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(3) & 3= (peripheral velocity)
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(6) 3| & Xt(impeller)It =0l 0/ Xl= Torque (T)
dAs 75w 2 FHdsta A& 313 XK impeller)ll ol A7}
3] A Z}(impeller)7} =9 7%= Torque (T)& 4 (2- 12)°ﬂ osle] v FAHATH
7= pQ(r vy, —1yvy,) (2-12-1)
AZNM, uy, uy A AT D9 E7 @A dFEHE
Viys Vo - ZL 4T O 7 @A dul&= Uy, 2-0/] A FE5E
= v, =UC0SQy Uy, =U,080, (o @ T oyt FEZDH O ()
A9l (k) vy, =v,0080;, Vg, =V,0080, I p=7/gE A 2-12-D°l st s,
T= ZQ(T‘QU2COSO42 0,08y, ) (2-16)
(7 OIE=SE L.
o) BEe Y} wo mAHY.
Lo = T (eb)
9ol A (#)F 2] (2-16)°l ] 5}
Ly, =1Tv= %Q(@UQCOS% 7,0,C08Q, )
Ly =Tw= %Q(@uﬂ@@SO&2 ,Wv,Cosay, )
o] Ao AFEHE u=rvg A3,
L., =1Tv= ZQ(uQUQCosoz2 u,v,C08q, ) (2-17)
(8) Euler O E4! = Euler 0| E5F = 2+ 2810 589 0IE¥LTF H,.,
A Q1= A (19 L, = HQH =S e FH= mAlsH,
thoo :fYH):‘h,ooQ (2-18)
21 2-18)F 2(2-17)°] Al €3]
1
H,. = p (uyv,c080, — uyv,C08QY, ) (2-19)
b A HM2 Euler 0|24 H, . =2KME& Euler O|E+%
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AARE ) QTN BEL WAE FFon GBI X 5 7 U D o, =00" 0B
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1
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2. 214 S0l 58
1) A=+ Fetel s89 FQ
Zaue] A7k npEolyg FE Foll o3 A4S THAA ¥e 5E
= AAe] 3 datel oAM= Zlgy 2l FrE FEkstal, AAl fAlE o)A
SE2 $H8] S mEA e
(2 2> ]Sl SS9 0|ENMYFF 2 DN H = (slip coefficient) 2 2tH|
_
n= .. Hy), = pH,., (2-22)
A7|A, p o MIIFAS (slip coefficient)
H,., : A5 780 559 o|2ddTTF
7b Hy, : Hy,., $HET A
() 2= FEtel S8 AXNEYF Hi 28,2 A
7h AA FAlel JoiA vk, 2] ¥ish S5 Sl tigk S48 a3 55
U/ fZL H=n,H,, (2-23)
A7IA, 7, : YA pumpdll A 5= & & (hydraulic efficiency)
YA dFET], FF 7)1 A A & S (aerodynamic efficiency)
H, : A7 732 259 o|2HUTT
W H: H, @t &
th §F7]el A AT
H=n, (H, +93mpzE2) (2-23-1)
b FF7I
oAe Mk H, Hy, Hyeo WA ASE p=aH, py, =My, Py = VHpo S 2255 BT
7} B
% oA 2-5
3] ake] v A F o] 460mme! A4 pump7} 11501pm£i sl 75k g WO f%2 5.1m’/min
oltt. pumpe] YA H FEHS Ttk o, 2 3R] YFolA A E WFO R 5ol
a1, A EolA ddlREe WS Wl Aew stk o, H/H, =0.85°|t}.
[Z°]]
A (2-19)° LA,
() 792 o, =907 @ =2 3][aF Yol WA F WMo R FUHER
(2) 3AA} STolA GFES WAE WO BRE © u, =v,0050, [m/s]E ATt
o 7)1 A, u, =7D,N/60 = (7<0.46 < 1150)/60 = 27.7 [m/s]
(3) 2 A Euler 2 H, .
H, . = ;)uﬂ)zcosoz2 = (é)ug = 297.‘87 =78.1 [m]

_12_



(4) %A
HH,, 6 =08°%%¥ = H=085H, =0.85x781=66.4 [m]
(5) pump®] &9 L,
7h 8 29 [kgrmvs]

Lw = ’YH Q [kgf'm/s]
_ 1000 < 66.4 <5.1

L,=~HQ 60 =5,644 [kgrm/s]
w9l [Ps]
H
= 73;620 [PS] (1 PS =75 kgemls )
_ yHE@ _ 1000%66.4x<5.1
v T 75560 wmoo 02 (PS]

3 ZFA pump, S3J| & =I19 J[2 01

) oo UHE 8 27
7}) A 264 Fol A WAE el 9
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=
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20 OIE@ gll-_l__l_ ‘[Jth

9 2-6(b)oN A B FAF] W AT (2 X< dr) & A vE £ dQEt 8har, dQoll diate] 3] whEk
o2 WXE I& dFet 39, 25F L [F=pQuv, —v,)+ (4, —pA,): 2 2110l <Jske] o
& Aol ARa,

S7|A, p=py A =ACIBRE A (2N F=pQu, —v,)E Bk wEkA, dFs

L dF= ;dQ(v%—vlu) A71M, p=1/g
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th

A9 4 @3 4 @9 WAZYE H,E bt 2ok

@
’7 (UQII vlu ) dQ @
fy]:];,th @

(2-24)

b H,= BHXIZ 10l Oh3t 2t

L 2I&E Xt eHXS

3. /é!Xﬂ I-lOI-AC(%I:I‘I) H

o

HlA BHZXIS

H,= 10§ &2 0|2

g g0t ot B2 -

AA S pumpol A= E-C o)g HA AT He H),BUE Zth
H= nh}]fh (2-25)
o 7] A, : &5 pumpoll Al 5= & & (hydraulic efficiency)

&R EF7,

2 (2-24), (2-25)°] BAZHH

¥ oA 2-6

[Z°]]

7h AR QFEE

SEEREROE RICEIEE

2 v,=4.01m/s9] HFEZH
TolA W kAo

H:

SZ71AM Al EE

Uu
- nh; (UZ'U o Ul'u )

(aerodynamic efficiency)

(2-26)

o JdET @94 old A3

_—

v —U% = 448 —

ump”t UTh A& 980mmel that ol hS s
ﬂ 7'<P P A 5019 3, v,=448m/s8] £EF 3| M}
Hass TotefE,
W(Z;)N: wxo.séix?)oo:mél (s]
o BEE v, v, (7 FPFOR #2)
o] HEE v,
setaatze] Aalel o8 (v,)? = (uy,)? + (v, )0 A

4.017 = 2 [m/s]
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2h o]& AT,
u
}[th (v2u - Ulu) = EUQ
b FEEE
JE— H JR—
T, T 34

2
— % X154=3.14
9.8 [m]

—=0.956 = 95.6 [%]
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