Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING — SEMESTER - 6 (NEW) - EXAMINATION - SUMMER-2022

Subject Code:3360101 Date :31-05-2022
Subject Name:Airplane Performance & Stability
Time:10:30 AM TO 01:00 PM Total Marks:70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q1 Answer any seven out of ten. QM el S1ouURL Uldetl clod ).
Define Limit Load Factor and Ultimate Limit Load Factor.

(@2 dls 3522 wel wedlHe (a[He €S $5eR cUluLRld S,
What is called Aerodynamic Center of an aircraft? Define.

(A lel of WRASIUALHS Ao Slal 5EAI”? UHd).

What is called Steady level Flight? Explain.

sl add sdlge sl s&dld? qHdl.

Narrate Critical Mach no. with proper example.

(5256 NS <loiR A Gele0L A1 didld 53,

What is called Star board and Port board? Explain with figure.
1R 611 A Y1 6i)S S1a s&aid? w1s(d UEld drlet 53,
Described the function of Flaps of an aircraft.

[Aulel ofl sQUU of s dRldld 2.

Draw CD vs CL graph with proper nomenclature.

CD vs CL o1l AL ol lM 5L ASld uHAA).

Give the Definition of “Endurance of Aircraft”.

A25182 il WeSA\ReY ol clull ).

What is Indicated Airspeed and True Airspeed?

HoS15es W (AUS wel 2 WARUS 2 B2 s6l.

Described Troposphere of earth in short
yed] of 2lUL[RER 25 Ui AHoxdl.

RO O®ON MO LU XD Ww N »E

D
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Q.2 Define Airplane Axis system and moment with neat sketch.
U2 () ¥R\@d o] A [54A RieH Wl Y102 415[d AEld qudl.

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

(1) (AUl ol "widH?] 5216 HFAU" UR 25 <lld dudl.

(b)  Derive Relation Between Local Gravitation acceleration & Universal
Gravitation acceleration

(@) dlsa AldelAd WAdL wal d[&Ls AldR2UAd YAl AR «ll Aoid el fUd
5.
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Short note on “Gliding Flight”
24 165(S91 sellEe UR 5ot dud).

Derive Endurance formula for Jet powered aircraft.
%2 UldR A 5182 Ul WesU1e 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.
[1atm =1.01 x 105 N/m2]

[dos 2o1g Ui edl oil WIS[SUE s6l d& & Bof VAR, dlUHlel WaisH 1%
WR W Yo A B, 3| &6l Ul &dl ol tleldl 1 R[5S s8¢ Al

[1 IR =9.09 X 90 Y N/m2]
Explain Horizontal turn Flight and derive its equation.

SlRleed 2+l selefe of YA clld) W Yuoxtd).
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 105 N/m2 , p=1.23kg/m3, T =288 K

Hlot Al Aad ) ¢ (504 ol GIULES UR 21555 SclHlel of V2R, dlUHlel w
teldl 526l elyu? Avldl 53l sel.

[Hlet 3] Add U D212 = 1.01 x 105 N/m2, eidl = 1.23kg/m3, dlUHlel =
288 K]

Explain Absolute Ceiling & service ceiling for an aircraft.

[AHlet of LoAleye LG el Ay UL (Ea1 yHoma).,
OR

Explain Static Margin.

R[25 HIlSel A1),

Derive Equation of Minimum Thrust for Steady level Flight.
Sl ddd sqle52 Hie (MU 63 of 3y dlrdl.

OR
What is called Drag divergence Mach no.? Explain with example.
391 SIUA%Y NS iR Q) B? Gelel USld UM,

Why the Swept back wing is required for a fighter aircraft? Explain in detail.

aSls (AHlst Hi QAU A5 Ui o) GUALL 3H %3] 87 ([Adld dIR

OR
Air (Ideal flow) flowing in a wind tunnel has Pressure, Density and Mach no
are 0.35 atm, 0.982 kg/m3, 0.3 respectively. Find the air Temperature and
velocity of this Ideal flow.
[1atm =1.01 x 105 N/m2]

[dos 2o1g Hi edl oil WIS[SUE 54T &l 2@l B Bof URAR, tlotdll el NS
sl WaisH 0.3U atm, 0.¢¢ kg/m3, 0.3 8. &dl o dlUH el ¥ 3|
UL (5144 54T of) 49 (RLS) 20l

[1atm =1.09 x 904 N/m2]

Established the Relation Between Geopotential altitude & Geometric altitude.

RulUle (2w d W] YS W BN 25 W] ZYS AR o] Aoy

vl [ud s.
OR
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Short note on “Drag Polar”
"SI UG R UR &sellel AU,

What is static stability? Explain with example.

(25 w(w(gl] g 82 GeleWL Aeld AHond).
OR

Derive equation for Rate of Climb for Aircraft

AR5182 oll 22 VLS SALEH of YA dRdl.

Derive minimum Power Required condition for steady level flight.

wsladd galge Hie [HleAHH uldR seRuld «l Rald vifud s2A.
OR

Prove that minimum Thrust required condition for Steady level flight is

CD,0=CD,i

sl add gdlege Hie MMy s %eRULd «{l Raild cDpo =CDI

dlRdl.

Prove that minimum Power required condition for Steady level flight is

CD,0=3CD,i.

sl ?qq sell62 HIS [HAHM uldR %eRAld «{l Rald cDo =3CDI

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

Wingspan=11m

Wing chord =1.5m

Atmospheric condition at 10,000ft,

Pressure= 26,500N/ m2, Temperature = 223K

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

Al 192 W5152 o m/s ol »SU &l 90000 ft ol GLULE A GS| 28] B. 24
52551 setlg2 Hie RsuHH (g2 sl (s[ue 2lldl.

Aell 19 «{l [dANdlL :

(53U ALY 52, WO = 9911 N

[Aeal WLl =99 m

[Awal S1S=9Um

10,000 ft of] GLYULE 4 VIR = 2%, Yoo N/m2 , SRURUR = R3I K

g1 5, WO = 5162 of 508 AA dSe el WINE W5162 <l [ded)

GORARY AISIR UL B.
Draw V-n Diagram for Flight Envelop with proper labeling.

1Y of |15 Ue&ld o] salge Weddly Hie V-n SIUIAM &R,

What is called canard? Explain types of canard.
39115 9] 87 (dfay old «ll SellS yHwdl.

Draw Temperature vs Altitude Plot for International Std Atmosphere.
852291R1s1d 2215S WHIU[5WR HI2 dlUH el vs MEZ|ZYS <1l ALS 121
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