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Influence of two ddifferent nnozzle fforms on the flow ffield and heat

transferring characteristics of qquick freezer
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Abstract: In this study, V type slit nozzle and straight seam hole
plate in a quick freezer was used to invetigatethe effect by the change
of distance ( H) between the nozzle and the plate surface on the in-
ternal flow field and the pressure field in a freezer with these two
kinds of nozzle structures under the same air condition. Moreover,
the metal surface heat transfer characteristics were also studied. The
results showed that the flow resistance of the straight slot seam
orifice was smaller than that of the V type slot nozzle along the cross-
flow direction. The pressure range along cross flow direction of the V
slot nozzle was significantly less than that of the flat nozzle, when
the jet-to-plate spacing Hs (Hs = H/s) was at the small value, and
the V slot nozzle outlet velocity uniformity was higher than that of
straight slotted orifice. The velocity along cross-flow direction in flat
nozzle was higher than that of the V slot nozzle, which was not good
to safe and effective production for an air impact freezer. Compared
with the flat nozzle quick freezer, the difference of the Nu number on
the surface of the steel strip of the V slot nozzle was obviously smal-

ler, and the average Nu number of the V slot nozzle was greater than
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that of the flat nozzle. The overall flow and heat transfer characteris-
tics of the V slot nozzle was better than those of flat nozzle, and the
heat transfer uniformity of metal surface of the V slot nozzle was also
better than that of flat nozzle.

Keywords: Quick freezer; V type slot nozzle; flat nozzle; cross

flow effect
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Figure 1  Physical model of internal flow field in a freezer
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Figure 2  Slot nozzle structure
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V type slot nozzle structure

Figure 3
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Numerical model and boundary condition setting
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Figure 5 The distribution of range nozzle outlet
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Figure 6 Cross-flow pressure gradient distribution
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Table 2 Relationship between moving speed and transverse

velocity of shrimp
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Figure 7 Cross-flow velocity distribution at 10 mm above

the surface of steel strip
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Figure 8 The average Nusselt number distribution of

steel strip surface
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Figure 9 Distribution of Nusselt number on the surface of different Hs steel strips(Flat slit plate)
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