Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER- VI EXAMINATION —Summer- 2019

Subject Code: 3360101 Date: 10-05-2019
Subject Name: Airplane Performance & Stability
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 Answer any seven out of ten. e2AHie]l S1OURL AUldsil ol ),
Define Limit Load Factor and Ultimate Limit Load Factor.

(@[ dls ¥ser ua Welie (a2 s $ser culuAlld s3U.
What is called Aerodynamic Center of an aircraft? Define.

[Aulel of WRASUALHS Ao Sl 5&dIU? AHxMd).

What is called Steady level Flight? Explain.

RSl Qad salpe sl s&dld? dudl.

Narrate Critical Mach no. with proper example.

(s(2sd s oid2 A GelsW A1 deldld 52,

What is called Star board and Port board? Explain with figure.

2R 1S WA U2 WlS Sl s8dld? uLs(d uSld dulel 53,
Described the function of Flaps of an aircraft.

[Aulel ofl SQUY of s1 arldld s2.

Draw Cp vs C. graph with proper nomenclature.

CD vs CL oll AL§ ollH5WQL ASld AHAL.

Give the Definition of “Endurance of Aircraft”.

A5182 il WeSARAY ofl calluy] W),

© O 06 NWw o £ X AW oLwAOADNDOE

What is Indicated Airspeed and True Airspeed?

c.  ©o5l52s WS ua g WRUS g B? sEl.

10.  Described Troposphere of earth in short
0. yedl o 2lUIRSMR &5 Ui yHendl.

Q.2 (@) Define Airplane Axis system and moment with neat sketch.

UH. R () WR@e o] (54 [ReH v Yl w1s[d UEld dHodl.

OR
(@  Short note on “Primary Control surfaces” of an aircraft.

(1) [Auiel ol "WkUI) s2ld HFAU" U 25 <l dqudl.

(b)  Derive Relation Between Local Gravitation acceleration & Universal
Gravitation acceleration
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OR
Short note on “Gliding Flight”

2q165(S1 s41E5e UR 25eild Gud),
Derive Endurance formula for Jet powered aircraft.
%2 UldR As1s2 HIe WeSAReY 3y dlRdl.

OR
Air(ldeal flow) flowing in a wind tunnel has pressure, Temperature are
1.4 atm, 50° C respectively. Find the air density and specific volume for this
Ideal Air flow.
[1 atm = 1.01 x 10° N/m?]

[dos eeld Hi edl ol WIS[SUE &6l d& B Bof VAR, dlUHlel aisH
VY WR W Yo A 8. AL §6l HI2 dl ol geldl wal W55 s¢

21,

[4 Wk = 1.09 X 10 U N/m2]
Explain Horizontal turn Flight and derive its equation.
SlR»leed 2¢l salse of Yol dlRdl W Yuexidl.

OR
Calculate the standard Atmosphere value of Pressure, Temperature and
Density at an altitude of 9km from Mean Sea Level.
At MSL, P=1.01 x 10° N/m? , p = 1.23kg/m® T = 288 K

Hlot Al Qad &l ¢ (50 ol QLS U 1SS SdlHlel of V2R, dlUMHlet
o doidl 32l elu? ARl 531 sel.

[Hlo ]l ddd U2 U2 = 1.01 x 105 N/m2 , esidl = 1.23kg/m3,
dludlel = 288 K]

Explain Absolute Ceiling & service ceiling for an aircraft.

[Aulel of Nl A6 WA Ul U1 yHomd),
OR

Explain Static Margin.

(25 ULl UMl

Derive Equation of Minimum Thrust for Steady level Flight.

Sl Add s41652 Hie [MlAHH 63d o Yot dRdl.
OR
What is called Drag divergence Mach no.? Explain with example.
39 Slud%ey NS o161 9 B? Gels AUSld AHMd).
Why the Swept back wing is required for a fighter aircraft? Explain in detail.

4sls [Aulel Hi 2Aue As Ujul «) GUALL 3H %3] 82 ([dold dIR
OR

Air (Ideal flow) flowing in a wind tunnel has Pressure, Density and Mach no
are 0.35 atm, 0.982 kg/m?, 0.3 respectively. Find the air Temperature and
velocity of this Ideal flow.

[1 atm = 1.01 x 10° N/m?]
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[dos 2ol Ui edl ol WLS(SHE ST Al @l B B VIR, Esidl o
05 ol WoisH 0.3U atm, 0.¢¢ kg/m3, 0.3 8. &dl o dlUHlel wal
B WLS[SwE §4 o) Aot (ls) 2Ll

[4 atm = 1.02 x 10U N/m2]

Established the Relation Between Geopotential altitude & Geometric altitude.
U [RUE WS W BN (2s WIS dA ] Hoiy
yellud s2U.

OR
Short note on “Drag Polar”

"9l UlER" UR 25eilt wIUl.

What is static stability? Explain with example.
R(2s w(fall g 87 GeleWl UEld Al

OR
Derive equation for Rate of Climb for Aircraft

ARs182 @il 32 vil§ SAIBI6] of YA dIRdl.
Derive minimum Power Required condition for steady level flight.
w9l Add sa1ge Hie MlAHH UldR eRYld «{l Rald Allcd 5.

OR
Prove that minimum Thrust required condition for Steady level flight is
Cpo=Coii

RSl Add sd182 HI M1 63d eRAUld «il Reald ¢, =C,,

dlrdl.

Prove that minimum Power required condition for Steady level flight is
Cpo=3Cp.i.

@Sl Add sdl162 Hie [MlaHH uldR ¥eRuld «l Rald c,, =3c,
dlRdl.

Cessna 172 aircraft is Cruising at 10,000ft altitude, at a speed of 90m/s. find
the Maximum Lift Coefficient for this flight.

Cessna 172 aircraft specifications are,

Maximum takeoff Weight, Wo= 1111 N

Wing span =11 m

Wing chord =1.5m

Atmospheric condition at 10,000ft,

Pressure= 26,500N/ m? Temperature = 223K

Assume Wy = weight of aircraft during cruise & this model have rectangular
wing.

Aol 192 W52 €O m/s |l »SU &l 10000 ft <l GIULES A GS]
/L B.uL s[5 sdl8e Hie Nlsyuu [ase sl (sl 204l
Adell 192 <l (dANdL :
(M Al A2, Wo = 1922 N
(Aol ALl = 92 m
[Aool SIS = AU m
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10,000 ft «il Gl W VAR = G,U00 N/m2 , SHUYR = 223 K

41 3, WO = ARs1s2 of 5005 ALY A2 Wl UG wRs1s <l [ded)

duidlRY WIS Hi B.

Draw V-n Diagram for Flight Envelop with proper labeling.

ALY oA (H5L ASld il setlge Wedelu HIZ V-n SIUIAM €L,
What is called canard? Explain types of canard.

3ellS 9f 87 (Aldy ould «il JeilS UHomdl.

Draw Temperature vs Altitude Plot for International Std Atmosphere.

go22ele 21oSS WeHIU(EUR HIR dlUHlel vs WELIYS <l ALS
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