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X ¢

Figure 2.2-1 — Schematic Structures of Forms IV and V of Cocoa Butter Individual
tnglycende molecules adopt “chair” structures. In Form IV| these “chairs” stack with a repeat

distance approximately two times the length of a single fatty acid chain. In Form V| this repeat
distance is about three times that in Form IV. Form V tastes better.
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Cotioidal aspects of ice cream
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a) Overall

Process
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Mixer Pasteur- Homogen- Cooler Ageing

ization ization 3

— Air
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P = Tu Ta | <]

— nan

Storage Packing Freezer
Scraper Cooling Coolant Out
b) Freezer e N f
Details : : -
I | o
I o i
;( l /AII'
7" H ?
Rotating o I 1 <\
Cylinder Ice Cream ! i Liquid Mixture
Coolant In
Fi Schematic Diagram of a Process for Ice Cream Manufacture. As shown in

(a), the process begins with mixing, pasturization, and cooling. Then, the ice cream is aged to
allow metastable fat crystals to form. These stabilize the air added during freezing, and hence
improve shelf life. Freezer details are given in (b).
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@ mix starch and water
@ cook under pressure

@ foam by pressure relief
@ shape and cut foam
@ toast surface of foam

@ dry the snacks
@ cool the snacks

Figure 13-3 The formulation

Figure 13-2 The example: Wokkels
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pump heat cut foam dry toast pack product

v

Figure 13-4 First idea for the process
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Figure 13-5 The dissolving of starch granules
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Figure 13-6 DSC measurements on starch and water



liquid ~ 20% water

‘die’ opening

150°°C 0 void fraction in foam £ ~0.8
¢ ~0.4% water evaporation
......... Witia 4
bubbles foam must solidify quickly

vapour pressure at
150 °C ~ 100 kPa

Figure 13-7 Foaming by expansion
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@ mix starch and water
@ cook under pressure
@ foam by pressure relief

starch ‘_{B waater die

mixing | cooking foaming

Figure 13-9 First idea for the extruder



the ‘die’
(extrusion opening)

small flow in middle
large flow at the edge
—» Spiral shape

Figure 13-10 Spiral Wokkels®
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Figure 13-11 Final extruder parameters
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Figure 13-12 First plant design
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Figure 13-13 Improved plant design



