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Influence of V type slit nozzle cutting ratio on belt surface heat

transfer characteristics of quick freezer
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Abstract: V type slot nozzle in an impact type quick {reezer was se-
lected as the research object, and the surface heat transfer character-
istics of the freezing area of the freezer were studied, based on differ-
ent cutting ratio, the ration of distance between the belt and nozzle
inlet H to slit width S, Hs. The results showed that the steel
surface heat transfer intensity was obvious different along with width
of freezer when the Hs<C10 and ¥ =0. The steel surface Nu number
in X/S=0 was significantly higher than that of X/S=150(The ratio
between width direction of quick freezer coordinates and nozzle width
S ). With the cutting ratio increasing along the X direction of the
strip surface, heat transfer intensity difference gradually decreased,
after the cutting critical ratio ¥y, the metal surface heat transfer in-

tensity reversed growth, which indicated that the Nu number at
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X/S=0 was less than that at X/S =150. The cutting critical ratio
with the increasing of Hs increased first and then decreased. When
Hs>>10, the heat transfer coefficient was even in the direction of X,
however, the adjusting of the cutting ratio would adversely affect the
{reezing heat transfer surface area.

Keywords: quick freezer; V type slot nozzle; cutting ratio; heat tran-

sfer intensity
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Schematic diagram of V type slot nozzle

Figure 1

structure optimization

L2 HERMEHEE

HERHLEY S 5T s R B A P R

(1) 28 SN ANT TR G5 3 3 50 W Bk i ik

(2) T FE I B T e A 4 8 i B 1 Ay G 1 B B

(3) S I - WA s B 24 AR

BB AU A v R PR M B L oy R A ik
IG5 SR Al o PR T SRR R

(1 AP 55 R 3 A s Y E a5 2 )
H.H:]:S)]D

(2) 1 5 BE AL 5 R PR U it 4B A o Al B Rl R
BE

(3) &P ke i i LA, SIMPLE 83 & — B 0
g
2 HRSE
2.1 PIEIE X ME R EBRAS NN

W 2.3 B7R .24 Hs R 5 26 48 T B 5 4% 4
GEPES Z W) =2 W AN UV b W 7E B 2 T Y 6 2R
AR 2 v =0.00 W, BI & 55 R D) H VORI 4
Hy Y Bl il 7 (X 5 18] ) S 2 T A A B L LA R
25k FEB U T W 945 2 1T N S0 2 0w TR0 L < B
DRI LG w S B b e N BT e 22 18] B0 22 S 1 1 o
%24 w3 I R E v G X 5 [ R T Nu SR
PSR T 0, BIUT Ib 5 1) Bl 4 T 4 B8 50D = 0.33 1)L B
LT W Nu BUR T EiE IR BERE W 3K B 22 e 1 T U
e gt BB BLAR 25 W 5 AT T [ B RN W R
3T A 30 AR T AR /)« I O 9 A U ) 9 8l R B
JIBER s R o R AL S 7 1) s S 30 [l R T Ak T B
W T TR 22 K VAL A A% i 50 03 i T S O A R s X
JOE ) 0 T N BO8 R » 2 78 AR AL O Nu BRI I
UL, 2 v =0.00 B, W5 1] o T Y 105 407 ] B O£ A
A S IR B O 7 1 0 A T A AR MOTT AR D 2 s R

95



E3EELH

Ea BV B %A% BT U F LT R AL A 3R T 45 PR Y 5

T« Bt D050 L 38 I 35 B D 1) S R 1 A () B R
OO BRI Ty T T T U B R JHL I A A
1) 12 3 U A R B A A 3R T E D 5 b IR A 3R
T4 A R BB Z AR OF B2 v s s BB S L SR X O
0499 1t 22 T Nu B AR T 388 O ML A o0 A Sl 3R T 19 25 b BT

BEEIREL
20 40 60 80 100 120 140 160 180 200 220 240

U7 1l

(a) ¥=0.00 (b) ¥=0.17

(e¢) ¥=0.33 (d) ¥=0.50

(e) ¥=0.67 (f) ¥=0.83
B2 REWEH TR EE Nunyh

Figure 2 Different cutting ratio steel surface Nusselt
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Figure 5 Nozzle of air jet vector
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