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Experimental Investigation on the Hydraulic Performance of the
Regenerative Pump According to the Blade Angle
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ABSTRACT

The regenerative pump is a kind of turbomachine which is capable of developing high pressure rise at relatively lower flow
rates compared to the centrifugal and axial pumps. Although the efficiency of regenerative pumps is much lower than other
turbomachines, still they have been widely used in many industrial applications for working at low specific speeds. There are
some theoretical models to analysis the pump performance, however, the effect of the blade angle on the pump performance
has not been covered in any model to date. In the present study, experimental study on the regenerative pump performance
according to the impeller blade angle and its shape has been carried out. The straight radial blades with forward, backward
and chevron blades which have inclined angles of 15°, 30° and 45° were tested. The pump performance characteristics as the
pressure head, efficiency were obtained depending on the flow rate for every impeller, and their results, expressed in appropriate
non-dimensional coefficients, were compared and analysed in detail. From the experimental results, it was found that the
pressure head and the efficiency depend strongly on the blade angles as well as the blade type. These experimental data has
made it possible to better understand the effects of the blade angle on the pump performance, and widen the applicability of

the current performance analysis and design models with including the effect of blade angles.
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Fig. 1 Schematic of the typical regenerative pump

A
/),
7
8 i\?*"‘?
‘r‘{
|

S

5T W o2 AA7MA] de 8ET Kok Fegt
S ¢J8}o] Badami”, Yoo et al,® 5 i
og = O

P FE B W G o) ws

> oX

Yorp F

== ‘l“xo

o A o RS AAEHIT. 2=y @A AlAE

o] w2 ojds] A2 oJEshe EdATTL

1D

Yamazaki & Tomita® 9= H|FHEE JB o] HeZ A
B W 71ee® drlize] 7oA Sl A (Forward
blade) W =3F I7](Backward blade)of tjs}e] Ao|= A
9 A v g5 AEe ss, 44
Qselol e B A AT uEsic, olg 4
zo] oy Wl BT Al afo] digh cheket Aot

o5z %, Balol= 2w, A WA 9 9 A

=
At} Hubel et al.©®3} Badami™=

Aol vlsl 4ol =
& Yol BAshH= UAF o) Hadto M
ol S7kl] mWiedl Ao S48t 2=u 24
2ol tiet JEE AlFstAl= :

AL Wi & HAYSE olsishr] fiste] ikl
= 5% 33 5 S Tles 8T A7t olFolAl
Aot 1232k - siAle Fl =
i 59 At 71+ A A oS ke vl &
Sl A Hzo] wiAUZY ofsfol W2 HEE A&

=4
et A7 st 1 An val el A4 B
3 =
[e)

AN e dr R oo N >~ o

(o)}

=7 AT LM AAE A

e oz Agsien 440 Wi
Z02 Y7o AArzre] ekl ko] u}

Az iz e, AAA

RSy
oM 71&d Are] A71E 7 FHE Ol
45° A7) ARshode) 7R WAl

Qe Zestel F 10749 e

=
& S35k, 1 AW I BAste] Yrje] ztmo]

c}.

A BEel A% WskE st

2

Table 1 Geometric parameters

Parameters Value
Tip radius of blade, ry 8 mm
Root(base) radius of blade, r, 63.8 mm
Upper radius of the casing, r, 89.5mm
Width of the blade, b 11 mm
Width of the channel, d 10.4 mm
Height of the blade, h 21.2mm
Thickness of the blade, ¢ 2mm
Clearance, ¢ 0.2 mm
Number of blades, 2 45
Stripper angle, ©s 30°
Chevron angle, 6 15°, 30°, 45°

Blade tip angle, &

+

15°, £30°, +45°
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Fig. 3 Experimental test rig arrangement
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Fig. 4 Definition of blade and chevron angles
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Fig. 5 Normalized head coefficient curves for all impellers
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