomBRFEARGREOERE RN, Chid, BRIBEEAV 74 A TFa—F VI MNEI>TWitHER
bh b, MAKRIZ, 60~ 100 DEETH -7,

Lieti-T, BEEMOBEZLIZ, Fig 442 B XU Fig 443 1RL1z& 51, HAOBREIEEKSCPLET
L, €= —EBABPPHEML, ZOREIMABRDETEEDICHRL TV EVHIRBBEEIC/E T,
TRbL, ERBAEE IR KE L, HEABOBEREIEEREL SRELETNEIEBEDL 1,

U2 L, BLOW 5001 28\ Tid, UToBHIc kb, KHOBRKE - 7 & 12 m*/s (Fig. 4.4.6 D/ 2T
RONFRL DHEE), AFREEEREDHER 100 e LT 158 &, MERFREICHEY TR X ISBAMAFEE L 1,
ZORAELIFICRY, T8bB,

O HKHEEOHIRA Y 7 1 2DBEL, Fa—F v IBELLH -7,

@ VHEKEE K 15C THD, 7R8bE, HALALEROLERIZ, 100°C iKmE#L 7254 & T hiT,
#730% £\, ‘

® HWZEKHIWIESIZ562kPa THbH, BLOW 3003 &[E L <, BLOW ¥ ) — XOHTREKTH 5,

BLOW 5001 D@EZL DM E DT B 1-ic, Fig. 4.4.121, Z0ZESHKE, €— 4 —[FEK o7
Yy 7 b bT, B— 5K, -5 -AMHEHEBNORINERT, KL, M ORRIERR -1 &
L, ZOEXMHED Ny — v OBERFTT 5, 7o 7[EEREERBICRL TRV, EBXVEORY » 7]
BEAERMODT, BIEE— 4 —[EEKOK 231ETH 3,

441 HT OB X S, EMESHAOBRE, €— 7 —BEEIIARICLS LD, 2% LTV 3,
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IR, BLOEIHAILL > T7 o7 0EESEMES eI E2RBLTWS, OMmERR, Fr2idd
BLRLVICELTVS, THiE, 797 ¥+ 7 b OARICL 3HEHRIO R Chssds: L GEABEIChD - 1)
EERENT 3, 7HbL, BERY v 7 M SPREICHEEL, RECHEBEERTOTH B0, HAOERRL
Do APENL, WICMAZRICL > TIHREAEREE— 4 ¥ F 25200 REBEE - EBbR 2, Chic
K0, b7 RBIEEEICRAEL 7D, BO M BRIBETERVE Y -0 F, V4B L
ROFWI-DTH B,

COHLVEIRADOE - BBEZ L, v+ 7 bOEEKRBETL, ¥+ 7 bR UNIBHELPLDEED
ARRCERL, LW ->ThA2 SEOEMBELB LS 12 B, LHLEREEKORASEO TV B, HEiE
BEHEAMREL D PCPETL, TRICHELT IV 3EKT 3, 2O LTS 7F + — 7 1 X 2 HEHEY
R2HWORZNCEE 2 O F V7 BRME, [EEEIMEDSE U %, ARSH ZRELITICR D MEREIGE S o
n, TH5LEBEREIBIE->TVL,

PLED X SHEHENLTREELE, -7 - 0BRNREOMIGIE, UTok5cEiohs,

9, EMEIHACRRED S4B, RAZRICLZ 7o 7 OEEMEIC LD € — % —EERIIREI
tRTZ2DT, UFBREZEHICE— 9 —RBEFHINV I EZBLTHEEINE T ELICE 3, COHHER, —%
REXTALF-LLTE— 7 —BRICKAL, f3SHE GRBAD Y 2 —VRB) PHE GRLORBHKD
ERFYVRIRK) &85, THbE, FHE—5—1tBLTR, R7F—F— 34 VORKEBE EREEHROK
E X LAMHBALR, BXUBHHBENR, ATBROAL LT, u—5 —cRBET3HYKES - FUBKIC L
ZEHHIRIERIC L > TRE 2, COLE, EHRu— 92257 — 7 —DEERFICPPLENTHET 2DT,
MAHDOZX L (TXD) KX DAL OANLLBARo -y —OEEEx 2 VF— 1o EBENE, UL, o~%—
ORERPERHR L D HEL LB L, MHOXLHHLILY, o—-5 - o50BRURIERIE, XF—F—ItAH
UEoBRx AV F—%RESHE, £/, 0—%—, 27— —DBRIVThbAT 2,

Fig. 444 BV T, ERPBEEAL TRy — vt —"— (100ALLE) Li-Did, Bt v 4 —»3HE
MOKMELR 27D THY, EELEROAMEBEFEEEZEING, CORRLABRICL > TE— 5 —b SAH
BRICBRT ANVF—PHRELTOL LBIREN S, TDD, GRNBEENGZ, 4PDBERARALLZRTT
H5M, AOBNRE Y —OFE AR OT, F—7EEu LRIV TVEDTH 3,

ZLT, COBLOVERBANE -7 £2BE, £— 5 —OEEMEMETL, FVv7 bEQESELZ XS
hid, €9 -—OHEBNZEEORAMRES LTHAL, ToBFRICERT S, —Bcid, <5 LK
LOBEZE L, -4 - U—BIcKERE#EE5Z 5, L L, ARBRICB I 2 BENEROBHETE,
-5 -OEBEIBDHOSNT, TORMIFBL~ANVLUFTH -1z,

4.4.2.3 BOMMIBRREEERLE DHE

RO SERSRICE TR, RIEREST RHEA R, SERBRLERER (BLOW 5001 2<) KBl 32E5%
LDRBPIAREVY, COBAFMICL-> THHEEKO T 7 BLUE— 5 —DEBIE LD - 12,

S CHEEB OBEIGE % EXPL 5001 (8kg #48E) & BLOW 5001 THET 3,

Fig.4.4.13 i3, MARICB I 5 4R (BR) HEE £ — ¥ - EYHEBHOEAETT, BEE{LHBOKBE
REZ KT 5 &, BEFED S 4 B (A ORI & BLOW 5001 Tid EXPL5001 X0 iz ahickX 0, L
- T, -5 —FAUHBEENOH NHERHS) L -Tw3, BOEBHNEEE, COMMEL2
&, BLOW 5001 0B ERI3 EXPL 5001 O A AFRICIFIEFHFL VL AALERD, THISHE L TR0 € —
5 —BHHEBRAOES 1 DEINTL 5,

THbE, SkgRBEOHN RARID B EMICKELARISH L TREFHIEBOE— & — 13 [RE# | L1210,
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D5 & b K 4 BDREIKBRASHEN 5,

ICTC, CO2RBOERICBI B2 VF (LTS IcHE S %, Table 4.10 i, FEERESERBOE
By —2BVT, BES v 755 0BHERS | REOBKATERH L TOAMER, +obbHiRgs L
ZORIHOBERICHITHE, BLUOTHITHMTZ 2 AVF—2HAET 5 OIMKELERAKEEYRETR
T, BEY v/ ROERIERE R, *xE (BLOW 5001, 15°C) 2B\ T$~XT 100C Td 3,

BLOW 5001 BRI B 1) 2 EMEKOHERE, Fig. 446 1L 0EVWENLEREL TV 3 15 WEITHMT 3
& 319kW &13h, 8kg D kI 5 WM THREEST 2IBADHER 5880 kW (RETBI) ik, #54% icT ¥
B, Fh, TALVF-THETHIT, H4AERIZN16% TH 3,

THLT, HYAERBIUAHERBEDIDETVIRO LD ST, SHRBAORARM kg RIEDHE L I
FoRKES 10}, EXEY v 7 OEMEKDO A NVF —BHHEETIEEACEET 5 T &5 < HEHER
IR L2720 TH 5,

EVEINE, BeriBRARICBO T 8kg DREIREL CRET Az A A0F -1, BLEFVEIVNT
i3 BLOW 5001 i BWTEES ¥ 7 RICEA SN EKDO X V¥ — D6 ETH > T, BREEESH 2 HHER
BB ETIREN, 57 MEEDOEBHPENOADKBIC L > TAIBICHET 20 TH 3,

(a) zxV¥F-HBOHERE

Table 4.10 iR L 7fEid, ATFOXSic LTHEH L,

@ Flfkosr o vz R LFE—

Bk r o MREIOBRBEIC X > TKERBAR> SBETARESNR0AKEE 2 V¥~ BLUHFERE
Table 4.11 1Z7Rd, 72751, MEOBAIERYM: DO X VF— EFH4H 2 (&KL, Table 3355

« TXAF—: 368 MJ/kg

« HZXE 0868 + 0.017 Nm®/kg
E LT, &7, HBERE, =X V¥ -2 KERENHOWTEH -bDLERT S,

@ BRI/ hoBHENAERD R NLF -

BIHZEK[ OB THERE, DUTokoic LTEEL .

EBES v 7 NOERE, FHIKBICBWTEET, EHP, BIXUKBV, FELILET R, COETHS T
Fr—7 14 27 EH- THABEBEN IS h, RENTHBEERL - LREL, BRICEBNREELL IR
EDEKAEML OFTITE, BRI P,= 1 XUE (101.3kPa) 272 h {&REH V, 1735 £ TORIc, EBROZE
KR LIHERW 2EX 5, EHEICE, EBERNCRIEROBHE T2 ZEM LI, MHERICX > THLEBITS

Table 4.10 Energy and Volume of the Air Released from the

Accumulator Tank in Blower Test

(%: BLOW 5001)
Initial Pressure Initial Volume of Work Done Energy-Equivalent
of Air in the Tempera- Released by the Weight of Rocket
Accumulator Tank ture of Air Released Air Fuel
(kPa) Air (°C) (Nm?®) M) (kg)
353+101 100 29.2 2.96 0.804
461+101 100 36.5 3.70 1.00
461+101 % 15% 47.3% 4.79% 1.30%
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Table 4.11 Energy and Gas Generation of Solid Rocket Fuel

Weight of Energy Power Volume of
Rocket Fuel Generation Generated Gas
(kg) MI) (kW) (Nm?)

2 7.36 1470 1.74+0.34
4 14.7 2940 3.47%0.68
6 22.1 4420 5.21%+1.0
8 29.4 5880 6.94%1.4
10 36.8 7360 8.68+1.7

NBVERGELET 50, THEERWNSVOTERT 2, 754, UTORMEKD o,

YIEREE: P,V,=nRT, (45)

MBI THE . P,V,=nRT, (4.6
=1L,

P,V]=P,V}, r=1.4 “@.n

P,= 101.3 (kPa) 4.8)

$5L, EEROZESICELIHERW I,

TCZTP, Py, ViBIUT, 3B, #5& (45 X» S5 nR FEHIEKD, (46) ~ (4.9) KEBOTW
BEHash 3,

4.4.2.4 HBRHASH

FHEER & IHBEEM O TES AR OHEL, Table3.1 IS/RLZEBD TH S, WThoRA—FERXTIEEALHE
—DHRRTH 54, FMICREEZRET 2L, UTOX>RENEEINS,

Fig. 4.4.14 12, #|H 2 oA OIS L 2N o DBIE T — ¥ 27Rkd, Rt BV T, R Lo IRE
PEEM B 2B (=70 7 HALMZEL) SHESDR (SRES RSN AT E— 5 —HBBENE O®R)
THh, ACKERELOA, AHRZIhTH, BHEBOBE ) (=707 77 v v+ 7 biE— 9 - olmEs
NIBWEEN ) BLUE—F— (BMIKD HATH s, Tk, BREOGRZIHEEBOBE R, FUBRLE
O AR IBEEB OB EMNR OB L RT,

S5, EBCERBER ICGHAMAAZRETOERREORHEO—H%, FHEEBIC >V TRER EOX
DOCOH! (#HE) i, [BEFEBIC>LWTVNOOHITRT, £/, €— 9 —HHHBEBNIC 2V THBR EOAN
o[ JHITRT,

Fig. 4414 X v, $FEEEZIHERE L v BELPPREL, Tk, BREHERT Y o 7HEIABLPENT
b b, ki, FBEEBICILEL T, FHHARESICHAANShRETE, BHEBOHADCERS
hizg 7 + ORBIBEFUC K O BELSPPEL LB ENRENATV S,

Fig. 4.4.15 i, FBEEM DR % EIAR T ZRIICREL TBONW L F -5 21T, AKR, 7u77 >
v [MEEUE ERE D 100% 2 5 50% ORI TELS B HAOHEL LU 7 o 7B R IR E R T, k7 -



JAERI 1328 4. HRELEE 69

% REFCEG T 5700, WA, BHEME, PEREOBAMICBIOBER X » REIEIIER L TR
mORRE, B L UHEEM ORI S BIOBHEKIC X 0 BEIRICEREX DALY TADKERRE| 0=k
TERI NI,

Fig. 4.4.15 & b, UToRK#rEEsh 3,
O REFIROMRTR, HE, #EH1E LAORBOMHERME & bicAT 3, COREBTIR, 77 VYO
EXOBEORMEG S 2 HEICERERLTVEOTH 500, BIE, AMELIHMNT 2048 TH 3,
@ WHRHBE T40b5, HEBHSEROBEICL DR, HHET->TOARETE, KEOEME & bick
ERETLTOL, 2L, BESE oL TET T2 FSsilizd 3) R, B3IFADCSOBEE
WD, BERNEKETT> TV RRETH 2, 7o 7B, KROMME & biclikd 325 Bl
Lo RBRET LTV BAEICHIET 58ER, — 1 ~—2kPa Th %, KIS & 2T &13, HREMRS
L BHRDH 2EEU O TR, ThE TORBTORM L B, HEOACE-TToTEE— 4 —
DEEHBLT 2 LEBHRL TV S, COLSUE— 5 —BHOBDRE— 5 —FEED LR b7 54,
THbL, RBOEZEHRBICKEAL L 7o 7 OEEEESEINYT 2, Chi3, IFHREE 3EOMETS
%,

iz Fig. 4.4.16 iz, HiBE 707 OEELERELE OBIRE, 70 7 EnEE O EKICTHT 35— % v 57 4
VENGA=5ELTRT, 20K E LT, RESE D, B0 LRETORELEROREECEESEE 28 A
&0, &, WEOWARE L bilvMEE b -1, BOBAT 3, Chid, Fig 447 THEX NIicHE L §h
Bl oMRe, Te— 9 -AMHPBOTNEZOMEEENSFRT 2] EVSBBREENE LT, WMELTL
3,

PEH»S, ROXSIHRTEIENTES,

FHERBOBE LRI, HBHH 5 —EBLLEOHIRT T o 7 ORISR E IS, EELEESENYT 2
CETHB, TN, BEMTRBESOHEBICHAT S LICHLTT o7 BLTE— ¥ —OEEHI—EE
MLK%Mﬁf,éeuuﬁEE—aﬁm—ﬁwuﬁﬁﬁﬁwéitatmé:&é%%éﬁéé@?%éo

Gas Pressure [P-101.3] (kPa)
Differential Pressure (kPa)

-7.4

0 20 40 60 80 100 120
Time (s)

Fig. 4.4.1 Pressures of air at the inlet (PT15) and inside (PT16) of the new blower, and
 differential pressure (PT7) across the inlet and outlet of the blower in the blower
test BLOW4001.
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Fig. 4.4.2 Flow rate (FT5) of air released from the accumulator tank, and pressure (PT12)
in the air conduit pipe in BLOW4001.
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Fig. 4.4.3 Rotational speeds of the blower fan and motor in BLOW4001.
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Fig. 4.4.4 Currents and effective electric power consumption of the blower motor in BLOW

4001.
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Fig. 4.4.5 Pressure of air at the inlet (PT15) and inside (PT16) of the blower, and
differential pressure (DPT7) across the inlet and outlet of the blower in BLOW
5001.

10.0 T T T T T 0.0

B.0 i~
g
—~
(d =
~
o J-2.0 &
~— -t
6.0 |- 2[
[
[
E 4-3.0 E
x 40f
©
E H4-4-0 Qg

0.0 L = L L 6.0
0 10 20 30
Time (s)
Fig. 4.4.6 Flow rate (FTS5) of air released from the accumulator tank, and pressure (PT12)

in the air conduit pipe in BLOWS5001.

36 Blower fan

Rotational Speed (RPM, x100)
Torque (arbitrary scale)
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Time (s)

Fig. 4.4.7 Rotational speeds of the fan and motor of the new blower, and torque of the fan
shaft in BLOWS5001.
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Fig. 4.4.8 Currents and effective electric power consumption of the blower motor in BLOW
5001.
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Fig. 4.4.9 Comparison of the accumulator tank pressures and flow rates of released air in
the blower test BLOW3001 with the old blower and in BLOW4001 with the new
blower.
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Fig. 4.4.10 Comparison of the rotational speeds of blower fan and motor in the blower test
BLOW3001 with the old blower and in BLOW4001 with the new blower.
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Comparison of the effective electric power consumptions of blower motor in the
blower test BLOW3001 with the old blower and in BLOW4001 with the new

blower.
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Response of the new blower to a large amount of air loading in BLOWS5001.
Torque of the blower fan shaft is described in an arbitrary scale.
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Comparison of gas flow rates and effective power consumptions of the blower
motor in the deflagration test EXPL3004 and blower test BLOW5001.
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Comparison of steady-state characteristics of the old and new blowers.
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1) Measurement on the blower isolated from the test facility:

——:
-
—th—:
A
—N—:

head pressure and efficiency of the new blower,
head pressure and efficiency of the old blower,
fan power of the new blower,

fan power of the old blower, and

motor power of the new blower.

2) Measurement on the blower installed in the test facility:
O, ©: head pressures of the new and old blowers, and
[J, o: effective electric power consumptions of the motors of new and old

blowers.
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Fig. 4.4.15  Pressure and motor power consumption of the new blower tested at five different
rotational speeds (50~100% of the rated speed) for a wide range of flow rates.
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Fig. 4.4.16  Comparison of rotational speed change of the new blower fan tested at five
different rotational speeds (50~100% of the rated speed) for a wide range of
flow rates.
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4.5 BEELRHR

4.5.1 #R (KERHD

BT ERREBROREM E LT, PRES5003 DEERRERT,

(1) SR

PRES 5003 :AB& D%&/4% Table 4.13 IZ/R 7

(2) HABRFER

Fig.4.5.1 3EE Y v 7 (PT13), EMZEIBHEE (5 7F +— 7« 220l PT14), £l EF e A0
(PT15), BLUE1 EF VeV (PT2) OREAEETRT, BN, S7F v—F 4 A7BEL & bICREIC
oL, ¥ HRICTBE (=RGJE) LFLLE3, PTI5040 — 7IXEHOBAELS SN B,

Fig.4.5.21%, 14527+ (PT3), H2EF1& L (PT4), 2452+ (PT5678), £3%5 7+ (PTI,
PT 1D, 8BTS 7 b (PT12) KB BENELERT, B EFVEAMLSTRICW I LBV E =2
EASED LTV,

Fig.4.56.31d, 1 EFVEVHNOERREELTRT, 2EAE bRIIASIC X ZMBEMIC X > TIRIZERRS
EicERL, 2OREREY ¥ 705 OMBFRTHALEIORAILLDET LTV S,

Fig.4.5.413, 142+ (TC25), H24 7+ (TC31), 3 ¥ + (TC44), 74 V5 F = vx— (TC
47, 49), BLUHER Y 7 + (TCH0) DERIEE.RRT, TC3 A TC2 L ¥—7ESFVDE, ORDLD
INSVWE2 Y7 MCHRAL TR S hicicp L Bbh b,

Fig. 4.5.5 i3, iz nERWESHAOHKE (FT5) %27R7,

Fig.4.5.6 3, 27 r & FT2B), RS/ rHE FT3), BLUHRS 7 R (FT4) %5
ER

FT2AIBVTH, BALIEEHESOERS VY4 —DI7 VR r—L vy Y% FE- 0T, VA0 it
RiFTW3B, £, {RY 7 b OFNIT, FEHESKAOELREAIL Y~ <HBEALTVEDT, —HHIcELL
TW3,

Fig. 4.5.7 i3, HEPA 7 4 V% 1o B3 3 EHIBETH 5,

©4.5.2 HROBH

(1) EAHEEEEAL

Fig.4.5.8ic, 2 ¥ 7 FEAM50m OBFED, EAY—7l» STENEZELFIWKEAE -7 Es %, B

1 EFNVENERDSDTREOBEKE LTRT,

Fig. 4.5.9c, ZXEEOE — 7 i SFPEEEZLSIVWEBEEY -7 B 2RI L TRT, £, Kb

I, MEHER AT ADIE 257 VA LLE ) 7 4 ADABEBRRICTRT, SO 74 R, H1
Table 4.13 Test Condition of PRES5003

Initial pressure of air in the accumulator: 562 kPa,

Initial temperature of air; ~ 20°C,

Ventilation rate in the first model cell: 6 times/h. = 0.0311 m®/s,
Flow rate of diluting air: 1.19 m%/s,

Number of HEPA filters: 6 Half sie units/stage X 2 stages,

* Second duct lenght is 10 m. (short type)

* No orifice is installed in the second duct.




BRI B 2 REBENSBREERIC
78 14 2 VERRRORLMEITAR JAERI 1328

EFERNVERD ODITRETH 6 m OMEBEIFAZIN S,

Fig.4.5.10i2, 2 57 FEM10m OBE&D, FEHE— 27 {lEdh SoWENEZELIWEFHE -7 B8 %,
Bl EFVEVERDSDTRISH L TRT,

Fig. 4.5.11 12, FU ZBKEED €~ 2 b SPMHRE A2 LSV BE © — 2 B & 2Rk LTRT, &
fo, ApicidE2 7 rOFT24 ) 7 4 RONBEEBRRICTRT, 204 Y 7 4 23, Bl EF VR VEHED S
DOITRETH 19m OREICHAZ N S,

X5k, chooMtizid, T2 EFENLEIN, HEPA 7 4 V%, BLUELHITBRARR E G, /¥ 4 —
FDEND—2E LTHAFRROKRIEI AT DI ¥ 7 F KEALLIERED, ZhZhofiBsRashT
Wh,

EAR, BRI 2 57 bOAOMBEE TRVETF LV, ZOTFHRICTICLAKVEKRIETL, i
FMRD T ENH 5 ZORFUICET SEREP X ) 7 4+ RAOE FRTARBISET T %,

BER, 2 EF V2LV EEOMED PRES4004 50m 2 b, OH) HXU5002 (10m 7 b, [ED) =B
WT, $257 PEROREE2MOTHE 2 EFVEVNTRERL, ZO0RELAEE2S 7 PcA-kEEKET
WEShTED, SORTRIEAC R LABVEEREFT 57 — v 2@IRL TV S,

(2) HEPA 7 4 V% icBiF 3T %

Fig. 4.5.12 12, HEPA 7 4 V¥ OFEHBRICBT 3 7 — 4 21T, FE & B0 13, 432 HOR
P IEHFABRIC BT B HEPA 7 4 V¥ ESHBAOTHTHBA L 12,

HEHBEN 25 m/sBEE T, F— I REERTOHBE I RROH — Ttk E3, zhll LOKRETA,
BB 7 4 W 3P PE BB 7 4 Wy BPPBEVELINA A, 2FL LTHBE1IRRck{E->TWV 3,

4.5.3 ER
4.5.3.1 EH, BERFETOT .« —IlOLENEH

Fig. 458 BXUT 4510 RLc &I, EHE—/EIOBET 0 7 »r A Vid2fEE LT, B EHE,
BEUOZ) 7 4 AOHBEIERICL 3BT Yy — v &L LTHRIRT X 3,

—%, BEEC-VWTIR, Fig 459 8L U Fig. 4510 icBh L5, $2 7L ELEROMEN PRES
4004 (50m %7 +, ©) BLYPRES5002 (10m 7 +, [) 2B\T, H2457 rEOEEAMLTHE2E
FLeVRATEERL, ZORELEREFE2 57 McA-THRZ THRIhTEY, STkl
BOEBIET T3/ — v 2E@EIcRLTWS, TOBRRBUTOLS KBNS,

O FL2EFNEVBIUE2 ¥7 FADROHEE LRI, KBOBIMAKL LD, TAFEFTHE2EFLVEILOD
TERZERICEE L R ESANBTERAZI TREL, SORKEDOEEME2 57 PAORE TRFLAZTNTE

ChbDTH3B,

@ —H, BILEFEEABLUEL 57+ bRBOBITHAEZF TV R bbb o TERE LRIDEVO
i1, BAVBXU Y7 FROEIHBHARIIC L 5HBMEREZT TV E—HT, B1E 7L VOZERERS TH

iR L CREET LERAZRERASINT, MBMERCX3BE ERPBERINA TV ED5TH 3,

7, BEE-—/ESE B, BlERAeMCBY 3ENE— /S OIEFIIZIERIEL TV 3,

@) FT24Y 7 1« RO%E

Fig. 458 BL U Fig. 459 1cB8WVT, 50m OF 2 ¥ F ETRER L 72 PRES40A5 (A) & 4007 (A) OREREE
BEHBT 5 &, PRES4007T TIRFT22 ) 74 RI&->THE2 57 P THTOHRBHERHE L ET 0, 20
KR ERATREASEL, TRATEHEL L -TWS,

PRES 5001, PRES50A1i3, \WSh o247 Mt FT22Y 74 2ZAN7RABRTH D, PRES 4007 &fa—
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S OHERTH 5, PRES4007 IcBW\WTidA Y 7 4 RAERITOENT — 2 BRIFTVSEH, 3HRICBLTRL
Shb, EHEAY 7 4 RERIE TRV UVAVEHEL, ZOTHTA ) 7 « ZOREERIC X h BBICHRT
%,

—%, BER, B2EFLEADLOLHEL Y7 PAOEHF TN RER LK, FTHRICT I LAVIKRIE
93,

EAH, BEE b, PRES5001, 50ALICBVWTIRIZLALE—BLTE RS 205, 4007 cBVTRAEI2E
LVHLPIBEWMETH 2, RBER I 7F v — 74 27 OHMNBAZBE L& A, PRES4007T icBWVWTIZ S
TFr—F 1 R OHEENRTATH - 12T EDBFD SN, #ic, PRES5001, BXUS0ALKBVTIRF «
Z 7AW c ey, BERICEREERRVWEIhicLEBbNh 3,

iz, Fig. 45.11 BLUFig. 451218\ T 10m DE2 ¥ 7 FRTFT24 Y 7 4+ X % >5E8 PRES 4001
(A) &) 7 1+ 2D PRES40A6 (A), 3L U PRES40A6L [FIZFED PRES 5003 (M) & *H#T 3,

FT2 4 ) 7 4+ RO PRES40A66 &£ U PRES 5003 DIEAid 4 Y 7 + AMLEOFHi & Tid PRES 4001 £ v
K, ZOTFTHRTRBICESL->TWVWS, 7, PRES40A6F LT PRES 5003 DEE FRIIDB WV, Thid,
PRES40A5& PRES 4007 D OB ATHIPL /- LERRI, FT24Y 7 4 R @Lﬁfﬁ{ﬂﬂ'mi%ﬁﬁ&%%{ﬂ LTl
B, EA%¥msE3, ThiOTHRATREALREMRA 2 EEBKRL TV S,

7272 L, PRES40A6& PRES 5003 & DS, BEDHER, S7F +—F 1+ 27 OAOEOI S0 XIckBEEH
Abh3, TbbH, PRES4A6DLA, PRES 4007 &[Ekk, FOEMS+ATEL, Z0kowVRES LR
Mioht-tBbns,

(b) 257 MEREOHR

Fig. 458 B XU Fig. 4591cBWVWT, F2 57 McHE 110 DEFEZMHEA L 72 PRES5004 (M) DRI,
thOREBFEL <, EUANE 150 mmg, 90 mmg DEHE LA L 72 PRES 4002 (O), 4003 (@) OFERE
Esh s,

A% 150 mme DOIEGLE % A7z PRES 4002 D#ERIZ, hOLRMERIE U TERILEH S PRES40A5 (A) O
BEUELT, BE HEHESREBEAEENLSNL Y,

£ 90 mmg, 110 mme DIEHE % A7z PRES 4003, 5004 Tid, FHE— /B3 BIEWERITLERL, 20
THTRKECHBEL TV, $EES, F2EFVEAV~FE25 7 PAOBTRECLERLTV S, ZOE1L
i3, UAR 110 mme¢ (M) £V 90 mmg (@) DEIEDABKEV, T7b 5, 110 mme DIEHE ORBIESIZ
+HRKREWT LD 5B,

() EE2E=FNEVEBOHER »

Fig. 458 B XU Fig. 459 it BV, 2 £ F ) VMW PRES 4004 (©) OERTRENNETREIC
DIz TEL 7D L, B2 EFNVENER D& 3 PRES40A5 (A) BV, F7, BB TIRIBREIRE]
EFNEANBIUEL 7 P THRELVEL, FB28 7 P CA-THrLRZODAOSTOMBERIcCLEERS
NHEEEANEL, BEXDELHOIET LTV,

ZoMAR, DToL5icEZiohsb,
® FEhHic-nwT

W PRES 4004 (©) TR, #H2 EFNVERAVDILAEEMBL, TDEE, Fig 2531 IRk ScEHR
2RO > TREL BT, B2 50 VUBORES LRI, B2 EF NV VERPECDHE2 57 B
T 3HOTOERMNLE LR, 2FL L THBIERANS B -2 EIRELND, TO), FE2EFN
NV OIRFIRIC & 2 HBBEL OIS C ORBRTRED SNt

—FH, BLEFNVENVEE L 57 bicBF 3EHNEROBEARB, UT0X5EL O3, H2EFVELE
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B3, B1 =F L VIKRA L BENBSABZER (RR - VR) MBEL1 57 b 28> THRIEL TO L Bro—8
Hjtisty 7 » BRITH B, COR¥, B2 EFNVEAVERPBIBVES, Bl 57 P EHTOLERRE IV RIC
W EE2 EF N NOAOWTOREBRVENT 2URBEL 5, O, BENICE, FlEFLEL
BLUELS 7 VOFEAVRABERLEEEDN B,
®@ BEIZ->W\WT

B2 EF N NVOILARERMNEL, FHIHT 3ERM/NEWT &R, —H TR, FLEFLELND BB
WHELETAD, ERESOEMCL2MBERPE LBV EEERT 5, Ld-T, 257 LK,
PRES40A5 L D EWERE FRICE L -dbDLEbh 3,

(d) #FriEEEEB O£

Fig. 45.10 3 X UF Fig. 45.11 icBWT, |HEEEM A H W72 PRES3002 (©) BLU30A2 (®) &, Thdé
[~ ERSMG T, FEEEMEF /2 PRES4001 (A) & MET 2, 1 EFVEAM~E2 57 P AOFICE
W, PRES4001 OF B L VHED LRESHDTHIEVY, ChRIBHEED S 7F +— 7+ X7 OBOER
DESHDERILIFELEIONDS, B3 Y7 FUBTRERDOTHTHD, 2L L THEBOEIC L 28
BAED SO,

4.5.3.2 AELREBREIWBONTBRABROIRINF—HE

JEE EFERERD 7 — 7 IBREET R o - FOREE, HBRIATACLEHNELTVWS, CORRTE, &
EHRUERESHHIC L > THEL 20T, BeHrREBERERICBT 3 L) cBEey » MABOREEC K-> T
HEU2BEL0VRRAEKNW > D ELIEDICE > TV, 72, BELFRABR TR RDEEELHDIEL,
MEZEL bV, COLSUHART—7 3, AREFNVOBBENLBREABLVURICHEAL TV 5,

BerlBERRREAT RSB CBIZHERO L ANVF -BLHB N A REBORKETH L, UTDLS
215,

Table4.12ic, BE Y v 7 b oS W 3 EKROBEE, COBTOBTHHEE, HYT 56K s » MK
HE, BIUBBEROLERERT, 12720, BHAERR 4423TITRL-bOLEHKTH D, TR, ¥
BHTHRHZESOAZRD 1 KHEE LR -> T 3HHORKXE QOB) THEERRE -0 TH S,

Tww4n$;UTwm4m®ﬁmﬁ%m§1nﬁwemaxﬁm Bemr i BRAR L BT FARBRO %
i, TALF-BTIHIGHTH 2, HERTIZ 30~ 100 fZIEEICEMN S, THbE, £l EE LRGSR
DBEXIIRBPOLTHE LWL B,

TH U7 NREROBM L X ] OREHE, BBBRBREOBREEFMHT 2 d0—2>OREE L TOEKER2,

Table 4.12 Energy, Volume, and Power of the Air Released

from the Accumulator Tank in Pressure Transient Test

Initial Pressure Volume of Work Done by Energy-Equi-
of Air in the Released the Released valent Weight Power
Accumulator Tank Air Air of Rocket Fuel
(kPa) (Nm?) M]) (kg) (kW)
265+101 22.8 2.31 0.628 57.8
353+101 29.2 2.96 0.804 74.0
451+101 35.9 3.64 0.989 91.0
461+101 36.5 3.70 1.00 92.5
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Fig. 4.5.1

Fig. 4.5.2
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Pressure in the accumulator tank (PT13), in the air conduit pipe (PT14), and at
the inlet (PT15) and inside (PT2) of the first model cell in the pressure transient
test PRES5003.
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the exhaust duct (PT12) in PRES5003.
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Fig. 4.5.3 Temperature of air in the first model cell in PRES5003.
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Fig. 4.5.4

Fig. 4.5.5

Fig. 4.5.6
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Fig. 4.5.7 Pressure drop across the HEPA filters in PRES5003.
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Fig. 4.5.8 Pressure peak heights with distance from the bottom of the first model cell in the
pressure transient test with a 50m-long second duct.
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Fig. 4.5.9 Temperature peak heights with distance from the bottom of the first model cell in
the pressure transient test with a 50m-long second duct.
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Fig. 4.5.12  Peak pressure drop across the front and rear stages of HEPA filters in the
pressure transient test.
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5. #&

5&

FERER O£ VN TR A KT & 750 ZBUREE 52 VIRIARO = b o LRIBIC X 2 28BS RE L
BATLEVBSRPFTEORELHED, TORUISHREINE I EE2FKITIEHNT, L VEKRLENHE
MRBAEEM L 7, HIERBRTIE, HUEBEEROEL, 57+, HEEM HEPA 7 4 Vo REERLLEELA
W, 4BHORRICBOTERARESE TSt VBRTRICE X 2B LA, UToREE.

(1) FAF—~—BEARBRICBV TR, RENREREFE Y54 -5 & L TARRRAREERL, ©F
BEERE D L OFR A VA —~—BREEEET 2 ERICBT 3BT LT 21T 70

Z OFER, BEXSE, BERHEEHET 2RROERERE v VHNBRERE (=RKEE), KE0&8&E ML
2 VREFHEN S — v & OMBLERICIRIEL, BICRA LAt — ~—REORE L, vV NBREE - ARESE
OFEXHIBIRE L VBRE L IBEARAT O VAERERICEKET S 2RV L,

(2) BerRBREARICBVTE, v VNTREBRERRE L CBEe r v MR LR, BEEEAT R0
HALREDORY, 57  VRICBY BEREBRETANI, TOER FRAOES, BELLY I PRITE-T
BREL, THO HEPA 7 4 V5 BLUHHRBORSHRIERRFINDE I EERWE L, I 2 7 vt
NEMOBREREDER, BLUE 257 b ORBIEIIC L 2ENBEDRIEE TH 5, /-, REOBREES 2
AL 2EEEE — v —OBAEMRE, EEB~VFDOR) y 7P - KBicxd % 7o 7 oREEin#EIc & - T
EBxh, -5 —DEBRELTVIEERVELL,

3) HeRMEEHRRIcBV TR, EEREEEHNS LEEC, —HNOBARE L TEROBEORED
HEA BRI X AS, BEEEEE LT, ZORBR, £ — 5 - 0BEMAE, BLrn@RaAR & FEc,
ZEINLEDRY v FRE— 7 HBRICKT 3 7o 7 oEiREC X - TERES L, HERoREMIFRRESNS
TEERWE L,

(1) BEEEHRIcBOTE, ERERZEFVEIRICKEAS, OO0 TREBRESERRIL 72, £0ER,
o — FORIFICAEMCAVWONETES, RBREOLER T — 7 2ET A LICKRIIL 1,

(5) PlEoERic kb, BOEGESRO v VRKRE, [FLBEERELLERIGS | ICED O FHEEEL R
TEEHEI LT,
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AWIRZZTT B HD, LV ESRELURFTER FER: SATHE, €I oFkiclx
OERBIPE L TRV ST LT L, EE#HOLLET,
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Appendix

Al. FiRF—9OWMEHN

F2Y DT =a— N ry—FT2BOERGRTAERMEESHZH, HRS 7 bicBF 57 =a2—
NRIHEIFT4 (B4 7)) KL 3HEF— 5, MESKLETH S, TOHHE, 7T=2—"0EZFEHNI%EE
RUESIERT 2ZEH OB CHEENS S b, SETEEL(LICBRELITVI EEH B,

FT4 0£FH T, Behri@ERARICH VLTI EXPL 2001 ~EXPL 4003 ¥ ¢, BT ELRARBRIcEL TR
PRES 2001 ~PRES 4000 % T3, BN EVS 47 LT, HZ 4 7FT4 L88F) ZHVTW, JDcd,
FOHARMRAIS N 2L 0 KIEICFE -7, EXPL 4004, % & PRES 4000 LIE& 13, FT 4 ZEE %25
BlicZZ o (UTF, $rFT4LEET) OT, ZOHARHHMEETE B DICE -1,

HER S 7 B, PERBE® HEPA 7 4 v 5 OBERMAFE ST 2 LTEEL T -9 TH S, LT, &
KIHY 4 7FT4 2V F— 9o - RBREMICHEET 5 LICEAXESE, UTOMEET- 15,

A1l 7z a—KERHAFE
7 = 2 —NARREF OB, FRABRBEHICANZ T2 —Ne vy —icRKET3E2F2EHIL, Cchicg
BoE¥rAW-BELEL THEBEZENRT 3, CoBBEREALUTIRT,

0.01252 0, [AP P T,

P A
3600 n P, T,

- Q(Nm¥/s)= + Fy 2 (A.D
f

&
g

Q : HE (Nm¥s),
K @ v+ —EEH FREFREO,
D @ BHAE (mm),
4P . EZF (Pa),
P, : ¥zREHN (kPa),
P, : 0°C #2FEH (kPa),
n - HREE (kg/md),
7% - 0CHZR (FR) ®E (= 1.203kg/m?),
T, : ¥REE K),
T, @ #REE (=273.15K),
Fr | VA / VZRIC K BREBRE K ORIERE~ 1,
Z, : 0°C, latm (= 101.3kPa) &} 5 # 2 THFEH=1,
Z, . EEIREICBT 34 2 ERERE
¥,

Ty
=" TIP_n (A.2)
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DORAFRAH 5, K (A .2) ZHVTR (A1) 2K THIL,

s KD? [AP+P
376y — .15, _D° 1
Q(Nm®/s)=0.697 + 10 Zre T, (A.3)

BROND, JERE T, BLUOKEEMESAP, ELTIR, Toa—~"tr4—icd-&bRVRENE L OF
Tt OESZEBT %,
ICT, MEITFT2B, FT41BALT, UTOEMEZ SN TW3B,

K D (mm) Z 7o (PRES) 7o (EXPL)
FT2B 0.645 204.7 1.0 1.293 1.097
FT4 0.616 593.8 1.0 1.293 1.097

1AL, HRAEE i, BerBRARCBO TR v b KEBRES ROBE (= 1.097kg/m®) &0,
BEEFABRICEVWTREIEE (= 1.293kg/m® 2L 3, chonfEsx (A.3) RALT, &5,

Qup=0.4636 - /Agipl (A.9)

(A.5)

BELN B,
1L, Qpl 257 MREIHFT2BIck 25& (Nm¥/s),
Q : HERY 7 VRBH FT 41tk 3B (Nm¥/s)
TH 5,

A1.2 IBYA4TFT4F— 9 DHIEL*

IHZ 1 7 FT 4 ZHE OBER( LR OBRMRRIC L BNV 20ER, 00 2FBHEACH L TEFE
T ORBEISEBIRC &L WA HE L TANBIEMRE T 2L ICK OBIETE 3, 2T A, T ORREEK
BE{FHTHEDT, COFERENLL,

L L, @KL, THbbRBOTANBES &7 MOBICHEALTOWIHIE, FRY 2 L OBk S
YN=RELTWEOT, H257 rOWBE(LESLLIckY, HRY 7  ORBEAHRT B C & 2T
X3,

TRb5, PR P RRE, $2 57 MEE (FT2B) L8R5 7 B (HY A 7 FT4, HiFT4) o —
JEHEOHBIZERD B Ltk - THERIL 72,

Fig.A .13, B2 57 FifiB%E, MEcBERy 7 ViB%EE D, H—0RRICBIFZFT2B EIHY A
ZFT4, HIFTADTF— S DE—7fli% 705 b L1z bDTH B, WFRDF— 5 b, A .1 e~ HETR
HBOoNKSDTH B, OBLUVOE, ThENECHrLBRRRBEBE LRARICBIZFT2B &IHS 1 7 FT
4DE—-7fEOMERERL, @BXUOR, BULL, FT2B EFHFT4 0¥ — 2 OGS %ETT,

KicsE2 57 L EHERS 7 F ORBE—~ 7 lH—HS 2151, ZOMEARRGDOBE FicgEss, b
BIXRTEROTILH B, 37bB, FTADE -7 fEIZFT2B X 0EVWI EAHOHhTH S, T, FT2B
LFFTADT -5 3+HMEWTE B LRET NI, UToKMsEEsh 3,

- OH% 1 7FT 4 OfRfld, EBREOREISERETHS ML,
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Q@EFTADE—-7{HIZFT2B DY — 7 EOHK 92% L¥Mish, FHFT4 & FT2B oibalR, FAEED
X092 DELBITIZITES,

Thbb, HY4 7FT42HVERRCBIZHER S 7 v M 2HBO Y -7, ZOHBRICBIFS FT2B
DE—-7{HD 92% HERVEEMETH 3 L Bbh s,

Lichi-T, HBE-7@IcBALT, UTFOMEFEEAREESLET,

(WH% 4 Z7FT42AVWRBRIcBI KRS 7 VHBY -2, IHY 1 FFT4D7— 9 %%HIL, FT2BX
0.92 Iz & - THEEA (RHIEMD &L,

QF FT407—4%, FT2BOF—%i3, #0x AT 3,

KEBEC—I7EBE257 P LRSS 7 PicBOLTPPETT 2EAE, BROLMND P, REBEHRE LI
X o THE SV ZABEEBPICLS 3 EBbh 3,

5

| I ! ,
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Fig. A.1 Comparison and correlation of flow rate data measured at the second duct and at
the exhaust duct in the deflagration test and pressure transient test.
@, O: data of low—speed response flow rate sensor.
® ,©: data of high-speed response flow rate sensor.



