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Investigation of Combustion Performance of Turbojet Combustor

By Teikichi OTSUKA, Shoji HORIUCHI and Kokichi HOMMA

Combustion performances of turbojet combustor models are studied varying inlet-air pres-
sure, temperature and velocity independently. Characteristics of the combustion performance
such as combustion efficiency and temperature distribution in the combustion zone are obtained
for different air-entry hole arrangements and fuel nozzles of the can-type combustors.

The conclusions obtained from the experiments are as follows:

1. Within the pressure range from 0.8 to 0.2 ata., overall combustion efficiency changes

with the pressure exponents of 7==1.8.
controlled.

It suggests that the processes are reaction-rate-

2. Average temperature in a cross-section of the combustor decreases by decreasing the

inlet-air pressure.
sure range of 1.0-0.4 ata..

Amount of the temperature reduction is up to 200-300°C within the pres-
The reduction is caused mainly by the spread of cooled zones

given by air-jets from the air-entry holes, the temperature in the remaining zone is essentially

insensitive to the pressure variation.

3. Blow-off at the fuel-rich side remains constant within the range of test pressure pro-
vided that Sauter mean diameter of the spray remaines constant.

4. Obtained heat release rate was approximately 7x 107 kcal/m3h for the condition of p,,=
1.0 ata., 7.=84% and the reference volume given by the volume of the combustor’s straight
portion where the cross-sectional average temperature is higher than 1,000°C.

5. A flame tube having some distance between the combustion zone and the dilution zone
shows better performances than the closely arranged one under low pressure and fuel-rich

conditions.
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—3710.40 | 38.4 | 127.4 | 380 | 70.3| 442 | 3.47 | 26 256 | 230

—3810.42129.6 51.2| 255|68.4| 357| 6.98| 27 552 | 525 | A/F 38 Ccwk sz
—3910.41130.4) 80.7 330|72.3| 359 | 4.45] 26 389 | 363

—4010.41 | 29.41121.0| 410169.4 | 341 2.95| 31 279 | 248

—411]10.42124.0§ 55.1| 300} 74.8| 292| 5.30| 24 556 | 532 | A/F 46.7 twk¥z (B®Hd
—4210.42124.0] 69.31 340175.4 1 293 | 4.23] 23 457 | 434 v)

—4310.42 | 23.6 | 126.9 — 169.31 279 2.31| 32 269 | 237

—44 1 0.42 | 16.6 | 48.5] 340 78.1 | 202 | 4.17| 24 648 | 624 | A/F 37T twdx
—4510.42(16.4 | 74.8 — | 8.9 193 2.58§ 27 462 | 435

—46 ] 0.40 { 17.3 | 114.0 —174.2 19| 1.72| 31 300 | 269 A/F) 120 Ttz (BN EE

BA

—4710.21|33.2] 49.8| 330{45.3| 202 | 4.06 | 24 388 364 | A/F 50 7 T&E

—48 10.20126.0} 38.0| 350385 151 | 3.97| 24 422 | 398 | A/F 37~40 Twx¥ 2

—49 1 0.20 1 26.6| 52.2 — | 48.2| 154 2.97| 24 392 | 368

—501]0.22127.3| 75.5 — | 54.6) 170 | 2.25| 31 3261 295 | A/F 100 tix i x (BHIEE

=1L
—51]0.22116.2| 37.6| —|61.6| 101| 2.06| 30 518 | 488 | R&w (BHEEBEIL)
C.C. No. 2 B8 H 14

A A | ®F i BY¥ | B i 23 AV HE | ¥E

B | Kig # Big | B = b3 | 08| R

5 E | mE AH:F ?i&% xR 7 & O | AE %

No. |PysatalU m/s] ma;mf u ne % |mag/simf g/s| 2 °C|z; °C degtC
3— 1] 1.0}134.1| 74.8 90 | 79.5| 976 13.05| 28 455 | 427

— 2| 1.0!34.8(119.0| 110(84.9| 998 8.39| 27 321 294

— 3| 1.0|29.4| 75.7 95|8.6| 835]11.03| 30 484 | 454

— 4| 1.0129.7|110.8| 115|82.8| 847 | 7.46| 29 336 | 307

— 5| 1.0129.4(111.9} 115{83.5| 836 | 7.47| 30 337 | 307

— 64 1.0]23.9| 55.6 95[190.4] 680} 12.23| 29 662 633 A/F 50 CTHREIIZL YkEz
— 7] 1.0|24.0| 79.0| 110 8.3 | 68| 8.67| 28 467 | 439

— 8| 1.0]24.51117.3| 130 87.8| 697 | 594 | 29 337 | 308

— 9| 1.0|18.4| 53.8] 100]92.1| 519| 9.64| 32 693 | 661 | A/F 45 CiREhz &L b x
—10| 1.0118.7 | 81.0} 12587.2| 531 | 6.56| 30 463 | 433

—11| 1.0(18.6119.3| 150 88.1 | 527 | 4.42| 30 334 304
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x oy bV BEEROBREHEE O 29
A A I &¥ 2% By | # e 22 AL | MY | FE
B’ 2 I 5| P M| 8 g o = D#EJ '}é]ﬁ
5 H | AitF ng% bz § 4 &7 oE | AE &A
No. |PisataU m/s ma;mf u ne % |mag/s|mf g/s| ¢ °C | ¢, °C degtC
3—12|0.80137.7| 80.4| 100 |74.9| 854 10.61 | 31 408 | 377
—1310.8038.5|121.5] 120 78.9 8751 7.20 30 298 | 268
—14 1 0.80 | 29.5| 76.8 110 | 77.4 668 | 8.70] 31 437 | 406
—15]10.80 | 29.5 | 115.5 135 | 84.4 668 5.78 31 331 300
—16]10.80124.1| 60.2| 105!86.0| 552| 9.17 | 28 500 | 562 | A/F 53 Tz
—1710.80|24.1| 73.4§ 115 86.8| 553 | 7.54 | 27 499 | 472
—1810.80]23.9] 106.1 140 | 88.0 557 5.25 23 363 | 340
—1910.80|18.0| 50.4 110 | 86.5| 405§ 8.03 34 696 | 662 | A/F 38 Tk x
—2010.801|17.8 | 79.7 145 [ 87.8 | 402 5.04 32 462 | 430
—2110.8018.71120.9| 170 | 87.5| 422 | 3.49| 32 321 289
—2210.60{35.2| 75.9 115 | 67.4 599 7.89 1 30 380 | 359 A/F 56.7 TSz
—2310.60|35.3|113.5} 140 | 77.8| 596 | 5.25i 34 316 | 282
—24 10.60 | 30.1( 78.3 1251 71.1 509 6.50 | 33 400 | 367 | A/F 62 Tz
—2510.60130.4| 118.7 150 | 81.9 514 4,33 32 316 | 284
—2610.6023.5] 58.8| 120 |84.1| 410| 6.97| 23 584 | 561 | A/F 50 TS x
—2710.60|23.1| 77.9 140 | 80.7 | 404 519 22 440 | 418
—28 10.60§23.31118.9| 175{84.5| 4091 3.44 | 22 315 | 293
—2910.60|17.6 | 49.6 130 | 86.9 299 6.03 31 706 | 675 | A/F 39 CiR®hiz Tk
—30}10.60|17.5| 78.6 165 | 83.5 | 297 3.78 | 31 458 | 427
—31]10.60117.71119.6 | 205|88.1| 299 | 2.50| 33 336 1 303
—32|0.40 | 39.2| 67.6} 126 | 54.7| 45 | 6.75| 23 351 | 328| A/F 57 T\
—3310.40 | 38.5| 85.3 140 | 63.3 | 448 5.25| 23 327 | 304
—34 | 0.40 | 39.0{ 130.7 175172.9 | 454 3.47 23 255 | 232
—35]10.40131.61 82.7| 150 | 69.8 | 367 | 4.44 | 24 360| 336 A/F 60 Tz
—36{0.40 | 32.5(.128.2 190 §{ 75.0 3771 2.94 24 267 { 243
—3710.41 | 24.5| 66.4 150 | 73.5] 295 4.44 20 463 | 4431 A/F 56.5 Tz
—3810.42 (23.9| 84.7]| 175 76.0| 294 | 3.47| 21 385 | 364
—3910.42124.0 126.1 2151 75.3 294 2.33 1 22 270 | 248
—4010.42 ] 16.5 | 48.7 160 | 79.6 | 203 417 | 21 654 | 633 | A/F 42 Tt 2
—4110.43116.2| 55.3 170 | 81.0 204 3.69 | 22 596 | 574
—4210.39)18.7) 77.4| 2001]79.8| 207} 2.67| 30 445 | 415
—4310.39118.7]113.4| 240 | 82.5| 207 | 1.82| 30 326 ] 295
—44 10.19(136.0| 76.3] 205 40.8 195 2.5 | 29 249 | 220 A/F 65 Tz
—4510.19135.3 ] 112.7 | 250 40.2 191 1.70} 29 176 147
—46 [ 0.19130.7 ] 75.4| 220 45.4 166 | 2.20| 29 2751 246} A/F 57 Txiiz
—47 10.19130.6 | 111.1 270 | 45.0 164 1.47 29 198 169
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30 eI R AT 4 204 5
= A | &F %= wmYy | # % 24 AL | ¥ | &
B o o| ks % i B = =3 |83 kg
& % | TR * A | % i b wm| VR | A& % e
5 B | E&E Aﬂ:F SgM% b # & O | 2K %
No. |PyatdU m/s majmf " | 7c % |[mag/smi g/s| 11 °C| 2 °C e
3—48 1 0.19 1 26.6 | 79.0| 240 | 45.7 144 1.82 29 267 | 238 A/F 50 t¥xi§z
—4910.19 | 26.8 1 119.8{ 295 | 51.5| 145 1.21 29 208 179
—500.2017.3| 50.0| 235 57.1 99 1.971 28 479 | 451 | A/F 40 Teeix
—5110.20}16.4| 74.8 | 290 62.3 93] 1.25¢1 30 368 | 338
—5210.20|17.5| 121.7 — 659} 102| 0.831 23 248 | 225
CC.No.2 % 8 % 0.5¢
* A B e 7y | # % # AL HY | ¥E
%4 = e 5] P iy | B k! * LRS!
F O MR A B % i, b} al R & 1% £
5 FE | mH A‘H’JF S%I% <3 & B2 o | 2E EA
No. |Pis ata'U m/s mafmf u 7c % mag/simf g/s|#; °C ¢ty °C degtC
4—110.19136.2| 88.9 52 137.2}1 200 2.25| 23 196 1731 A/F 80 Ttk %
— 0.20 1 35.6 | 121.0 59 | 47.6 | 207 1.71 23 187 { 164
— 3]0.21126.9| 83.8 53 |147.6 | 165 1.97| 22 256 234 | A/F76.8 Tz
— 410.19 | 27.8 | 126.5 67 | 52.7 153 1.21 24 198 | 174
—510.2018.1| 79.8 66161.0| 105 1.25| 24 323 299 | A/F 56.2 Tz
— 610.2017.9 | 125.0 78 169.9 104 | 0.83] 24 256 | 222
C.C. No. 21 g & # 2¢
ES A | ®F e BRY¥ | #A 75 2R AL | ¥ | 2
B (0 I -5 # iy | BE X H | O }":]ﬁ-
* B R B | % pi W m| YRR % B
5 B Ai‘.tF é%l% p: B B8 A | A ’%’
No. |PisatalU m/s ma;mf u 7e % mag/s|mf g/s| ¢ °C | ¢, °C degtC
5—1}11.00[24.5| 50.0} 175|53.7| 695 | 13.9| 30 454 | 424 | A/F 43 T2
— 210.99}24.6| 80.0] 225|88.7| 691 | 8.46| 31 452 | 421
— 310.99123.9|118.6} 285|88.0| 68| 578 31 335 | 34
— 411.00|18.6| 52.8]| 210}70.0| 535]10.12| 29 548 | 519 | A/F 38.5 T %
— 510.99]18.9) 84.0! 270 90.6| 534 6.36 | 28 459 | 431
— 610.99(119.2]125.7] 325185.8| 545 | 4.27| 28 310 | 282
|

This document is provided by JAXA.



Vry bIY VREROREIEEOHR

31

+ % 4
CC.No.1 m & # J-33
DEEEOME (EHFHOOER) cm
B AHT B
A/F . . N
. P t . [y Iy ) 3
No- | Pue ata ) Um/s | majm |y g6 )7 2 8B x )7 2 BE kg )7 S BE kg o ) 7 S BE
1—2 | 1.00 | 33.5 | 78.2 | mei&, %% 1,300 | % } :
—3 | 1.00 | 34.5 [116.2 | meim 1,500 | # |
— 4 | 106 | 284 | 47.4 | & | 1,300z !
—5 | 1.00 | 29.0 | 49.6 |, = | 1,200 z= i , ! |
—6 | 1.00 | 28.7 | 73.8 | M 1,450 | % |
—7 | 099 | 29.6 |118.8 | Bl 1,450 | % { !
—~8 | 100 | 23.0 | 39.4 | = | 1,300 |8
—9 | 099 | 23.8 | 51.4 | ®;; 1,350 | 2%
—10 | 0.99 | 23.5 | 8.5 | % 1,300 | #% ! ;
—11 | 1.00 | 23.2 |121.1 | % 1,250 | % 5
| |
! i
—12 | 0.99 | 17.4 | 36.9 | % 1,300 | 2=
—13 | 1.00 | 17.3 | 47.0 | % 1,400 | &
—14 | 100 | 17.2 | 81.0 | % 1,250 | #8
—15 | 1.00 | 17.3 |118.3 | % 1,100 | %
—17 | 0.83 | 34.7 | 83.0 | &g 1,000 | zs :
—18 | 0.80 | 36.0 |126.0 | = 1,000 | 2=, %
—19 | 0.79 | 28.5 | 48.5 |, & | 1,150 | &
—20 | 0.80 | 28.4 | 78.0 |#&, 7| 1,200 %, %
—21 | 0.81 | 27.8 [116.0 |, z=| 1,150 | %
—22 | 0.80 | 22.9 | 39.6 | & 1,250 | g%
—23 | 0.80 | 22.7 | 50.3 |, zz| 1,300 | 2= ;
—24 | 0.80 | 23.0 | 80.2 |4 1,250 | z=, % |
—25 | 0.80 | 23.0 |118.0 | 1,100 | %
—26 | 0.80 | 18.4 | 40.2 | %, z¢| 1,300 2=
—27 | 0.80 | 17.2 | 5L.0 | % 1,350 | 7, i
—28 | 0.81 | 16.9 | 81.0 | % 1,200 | %
—29 | 0.80 | 17.1 |124.0 | % 1,100 | % |
30 | 0.60 | 341 | 185 | g 1,100 | 2 |
—31 0.60 | 34.1 |118.0 | & 1,100 | & ;
—32 | 0.59 | 28.8 | 48.8 | & 1,150 | % :
—33 | 0.62 | 28.4 | 828 | & 1,200 | 2= | |
—34 | 0.62 | 28.3 |124.7 | %k & | 1,150 & ; |
35 | 0.60 | 220 | 36.2 | & 1,100 | & |
—36 | 0.58 | 22.4 | 47.7 | g 1,250 | # ]
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DEEEOMNE (EHRF»HOHEE) cm
& KW _
ERJFEAORE FHRE il 31 14 40
A/F . . . .
No- | Pas 2@ | Um/S | maym |k g2 > ol 7 3 Bk s 0] 7 28 kst o 2B g e o] 7 2 I
1-37 | 0.59 | 22.5 | 77.8 | & 1,250 | #
—38 | 0.59 | 22.2 |118.0 | % 1,150 | # ! ;
—39 | 0.59 | 16.6 | 36.1 | % 1,200 | %, # :
—40 | 0.59 | 17.6 | 51.8 | & 1,250 | 8, # | :
—41 | 0.59 | 17.1 | 79.4 | &= 1,250 | & |
—42 | 0.58 | 17.3 |119.0 | & 1,150 | & !
—43 | 0.40 | 36.7 | 8.6 | g 1,150 | % i
—44 | 0.41 | 36.2 |120.7 | % 1,000 | # ;
—45 | 0.41 | 282 | 39.1 | g %00 |8 | ;
—46 | 0.41 | 28.1 | 50.3 | & 1,000 | &
—47 | 0.41 | 29.5 | 83.0 | & 1,08 | # | |
—48 | 0.41 | 29.3 |124.4 | % 1,050 | #&
—49 | 0.41 | 23.3 | 37.8 | & 1,000 | #% | f
—50 | 0.41 | 22.9 | 51.0 | & 1,100 | # § f |
—51 | 0.42 | 225 | 8.2 | 1,150 | % f f |
—52 | 0.41 | 23.7 |126.0 | & 1,050 | & : | 5 § i
¢ | !
—53 | 0.4 | 16.0 | 35.2 | 1,000 | & | | !
—54 | 0.41 | 17.1 | 53.0 | #, # | 1,200 | # E '
—55 | 0.41 | 16.2 | 77.7 | %, & | 1,200 %
—56 | 0.41 | 16.3 |117.0 | #%, # | 1,050 | #
—57 | 021 | 309 | 36 |g 950 | &z ; ;
—58 0.20 | 33.4 | 50.3 | & 950 | # ]
—59 | 0.20 | 341 | 810 | & — g |
—60 | 0.24 | 23.9 | 37.0 | & 1,050 { &
—61 | 0.23 | 24.7 | 48.6 | g 1,050 | ig
—62 | 0.24 | 240 | 786 | & — &
—63 | 021 | 155 | 36.4 | & 1,050 | 1@ :
—64 | 0,21 | 16.2 | 49.9 | 1,000 | &
CC. No.2 muH 2
DEETEOME (EHFH»HOERE) cm
RAWE
A/F . ] s N L
No- | Pasota | Um/S | mmamf |y s 0 )7 2Bk st |7 285 k g5 00 6|7 28 kgt oo ) 2B
2—1 | 098 | 33.7 | 71.9 | ms 1,220 | =z 1,400 | 2 2%
—2 | 1.00 | 339 |112.8 | % 1,500 | & 1,650 | %
—3 | 100 | 29.4 | 7.2 | &= 1,250 | ##mze | 1,430 | %
—4 | 100 | 200 |12 | % 1,450 | % 1,620 | % #
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v

zy bT VY VREESOBREEMER O

DEEEBEOMNE (BHREMLSOFERE) cm
B Al
ERES\AORE TR it g 13 23 45 57
A/F . . L .

No- | Pu ata| Uim/s | ima/mg Mm&”%fﬁfxéﬁweg”%gﬁx%@@”féﬁx&o@”i‘éﬁﬁ
2—5 | 1.01 | 24.0 | 49.7 | mgaig | 1,150 | #Figm | 1,120 | m% 1
—6 | 1.00 | 24.0 | 739 | % 1,280 | # 1,500 | % %
—7 | 100 | 25.0 |122.2 | % 1,450 | % 1,620 | %

—8 | 100 | 180 | 53.1 | = 1,150 | 2o 1,170 | s =
—9 | 100 | 181 | 80.0 | % 1,250 | %& 1,450 | = -
—10 | 1.00 | 18.2 |121.3 | % 1,430 | % 1,650 | %

—11 | 0.80 | 37.0 | 8L.1 |x% 1,250 | zs 1,450 | 7% 75
—12 | 0.8 | 38.2 |122.0 |#% 1,400 | g2 | 1,580 | =

—13 | 0.81 | 20.2 | 55.1 | wgx| 1,060 | 1,250 | 2 29
—14 | 0.8 | 290.7 | 76.8 | % 1,280 | mRese | 1,450 | 2= 7
—15 | 0.80 | 29.1 |114.9 | % 1,400 | & 1,580 | 4

g =83

—16 0.81 24.2 47.6 7exfz] 1,100 | HFaze | 1,100 | @z 7%
—17 | 0.80 | 24.1 | 50.2 @*EQ 1,070 | z= 1,050 | 4 %5
—18 0.80 23.7 71.6 | % | 1,250 | % 1,500 | & ’
—19 | 0.81 | 23.6 | 1055 | = 1,400 | % 1,500 | & ’
—20 | 080 | 17.7 | s11 §§t 1,070 | tm2s 1,170 | o3 23
—21 | 0.80 | 17.3 | 72.5 | % 1,250 | % 1,500 | % %
—22 | 0.8 | 17.4 |112.5 | % 1,400 | % 1,550 |

23 | 0.62 | 345 | 62.3 | %, ¥ 1,180 | g 1,200 | == 25
24 | 060 | 35.4 | 76.1 | xi2 1,250 | 7% 1,300 | 2¢ 70
—25 | 0.60 | 35.3 |113.9 | m@ 1,400 | 8, 2= | 1,480 | ==

26 | 0.60 | 30.2 | 56.5 |m®#H| 1,040 | i 1,100 | 2z s
—27 | 0.60 | 30.1 | 77.9 | mimx | 1,300 | 1,430 | z= 7
—28 | 0.60 | 29.9 |116.8 | %z 1,400 | 1,500 | 28

—29 | 0.60 | 23.3 | 49.4 |mewe 1,050 | g 1,050 | = 2
—30 | 0.60 | 23.1 | 76.4 | & 1,300 | B9 | 1,600 | 2 T
31 | 0.60 | 22.9 |114.8 | % 1,300 | = 1,430 | =

—32 | 0.60 | 17.4 | 50.5 | 1,170 | e 1,250 | i s
—33 | o061 | 17.2 | 80.9 | % 1,300 | & 1,600 | & #*
34 | 060 | 17.5 |118.1 | % 1,300 | # 1,530 | %=

—35 | 0.41 | 382 | 56.4 |m#Eg | 1,000 1,060 | z= 7o
~36 | 0.41 | 38.5 | 84.2 |z 1,230 | #zs 1,420 | 2% 2
37 | 0.40 | 38.4 |127.4 |48, =z | 1,250 | sz 1,360 | ze4

—38 | 042 | 296 | 512 |mHEe | 1,100 | & 1,080 | 7% zs
—39 | 0.41 | 30.4 | 80.7 | 1,230 | @ | 1,450 | % 5
—40 | 0.41 | 20.4 |121.0 |2 1,430 | &, % | 1,250 | zes
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DX EROME (EHFLLOERE) cm

R KW E
A/F : s - .

No- | Puata | Um/S | mafmf | o067 2 BB kst 0 )" 2 8B |k st ) 3B g s o o7 % B
2—41 | 0.42 | 24.0 | 55.1 |4 1,250 | saze | 1,370 | = 75
—42 | 0.42 | 240 | 69.3 | 1,220 | #& 1,350 | % 7
—43 | 0.42 | 23.6 |126.9 | & 1,150 | &, 2= | 1,000 | 5% i
—44 | 0.42 | 16.6 | 48.5 | iz | 1,250 | % | 1,430 | T #
—45 | 0.42 | 16.4 | 74.8 | % 1,230 | % 1,500 | #ze
—46 | 0.40 | 17.3 | 114.0 Eiz’;ﬁ 1,050 | &% 930 | %
—47 | 0.21 | 33.2 | 49.8 |x& | 1,050 | F& | 1,200 7
—48 | 0.20 | 26.0 | 38.0 | & — & — | = %
—49 | 0.20 | 26.6 | 52.2 | WK | 1,050 | & 1,250 | ##& 8
50 | 0.22 | 27.3 | 755 | &, ®m| — |z — | =
—51 | 0.22 | 16.2 | 37.6 |mEg| — |©E& — | #R
CC. No.2 wm#tH I¢

DEEBEOME (BHFHOOER) cm

&AM
P ot

N . - o 3 h r 3 S
o Fuatt | Um/s | mofmbly o |7 AR s gt o> )7 ABE gt o0 5] 7 2 EE g g 0 | 7 T
3— 1 1.0 | 34.1 | 748 |@% | 1,050 | =& | 1,360 | =8 2
—2 1.0 | 34.8 |119.0 |#& 1,250 1,500 | 2=
— 3 1.0 | 29.4 | 75.7 | % 1,000 | B¢ | 1,350 | %%
— 4 1.0 | 20.7 |110.8 | %z | 1,250 | = 1,500 | 2
— 6 1.0 | 23.9 | 55.6 |z 1,200 | 2= 1,280 | 2= 2
— 7 1.0 | 24.0 | 79.0 |48 | 1,025 | & 1,300 | 2
— 8 1.0 | 24.5 |117.3 | &8 1,340 | 2 1,600 | 7%
—9 1.0 | 18.4 | 53.8 |z | 1,225| = | 1,320 | % 7
—10 1.0 | 18.7 | 8L.0 |mEia% | 1,050 | %z | 1,350 | %
—11 1.0 | 18.6 [119.3 | 1,400 | 8= | 1,630 | ®in
—12 | 0.80 | 37.7 | 80.4 |mB% | 1,000 | & 1,330 | %
—13 | 0.80 | 38.5 |121.5 | 1,300 | & 1,500 | Z5%:
—14 | 0.80 | 205 | 76.8 |mxs | 1,040 | ¥E | 1420 | %
—15 | 0.80 | 29.5 |115.5 | % | 1,280 | & 1,500 | 2
—16 | 0.80 | 24.1 | 60.2 |EE& @ 1,120 | BAg | 1,270 | % 7
—17 | 0.80 | 24.1 | 73.4 |#&%x | 1,000 | & 1,250 | 2
—18 | 0.80 | 23.9 |106.1 |4 1,200 | & 1,450 | 25
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v b VY YRR OREMEBOTE

DEEBROLE (BHEF1OLOERH cm

B BAW &
ﬁ&i%% AD%E ¥1§JE§ WK 13 23 45 57
A/F . ) . .

No. | Py ata| Um/s| yamg x&w@ﬁf‘cﬁgkﬁoéﬁffﬁxﬁweﬂfc Blxxon ”f(‘;ﬁx

3—19 0.80 18.0 50.4 B & 1,400 | & 1,350 | & I8
—20 0.80 17.8 79.7 | % 1,075 | & 1,350 | 2
—21 0.80 18.7 |120.9 | & 1,400 | % 1,630 | #:45
—22 0.6 35.2 75.9 | #x= 1,050 | #& 1,420 | o
—23 0.6 35.3 | 113.5 | %% 1,300 | #& 1,500 | z¢
—24 0.60 30.1 78.3 | 4 1,050 | #& 1,350 | z¢ ki
—25 0.60 30.4 118.7 B 1,325 | &z 1,520 | p% 2o
—26 0.60 23.5 58.8 R 1,100 | &z= 1,160 | 2= 7%
—27 0.60 23.1 77.9 & 980 | & 1,200 | &S
—28 0.60 23.3 | 118.9 |, 2¢| 1,280 2 1,550
—29 0.60 17.6 49.6 | BEHE | 1,250 | B 1,250 | 2 b1
—30 0.60 17.5 78.6 * 1,050 | &g 1,300 | z= 2
—31 0.60 17.7 | 119.6 | & 1,330 | &8, z= 1, 550
—32 0.40 39.2 67.6 | X 930 | & 1,150 | %&
—33 0.40 38.5 85.3 % 1,050 | & 1,170 | 2=
—34 0.40 39.0 |130.7 | g 1,270 | 2 1,500 | 2z
—35 0.40 31.6 82.7 | % 1,050 | & 1,300 | z=
—36 0.40 32.5 | 128.2 il 1,325 | 7 1,450
—37 0.41 24.5 66.4 |EEXEG 900 | & 1,050 | Z¢
—38 0.42 23.9 84.7 %, F#| 1,050 | &t 1,100 | z=
—39 0.42 24.0 | 126.1 | 2 1,250 | 2 1,340 | %
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