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New Problems Chapter 14

Unsteady-State conduction with Low Biot Number. A Cast iron cylinder | f = 30LU0 0.8 in diameter and
hr-ft- F
3ft long is annealed by heating to 1800R and then slowly cooling to 675R in an air environment for which Tw=585R
and j =3, 5LUO . Estimate the time required (min) for the cooling process
hr- ft*-'F
Unsteady-State Conduction with negligible surface resistance. A flat plate of polystyrene board
k= 0_0413 Cp=0.1 5L 1.5m thick is initially at 350K and then it is dropped in a cooling bath at T =
m-K kg-K
280K with an outside convection of } =100 4 . Estimate the final temperature at the center of the polystyrene
m .

board after 60 min, using equation 14.3-6.

Unsteady-State Conduction with negligible surface resistance. A flat plate of polystyrene board

k= 0_0413 Cp=0.1 5L 1.5m thick is initially at 350K and then it is dropped in a cooling bath at T =
m- kg-K
280K with an outside convection of } =100 fV . Estimate the final temperature at the center of the polystyrene
m” K

board after 60 min, using equation 14.3-6.

Unsteady-State Conduction in a Cylinder with a moderate Biot number. A long cylinder of 30mm diameter, initially at
a uniform temperature of 1000K, is suddenly quenched in a large oil bath at 375K. The cylinder properties are

k= 17l, Cp = 160();, P = 400k—g while the convection coefficient is /1 = 56.68 i
K kg-K m

m- ’ m*-K
Calculate the time required for the surface of the cylinder to reach S00K.

Unsteady-State Conduction in a Sphere with a moderate Biot number. A sphere with a 180mm diameter, is initially at
a uniform temperature of 1200K, is suddenly quenched in a large oil bath at 400K. The sphere properties are

k= 1.7L R Cp = 16OOL , P = 400k—g3, while the convection coefficient is # =18.89 fV
m-K kg-K m .

m

Calculate the temperature of the center of the sphere after 30min.

Thawing a slab of meat. Slabs of meat 2.5 in thick are to be thawed in a refrigerator at 279K. The meat is initially at a
frozen temperature of 250K. The meat contains 68% moisture. Physical properties are

k w kJ w
p=1000"5, k=04—— AH,=335—, andh=17—

s

Calculate the time needed to thaw the meet.



