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Abstract: Flow coefficient of injector elements having almost the
same dimension with the injectors used for the test firing of full scale
liquid hydrogen-oxygen rocket engines was studied. In these flow tests,
water is used in place of liquid oxygen and the flow coefficient is
derived from Bernoulli’s equation. However, the value obtained by this
procedure is not an universal constant and affected considerably by the
experimental conditions. So that,in the liquid flow system, pressure
difference at the injector DPOi was normalized by the down-stream
pressure PC and the non-dimensional ratio of DPQi/PC was
introduced as an useful parameter to describe the change of the'ﬂow
coefficient reflecting the flow experimental conditions. In the gaseous
flow, Fanno’s equation was applied to derive the flow coefficient and
the experimental results was described as the function of Mach num-
ber.

In the liquid flow, the flow coefficient Cd shows a maximum at the
low ratio DPOi/PC and the variation of Cd against DPOi/PC near the
maximum was characterized by the injector designes. The other
remarkable point of the liquid flow is indicated by the abrupt change
induced by the cavitating flow. Therefore, it is important to carry out
the flow test at the high down-stream pressure and to keep appropriate
DPOIi/PC value to presume the actual flow observed in the engine
firing.

In the gaseous flow system, the flow coefficient Cf is obtained as the
function of Mach number M, and Cf starts from the low value and
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reaches to the constant high value as the increase of M. The coefficient
Cf to be observed in the engine firing is able to estimate from the flow
tests carried out at the ordinary ambient pressure using room tempera-
ture guseous nitrogen in place of cold hydrogen gas so far as the
matching of M is realized in both cases.That is, there is no substantial
change with the variation of fluid temperature in the range from 100 to
300 K.

The possibility of the interference between the simultaneous flows of
oxidant and fuel, in other words, the acceleration or deceleration of
flow by the flow of the another component is denied within the flow
conditions encountered in the firing tests of full scale engines.
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BAD 7 -5 23S 17 (K 23). FED/NE OAFTRE 1 ORHERO K> <R D 2k
BEWCER S 2 IHEBOD 7% 0 RIF R FE-RERS 2 5h 3, BRERIIE 6 10 —IF
EhTED, BonRER
© ZEEDQNSOHT Ca R ERL DPOJP K%k Co iR, E7A & ETD 1ok
EW&%u&w.%@uﬁU74x§Eﬁ,&—Evﬁiﬁ,ﬁﬁ&@3%@~ﬁb;<,
MEMEOFEEIZE L,
@ K23 358 37°C, ARKI 30°C TEME NS, EE 2.5ke/ cm?® (HET Ca 1o By 28
E%n%.@%ﬂ&uwﬁn%,Z@ﬁ%ﬁ&bf%ﬁ&@?@@%%mﬁoﬁD,*v
E7—ratMET200LRoN02 (i 2).

ii) HERRV
M$ﬁ§?ﬁ%@€ﬂimmwxyu—f)@;5m@k@%i?m%ﬁﬁiéaw
T, ILE Y — - fiEH (No. 70527, 166 cc/s LR), 56 1 7 4 2, 0.5ke/cm? Z/E
RTICHUE Z 72, INRBTH 2 O TABEICEREL, HEBTCHER SR CHBT 2. 20
cc/sUT TS — & BB L 2 WO CHBES T L L7, RERESEIE 7 o —

%6 BN QB:)—=x QBB—QBG
ABRMEY ETAW 1) 74 28¢ ¥ — itk 1000 ce/s (No.70057)

L g Noo MEM 5y T No. I 525
QBB 1 R~ ~12 kg/cm? QBE 4 Kl 2.1~2.4 kg/cm?
2 ” 8.5~13.6 5 ” 1.7~1.9
QBC 1 K 4 QBF 1 R~ 5.5~6.5
2 R~ 6.5 2 ” 4
3 K 2 3 ” 6~7
QBD 1 ” 1.4 4 ” 7.6
2 ” 1.7~2.0 5 ” 12
3 ” 2.3~2.6 QBG 1 Kl 4~4.3
4 ” 2~4 2 ” 1.8
QBE 1 ” 1.8 3 R~ 1.5
2 ” 1.5 4 ” 3.3~4.3
3 ” 2.4~2.6
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0-6 —12
23
1.8 AB-SERIES
| QBH-GBT
3 : *
Xl M
iﬁ’ X o~
&
d *f
. DPin Kg /CM2
0.8 X -
24

L7285, E10D & ks, NRBEOFCHBAEMSRS 02 (K24). RIRLZE23T QBD
D—H Co O LRIEER b & Fh T DREBBETIRA (BAEMICSD >7272
HTHDEDRmERTT.

iii) EABXVI

(B~ o BT B 1T B AERFRIRBFERD 72012, KIRFRT TERA A, 5¢ 41 7 4
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x7 ABV QB J—x QBH—-QBT
BRI Y E7TAW A1) 74 25¢  F—t > ifitit 166 co/s (No.70527 ) K Bk

T=2774Hh i T—8T7TANG K F—8T7 ALY N
QBH 4 QBL 4 QBQ 4
QBI 3 QBM 3 QBR 5
QBJ 4 QBN 5 QBS 5
QBK 4 QBP 5 QBT 5

1 GAS FLOW
GBY
&
} +% ] l"{?‘l ¥
ﬁ?i"iﬁ‘
X

il

0.8

25 BN ARBOTEIRH

Ay AV 7 4 AZERF 0.1keg/ cm®, BEBEZEEE 0.2ke/ cm? 2, ¥ — o HBEF 544
LT 7Y 7R ECEZ THAILI: ¥4 3V 3R 7 — VHBRO 72 NTC 12§
L7cDT, RECSETIER, BTL 7o, EBRRERIIK 25 CBESATBD, v v B
T2ECr o ToHEEMALL, 2BA AHBEEFBEHOTK Y TF L o 8IS0 BE L,
HAERET 77 =R THRTRDES £ L1ds, EHOH AREELS A OTH R SR
W BBIHR2 58 Ok EBREIREOKR = H, A Fo o WL LTI
TETHo7), WEHRELHEORO V250 BEDBTHRIG Lk > TREMETL, 4
T4 AZEEIDRD L REBOREME L 13— L %o -7,

§5 MEREBRE DOLEE
i) TC1002 (10 b > #EH#EEMEED D HIKRER)

BRI HAESRER EID TIThbh T3, ZORRICY L%, RER OB R
B ENABICED 5N T2, > TRERBOEIMESHRER CHRLHEST 2 - L1t
W TE vy, BRED/ T X —F T 2 BBIIAELL TW 33T TH 2. TCL002—1
—2~—1-4DXBRHER LY SHHEBTT - 2L TE 8 ITRL.

a) M%E®R

PBEABR COBESIREE X 95~100K WEFL T30 T, BEMNEIAERD S 1M

RV, ZOMDERE ST A —5 L OHEERFAIH, DPO/P., v 4 7 VI, Fld

This document is provided by JAXA.




18 FHUFEHEFTERS #1845

TABLE 8-1 TC 1002 <LOX>

PC POi TO WO DPOI/PC CD
KG/CM 2 KG/CM 2 K KG/S

1-2-55 24.72 29.33 102. 3 13.19 0.1865 1.271

1-2-105 25.97 30. 84 99.4 13.97 0.1875 1.300

1-2-1585 26.47 31.62 96.5 14.37 0.1946 1.292

1-2-205 26.27 31.98 96. 3 14.54 0.2174 1.241

1-3-5S 30.03 37.44 98.6 17.14 0.2468 1.290

1-3-10S5 30.43 37.62 96. 4 17.15 0.2363 1.304

1-3-1585 30. 48 37.56 96.0 17.09 0.2323 1.308

1-4-55 30.29 37.57 99.5 17.10 0.2403 1.301

1-4-105 30.29 37.39 95.4 16.97 0.2344 1.295

1-4-155 30.29 L 37.27 94.9 16.99 0.2304 J 1.306

TABLE 8-2 TC1002 <LH2>
pC FEi TF WF GAMMA M CF
KG/CM2 | KG/CM 2 K KG/S

1-2-58 24.72 33.06 114.6 2.600 1.453 0.647 0.805
1-2-105 25.97 33.78 109.8 2.617 1.476 0.610 0.797
1-2-158 26.47 34.44 112.8 2.635 1.463 0.613 0.799
1-2-20S 26.27 34.26 111.9 2.609 1.467 0.615 0.790
1-3-55 30.03 37.91 123.0 2.746 1.427 0.582 0.823
1-3-10S 30.43 37.85 119.4 2.818 1.439 0.560 0.851
1-3-15S 30.48 38.09 117. 4 2.843 1.448 0.564 0.839
1-4-58S 30.29 37.95 113.2 2.800 1.467 0.564 0.810
1-4-105 30.29 38.19 109.1 2.853 1.488 0.569 0.797
1-4-158 30.29 37.58 109.6 2.782 1.484 0.549 0.811

WFRIESLTH Calz—ELTB VIR S, BREEHREBTO DPO/P 13 0.
18~0.24 THBIRH Ca1.24~1.30 THZ DT X-, FL-3 ) =X 28T % DPO/Pc=0.2
TORBEMRB KT S &
st XA XB XC XD XE FLS FLE

Ca 1.08 1.23 1.26 1.21 1.24 1.34 1.32
FEEst FLD FLD FLH FL) FLS FLT

oF 1.34 1.38 1.36 1.34 1.33 1.30
L h, [F—REafhE| T bz FL-v U — XTI B & FRREAT & TEERL, R
8 DIRERERTD Cy L b—HL T3, Lo LUERERSE TC-1001 WKOWTDZEE
TTORBER Ck3) 2BET L L
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1 15 TC1002
S x:iﬁ-‘«ﬂ“&‘*ﬂ»wd TR 3
TC1002
]
* TC1002-1-2 ; At . Xl B
° TC1002-1-3 ‘?» S N
x TC1002-1-4 -+
. TC1002-1-2
. TC1002-1-3
. TC1002-1-4
0 T+ K Re
00 ‘ - IESE: ' * ‘ 50

26 TC1002 k%R

LOX I  Co=15.063(1+4.868X1073 T;pn;)
LH: fI*  Cu=96.902(1—1.377X1073 Tin;)

TERDLINZ L) CREMRENRHIN TS, - TARE & R 90~100 K 13 & 1= 5
CHE~5K ORMIZBNIZBEESZEALECDO» S LLRw,
b) KFER

MBEARTOWMBRBLY F A vy 2 HOFS2FE L THE L2, C, OBEEE
B, VA OV I 7 USRS O O AR IBMER & D SMEZE D 2K, Re=0v-D/
v, v= BIRUABTER) toMIcE»r CHENR SIS (K 26). Xt Ty, & R THBIE
BORNESHEL Tw 2, ZhidFEL L TEERRICHEZ > TERMERD FEL, R,
BETT2 2 AL TWw3, BEBERICOVLTIE PL~PP 0EEE] (K16, 20) 2
Ronsd L5 I0REMRINEL, CratRe bIZIZ—EL T2 (UREHK). Z0BHhs
BRTORABRE 100~300K T3 C, 3L T—EL TV 3 B EIERICT 3 & Cy
BETLHBEDZD0E Litkn,

Cr DMIEIZ DV TIIR 8 L W MBERBR TIZ M=0.56~0.61 T C,=0.8~0.85 iz
L, M=0.6 TOEZXFABRTIZ
HES (GH,) PL PM, PN, PP PM, PN, PP

Cr (RE) 0.92 (293) 0.86 (150) 0.85~0.89 (100 K)
[RIFFESY (GN2) FLD FLF

Cs 1.0 1.0

THBEH & < —BL T3 (TC1002 TREFLEROFENV LD T, HILERH & DFE
REEL T30, BRESBROA C REMITLAS R 23T THS),
ii) HST701 (7 b > EHEREBRDR T — Vv 25 LARER)

BB IIHHBRER ETA, ETD O IZ DWW TITFb T 3 48, MRS 2 3 ETA b33
HanTws, R9WCAT— YRR HST-701-1-2, -1-3, -2-1, -2-2 ® 10 BEEO 7 —
FERRNLTEL,

P AR TOARDBERBUIAER L 2 HEANZ L,
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TABLE 9-1 HST 701 <LOX>

PC POi TO WO DPOI/PC CD
KG/CM 2 KG/CM 2 K KG/S
1-2-10S 29.26 31.00 94.8 16.18 0.0594 1.994
1-2-20S 29.39 31.23 94.8 16.24 0.0626 1.947
1-2-30S 29. 94 31.71 95.1 16. 42 0.0591 2.008
1-2-40S 30.08 31.94 95.1 16.56 0.0618 1.976
1-3-10S 29.95 32.29 95.9 16. 46 0.0781 1.754
1-3-20S 27.36 29.19 95.4 14.37 0.0669 1.730
1-3-30S5 28.57 30.56 95.9 14.58 0.0697 1.685
1-3-40S 30.63 32.95 95.9 16. 90 0.0757 1. 808
1-3-50S 27.36 29.04 96. 8 14.62 0.0614 1.843
2-1-105 23.53 24.64 94.0 13.26 0.0471 2.044
2-1-205 23.94 24.98 93.8 13.42 0.0434 2.136
2-1-30S 23.53 24.47 93.8 13.33 0.0399 2.232
2-1-4085 23.67 24.64 93.8 13.51 0. 0409 2.227
2-1-508 22.71 23.63 93.8 12.18 0.0405 2.061
2-2-10S 27.76 29.72 94.9 15.62 0.0706 1.815
2-2-208 28.03 29.95 94.9 15.80 0.0684 1.855
2-2-30S 28.11 30.12 95.1 15.89 0.0715 1.824
2-2-40S 25.35 26.94 95.1 13.85 0.0627 1.788
2-2-50S 25.19 26.94 95.1 13.89 0.0694 1.709

Cd

a) HEER

T DBS b EEEEE I 4~9TK T—ELTH Y, BE L OHBIEIRD SN, €
FoR, MERO LA /LA OB SERE CHETIE TV, DPO:/Pc B & UKF#E
BlL A /L A OkEREEFLHR L » SMERE D 2R72) tORK L HERIE o &
D U7-MIEE (2 27) 78, %720 0RpRe7 HST-701-2-1 £ Bk 17 ISHERE L vnlvo, E—

. HST701 3 . HST701
5 o
0
805
, NG
+ HST701-1-2 SIS RN s
% « HST701-1-3 ,x,,mx;!‘%’#n 3{:. S .
’ ' s HST701-2-1 b
) + HST701-2-2 » HST701-1-2
LA 7O + HST701-1-3
S, e o HST701-2-1
& “1@%
b, . HST701-2-2
LT
DPCi /P& x . o RE-H
5 : —0.1 = ‘ ‘ 25

27 HST 701 B8 %I
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TABLE 9-2 HST701 <LH2>

PC PFi TF WE | GAMMA M CF
KG/CM 2 | KG/CM 2 K KG/S
1-2-10S 29.26 31.43 103.9 3. 360 1.508 0.310 1.153
1-2-208 29.39 31.60 91.5 3.390 1. 601 0.303 1.077
1-2-30S 29.94 32.28 82.4 3.440 1.701 0.300 0.996
1-2-40S 30. 08 32.44 87.6 3.460 1.643 0.305 1.028
1-3-10S 29.95 33.33 93.8 3. 380 1.586 0.371 0.870
1-3-20S 27.36 30.45 92.9 3.200 1.585 0.371 0.898
1-3-30S 28.57 31.41 83.4 3.240 1.685 0.340 0.873
1-3-40S 30.63 34.03 83.1 3.440 1.701 0.356 0.819
1-3-508 27.36 30. 45 77.5 3.250 1.756 0.362 0.810
2-1-10S 23.53 25.94 97.6 2.630 1.535 0. 345 0.961
2-1-208S 23.94 26.31 93.7 2.650 1.565 0.340 0.939
2-1-30S 23.53 25.87 91.7 2.620 1.580 0.340 0.928
2-1-40S 23.67 26.11 81.2 2.630 1.682 0.346 0.829
2-1-508 22.71 25.44 84.8 2.600 1.639 0.373 0.818
2-2-10S 27.76 30.86 ! 64.9 2.980 1.981 0. 360 0.634
2-2-208 28.03 31.26 f 68.2 3.000 1.916 0. 366 0.648
2-2-30S 28.11 31.29 63.8 3.010 2.017 0.362 0.617
2~2-408 25.35 28.25 58.8 2.840 2.116 0.364 0.602
2-2-508 25.19 28.28 61.7 2.850 2.030 0.377 0.614

AV (R 0/ (Qv)o E DN L FOAHMENTED S 3 (TEES).

DPO;/P: £ DM 27 cR o502 & 5 1B CH 225, Z(LL T 3/85 X
—7 OFBHIIRHBERETA A TORERBRTO C. B TH (K 24 Ti& DPO,/P.=
02T Ca BRABMICT > TWw3) 24, £ HEEAZL, AFRRLA /A H, H
XHELL, E— AV FHEBOTROKREL R L, Co PR/ ER S5 (HST-701-2-
LBt e LT) FBICX> T LOX HoMlIZ dhic b DL T2 2 L 8%k 2,

RABERBRTD DPO/Pc 13 0.04~0.08 T Ca=1.7~2.2 £ x5 T\ 323, ZDLEHTIL
NERROAEEENET T2 0HERBRTO C.BIXTRICRT & 512, EROM 1%
R, FREHOTD ColEBRE ", MREREBL ZOEAE —BLTW3,

DPOi/PC QZ PA QBH~QBT PB  PC PF PG
0.05 1.6 1.6 1.2~1.3 1.6 — 1.75 1.8
0.1 1.5 1.5 1.5 1.6 1.55 1.6 1.6

HeOomo M 4 IR S

T IORRBRICHIERF L2 (K19), ERostE—x > M HOERERFET 3.
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e 12 HST701
datt * 3 1 *
+ ¢ N "
‘n 'Dx&,q :'ne ' * 5 ] *’
,hfﬁb%x-’éx Lt o fom, Xy
¥ : oW, M‘“iy
. . | I"F* x’%ﬁg,‘h )
phoapas + .
: HST701 g,

* KST701-1-2 1

* HST701-1-3

o HST761-2-1 | + HST701-1-2

+ HST701-2-2 x HST701-1-3
o HST701-2-1
+ HST701-2-2

T+ K Re
Er ) s L n " : . 4“ 30 8] L L L L 130

28 HST 701 7K

b) KkER

C, LMD/ 8T A — 5 L QMR RO 28, BE, Fill, HbEEL, £— XY MR
XD EC bPPRELEL™ BELFICHS ST C, bEHITREZLD, WA
OV ZBUH L TR OMER A > X0 EHTW A (K28), 722 Lw iy 1 ADHE
miciEEs ¥, HTCEIEROBRICAN TS, L bEERRTIE HSTT01-2-1 2355
BTh-7-Dizntl, KERTIE HST701-1-2 s3thd 3FE L 0, BN EEZTRL T
2. A —OOREIZEEMESL TCI002 L0 bBEEZ LT, Cr~Tr OERNE

HST701-1-2 C,=0.860+0.00486( T, - 50)
HST701-1-3~-2-2 C,=0.624+0.00438( T - 50)
TC1002 C,=0.765+0.00323( T, 100)
Lo T3,

WIHEIZ OWCERRERER L BT 5 L, BRI M=03~038 T C,=0.7~1.2
ThHor-DIeL, BETOM=047TO C,EiZ (ETATOWVT)

HmEs QX Qv
Cy 0.9(GH:) 1.0(GN:)
GElis=E) PB PC PF PG
Cr 0.92 0.92 0.94 0.93(GH2)

THD. ZOBESITRERBRTEIVERD S FHEL D b REOWESH -, Lad val
— TS5 T, CORELED THEHFALL 2L CRELTCLEDT, BREBR L
D C, WRELRD D B,

§6 MER
D BELROWERE C. ZEXT/L LT DPO/P. T b bBEREHREELZ THE
CEHEA L EEREL T2 L, EBREEOHEELZITHL T—&HICEERVF5,
@ BEFZTIE DPO/P. D/NIOIITHRRESHET 5, BRAMIORKRT X

R, LA VAN TIZHEBE SRR T i L O TRIRERS,
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E7A QBB~QBG (X 23), QZ, PH, PI (¥ 12), QBH~QBT (] 24)
E’D QE (X 13)
E10D XE (X 4), FL] (K6)
KRRENTE D, BRHERMICEESRD 5h 3, 2 LI E7A £ E1I0D 032 L,
® KEROWMERBC, B~y "BERELL THE—MICHELEBL, ~ v D/
WEITTIR Cr BT T 2EN—RENICEWE 2,
E7A° GH: QX (®15), GN. QBY (E25)
E7’D GH. QT (X 14)
E10D GH. PL~PP (X 16)
@ WERBLL TGN AV TARHKTITR ) ONEBNICEELESE TH 3
», M=04 THET2 L '
E7A° GN. R&BM C,=088 #:QBY (4 25)
E7A GN.: BY%FE Cr=1.0 7 QV, QW
E7A° GH. &%E C,=09 #:QX, QY (X 15)
ERD, Ny, RGFEBRTRALTEX 22w ERS LS,
® LELBERIOLTRFrEF—v a3 OBE (M23) BH20 TEYECHER
BrTo0ENH B,
® MEABRBTON T 2 HBWEATIMER LAZRLOBO [TH) kv rEz
5h3,
@ FXTEER»SAOTOIEHE L ORILEZBT 212012, BERIZDOLTIZEE
LEREHBEEZEA L0 T, MBFRK Ca>1 £ oTWw3, ZOARNETHRREA
MEREHEAT S5 Z LIk D Ca<l DR YREIBME SN L, KEEORKIZIZETADS
S E10D & 0 FERBSRE» T LXK & v, BIE#RIE 2 OBRIZEEL TWw2,
DEHREFBRZDLO»SBONLHRTH LA, Tho iz L TRERBOLS
PFRAILES ET 5L,
1. SAEROFS 2 EREICRD 2 LENH 2, Hlz21E HST701 Tz S FERS TN
SGORBCH-o e Roh, BRAEBRBIFLD C, 29K %0,
o, BEZSRIFERED 100-300 K ORI TIZIF L A CEWVSS, BREESRER 60~100 K
TRFEZETH 3,
N 27, 28R END & D WCHHRE, SU A L XEOMEBL 1 A0 I IE 7,
fORFNEELS 2 THLAEEESH 2.
FOBRBICLD, FIOHW R RERITERT 2 2 LIZHRE 0, 1 EREOSE CHEH
THIEEABEL RoNS, ZRIIRAXTHIEML 72 & 5 CMUNRE, M/NEE»HIE
HHE L 722 o I BRI TRESHHIZ TR S LERNE 2 S,

ftic

%want%%ﬂuqumﬁﬁmbt;5m%@%ﬁ@ﬁhﬁﬁmﬂﬁanfma
Lo b SRR ERAEOTH 255, HERERK A 25 A, \OIEAHESEE S
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£ OA-D M ARSI (K2 B

TR ?ﬁj Kﬁj)AMm 6t SIERE AR E%gcw
E7A TC 701 2.42 4.0 2.7 6° 0.9 2.115 90 8.76

’” EL7A 2.42 4.0 2.7 6° 0.9 2.115 1 0.0973
E7D EL7D 2.32 4.0 3.0 6 0.9 2.115 3 0. 2686
E10 A TC 1002 1.71 3.0 3.1 90° 0.5 1.342 144 4.44
E10D EL 10D 1.91 3.0 2.47 90° 0.55 1.360 1 0.03896
% & TC 1001 1.82 3.4 3.5 90° 0.38 1.246 127 4.12

* ik 4 OWEL LY eI 7 R T S B

2NENH L. MORKTEVI 4 R TEAOLSERVRE

Po—Pi=1/2-0q:* (1—(A:/A2))
—HEEE A DOERE TR

Po—P1=1/2-pq12
Tb%.%@wu%ﬁ%T@E@m;OEﬁuls;Oﬁwfyifb@iﬁﬁf,:n&
WREhE n LFEA TV S,

n=(Py — P))/ (P,— P)
0®@@%ﬁ%6t@%%Aw%®%&tbf%énfwéﬁ[YW4LZﬁﬁ@ﬁ;
b, ERENIES P, P I

Po’_lezl/2‘,06]12[1—77{1—(141//42)2}]
ﬁ&ﬁ?%m%,@%ﬂ@%@%@U/FWH—MMAJ}%ént$EK5.z@&ﬁ
RETEER E Tn L, SEAVEBHBICOVTRRROMBELES.
@Eﬁ@%@%%ﬁ%?éami%ﬁcdﬁl;Dmém§%&ﬁuaéﬁ,ﬁifu%
kOEREE OEELERG 2700, AEERREL TR,

z £ X B
(1) TRW Systems Group, “Aerospace Fluid Component Designers ‘Handbook’” vol. 1
Revision D (1970) -AD-874542 & {HAIIC & < —BT 5.
(2) L.N.Randall, ARS ]. Jan-Feb, (1952) p. 28.
(3) Wok/WR10 b - =9 >y A7 LFRBRGHES, SES TD-81-005.
(4) B, “HBn%, SKeE, p.18
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