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FIG. 3C
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FIG. 4A

m Icingo PO o P5
A P75 7 P10 P12

W, — 2
£ ),
""m"('l'ﬁf'(l(lﬁﬁf*%- Vit
77

Uy e

f | rl((r( Uy,

ity
||r|||\||“{’7r?- 5

10° 10°
Shear Stress (o), Pa

10*

FIG. 4B

20

0.1

1' 7o
Shear Stress (o), Pa

100



Shear Stress (o), Pa

log, c-0,)

7/21

FIG. 5A
6000
5000- o ©
cxyo<>cjcj
4000-
3000-
2000
1000
0 —r
0O 20 40 60 80 100 120
Shear Rate (y), 1/s
FIG. 5B
4.0
3.6
3299 (S
' | y = 0.2858x + 3.1669
2.84 ' R2=0.9619
2.4 5

2.0 . } v ' v v
-1.0 -05 0.0 05 1.0 15 2.0 25
k)g1oy



8/21

FIG. 6A

lcing PO P5
P7.5 P10 P12

100 10° 10 10° 10°  10*
Oscillatory Stress (o), Pa

FIG. 6B
, O lcing O Syrup A Paste
10"+
10° .
1 A
@ 10 = .
« 0| 4 &
- 3 (©)]
p- 107+
¢ 10%] ®
] @
10'{ O
10°

0 5 10 15 20 25 30
Cocoa Concentration, w/w%



), Pa

(G) and (G"), Pa

9/21

FIG. 6C
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FIG. 7A
Icing SO S10
1o S15 S20 S25
10°; /
(1]
o
‘6: 10%-
w
8 10"+
n
10°-
10" . " .
10° 10% 10" 10° 10’
Shear Rate (y), 1/s
FIG. 7B
O lcing © Syrup A Paste
0 10%;
E : & @
S A ®
< 10°] @ &&
e A
S ®
(&
5 10
E 4
— 10’

0 5 10 15 20 25 30
Cocoa Concentration, w/w%



11/21

FIG. SA
—)- s0(22G) $10 (22G) £\~ S15 (22G) 520 (22G)
</~ S20 (20G) 525 (20G) <~ 25 (18G) Icing (22G)
10°

__C_Q

£

RPN

o 104

*

)

4] 0

E 10

oc

=

o

L 10" T T T T T

0 100 200 300 400 500 600

Pressure Drop (4P), kPa

FIG. 8B

—O- P0 (20G) —O— P5 (20G) —4\— P7.5 (20G)
—/~ P10 (20G) <>— P12 (18G) - Icing (22G)
10°;

10"+

10°-

Flow Rate (Q x10°), m*¥/s

10° T - - T -
0 100 200 300 400 500 600

Pressure Drop (4P), kPa



12/21

FIG. 9

O S0-825 [0 Po-P12 A Icing

10°

10* - g g - -
10® 10 1W0* 40= 0" 0" 10°
Re
FIG. 10A
Choke point % Unrestricted
causing flow
restricted flow
General- Tapered
purpose nozzle

nozzle



13/21

FIG. 10B
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FIG. 11A
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