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Leakage test on the instrument panel of gliders

Leaks in the air-supply system of an instrument panel can lead to persistent indication errors — or even to the
complete failure of several aircraft instruments. One can imagine that this would lead to rather unpleasant or
even hazardous situations. This is avoidable. — In the following, the measures for a leakage test of an
instrument panel — specifically based on the example of a glider's instrumentation - are to be described,
although this has already been done elsewhere several times (see bibliography).

The hoses which connect the aircraft instruments to each other and to the pressure-extraction points should
ideally be short and straight. Of course, one cannot always strictly abide by this parameter; however, in any
event, sharp cambers or knicks should be avoided when laying the hoses. The hoses are pushed several
centimetres across the connector fittings; if a PVC hose is removed once, then it is recommended to cut this
piece off before re-applying the hose.

In the leakage tests, excess pressure or negative pressure is created which then must remain constant for
several minutes when the lines are sealed. A change in pressure would indicate a leak. A suitable pressure
gauge is available in any aircraft, in the form of the air-speed indicator.

The lines and devices for static pressure, total pressure (="measured pressure" for the air-speed indicator)
and for the pressure supplied by a compensator nozzle (abbreviated in the following as "nozzle pressure"),
will be tested separately.

1. Test of the lines for the static pressure with all connected instruments

Instruments connected to the static pressure may be the air-speed indicator, altimeter, variometer

with membrane compensators, electrically-compensated variometer and the non-compensated variometer.
For devices which are connected to the static pressure, leaks do not manifest themselves in flight in some
drastic manner — since in gliders, the pressure in the body and the cabin differs only slightly from the static
pressure of the outside air. Yet this circumstance should not lead to the conclusion that according to this
finding, a leakage test would be dispensable in this case. After all, this affects the instruments most
significant to flight safety, namely the air-speed indicator and the altimeter - the reliable function of which
must be warranted in any event. If a leak occurs, it would be impossible to rule out significant faults in the
reliability of the air-speed indicator and the altimeter.

The leakage test is broken down into several steps.

Step 1: The apertures for the static decompression (on the exterior of the aircraft) are closed — for instance,
masked with an adhesive strip to make them airtight.

Step 2: A branching piece with three connectors (T piece) is inserted into the line for static pressure,
whereby it does not matter at which point this occurs. Then, a hose line is placed onto the free connector of
the T piece (see Figure 1a).

Step 3: Via the tube "S", the air is slowly extracted. It is advantageous when an aquarium air pump with an
air-suction connector and a fine metering valve is available for this step. If all else fails, one can extract air
with one's own mouth. -



Here, as in the following tests, one must always bear in mind that abrupt pressure changes can have very
harmful effects on the instruments. Particularly at risk here are breaking-plate variometers, because their
highly-sensitive measuring element may fail completely due to sudden pressure impacts. Therafore, it is
highly recommended to connect a connector ahead of a sectional stricture. {Capillaries or singte-use hoilow
needles available at pharmacies are suitable for this purpose.)

WARNING: If a variometer is connected to the static pressure, then its indicator may not exceed the full-
scale deflection point!

Step 4: While the air in the lines for static pressure is being slowly extracted, one can observe that the air-
speed indicator rises. At 150 km/h or another salient speed, the tube "S" is sealed (for instance,
disconnected with flat pliers).

If the system is vacuum-sealed, then the air-speed indicator must now also remain constant for a long
period of time. To ensure that this is in fact the case, one should wait at least two to three minutes. A leak
manifests itself by a more or less rapid drop in the indicator.

Step 5: Via the tube "S", the air is slowly input once again. in this process, bear in mind that an abrupt
increase in pressure is just as harmful to the instruments as an abrupt drop in pressure. The procedure for
Step 3 therefare applies here analogously. If the system has proved vacuum-seated, then the original
condition is re-established — that is to say, the sealed openings are re-opened and the T piece is removed.

If a leak has been detected, then one must localise the source of the fault. For this purpose, the lines are
removed at various points and the available end ¢f the line sealed so that it is airtight.

This can occur with a suitable stopper or by attaching a T piece on which two connectors are connected by
a section of hose (disconnecting them with flat pliers would also work). Yet this option seems less advisable
here, since the hose lines couid be damaged. Then, Steps 3 to 5 of the leakage test would have to be
repeated each time.

Figures 1a and 1b may demonstrate the method of searching for the source of the fault. If a leak has been
detected (in the case of Figure 1a), then one can initially verify the absence of leaks in the air-speed
indicator by removing the hose line at point A and attaching the hose "S" directly to the (static pressure)
connector of the air-speed indicator. If the air-speed indicator shows no leaks, then as the next step, one
can, for instance, detach the hose connection at point 8 and seal it to make it airtight {see Figure 1b). If the
absence of leaks is now determined, then the leak must be in the altimeter. Other possible sources of the
fault are the supply points for static pressure and the connection lines. In proceeding systematically, one
could probably definitely determine the source of the leak with a few further attempts.

2. Tests of the lines for total pressure with all connected instruments

In principle, the procedure in this case is the same as in the test of the system for static pressure. Therefore,
here, this case can be addressed brisfly. Aside from the air-speed indicator, the target air-speed variometer,
the target air-speed transmitter, the electrically-compensated variomster and the membrane compensator
may be connected to the total pressure. However, now, in order to receive a positive deflection of the air-
speed indicator, do not extract the air; instead, excess pressure must be created by (carefully!) blowing air
in. Here is another collocation of the individual steps:

Step 1: The total decompression (Pitot tube) is sealed. In Figure 2, it was assumed that side from the air-
speed indicator, a target air-speed variometer is aiso attached to the total pressure.

In this case, the leak in the installation is not yet sealed, since in that case, the air would flow out via the
target air-speed variometer. Therefore, one detaches the hose line at point C ("on the same side as the
variometer'} and seals it to make it airtight.

Step 2: In the total pressure line, a T piece is inserted and a hose line is attached to the available
-connector.



Step 3: Blow carefully into the tube. In this process, sudden changes in pressure must be avoided.

Step 4: When the air-speed indicator displays 150 km/h or another salient speed, the tube is sealed. if the
system is vacuum-sealed, then the air-speed indicator display must remain constant for at least two to three
minutes.

Step 5: The hose line is carefully re-opened soc that the excess pressure is slowly dissipated.

In the event of a leak, a systematic search for the source of the fault is performed as in the test for static
pressure.

3. Test of the lines for the "nozzie pressure” with all attached instruments

Nowadays, for total energy compensation, variometers are usually connected to a compensator nozzle. It
supplies a negative pressure which is present in the variometer housing as well as in the compromise
container and in the connection lines. Due to the suction effect of the negative pressure, nozzle-
compensated variometers respond more sensitively to pressure than do the standard non-compen-

sated devices which have been connected to the static pressure. For instance, if there is a leak at a point
between the variometer and the compromise container, this means that the variometer reads "Climb"
immediately after takeoff and remains in the "Climb" range during the entire flight. (Unfortunately, such an
"optimistic”" variometer reading can in no way positively influence the gilder's performance.)

In the aforementioned tests, the air-speed indicator played a dual role. On one hand, it was a test object
which was examined for leaks; on the othar hand, it served as a pressure gauge which enabled the
aforementioned tests in the first place. If Tests | and [l have indicated that it shows no leaks, it can now be
used in a targeted fashion as a pressure gauge. It is even better if an additional air-speed indicator is
available; this would render the detachment of the connectars on the installed air-speed indicator
unnecessary. Otherwise, in principle, this test progresses just like the previous tests.

Step 1: The compensation nozzle is seated. The target air-speed capillary is removed at position D
("on the side of the total pressure") and sealed to make it airtight.

Step 2: A branching piece with four connectors (cross piece) is now inserted into the "nozzle line"” at any
position. One of the available connectors on the cross piece is then connected to the measuring pressure of
an air-speed indicator; a hose line is attached to the other connector on the cross piece (see Figure 3).

Step 3: Biow carefully into the tube. Here, the change in pressure must transpire so slowly as to prevent the
variometer indicator from exceeding full-scale deflection.

Step 4: When the air-speed indicator displays 150 km/h or another salient speed, the tube is sealed. After
approx. two to three minutes, one can decide whether the system is free of leaks.

Step 5: The excess pressure is slowly once again dissipated. In the event of a leak, the search for the
source of the fault progresses as indicated above.

If all systems have proven free of leaks, the test is finished. Now, it is warranted that indication errors and
failure malfunctions on the instruments induced by leaks will very probably not occur in flight.

The leakage tests should be conducted whenever a modification has been performed on the instrument
panel — that is to say, after the installation or retrofitting of any instrument.




In addition, the tests should be performed at least once annually — at best in the course of the annual follow-
up inspection of the aircraft.
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Standard Procedures for Leakage Tests on the Instrument
anel of Gliders Equipped with Winter Instruments. '

echnical Notices, No. 3/81

Preliminary remark:

This standard procedure serves to facilitate leakage tests on an instrument panel consisting of Winter
devices. Since the respective aircraft manufacturer designs the instrument panel, its instructions in this
regard must be observed, whereby this standard procedure can serve as a supplement.

Leaks in the instrument panel can interfere with the instruments' indicator precision and/or lead to a complete
failure malfunction. Therefore, an inspection for leaks is essential after each instrument installation or
retrofitting. In addition, this inspectian shauld be performed at least ance annually.

In this process, one can follow the procedure below:

1. Tests of the lines for static pressure with all connected instruments (altimeter, air-speed indicator,
variometer equipped with membrane compensator, non-compensated variometer)

1. The openings for static decompression are sealed.

2. AT piece is inserted into the static pressure line.

3. A hose line is placed onto the available connector on the T piece.

4. Via the hose, the air is extracted slowly, whereby negative pressure is created. In this process, the
variometer may not exceed the point of full deflection. CAUTION! Variometers are very sensitive to sudden
pressure changes; therefore, we recommend creating a sectional stricture in the hose line indicated in Item 3
to enable the pressure change in the devices to transpire slowly.

5. When the air-speed indicator has reached the point of deflection, the tube is sealed (for instance,
disconnected with flat pliers). If the system is free of leaks, the air-speed indicator reading remains constant
for a long time. A leak manifests itself by a drop in the air-speed indicator reading. In this case, one can seal
the hose lines one by one and thereby localise the source of the fault.

6. After a wait of 2-3 minutes when the air-speed indicator reading has remained constant, the air is re-
introduced (!) while observing the variometer.

7. The sealed connectors are re-opened and the T piece is removed.

2. Tests of the lines for total pressure with all connected instruments (air-speed indicator, target air-
speed transmitter, membrane compensator

1. The total decompression is sealed (the capillaries for the target air-speed indicator and the net capillaries
are removed on the vario side and sealed).
2. AT piece is inserted into the total pressure line.






