EH 2.0/12 and EH 3.0/12

In the November 1990 issue of RC Soaring
Digest we described three airfoils designed
by John Yost - the EH 1.0/9.0, 1.5/9.0, and
2.0/10.0. The EH 2.0/12.0 and 3.0/12.0
described this month are new additions to
this series.

The first number within the EH designation
denotes the percent camber, the second the
percent thickness. All of the EH airfoils
have very low pitching moments, essentially
zero, and are ideal for swept flying wings
with quarter chord sweep angles of about 20
degrees. None of the EH sections should be
used on planks, as that planform requires
airfoils with a substantially positive
pitching moment.

These new EH sections, with their 12%
thickness, can be used as root sections where
a greater spar depth is needed. Some
designers may consider using a thicker,
higher cambered airfoil at the root and a
less cambered thinner airfoil at the tip in
an effort to improve efficiency. The

EH 3.0/12.0 can be used where higher lift
coefficients are needed. Use Table 1 as a
general guide when choosing an appropriate
airfoil.

Since the camber line of reflexed sections is
of an "S" shape, there is a very sharp curve
on the lower surface of the section near the
trailing edge. Even at higher angles of
attack, there is the possibility of separated
flow over this area. The solution is to
turbulate the airflow just before the
transition point. This lower surface
turbulator should be placed at about 65%
chord. It is particularly important to place
a turbulator in front of any control surface
which deflects upwards. As with normally
cambered airfoils, the performance of
reflexed airfoils can be improved when
operating at relatively low Reynolds numbers
by installing a turbulator at about 15% on
the upper surface.

We would appreciate hearing of your
experiences with these new sections.
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Table 1
SECTION USE Cmo ol1=0
EH 1.0/9.0 F3B 0.00088 -0.37
EH 1.5/9.0 F3E and thermal duration 0.00073 -0.55
EH 2.0/10.0 thermal duration 0.00165 -0.74
EH 2.0/12.0 thermal duration and scale 0.00165%* -0.74%*
EH 3.0/12.0 thermal duration and scale 0.00165* -1.10%*

*

Approximate values from published polars.
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EH 2.0/12.0

X
100.000
99.901
99.606
99.114
98.429
97.553
96.489
95.241
93.815
92.216
90.451
88.526
86.448
84.227
81.871
79.389
76.691
74.088
71.289
68.406
65.451
62.435
59.369
56.267
53.140
50.000
46.861
43.733
40.631
37.566
34.549
31.594
28.711
25.912
23.209
20.611
18.129
15.773
13.552
11.474
9.549
7.784
6.185
4.759
3.511
2.447
1.571
0.886
0.394
0.099
0.000

0.000
0.060
0.024
0.061
0.121
0.207
0.319
0.456
0.617
0.801
1.009
1.244
1.503
1.788
2.096
2.427
2.779
3.150
3.537
3.937
4.346
4,762
5.178
5.589
5.990
6.373
6.731
7.058
7.346
7.587
7.774
7.901
7.962
7.952
7.869
7.709
7.473
7.162
6.780
6.332
5.824
5.266
4,666
4.035
3.385
2,728
2.082
1.470
0.915
0.427
0.000

X
0.099
0.394
0.886
1.571
2.447
3.511
4.759
6.185
7.784
9.549

11.474
13.552
15.773
18.129
20.611
23.209
25.912
28.711
31.594
34.549
37.566
40.631
43,733
46.861
50.000
53.140
56.267
59.369
62.435
65.451
68.406
71.289
74.088
76.791
79.389
81.871
84.227
86.448
88.526
90.451
92.216
93.815
95,241
96.489
97.553
98.429
99.114
99.606
99.901
100.000

-0.390
-0.767
-1.144
~-1.5186
-1.869
~-2,192
-2.481
-2.736
-2.959
-3.153
-3.323
-3.470
-3.599
-3.711
-3.809
-3.894
-3.967
-4.028
~4.075
-4.109
-4.127
-4.128
-4.109
-4.069
-4.006
-3.919
~3.806
-3.669
-3.508
-3.324
-3.119
-2.897
~-2.661
-2.416
-2.164
-1.912
-1.663
-1.423
-1.194
-0.980
-0.785
-0.609
-0.453
-0.318
~-0.206
-0.121
~-0.061
-0.024
-0.006

0.000
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X
100,000
99.901
99.606
99.114
98.429
97.553
96.489
95.241
93.815
92.216
90.451
88.526
86.448
84.227
81.871
79.389
76.691
74.088
71.289
68.406
65.451
62.435
59.369
56.267
53.140
50.000
46.861
43.733
40.631
37.566
34.549
31.594
28.711
25.912
23.209
20.611
18.129
15.773
13.552
11.474
9.549
7.784
6.185
4.759
3.511
2.447
1.571
0.886
0.394
0.099
0.000

0.000
0.060
0.024
0.061
0.121
0.207
0.319
0.457
0.619
0.805
1.017
1.256
1.524
1,819
2.143
2,493
2.870
3.272
3.697
4.141
4.602
5.075
5.555
6.035
6.507
6.964
7.397
7.795
8.150
8.452
8.619
8.858
8.946
8.949
8.863
8.684
8.413
8.053
7.608
7.084
6.492
5.843
5.149
4,035
3.683
2.942
2,223
1.551
0.952
0.437
0.000
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X
0.099
0.394
0.886
1.571
2.447
3.511
4.759
6.185
7.784
9.549

11.474
13.552
15.773
18.129
20.611
23.209
25.912
28.711
31.594
34.549
37.566
40.631
43.733
46.861
50.000
53.140
56.267
59.369
62.435
65.451
68.406
71.289
74.088
76.791
79.389
81.871
84.227
86.448
88.526
90.451
92.216
93.815
95.241
96.489
97.553
98.429
99.114
99.606
99.901
100.000

-0.381
-0.731
-1.0863
-1.374
-1.654
-1.894
~-2.093
-2.253
-2.382
~-2.485
-2.570
~-2.643
-2.708
-2.711
~-2.834
-2.901
-2.971
~-3.044
-3.119
-3.193
-3.262
-3.324
~-3.372
-3.404
-3.415
-3.401
-3.361
-3.292
-3.194
~-3.068
~-2.915
-2.738
-2.540
-2.325
-2.099
-1.866
-1.6863
-1.403
-1.181
-0.973
-0.781
-0.607
-0.452
-0.318
~0.206
-0.121
-0.061
-0.024
-0.0086

0.000



