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Computer Programs

[.SLLoad
Winkreeze

Thermophysical Properties Calculator
HydroCool




[.SLLoad

 Determine Sensible and Latent Heat Loads
in Bulk Storage of Fruits and Vegetables

e Determine Moisture LLoss

* Determine Commodity and Air
Temperature Profiles




[.SLLoad:

Commodity Type

Initial Commodity
Temperature

Dimensions of Bulk
[Load

Air Temperatures
Air Flow Rate

Data Input

#F LSLOAD for Windows 1.0

LSLOAD Data Input Sheet

Case Title:

Bulk Load of Apples

Width ft

Refri ted Dry Bulb
S Tomporatre

Refri ted Air Wet Bulb
T Temperatre




LSLoad: Data Output

* Plot Commodity
Temperature vs. Time

* Center, Average and
Surface Temperature




LSLoad: Data Output

 Plot Moisture Loss vs.
Time




LSLoad: Data Output

 Plot Latent or Sensible
Heat Load vs. Time

Latent Heat Load vs. Time




LSLoad: Data Output

* Plot the Air
Temperature Profile
within the Bulk Load

Air Temperature Profile Within Bulk Load




WinFreeze

* Calculate Cooling or Freezing Times of
Foods

» Calculate Refrigeration Loads




WinFreeze: Data Input

Initial and Final Food
Temperature

Food Shape and
Dimensions

Cooling/Freezing
Medium Temperature

Surface Heat Transfer
Coefficient




WinFreeze: Advanced Options

Advanced Options

Select a Freezing Time [y e

Freezing Time E stimation Model

Model e o |

C' Fharn |

Select Thermophysical -
Property Models P

Ice Fraction Model—————————————— [ Specific Heat Model

erpendicular




WinFreeze: Output Data

Initial and Final
Thermophysical
Properties

Calculated Results

Freezing/Cooling
Time

Refrigeration Load




WinFreeze: Output Data

Initial and Fina
Thermophysica
Properties

Specific Heat Model: Chen (1985)
Enthalpy Model: Chen (1985)

ESULTS

Freezing time estimation method of Cleland and Earle (1977, 1979a,h)
® ® Biot Humber: .064
reezing/Coolin T
Stefan Humber: .290
Geometric Parameter, P: .592
Geometric Parameter, R: .181
Final Center Temperature Correction Facto 1.000

L]
I III] e Equivalent Heat Transfer Dimensionality: 1.28

The cooling/freezing time is: 1.23 hours.
Refrigeration Ioad (J/m®s): h.13E+04

Refrigeration Load e

End Output

Copy to Clipboard Save As




Thermophysical Properties Calculator (TPC)

* Determine Food Thermophysical Properties
as a Function of Temperature

* Density, Thermal Conductivity, Specific

Heat Capacity, Specific Enthalpy, Ice
Fraction




TPC: Input Data

Food Composition
Data

Initial Freezing
Temperature

Temperature Range
for Calculated
Properties

= Thermophysical Properties Calculator
File WWindow

Mame of Food Item




TPC: Output Data

* Thermophysical
Properties as a
Function of
Temperature e

Thermophysical Properties Table

Thermophysical Propertiez Calculator

VYersion 1.0

Title: Lean Sirloin
Food Type: Meat

Constituent Mass Fractions:
Water: .10
Protein: L2124
Fat: . 0440




TPC: Output Data

* Thermophysica
Properties as a
Function of TR U 0. SN, W mpum
Temperature

Thermophysical Properties Table

(kdfkg-K)

ReRERIELRE Rl

Copy to Clipboard




HydroCool

» Calculate Hydrocooling Times of Fruits and
Vegetables




HydroCool: Data Input

Initial and Final
Commodity
Temperature

Commodity Shape and
Dimensions

Calculation Method

Hydrocooling Process
Parameters




HydroCool: Output Data

Commodity

EE Calculated Results

Thermophysical
Properties

A Computer RAlgorithm for Determining
the Hydrocooling Time of Fruits and Vegetables

Hydrocooling Time

IHPFUT DATRHA

Process name Pears

Cooling time estimation method: Cooling Coefficient
Commodity Shape: Sphere

Dimension #1 (m): . 60000E-01
Dimension #2 (m): -10000E+11
Dimension #3 (m): .10000E+11

Specific Heat {(kJfkg-°C): - 36166E+01

Thermal conductivity ({W/m H . B5T19E+00

Copy to Clipboard | Print |




HydroCool: Output Data

Commodity
Thermophysical
Properties

° ° Dimensional ratio #1: . 10000E+01

Dimensional ratio #2: .10000E+01

y rOCOO 1ng ll I Ie Biot number: . 0000D0E+0DO
Layg factor, jc {center): - 10000E+01

Heat transfer coefficient (W/{m?®- : . DDDODOE+0ODO

Cooling coefficient (1/s): - 11510E-02
Hydrocooling time (=), center: . 26451E+04

Output produced by HYDROCOOL Yersion 1.0
Date: 18 May 2000

Time: 10:27

End Output




