
 

Fig. 1 Layered segments used in the finite element representation  
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a) Switched-on gravity filling 



0.0

0.5

1.0

1.5

2.0

0 2 4 6 8 10 12 14

Wall pressure (kPa)

D
is

ta
n

c
e

 u
p

 i
n

c
li
n

e
d

 w
a

ll
 f

ro
m

 o
u

tl
e

t 
 (

m
) Layer 6

Layer 5

Layer 3

Layer 4

Layer 2

Layer 1

 

(b) Six-step filling 
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(c ) Eight-step filling 

Fig. 2  Normal pressure developed on the hopper walls 
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Fig. 3   The local value of mobilised friction coefficient  
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(a) Switched-on filling 
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(b) Six-step filling    
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(c ) Eight-step filling 

Fig. 4 Frictional traction distributions developed on the wall 
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Fig. 5  Alternative predicted pressures on the shallow hopper wall  
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Fig. 6 Schematic view of the experimental arrangement  



2520

100

1
2
1
0

10
00

13
60

15
7043

0

3
6
°

M1

M2

M3

M4

<COMPANY NAME>

SCALE:1:50

SIZE DWG.  NO.

A
REV.

MATERIAL

FINISH

--

--

DO  NOT  SCALE  DRAWINGAPPLICATION

USED ONNEXT ASSY

DIMENSIONS ARE IN INCHES

TOLERANCES:

FRACTIONAL

ANGULAR: MACH      BEND 

TWO PLACE DECIMAL    

THREE PLACE DECIMAL  

NAME DATE

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 1WEIGHT:

COMMENTS:

REVISIONS

DESCRIPTIONREV. DATE APPROVED

THE INFORMATION CONTAINED IN THIS

DRAWING IS THE SOLE PROPERTY OF

<INSERT COMPANY NAME HERE>.  ANY 

REPRODUCTION IN PART OR AS A WHOLE

WITHOUT THE WRITTEN PERMISSION OF

<INSERT COMPANY NAME HERE> IS 

PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

ZONE

 

Fig. 7  Location of pressure transducers on a meridional generator of the hopper 
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a)  Test 1 
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b)  Test 2 

Fig. 8 Mobilised wall friction coefficients at the end of filling   
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Fig. 9  Measured wall friction coefficients on the hopper wall at the end of filling 
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Fig. 10  Comparison of experimentally measured and numerically predicted pressure at the end of filling 
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Fig. 11  Comparison of experimentally measured and numerically predicted mobilised friction at end of 

filling 


