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@ Background — what are spiral blast freezers?

Large insulated rooms with high powered fans (40+ mph) that force cold air (-40F) over
product

Used in food processing to rapidly cool food products like poultry, pizza, vegetables,
and ice cream

Cooling times range from 10 to 60+ minutes

Typically use ammonia as refrigerant; highly toxic, but very high refrigeration effect,
GWP = zero

RE Effect (btu/lbm])
Refrigerant @0 PSIG

R134A a3
R404A 86
R22 101
R410A 117
R717 (ammonia) 589
Water 970
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Project Goals

L | |

S —

CFD modeling

Temperature [F]

h(t) (heat transfer coefficient)
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Transient model

TR 4
%L =0 (bottam) |

60 xL=025 12
L =0.5(center)
xL=075 | | |

50t ; xiL=1(top} 1 | 11
Velocity (mis) s

40F 8

30r i}

201 4

1014 2

1 II,
0 0

0 200 400 600  B0OO 1000 1200 1400 1600 1800

Heat transfer coefficient (Wim* 2-K)

New correlations

Heat Transfer Coefficient vs Velecity and Angle
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