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REPORT NO. 307 

NOTE ON STATIC PERFORMANCE 
OF SHROUDED PROPELLERS 

ío'sírS prfop"nérST1Le/brrHÍ"fV!chFItA'n“"“'d trtlr ? rs““ ^ «""ion's f êt:r?,“11'* 
tbrust and shroud thrust, and states thatTJT- Í , a 
By altering the distribution of velocity aero« ¡ ríSí 

shroud^thrus^ ‘Âï îeY“^ 

It in a para Heist ream of6 m ßeStS alr and 
duce thrust For îhf f ar5>ltrary cr°ss section to pro- 

be unlfÓ™ so tía- “ th<! Veloc1^ of th' 
AA of th. e=:haust.‘the thríst p3ícíd î,rOSS-M“lo“l «e. 

AT- A MV 

AA AV2 

tien, and' reqûire^tha^thp ^ exhaUSt cross ^c- 
by a small but finite amount ûV^Uh^ ^hanged 
tiiroujïh the two cross so^m» * . th t*le tot^A mass flow 
through one íf tíí aíe« Ím ^ fl~ 

flow through the ívo'areasTogetiir »/ «>« 

ATi AT2 = pAA(V-AV)2 + PÄA(V-AV)2 

^ 2 pAA(V2eAV2) 

Comparing this thrust with the original total thrust 2AT, 

_ATi 4 AT2 2pAA(V2eAV2) Av2 

2A r. l 4. 
V2 2pAAV2 
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-îlt-1 Power» or the kinetic energy lo8t to the exhaust. 

ÄPL - ûP^ = ^AA(V^»V)3 + -ßüA(V-»iV)3 
Z 2 

- PûA(V3-3^V2) 

Comparing this with the original total power 2ûP0 gives 

4>Pi-AP2 PAA(V3^3VûV2) 3ûV2 

2a P, 2¾-AV3) 
1 + 

Therefore any inequality in the exhaust velocities at any 
two points in the exhaust stream at constant mass flow will 
result in proportionately greater increase'in the p5wer ex- 
pencied than in the thrust developed. To see what happens if 

íírUSÜ lnstea? of ^35 £lows are equated, the notation of 
the alwve can be retained and a thrust T3 defined equal to 

2ûT3 = 2pA AVj2 = 2pûA(V2^V2) 

then 

V32 = V24ûV2 

and 

2¿P3 _ (V24-aV2)3/2 

û?l^.P2 (V3-3VuV2) 

of both sldes £nd simplifying, a ratio of the squares 
of the total powers is obtained which can be inspected for 

AP WM?“? between zero and 1, wherefrom it will appear that 
2jíP3 will always be less than APi-^P2. 

The stationary shrouded propeller is a device such as dis- 

contributed^ ^ iS the SUIîmatl°n of the thrusts 
contributed by annular areas of exhaust stream dA = 2rTrdr, or 

T = i* p (2nrdr)v2 

* \ . 
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Similarly the energy lost in the exhaust is 

J' ? - pit v*rdr 

t^ugru°tlÄ velocity 

T0 = P (n R2) V2 

and 

po = I ("R2) V3 

The thrust per horsepower is 

Is. 2 
po = V 

X's/sri.";: s;: ¡rs'.:.;:;*;: su-sst- 
V = kr 

If the thrust of this unit Is equal to that of the first. 

Tl * To 

0 (nR^) V2 a 2np j k2r3dr 
-o 

whence 

k = /Tv 
R 

and the ratio of the slipstream energies - 

= 1.13 

3 
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Thus a propulsive unit with the radial exhaust velocity grad- 

sZl thrush ¿J WOU,lH eXPend m pOWer t0 P™*^« the 
across th!'«lí a? WOUl °ne Wh°Se exhaust velocity is constant 
hn»r ríh slípst“aa ôrea- Note that while nothing is said 
«bout the ratio of shroud thrust to propeller thrust, the con- 
sequence of nor.uniforcity of the exhaust velocity, however 

be aoDli*^ ShK0Wn t0 be deleterio^s- Similar reasoning can 
ward sUÜd the °per£tIon of the shrouded propeller at for- 

k. 
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