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Combustor of the Second Lightweight Research
Engine NAL-JR-200 (II) .
——Experimental results of the annular-type combustor model——

By Teikichi OTSUKA, Kunio SUZUKI, Asagoro ISHII
Tateki HIROSE, and Kuniyasu YAMANAKA

In the development of a lightweight turbojet engine for V/STOL aircraft, the design of
the combustor causes considerable difficulty. The need for high heat release rates, and the
requirement of efficient and stable combustion with low pressure loss have to be satisfied
over the whole range of operating conditions. This necessitates much experimental data.

With this in view, the authors designed an annular-type combustor model, in which
results of past investigations on the primary combustion zone, and data on the flow pattern
and air distribution in the liner were taken into consideration. The test model is the same
in size as the combustor of the second research engine JR-200. and it can be applied to
practical use without modification.

The combustion tests were carried out with several tentative air hole arrangements in
the liner wall in order to adjust the combustor-outlet temperature distribution, and to
improve the limit of unstable combustion to a certain extent. The results obtained are
summarized as follows :

(1) Excellent flame stability in the primary combustion zone was observed. The fuel-
rich limit of unstable combustion was reduced to the overall air-fuel ratio of 38 at a reference
velocity of 38 m/s, which is defined as the volume-flow rate divided by the maximum cross
sectional area at the inlet air condition. As a result of this, a relatively small decrease in
combustion efficiency with decreasing air-fuel ratio was obtained.

(2) Expected temgerature profiles in the combustion— and dilution zone were established:
namely, a roughly symmetrical profile in the radial direction was measured at the end of the
primary combustion zone, a flat profile at the end of the secondary combustion zone, and
the optimum temperature profile with regard to the life of the turbine blades was obtained at
the combustor outlet.

(3) The maximum thermal loading obtained was 1.2X10%kcal/m3h (kg/cm?) with
combustion efficiency of 95-969%, at nearly atmospheric pressure. Comparing the value
obtained with the fundamental data on the ¢Stirred Reactor Model’’, the former amounts to
only 1/3-1/7 of that of the fundamental data, but in the case of the practical model, it
seems very difficult to further improve the combustion zone of the combustor.
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&2 7475 AHRLEEER

S —E

AH—&

74 r%H|  AM—E7 1S ARERAES | 7 4 7|5 o 4 | AHEH e
, 75 P i B 2 AL i
cm? cm?
No. 3 a B o B % 530.0 | 737.2 | 0.719 | ®1l(a), (b)
No. 3 a’ | 84-100 EAH 1 I ) 580.3 | 737.2 | 0.787
No. 3 a” iﬁ";fl‘)o@’ 641207 | 5 614.2 | 737.2 | 0.833
No.3 b |84, 66 et 0E % | THEF 614.2 | 721.5 | 0.851 | m17
8¢9 M’J‘}L&”@if
No. 3 ¢ | 19s 0 T ABH F R 614.2 | 7215 | 0.851 | m17
8¢, 66 NALBHT D FE X
TERT, BEABES
No.3d | 726,26 )9 "y AT Ciaias| aza | 7215 | 0.752
84,66 L ILBHTDOEE
No.3e | 26, 17 T RS 572.4 | 721.5 | 0.793 | ®20, 17
> 15 17,19, 19 | T=15mm
89, 66 I ILBHTDE E
No. 3§ | 26, 17 TRES 527.0 | 721.5 | 0.730 | @21, @17
11, 17 19, 19 T=15mm
89,66 1B DEE
No.3g | 26, 17 TRzl 527.0 | 721.5 | 0.730 | mo21
2 17 19, 19 7230 mm
84, 66 MBI OEE
No. 3 h 26, 17 T-RAS] 527.0 721.5 0.730 | [21
1, 17 19, 19 T=40 mm
LM EIOER | e
No.3i | fp° 17 19, 19 ThREA 527.0 | 7215 | 0.730 | ®21
1/2 vy 5¥bL
8¢, 66 BT DF %
. T &5
No. 3 j %s: 1710, 19 S 120, ag | 5270 | 631.0 | 0.835 | ®21
8¢, 66 BT O E ¥
No. 3k | 26, 17 TRES 527.0 | 721.5 | 0.730 | {21, ®24(b
2 15 19, 19 T=50 mm (b)
8¢, 66 BT D E F
No. 31 26, 26 19 19 ;%%ﬁm 587.8 | 721.5 | 0.815 | M24(a), (b)
1, 17 9 =
|, T=50 mm BT 7rE%
8¢, 6p Ao ¥ | LRI, T= :
No.3m| 26 26 19 1q BRAE W=30mm | 5e78 | (721.5) | (0.815) ko e
11, 17 (% W=25mm) %)
8¢é66¢éjf§ﬂ§m®$i Ta&EF, T=50 24 (a)
> k > = mm a
No.3n | 7095 19,19 Wegomm| 587.8 | (721.5) | (0.815) | BEE
12 ¢y $¥b L
8¢, 60 ML BT OEE _
No. 30| 26, 17 |9 19 TREF, T=50mm | g8 | (721.5) | (0.815) | @25, [@26(b)
11, 26 =
No.3p | 26, 26 TRET, T=50mm | g5 0 1 (791 5 | (0.839) | M26(b)
o 20 19, 19 W=30 mm
No.3q | 26, 20 19 19 | TR T=30mmi g5 g | (7215 | (0.779) | m26(b)
11, 20 9 =
No. 3 p' | % 20 19, 19 TREA, T=0mm| 50 | (721.5) | (0.69) | M26(a), (b)
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&3 = B # R

A =3 - o A s B2 %7@3}?@ f= = N=| SF‘%H:':D SP%ZEJ.FXF

No. P kg/cm?abs| ma kg/s U. m/s mas/ma % t; °C ty °C 4t deg C
2v7—% S1, 544 No.3a (F£25R)

6180 1,163 12.97 41.2 0 110 110 0

6181 1,221 12.92 39.6 0 118 516 398

6182 1,243 12.82 38.8 0 122 672 550

6183 1,723 16.71 37.1 0 130 609 479

6184 1,709 17.47 39.7 9.2 132 641 509

6185 1,250 12.91 © 39.3 0 125 657 532

6186 1,266 12.76 41.9 0 112 693 581

6187 1,281 12.68 42.4 0 120 724 604

6188 1,288 12.58 42.3 0 122 741 619
27—% S1, 549 No. 3a’

6189 1,241 12.84 37.8 0 112 672 560

6190 1,254 12.76 37.9 0 120 748 628
27— 381, 4% No. 3a”

6191 1,241 12.70 37.5 0 114 676 562

6192 1,245 12.70 38.6 0 126 683 557
ZA7—%S1, 4% No.3b

6193 1,244 12.79 37.3 0 109 683 "~ 574

6194 1,253 13.08 38.9 0 118 681 563
27—% 81, 4% No. 3¢

6195 1,232 12.88 37.8 0 108 661 553
27—% S1, 4% No. 3e

6196 1,214 12.78 38.0 0 , 106 528 422

6197 1,229 12.71 38.2 0 112 635 519

6198 1,230 12.70 38.8 0 122 649 527
27~ S1, 947 No.3f

6199 1,219 12.87 37.4 0 100 497 397

6200 1,221 12.54 37.8 0 113 525 412

6201 1,226 12.63 37.7 0 116 627 511
27—~% 81, 544 No.3g

6202 1,227 17.43 37.5 0 103 517 414

6203 1,253 12.67 37.3 0 115 692 577

6204 1,705 17.43 39.0 9.6 126 677 551
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31

- ' E

HOoAD HORE eE#H% MEBEAEE | BEPBA

Bk | Ak | & om | ZRE | BESE ) Gl/mh | m o HARHE T

Ts/T: °K/°K t é n 7e % kg/cm? Iz P, kg/cm?

1.00 — 10.8 co — — X108 0
2.02 0.64 12.2 92.2 93.1 0.61 1
2.39 0.77 12.9 65.4 93.9 0.84 2
2.19 0.72 13.3 76.0 94.0 0.68 3
2.26 0.88 12.2 71.4 94.3 0.70 3
2.34 1.02 12.8 67.1 92.1 0.81 2
2.51 0.38 12.3 53.8 (82.2) 0.87 3
2.54 0.36 12.5 49.1 (78.7) 0.90 3.5
2.57 0.41 12.6 45.6 (75.2) 0.91 (38) 4
2.46 0.72 12.7 65.3 95.2 0.86 2
2.60 0.72 13.0 57.2 94.8 0.96 2.5
2.45 0.79 12.4 65.5 96.1 0.85 2
2.40 0.84 12.2 65.8 95.8 0.84 2
2.50 0.68 12.8 65.3 97.8 0.87 2
2.44 0.66 12.7 66.5 97.7 0.87 2
2.45 0.74 13.1 65.5 94.3 0.85 2
2.11 0.53 12.1 94.6 101.1 0.64 1
2.34 0.55 12.3 76.1 102.1 0.79 1.5
2.02 0.42 12.7 75.6 100.2 0.78 5
2.06 0.57 12.8 93.9 94.2 0.60
2.07 0.52 13.3 92.3 96.5 0.61
2.31 0.52 (12.0) 76.2 100.6 0.77 .5
2.10 0.45 14.1 92.2 96.5 0.62 1
2.49 0.40 15.5 65.2 98.3 0.86 2
2.38 0.50 13.9 71.6 102.7 0.75 3
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N e | AW - ; FHHO | T
RRES A& TSR E %Zi%}ﬁ;g WA = AR E ¥ s - 5.
No. Py kg/em?abs| ma kg/s U, m/s mas/ma % t, °C ty °C At deg C
27 —3% S 2, 544 No. 3d
6205 1,238 12.58 35.8 0 100 612 512
6206 1,240 12.49 35.3 0 106 795 . 689 | -
6207 1,757 18.32 38.4 0 112 570 458
6208 1,793 18.44 38.0 0 115 (704) (589)
6209 1,812 18.21 37.1 0 116 807 691
Z27—% S 2, 4% No. 3h
6210 1,264 12.50 36.2 0 113 598 485
6211 1,282 12.46 35.8 0 116 742 626
6212 1,297 12.38 35.1 0 117 838 721
6213 1,804 18.24 37.8 0 120 665 545
6214 1,813 18.43 38.3 0 122 769 647
6215 1,839 18.30 37.4 0 123 849 - 726
27—% 852, 4% No. 3j
6216 1,226 12.31 35.4 0 100 515 415
6217 1,259 12.38 35.7 0 112 696 584
6218 1,278 12.29 35.2 0 116 822 706
6219 1, 286 12.28 35.3 0 120 867 747
6220 1,833 18.97 39.4 0 126 656 530
6221 1,837 18.90 39.3 0 128 783 655
6222 1,831 19.09 40.2 9.6 130 789 659
27—~%S3, 74+ No. 3j
6223 1,233 12.15 35.2 0 106 594 488
6224 1, 260 12.15 34.9 0 112 737 625
6225 1, 248 12,14 35.0 0 117 801 684
6226 1,821 17.94 37.0 0 123 640 517
6227 1,830 18.00 37.2 0 125 754 629
6228 1,837 18.29 37.9 0 127 789 662
27— 353, 4% No. 3i
6229 1,228 12.10 34.6 0 100 610 510
6230 1,255 12.07 34.6 0 110 743 633
6231 1,251 12.03 35.1 0 115 806 691
6232 1,788 17.82 37.4 0 121 657 536
6233 1,812 17.67 36.9 0 125 736 611
6234 1,826 17.84 37.2 0 127 786 659
6235 1,825 17.80 37.2 0 128 831 703
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Bk | FERE | EERE | mmou | mewsw |BEARR) EORE ) mams
T3/Ty °K/°K T é ) e % kg/cm? lr P, kg/cm?
2.37 0.59 | 14.2 75.7 99.6 0.76 X 1% . 1.5
2.82 0.59 12.0 53.6 8.1 | 104 37 3
2.19 0.50 14.8 85.0 99.5 0.69 3
(2.52) 0.56 15.4 60.1 (92.8) 0.90 5
2.78 0.5 | 15.9 53.1 97.7 1.05 (38) 7
2.26 0.52 16.1 78.5 97.7 0.70 1.5
2.61 0.49 16.7 59.3 97.7 0.91 2.5
2.85 0.40 17.5 49.6 95.7 1.04 37 3.5
2.39 0.45 15.7 71.6 101.2 0.81 4
2.64 0.40 16.2 57.8 98.9 0.99 6
2.83 0.42 16.9 49.9 97.2 1.10 <38 8
2.11 0.43 16.8 92.0 96.5 0.60 1
2.52 0.39 18.2 65.7 99.9 0.85
2.82 0.36 19.2 52.5 98.7 1.02 3
2.90 0.33 18.9 48.5 97.2 1.08 3.5
" 2.33 0.37 17.0 75.1 102.8 0.80 4
2.63 0.33 17.8 59.1 102.3 1.01 58 6
2.63 0.41 16.0 60.1 104.4 1.02 5
2.29 0.34 17.1 75.4 94.4 0.70 1.5
2.62 0.31 18.3 57.9 94.1 0.89 2.5
2.75 0.32 15.2 52.1 94.6 1.00 3
2.31 0.27 18.2 71.0 94.9 0.75 4
2.58 0.27 18.8 56.8 94.3 0.93 6
2.66 0.32 19.4 52.9 93.1 0.99 (52) 7
2.37 0.46 15.8 73.0 95.6 0.73 1.5
2.65 0.44 16.2 57.0 94.9 0.91 2.5
2.78 0.43 16.3 51.4 94.6 1.00 3
2.36 0.40 16.5 69.4 96.5 0.79 4
2.54 0.41 17.3 59.2 95.3 0.89 5.5
2.65 0.42 17.3 53.9 94.5 0.97 6.5
2.75 0.37 17.8 49.7 93.6 1.04 (49) 7.5
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KWES | ADRE | wwmE | BEOE | ogoaom | Ammg | OHE ) THRE
No. P kg/cm?abs | ma kg/s U, m/s mas/ma % t °C ty °C At deg C
27—~% S 3, 549 No. 3k
6236 1,240 12.23 | 35.5 0 108 607 499
6237 1,262 12.10 35.2 0 117 750 633
6238 1,269 12.06 35.3 0 122 807 685
6239 1,790 17.87 38.0 0 127 655 528
6240 1,807 17.93 37.9 0 129 771 642
6241 1,819 17.75 37.3 0 130 821 691
27~% 83, 54+ No. 31
6242 1,226 12.11 35.8 0 110 590 480
6243 1,285 12.09 356 0 120 743 623
6244 1,261 12.14 36.4 0 128 796 668
6245 | 1,269 12.06 36.1 0 130 841 |
6246 1,793 18.03 38.9 0 133 644 511
6247 1,799 18.01 39.0 0 135 762 627
6248 1,823 17.83 38.1 0 137 852 715
29—% 83, 47 No.3m
6249 1,226 12.39 35.5 0 100 604 504
6250 1,247 12.26 35.9 0 114 743 629
6251 1,271 12.21 35.3 0 118 846 728
6252 1,783 17.98 38.2 0 125 652 527
6253 1,804 18.17 38.5 0 128 756 628
6254 1,774 18.27 39.4 10.2 130 829 699
6255 1,809 18.07 38.5 0 136 844 708
6256 1,218 12.33 36.7 0 110 529 419
6257 1,794 17.80 37.6 0 126 730 604
6258 1,781 17.94 38.9 5.7 132 751 619
6259 1,793 17.82 38.3 8.6 132 788 656
6260 1,793 17.92 38.7 11.1 133 803 670
27—~ 83, 4% No.3n
6261 1,237 12.22 36.3 0 116 616 500
6262 1,268 12.16 36.1 0 126 812 686
6263 1,799 17.95 38.6 0 133 722 589
6264 1,798 17.94 38.8 6.8 135 766 631
6265 1,782 18.07 39.7 9.7 137 780 643
6266 1,774 18.16 40.2 10.7 137 777 640
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HOoOAOD HOBE SFEE£ BEBEAAE ] BEHER
B g | Fm-x | g x| ERE | BEDE SV | & o op | BHES
Ts/T, °K/°K 4 ¢ n e % kg/cm? I P; kg/em?

2.31 0.40 16.1 76.5 98.8 0.72X 108 1.5
2.62 0.36 16.8 57.4 95.7 0.91 2.5
2.74 0.34 16.8 53.1 96.8 0.98 3
2.32 0.33 16.3 71.0 97.1 0.77 4
2.60 0.31 16.6 56.8 96.5 0.95 6
2.71 0.30 17.1 51.4 94.7 1.02 43 7
2.25 0.36 15.5 76.9 94.6 0.69 1.5
2.59 0.31 16.4 56.9 93.4 0.89 2.5
2.67 0.28 16.3 52.1 92.7 0.97 3
2.76 0.29 16.8 48.1 91.7 1.03 3.5
2.26 0.26 16.0 71.7 94.9 0.75 4
2.54 0.27 16.8 56.6 93.9 0.94 6
2.75 0.28 17.6 48.1 92.5 1.07 (<42) 8
2.35 0.35 15.2 75.5 ~  97.5 0.74 1.5
2.63 0.30 16.3 58.8 97.2 0.92 2.5
2.86 0.32 17.0 49.0 95.5 1.06 3.5
2.33 0.31 14.7 71.8 98.0 0.78 4
2.57 0.33 16.8 57.8 95.8 0.95 6
2.74 0.40 '14.3 52.4 97.5 1.08 6
2.73 0.31 16.1 49.1 93.2 1.07 8
2.10 0.32 14.7 90.3 95.9 - 0.61 1
2.581 0.30 16.5 61.6 97.5 0.89 5
2.53 0.41 15.5 58.8 95.8 0.93 5
2.62 0.40 15.4 56.8 98.5 0.98 5
2.65 0.43 15.2 55.6 94.6 1.00 5
2.29 0.45 16.0 73.6 95.1 0.72 1.5
2.72 0.32 17.1 52.5 95.5 0.99 3
2.45 0.35 16.9 63.2 97.6 0.87 5
2.55 0.38 15.8 58.6 97.5 0.94 5
2.57 0.44 15.3 57.5 97.6 0.97 5
2.56 0.44 15.4 57.4 96.9 0.98 5
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KEET | ARLE | smm® | SRTE | ogom s | oamms | JPED ] THRE
No. P kg/cm?abs | ma kg/s U, m/s mas/ma % t °C 1ty °C At deg C
27—~ 83, 54+ No. 30
6267 1,240 12.18 35.6 0 110 617 507
6268 1,266 12.17 35.7 0 120 767 647
6269 1,285 12.12 35.4 0 125 867 742
6270 1,761 18.06 39.5 0 130 674 544
6271 1,798 17.85 38.5 0 134 798 664
6272 1,821 17.75 37.6 0 134 854 720
6273 1,797 18.03 39.0 10.7 135 807 672
Z27—3% 83, 4% No. 3p
6274 1,251 12.18 35.6 "0 110 660 550
6275 1,257 12.05 35.9 0 125 781 656
6276 1,278 12.09 36.0 0 131 832 751
6277 1,837 17.88 38.0 0 138 797 659
6278 1,832 17.90 38.5 0 142 879 737
6279 1,839 17.77 38.0 10.7 142 926 784
27—% S3, 4% No. 3q
6280 1,232 12.08 36.4 0 120 639 519
6281 1,256 11.96 36.0 0 128 797 669
6282 1,272 11.89 35.7 0 134 893 759
6283 1,772 17.58 39.0 0 140 752 612
6284 1,816 17.67 38.5 0 143 847 704
6285 1,820 17.61 38.4 0 144 894 750
6286 1,779 17.93 40.4 10.5 146 870 724
27—% 83, 549 No. 3p/
6287 1,211 12.34 36.9 0 110 515 405
6288 1,242 12.22 36.4 0 120 706 586
6289 1,260 12.26 36.4 0 126 823 697
6290 1,259 12.19 37.0 0 132 870 738
6291 1,769 17.76 39.1 0 136 681 545
6292 1,794 18.05 39.2 0 136 785 649
6293 1,808 17.82 38.7 0 140 874 734
6294 1,793 17.95 39.5 10.2 141 918 777
6295 1,678 - 14.78 32.2 0 120 568 448
6296 1,695 14.75 33.2 0 137 727 590
6297 1,705 14.64 33.0 0 140 854 714
6298 1,717 14.53 32.7 0 142 919 777
6299 1,784 19.47 44.2 0 144 645 501
6300 1,806 19.37 43.5 0 146 | 758 | 612
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T3/Ty °K/°K T n e % kg/cm? ip P, kg/cm?
2.33 0.36 16.8 73.5 95.8 0.73 X108 1.5
2.65 0.37 17.1 56.7 96.9 0.93 2.5
2.86 0.38 18.3 48.1 95.9 1.07 3.5
2.35 0.30 16.3 69.9 98.8 0.82 4
2.63 0.31 17.3 56.2 99.1 0.99 6
2.77 0.31 17.5 51.1 98.6 1.07 50 7
2.65 0.38 15.3 62.9 100.3 1.01 5
2.4 0.40 17.6 70.6 100.4 0.79 1.6
2.65 0.30 16.3 56.4 97.9 0.94 2.5
2.86 0.33 17.0 47.7 96.6 1.09 3.5
2.60 0.31 16.4 57.0 99.6 0.97 6
2.78 0.32 16.9 48.6 - 96.5 1.10 8
2.89 0.28 15.5 45.7 97.1 1.16 7
2.32 0.33 16.1 73.9 99.9 0.74 1.5
2.67 0.33 16.1 55.3 98.3 0.96 2.5
2.86 0.31 16.8 46.6 95.6 1.08 3.5
2.48 0.35 16.2 60.8 98.0 0.91 5
2.69 0.50 16.8 51.0 96.3 1.04 7
2.80 0.41 17.1 47.2 95.9 1.11 <42 8
2.73 0.33 15.0 50.2 97.3 1.11 50 6
2.06 0.49 14.0 93.7 96.0 0.59 1
2.49 0.51 15.2 65.1 99.5 0.85 2
2.75 0.46 15.4 52.7 97.8 1.02 3
2.82 0.42 16.0 48.7 96.8 1.09 3.5
2.33 0.37 15.4 70.1 99.4 0.81 4
2.59 0.44 16.2 57.4 96.1 0.96 6
2.78 0.28 16.8 48.6 96.2 1.10 8
2.88 0.36 15.4 47.1 98.7 1.19 46 7
2.14 0.41 14.6 83.1 100.5 0.57 2
2.44 0.43 15.4 64.1 99.1 0.76 3.5
2.73 0.42 16.2 50.9 97.5 0.93 5
2 87 0.33 16.7 45.7 96.4 1.01 6
2.20 0.42 15.7 77.3 100.2 0.80 4
2.46 0.41 16.0 60.8 98.2 0.98 6
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sBEs | Angk | zmmk | BRIN | moaow | Ammm | JOHE ) THEE

No. Py kg/cm?abs | ma kg/s U, m/s mas/ma % | t; °C ty °C 4t deg C
6301 1,855 19.35 42.1 0 146 865 719
6302 1,855 19.43 42.5 0 148 894 746
6303 1,100 7.23 22.6 0 106 565 459
6304 1,109 7.21 22.9 0 115 740 625
6305 1,122 7.19 23.0 0 122 866 744
6306 1,108 7.18 23.4 0 125 662 537
6307 1,115 7.19 23.5 0 128 799 671
6308 1,124 7.16 23.4 0 132 937 805
6309 1,161 9.82 31.7 0 132 621 489
6310 1,176 9.88 31.6 0 134 732 598
6311 1,157 9.92 32.6 0 137 533 396
6312 1,180 9.87 31.8 .0 138 776 638
6313 1,188 9.86 31.7 0 140 856 716
6314 1,196 9.83 31.4 0 140 916 776
6315 1,271 14.19 41.5 0 114 459 345
6316 1,315 14.15 41.1 0 125 702 577
6317 1,346 14.01 40.0 0 132 831 699
6318 1,373 14.02 39.9 0 136 891 755
6319 1,631 10.86 24.9 0 138 432 204
6320 1,654 10.83 - 24.5 0 138 723 585
6321 1,657 10.93 24.8 0 140 870 730
6322 1,654 11.09 25.2 0 140 906 766
6323 2,224 17.85 30.4 0 132 618 486
6324 2,232 17.81 29.9 0 132 867 735
6325 2,225 18.05 30.7 0 136 934 798
6326 2,180 20.10 36.0 0 140 600 460
6327 2,170 20.13 36.3 0 141 717 576
6328 2,170 20.10 36.3 0 142 805 663
6329 2,160 20.30 36.9 0 142 872 730
6330 2,130 20.45 | 37.1 0 143 909 766
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B 2 v bz VHIREAES 28 UR-200) O#EEs () %

Ts/T, °K/°K T é n e % kg/em? lr Py kg/em?
2.72 0.31 17.3 48.6 94.0 1.14% 108 l 9
2.77 0.25 17.3 4.7 90.6 1.20 (42) 1
2.21 0.34 15.1 86.2 100.7 0.44 9(P)
2.61 0.29 15.7 60.5 99.1 0.60 18(P)
2.88 0.30 17.2 46.8 93.5 0.73 (44) 30(P)
2.35 0.43 15.8 65.8 91.8 0.51 0.6
2.67 0.42 16.4 52.4 93.6 0.65 1
2.99 0.33 16.9 42.4 93.1 0.79 1.5
2.21 0.36 13.4 83.1 104.5 0.60 18(P)
2.47 0.28 14.7 64.3 100.8 0.75 30(P)
1.97 0.40 13.8 94.1 94.9 0.49 0.6
2.55 0.44 15.3 58.5 98.8 0.80 1.5
2.73 0.42 15.4 51.0 98.1 0.90 2
2.88 0.36 16.1 45.7 96.4 0.98 2.5
1.89 0.38 14.2 109.1 94.3 0.55 1
2.45 0.45 15.2 66.3 99.8 0.92 2.5
2.73 0.42 15.8 51.8 9.8 1.10 4
2.85 0.31 16.9 46.6 95.0 1.18 5
1.72 0.29 14.4 113.9 84,1 0.28 1
2.42 0.40 15.8 64.9 99.5 0.57 2
2.77 0.42 16.7 50.4 98.9 0.73 . 3
2.86 0.38 16.6 47.2 98.0 0.79 3.5
2.20 0.55 15.5 75.5 94.7 0.57 4
2.81 0.41 16.8 49.7 98.1 0.89 8
2.95 0.31 16.9 45.1 9.8 1.00 10
2.11 0.45 15.3 84.2 99, 4 0.62 4
2.39 0.49 16.1 63.1 95.3 0.79 6
2.60 0.46 16.2 54.7 9.6 0.93 8
2.76 0.31 17.2 48.9 9.1 1.05 10
2.84 0.29 14.0 45.6 94.8 1.13 <40 12
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