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Influence of different pressure on heat transfer

of nozzle with different sizes
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Abstract; Food industry is demanding higher and higher quality of
frozen food, and the quickfreezer can well meet this requirement.
In this study, the internal flow field of quick freezer with slit noz-
zle type was taken as the research object. Three different sizes of
nozzle structures based on inlet pressure of 190 Pa, 170 Pa and
160 Pa, numerical simulation and field test of computational fluid
dynamics (CFD) were used to compare the differences of internal
flow field and heat transfer characteristics of three nozzle struc-
tures under different pressure conditions. The results showed that
the outlet wind velocity, Nusselt number and uniformity of slit
nozzle Ty at 190 Pa were better than those at 170 Pa, and the
cross-flow wind velocitywas also lower. The exit wind velocity,
Nusselt number and uniformity ratio of slit nozzle T; at 170 Pa
weregood, but the crossing flow wind velocity increased. Com-
pared with T, the slit nozzleT, had lower cross flow velocity at
the same inlet pressure. In terms of heat transfer intensity, when
the inlet pressure was 190 Pa, the local Nusselt number of strip
surface corresponding to slit nozzle T; was the largest, while the
average Nusselt number of Ty and T; was not much different. In
terms of heat transfer uniformity, the slit nozzle T, had the low-
est non-uniformity and the most uniform heat transfer when the
inlet pressure was 190 Pa. Therefore, when the mass flow rate of
air was the same, the slit nozzle Ty corresponding to the inlet
pressure of 190 Pa could better improve the heat transfer efficien-
cy, and could increase the freezing rate of foods.

Keywords: numerical simulation; inlet pressure; nozzle size; im-

pinging freezer; speed uniformity; heat transfer characteristics
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Type and size of nozzle for quick freezer

Figure 1
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Table 1 Size parameters of slit nozzle
S HE R bR TR FyiE SRR MR R & £ iR Ebiil;-a M I 5 5 4y 2 1
I 25 Y H/mm S/mm X /mm K/mm Z/mm D/mm R/mm 0/ BE Y/mm
Ty 100 70 30 43 5 80 — 30 70
T 80 70 10 42 5 80 — 30 70
T, 60 50 10 43 ) 80 R30 50 70
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Table 2 Exit velocity of slot nozzle for quick freezer
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T, 190 15.21 17.40 18.10 17.4 12.50 15.90 12.50
T, 170 14.04 14.75 14.30 16.3 4.80 1.80 13.80
T, 190 14.71 14.00 13.97 13.7 —5.07 —5.32 —7.37
T, 170 14.39 16.00 16.05 16.5 10.10 10.30 12.80
T, 160 13.71 13.27 14.23 16.5 —3.34 3.68 16.90
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Figure 2 Outlet velocity of slit nozzle
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Figure 4 The local nusselt number on the surface

of steel strip
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