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Instruments: Name & Function
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Airspeed

* Indicated airspeed (KIAS). What the pilot sees."

e Calibrated airspeed (KCAS). Remove indicator bias
and error.

* True airspeed (KTAS). Actual velocity through air. .

 Equivalent airspeed (KEAS). Constant dynamic
pressure



Aircraft Operation Speeds

Vs — Stall
* Vmo — Maximum operating

* Vmc — Minimum controllable airspeed on grnd.
(Twin engine a/c -> off runway)

* Vmca — Minimum controllable airspeed in air.
* Vd — Maximum Dive speed

* Vne — Never exceed

 \V/x — Speed for best angle of climb

* Mmo — Maximum operating Mach number
 Md — Dive Mach number



Compressible Flow

* Speed of Sound

a=./yRT

* Mach number y

m==
a 1174 SSL

* Isentropic Ideal Gas Process (relate stagnation to
static pressure)

Y
_ 1 Xa'm = |4
P =P(1+—7—/——1M2)7 1
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Compressible Flow

* Normal Shock (Stagnation pressure ratio drops
across shock)
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» Q: Is dynamic pressure (g) equal to stagnation
pressure minus static pressure (p-p)?

* A: No. But it is a reasonable approximation for
incompressible flows.

/4
-1 7-1
pPp—DP=DPpD (1+_}'/2— 2) -1 1£_M2a2
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310 SERVICE MANUAL GENERAL INFORMATION 1-3

— 0.00 W. L.

Figure 1-1. Three View 310L and 310N Aircraft




310 SERVICE MANUAL INSTRUMENTS AND 12-15
RELATED SYSTEMS

Detail B

2
Detail A
! 1

L
1, Static Opening 9. Hose (Airspeed to Bracket) 16, Mount Tube
2, Static Crossover Line 10. Hose (Airspeed to Bulkhead) 17, Pitot Extension Line
3. Static Line 11, Forward Cabin Bulkhead 18. Pitot Tube
4. Vertical Velocity Indicator 12, Pitot Pressure Line 19, Parking Brake Bracket
5. Hose (Vertical Velocity to Altimeter) 13, Tube Support Bracket 20. Static Drain Line
6, Altimeter 14. Forward Static Line 21, Drain Valve
7. Airspeed Indicator 15, Nose Bulkhead 22, Sleeve
8. Hose (Vertical Velocity to Airspeed) 23. Nut

Figure 12-8, Pitot-Static System Installation



Calculation

* How much pressure differential does a calibrated
airspeed reading generate? Apply isentropic
compressible theory.

Ap . pt _pstatic

y-1(v., Y z
Apcalzpssl 2 ((;d] +1 _1
ssl

* Notice that we use SSL conditions for everything
other than delta p and Vcal. The ASI is designed
with a reference at SSL. |



* The objective is to find the true airspeed. You alread
know the pressure ratio from the calibrated airspeed.

Ap cal

Pt
 Given an altitude, you can convert ssl to local pressures
5-P
Pssi
 Substitute to give the true airspeed

y-1

2 A _},—

Vtrue = 2a [ pr;a! l“" 1] —1
?/ - 1 p.vsi 5




Subsonic

e Region from M=0 to M=1
* This is NOT the same as incompressible

* You can not expect to use incompressible formulas
beyond M=0.3.
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Supersonic

e M>1
* Now have a normal shock in front of pitot tube
* Assume a weak oblique shock and fan for static

port gives almost isentropic flow. Thus the static
pressure is almost equal to the freestream static

pressure.

N."‘llu. 'rof < ‘*’ﬂ t‘lu.k, +k'-
rlatie presure par" will begm
o reed ;)l,'l", ln,‘ur. This
"Jyﬁn iywares Hhes rsme !




* Pitot pressure ratio given known pressure ratio (Pt2/p1) and shock
P _ {P ] 2
P b )\ P,

» Substitute compressible flow equations and solve
-1

. —
Py =(r+1Mlz)r-1 2y Mﬁ-y“j"'
D 2 y+1 y+1

* Now, given the upstream Mach number, you can find the pitot
pressure ratio. Typically you will need to iterate to solve for M given
a known pitot pressure ratio (see subsonic for finding pressure

ratio).
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Quiz #1:

* What altitude? 4
* What KTAS? 116




Quiz #2:

 What altitude?
* What KTAS?
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Quiz #3:

 What altitude?
 What KTAS?




Quiz #4: Piper PA-34

h= (1640

Lucky for us, set at pressure altitude (29.92 inHg). SSL!
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