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DATOS

D   =  3   [m]

e   =  0,01   [m]

r1   =  
D

2

r2

r2  =  r1 + e

A1  =  4 ꞏ π ꞏ r1 
2

A2  =  4 ꞏ π ꞏ r2 
2

Ts1  =  0   [C]

Tair  =  25  [C]

Tsurr  =  20  [C]

ε  =  0,94  [-]

k  =  0,25  [W/mꞏC]

h  =  30  [W/m2ꞏC]

σ  =  5,67 ꞏ 10 – 8    [W/m2ꞏK4]

ρhielo  =  916,8  [kg/m3]

h if  =  333,7 ꞏ 1000  [J/kg]

(grad)=C1/r2

C1  =  3496  [C/m]

Preguntas 1 y 2

Qcond   =  Q rad  + Qconv

Qcond   =  – k  ꞏ A2  ꞏ grad

grad  =  
C1

2

Qrad   =    ꞏ A2  ꞏ   ꞏ Ts2  + 273 4  – Tsurr  + 273 4

Qconv   =  h  ꞏ A2  ꞏ Ts2  – Tair

Pregunta 3

Qcond   =  – m  ꞏ hif

mhielo   =  hielo  ꞏ V

V   =  4 / 3  ꞏ   ꞏ r1
3



File:2019-06-28_Problema 3_SOLUCION.EES 17/06/2019 13:43:42  Page 2
EES Ver. 10.442: #2352: For use by students and faculty in the Departamento de Máquinas y Motores Térmicos Bilbao, Spain

t   =  
mhielo

m  ꞏ 3600

SOLUTION

Unit Settings: SI C kPa J mass deg
A1  = 28,27 [m2]
A2  = 28,65 [m2]
C1  = 3496 [C/m]
D  = 3 [m]
e  = 0,01 [m]

 = 0,94 [-]
grad  = 1533 [C/m]
h  = 30 [W/m2ꞏC]
hif  = 333700 [kJ/kg]
k  = 0,25 [W/mꞏC]
m = 0,03291 [kg/s]
mhielo  = 12961 [kg]
Qcond  = -10983 [W]
Qconv  = -9998 [W]
Qrad  = -984,9 [W]

hielo  = 916,8 [kg/m3]
r1  = 1,5 [m]
r2  = 1,51 [m]

  = 5,670E-08 [W/m2ꞏK4]
t  = 109,4 [h]
Tair  = 25 [C]
Ts1  = 0 [C]
Ts2  = 13,37 [C]
Tsurr = 20 [C]
V = 14,14 [m3]


