Formulas:

Forces Body Diagram

Main Rotor Lift At Hover (Tm):
Ty, = mg (mass . graVity ) [N]

Main Rotor Area &)
A =27R2, (R— blade radins) [Mm*)

Main Rotor Power (Pn):

\gT—j (P-)cllhﬁ‘w,/]m - AT‘CQ.) I:W]
VapAm

P, =

Main Rotor Tordue (Qm):

P, '
@m == (Pw\ S fower , wopy - angular Velocity) [N-m]

Tail Rotor Thl“l,LSf(E)
=T (L= Length 08 fail) [N]

Tail Rofor Power (P):
P=1,-Vi (Vg Nominal Nelocikd ) [w]



Main Propeller Calculations:

Assuming M=3509 (509 below Tecommended acki Mum  Weidht)

T, = (0.75)(9.81) = 736N  Tory s+ Jenernted by main rafor)

Dur blades are 180mm each,So:

des
Ay = 7(0.18)2 = 0.102m?2 (Area 0+ the rOTOf bludes )

ASCuming an &ir denSitq o 1262 Ko, the jdeal hoter power is:

. /
P,i= % =40W H P, = (Pm,z)(25) = 100W

v/2(1.262)(0.102)
l ovecestimuted for
non- idewl conditions

It motor's KN 1S 380 rPMA, So WSing & Ys (14-3V) boatery,
HM rem O\A,fPlH’ 5 26/ Teduction f9

actount for [oad

RPMnofload == (380)(148) = 5624 /‘ RPMloaded = (RPMnoflon)(75%) = 4200

At 4200 rPm) gwr anjular Velocity s

2
Wy, = (RPM)(%) = 440rad/sec

S0 the torque Jenevared bY pur main mofor is:

100
=——=0.23N"-
Qm 440 0.23 m



Tail Propeller Calculations:
we ChoSe a 0-25m twil boom, So owr required tail momeny is:

0.23
T, = 55 =092N. BeCawse owr inPut is harmonic, Te will
Fluctunte S0 ideally we want ~2N s£ thruse caraci+y

Our fai| blades are @mm each, So the tail votor area iS:
Ay = 7(0.06)? = 0.0113m?>

S0 the 1deal Power required for sur motor i
B (T,)3/? B 93/2 o S Pt,real ~ 30

t = = = 16.7TW
V2pA;  /2(1.262)(0.0113) T 19 nccoent for
drag and eneryy losses






