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1. INTRODUCTION

Complete tabulated data of the mean velocity profiles, wall shear stress
distribution and all components of the Reynolds stresses are presented for
developed single-phase flow through a square-pitched rod array (p/d = 1.107)

at Reynolds numbers of 22.6 x 10°, 46.3 x 103, 133 x 103 and 207.6 x 103. A
discussion of the results and a graphical presentation of some of the data are

given in Hooper et al. [1983].
1.1 Reference

Hooper, J.D., Wood, D.H. and Crawford, W.J. [1983] - Developed single-phase
turbulent flow through a square-pitch rod cluster for an extended
range of Reynolds numbers. AAEC/E558.



2. REYNOLDS NUMBER OF 22.6 x 10°

2.1 Wall Shear Stress Distribution

ALK DENSITY IsIWW RE/M&%3
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2.2 Mean Velocity Profiles

MEAN VELOCITY AT —~10.0 DREGREES.
Wiall, SHEAR STRESS  0.0814 PA
FRICTION VELODITY 00,2854 M/SEC

Y (M VoMABER) Yt V+
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QQ0A77 3,850 7841 14,504
Q00677 4,030 110.8 1%.182
0.00877 4.070 1435 135,333
Q.0LO77 4.040 S 15,220

Q0.01277 3910 209.0 14.730
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MEAN VELQCETY AT 10,0 DHEGREES
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2.3 Reynolds Stresses
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3. REYNOLDS NUMBER OF 46.3 x 10

3.1 Wall Shear Stress Distribution

ATR DENSITY
KTINEMATIC VISCOSITY
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3.2 Mean Velocity Profiles
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MEAN VELOCITY AT ~50.0 DEGREES.
walkl., SHEAR STRESS  0,2850 FaA
FRICTION VELOCITY 00,4837 M/SEC

Y (M) vV (M/SET) Y4 U+t

0.,00240 7.800 78.7 1o 125
0.00290 74920 @Gl 1&:374
0.003%20 &.110 127.9 L&e74¢
000489 8330 1604
Q. 00589 8,890 193.2 s
0.008689 8.4690 2Q25.Y 17.96%5
0. Q0790 8.870 2591 18338
0.00890 8.920 291.9 18.441
0.009%0 9?1120 324.7 1€
0.01189 9« Z4H0 389.9 19351
0.01389 9540 QL5 G 19.723
“0L0LE%0 ?. 46580 G214 20,012
0.Q1789 ?.780 G847 20,219
0.01989 P950 4G22 3 20.570
Q02286 10.0%0 750,48 20,860
002539 10130 249 .0 20.942
- 0.02889 19,180 P47 . 4 21044
0.03189 10170 10458 21,0208
0.03489 10 L85G l144.2 20.984
0.+ 04539 ?.990 1504.9 20,653

MEAN VELQCITY AT ~4%,0 LEGREES.
WAkl SHEAR STRESS  0.2908 FA
FRICTION VELQCITY 0.48848 M/SEC

Y (M) U (M/SED) Y+ V4

0.002490 7800 790 185.944
0.00290 8.000 b 146.373
0.003%0 8.230 129.2 168344
0.00489 8540 162.0 17.47%
0.00589 8490 19%.1 17.784
0.004689 8.800 228.2 18011
0.00790 9.010 2861.7 18.440
0.008%0 ?,0%0 294.,8 18,604
0.01090 P340 3a81.1 19,157
0.01290 9570 427 .3 19,587
0.01489 ®.H30 . 493.2 19.709
0.01689 ?.890 WEHP G 20.3242
0.01889 P.290 A7 20,446
0.02089 10,150 4&92.0 20.774
0.02390 10.270 791.7 21.019
0.02789 10,400 Y39 21,285
0.03189 10,470 10G& . 4 210429
0.03589 10.470 1188.9 20 . 429
0.04089 10.430 1354 .5 21.347
0.04589 1OL250 1520.1 20.9749
0.05089 ?.990 16857 20.4446
0.05589 P20 18%51.4 19.489
0. 06089 G250 2017.0 18.932
0.06589 8.800 2182.6 18.011
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MEAN VELOQCITY AT

LALL
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MEAN VELOCITY AT ~30.0

Wal.l.

17

SHEAR STRESS
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Y (M)
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0.01290
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SHEAR
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FRICTION VELOCITY

Y (M)
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=250
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&

DEGREES.
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134.1
18%.4
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MEAN VELOCITY AT -20.0
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Wal.L. SHEAR STRESS
FRICTION VELOCITY

Y (M)

000240
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145015
14.396
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17.113
17.471
17.807
18.054
18,322
18.434
18.703
18.815
18.927
18.927
18.591

NEGREES .
0.2243 PA
0. 4294

M/SED

Y+

15.967
16363
16642
17154

17.827
17759
18.062
18.272
18.388
18.504
18.504
18.388
18.272



MEAN VELOCITY AT -10.0

WAl
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SHEAR STRESS

FRICTION VELOCITY

Y (M)

0.00240
0. 00290
0., 00340
0.00440
0.00540
000840
0,00739
0,00840
0.00939
0.01040
001139
001240
0,01340
0.01439
0.01639

MEAN
Wal.l.

Y (M/SGEC)

b 620
&.800
H.950
7150
7320
7430
74480
7890
74890
74410
7.430
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74200
7.:030
&.4620

VELOCITY AT
SHEAR STRESS

FRICTION VELQCITY

Y (M)

0.00240
0. 00290
0.00340
0. 00440
0.00540
0.00640
0.0073%
0.00840
0.00939
0.01040
0.0113¢9
0.01240

vV (M/ZSEC)
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({) & S ¢
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7.030
7+200
74290
7+340
7:370
7290
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&+ 800

234641

=G Q

0.2094 PA
0.4146 M/SEC

Y+ Ut

b7 G
1.5
Do b
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1518
179.9
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1&G.968
16,402
L6784
17246
17656
17.921
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18,307
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17,921
17777
3766 17367
404,55 16,957
460 .7 15.968

263.9
2923
320,11
348.5

DNEGREES .
02067 FA
0.41L20 M/8EC

Y+ U
6)‘700 .
81.0
?35.0

122.9

150.89

178.8

204644

234 4

YL
X w LA \.{

290,05
318.1
346 .3

1&4&.G49
14214
17064
17476
174695
17816
17.889
176695
17474
17.064
146505
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CITY AT
R OSTRESS

FRICTION VELQCITY

Y (M)

0.00240
0.,00290
000340
Q. D03P0
Q00440
0.0048%
000540
0. 00ERY
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0.00639
Q00739
.00790
Q.00840
0,00820
0. 00939
000990
G 01040
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0.0113X9
001189
0. 01240

MEEAN
WAL.L.

Y

VELOCITY
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FRICTTION

Y (M)

000240
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0.00340
0.00390
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\)e ‘80
t\'\)/(\
& 730
G F20
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7@»' -()
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',7'45"50
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ToJOO
7120
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A HU0

A, B0
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7o 1E0
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-f_\\{) e\{
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L&2.7

""()/hi
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A28.3
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&
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lJ o+

146,393
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17.129
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YO DEGREES,
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Y 4
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MEAN VELAQCITY AT 10.0 IDEGREES.
WAL SHEAR STRESS  0.2215 PA
FRICTION VELQUITY 0.42464 MASEC

YoM U {(M/SET) Y+ v+t

0.00240 6,800 69.4 15,946
0.00290 6,890 831.8 L& 187
0.00340 7.030 8.3 146486
0.00440 7,230 127.2 14955
0.00840 7340 13441 17,212
Q008640 7930 186.0 17,4658
0.00739 74970 203.7 17.752
0.00840 7630 242.9 17.893
Q0939 7. H40 R71LLE 17.916
001040 74410 300.7 17.846
0.01132 2,480 329,33 17541
0.01240 7.370 35835 17,283



3.3 Reynolds Stresses

SCAN ANGLE

YAYMAX
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0.744
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0,024
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4. REYNOLDS NUMBER OF 133 x 103

4.1 Wall Shear Stress Distribution

4,2 Mean Velocity Profiles
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5. REYNOLDS NUMBER OF 207.6 x 10°

5.1 Wall Shear Stress Distribution
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5.2 Mean Velocity Profiles
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MEAN VELOCITY AT ~19.0 DEGREES.
WALL SHEAR STRESS 4.3339 FA
FRICTION VELOCITY 1.9894 M/SEC

Y (M) vV (M/5EC) Y4 U

0.,00199 37,290 223.9 18.744
0.00249 37.980 280.0 19.091
0.00299 38.890 336.3 19,3548
0.00399 40.4320 442 ,7 20.317
0.00499 41 .480 S61.2 20.85G
0.00599 42.310 4736 21267
0.00499 43,330 7861 21.780
0.00799 43,630 898,46 21.931
0.00999 44,3320 L1235 22,278

0.01199 44,510 1348.4 220373

0.01399 44,120 1573.3 22.177
0.01699 42.920 19210.7 QL.E74

MEAN VELOCITY AT ~10.0 DEGREES.
WAkl SHEAR STRESS  4.1927 Fa
FRICTION VELOCITY 1.93568 M/SEC

Y (M) YoO(M/SED) Y+ U+

0.00199 346,100 220.1 18.449
0.00249 34,580 275.4 18.694
0.00299 37750 330.7 19,292
0.00399 39.110 441 . 4 19.987
0.00499 40,200 GE2.0 20.544
0.00599 41.270 GO b 21,091
0.00699 41.900 773,22 21,413
0.00799 42.310 883.8 21622
“0.,00899 42,520 994.4 21.730
0.01100 42.410 12146.8 21673
0.01299 41 . 480 1436.9 21.198
0.01499 39.330 1658.1 20.09%
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MEAN VELOCITY AT  -5.,0 UEGREES.
WAL.L SHEAR STRESS 3.9964 FA
FRICTION VELQCITY 1.92108 M/SEC

Y (M) Vo(MsSER) Y+ V-t

0.00199 35.370 214.9 18,514
0.00249 35,880 2468.9 18.770
000299 37,050 322.9 19393
0.0039% 38 G50 430 .9 20,178
0.+ 00499 3P0 S538 .79 20.817
0. 00599 QG200 H4h D 21,042
000699 41 Q&0 7549 21.492
Q.00799 41270 842, 9 21602
0. 00899 A1 060 @70.9 21,492
001100 40, E00 118890 21.04°
0.0129¢ A7 750 1402 .9 19760
0.01499 37,040 1éatd.? 19393

MEAN VELOTITY AT Q.0 TNEGREES.
WALl SHEAR STRESS  3,9388 A
FRICTION VELODCITY 1.8986 M/ASEC

Y (M) YV o(M/sSEDR) Y+ Ut

0.0019¢% 35,250 213.4 18.3586
0.00249 354620 2867.0 18.781
0.00299 36 . 580 J20.6 19.287
0.0039% 37.980 427.8 20,0206
0.00499 39,110 G3E.0 20.621
0.00599 39770 H42 2 20969
0.00699 40.4630 749 .4 21,423
0.00799 41,690 B4, 6 21.981
000899 41 690 Y43.8 21.981
0.01100 39,110 L179.3 20.621
0.01299 3464100 1392.7 194034
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MEAN VELOCITY AT

WAL.L

Y M)

0.00199
0.00249
0.0029¢
0.00399
0.00499
0,00699
0.007¢9
0.00899
0.00999
0.01199
0.01399
0.01599

SHEAR

V (M/7SED)

35370
35,4620
346 .. 580
38,210
39 330
40.?00
40, 85¢(

41 .06 \
40,950
39, 7/0
37520

3\..\0 I \,()

STRESS
FRICTION VELOCITY

MEAN VELOCITY AT

WAl.L.

Y M)

0.00199
0,00249
0.0029%9
0.00399
0.00499
0.,00%599
0.00699
0.00899
0.01100
0,01299
0.01499

SHEAR
FRICTION

UV (M/7SED)

346100
346220
36.820
38.550
39,770
40,630
41,480
41,900
41.480
40.200
37.7%0

STRESS
VELOCITY

100

F.0 DEGREES.

3.99935

1.9112 M/SEC

Y+

215.0
269.0
323.0
4?!¢I

1079,3
12954

1.9461

Y+

218.9
273.9
J28.9
438.9
G549.0
68%.0
7469.0
P69, 0
1231041
14290
1649, 1

V-

18.567
18.4638
19140
P.993
20,979
21,034
21.374
21.484
21.427
20 80‘.:’
19632
18.899°

DEGREES .
4,1470 Fa
M/GED

U *

18 613
18.920
192,809
20.436
20.878
21315
21.530
21.315
208657
19.399



MEAN
Wal.l.

44

VELOCITY AT
SHEAR STRESS

FRICTION VELOCITY

Y (M)

0.00199
0,00249
Q.00299
0.00399
0.00499
0. 00599
0. 004699
000899
0.01100
Ga01299
(01699

vV (M/SED)

346.820
37,050
37.980
39.770
40,850
41 .4690
2,520
43,330
43.720
43,330
410460

1

5.0
4.3438 FA

NEGREES .

1.9917 M/8EC

Y *

224.1
280G. 4
33846
449, 2
S961.8
&$74.,4
287.0
10122
1238.5
14462, 6
1912.9

18.486
18,402
19,0469
19,9248
20,510
20.932
21.344

217G

MEAN VELDOCITY AT
WaMl. SHEAR STRESS
FRICTION VELOCITY

20,0 UVEGREES.
4+5641 A
2.04146 M/SEC

Y (M)

000199
0.00249
0. 00299
0.00399
000499
0, 00599
0, 00699
0.00799
0. 00999
0.01199
0.,01399
0.01899
0, 02399

Vo (M/BED)

38.330
38,550
39.340
40,970
42230
43,050
43,860
44,450
45,230
45.810
45.810
4%5.040
42,230

Y+

2RACLT7
287 .4
348,
4605
S
6913
8047
SR2.1
L1G2.9
1383.8
14614.6
2191.6
27687

18.774
18.882
19,249
20,0468
20,688
21.088
21.483
21772
224184
22,438
22,438
22.061

20.48%
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MEAN VELOCITY AT 25.0
WALl SHEAR STRESS
FRICTION VELQCITY

LNEGREES.,
4.8443 FA
2.1038 M/SEC

Yo(M) U (M/GET) Y+ Y+

D.,001%9
3,00299
0. 00399
G.,00499
0. 00550
0. 00699
Qs OOQOQ
G.01100
0.01299
0.01499
0.016%9%
Q.01899
Q. Q2399
Q03399

39.450
4G540
42,230
43,3460
442460
4% . 230
46380
474130
47 . 860
48.230
48,320
48,410
48,050
44, 650

236.7
35544
474.5
G934
71244
831.3
10691
1308.2
,1'44'0
1782.7
20204
22G8.4
2830
4042, 2

18,752
19.270

20.074

204811
21.038
21,500
22,0446
22.403

22,750
22526

22.948
23.011
2.840

21.224

MEAN VELOCITY AT 30.0 DEGREES.
WAL L SHEAR STRESS  4.9627 PA
FRICTION VELOCITY 2.128%9 M/S5EC

(M

0.0019%9
QeQO290
000399
0,00499
0.Q0599
0. 00699
0.00899
001100
0.0129¢
0.014%9
001499
001999
0. 02299
0.02799
0. 03299
0. 04799

Y (MASED)

40 200
41,4690
43120
44,3510

4%+ 480

44,420
474720
48. 620
49,500
S0. ()'K()

51.060
51230
S1.G70
31.480
49,850

Y+

Jﬁ?od
\5 ] ? \.
480 .2
&H00 L H
720.9
841.2
1081 .9
1323.8
1563.3
1804.0
2044 .6
2405 .7
27667
3368 .4
3270.2
7753

Vi

18.883
19583
)O"‘)l I"
20,908
213463
21.80%
22415
22.838

e
23LAN2

lnd AL
23.3501
23.748
23.984
24,064
24,224
24.182
234416



MEAN VELOCITY

WAL

Y (M2

G019
Q.00299
0. 00399
Q00499
0,005y
O QQAHPR

L D8R
o°u11oo
QeQL299
Q.QlLagy
OQ1L 499
.0 l PRY

Q. 0\‘) ‘\"‘)’
,0389%
0.048399

MEAN
Went .

Y (M)

000199
0.00299
000399
0.,00499
0. 00599
0.00699
0.00899
001100
() 01299

01499
() 014699
001999
0. 02299
0.02599
0.02899
0.03199
003699
0.04199
0.05199
0.06199

SHEAR

VELOGCITY
SHEAR

vV (M/8ER)

41.270
42,310
Qﬂ.lho

5 290
4““ A0
44, 800
A48 Q80
A LG
30,030
G0 720
"i'l . 4()0

\J :’ ¢ OO0
SG2.900
3,060
G3.390
U3 230

H20400

Vo(M/BED

4 '| s 270
2520
44 e 320
45, 480
446 240
« 350
49 + 800
49 .4 ‘"1()
G720
Gl '.T/'()
2,160
5340460
S53.800
G4 . 360
"M 840
\.JJ ¢ 230
G4.990
934390
\.10 © \190

46

AT

STRESS
FRICTION VELOTCITY

AT
STRESS

FRICTION VELOCLTY

)

4(');()

35.0

LGEGREES,
G.1838 FA

2.1758 M/BEC

Y+

294.8
367.8
490.8
&13.9

.‘i"(\ 8 ‘,:»’ 7
\ \\h}o/
3277
KI‘?\)@/
356G, 7
' \Oe\\
4795 &
\)0 Je"()

l0A !'H
24019210

Yt

2466
F70:8
494 . 4
H18.3
742.3
B66.2
1114.0
13631
1609, 7
18E7 .5
210%5.4
247271
2048,9
2206
592,
3 64,1
] 8 3 7

644,2.13
7681.6

U+

18.9468
19,444
20,278
20,815
)( A A)"‘ ")
21509
..... 098
1,,’,{_!‘;‘:’
22,994
23,311
:‘ 3,623
23,931

M ./ SEC

Ut
18.827
19397
20.218
20,747
21.0%94
21,600
22,262
22741
53 133

QBTVG
24,208
24,543
24,798
25.017
2%, 159
hd‘l?ﬁ
25,086
)40\6. ()

23,215
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MEAN VELOCITY AT
WALL SHEAR STRESS
FRICTION VELQTITY

Y (M)

0.00199
0.00299
0.00399
0.00499
0. 00599
0.00899
0.0089%
0.01100
0.01299
0.01499
0.01799
0.02099
0.02399
002699
0.02999
0.03299
0.03799
0.04299
0 04799

QH29Y
0 05799
006299
Q. 06799
Q.07299

V (M/7SEC)

41 .270
42.320
44,320
45,4830
44,420
47 .350
48.800
?.850
50.890
91740
S2.740
G3.720
94,200
54,680
55.070
GH.310
S5.310
G4.,680
UC.JQO
2870
50.890
48,620
46610
43.330

45.0 DEGREES.

5.2359 FA

2.1887 M/SEC

Y+

246.0
34696
493,22
6146.8
740.4
8&4.1
11]1‘1

1\.);.15 + 0
ele el N
2594, 46
29655
33363
37071
4078.0
4465960
H314.1
G932
HH50 .2
7188.3
7786. 4
3404 4

Ut

18.873
19,445
20.268
20.798
21.228
21 .654
22.317
h-o/9/
23,272
23,661
24,118
24,5467
24.784

.,\.J‘\\\)\‘)
MQ‘L84
a \JQA \)4
25.294
23006
24,640
24.041
Q3272
22,234
21,315
12.815
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MEAN VELOCITY AT
Wal.l. SHEAR STRESS
FRICTION VELOCITY

Y (M)

000199
Q. Q0299
0.00399
0.00499
0. 00579
000699
0.0Q08%9
0.01100
0.01299
0.01499
0.01699
0.Q1999
0. 02299
0402599
0.03099
0+ DIGHEY
0+04099
004599
Qe Oi'i()"r“}’
00559

0.0u099

MEAN VELQCITY
AHEAR STRI

Wal. L.

UV (M/78ED)

40,4630

¢ 100
43,720
4H.090
446, Q50
44,800
48, 2460
49 HOO
G0 380
Gl e 230
'J'l + 900
""" <700
".'.53 390
53,880
4,200
\'34 ¢ ()40
] {o | \JO
:].’3 «A90
91870
50« 200

AT

FRICTION VELOCITY

Y (M)

0.Q0199
Q00399
0.003%9
0.0049¢
0.006H99
0:006F9
0.00899
() 01100

()"‘)()U
0 01499
0.01699
Q01999
0.02299
0.02599
003099
0.03599
0.04099
0.045%9

VO (M/SED

4 | c-\.)()’\)
43,120

4,320
45,090
44+ 050
47,440
"“Nge\)A’O
49, BEQ
SO LHE50
S1400
\J,\ e()/()
52870
= ,’ '/(\

Jl cH70
S0.890
50,380

)

30.0

DEGREES »

9.1353 FA

2.14698

2441
J64 .7
489 .4
1241
734.7
857 . 4
1102.7
1349 .2
1593, %
1838. 6
2083.9
2451 %
2019.9
3187.9
3801 .1
441 4,4
HORZT
Haa 140
R84 3
< )\ 3 (‘) / + \
7480,

G50
G.0064
21382

Y

2408
I8 .4
AB2.3
HOZ .2
724,00
844,9
10846 .6
1329. 6
1570.1
1811.9
2053.6
24163
2778.%
31415
3745, 9
43502
4954 . 6
SEE9.0

M/ SED

FA

U+t

18.729
19.403
20,149
20.781
2l o223
21 5469
22242
22.813
’5."[“
A.’. 3 ‘7‘ 3 o
24 ¢330
f4u)0"

13 497 ‘.»’
3 4 PO
24,4680
2 4 « 4G
24,191
23.767
23134

DEGREES .

Mo SET

v+t

2.104
19,497
20166
20727
21.087
21,534
22,188
,.’13 738
23.314
23641
24,038

24,352
24,586
24,586
24,506
24.118
23,800
23,561



MEAN
WALL

49

VELQCITY AT
SHEAR STRESS

FRICTION VELOCITY

Y (M)

0.00199
0.00299
0.00399
0.00499
0.00599
0.00699
0.00899
0.01100
0.0129¢
0.014¢9
001699
0.01999
0.02299
0.02599
0.03099
0.03599
0.0409¢

MEAN
WAL

UV (M/SER)

41.0460
40.4630
42,100
43,330
44,120
44,900
47720
48,800
49 . 8680
H50.,200
H50.720
350,980
50,890
49 . 850
48,4620
47 . 170

UELUUTTY AT
SHEAR STRESS

FRICTION UhLOClTY

Y (M)

0.0019%
0.00299
0.00399
0.00499
0.00599
0+004699
0.00899
0.01100
0.01299
0.01499
0.01699
0.01999
0. 02499
002999

UV (M/BEC)

37520
39.110
40,3530
42.100
43.120
43,920
45,480
446,800
47 720
484440
48,800
49,150
48,440
446,800

60+.0 TDEGREES.

7285 FA

2.0781 M/SEC

Yt

233.8
351.2
468.7
GB6.2
70346
821.1
'|05691

292.2
IGQL; @
1760.9
I“‘?"'\
2348.2
2700.86
30853.1
?640 4

RIM.“

Ui

19,759

19.552

20,259
20.851
21,231
‘..1 + \)0/
22,430
22,964
23.484
23.907
24,157
24,407
24,533
24,489
23,989
23397
22,8499

45,0  DEGREES.

4,4414 FA

2.0140 M/SEC

226.6
340 .4
454,3
68,1
4681 .9
793.¢
LO23 .G
1252.3
1478,9
1708.6
1934,3
2275 .8
2845,1
3414.3

Ui

18.630
192.419
20.124
20.904
21.410
21.808
’) )'l”jg’)
23,238
23,695
24,052
24,231
24,405
24,082
23.238



Y

0.,00199
H.00299

Q.0
0.0

0.005%99
0.0069%

0.0

0.01100
0.0129%

0.Q
0.0
0.0

Y

0.00199
0.Q0299

0.0
0.0
0.0

0.00699

0.0
0,0

0.01299

0.0
0.0

0.01899

MEAN
Wal.L.

50

MEAN VELOQCITY AT
Wall. SHEAR STRESS
FRICTION VELOCITY

(™M) VO (MASEDR)
346340
37,520
39330
40,630
AL .6%90
42,520
44,120
4% . 290
45,840
45, P50
4%, P50
44,320

0399
0499

08Y9

1499
1699

ey
2200

VELDCITY aT
SHEAR STRESS

FRICTION VELOCITY

(M) V (M/8ED)
34,000
35,620
37,050
38.440
39850
A0.420
41,270
42,100
42,000
41,060
39.770

37,520

0399
0499
0599

0BYY
1100
1499
14699

75,0

70.0 DEGREES.,
4.1595 FA
192490 M/SED

v Ut
219,02
329, 4
4396
5498

&40 0

18645
19,251
20179
20,844
21,390

7701
P00

23.574
22740

REGREES «
J.7655 BN
1.8544 MssED

Y4 Ut
208.6
313.4
418.3
5231
&27 .9
732.7
V42,4

1153.1

13617

1571 .4

1781.0

1990.7

18 E3Y
19,208
19,979
20,729
210308
21797

R
A

Alad )
ry ey

22.703
22,649
22142
21,446
20,233

.....




51

5.3 Reynolds Stresses

SCAN ANGLE -~ 20

YSYMAX U Y W Ly e Vi {4

. . . oy
095‘0 DEEG 1028 0 3
k @73 L. 007 e 3

) Q. 994 - 3

&
) 107

1
1
0,505 1.995
o o |
!

() 3
0,649 1,997 1.028 P 3

Q.72 2.013 1,034
()01‘ }):5 .?.00:'.\‘{) 1 \'r() 23
Q.844 2037 LeOge
0938 2034 1.0 &6
1010 2039 1101
1,082 2039 LTel1
doe 13 1. 041 L1009

f%]
LTS 3

.,
I
[ %

<
« imé

L1
SERE )

e e £

-
2> isd
g
-~
] [
-
2
S
»

o b i gt pe L b D Bl Rel b R

SCAM ANGLE - 15
Y/ MaX u v W Uy L ULt B

Q. 439 lo“”; 1.012
0L.E508 Q.96
QN7 I 0.791
e &AG | 1024
0713 1,984 1.04%9
0. 781 1980 1.041
|
|
]

“

Ps

Iy

@

s

08 Iad L3 D03 Dl i

EEARE N ¢
Q880 1977 1062 Fe

0,918
0.987 1
1,055 2,014 1058
1ol24 2,029 1,074
1,192 2,050 1,090

1993 1.03%9

-
i
1Y

32
—

P
-
-~

SCAN ANGLE - 10

Y /YMAX u v W uv U UL @

0517 1.861 0,997 1. 5% 0.:.907 —0.801 ~0.474 Je431
Q. E75 1863 Q.967 160 Q491 0894 -0 GHS X427
0,632 1.844 1.000 1led23 O.444 ~1.041 0476 3,517
Q.690 1.842 Q.9864 ledid? 0,394 ~1.0946 0,621 3,490
0747 1.831 0.966 1e&H20 Q386 ~1.1786  —~0 639 F e AU
0.808 1827 Q.987 1le&27 0.329 -1.24% 0,861 Fe 440
0.862 1.807 1.01é 1o &A% Q297  ~L.271  —~Q.707 J.502
0.920 1.812 1.032 1 b4s 0.219  ~1.309 ~0.478 Z.031
P77 1.808 1.049 1670 D145 ~1.394% ~0.701 J.602

- i,

l

~1 .

1.827 1.021 0,150 ~-1.408 —0.GB7 J.8961
L.844 1002 0. 097 “Lo§uh ~Q.817 J.542
1.150 1.870 1.027 1e6b32 0.034 400 ~0.638 3,608
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GCAN ANGLE

YAYMAX U

AAMAK 0]

Q754
O.841
Q. 5928
L.0lé
T LO3X

1190

!

!

!

I

; 1
'l}\(‘. :l.
)

I

(

|

!

!

EOAN ANGLE

YAY MK U

O
Ded?2
0. 341
0.4851
QS0
\) ¢ (" e : ( }
0.71%
0.808
0,898

 PR7
1.076
Lelééd

oxe 4(

4

LY
posw

U

1182
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