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weigh 42.2 b (19.1 kg). Capacity is 130 amp hrs, with a maximum discharge limit of
60 A. The current sailplane system is about at this limit when operating in supercooled
cloud.

The sailplane, equipped as a cloud physics aircraft, makes measurements of
temperature, pressure, vertical wind, cloud droplet spectra, cloud/precipitation particle
spectra and charge, and two components of the electric field. Two recording systems are
utilized: one for the particle spectra data and one for all other data. The systems are
designed for a total operational time of 4 hrs, of which 1 hr can be in cloud. In cloud
time is limited by power consumption and 2DQ recording capacity. All data, except for
the 2DQ particle measurements, are also telemetered to a ground station for real-time
monitoring and backup recording. Table 1 lists the primary equipment of the sailplane.

Table 2 gives a history of the sailplane activities.

PRE-SEASON PREPARATIONS

Since 1972, the sailplane’s primary research focus has been convective clouds, and
the following procedures, through all phases of a field project, are somewhat specific to
this type of flight.

The following list gives tasks, checks, or calibrations that need to be accomplished
for safe and legal operations before the field season or in some cases during the field
season. They are not in any particular order.

1. Procure battery cells or check out old ones (two season maximum life).

2. Certify altimeter and static system (every 24 months).

3. Certify transponder (24 months).

. Check accuracy of VOR (30 days).
. Repack parachute (120 days).

. Annual inspection.

4

5

6. Pressure check O, bottle (5 years).

7

8. Update equipment list with weight and moment.
9

. Arrange for wing assembly.
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10. Obtain necessary telemetry and communication frequency authorizations.
11. Alert the local ARTCC to special IFR procedures.

12. Check condition of towrope.

13. Check research area for alternate airports and emergency landing sites.
14. Set up ground station. (See CSD Dwg.No.A1549, a detailed memo by De

Harrison outlining field site considerations for the ground station.)

Scientific checks or calibrations also need to be performed. These might include
calibration of airspeed and pressure transducers, checks and laser alignment of the PMS

probes, special calibrations of new or existing instruments.

PRE-TAKEOFF PROCEDURES

The general definition of the project mission or goals are described in the sailplane
pilot’s contract and may be specified in greater detail in the operations plan of large
scale field projects. However, prior to a flight, a discussion between the principal
investigator and the pilot defines the specific goals of the day. This often covers
procedures for checking instrument performance, changes in previous operating
procedures, and an evaluation of the clouds forming or expected to form on that
particular day. The decision—making process is flexible enough to take advantage of
changing conditions that might be encountered. Past experience in sailplane operations
has played a major role in the ability to prepare for and to carry out changing mission
scenarios.

A scientific instrument preflight inspection is carried out via a detailed checklist.
The checklist changes somewhat from year-to—year depending on instrument changes.
A minimum inspection involves checking the electrical power system, verifying or setting
the time and date, loading the 35 mm camera, and loading the recording tapes. If time
permits (and it almost always has), the transmitters and telemetry system, the FSSP,
the 2-D, the King probe, the various temperature probes, the field mill, and the pressure
and airspeed transducers are all checked for proper operation. Weekly or more often the

status channels, the secondary temperature probes, the gyros, and the battery scan are
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exercised and inspected to assure proper operation. The preflight should be done after
all instrument troubleshooting or changes. Accurate pressure and temperature standards
are needed for the preflight calibrations.

The pilot’s preflight checklist includes (but is not limited to) noting any equipment
changes and verifying weight and balance calculations, checking cockpit supplies (maps,
pens, paper, water, tape, clothing, etc.), filling and checking the O; system, performing
the usual “walk around” airworthiness preflight for a 2-32, and verifying the condition of
necessary operational equipment (e.g. avionics, gyros, clock, etc.). An IFR flight plan is
filed, usually with a VFR departure and climb out specified. Density altitude effects are
determined and discussed with the towpilot.

Ground handling is done under the supervision of the pilot by people familiar
with proper handling procedures. A portable transceiver is used for obtaining taxiing
clearance and instructions at a tower airport and for monitoring traffic at a non-tower
airport. The towrope is attached and the release mechanisms are checked at both the
sailplane and the towplane. Standard glider takeoff procedures are followed, usually with
a “wing runner”.

The ground station operator assists in some of the scientific preflight checks

remotely, and has the ground station ready for flight following and data recording prior

to takeoff.

PROCEDURES PRIOR TO CLOUD ENTRY

After takeoff, the ground station operator verifies proper operation of instrumenta-
tion and reminds the pilot to do clear air instrument checks when necessary. Climb out
on tow is standard for the area, observing noise abatement procedures where applicable.
The pilot usually takes photos of the research area during this period and his comments
on weather conditions are recorded on tape. The ground station operator also takes
notes throughout the flight, augmenting the voice notes. The time spent on tow can
be as long as a 3-4 hours. However, when the area of investigation is close by, the

cloud conditions are easily monitored from the ground, and the pattern of convection

4




image46.jpg




image8.png
exercised and inspected to assure proper operation. The preflight should be done after
all instrument troubleshooting or changes. Accurate pressure and temperature standards
are needed for the preflight calibrations.

The pilot’s preflight checklist includes (but is not limited to) noting any equipment
changes and verifying weight and balance calculations, checking cockpit supplies (maps,
pens, paper, water, tape, clothing, etc.), filling and checking the O; system, performing
the usual “walk around” airworthiness preflight for a 2-32, and verifying the condition of
necessary operational equipment (e.g. avionics, gyros, clock, etc.). An IFR flight plan is
filed, usually with a VFR departure and climb out specified. Density altitude effects are
determined and discussed with the towpilot.

Ground handling is done under the supervision of the pilot by people familiar
with proper handling procedures. A portable transceiver is used for obtaining taxiing
clearance and instructions at a tower airport and for monitoring traffic at a non-tower
airport. The towrope is attached and the release mechanisms are checked at both the
sailplane and the towplane. Standard glider takeoff procedures are followed, usually with
a “wing runner”.

The ground station operator assists in some of the scientific preflight checks

remotely, and has the ground station ready for flight following and data recording prior

to takeoff.

PROCEDURES PRIOR TO CLOUD ENTRY

After takeoff, the ground station operator verifies proper operation of instrumenta-
tion and reminds the pilot to do clear air instrument checks when necessary. Climb out
on tow is standard for the area, observing noise abatement procedures where applicable.
The pilot usually takes photos of the research area during this period and his comments
on weather conditions are recorded on tape. The ground station operator also takes
notes throughout the flight, augmenting the voice notes. The time spent on tow can
be as long as a 3-4 hours. However, when the area of investigation is close by, the

cloud conditions are easily monitored from the ground, and the pattern of convection

4




image10.jpg




image11.png
1s reasonably well behaved, as in e.g. Socorro, NM, the time on tow is usually minimal
(20 to 40 min).

The cloud selection procedure is based largely on common sense and experience.
Convective clouds are penetrated in two ways: spiralling up through cloud base and
entering through the side. A cloud base entry is usually preferred, but depends on
adequate separation between cloud base and the local terrain. It is further guided by:
how isolated the cloud/storm is, what stage of growth it is in, its location relative to
ground instruments, its movement, and its potential for sustained growth. Strong or
organized convection is identified by an extensive amount of precipitation already falling
out of cloud base, by a line or cluster of (non-isolated) storms, by a large organized
updraft area (often identified by a smooth, dark, flat base or the appearance of an
extensive roll cloud), and/or by an extensive anvil at cloud top. These conditions
indicate that a storm is too developed for sailplane penetration. In severe convective
conditions, assistance and guidance has been provided by a meteorologist with access to
aircraft position and radar reflectivity. In NHRE, for example, feeder clouds or cumulus
congestus at the sides of strong storms were candidates for penetration with this and
other auxiliary support.

Entering cloud through the side has been done for iwo reasons: to begin a climb
higher in the cloud, usually in more vigorous convection with ill-defined cloud bases,
and to avoid local terrain when cloud base is lower than mountain top. The same
considerations need to be made for side entry as for cloud base entry, particularly
how isolated and how well-developed the storm is. For side entry due to low bases, a
very conservative margin of ground clearance is used to determine the safety of such a
penetration, which also depends on how isolated and how large the cloud is. In Socorro,
the sailplane can be towed 5000 to 6000 {t higher than the mountain top, and side
penetrations are made from west to east toward the airport. In the worst case scenario,
the sailplane would enter cloud 2 miles (3.2 km) west of the mountain. It would take

1

a mean downdraft of 20 m s™! over the entire 2 miles for the sailplane to fall below
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the highest terrain. This extreme condition coupled with good sense based on visual
observations prior to penetration suggests that the the danger of inadequate terrain

clearance in New Mexico storms under the conditions outlined above is essentially zero.

OPERATIONS DURING CLOUD PENETRATION

The primary goal in a cloud penetration is to get established in lift and climb in
the updraft as high as possible (with qualifications that are described later). The
sailplane pilot will already have opened the IFR flight plan and secured an altitude block
appropriate for the conditions. Comments on cloud conditions, particularly on cloud
particles, are made periodically for recording on the voice tapes. Just prior to or in the
early stages of the penetration, the ground station operator reviews and communicates
to the pilot the status of in—cloud instrumentation and operational procedures. This
includes being sure that the pilot is on oxygen, that instruments are turned on and
working properly, and that heaters are turned on when necessary. The ground station
operator and the principal investigator continually monitor the instruments and update
the pilot regularly. Sailplane position is determined as best as possible for aiding the
pilot with visual observations of cloud development from the ground. The role of the
towpilot usually includes photographically documenting the history of the cloud and
assisting the sailplane pilot with descriptions of the cloud conditions. The value of the
descriptions is dependent on the experience of the towpilot in the particular area of
operations and in weather research flying in general.

Several factors are considered in the decision to end a penetration of the updraft.
This decision is primarily made by the pilot, with guidance from ground personnel.
Any condition that causes the pilot to become “uncomfortable” with the situation is
sufficient cause for leaving the cloud. Some specific conditions are mentioned later. With
checks at the ground station, operational and or research instrument failures and critical
battery conditions can be identified that may warrant termination of the penetration.
Excessive battery drain can be detected by a low voltage condition. With the recent

power loads, battery temperature has been a concern. Increases in battery temperature
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above 50°C are monitored closely, and at temperatures above 65°C the flight should be
terminated. (This has never happened.) The manufacturer’s maximum temperature
specification for the battery is 85°C, so 65°C provides a reasonable margin of safety.

High altitude operation, while not limited by airframe considerations, is limited by
the effects of cold temperatures on instrument performance and by the physiological
effects on the pilot. Previous flights have shown that temperature, pressure, DME,
and time code generator are affected at altitudes between 32000 and 37000 ft. Oxygen
requirements can be used to evaluate physiological limits. On 100% oxygen, sea level
ambient conditions (partial pressure of O;) can be maintained to 34000 ft, while 10000
ft ambient conditions can be maintained to 40000 ft. The limit of the O; system, on
pressure demand, is 43000 ft. (The system on diluter demand is effective to 35000 ft.)
An operational altitude limit of 35000 ft (~10.5 km) is reasonable, being sufficiently
bounded by safety margins yet flexible enough to permit research at high altitudes near
the limits of the research instrumentation.

Meteorological conditions warranting termination of a penetration are lack of lift,
heavy airframe icing, severe turbulence, severe electrical activity, and avoidance of
damaging precipitation particles. The most common condition is lack of lift, where
updraft conditions are weak and/or sporadic to begin with or become that way in
the cloud’s midlevels. This condition can also be associated with icing. A weak climb
through the primary icing zone of a cumulus exposes the sailplane to a longer ice
accumulation time, which feeds back through increased drag to make the climb even
weaker. This feedback is weaker and largly inconsequential in a strong climb, even when

liquid water contents are 3—-4 g m™3

, and at higher altitudes the accumulated ice has
been observed to decrease with time (sublimation ? erosion ?). Since a sailplane is not
expected to maintain altitude, increased sink rates from icing are not an operational
consideration for IFR flight. In Colorado cumuli, with small cloud droplets, the icing

has been more rime-like and therefore rough. Sink rates increase noticably after about

1.5 cm of ice accumulation. In Socorro, in clouds with somewhat larger droplets, the
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icing is more mixed but generally smoother. Ice accumulations of over 3 ecm have not
been detrimental to cloud investigations (albeit with higher sink rates). Without the
cloud particle camera airfoil, icing of the airframe seems to stabilize the sailplane in roll
causing less dramatic stall characteristics. The airfoil, when installed, destabilized pitch
somewhat when iced.

Excessive turbulence has not been a factor in the Socorro operations. However, in
northeast Colorado feeder clouds, there have been occasions where turbulence in the
upper parts of the clouds became strong enough that the pilot decided to leave the
cloud. The possibility of encounters with strong turbulence is evaluated largely from
experience in a particular area and type of cloud.

One emphasis of the sailplane investigations is on early electrification of storms, and
while the sailplane has survived lightning strikes with no damage to instruments and
no appreciable airframe damage, avoiding lightning strikes is desirable. The frequency
of close lightning has been the dominate guide in evaluating the safety of continuing a
penetration, and appears to be more of a factor in the upper parts of storms than in the
mid-levels. Electric field strength alone is not sufficient to disqualify further penetration.
Coupled with the visual observations however, field strength is helpful in identifying the
electrical maturity of the storm.

Another emphasis of the sailplane investigations is on early precipitation devel-
opment, and therefore research goals as well as operational goals are not compatible
with being in areas of large, damaging precipitation particles. However, avoiding
damaging precipitation particles is a condition that is difficult to quantify given past
experience. The sailplane has not had a damaging encounter with precipitation particles
in flying in a wide range of cloud conditions. This verifies to some extent the success
of past experience in avoiding large, mature storms that breed damaging hail, and
using pilot and principal investigator experience and common sense has become a
practical guideline for avoiding damaging particles. Visual observations, as already

mentioned, are crucial in determining the maturity of a cloud storm and its suitability
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for investigation. During a sailplane penetration, additional observations come from

the towpilot and ground observers. In cases where radar measurements and aircraft
track are available, these data are passed on to the sailplane pilot for guidance in his
evaluation of the penetration. These are particularly important when the sailplane is
penetrating feeder clouds or other clouds in the vicinity of a major thunderstorm (i.e.
NHRE, CCOPE). When radar data are available, establishing threshold guidelines
using reflectivity magnitudes or gradients may be of some value, and is best done with
consideration for the characteristics of cloud development in a particular geographical
region and the unique operational procedures of the sailplane. The sailplane does not
move much horizontally relative to the cloud, because of its slow airspeed (~40 m s~?)
and small spiral diameter (500-1000 m). Depending on the vigor of the convection, a
horizontal separation from high reflectivity of about 2 km seems reasonable. Defining
“high reflectivity” however is not simple. In NHRE, the sailplane was generally flown
so as to avoid regions of about 35 dBZ or greater. Yet, as the sailplane ascends in a
developing updraft, precipitation forms around it and often reaches reflectivities of about
40 dBZ, though commonly over a small volume of the cloud. Several examples of this
development have been observed both in NHRE and in Socorro. Particle data show
that graupel particles of 3 to 8 mm are responsible for the observed reflectivity. (The
relatively slow airspeed of the sailplane is an additional benefit to withstanding impacts
of large particles.) On the other hand, a strong cloud base updraft with an overhang of
45 dBZ or more, as often occurs in the High Plains, signifies large precipitation particles
that are suspended by the updraft and a process that is too developed for a safe and
meaningful sailplane investigation. Thus, establishing a guideline with a changing
reflectivity threshold or some other measure of storm development vs. sailplane altitude

would be necessary in order to maintain the integrity of sailplane penetrations.

PROCEDURES AFTER CLOUD PENETRATION
After the sailplane has left the updraft and the cloud, a number of alternatives aside

from simply returning to the airport exist, depending on the circumstances. Provided
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the guidelines for a side penetration are met, the sailplane could return and further
sample the same cloud. This might involve reestablishing lift and climbing higher or
making repeated horizontal passes. Likely criteria for abandoning a cloud penetration
at this point include: development of frequent electrical activity, malfunctioning or iced
instruments, and pilot discomfort (e.g. cold, fatigue ). If the storm is too developed
for penetration, other flight patterns near the storm are helpful in gathering electric
field and thermodynamic data. Circumnavigation of isolated storms or circling beneath
the anvil are possibilities. Another cloud could be penetrated, either from the side

or through cloud base. Again the same criteria for terminating a penetration would
apply. The limited capacities of the sailplane electrical system and recording systems
are obvious factors affecting on-station capability.

Other than further penetrations or investigations of clouds, the sailplane can perform
other tasks enroute to the airport. Often, a calibration of the electric field mill is done
by artificially charging the sailplane. This is best done in weak or nonexistent fields,
but the calibration is of some value at any field strength. Other instruments might
be checked with some specialized maneuver or procedure, particularly if they have
behaved suspiciously during the flight. Occasionally, an inter-aircraft comparison (IAC)
is performed if operations have been conducted with other research aircraft. The normal
airspeed of the sailplane requires a fly-by maneuver by other aircraft that cannot fly as
slow. Intercomparisons of electric field measurements require a measurable field, while
state parameters are best compared in relatively quiescent air.

Ground help is alerted to the impending sailplane landing. They assist the pilot in
clearing the aircraft from the runway if necessary, and help taxi it back to the hangar.
The sailplane pilot normally shuts down the entire electrical system after landing. Any
deviation from the normal shutdown is relayed from the ground station.

The towplane is usually called back to the airport once the cloud penetrations
are completed. Unusual circumstances, such as the possibility of an outlanding by

the sailplane or photographing the sailplane in flight, may require further towplane
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assistance.

POST FLIGHT OPERATIONS

After landing, the sailplane can be prepared for another flight, or it can be secured,
ending the research day. Primarily, battery capacity and temperature limit the daily
amount of flight time. Other possible limitations are: unsuitable meteorological
conditions, insufficient daylight remaining, excessive daily flight hours for the pilot.
With a contract pilot, the crew rest and flight duty limitations can be specified or agreed
upon between the pilot and the contract supervisor. The present NCAR guidelines
(see RAF Bulletin # 8) are consistent with past sailplane operations, except for the
consecutive working days limit which has been on the order of two weeks. The sailplane
seldom flies more than one research mission in a day and rarely flies seven missions in a
week.

Securing the sailplane means hangaring it, removing the data tapes, attending to
any problems that became evident in the flight, beginning the transcriptions of the data
tapes, and starting the preflight procedures. Preflight procedures may be done either
at the end of a day or at the beginning of a day, depending on the timing of convection
for a particular area. Following the tape transcriptions, post flight data analysis in the
field has generally been limited to troubleshooting instrument problems. A more flexible,
efficient system would allow better evaluation of instrument performance and aid in

assessing a flight’s meteorological success.

SAILPLANE PILOT REQUIREMENTS

Since 1981, the sailplane has been flown by a contract pilot. Responsibilities
have been specified in the contract and usually include: flying into towering cumulus
clouds (CuCong), possibly in the vicinity of thunderstorms; operating scientific
instruments when deemed necessary for measurements, based on the pilot’s experience
and on discussions with the principal investigator either prior to or during the flight;
communicating effectively and efficiently with other project aircraft, with the FAA,

and with project personnel on the ground; maintaining the necessary FAA flight logs
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DESCRIPTION OF THE SAILPLANE

The NCAR/NOAA sailplane N9929J, nicknamed “The Explorer” after its donor
The Explorer’s Club, is a Schweizer Aircraft Corp. SGS 2 32 (Serial No. 38); an all-
metal, two-place high performance glider. N9929J, built in 1966, has a relatively low—
time airframe with about 1300 hrs total time (as of Feb. 1988). The control surfaces
are fabric covered with the frames electrically bonded to the skin, and static wicks are
employed at the extremities of the wings and tail structure. The canopy is made of 1/4
inch Lexan, twice the normal canopy thickness, and is oufitted with a Faraday cage. The
airframe is conservatively rated for G forces of 5.4 and -2.7, although the overweight
fuselage of N9929J suggests a lower margin of safety at maximum G-forces. Stall speed
is about 47 mph (21 m s !), and never exceed or “redline” speed is 158 mph (71 m s™?).
The SGS 2-32 has very effective dive brakes and is able to remain below redline speed
in a vertical dive with the dive brakes open. The polar curve, derived experimentally,
shows a minimum sink rate of 1.1 m s™! at an indicated airspeed of 27 m's ! in level

flight. The sink rate increases to about 4 m s~!

as indicated airspeed reaches 52 m

s~!. The sailplane has operated at an empty weight of 1150 1330 lbs (522 603 kg), and
currently weighs 1295 lbs (587 kg) empty. The certified maximum weight of a 2 32 in
the utility category is 1430 lbs (608 kg), but N9929J has been approved for a maximum
weight of 1550 lbs (703 kg) in the restricted category. Prior to 1986, the sailplane
operated near the aft limit of the modified balance envelope with the cloud particle
camera airfoil installed. With the removal of the airfoil and the forward change in
location of the oxygen bottle, the sailplane operates well within the envelope resulting in
more stable flight characteristics and more flexibility in instrument placement. Electrical

power is provided by a 13.5 V (nominal) battery made up of 9 LR130 silver cell

manufactured by Yardney Electric Corp. The battery, box, and monitoring electronic
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and weight and balance of the sailplane; performing the preflight necessary for flight
safety and FAA coordination; assisting with the handling, rigging and derigging of

the sailplane as necessary; preparing brief descriptions and pictorial summaries of the
research flights; preparing an overall summary of the research flights with days ranked
with respect to mission success. Qualifications are specified in the contract and flying
experience (at a minimum) requires: a current Commercial Pilot’s license with both
glider and instrument ratings and a valid medical certificate; a current physiological
training certificate (high altitude chamber ride); 1000 hrs total pilot-in-command (PIC)
time, 200 hrs of which is in gliders, and 150 hrs of which is in a Schweizer 2-32; 150 hrs
instrument time, 25 hrs of which is in gliders; 60 hrs experience in the past 3 years in
thermalling, high altitude, and cross—country glider flying. In some contracts we have
also specified 50 hrs experience in research flying, though more commonly a preference
is specified toward pilots with experience flying the Explorer and in weather research
flying. A general metereorology background and an understanding of convective cloud
development are also important, as are personality traits such as communication skills

and cooperation in working with a variety of people.

TOWPLANE REQUIREMENTS

Towplane requirements have varied slightly depending on the area of investigation
and the research mode. For example, when side penetrations of clouds were normal
procedure in the NHRE studies, a capability of towing to 20000 ft was specified.
Normally, the contract specifies that the towplane must be capable of towing the
Explorer, gross weight of about 1500 lbs, to an altitude of 16000 ft in a reasonable
amount of time during typical summer conditions (surface temperatures of 100-105°F),
possibly in the vicinity of thunderstorms. The aircraft must be capable of remaining
airborne a total of four hours, be equipped with O, and be equipped with at least one
operable 360 channel radio for communications with the sailplane, the FAA, and other
project aircraft or ground facilities. On occasion, radio requirements have specified

a 720 channel radio and two radios. The sailplane has been towed by Cessna 180's.
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turbocharged 180’s, 185’s, and Piper Super Cubs.

TOWPLANE PILOT REQUIREMENTS

Normally the contract for the towplane includes the services of a qualified pilot.
The pilot responsibilities, other than expertly towing the sailplane, include: advising
the Explorer pilot of cloud conditions and cloud development; taking photographs of
cloud development with a hand-held 35 mm camera; maintaining a written log of the
flight and photography; communicating effectively and efficiently with other project
aircraft, with the FAA, and with project personnel on the ground. The minimum flight
experience requirements are: proper FAA certificates and ratings for the towplane;
a valid medical certificate; 750 hrs total PIC time, with 50 hrs in same or equivalent
aircraft as the towplane; 80 hrs towing gliders, preferably heavy gliders such as a 2-32,

10 hrs of which has been flown in the past 90 days. A general preference is also specified
for experience in towing the Explorer, in towing in the area of investigation, and in

weather research flying.

INSURANCE REQUIREMENTS

Insurance requireinents are dictated by the contracts department of UCAR, and are
given here only as general information from past experience. Because of the relatively
short operational period of the sailplane, it is not covered under the blanket aviation
liability insurance contract for RAF. A separate contract for third party Lability
insurance on the operation of the sailplane has been obtained in the past. Procuring
this insurance is greatly facilitated if the operational period is under 30 days in length.
UCAR has not carried hull insurance and abrogates responsibility of the sailplane pilot
from hull damage unless the damage is due to the pilot’s gross negligence or willful

misconduct. Personal insurance coverage is left up to the pilot.

Towplane insurance requirements have most recently been specified at: Bodily
Injury, $1,000,000 each person, $1,000,000 each occurrence; Property Damage,
$1,000,000 each occurrence or each aggregate; hull coverage at $60,000 (replacement

cost) with $50 deductible not in motion and $250 deductible in motion. UCAR needs to
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be named as additional insured on the towplane insurance contract. An “indemnify and
hold harmless” clause has also been part of the contract. Prior to FY’88, UCAR had a
non-ownership endorsement with $50,000,000 of aircraft liablity for aircraft rental less
than 30 days. Maintaining this coverage and the sailplane liability coverage have been

and will continue to be significant cost factors in sailplane operations.
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DESCRIPTION OF THE SAILPLANE

The NCAR/NOAA sailplane N9929J, nicknamed “The Explorer” after its donor
The Explorer’s Club, is a Schweizer Aircraft Corp. SGS 2 32 (Serial No. 38); an all-
metal, two-place high performance glider. N9929J, built in 1966, has a relatively low—
time airframe with about 1300 hrs total time (as of Feb. 1988). The control surfaces
are fabric covered with the frames electrically bonded to the skin, and static wicks are
employed at the extremities of the wings and tail structure. The canopy is made of 1/4
inch Lexan, twice the normal canopy thickness, and is oufitted with a Faraday cage. The
airframe is conservatively rated for G forces of 5.4 and -2.7, although the overweight
fuselage of N9929J suggests a lower margin of safety at maximum G-forces. Stall speed
is about 47 mph (21 m s !), and never exceed or “redline” speed is 158 mph (71 m s™?).
The SGS 2-32 has very effective dive brakes and is able to remain below redline speed
in a vertical dive with the dive brakes open. The polar curve, derived experimentally,
shows a minimum sink rate of 1.1 m s™! at an indicated airspeed of 27 m's ! in level

flight. The sink rate increases to about 4 m s~!

as indicated airspeed reaches 52 m

s~!. The sailplane has operated at an empty weight of 1150 1330 lbs (522 603 kg), and
currently weighs 1295 lbs (587 kg) empty. The certified maximum weight of a 2 32 in
the utility category is 1430 lbs (608 kg), but N9929J has been approved for a maximum
weight of 1550 lbs (703 kg) in the restricted category. Prior to 1986, the sailplane
operated near the aft limit of the modified balance envelope with the cloud particle
camera airfoil installed. With the removal of the airfoil and the forward change in
location of the oxygen bottle, the sailplane operates well within the envelope resulting in
more stable flight characteristics and more flexibility in instrument placement. Electrical

power is provided by a 13.5 V (nominal) battery made up of 9 LR130 silver cell

manufactured by Yardney Electric Corp. The battery, box, and monitoring electronic
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C'hronology of the Sailplane Activities

Activity
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TABLE 2 (continued)
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