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zVOLUTION OF CUMULUS CLOUDS

the thermal. The mixing, called entrainment, oc-
curs chiefly near the top of the thermal but also
round the sides and sometimes near the base.
The originally smooth shape of the dome
changes into a mass of smaller domes where
the outside air is engulfed by the rising thermal.
Drawing colder air into the thermal difutes it and
reduces the difference in density and hence tr
lift. The mixing spreads in from the edge so the
larger the bubble the longer it takes for entrain-
ment to make the thermal too dilute to cantinue
rising.

Entrainment not only cools the thermal but
adds to its mass. This additional mass has to be
accelerated to the speed of the thermal. Thus

ntrainment has a double effect; it dilutes the

arm air inside a thermal reducing its buayancy
and increases the weight to be lifted. As a result
many thermals fail to reach the top of the unsta-
ble layer. However a big thermal has consider-
able momentum so that it can continue to rise
for some time after it has lost its buoyancy. How
far it overshoots its level of equilibrium depends
on whether there is an inversion above it. The
top of an overshooting thermal is colder than its
environment and very ready to sink when the
momentum has been expended.

dulti-cored thermals
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Fig 3. Muitiple core thermal.

In the early morning, when there is only just
enough heat " ff a thermal, there is usually
only a single vuio u lift and this is drawn up into
the bubble as soon as the limited amount of
warm air near the surface is exhausted. Such
thermals are generally short lived. Unless the
air is very unstable and moist any cu dissolves
rapidly. Later in the day, especially in hot conti-
nental areas, thermals can draw on a large sug-
ply of hot surface air. Then they become big and
broad and lang lasting. These thermals may
have several cores. Fig 3 illustrates a broad ther-
mal with several much smaller bubbles moving
up inside. The pattern in Fig 3 is based in part
on the behaviour of smoky bonfires. These often
produce surges of activity sending beautifully
formed thermal bubbles shooting up within the
main smoke column. The bonfire bubbles are of
course tiny compared to real thermals and being
so small are rapidly eroded. Their whole lifetime
is over in a matter of seconds but their circula-
tion looks identical to that of full sized thermals.

Photo A shows a big cu with several domes
formed by separate bubbles. Photo B is a shorter
lived cloud with a thermal bubble rising out of
the centre. C shows a bank of cumulus conges-
tus consi~*~~ of a great many bubbles.
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Fig 4. A very narrow thermal shooting up as a short lived tower and changing into a column of sink.

Cloud profile and rates of ascent

The rate of rise of a thermal depends on the
difference in density between it and the environ-
ment and the drag due to its passage through
the surroundings. A wide blunt dome of cu has
to push more environmental air out of its way
than a thin narrow thermal. Fig 4 shows a very
thin thermal rising out of a clump of cu. It quickly
grows into a tall column (B) which ascends much
faster than the fatter clouds. Unfortunately this
process has its own defects. A tall thin calumn
of cloud suffers from severe erosion at the
edges, especially if the cloud shoots up into
much drier air. Erosion is often so rapid that sev-
eral thousand feet of cloud evaporate in five min-
utes or so (C). The bubble at the top, which is
often the widest bit, lasts longest but the statk
quickly vanishes.

Now the brief surge of lift changes to sink (D).
Formation of cloud released latent heat which
added to the energy. Evaporation takes back
this latent heat leaving the air colder and denser
than its environment. A column of sink soon de-
velops below the broken pillar and on some oc-
casions the sink goes on down into the original
clump of cloud and eventually out below the
base.

Even wide domes of cumulus lose lift and start
to subside. but not as rapidly as the narrow tow-
ers. Descent results in evaporative holes devel-
oping which increase the sink. Unless further
bubbles rise up to maintain the cloud it starts to
degenerate. One cannot always see this when
looking at a clump of cumuli but the cloud
shadow often reveals these holes before they
shaw in the profile of the cloud.

Photo D shows two narrow towers which shot
up from the smaller cu. The translucence near
the cloud top shows how thinitbecame. In photo
E the two tall turrets had stopped rising and the
wind shear began to topple them over. The fat-
ter cloud on the far right was too massive to re-
spond to the wind shear.

Inversions and bubbles

On many good soaring days cumulus tops are
limited by an inversion. When the thermal bumps
into the warmer air it quickly stops rising and the
upward flow in the core is deflected sideways.

Fig 5. Hooks developing on the top of bub-
bles which were stopped by the inversion.

This sideways deflection may produce a tempo-
rary wind shear at cloud top. The effect of such
a shear has been modelled mathematically; one
result is shown in Fig 5. A is the original bubble,
B shows how the outward shear starts to distort
the bubble and C shows how continued shear
produces hooks. The model traces the moisture
in the bubble but does not allow for evaporation
in regions of descent. In real life one may see
such small hooks on the cloud top but they usu-
ally dissolve in strong sink at the edges. If there
is already a wind shear above the inversion the
hook pattern loses symmetry and only one side
shows the curl over.

LIDAR flow patterns

LIDAR works on the same principle as radar
except that it uses a laser beam. It can detect
motions along the line of sight by the doppler
principle and can often follow minute particles in
cloud-free air. Fig 6 shows the flow under lines
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BGA & GENERAL NEWS

9661 Clarke, J. Black Mountains 15.11
9662 Lews, S. Midland 16.11
9663 Fogden. D. Booker 13.8
9664 Ennis, J.C Southdown 1.5

9665 Mann P.AG. Enstone 258
9666 Fujimofo. 5. European 5C 14.8

SUNSTATE
SOARING

& 12 month Season. 500 Km has been
achieved in every month of the year

& Easy access to Brisbane, Gold and
Sunshine Coasts, Great Barrier Reef and
Bunya National Parks

& NO Airspace problems, Huge paddocks
unlimitea visibHity

& Fleet Includes Nimbus 2, Ventus, LS4's,
$2D55, PIK20D, Hornet

& Airport within town of 10,000

& Bad weather rebates

& Booking deposit only A$200

PO Box 452 Dalby,
Queensiand, 4405, AUSTRALIA
Phone: +61-(0)15-169493

Fax:  +61-10)7-30227°~
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BGA ACCIDENT SUMMARY compied by DAVID WRIGHT

Ret Glider Date Pilot/Crew
No. Type BGA No.  Damage Time Place Age Injury Hrs
122 SZD Junior 3847 Minor 27.8.94 Abayne 58 None 46

1110
The pilot made a fast approach to ailow for turbuient conditions. However, fy: failed to commence his roundout in time to arrest a high
rate of descent resulting from the speed. a severe wind gradient and significant airbrake. The heavy landing resulted in splits to the
rear fuselage.

123 Nimbus 2¢ 2505 W/O 2.9.94

1420

While thermaliing the stiok jammed laterafly. Tre pilot tried to free it, but could not and decided to bale out as the glider entered a spiral

dive. He jettisoned the canopy pulled his teet up, released his straps. held the D ring. jurnped and made a safe descent. The outer end
of the control red had unscrewed and jammed between the wing ribs.

Preston Candover 46 None 480

13.8.94
1100
Atier wealnercocking during tis frst wench launch trie piot held the stick fully back to hold the glider straight on his second attempt. As
soun as 'all out” was given the glider was snatched and ¢ ™bed to about 20ft with minimal airspeed. The cable went sfack and the

glider. still rose up. sank rapidly or to the ground and the gear coltapsed.

124 Otymipia 460 2660 Minor Seighford 42 None 36

125 Olympia 2r 512 WO 24894
1345
The pilot became low while ridge soaring and lurned away from trie ridge to Ma.. « «eld 1alw. . Rather than turning slightly and land-
Ing in a field in which a glider had already landed the pilot tried to make a circuit Into another. Airspeed was lost and the glider stalled in

from about 40ft and impacted in a very nose down attitude.

Lenham 55 Serious 145

126 LS-3a 2668 Minor 27.8.94
1555
Returning from a cross-cauntry into a strong headwind the pilot decided to divert to another airfield. The landing area was congested
s0 he decided o fand on the crasswind runway. Distracted by other traffic he failed to allow for the severe wind gradient in the lee of

buiidings and the glider had insufficient airspeed to round out before impact.

Astan Down 45 None 819

127 Qlympia 28 1692 WiO 10.9.94
1155
The pilot, on an early solo on type. had a wingh launch failure at about 25t during rotatian. The pilot did not lower the nose significantly
and the glider statled on to the ground and was W/O. Sarious injury was avoided as the pilot had 3in of energy absorbing foam behind

and 1 5in below tum,

Arbroath G4 Minar 6

W/O= Write Oft

The EW Barograph is simply . . .

NOT JUS THE WOHLD’S NUMBER ONE ELECTRONIC BAROGRAPH
th~t ie fully approved world wide, for all Glider flights including world records.

It is a!so a GPS Data Recorder!

featuring:

compatibility with leading makes of GPS equipment (NMEA 0183 data output).
User friendly keyboard allows setting up without a computer.

No need for pre flight sealing by official observers.

Sample rates of 1 second up to 255 seconds.

Over 12 Km height range.

Its own self contained battery.

Altitude display that can be set to Flight Level, QNH or QFE.

Memory, battery and GPS status displays.

PC compatible software for comprehensive post flight analysis included.
Direct printing via a standard printer if required.

Small and compact (15 x 7.5 x 3 cm).

and lots more/

Approved for GPS flight verification in national and regional competitions in many countries.

For further information

EW Avionics

Seymour Barn, Widmere Lane, Marlow, Bucks SL7 3DF « Tel 01628 485921 « Fax 01628 477999

ApriliMay 1995
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Height Gain

Absolute Altitude
Straight Distance

Goal Distance

Goal & Return Distance
Triangutar Distance

Free Distance”
100km Triangle
300km Triangle
500km Triangle
750km Triangle
1000km Triangle
1250km Triangle

Height Gain
Absolute Altitude
Straight Distance
Goal Distance
Goal & Return Distance
Triangular Distance
100km Triangle
300km Triangle
500km Triangle
750km Triangle
1000km Triangle
1250km Triangle

Height Gain

Absolute Altitude
Straight Distance

Goal Distance

Goal & Return Distance
Triangular Distance
100km Triangle

300km Triangle

500km Triangle

750km Triangle

Height Gain

Absolute Altitude
Straight Distance

Goal Distance

Goal & Return Distance
Triangular Distance
100km Triangle

300km Triangle

500km Triangle

750km Triangle

Height Gain

Absolute Altitude
Straight Distance

Goal Distance

Goal & Return Distance
Triangular Distance
300km Goal and Return
500km Goal and Return
1000km Goal and Return
100km Triangle

300km Triangle

500km Triangle

750km Triangle
1000km Triangle
1250km Triangle

Height Gain

Absolute Altitude
Straight Distance

Goal Distance

Goal and Return Distance
Triangular Distance
300km Goal and Return
500km Goal and Return
100km Triangle

300km Triangle

500km Triangle

750km Triangle

116

12 894m
14 938m
1460.8km
1254.26km
1646.68km
1362.68km

1434.99km

195.30km/h
169.50km/h
170.06km/h
168.41km/h
145.33km/h
133.24km/h

11 680m
13 489m
1383km
1383km
1261.36km
1379.36km
177.26km/h
170.90km/h
163.03km/h
161.33km/h
157.25km/h
143.46km/h

10212m

12 637m
949.7km
951.43km
1127.68km
847.27km
145.49km/h
143.9km/h
133.14km/h
127.29km/h

8430m

10 809m
864.86km
864.86km
673.5km
760.4km
141.90km/h
143.17km/h
113.87km/h
121.02km/h

10 065m

11 500m
949.7km
859.20km
1127.68km
1362.68km
153.3km’h
152.7km/h
105.79km/h
166.38km/h
146.8km/h
141.3km/h
109.8km/h
112.15km/h
109.01km/h

10234m

11 023m
514.86km
472.43km
709.35km
825km
138km/h
113.08km’h
137.22km/h
138.37km/h
130.56km/h
114.18km/h

INTERNATIONAL GLIDING RECORDS (as at 10.2.95)
SINGLE-SEATERS
. Bikle, USA
. Harris, USA
Grosse, Germany
. Drake, D. N. Speight, S. H. Georgeson, New Zealand
. Knauff, USA
. Knauff (Nimbus 3), L. R. McMaster, J. C. Seymour
. Striedieck, (USA) (ASW-208)
. Robertson, Gt Britain (in USA)
. Striedieck (in USA}
Renner Australia
. P. Castel, France (in Namibia)
. Bunzli, Switzertand (in Namibia)
-W. Grosse Germany (in Australia)
-W. Grosse. Germany (in Australia)
-W. Grosse, Germany {in Australia)
MULTI-SEATERS
. Josefczak and J. Tarczon, Poland
. Edgar and H. Kiieforth, USA
. Herbaud and J-N. Herbaud, France
. Herbaud and J-N Herbaud, France
. W. Walker and T. Delore, New Zealand
W. Grosse and H. Kohimeier Germany (in Australia)
. Sommer and I. Andresen, Germany (in USA)
-W. Grosse and Karin Grosse, Germany {in Australia)
-W. Grosse and Karin Grosse, Germany (in Australia)
-W. Grosse and Karin Grasse, Germany {in Australia)
-W. Grosse and Karin Grosse, Germany (in Australia)
-W. Grosse and H. Kohimeier, Germany (in Australia)
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SINGLE-SEATERS (WOMEN)
Yvonne Loader. New Zealand
Sabrina Jackintell, USA
Karla Karel, Gt Britain (in Australia)
Joann Shaw, USA
Doris Grove, USA
Joann Shaw, USA
Susan Beatty, South Africa
Susan Beatty, South Africa
Susan Martin, Australia
Susan Beatty, South Africa

MULTI-SEATERS (WOMEN)
Adela Dankowska and M. Matelska, Poland
Mary Nutt and H. Duncan, USA
Tatiana Pavlova and L. Filomechkina, USSR
Isabella Gorokhova and Z. Kozlova, USSR
Katrin Keim, Germany and A. Orsi (in South Africa)
Katrin Keim, Germany and A. Orsi (in South Africa)
Adele Orsi, Italy and K. Keim (in South Africa)
Katrin Keim, Germany and A. Orsi (in South Africa)
Katrin Keim, Germany and A, Orsi (in South Africz*
Katrin Keim, Germany and A. Orsi {in South Africe

BRITISH NATIONAL RECORDS (as at 10.2.94)
SINGLE-SEATERS

D. Benton
H. C. N. Goodhart (in USA)
Karla Karel (in Australia)

T. A. Sands (in USA)

T. A. Sands (in USA)

L. Robertson {in USA)

T. A. Sands (in USA)

R. Cariton (in South Africa)
. T. A. Sands (in USA)
C
P
J
A.
E.
L.

oaper (in Australia)

earson (in South Africa)

. G. Pearson (in South Africa)
Carlton {(in South Africa)
Lee (in Australia)

Robertson (in USA)
MULTI-SEATERS
Kay and K. Wilson

. E. Kay and K. Wilson

A.Hill and 1.Smith (in Australia)

R. Cariton and M. French {in South Africa)

C. May and S. G. Jones (in Finland)

T. Spreckley and P. Jones (in Australia)

Dale and M. Bird (in Australia)

R. Carlton and C. Greaves (in South Africa)

R.

T

B

T

R
B.
A E
E
J.

Carlton and Leonie Lawson (in South Africa)
Spreckiey and P. Jones (in Australia)
ird and R. Gardner (in Australia)

M
M
M
M
M
E
B
M
G.
R.
A
M.
R.
B.
G.
M.
M.
B.
M.
B. T. Spreckley and 1s {in Australia)

SGS 1-23e
Grob-102
ASW-12
Nimbus 2
Nimbus 3

ventus A
ASW-208
Nimbus 3
Nimbus 3
DG-400 (sealed)
ASW-22
ASW-17
ASW-17

Bocian
Pratt Read
ASH-25
ASH-25
ASW-22
ASH-25
Janus C
ASH-25
ASH-25
ASH-25
ASH-25
ASH-25

Nimbus 2
AstirCS
LS-3
Nimbus 2
Nimbus 2
limbus 2
\SW-208
ASW-208
LS-3
ASW-208

Bocian
SGS 2-32
Blanik
Bianik
ASH-25
ASH-25
ASH-25
ASH-25
ASH-25
ASH-25

Nimbus 2
SGS1-23
LS-3
“limbus 3
Jimbus 3
Ventus A
Kestrel 19
ASW-17
Nimbus 3
LS-68
Nimbus 2
ASW-20
Kestrel 19
ASW-208
Ventus A

ASH-25
ASH-25
1S-28

Calif A-21
ASH-25
Nimbus 3ot
ASH-25
Calif A-21
Calif A-21
Nimbus 3p7
ASH-25
Nimbus 3o1
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25.2.1961
17.2.1986
25.4.1972
14.1.1978
25.4.1983

2.5.1986

12.5.1994
14.12 1982
15.11.1986

9.1.1988
8.1.1985
3.1.1979

9.12.1980

5.11.1966
19.3.1952
17.4.1992
17.4.1992
1.12.1989
10.1.1987
26.7.1984

8.1.1988
20.1.1988
10.1.1988
11.1.1988
10.1.1987

12.1.1988
1421979
20.1.1980
2.7.1990
28.9.1981
5.8.1984
24.12.1990
26.12,1990
29.1.1979
21.12.1990

17.10.1967
5.3.1975
3.6.1967
3.6.1967
7.1.1992
5.1.1992

0.1.1992

6.1.1992

3.1.1992

5.1.1992

1

18.4.1980
12.5.1955
20.1.1980
23.4.1986
7.5.1985
2.5.1986
10.5.1983
24.12.1980
7.5.1985
4.1.1991
30.11.1976
28.12.1982
5.1.1975
25.1.1989
2.5.1986

12.10.1990
12.10.1990
14.122.1992
18.12.1979
11.6.1988
7.2.1987
4.1.19HN
23.12.1978
27.12.1978
6.2,1987
3.1.1991
7.2.1987
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