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Abstract: This study was performed to evaluate the effect of surface roughness on pump performance. To this
end this, using commercial codes, ANSYS CFX and BladeGen, we simulated pump performance in terms of
efficiency, head and shaft power, both with and without surface roughness. Finally simulation and experiment
results were compared for a quantitative analysis. The results of this comparison showed that surface
roughness led to an about 7% reduction in pump efficiency.
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Fig. 1 Configuration of impeller. Where, bl : inlet
width of blade, b2 : outlet width of blade,
ho : outlet position of blade

‘

(Ibar)S, =7 AAAANAM = AA % (4m’/min)
s FACE 2m¥minol A Tm¥/min 7HA FHS
vte]  Zih SiM S FaEdlon, dge
1,750 rpm 94 F7lolA S35}

W
N
&
o
d
)t

Fig. 3 Fig. 298] AAE5 AR&ste] 4]
frs WAS FAT Adse] shtolth
HAAAQD s ety Yrxiow
7 A1 Z71(Opening boundary condition)= ¢ 43}
shoith 28lal ERE 2 dETol dEiA s 1
A I (Stationary frame), Yol wd|A =
3] A Z# A (Rotating frame)S A&+ & o]5 X
A Abole] A4 W2 (Interface condition) 2=
CFXoll A A|&¥3l= Frozen-rotor WA ] & &}
MFR(Multi Frame Reference) 3412 4~3§3}3it).

Fig. 4= Frozen-rotor "2} .2 MFR 3]4< 30°
Ao R Fast Ad F F YA (Total pressure
distribution)& YWEIH ZHolth IdHS Fa &
T ARl EREY dAFZY A A F o
HAoo] Aol fxlol we FZ Ae(Fig 4
A9 gEEax)o] v A Hoh

Fig. 5= Frozen-rotor *2] 22 MFR 3]4< 30°
AR Fg Ay T A FdAd 9
AW}l wE S (Head)H3HE HEFH 19 0]
o ool & kol dAe Y AE ¢

fo & o

= A

L ol ro lo

of

Inletregion

Volute

Outletregion
Fig. 2 Grid of pump for simulation



Fig. 3 Simulation results at 0° impeller position, at
which the outer edge of blade coincides
with volute tongue ; velocity vector and
total pressure in stationary frame

0° position 30° position

Fig. 4 Simulation results at each impeller position ;
total pressure in stationary frame. 1750rpm,
m’/min condition
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Fig. 5 Variation of head at each impeller position
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Fig. 6 Pump performance as a function of surface
roughness and flow rate
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Fig. 7 Effect of surface roughness on head. In these
figures, Reduction of head = (Head @ smooth
surface) - (Head @ rough surface), Reduction
ratio of head = (Head @ rough surface) /
(Head @ smooth surface)
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Fig. 8 Effect of surface roughness on power. In these
figures, Increase of power = (Power @ rough
surface) - (Power @ smooth surface), Increase
ratio of power = (Power @ rough surface) /

(Power @ smooth surface)
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Fig. 9 Effect of surface roughness on efficiency. In
these figures, Reduction of efficiency =
(Efficiency @ smooth surface) - (Efficiency @
rough surface), Reduction ratio of efficiency =
(Efficiency @ rough surface) / (Efficiency @
smooth surface)
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Fig. 10 Photo of pump performance
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