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Seventh Semester B.E. Degree Examin?"#offiibec.20 L 8/ J an.20l9
Helicopter DYqairffcs

w'w***u.'#T' Max. Marks: 80Time: 3 hrs. B# Max' Man<s: 6u

Note: Answer any FIVE full questiont, crroffi'flNn fiuU questionfr$ufu{ch module'

vr&,ffitlb-r *r p'
I a. Define rotor solidity, blade loading#t* figure of merit'- .n $ 

19i y""::l. a. Define rotor solidity, blade loadinggt$1"fiq*t of me$'. . .4" 's (uo uarKs'
b. Derive momentumitr.ory analysls--flurtng hovering flight. .q'& (10 Marks)
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2 a. Explain Blade flapping, feadta"SfftA coning of blades. d (04 Marks)
117 Mnrks\

e, ::,..s_ _ 
(12 Marks)b. Derive blade element thgory , *
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4 a. What iittre effect of gross weight @ring forward flight? a , (08 Marks)- 

;. g.J;i"'"ii.ricopter tuir with art+n4inoui coning' . - *;' 
08 Marks)

- * Module-g,, \* 
* *.-T.. 

.5 a. what are the effects o(.\ffi#nu*u.r s number on roroffaitfoil dynamics?_- {.@* 
---. 

fu -", *. (04 Marks)
b. Explain with a neat sgefch the spanwire@.iEBBtr. distribution ouet a twisted and untwisted

hlarle \ "--- - e:# -I j" (08 Marks)blade. \- ""s '\*c. ;# a sketcffi total wake a5_#rfuLring and .*ptffii. phenomena. (04 Marks)

* -,,. OR
a. What ure4ld'tto* visualizatio#qhniques us-ed tp'#S"t"r wakes? (08 Marks)
;. Wil;Stfi; characteristics &1fr,6r wake in fonff'&flight? (08 Marks)&#:' 6.%. s 

.::1

a...kVh$taretheaisturuad*fr#raturr..tffiyofhelicopter?(10Marks)' ---' ' 
r contrdl ' (06 Marks)b.'" Pi<ptain the main rdtp..q.pnd tail rotot q:-

*sl.J,q- 
dy;' ^* oR

a. What are thqlqvdJs of Handling.@ffiies? (08Marks)

;. il;;ib; !6,&Jgu.r flight test ari(hr'i limitations if any. (08 Marks)

lorces actingon phdlicopter during forward flight' 
9: Y:flf*loipr*.iple of cycli. pitqq#P a helicopter. - (04 Marks)

;. wffi; s;;** ir wnut are the p'.g;ffis to be taken during take-offand lult|f,l,uo

. Nlodule-S
a. What are the differenco%ffi..n civil and military derivative of a helicopter? (06 Marks)
b. What is the effeci oiUffii# iwist? (04 Marks)

;. Explaur the variogs rm.aiion of helicopter' (06 Marks)

='wry+ oR
a. What are the &ffiurrug., used in helicopter and-explain their function? (08 Marks)

b. What u€ tts ,uf.ty-.quipments t.q"iltA to be carried on board of helicopter and their
(08 Marks)functiopGm **!r**'!.
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Time: 3 hrs. * Max. Marks: 80ffi** .,:q;;*
Note: Answer any FIWfull questions, c{ffih*}, frrg ONEfull que$ioffi each module.

ru]ffiTiarr"-r *fu
&

Show that for a hovering rot-offitfblades that operate a{dhffitant tift and drag coefficient,
the thrust on the rotor idfrffifiional to the squarqk, oT the tip speed, and power is

b.
c.

proportional to the cube..ffitffietip speed ;\. (05 Marks)-p.f*" 
disk loading, pow{doading and figure of,nodiif. (06 Marks)

A tilt rotor aircraft hh#pgross weight of 20,40ffi The rotor diameter is 11.58m. On theA ttlt rotor atrcraft hit$pgross weight of 20,40ffi The rotor diameter is 11.58m. On the
basis of momentffitffeory estimate the polver"sequired for the aircraft to hover at sea level

la.

2a.

Seventh Semester B.E. Degree Examin Dec.2019 /Jan.2020
Helicopter GS

on a standard ffi*&trere the density of +i[k*l .215kglm3 . Assume that the figure of merit
(FM) of the.fotgrfu,$0.75 and transmissiq*ffitr{i'gses amounts to 5o/o. (05 Marks)

(03 Marks)

forces

(03 Marks)

(08 Marks)
(02 Marks)

(08 Marks)
(08 Marks)detail swash

ight performance and prove that :

(08 Marks)

(08 Marks)

(08 Marks)

,dM Modure-3
Explain with neat grupffi. ui, foil@"rt.
Define critical pressu.ge ddefficient and prove that :

c,* =,@f;,.),(H). #)- -,1
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3a.
b.

b.

c.

4,. @ dq#y
q$*.$bscribe in details;uqtH'#at figure forw

W_ Y v- oep +&.vt8t w vc * 4,r*b. Explain, .& 6, I'" .*u,,;"+*

i) Effect offioqs weight #*,
ii) Effect ibfiEkitude (Density). "*,;

rfr' r@

(08 Marks)
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b.
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(08 Marks)
(08 Marks)

(08 Marks)

(08 Marks)

(16 Marks)

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)
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(06 Marks)

(12 Marks)

(12 Marks)
(04 Marks)

(07 Marks)

'.{Max. Marks: 80
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Note: Answer any FIVE full questiqn$\bhbosing ONEfutl questionfrom each module,

,, 
,,,:::,,"""'i,,t@!g.L rij'

7 a. Give a brief note on rotor blade:design and rotor configuration. (10 Marks)

b. Brief on following concepts:
(D Powerloading: t:1,.,,'.
(ii) Y9*..rqp theory of hovering flight
(iii) Disc loading'' i i":'

2 a. Explain th$,fnaior components of helicopter mentioning their applications over fixed wing
aircraft,and.,,pyrite its advantages. .,",,,,.::n, (10 Marks)

b. Withthe help of neat diagram, bfffiit*plain the functiog,"bFitail rotor. (06 Marks)
''.,.r,. 

,, rl,ffilrr,' ;;

., '''i' Module-2 .,,,,:::,.r,:'

3 a. Mention forces acting on,,h.elieopter on forward,flffit'and describe hor*rttanslatory flight is

achieved and its methods. (06 Marks)

Derive an expression for a"relationship beg.pEen':ihe induced velocity and in the plane of the
rotor and the velociry on the vena contracta. (10 Marks)

,1,,.':,,,,,,OR

What are the factors affecting folyard speed and groU,ptpffects? Explain. (04 Marks)

b.

ground harftlling qualities.

,,:,,,

Write short:notes on: ;,,i,t,*.u,
(D {p}al power required,,i$, ftir,ward flight performance
(ii) Spded for minimum.pi.q-ffi and maximum range
(iii) Effects of gross weight"on flight performance

, , ,,,,.r,,1 
- ., Mo4ule-3

5 a. Explain possible d,ynamic behavior o'f,gpical helicopter with the help of suitable graphs.

b. What are ro'tor,alifoil requiremerttC'dnd how it affects Reynolds number and Mach number?
':::,: :r (08 Marks)

;1"

,',, , ,,,1,,,, i.,. .,,i.,;* 
OR

6 a. Describe flow visualizatiwtechniques used to measure rotor wakes and blade tip vortices.

a.

b.

b. Mention characteristics of rotor wake in hover and forward flight.

Module-4
7 a. What do you,inean by dynamic stability? Explain briefly general requirements of flight and
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b. staborate on following *N*u
(i) Vertical speed disturbance 'qp"

(ii) Side-slip disturbance *q \
(iii) Yawing disturbance Y ', (09 Marks)

i;ffi.l3* .,.,-T,.ry
a. Describe the general maintenance reffiment that must taken*{" account for an

helicopter. r":*il o ;' (06 Marks)

b. Mention and brief the factors thffi@ffect the handling gfu.tt.istics during take'off
hover and landing for which fliq$::tg&flmust be carried out. ,.'.:s;\" (10 Marks)

'$q6 ":t::..j. 84.f *f .. "-'- #' Module-S

t0

'ry
a. Mention the advantages qfptorcraft on conventiona&*iiqraft and explain about general and

operational requiremeffifoivil rotorcraft. #="'' (10 Marks)

b. Ciassiff and eiplalt"rffiraft vibration and its r"au%i, methods. (06 Marks)
;i' ".#p ,'

Li,-'i&* OR"..qffi
Explain 

"ooepffief 
design of helicoptffi*taring from aerofoil selection, blade trvist,

fuselage Egaefurage and tail rotors desigl. *' (16 Marks)
l].":
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