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000000000000000000000000000000000000000
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T
E, = / P, dt (2.6)
0
T
Eout = / Poutdt (27)
0
T T T
ES Pou
/ &mm:/‘—ﬁ+/ Ldt (2.8)
0 o Ts 0 TNout
ooogooon

O000nnhs OO0OD0O0OO0O00O0ODE, 00DODOODOOO00ODO0O0ODOOT0O0
O000000DO0ODO0DO0DO0ODO0D00D00D0O0DO00O000O000O000O Pess O
udn

Ts = Es/Ploss (29)

o0oo0Oo0O0o0obOoTOoDOO0OOO0OO0ODOOO0OODOOO0OODOOO0OODbDObOOODO
00000000 (28) 000000000

T Eout

inFin = P2 By = —E, + (2.10)
Ne Ts Nout
000000000000
000000000000000000000
e = nT“T%‘t e (2.11)
1+ o B leut 1 + Ploss B, T

0000000000000 00000000000000000000000000
0000000000000 000000000000000000000000000
00000 P 0000000000000007 /75 < 0.1 007, 70w = 0.9500
007, =0.820000

232 00000 r,000000000COCO
0D000000000000000000 5000000000

(1) 00O0O0OoO0O0O0O0o0
(2) 00000000

(3) 00000000000
(4) 000000 P 000
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O00000ob0oooboboo Ss000e0b0ObOO0ODbODbOUObDOODODOODO
ggoooooooboboobooboboodddddddddooooooooooooo
gbobobooooboooooobboooooo
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242 0O000000O0OD0OODODOOOOOOOOO

0000000000000000000000000 10kWO 1580200000
0000000000000000000000000000000000000000
D0000000000000000000 70%000000000000000000
0000000000000000

000 Peaq kW] O ¢[s] 000000000 Npp|(% 00000000000000
0000000000 AED

AE[kJ] = Pload Xt (2.12)

00000000000000 I[kgm?] 0000 Dm|J000 Lim] 0000 v[kg/m?]
0DO000

4
I&gﬁ}:ﬂ%;d (2.13)

000000000000 00000000000S8S400027000000000000
v ="7850 kg/m3 0000

I [kgm?®] =771 x D*L (2.14)
0000000000000000000000000 Enpax 00

Bax [kKJ] = = Iw?

2 max

1 2 2
= 3 ¢D 2_7-‘—]Vmax
2 4 60

::L37x(GLﬂ)(£@Ei)2 (2.15)

1000

ggoboboooobobboooobboboo

Nanax ) *
AEmﬂ:137xGD2(]ﬁa>(l—N&J

Poa
GD?[kefm?] = load X ¥ (2.16)

1.37 x (Nmax)? (1 — N2

min)
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gooo

80_max

Wmax [rad./s] = 5 (2.20)
\/v B+ (2)

000®000000000000000000000000000 0SS400(0max =
400 MPa) 0000000000000 300000000000 2800000000
000000000000000000000000000 Dm0 Liml00000
000000 100m/s00000000 D =500 mmOL =135 mm 000

I [kgm®] = 771D*L = 6.50 (2.21)

00000 (218) 000000000000 1000000000000 O0OODOO0
g

1
Eudp:5m9:3m (2.22)
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Rotation speed (min-1)
lIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIII
Litiii1l IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl

O|||||||||||||||||||||||||||||||||||||||‘

1 2 3 4
Flywheel diameter (m)

028 00000000000D0O0ODOSS400(400MPa)0ODOOO0O
0300000000=203 m/sO

243 0000O0DODODODDOODOOO

gdobbdooobobbdooobobboodobbooobobbooobnbboooo
gdobobooooboobooooobboooobbbooobbboooobLbbooon
OO0O000O0OO00DOONTNOOODOOOOOoDoooo BrooogoDOoOo 40000000
00000000000 Angular bear00 00000000000 OOODOOOOO 0O
gboooboobooooboobbooboobobooboo oboobbooobog
oooboooobobooooboboooobobboooobooooboboooooo
goboboooobobuooobobbouooooo

027 NINOOOODOOOODO Br09OODOODOODOOOOODO
OoooooooonD d=45 mm0dD =75 mm

0oo 40 0
00oo0oo0o C, = 3700 kgf
0000000 C.r = 3600 kef
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Bottom angular bearing

Flywheel shaft

bearing housing

< >

029 00000OOOOOODOODODOOObDOODbDO

obo0oboobooobooob 2900000000 0DbDO0OO0DDbDObODbOODOODbDOOD
2700000D00OOBOODOODOODOODOOOOODOODODODOOOODODOD
0000000000000 0000 F,O

F, [kef] = 7 (g)g Ly = 208 (2.23)

0000000000000 00D000O0 F,O0D00D00DO0DO0D0O0DOO0ODOO0O0O0OOd
ggogoooobobobobbbobobbboobobooddldddooooooooo Lo
OOobO0o0o0OO0obO0obOoOoooboobOobD 20000b00bDO0O0oODOobDOooboOooDOoD
O0o00o0obOooobooobobooooboobOboooD pmODDOOODODOOODDOO
gooo

Fy [ket] =

208 kg > 0.010 mm x 10~% x 2(00) (3000 s 2”)2 (2.24)

9.8 x20 60
=20.9

O0oobOOobOOoo0 pO000ODO0OD0O0OO0O0ODODOUOOO0ODODObODbOODObOO
gobobooooooboooobbooooboon

Plkgf] = X, - F. + Y, - F, (2.25)
= 1% 20.9+0.52 x 208
=129
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O00O0DbOoboO0oOoogon Fs00

(2.26)

3600

129
— 928

>20

o00obO0o rs0b00b0b0b0oob0obgobD 1sb0b0000o0obbObOobOobOobDOoboo
0000 20000000000000000DO0 POODOODOODOODODODOODODO
ggboboboooboboooooobooooobobooooobooboa

Plkef]= X - F,+Y - F, (2.27)
= 0.35 x 20.9 + 0.57 x 208
=125

000000000000 0D0D0 Lwolooooopoooooo9obobooooo
uogooboooooboobod

3 6
¢ 1
Lyon = (g) x 1 (2.28)

P 60 x N

_ (3700\° 106

- (1—25) " 60 x 3000
= 144000 h

=164 0

goog

244 0000ODODOOODO

O0000000Doo0ooo00é=5mm0 OO0OOOOO0OOOOOOOOODO
0000D000000o0oOooOooO CFkegt)O

2
CF[kef] = % (2.29)

208 kg x 5 mm x 1073 x 3142
9.8

=10.4 x 103
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ugoob oooboood »o
_CF
A

T (2.30)

10.4 x 103
(500 + 135) x 2 x 9

= 0.910 kgf /mm?
=8.92 N/mm?

000000000 9mmO00 SS400(0 000 =200 [N/mm?]) 00000000
0ooooooo

245 00O0O0ODODOO

oo oobooboooobooooon
000000000000 2800000000000000 k[Nm/rad.]O0000OO
gooogo

md*

k[Nm/rad.] = ﬁG (2.31)

= 4.85 x 10*

0000000000000 wrad./s] O

wy [rad./s] = \/k: <Li0t + Ilf) (2.32)
= 496

000000 w,rad./s] O

w, [rad./s] = Iﬁf (2.33)

=27.5

028 0O00000O0ODOODOOOODOD

00000 G [N/m?] 7.94 x 10
00 [[m] 0.5
000 d[m] 0.042

000000000000 Inet [kgm?) 0.02
00000000000000 If kgm?] 65
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¢ direct on-line start of 3.7-kW pump motor
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