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Composition & Moisture Freezing point
. ¥ Food content (%) °C)
Water only 100 0

Wa2 7Y Q=L de] 2ol AEAAH] &) Flour and water only 30~40 -4
Loltk thE of2] A7l vis) F4do] 7P & Flour, water, fat, 30-40 1029
A== o2 W (freezing) ol 2t o AV ¥ sugar, salt, yeast
7Fe] & 2l9A O Z ok 0 Z A A|Ze & Vegetables 78~92 -0.8to -2.8
=) @(freezi ng poi nt) olgj = Yyztal AL o Fruits 87~95 -0.9 to -2.7
i, W5 gFE o] dxoA] 1|2 Wslkst Meat 55~70 -17t0 -2.2
= rhisK(phase change) 7} eIt 5738k B9 7 Fish 65~81 -0.6 to -2.0
£ 0C o SRS} AFol} ks & ofe) 7} Milk 87 05
A go] o} Q= g9l ele] B WA 25 Fg9 7 05
Aol Js) 0CHIA A @3 1 ofate] LA
el ALwT o Hol7)h & ITHE 1).
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No) A% 7—OCHN EAREE AAEE 98 AE AEe] SEE -18C ojsle] WAY oaz B
o wigel Sfal BARE SEvt vk Aok U Fo] BARHE AL shed] o2 WEA(freeze
w3 UE grol tel BRAgEe] 930l osl B storage)elelar sled, oo} e A% AE F T
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W0 2 s vl Yo E FEETh ALYy
(pre-cooling) 2 A2l A 2J3F2] ol=37HA] A= Y
7}, A2 <(latent zone)S 2)E9] ko] o]
o} 27 F& Ho) W24 AAddi(zone of maximum
ice crystal formation)2 UwtHo g -1~-5°C {9
°]37, A|3°d<(subcooling)> Y5422l -18C
7 L2 WEE 34, Al 499(equaize)S Wzt
25 W 2o Y] o 257} HEo| x|= Aotk

Temperature
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Surface Freezing time
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‘ Time
0°C/+32°F
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Ao A 1282 (2012)

3. 8% BZ&(quick freezing)lf &0t &
(slow freezing)
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Types of
freezer

Indirect
contact
1

Direct
contact
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Pty

Upright Chest
cabinet cabinet

Immersion Spray

Conveyor
belt
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A mE JE7e ERe IA 35271
(air blast freezer), =2 =747](contact freezer),

A2 A 7](immersion freezer), A3} 7}F27)
(cryogenic freezer) 2 = 4= ATH(2-4).

®© £F5Z2¥(air blast freezing)
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w50 ® ¥ Wzt iR Wzke W) B 95
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R =42]F(QF food, individually quick frozen
food) &] A7} §olattt et AXH]|e} -8H]7}
Bol 295 o] AFEoklMe AR olgH L
AUe Aol

A (immersion) sk= Aol Thya2 WF ‘ET‘E
Wzlglo] AEx HEs= w8 (plate), ElE3(tun-
nel), VA3 (spiral), -f-==(fluidized bed),
#713)(scraped surface) 502 s 5 UTHE 3).
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Contact
Method Freezer
system
Air-blast (IQF) Impingement freezer
Direct . Cryogenic tunnel freezer
Immersion
(N,, CO,)
Cooling surface | Plate freezer
Tunnel freezer
ind Air-blast Spiral freezer
ndirect Fluidized bed freezer
Freezer for liquid
Scraped surface freezer
food P

5. 02 7| AE0] ARZElE dSE.

3. &0 e Y379 EF

EALT mE WEr)e] 122 0.2 cmhe &%
2 4% 9t =47|(sow freezer) e 10~100
cm/he] 8 FAEE 24 Ye7(utra rapid
freezer)?._ ﬁ‘g— zl: /\}\E}(‘L 4)
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Freezing rate Freezer
Still-air freezers
Sow |02 cmh '
Cold stores
Air-blast Freezer
, (tunnel, spiral)
k 0.5~3 cm/h
Quid ¢ Plate freezer
Scraped surface freezer
Rapid 5~10 cm/h | Fluidized bed freezer
Impingement freezer
Ultrarapid | 10~100 cm/h PIng )
Cryogenic freezers
4, MEO MEEHE YF] FF
2ol meh 48she WE)E T W1 £R
E e AFe) AT Qs FREA, 2E A%
A8l A 5o Elsle] A gh= WEIE A
oKL K. AT A% % o1 gl
[e)

o) vjsg Hagow

3171 Uﬂl'ir | °“§} 7}&%7;_!%(cryogenlc freezing) o]
Wo| AR, Awe] 9= F540] 2358 =

Product type

Commonly used freezing methods

Meat Small or diced pieces Cryogenic, liquid immersion
Hamburger patties Plate, impingement, air blast, cryogenic
Fish Fillets or small diced pieces Plate, air blast, cryogenic, impingement
Processed or breaded products Cryogenic, impingement, air-blast, plate (in packages)
Friits Small size (whole) Air-blast, cryogenic, fluidized bed, plate (in packages)
Puree or pulp Air-blast, plate
Dairy food Cheese and butter Air-blast, plate
Bakery Dough, bread and baked products Air-blast, plate

AZapolt Aol 1293 (2012)
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&6 ——Frozen dough method T
. (storage: -18°C, 7 days) |
1400.0
1200.0 ——Conventional method /I
E 1000.0 i l
5 800.0 1/1
600.0 ]/
400.0 /
200.0 ¥ ; =
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Time (hr)
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(streusel bread)2| Z=(hardness).

500.00

_ 1/%/4/4

300.00

Force(gy)

200.00 ==
Frozen dough method (storage: -18 C, 1 days)

—e—Frozen dough method (storage: -18 C, 5 days)
100.00 +——1——— —Frozendoughmethod {storage:=18; 10 days}|

~e—Conventional (Straight) method

Conventional (Sponge) method

0.00
2 12 24 36 48 60 72
Time (hr)

T2l 9. Hkxol giHnt WFHIES 0125101 CHe Allt(white
pan bread)2| Zt=(hardness).
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