PRoBLEM 2.1

kNowN: Data are provided for o ditk-shoped Flgwheel.

CEIND: (a) Obtain appropriatl expressions for tha mowment of inerto and
Fla Ewebe energy . (B) Using given data, determune the Kinchic enevsy
and  Waass for a Steel flywheel. (c) Un’nj results o part (), de tevimne
thae AaddUul and Marr of an alvawnvma f’ywheel.

sScHIMATIC K GIVEN DATA:

Steel —?I-, wheel:
@ = 3000 RPM
Rz 0.38wm
W= 0. 025 wa

Al vurivian -Flvwheel;
@ = 3000 R Pm
W= 0.0

ENGR- MODEL: I. The -Llnwmt L the closed syStem. 2. Mohon i's felahve
4o+ flywheel Support Strvcture,
AVLALYS|S:

(¢) Evaluating the womeut of nertia
I-= f gr‘dv |
For the clisk , AV = Czu‘ rdr)w. Thus , svace g 1S constaut
I- f(ZTr)w _f r3dv = gnwk"/z T

The kinetic energy s
ke = [, (4¢v*)dv

a-“-d V_-= '(‘c._)) so
S 1 2
KE. = jo (2gr ed®) (e rdr\w
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L ewramw [ rddr
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% ' KE
= izt o o
() From TetdaA-1Q -Hudcns.‘h of steel v p= §06oicg/m Thaus,
Hho naass v
m = PV \p[w -LRY] o

= (%060 =) (o-026mm) % (0-38»)‘] = ql.4lkg —=—

T W’ J where_

-4
Using tha result part(a) ), KE = 2 .
OE ?w)+= 6.6 K3+

TS nﬁw}i“‘ - 3_;— (goeo %)(o»otfm)(0-3



PROBLEM 2.1L (Contd.)

A(wr&nm )

1(6t kg-wt) (30,, gev | 2% r..;“
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Tf w_,oW,ond KE oare tks Same Ffor thd alowiinvu {-lvwkcgl
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or

Tar= Isr
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(rpw &), = (xow & s

= (‘qu)AL.: (J’R“)ST

R (£1)" Rer

Witn paL fram TobluA- Lq PaL= 2300 K§/m?

RaL = (g—;z—;-’) “’CQ;M)

- 0.5

Then, fhe haass o.[‘- He alvusnvms '16'1‘7 whout w
m = ]Dv= ‘P(_WKRLJ

T
= (zvoo-_i?: )(a-uz:m)('x)(f"s”‘) = 53.0I1K9 —- ™
PROBLEM 2.12

o
Eow Proplem 2.1, KE= §Tw =% r= <2-\<E) where T = 200 lb§12
Tha QWv\a,g P.-knhq energy 'Fa

(0D |b mass r‘a,‘g.eJ 30-F+ Pt

fof _
APE = wg (2-2,) = (00 b) (32 zﬂ-)(aom]m’b 4::};1) Soooftlbf.
Thus, with KE= 3000 4tbf

2 (3oeeft-1bf) | 322 lb- $4s* ‘ = 31.0% +
wr | Ty | T

200 lb - 4t=
w = (3108 )| ey || eo5. | = 297 rey [min

T derms ] RPN
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