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Abstract:

The word pump is general term for any fluid machine that adds energy to a fluid. The pump
Is power absorbing machine. The power can be supplied to the pump by a prime mover like an
electric motor, an internal combustion engine or turbine. Pumping means addition of energy to
a liquid to move it from one place to another and this done by means of piston, impeller.
Propeller, or gears depending upon types of pump. Because of the movement gets friction
resulting of hydraulic losses. The kinds of loss of centrifugal pumps can be differentiated in
internal losses and external or mechanical losses. The internal loss is hydraulic losses or blade
losses by friction. This paper deals with the design and performance analysis of centrifugal
pump. And calculate the hydraulic losses. Hydraulic losses relates to the construction of the
pump or impeller and is caused by the friction between the fluid and the walls, the acceleration
and retardation of the fluid and the change of the fluid flow direction,

1 02016 jdandim i yualdl sl



&)l daslr
A Ll Oyl agldl Al
LS g S deds A
ISSN: 2312-4962 2014 /284 ibgh Sy gl 3
: duy e |

Sy 0l Bdad oLl SICsy Sl Slla (3 Reellly Asliall SV 3 aaly Gla e ol pisans
i ptdite G JB) o S35 Al el plnafy JIS8T plsl Slivaad) O] L akad) Sladly sl O30l
Lsbs Jo Ly oz g el o Gl LY Blesl (3 demsnd) Slall s el oS5 e 3 Bashaid) (g
i pasas ag ) Slias JI2 3 Bels Sl Olghas i W8y 1Sy Al ol e Gl el ol
S4un ce )T U.AJJ\ 29 cﬁ Jlg_ :\ML‘ ;,bi dl csﬁ,ﬁ\ QLSML\ C)Lﬂ}lﬁ.‘.ﬂ L} c&?}‘ M\ Jl M\ M‘ o0 Jj\j..\j\
e bl Sy sl shaly 3:S” Lo jala 60 3g aSl)e,ddbly damdly aSGIKL wleliall GiSy Lacd) g b
el cmall e W 3y ool e g (6 Sl OGN iy s o Byp) Blal) Cond Bl (1
olelall ods 1 Clam o) o Sy leliall ol

SN syt dseiall g (1) S
LS aaghis ooy, @y (1) JKadL WS msdly sl By aebal) sl aseze o o)l 3ae Lyl s L
magnetic flow ) sl 2.5 3 > (digital Tachometer) ailsdl as udl old 362U 83950 (2) JS2IL
o e Whag (Sl Slalaws #1551y fosdl bl (] BLoYL (SE aoglg de ) oldey baao wlisy (Meter
Lol sl ) SWalakl b s & (1) Jsdt 3 LS (P) 5y (H) slally (Q) 33l 25 (P) el (V) sl
A9 by AL Wldl 18t sl

2 02016 jdandim i yualdl sl



A syl Syl o glall e

AS# 29S| Rake At
ISSN: 2312-4962 2014 /284 ibgh oS3 s g1 o5
Y
s Josll & gl Aaglaill oy (2) adesudl JSC2))

szl b Je g S ESSEL a8 bl Slelall Ol ga 2ulyll ods 0 Bl
el § dadsuind) Sldal)
A ) aslly 2sBul Al 455 53)lb Slsas @
Al dhatey dmgiis (SUlE) (Plly bl 805 0
SE Sllevy glisT o
.(digital Tachometer) 4s1)s.) de,udl L3 e @
.(magnetic flow meter) sad) 4.8 3 Sl @
oo plie e
WSLimy e
(D2=165mm) gt ISadh (2,09 (3 ISa)) 5 aS 85yl svadld opldt O labasidl) oo )V W oy

e oesidly (width of volute) (B3=0.01m) _eslkl S5 3515 sy (D3=180) oyl kil Of e Lasla

<M (E2=0.035m)°) 24135 0=72) () efs -(Z= 4mm) casing clearance circle diameter 5 2t

3 22016 lusi— e sl suall



A syl Syl o glall e

LS g S deds A
ISSN: 2312-4962 2014 /284 il Sy gl o
k-
sparal ’-}b,———f\—\x
Sk 83yall Bseiaal] g9 BWI gy (3) addased) JS2)
.'GLQJJ‘ 9}‘1)-\ °

LS by ol sl 2Bl By 2S5 B3l Bviae 0 B5S Aaghie Jo o)l ae Lyl ol s

oo Auhl oda e adl 01y (1) Jgdt LesTaseiall il o8 e Ll ipane Glyes olepw wls (1) St

Gz Wl L) Bl 2 slally (1) Jsadt o8 o aseall elsl Jo 35 o) 2SOy sl bl oleldll Ol
Lol asld W) Yl

Liall 1l GUS) de i ssee J) Jotdl LS Llsd &y aepndd aad Wl 2ol lge 06 (V) ae,dd 2y

®)
No | Plpg(™) Q(s) | H(m) | Vig(m) | P(Kw) | N(rpm)
1 0 14.83 2.6 1.26 6.80 2879
2 8.7 13.92 11.1 1.11 7.00 2877
3 13.7 12.92 16.0 0.95 6.80 2870
4 18.7 11.92 20.8 0.81 6.30 2875
5 22.5 11.08 245 0.70 6.30 2894
6 25.5 10.0 27.4 0.57 6.30 2877
7 29.0 7.17 30.6 0.29 5.20 2877
8 30.7 5.17 32.2 0.15 4.85 2882
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Friction Loss in an Impeller Friction loss in elbow,
L, V2 _ vz
h] —A.D_z.g hLE _KL.ZQ
Diffusion loss in an Impeller, Pipe friction loss,
VZ
hipp =& — —
=5 29 hy =
V2
f. L'E
Friction loss in wheel valve or ball valve, Hydraulic loss in casing,
L, Vi
v he = A —.%
hLv = KLU-E € Dy 2g
hydraulic diameter of casing length of spiral casing body
4.Apm
Dyec = —= 6
He By+ =2 Ly = . D, [1 — s
cross section area of casing Where, 44 =09 D5 — D,]. B

Ag = A, + [g.(n.u352)]

Coefficients:

§=78 K,=121 f=1 K,=0.04 1=0.468
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No hi hip hy hLe hLy hc
1 1.64 9.82 0.5833 1.52 0.05 7.45
2 1.311 9.56 0.5131 1.34 0.04 6.56
3 1.096 9.25 0.4429 1.15 0.03 4.71
4 0.908 9.04 0.3779 0.98 0.03 4.99
5 0.739 8.96 0.3276 0.85 0.02 4.41
6 0.506 8.66 0.2664 0.69 0.02 1.52
7 0.309 8.19 0.1388 0.35 0.01 1.98
8 0.304 8.00 0.0721 0.18 000 1.11
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