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Flow Fields 

AxVAD1 

Speed 
(k rpm) 

Flow 
(l/min) 

Description of flow Maximum 
velocity 
magnitude 
(m/s) 

Location of 
maximum 
velocity 
magnitude 

Extent of 
recirculation 
zone (outlet 
diameters) 

Max 
turbulence 
intensity 
(%) 

Location of 
maximum 
turbulence 
intensity 

8 2 Flow through the impeller blades was smooth and 
followed the curves of the blades. Helical flow 
occurred between the diffuser blades and 
downstream of these blades. A recirculation zone 
occurred in the outlet. Recirculation zones occurred 
between the downstream half of these blades. A small 
recirculation zone occurred in the outlet. 

6.01 high pressure 
side of the 
impeller 
blades around 
halfway along 
their length 

<1 330 upstream half of 
diffuser blade 
passage 

8 3 Flow through the impeller blades was smooth and 
followed the curves of the blades into the upstream 
part of the diffuser blades. Recirculation zones 
occurred in the downstream portion of the diffuser 
blade passages. A large recirculation zone occurred in 
the outlet. 

6.38 Trailing edge 
of impeller 
blades 

3 232 Large region in 
impeller blade 
passage 

8 4 Flow through the impeller blades was smooth and 
followed the curves of the blades into the upstream 
part of the diffuser blades. A small recirculation zone 
occurred in the outlet. 

6.95 Near leading 
edge of 
impeller 
blades 

<1 216 Large region in 
impeller blade 
passage 

10 2 Flow through the impeller blades was smooth and 
followed the curves of the blades. Helical flow 
occurred between the diffuser blades and 
downstream of these blades. A recirculation zone 
occurred in the outlet. 

7.73 leading edge 
of impeller 
blades and in 
tip leakage 
flow near 
leading edge 

1 455 Around leading 
edge of diffuser 
blades 

10 3 Flow through the impeller blades was smooth and 
followed the curves of the blades. Helical flow 
occurred between the diffuser blades and 
downstream of these blades. A recirculation zone 
occurred in the outlet. 

7.79 Large region 
near shroud 
on high 
pressure side 
of impeller 
blades 

1.5 288 upstream half of 
diffuser blade 
passage and small 
regions at leading 
edges of impeller 
blades 

10 4 Flow through the impeller blades was smooth and 
followed the curves of the blades into the upstream 
part of the diffuser blades. Recirculation zones 
occurred between the diffuser blades with helical flow 

8.22 Trailing edge 
of impeller 
blades 

2  High pressure side 
of impeller blades 
near leading edge 



downstream of these blades. A recirculation zone 
occurred in the outlet. 

12 2 Flow through the impeller blades flow is divided in two 
layers with the outer layer following the curves of the 
blades and recirculation in the inner layer. 
Recirculation zones occurred between the diffuser 
blades with helical flow downstream of these blades. 
A small recirculation zone occurred in the outlet. 

9.32 at leading 
edge and in tip 
leakage flow 
near the 
leading edge 

<1 514 upstream half of 
diffuser blade 
passage 

12 3 Flow through the impeller blades was smooth and 
followed the curves of the blades into the upstream 
part of the diffuser blades. Recirculation zones 
occurred between the diffuser blades with helical flow 
downstream of these blades. A recirculation zone 
occurred in the outlet. 

9.30 large region 
near shroud 
on high 
pressure side 
of blade 
halfway along 
blade 

2 364 upstream half of 
diffuser blade 
passage 

12 4 Flow through the impeller blades was smooth and 
followed the curves of the blades into the upstream 
part of the diffuser blades. Recirculation zones 
occurred between the diffuser blades with helical flow 
downstream of these blades. A recirculation zone 
occurred in the outlet. 

9.70 large region 
near shroud 
on high 
pressure side 
of blade 
halfway along 
blade 

3 268 Widely 
distributed 
between diffuser 
blades and 
around impeller 
blades 

 

AXVAD2 

Speed 
(k rpm) 

Flow 
(l/min) 

Description of flow Maximum 
velocity 
magnitude 
(m/s) 

Location of 
maximum 
velocity 
magnitude 

Extent of 
recirculation 
zone in 
outlet 
(diameters) 

Turbulence 
intensity 
(%) 

Location of 
maximum 
turbulence 
intensity 

8 3 After an area of reverse flow between the inlet bend 
and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Here helical flows develop and 
become more apparent downstream of the diffuser 
blades. There is a small recirculation zone downstream 
of outlet bend. 

5.70 Regions on the 
high pressure 
side of the 
impeller 
blades near 
the shroud 
and trailing 
edge 

<1 133 Upstream half of 
diffuser blade 
passages 

8 5 After an area of reverse flow between the inlet bend 5.50 Regions on the 1 107 Upstream half of 



and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Here helical flows develop and 
become more apparent downstream of the diffuser 
blades. There is a small recirculation zone downstream 
of outlet bend and helical flow persists well into the 
outlet tube. 

high pressure 
side of the 
impeller 
blades near 
trailing edge 
and midway 
between hub 
and shroud 

diffuser blade 
passages 

8 7 After an area of reverse flow between the inlet bend 
and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Here helical flows develop and 
become more apparent downstream of the diffuser 
blades. There is a small recirculation zone downstream 
of outlet bend and helical flow persists well into the 
outlet tube.  

6.09 Spots on low 
pressure side 
of impeller 
blades at 
trailing edge 

1 98.3 Upstream half of 
diffuser blade 
passages 

10 3 After an area of reverse flow between the inlet bend 
and straightener, there are some complicated flow 
structures between the straightener and impeller 
blades and flow then enters the impeller blades. 
Helical flows develop in the diffuser blade passages 
and become more apparent downstream of the 
diffuser blades. There is a small recirculation zone 
downstream of outlet bend and helical flow persists 
well into the outlet tube. 

7.50 Tip of the 
leading edge 
of the impeller 
blades 

1 153 Upstream half of 
diffuser blade 
passages 

10 5 After an area of reverse flow between the inlet bend 
and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Here helical flows develop and 
become more apparent downstream of the diffuser 
blades. There is a small recirculation zone downstream 
of outlet bend and helical flow persists well into the 
outlet tube. 

6.60 Regions on the 
high pressure 
side of the 
impeller 
blades near 
trailing edge 
and midway 
between hub 
and shroud 

1 115 Upstream half of 
diffuser blade 
passages 

10 7 After an area of reverse flow between the inlet bend 
and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Helical flow develops downstream 
of the diffuser blades. There is a small recirculation 
zone downstream of outlet bend and helical flow 
persists well into the outlet tube. 

6.93 Around the 
trailing edge 
of the impeller 
blades 

1 102 Upstream half of 
diffuser blade 
passages 



12 3 After an area of reverse flow between the inlet bend 
and straightener, there are some complicated flow 
structures between the straightener and impeller 
blades and flow then enters the impeller blades. 
Helical flows develop in the diffuser blade passages 
and become more apparent downstream of the 
diffuser blades. There is a small recirculation zone 
downstream of outlet bend and helical flow persists 
well into the outlet tube. 

9.67 Tip of the 
leading edge 
of the impeller 
blades 

1 180 Spots upstream of 
impeller blades 

12 5 After an area of reverse flow between the inlet bend 
and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Helical flow develops downstream 
of the diffuser blades. There is a small recirculation 
zone downstream of outlet bend and helical flow 
persists well into the outlet tube. 

8.09 Spots at the 
leading edge 
of the impeller 
blades and on 
high pressure 
side near 
trailing edge 

1 126 Diffuser blade 
passages 

12 7 After an area of reverse flow between the inlet bend 
and straightener, flow enters the impeller passages 
smoothly and follows the shape of the blades into the 
diffuser passages. Helical flow develops downstream 
of the diffuser blades. There is a small recirculation 
zone downstream of outlet bend and helical flow 
persists well into the outlet tube. 

8.00 Regions on the 
high pressure 
side of the 
impeller 
blades near 
trailing edge 
and midway 
between hub 
and shroud 

1 106 Diffuser blade 
passages 

 

AxVAD3 

Speed 
(k rpm) 

Flow 
(l/min) 

Description of flow Maximum 
velocity 
magnitude 
(m/s) 

Location of 
maximum 
velocity 
magnitude 

Extent of 
recirculation 
zone in 
outlet 
(diameters) 

Maximum 
turbulence 
intensity 
(%) 

Location of 
maximum 
turbulence 
intensity 

10 1 Flow enters the impeller blade passages smoothly and 
mostly follows the shape of the blades. There is 
significant tip leakage flow. Flow through the diffuser 
blade passages is smooth but there are large 
recirculation zones in the downstream half. Some 
helical flow develops after the diffuser blades and 

6.29 All along 
impeller blade 
tips 

2 398 Spots in upstream 
half of diffuser 
blade passages 



there is a recirculation zone after the outlet bend. 

10 2 Flow enters the impeller blade passages smoothly and 
mostly follows the shape of the blades. Disturbances 
develop in the downstream half of the diffuser blade 
passages. There is a small recirculation zone after the 
outlet bend. 

6.35 All along 
impeller blade 
tips 

1 183 Spots in upstream 
half of diffuser 
blade passages 

10 3 Flow is mostly smooth and follows the shape of the 
impeller blades. However, there are small recirculation 
zones at the leading edges of the impeller blades and 
some helical flow in the passages near the trailing 
edges. Disturbances develop in the downstream half 
of the diffuser blade passages. There is a small 
recirculation zone after the outlet bend. 

7.21 Impeller blade 
passages near 
shroud 

1 125 Small spots in 
upstream half of 
diffuser blade 
passages 

12 1 Flow enters the impeller blade passages smoothly and 
mostly follows the shape of the blades. There is 
significant tip leakage flow. There are large 
recirculation zones in the downstream halves of the 
diffuser blade passages. Some helical flow develops 
after the diffuser blades and there is a recirculation 
zone after the outlet bend. 

7.71 Tip leakage 
flow near 
leading edge 
of blade 

2 444 Regions on low 
pressure side of 
diffuser blades 
near leading 
edges and small 
spots at leading 
edges of impeller 
blades 

12 2 Flow enters the impeller blade passages smoothly and 
mostly follows the shape of the blades. Disturbances 
develop in the downstream half of the diffuser blade 
passages. There is a small recirculation zone after the 
outlet bend. 

7.58 Spots at 
trailing edge 
of impeller 
blades 

2 228 Regions on low 
pressure side of 
diffuser blades 
near leading 
edges 

12 3 Flow is mostly smooth and follows the shape of the 
impeller blades. However, there are small recirculation 
zones at the leading edges of the impeller blades. 
Small disturbances develop in the downstream half of 
the diffuser blade passages. Flow in the outlet is 
relatively smooth but there is a small recirculation 
zone after the outlet bend. 

8.36 Spots on high 
pressure side 
of impeller 
blades near 
leading edge 

1 142 Spots in impeller 
blade passages 

14 1 Flow enters the impeller blade passages smoothly and 
mostly follows the shape of the blades. There is 
significant tip leakage flow. There are large 
recirculation zones in the downstream halves of the 
diffuser blade passages. Some helical flow develops 
after the diffuser blades and there is a recirculation 
zone after the outlet bend. 

9.15 Spots at 
leading edges 
of impeller 
blades 

2 516 Spots in upstream 
half of diffuser 
blade passages 



14 2 Flow enters the impeller blade passages smoothly and 
mostly follows the shape of the blades. Disturbances 
develop in the downstream half of the diffuser blade 
passages along with large recirculation zones. There is 
a small recirculation zone after the outlet bend. 

8.89 Spots at 
trailing edge 
of impeller 
blades 

2 266 Spots in upstream 
half of diffuser 
blade passages 

14 3 Flow is mostly smooth and follows the shape of the 
impeller blades. Small disturbances develop in the 
downstream half of the diffuser blade passages. Flow 
in the outlet is relatively smooth but there is a small 
recirculation zone after the outlet bend. 

9.25 Spots on high 
pressure side 
of impeller 
blades near 
leading edge 
and at trailing 
edge 

2 173 Impeller blade 
passages 

 

CentVAD1 

Speed 
(k rpm) 

Flow 
(l/min) 

Description of flow Maximum 
velocity 
magnitude 
(m/s) 

Location of 
maximum 
velocity 
magnitude 

Extent of 
recirculation 
zone in 
outlet 
(diameters) 

Maximum 
turbulence 
intensity 
(%) 

Location of 
maximum 
turbulence 
intensity 

3 3 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a large recirculation zone in the outlet. 

7.74 Low pressure 
side of blades 
at and near 
tips 

5 37.6 Around tip of 
blade nearest 
outlet 

3 5 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a recirculation zone in the outlet. 

7.99 Blade tips and 
Low pressure 
side of blades 
near tips 

3 36.5 Low pressure side 
of blade nearest 
outlet 

3 7 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a recirculation zone in the outlet. 

7.75 Low pressure 
side of blades 
at and near 
tips 

2.5 37.0 Low pressure side 
of blade nearest 
outlet 

4 3 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 

10.3 Blade tips 5 39.0 Around tip of 
blade nearest 
outlet 



There is a large recirculation zone in the outlet. 

4 5 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a recirculation zone in the outlet. 

11.0 Low pressure 
side of blades 
at and near 
tips 

3.5 38.8 Low pressure side 
of blade nearest 
outlet 

4 7 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a recirculation zone in the outlet. 

10.6 Blade tips 3 40.3 Around tip of 
blade nearest 
outlet and large 
area on low 
pressure side 

5 3 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a small recirculation zone in the outlet and 
helical flow persists further. 

13.1 Low pressure 
side of blades 
near tips 

3 38.3 Low pressure side 
of blade nearest 
outlet 

5 5 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a large recirculation zone in the outlet. 

13.1 Low pressure 
side of blades 
at and near 
tips 

5 39.4 Around tip of 
blade nearest 
outlet and large 
area on low 
pressure side 

5 7 Flow enters from the inlet in the centre of the VAD 
from where it is spun circumferentially and radially 
and exits through the outlet. Some blood takes the 
secondary flow path outside the rotating magnet. 
There is a large recirculation zone in the outlet. 

13.9 Spots near tips 
of blades 
located 
nearest to 
outlet 

6 38.7 Low pressure side 
of blade nearest 
outlet 

 

CentVAD2 

Speed 
(k rpm) 

Flow 
(l/min) 

Description of flow Maximum 
velocity 
magnitude 
(m/s) 

Location of 
maximum 
velocity 
magnitude 

Extent of 
recirculation 
in outlet 
(diameters) 

1
st
 inlet 

recirculation 
zone 
(diameter) 

2
nd

 inlet 
recirculation 
zone 
(diameter) 

Maximum 
turbulence 
intensity 
(%) 

Location of 
maximum 
turbulence 
intensity 

5 1 Helical flow develops in the 
inlet and persists throughout 
the central hole in the impeller. 
Some blood takes the 
secondary flow path outside 

5.46 High 
pressure 
side of 
impeller 
blade 

2 0.16 0.16 81.0 High pressure 
side of 
impeller 
blade closest 
to outlet just 



the rotating magnet. There is 
also helical flow in the volute 
and a recirculation zone in the 
outlet. 

closest to 
outelet just 
beneath 
the shroud 

beneath the 
shroud 

5 3 There is a small recirculation 
zone in the corner of the inlet 
tube but a larger zone 
downstream of the inlet bend. 
Flow through the impeller 
passages is smooth and there is 
minimal helical flow in the 
volute. Some blood takes the 
secondary flow path outside 
the rotating magnet. Flow in 
the outlet is also smooth with 
minimal helical flow. 

5.29 Trailing 
edge of 
impeller 
blade 
closest to 
outlet 

0 0.28 <0.1 49.6 Multiple 
spots where 
the inlet flow 
meets the 
centre of the 
impeller and 
spots at 
leading edges 
of blades 
furthest from 
inlet 

5 5 There is a small recirculation 
zone in the corner of the inlet 
tube but a larger zone 
downstream of the inlet bend. 
Some blood takes the 
secondary flow path outside 
the rotating magnet. Helical 
flow occurs in the volute. 

5.33 Two 
impeller 
blade 
passages 
furthest 
from outlet 

0 0.24 0.44 45.4 Multiple 
spots where 
the inlet flow 
meets the 
centre of the 
impeller 

7 1 Helical flow develops in the 
inlet and persists throughout 
the central hole in the impeller. 
Some blood takes the 
secondary flow path outside 
the rotating magnet. There is 
helical flow in the volute but 
flow outlet is relatively smooth. 

7.81 Areas on 
high 
pressure 
side of 
impeller 
blades 
closest to 
outlet 

3 <0.1 <0.1 75.9 Regions 
downstream 
of impeller 
blades 

7 3 Helical flow develops in the 
inlet and persists throughout 
the central hole in the impeller. 
Some blood takes the 
secondary flow path outside 
the rotating magnet. Flow in 
the volute and outlet are 
relatively smooth. 

7.43 Spots at 
the trailing 
edges of 
the 
impeller 
blades 
either at 
the shroud 
or the 

0.5 0.26 0.24 62.4 Multiple 
spots where 
the inlet flow 
meets the 
centre of the 
impeller 



rotating 
magnet or 
both 

7 5 Helical flow develops in the 
inlet and persists throughout 
the central hole in the impeller. 
Some blood takes the 
secondary flow path outside 
the rotating magnet. There is 
helical flow in the volute and 
the outlet. 

7.24 Spots at 
the trailing 
edges of 
the 
impeller 
blades 
either at 
the shroud 
or the 
rotating 
magnet or 
both 

0 0.14 0.14 54.7 Spots at 
trailing edges 
of impeller 
blades 

9 1 Flow in the inlet bend is helical 
and while there is no 
recirculation in the corner 
there are recirculation zones 
on both sides of the vertical 
section. Some blood takes the 
secondary flow path outside 
the rotating magnet. There is 
helical flow in the volute and a 
large recirculation zone and 
helical flow in the outlet. 

9.87 High 
pressure 
side of 
impeller 
blades near 
outlet 

4 0 <0.1 
<0.1 

76.2 Regions on 
the high 
pressure side 
of the 
impeller 
blades near 
the trailing 
edges and 
the shroud 

9 3 Helical flow develops in the 
inlet and persists throughout 
the central hole in the impeller. 
Some blood takes the 
secondary flow path outside 
the rotating magnet. There is 
helical flow in the volute and 
the outlet. 

10.0 Spots at 
trailing 
edges of 
impeller 
blades 

1 0.11 0.22 70.7 Spot at the 
leading edge 
of the 
impeller 
blade closest 
to the outlet 

9 5 Flow in the inlet is relatively 
smooth with a small 
recirculation zone in the corner 
and a small amount of helical 
flow. Some blood takes the 
secondary flow path outside 
the rotating magnet. Flow in 

9.86 Spots at 
trailing 
edges of 
impeller 
blades 

0 0.19 <0.1 55.6 Multiple 
spots where 
the inlet flow 
meets the 
centre of the 
impeller 



the volute and outlet are 
relatively smooth. 

 

 

  



Shear Stress Histograms 
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Location of high shear stress 

AxVAD1 

 150 Pa 500 Pa 

8k2 Leading edge of impeller blades 
Leading edge of diffuser blades 
Throughout gap between impeller blade tip and shroud 
Patches on shroud ς mainly on low pressure side of 
impeller blades 
Patches on hub ς mainly on low pressure side of diffuser 
blades 
Smaller patches on hub at leading edges of impeller 
blades 
Smaller patches on shroud at leading edges of diffuser 
blades 

 

Spots on leading edges of impeller blades 
Along high pressure side of impeller blade tips 
Along high pressure side of diffuser blade tips  

 

8k4 Leading edge of impeller blades 
Leading edge of diffuser blades 
Throughout gap between impeller blade tip and shroud 
Patches on shroud ς mainly on low pressure side of 
impeller blades 
Patches on hub ς mainly on low pressure side of diffuser 
blades 
Smaller patches on hub at leading edges of impeller 
blades 

 

Spots on leading edges of impeller blades 
Along high pressure side of impeller blade tips 
Along high pressure side of diffuser blade tips  

 

12k2 Leading edge of impeller blades 
Leading edge of diffuser blades 
Throughout gap between impeller blade tip and shroud 
Throughout gap between diffuser blade tip and hub 
Layer covering shroud from leading edge of impeller 
blades to leading edge of diffuser blades 
Layer covering hub from trailing edges of impeller 

Along surface of impeller blade tips 
Along surface of diffuser blade tips 
Layer on shroud opposite impeller blade tip 



blades to diffuser blades 
Layer covering convex curve of hub 
Patches in middle of diffuser blade passages 

 

 
 
 

12k4 Leading edge of impeller blades 
Leading edge of diffuser blades 
Throughout gap between impeller blade tip and shroud 
Throughout gap between diffuser blade tip and hub 
Layer covering shroud from leading edge of impeller 
blades to leading edge of diffuser blades 
Layer covering hub from trailing edges of impeller 
blades to diffuser blades 
Layer covering convex curve of hub 
Large patches on hub upstream of and within impeller 
blade passages 

 
 

Along surface of impeller blade tips 
Along surface of diffuser blade tips 
Layer on shroud opposite impeller blade tip 

 

 

AxVAD2 

 150 Pa 500 Pa 

8k3 Tips and leading edges of the impeller blades 
Some patches on shroud near impeller blades 
Patches on shroud in diffuser blade passages 

 

Thin line along high pressure side of impeller blade tip 

 



8k7 Tips and leading edges of the impeller blades 
Patches on the high and low pressure sides of the 
impeller blades 
Convex section of impeller hub 
Some patches on shroud near impeller blades 
Patches on shroud throughout diffuser blade passages 
Patches on hub at downstream end of diffuser blade 
passages

 

Thin line along high pressure side of impeller blade tip 
Spot at tip of leading edge of impeller blade 

 

12k3 Layer covering shroud from upstream of impeller blade 
leading edges to midway through diffuser blade 
passages 
Gap between impeller blade tips and shroud is 
completely filled 
Near leading edges of diffuser blades hub gap is 
completely filled 
Small regions on high pressure sides of straightener 
blades 
Patches on hub near impeller blades at leading edges, 
midway along on low pressure side and near trailing 
edges on high pressure side 
Patches on hub upstream of diffuser blades 
Patches at trailing edges of diffuser blades 

 

Patches on impeller blade tips covering whole width of 
blade near leading edge and a line all along high 
pressure side 
Spots on hub near leading edges of impeller blades 

 

12k7 Layer covering shroud from upstream of impeller blade 
leading edges almost to trailing edges of diffuser blades 
Gap between impeller blade tips and shroud is 
completely filled 
Convex section of impeller hub 
High and low pressure sides of impeller blades 
High pressure sides of diffuser blades 

 

Patches on impeller blade tips covering whole width of 
blade near leading edge and a line all along high 
pressure side 
Spots on hub near leading edges of impeller blades 
Small spots at leading and trailing edges of impeller 
blades 

 



 

AxVAD3 

 150 Pa 500 Pa 

10k1 Regions on shroud from leading edges of impeller blades 
to leading edges of diffuser blades 
Leading edges of impeller blades and patches on high 
and low pressure sides 
Patches on hub between diffuser blades 
Convex sections of spindle/hub 
Rings around tripod tips 

 

Along tip and leading edges of impeller blades 
Leading edges and thin line along high pressure side of 
diffuser blade tips 

 

10k3 Regions on shroud in impeller blade passages 
Patches on high and low pressure sides of impeller 
blades 
Patches on hub between diffuser blades 
Convex sections of spindle/hub 
Rings around tripod tips 

 

Along tip and leading edges of impeller blades 
Leading edges and thin line along high pressure side of 
diffuser blade tips 
Spots on hub near diffuser blade trailing edges 
Upstream half of outlet tripod gaps 

 

14k1 Large regions on shroud from leading edges of impeller 
blades to leading edges of diffuser blades 
Leading edges of impeller blades and patches on high 
and low pressure sides 
Whole of hub between diffuser blades 
Whole of gap between tripod bearings and spindle 
Whole of gap between impeller tips and shroud 
Convex sections of spindle/hub 

Covering most of impeller blade tip and shroud opposite 
Leading and trailing edges of impeller blades 
Leading edges, thin line along high pressure side, and 
whole of downstream end, of diffuser blade tips 
Spots on shroud near leading edges of diffuser blades 
Upstream half of outlet tripod gaps 
Downstream half of inlet tripod gaps 
 



  
14k3 Large regions on shroud from leading edges of impeller 

blades to leading edges of diffuser blades 
Leading edges of impeller blades and patches on high 
and low pressure sides 
Whole of hub between diffuser blades 
Whole of gap between tripod bearings and spindle 
Whole of gap between impeller tips and shroud 
Convex sections of spindle/hub 

 

Leading and trailing edges of impeller blades 
Leading edges,thin line along high pressure side, and 
whole of downstream end, of diffuser blade tips 
Spots on shroud near leading edges of diffuser blades 
Upstream half of outlet tripod gaps 
Downstream half of inlet tripod gaps 

 

 

CentVAD1 

 150 Pa 500 Pa 

3k3 Trailing edge and high pressure side of top of impeller 
blade tips 

None 



  
3k7 Trailing edge and high pressure side of impeller blades 

Also patches on low pressure sides of blades 
Patches on outer housing at base 
Patches on rotor in the central hole 

 

A few tiny spots on the trailing edges of some blades 

 

5k3 High and low pressure sides of blades towards trailing 
edge. 
Trailing edge of blades 
Alternating stripes on surface of rotor and rotor housing 
(due to vortices in the rotor-housing gap) 
Patches on rotor in the central hole 

Trailing edge and high pressure side of top of impeller 
blade tips 

 


