INSTRUMENT LESSON # 1

THE PITOT STATIC SYSTEM;

A/S:    AIR SPEED INDICATOR 
V.S.I.:  VIRTICLE SPEED INDICATOR
ALT:   SENSETIVE ALTIMETER
Also a pitot port / ram air and static port gagging external pressure.
Note: Don’t forget the drain hole, used for the evacuation of moisture in the lines. 




AIR SPEED INDICATOR
AIR SPEED DEFFINITIONS;

Indicated A/S-     
Air speed read directly off the instrument 

Calibrated A/S-   
Indicated air speed corrected for installation and instrument 




error

Equivalent A/S-  
Calibrated air speed corrected for adiabatic compressibility 




flow at particular altitudes

True A/S-          
Calibrated air speed corrected for nonstandard temperature 




and pressure 

Mach number -   
Air speed equivalent to mach (0.85mach = 85percent of 




mach) 
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Ram air pushes against the diaphragm inside the air speed indicator; the airtight case is vented to the static port. The higher pressure in the diaphragm causes it to expand, it also has to act against the lower pressure inside the casing. 

ALTIMITER

ALTITUDE DEFANITIONS;


Indicated altitude -  
Altitude read directly off the altimeter 


Calibrated Altitude - 
Indicated altitude corrected to compensate for instrument 




error


Pressure altitude -   
Altitude above the stander datum plane 


True altitude -           
Altitude of an object above mean sea level


Absolute altitude -      
The vertical distance between the air craft and the ground or 



A.G.L.


Density altitude -   
Pressure altitude adjusted for non standard temperature 
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For IFR flight you need a sensitive altimeter, adjustable for barometric pressure 

Kallsman window runs from 28.00 to 31.00
Three wafers - pressure from the static line, entering the casing acts on the wafers and tries to compress them against there natural springiness 

If error on the altimeter is more than 75 feet in the preflight check you must mark inoperative, disable and fix.
INSTRUMENT MUST BE INSPECTED EVRY 12 CALENDER MONTHS.
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Effects of non standard temperature on the altimeter-
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Effects of nonstandard pressure on the altimeter- 
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Vertical Speed Indicator


Pressure from the static port (P) enters the instrument via tube (B) and surrounds the canister (C). Pressure from the static port (P) also enters the canister (C) via a fine metered tube (A). 

When the aircraft is flying at a constant altitude, the pressure inside the canister will be equal to the surrounding pressure, so that a zero reading will result. If the aircraft is climbing, the pressure inside the canister will lag behind the static pressure due to the restricted flow rate at (A). Based on the calibrated size of tube (A), the pressure difference between inside and outside the canister is proportional to the rate of change of altitude. The pressure difference will expand the canister (C) moving rod (D) hence rotating gears (E) and (F) to give an angular movement of indicator needle. (G).

A scale (O) shows typically ft/min (feet per minute) climb rate and is calibrated by adjustment of spring (S) at manufacture.


If the aircraft is descending, there will also be a lag between internal canister pressure and surrounding static pressure. In this case the internal pressure will be lower, the canister will contract and a negative reading (or descent rate) will be shown. 
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PROBLEMS INVOLVING THE PITOT STATIC SYSTEM;
A blocked Pitot tube, but clear drain hole will result in a zero A/S indication 

A clogged Pitot tube and drain hole will make the A/S indicator act as an altimeter. 
A clogged pitot and drain hole but the static remaining clear , indicated A/S will increase with a climb due to less pressure in side the casing  acting on the wafer .Also a decent will be indicated by a lesser A/S . 

If the static becomes blocked the VSI will remain at zero due to the equal pressure gained from the calibrated leak.
Also with the static blocked the altimeter will freeze at the last altitude when the port was blocked. -also the airspeed will read slower. 
Note: 


If no other static source is available you may break the glass in the V.S.I for an alternate source. The slight difference between the outside air pressure, And the inside air press. May cause the A/S to indicate a faster speed, also the altimeter to indicate a higher position.


If necessary to use an alternate static sours the altimeter will read slightly high and the A/S will read a little fast , while the VSI might show a momentary climb due to the lesser air pressure inside the cabin 
