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u k a To (k) o, c T.(u,k) /T (n,0)
1.00 3.116 1707.9 1.0000
0.50 0. 3.118 22752 0. 0 1.0000

0.15811 3.118 2276.7 -5.6913 0.7544 1.0006

0.31623 3.120 2281.1 -11.394 0.7544 1.0026

0.47434 3.124 2288.4 -17.119 0.7544 1.0058

0.63246 3.128 2298.7 -22.877 0.7544 1.0103

0.79057 3.134 2312.2 -28.681 0.7545 1.0162

0. 0. 3.127 3390.1 0. 0. 1.0000
0.15811 3.131 3402.5 -4.8534 0.5262 1.0037

0.31623 3.143 3440.3 -9.7661 0.5265 1.0148

0.47434 3.163 3504.8 -14.,799 0.5270 1.0338

0.63246 3.190 3598.6 -20.020 0.5277 1.0615

0.79057 3.225 3725.6 -25.,505 0.5285 1.0990

-0.50 0. 3.199 6414.3 0. 0. 1.0000
0.15811 3,215 6483.8 -4.5963 0.3610 1.0108

0.31623 3.262 6695.3 -9.4126 0.3638 1.0438

0.47434 3.334 7059.6 -14.668 0.3680 1.1006

0.63246 3.425 7599.7 -20.592 0.3735 1.1848

0.79057 3.528 8362.0 -27.467 0.3799 1.3036
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Table 1
(Continued)
u k a T, (usk) 2% c T.(u,k) /T (1,0)
-0.75 0. 3.406 10519 0. 0 1.0000
0.15811 3.417 10560 -5.8138 0.3578 1.0039
0.31623 3.451 10726 -11.612 0.3546 1.0196
0.47434 3.514 11114 =17.575 0.3515 1.0565
0.63246 3.605 11846 -24.090 0.3500 1.1261
0.79057 3.730 13099 -31.780 0.3512 1.2453
0.90000 3.842 14434 -38.331 0.3545 1:3721
-0.80 0. 3.493 11795 0. 0. 1.0000
0.15811 3.489 11783 -6.3041 0.3673 0.9989
0.31623 3.499 11840 -12.376 0.3597 1.0038
0.47434 3.547 12152 -18.418 0.3522 1.0302
0.63246 3.636 12888 -24.954 0.3475 1.0926
0.79057 3.769 14267 -32.763 0.3470 1.2095
1.00000 4.041 17806 -47 .456 0.3556 1.5096
-0.90 0. 3.723 14900 0 0. 1.0000
0.03953 3.719 14887 -1.9219 0.3985 0.9991
0.15811 3.668 14713 -7.5059 0.3914 0.9874
0.31623 3,595 14410 -14.170 0.3733 0.9671
0.39528 3.588 14369 -17.235 0.3637 0.9644
0.47434 3.603 14464 -20.272 0.3554 0.9707
0.63246 3.693 15186 -26.774 0.3435 1.0192

0.79057 3.851 16873 -34.842 0.3393 1.1324



-1.00

=125

0.

0.11180
0.15811
0.22361
0.31623
0.33541
0.44721
0.47434
0.55901
0.63246
0.79057

0.

0.15811
0.31623
0.42164
0.47434
0.52704
0.63246
0.79057
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Table 1
(Continued)

a HO At“._wmﬂv QH.
3.999 18669 0.
3.941 18478 -6.3375
3.888 18296 -8.8326
3.799 17970 -12.127
3.690 17489 -16.235
3.675 17404 -17.013
3.642 17129 -21.297
3.647 17132 -22.316
3.686 17345 -25.600
3.745 17810 -28.716
3.940 19900 -37.115
4,612 30426 0.
4.510 30003 -11.628
4.039 28239 -22.,088
3.730 26444 -26.555
3.711 25868 -28.280
3.741 25625 -30.043
3.878 26165 -34.236
4.205 29728 -43.855

0.

0.4170
0.4130
0.4046
0.3882
0.3845
0.3639
0.3594
0.3477
0.3402
0.3328

0.4246
0.4156
0.3873
0.3707
0.3561
0.3346
0.32]7

T, (1K) /T, (1,0)

1.0000
0.9898
0.9800
0.9626
0.9368
0.9323
0.9175
0.9176
0.9291
0.9540
1.0659

1.0000
0.9861
0.9281
0.8691
0.8502
0.8422
0.8600
0.9771
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The critical Reynolds number based on the speed of the inner cylinder for assigned

values of ¢« andm ( & = 1/20). The minimum is enclosed in parentheses.

_u m=0 m=1 o= 2 m=3 m=4 =5 m=6

1.00 +Hwo.@ﬁp-tvnw

0.50 (213.3) 213.4 213.8 214.6

0.00 (184.1) 184.4 185.5 187.2 189.7 193.0
-0.50 (206.8) 207.5 209.7 213.5 218.4 224.,3 234.1
~0.75 (245.1) 245 .4 246,32 248.3 2521 257.8 266.9
-0.80 256.0 (255.8) 256.0 256.8 259.7 264.9 37247
-0.90 280.0 279.2 276.6 (275.1) 275.6 279.3 286.5
~1.00 3055 303.7 300.3 295.0 (292.6) 294.5 300.8

-1.25 367.7 366.5 363.0 354.3 342.8 {337.5) 341.0
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weol  Lalies y @
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a

3.128
3.130
3.1L46
3.169
3.201

3.620
3.602
3.570
3.561
3.588

L.199
4.135
3.9L9
3.748
3.680
3.726
3.842

L.802
L.771
L. 648
L. 298
3.760
3.77h
3.942

T
c

3525.5
3571.8
3652.0
3769.2

13919
13859
13748
13731
13942

22386
22165
21502
20622
20072
20222
21226

36627
36L77
35927
34571
32078
30632
31163

IQ...H.

0
5.0002
10.072
15.291
20.740

0
5.3259
10. 368
15.106
19.769

0

7.0645
13.593
18.961
23.358
27.710
32,812

0
8. LiLhk
16.740
L. L87
29. 7M1
33.102
37.367

C

0
0.5127
0.5130
0.5135
0.5142

0
0.3781
0.3695
0.3591
0.3498

0
0.4192
0.4095
0.3889
0.36L1
0.3443
0.3316

0
0.1155
0.L4150
0.4125
0.3901
0.3555
0.3315

TABLE

<

T /T(m=0

1.0000
1.00LkL
1.0176
1.0L405
1.0739

1.0000
0.9957
0.9877
0.9865
1.0017

1.0000
0.9900
0.960L
0.9211
0.8966
0.9032
0.9481

1.0000
0.9959
0.9809
0.9439
0.8758
0.8363
0.8508
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Table 2

(Continued)

562LL
56069
55581
5L733
52570
L6773
L5308
L771L

83178
82870
82001
80851
79663
72308
65412
661,38

116869
111331
93941
912986
98009

22388
22165
21502
20622
20072
20222
21226

Inﬂw

0

9.76L2
19.328
28,606
37.489
Lo.627
L3.616
49.190

0
11.3L9
22.366
32.808
L2.8L6
L9.982
51.538
56.019

0
60.133
60.92);
6L.147
71.753

0
7.06L5
13.593
18.961
23.358
27.710
32,6812

0
0.L09)
0.4070
0.L0L6
0.4058
0.3730
0.3391
0.3194

0
0.4112
0.LO7hL
0.,012
0.3959
0.3878
0.350L
0.3239

0
0.3933
0.3615
0.3310
0.3126

0
0.4192
0.4095
0.3689
0.3641
0.3L43
0.3316

H\qmsaow

1.0000
0.9969
0.9662
0.9347
0.8316
0.8056
0.8L83

1.0000
0.9963
0.9858
0.9720
0.8693
0. 786l
0.7987

1.0000
0.9366
0.7903
0.7681
0.6245

1.0000
1.0000
0.960
0.9211
0.8966
0.9032
0.9481
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L.h10
L. 2686
3.896
3.721
3.85L
L.138

L.627
L. L69
3.851
3.847
L.225
L. 8L5

L.858
L.69L
3.835
L.089
L. 784
5.801

5.115
4.963
3.873
L.LLo
5.53L

m.M—MD
5.269
3.98L
L.935
6.493

Table 2

(Continued)

27148
26687
25172
23862
24631
26185

33345
32702
30063
29130
33761
L6501

L1626
LoBgl
36767
37660
51155
83342

53051
52275
L6213
51727
83476

69359
68419
60099
75518
142333

0
10.950
20.36886
26.896
33.58¢5
L3.523

0
14.709
26.617
34.330
L46.369
70.741

0
18.708
33.009
43.139
66.125

119.07L

0
23.230
L0.086
55.003
99.032

0
28.600
L8.h72
72.031

150.541

C
——

0
0.4136
0.3966
0.3583
0.3302
0.3201

0
0.4053
0.3825
0.3341
0.314h
0.3269

0
0.3949
0.367L
0.3163
0.313L
0.3521

0
0.38L0
0.3523
0.30L7
0.3239

0
0.3736
0.3380
0.2987
0.3410

T/T(m=0)

1.0000
0.9630
0.9272
0.8789
0.9073
1.0382

1.0000
0.9807
0.8736
1.0125
1.39L6

1.0000
0.982)
0.8633
0.9047
1.2289
2.0022

1.0000
0.985)
0.9750
1.5735

1.0000
0.9664
0.8665
1.0888
2.0521
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5.797
5.610
L. 177
5.571

6.259
5.995
L. 156
6.410

Table 2

(Continued)

93396
91949
81079
116952

129960
127515
11404l
191183

IQI.H:

0
35.241
58.97L
97.302

0
L3.760
72.626

135.567

C

0
0.36L8
0.3251
0.2977

0
0.3573
0.3135
0.3013

T/T(m=0)

1.0000
0.98L5
0.8681
1.2522

1.0000
0.9612
0.8775
1.4711
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TAELE D

The critical value of T and the corresponding values of a and c¢ for assigned values of m for

0.0

|H_|'O

A+ = 0 and # = -1 according to wide-gap theory and small-gap theory for » = 0.95. %\mmwc\pw§

TR
Wide-gap, n = 0.95
_m a T c
0 3.128 3509.9
1 3.130 3525.0 0.5127
2 3.146 3571.8 0.5130
3 3.169 3652.0 0.5135
4 3.194 3769.2 0.5142
0 4.199 22388
1 4.135 22164 0.4192
2 3.949 21502 0.4095
3 3.748 20621 0.3888
4 3.680 20072 0.3641
5 3.726 20221 0.3443
6 3.842 21225 0.3316

Q&%m&«k.\ﬂ \\d&x&% b el &

Small-gap approximation, n = 0.95

a T c
3.127 3390.1
3.131 3403.2 0.5262
3.144 3443.0 0.5265
3.165 3511.0 0.5270
3.190 3610.0 0.5277
3.999 18669
3.938 18469 0.4168
3.791 17939 0.4036
3.669 17368 0.3828
3.644 17130 0.3620
3.696 Hubwm 0.3460
18360 0.3363

3.804

)



