Frysing i tall:
hgy kunnskap
lav temperatur

Svein Kristian Stormo, Nofima




Fryse 1 g vann

-1 cal/°C

oT \\ -80 cal

210 +

Temperatur

-0.5 cal/°C

20 +

Tid



Fryse fisk

-1°Ctil -3°C




Fryse fisk optimalt




Blokk

Kulde
denne
side

Modellert frysing

Tykkelse blokk

2,155
2,179
-2,199

2,21
2,217
2,223
-2,228
-2,228
-2,225
2,226
2,227

2,23
2,234
2,224
2,225
2,226
-2,228
-2,231
-2,236
2,242
2,252
2,267

2,29
-2325
2377
2,465
2,595
-2,807
-3,136
3,636
-4,417

-10,479
12,272
-13,702

-14,91
-16,345
-17,544
-18,573
-19,515

5 5 5 5 5 5
4,947

<

2176 2,209

2,197 2,226

2211 2,224

2217 2,226

2222 2,229

2,227 2,234

2233 2,241

2,224 2,251

2,225 2,265

2,227 2,284 -8,682

2,229 2,311 8,982 -10,692
2232 2,347 9,262 -10,953
2,237 2,395 -9,525 -11,205
2,244 2,468 -9,809 -11,483
2,254 -2,561 -10,076 -11,763
2,68 -2,689 -10,342 -12,014
2,289 2,847 -10,629 -12,274
2319 -3,066 -10,925 -12,542
236 -3334 -11,216 -12,812
2422 364 -11,554 -13,114

2513 -4012 -6282 -8307 -10,164 -11,864

-13,41

2,638 -4,455 -6625 -8669 -10478 -12,162 -13,698
2,812 -4,902 -7,091 -9,055 -10819 -12,47 -13,984
3,059 -5346 -7,516  -9,44 -11,165 -12,784 -14,275

3,383 -5806 -7,915 -9,828 -11,567 -13,136

-14,62

3793 6239  -833 -10,224 -11,944 -13,497 -14,947
4322 6663 -8793 -10619 -12,309 -13,845 -15,277
4,929 -7,057 -9,265 -11,035 -12,687 -14,195 -15,605
5538 7,793 -9,756 -11,521 -13,107 -14,571 -16,009
6222 -835 -10,267 -11,995 -13,542 -14,983 -16,361
6,901 -8,996 -10,793 -12,462 -13972 -15,384 -16,734

-11,25 -12,397 -13,583 -14,816 -16,066 -17,287 -18,448

12,79 -13,563 -14,513 1558 -16,727 -17,854

-18,97

14,09 -14,709 -15521 -16489 -17,483 -18,503 -19,543

-15,274 -15906 -16,596 -17,397 -18,271 -19,199

-20,16

-16,616 -17,05 -17,62 -18,301 -19,074 -19,923 -20,837
-17,764 -18,121 -18,604 -19,199 -19,89 -20,667 -21,528
-18,767 -19,086 -19,523 -20,069 -20,709 -21439 -22,287

C19,695 19,994 20409 20,919 21,521 -2226 23,102 -24,006 -24956]

-10,043
-10,242
-10,451
-10,687
-10,919
-11,141
-11,355
-11,638
-11,857
-12,078
12,312
-12,553
-12,792
-13,057
-13,206
-13,551
-13,788
-14,037
-14,29
-14,575
-14,856
15,13
-15,4
-15,672
-15,987
-16,324
-16,639
-16,95
-17,266
-17,643
-18,004

-19,603
-20,077

-20,6
21,127
21,811
22,475
-23,206

-17,004
17,354
-17,622

-17,9)
-18,217
-18,578
-18,881

21,674
22,156
-22,839
-23,462
24173

-1,232
-1,526
-1,83
-2,15
-2,236
-2.27

-2,54
-2,725
-2,947
-3,206

-3,5
-3.807

-5,462
-5,623
-5,732
-5,841
-5,982
-6.152




Frysebelastning

20323

20726

-21,18

21,674

2016 22,156

-20,837 22839

20667 21,528 -22, 23,462

20,069 -20,709 21,439 -22,287 24,173
20919 21521 22,26 -23,102 24,006 -24,956




Energivandring

n
>
P
»
>
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20,077
20,6
22016 -21,127  -22,156
20837 -21,811  -22,839
20,667 -21,528 -22475  -23,462

20,069 -20,709 -21,439 -22,287 -23,206 -24,173
20,409 -20,919 21521 -22,26 -23,102 -24,006 -24,956




Frysing i luft (1 ms™)




Frysetunnel

Energi

(ut av blokka) g

— O . -
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Lufthastighet (-45 °C)




Frysemedium (-25 °C/ 1 ms™)

LUFT






















Takk for oppmerksomheten!



