TINH CHAT NHIET
CUA VAT LIEU THUC PHAM

Thermal Properties




Quan trong trong ché bién va bao quén thuc pham

Gia nhiét Chiét rat nhiét
Chién Lam mat (Cooling)

Say (nhiét do cao) Lam lanh (Freezing)
Thanh trung S4y (nhiét do thap)

Tiét trung
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Cac phuwong thirc truyén nhiét

Convection

Radiation



Sw truyén nhiét vao thuc pham truéc hét phu thudc vao su
chénh léch vé nhiét do, cac tinh chat vat ly (hinh dang, kich
thude, tinh chét nhiét) caa vat liéu thuc pham.

Ung vé&i méi phuong thire truyén nhiét, sé cé céc thong so
nhiét lien quan.

Tinh chat nhiét cta vat liéu c6 thé duoc xac dinh truc tlep
thong qua thurc nghiém hoac b&ng cach théng qua céac cau
phan cua vét lidu thuec pham do.



Nhiét dung

- La tinh chat nhiét dac trwng cho kha nang gitr va trir nhiét
cua vat liéu

- Puoc xac dinh bang lwong nhiét can thiét dé tang nhiét
doé vat lieu Ien moét lwong nhat dinh.
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Nhiét dung cta mét khoi lwong nhat dinh vat liéu
dwoc goi la Nhiét dung riéng

¢ 1 dgQ
“ T T mdr

Nhiét dung riéng cta hdu hét thu'c phdm thuc phdm trong khodng 1.5 - 4.4 (kJ/kg.do)



Theo dé xuat cua Siebel (1892)

c, = 0.837 + 3.349 X,

Theo dé xuat clia Charm (1978)

¢, = 2.093 X; +1.256 X, + 4.187 X,

Theo dé xuat cia Heldman va Singh (1981)
¢, = 1.424X;, +1.549X, +1.675X; + 0.837X, + 4.187X,,



Xac dinh nhiét dung riéng bang cau phan vat liéu

n
Z CpiXi (Choi & Okos,1986)
—

¢, (ki/kg°Q) Protein ¢, = 2.0082 + 1.2089 X 107°T-1.3129 X 107°T?
Fat ¢, = 1.9842 + 1.4733 X 107°T-4.8008 X 107 °T?
Carbohydrate C, = 1.5488 + 1.9625 X 107°T-5.9399 X 107°T?
Fiber Cp, = 1.8459 + 1.8306 X 107°T - 4.6509 X 107°T?
Ash ¢, = 1.0926 + 1.8896 X 107°T-3.6817 X 107°T?
Water® Cp, = 4.0817 - 53062 X 107°T + 9.9516 X 10~ *T?
Water? C, = 4.1762-9.0864 X 107°T + 5.4731 X 107°T?
Ice ¢, = 2.0623 + 6.0769 X 107°T

9 For the temperature range of =40 to 0°C.
® For the temperature range of 0 to 150°C.



Hé s6 dan nhiét (k)

Lwong nhiét dan qua mét don vi chiéu dai vat liéu khi c6 su
chénh nhau mét dé (W.K-1.m?)

Hé s dan nhiét (k) thé hién mirc d6 dé dang cla nhiét truyén qua
vat liéu.

Vat liéu co hé sb dan nhiét thap sé tré thanh vat liéu cach nhiét

Hé s dan nhiét cia thwec pham thap: 0.2 — 0.5 (W/K.m)



Xé&c dinh hé sd dan nhiét thwc pham

Rau qua (MC > 60%)

k= 0.148 + 0.493 X, (Sweat,1974)

Thit ca (MC =60 - 80%; T = 0 — 80°C)

k = 0.08 +0.52X,, (Sweat, 1975)

Thwe pham chung
k = 0.25X;, +0.155X,, + 0.16X; + 0.135X, + 0.58X,,

(Sweat,1986)



Thwe pham chung (tinh t&i anh hwéng cta nhiét do)

Property
k (W/m°C)

p (kg/m?3)

k=5
1=1

X. / P
- | 1
Y, Y=
X./p.
(Choi & Okos,1986) Zl ( ,/,01)
1:

Component Temperature function
Protein k=1.7881 % 107"+ 1.1958 X 10 3T-2.7178 X 107 °T?
Fat k=1.8071%10"1-2.7604 X 1073T-1.7749 X 107772
Carbohydrate k=120141 X 107" + 13874 X 1073T-4.3312 X 10~ °T?
Fiber k=1.8331x 107"+ 1.2497 X 107°T-3.1683 X 107 °T?
Ash k=32962 % 107"+ 1.4011 X 1073T-2.9069 X 107672
Water k=57109 X 107" + 1.7625 X 10 3T-6.7036 X 107°T?
Ice k=22196 -6.2489 X 107°T +1.0154 X 10472
Protein p=13299 X 10°-5.1840 X 107'T
Fat p=9.2559 X 102-4.1757 X 10°'T
Carbohydrate p=1.5991 X 10°-3.1046 X 107'T
Fiber p=13115x%X 10°-3.6589 X 10°'T
Ash p=124238 X 10°-2.8063 X 10°'T
Water p=9.9718 X 10 + 3.1439 X 10 °T-3.7574 X 10°T?

Ice

p=9.1689 X 10%-1.3071 X 107'T



Hé s6 khuéch tan nhiét (o)

Hé s khuéch tan nhiét cho biét trwdng nhiét dé trong vat liéu
bién thién nhanh hay cham.

La thwée do quan tinh nhiét cua vat liéu

Vat liéu c6 hé s6 khuéch tan nhiét I&n thi truyén nhiét cang
nhanh

Pon vi SI: m?/s



Tinh hé sb khuéch tan nhiét theo ham am

a =0.088-107°+ (ay — 0.0088-107°)- X,

(Riedel, 1969)

a =[0.057363- X, +0.000288- (T +273)]-10°°

(Martens, 1980)



Tinh hé sb khuéch tan nhiét theo cau phan vat liéu

a (mMm?2/s)

Protein

Fat
Carbohydrate
Fiber

Ash

Water

Ice

n
o = E o X (Choi & Okos, 1986)
=1

o =6.8714 X 1072 + 4.7578 X 10 4T - 1.4646 X 107 °T?
a=9.8777 X 1072-1.2569 X 10 %T-3.8286 X 10~ 8T?
a =8.0842 X 1072 + 5.3052 X 1074T-2.3218 X 107 °T?
a=7.3976 X 102 + 5.1902 X 10~4T-2.2202 X 107 °T?
a=1.2461 %X 107"+ 3.7321 X 107%T-1.2244 X 107°T?
a=1.3168 X 107" + 6.2477 X 107 4T-2.4022 X 107°7?
a = 1.1756 - 6.0833 X 107 3T + 9.5037 X 10~ °T?



Po nhiét dung riéng bang thwec nghiém

‘\ Nhiét lwong ké doan nhiét




