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- . R = gas constant for air, -Baz\ftlbpet(lb) (B&“’ﬂne
degree).
r. = compressor (or fan) pmuenho (yeatut.ba.n 10).
dlmcnmon]eu.

. _T.v.k

We = ﬂnwmhofmhngm(bascsymm),poundlpexmute.

Wa = ﬂowmuofmhngwmpnmuyhmtemhmm (boui,-
" 'stiap systein), pounds per minute. e

Waﬂﬂnw rate ofmohngurmmdary lmaten:hmgr
" (bootstrap system), pounda per in .

Y. = compression factor =.rY=D/Y

Y. = expansion factor e
AP = pressure difference, inches Hg. ..;. : ..

AT = temperature difference, Fahmhﬂt degrees
AT; = isentropic temperature dxﬂ'emnu of air across tu.rbme,

. Fabrenheit degrees.

¥ = ratio of specific heat-at eommmt pxusun w upeaﬁc
heat at ..volume, less:  For : m,
¥ = 1. 395 N . ;
i il of

n--mechanwd:ﬂiuencyofcoohngunbme e
fnn or compressor power NPT
turbule power
[T fic oftu.rbme i i
- -nuoofmymdenstymmdndmdmsty,dxm—
sionleas

Bubecripts 1, 2, 3, - - - . denote louhommther&ngemhon
tcmsuhownml-’xg 15 and 23. . i
Ezample 1: Forlhebamcsystemand‘ conditions shown in
:fsdetl:;nne a)th%ﬂ(o;rmwcfblzedmwh(b)!hﬂowf:a
cooling air, We, and (c) turbine discharge air te: ture T

eﬂecuveu;af the turbire pozsle i a
nll tures and pressures are total values unless
n.ruu!umed'.hxvugboutlhsmalym H
trial-and-error solution is neceéssary. Values are
ummedlort.hebleedmdeoohngurﬂovraus W.and Wc,md
Oheme 2 b b
- inin., ' W, -56 and
N-s7ooon:n per e pe“m'
N Voo

f '
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- Bleed: Air Circuil:
_From Fig. 10, mgthstmmedvslusforw l.ndW,
£ = 08320 * i

~ Ty * AT .
nfn'n-n . :
Ar._. = B(Tyv— = 0. 932(871 ~ 596) = 262 F deg -
T~ AT\ =877 =262 =615R .. o
Tha lvemgu temperature between pointa-1 sod 2 ia

- - T .;)._, -

o Ti4Th  STTH 615
ST T e
ﬁ::mm 1, forW.-mlbpermm,md-AP-lgﬁviﬁ.Hgf
: Sl (Pavhia
_'""35(1.«)._._‘ L
where. 1735 ia the. ratio of. standard ture to.standard
pressure (519/29,92). | . . e e .
. (eAPL ) (Targios : (12.3)(746)
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v Pressure Ratio®

" TURBINE 1SENTROPIC EFFICIENCY ¢ = PERCENT

vs'Velocity Factor
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From Fig- 12, read the turbine flow factor Frs = 0.04. y >
Fie: Sy ahiid Tl 15.63Pu, b, Q5. 63)(103)(0328)(0.94)
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The ealculated value of W5 checka 'nth t.he original assumed

value. If the-calculated nluehadmtchacknd,aneeondtnal

solution would have been
The mrbme velouty futor

’ _F-' H"K\/(AT

K 'm i |

- 5111 rpm per. vR Hez'. A .

Therofore, : * . .
o 67000
: » F 5111\/169 '°°7

From Fig. l&mdtbanubmeﬁumy..-mdp:mnt

[RLIRTA
. ATwy = — (AT‘)H = —IOO ({69)
T’b{g guxblne discharge ur tcmpen‘

Ty = Ty — ATy ;5= 615 — 13145 = 4805B (205F)

= 1345 R,
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