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ABSTRACT
DEVELOPMENT OF SOFTWARE PACKAGE TO PREDICT
TEMPERATURE VARIATION IN TRAILERS, BOXCARS, OR CONTAINERS
by
Raymond Lai-ming Cheung

Packaging engineers need to be well informed about the
temperature levels and changes that a product would observe
during transportation. This information is critical to design
effective packaging and to ensure the safe arrival of products

at destination.

The purpose of this thesis was to develop a user-friendly
software for packaging engineers that predicts temperature
changes for packaged products shipped in trailers, box cars,
or containers. The program is written in ’C’ computer
language for the Windows™ environment. It provides the user
with the familiar Macintosh like features such as dialog boxes
for data entry and mouse for pointing device. The program
uses weather data, geographic locations, product information,
trailer capacity, travelling speed, etc., to predict the
temperature variation of the packaged products while in

transit.
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1.0 INTRODUCTION

The objective of this research was to develop a user-friendly
software application program (PACKTEMP) that uses temperature
data from the Weather Bureau(UPS, 1976) to predict air
temperature variation in a trailer. It was determined that
Windows™ 3.0™ would be used as a desirable interface. The

reasons are listed as below:

1.1 Advantage of Windows™ For the User:

IBM-DOS®/MS-DOS (Disk Operating System)™ has always been a
hurdle for computer-illiterates because of the lengthy text-
based commands and details it demands for a user to be
efficient (Petzold, 1991). Windows™, however, revolutionizes
the MS-DOS® computing environment by providing a Graphical
User Interface(GUI) very similar to that of an Apple®
Macintosh™ that has 1long been recognized for its user-
friendliness. This new environment removes the barrier that

has always separated the technology from the general user.

Windows™ does not replace DOS®. Windows™ builds itself above
DOS® and makes DOS® transparent to the user. DOS® still does
the file management, but Windows™ takes over the management of
other resources such as communicating with the keyboard,
monitor, memory, mouse, printer, etc. The user no longer is

required to know specific commands to open a file, or start an
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application. Instead, the user simply points the cursor with
the mouse to a certain icon, or selects a command from the
menus offered by Windows™. The user-friendliness of Windows™
explains why it has emerged quickly as the most popular
graphical user interface environment for MS-DOS® since its

introduction in 1985.

Multitasking is another advantage Windows™ offers. As a user
gets sophisticated, he/she would soon realize the need for
fast switching between different software to accomplish the
task at hand. For example, an accountant might transfer
blocks of data from a spreadsheet to a word-processing
document for a financial report; or a programmer might need to
switch back and forth between a word processor and a compiler
to debug and run a program. Under Windows™, every application
has its own window, and can run concurrently with other
programs. Not only can these programs coexist, Windows™ also
allows easy data exchange between different applications.
Text and graphics could be moved easily by selecting them with
the mouse, and copied from one window to another, as long as

the receiving application is able to handle the information.

Windows™ also provides a consistent fundamental look and feel
for most applications. A rectangular box, scroll bar on the

side, caption bar on top, dialog boxes, push buttons, etc. are
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used as shown in Figure 1. This kind of similarity makes the
learning of a new software relatively easy. Once a Windows™
user learns the basics and meaning of the Windows™ commands,

he/she can easily apply that knowledge to other programs.

Finally, the GUI provides a better use of the graphics
capability of the computer. Windows™ graphics usage departs
conceptually from the traditional use of the monitor as a
device to echo keystrokes typed through the keyboard.
WYSIWYG(what you see is what you get) video display of
information shows the user exactly what the output would be
like. Windows™ thus builds a much more intimate relationship
between the user and a program by letting the user interact

directly with the objects on the display.

1.2 Advantage of Windows™ For the Programmer:

The more user-friendly an environment is, the more details the
programmer needs to attend to in general. In order to make
the program flow easily, the programmer has to consider all
the possible options a user might desire and code them into
the progran. Fortunately, Windows™, together with the
Windows™ Software Development Kit(SDK)™, provides abundant
built-in routines and library functions for the programmer to
call upon. However, most programmers would initially find
themselves lost, and then go through a mental reorientation,

when they first start Windows™ programming. They may find the
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programming complex at first, but once they become familiar
with the new environment, they can easily adapt to the new

functions and routines offered by this software.
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2.0 Development of Software Package

The three basic phases of the development of a software
package are definition, development, and maintenance(Figure
2). During the creation process of this program, which is
named PACKTEMP, the following definitions and guidelines are

followed.

2.1 Definition

During the definition phase of development, the question on
WHAT the program is to accomplish needs to be answered. WHAT
information needs to be processed; WHAT performance is
desired; WHAT kind of design limitations exist; and WHAT user
interface is efficient. These become the minimum requirements
for the programmer to accomplish. The following are the

definitions of PACKTEMP:

2.1.1 Audience of the program: PACKTEMP is particularly
designed for personnel in the packaging and
transportation industry who do not necessarily
possess the computer skills to use the mathematical
model developed by Burgess(1992) to predict

temperatures in trailers.

2.1.2 Interface: PACKTEMP utilizes the user-friendly
features in Windows™ such as pop-up menus, mouse,

dialog boxes, etc. to minimize the complexity of
6
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operation demanded on the user as a program in
BASIC would require. Multiple lines of data input
can now be done within one single dialog box, and
the flow of the program is completely menu driven.
PACKTEMP also displays a map of the continental
United States in order to provide the user with a
visual image of the whereabouts of @ifferent cities

at a glance.

Information to be processed: The following pieces
of data need to be entered before the program can
calculate the temperature variations.

i) Trailer: Size dimensions, cooling capacity,
travelling speed, thermostat setting, and
thermal conductivity of the trailer’s wall
material.

ii) Product: type, specific heat at (given
temperature, loading temperature.

iii) Weather information: Originating city,
destination «city, time of \year, cloud
coverage, relative humidity.

The program has a set of default values that were

built into the code. These values can be easily

changed by the user as more data is available for a

particular shipment.



9
Performance: Due to the amount of computations
involved with this simulation program, a IBM-PC
compatible 386DX based machine is chosen as the
platform. A math co-processor is recommended but
not necessary. The output of the program provides
the user the temperature variations that the

product will observe for a given trip.

2.2 Development

At the development stage, the programmer has to determine how

the guidelines and requirements set forth in this stage could

be accomplished. The first step is to decide what platform to

build the program on, and what software and programming

language to use. PACKTEMP was written using the following

hardware and software, after a careful selection process:

Hardware:

i)

ii)

iii)

iv)
S8oftware:
i)
ii)

iii)

CompuAdd 325 - 100% IBM™ compatible personal
computer with a 386 processor at 25 MHz

40 megabyte hard disk

4MB RAM

VGA color monitor

Microsoft Windows™ 3.0
Software Development Kit(SDK) 2.0

Microsoft C Compiler Version 6.0
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Windows™ was chosen to be the preferred environment
because of its user-friendly features. SDK is an additional
package that provides a Windows™ application programmer with
built-in functions and library routines. The ‘C’ computer
language was used as the programming language because of its
compatibility with both the Windows™ programming environment

and SDK.

2.3 Maintenance

This final phase of the project focuses on the ‘change’ in the
software that is needed to keep up with the ever-evolving
computing environment. Change is also needed when the end-
user demands additional features and enhancements in the
software. Finally, no matter how much testing the programmers
carry out, it is very likely that the end user will uncover
bugs that were overlooked. Since at the time this thesis is
being prepared, there are no reports of defects or need of
change in PACKTEMP, the maintenance phase has therefore not
yet begun. However, recommendations for improvement were
suggested by faculty members at the thesis defense. These

suggestions would be discussed in greater detail in Chapter 4.

2.4 Development of PACKTEMP
2.4.1 Drawing of the U.S. map on screen:
i) The coordinates of the U.S. state lines were

converted and scaled to screen coordinates.
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ii) The screen coordinates are used as the
arguments to the ‘LineTo()’ and ‘MoveTo()’
functions provided by SDK.

iii) The coordinates of the cities of interest are
converted also into screen coordinates. The
airport code names of these cities are then
written on the screen using the SDK function

'Textout()’.

Building the databases

Two major arrays were built to store all the vital
information for the program, namely ‘/PRODARR’ and
’ CTEMPARR' . 'PRODARR’ stores the information of
the product being transported. ’‘Ratea’ and ’‘Rateb’
are the two coefficients used by the program to
extrapolate the real time respiration heat at
various temperatures. ’Heatc’ is the specific heat
capacity. 'CTEMPARR’ stores the name of the
cities, the actual coordinates, screen coordinates,
city name abbreviations, and the temperature
coefficients. The use of these pre-built data
arrays minimizes data input, thus enabling a
friendly interaction between the user and the

program.

Designing the pulldown menu and dialog boxes
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The menus and dialog boxes are means of getting
around and entering data in PACKTEMP. They will be

discussed further in this chapter.

2.4.4 The CDP program in BASIC was translated into ’‘C’
and tested independently before being incorporated
into the Windows™ procedures. Appendix B lists the

actual ’‘C’ code of the whole PACKTEMP program.

2.5 Description of Input

The inputs to PACKTEMP look somewhat different than a program
in BASIC would. The most significant improvement is that it
allows a user to re-enter a piece of information without
starting over from the beginning. This helps to alleviate
frustration by a user who is unfamiliar with the keyboard and

may commit typographical errors.

When a user clicks on the menu bar (Figure 3) for the pulldown
menu that initiates the dialog box for data input, the dialog
box appears with all the information that needs to be
addressed by the user. Each question comes with a default
answer that was preselected in the program. A user can then
use the mouse or keyboard to edit the default data to input
the specific data desired for the test run. At any point in
time, the user can point the mouse back to any question and

change the input. When all the questions have been answered,
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PACKTEMP

Product and Travel Iinfo
Default Settings of Traliler

N
[T s wav | k SN,
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A MSO 815 AR

FAT S
FSF

RRV 1A

Figure 3. Menu Bar



14
the user can then click one of the three buttons at the bottom
of the screen. 'OK’ saves the data and returns to the ’MAP’
screen; ’‘RECALC’ saves the data, but also performs the
calculations with the specified data and displays the results
on screen; /CANCEL’ simply disregards the changes made to

thedefault data and return to the ’MAP’ screen.

The input data are grouped together in two major categories.
’PRODUCT & TRAVEL INFO’ dialog box (Figure 4) contains all
relevant information about the start and destination cities,
time of year, product type, product specific heat capacities,
etc. 'DEFAULT SETTINGS OF TRAILER’ dialog box (Figure 5)
prompts the user for the trailer dimensions, speed of travel,

etc.

The following are the questions asked in the two dialog boxes
and a description of the input expected for the program. All
numeric input values to be used are integers. Floating points
or character values may cause unpredictable results and

possible loss of data.

2.5.1 PRODUCT & TRAVEL INFO Dialog Box:
Ql: Start City: Use Table 1 to determine the city
number of all the 73 cities available for this
program. Start city refers to the city where the

trailer is originating from.
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= PACKTEMP wla
BEGIN
{
City [38]
Destinastion 14
Day of Year 2271
RHPG 90
Cloud Coverage?q S0
Product wifibs) x10 2500
& Exposed Units 1
Loading Temp in(F) 70
Thermo Sctting(F) 40
Ratc @40(Btufton/day] x10 $S0
Rate @60({Btufton/day] x10 2405
Ratc @80(Bufton/day] x10 6005
Product Specific Heat(Btufib/F] /100 12
(Lox ] Irecaic| [canced]
1A

Figure 4. Product and Travel Information Dialog Box
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) . PACKTEMP (via

Default Settings of Trailer

TRAILER DIMENSIONS

(Yl

Length(tt) [45)
Width(tt) 8
Height(t) s
q Cooling Sys Capaaty (KBtu/hr) x100 435
Wall Heat Transter Coet(BTU/Mr/sq .t /F) /100 D

Miles per hour for every hour past dawn

[so Jso Jeo Jso Jso Jeo Jso Jeo Jo Jo Jzo Joo ]
113 2/14 3/15 4/16 S/17 6/18 I/13 8/20 /21 10/22 11/2312/24

(70 J70 J720 J7o Jo Jo Jo Jo Jo Jo Jo o ]

(Cox ] Recatc] [cANCEL|

Figure 5. Default Settings of Trailer Dialog Box
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Destination City: Enter the number describing the
destination city(Table 1). The originating city,
together with the destination city provides the
program with the orientation of the trailer.

Day of year: Use Table 2 to determine what day of
the year the shipment begins. For example, if the
trailer departs on February 10, d;y of year would
be 31 (number of days in January) + 10(ten days in
February) = 41. It should be noted that the
average high and low temperatures of the month of
shipment are used in the program to as outside

temperatures.

Relative Humidity(%): The relative humidity
entered here is used to modify the BTU rating of
the refrigeration unit used. The higher the RH is,
the less efficient is the refrigerator because more
energy is used to condense water vapor. This RH
can refer either to the outside air RH, or the RH
inside the trailer. Use whichever is greater. 1If
there is no refrigeration used, the RH data would

be ignored in the program.

Cloud Coverage(%): The program uses this
information to account for the diminished effect of

solar radiation on the trailer surfaces depending
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Table 1: List of city names,numbers,and initials used in PACKTEMP

— —
|_CITY NUMBER INITIALS CITY NAME |
1 AMA AMARILLO
2 AVL ASHVILLE
3 AST ASTORIA |
4 ATL ATLANTA |
5 BIS BISMARK ;
6 BOI BOISE
7 BOS BOSTON
| 8 BRV
9 BUF _BUFFALO
10 BTV BURLINGTON
11 CBU CARIBOU
12 CHS CHARLESTON
13 ORD CHICAGO
14 CVG CINCINNATI
15 CMH COLUMBUS
16 CRL CRATER LAKE
17 DEN DENVER
18 DSM DES MOINES
19 DTW DETROIT
20 EPS EL PASO
21 EUR EUREKA
| 22 FAR FARGO
23 _FSF FLAGSTAFF
24 FTW FORT WORTH
25 FAT FRESNO
26 GLACIER
27 GRJ GRAND JUNCTION
28 GRB GREEN BAY
| 29 HAT HATTERAS
30 HAV HAVRE
31 HOU HOUSTON
32 INL INTERNATIONAL FALLS
33 JAX JACKSONVILLE
34 LND LANDER
35 LAS LAS VEGAS
36 LNK LINCOLN
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72

Table 1. (cont’d)
I ZE EBER INITIAL " CITY NAME I
37 LIT || LITTLE ROCK
38 LAX LOS ANGELES
r 39 MEM MEMPHIS
40 __MIA MIAMI
| 41 {l MID MIDLAND |
42 MCT MILES CITY.
43 MSP _ MINNEAPOLIS
44 MSO MISSOULA
45 MGM MONTGOMERY °
46 BNA NASHVILLE
47 MSY NEW ORLEANS
48 JFK NEW YORK
49 ORF NORFOLK
50 NPL NORTH PLATTE ‘
51 OKC
52 PHL PHILADELPHIA
I 53 PIT PITTSBURGH
54 PDX “ PORTLAND
I 55 RDU " RALEIGH
I 56 RAP || RAPID CITY
57 RNO RENO
I 58 SLC SALT LAKE CITY
I 59 SAT SAN ANTONIO
ﬂ 60 SFO SAN FRANCISCO
II 61 SSM SAULT STE MARIE
H 62 SEA SEATTLE
I 63 SHV SHREVEPORT
64 GEG i SPOKANE
65 STL ST LOUIS I
66 TLH TALLAHASSEE
67 TPA TAMPA
68 DCA WASHINGTON
I 69 ICT " WICHITA
70 WIL || WILLISTON H
71 YST || YELLOW STONE ﬂ

YUM ||

YUMA




Table 2: Day of Year Determination

i January 1

20

| Feburary 1 32
March 1 60
I April 1 91
| May 1 121 I
June 1 152
I July 1 182
l August 1 213
| September 1 244
October 1 274 n
I November 1 305 n
I December 1 335 '

@
kol

To find out the day of year for June 20:
152 (Jun 1) + 19 = 172



21

on the cloud coverage. Average of 100% signifies a

completely overcast day, and 0% a clear day. The

program, however, would still assign a minimum of 10% in

case of complete overcast because of diffuse solar

radiation.

Q8:

NOTE: Enter 50 for 50% coverage.

Product Weight(lbs): This refers to the net weight
of the product, not the gross weight. This value,
together with loading temperature and specific heat
of the product, determines the field heat in the
load as well as the ability to retain or lose heat.
NOTE: Enter this value as a factor of 10.

i.e. If the load is 25000 1lbs, enter 2500.

Exposed units: The number of exposed units bears a
direct relationship with the rate of heat transfer:
the more units exposed means the more surface area
of the load is available for heat transfer. A
minimum of 3 inches between parts of load is needed
to label these parts as separate units because
tightly packed configurations do not allow air to

freely circulate between individual pallet loads.

Loading temperature(F): This is the temperature at

which the product is 1loaded into the trailer.
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Loading temperature, together with product weight
and specific‘ heat, determine the field
heat (existing BTU’s) in the load. The program’s

calculation refers to this as a starting point.

Thermo Set('F): This is the desired temperature
for transportation of the product, and also the
temperature setting on the thermostat of the
refrigeration/heating unit. Table 4 1lists the
recommended transit temperatures for a variety of
agricultural products. If the trailer does not
have a temperature regulatory unit or if it is not
being turned on for certain temperature insensitive
products, the Thermo Set value will be ignored. Be
sure, however, to enter 0 for BTU on question Q2 in

dialog box for Default Settings of the Trailer.

Respiration Rate @ 40, 60, 80'F in BTU/ton/day:
Due to the respiration process, fresh produce
generates heat. The rate of respiration varies
with the temperature of which they are stored.
This heat that is produced by the product acts as a
heat source inside the trailer and impacts the
overall heat balance. Generally speaking, the
higher the respiration, the more heat is produced.

The PACKTEMP program uses the respiration rate of
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the product involved at the three temperatures to
interpolate and extrapolate the rates at other
temperatures.
See Table 3 for more information on respiration

rate value.

Product Specific Heat in BTU/1b/°F: Specific
heat (C)) is defined as the amount of heat
energy (BTU) required to raise the temperature of 1
pound of the material by 1°F. Products with high
specific heat, such as water, require much more
heat input to cause a temperature rise. on the
same token, the refrigeration unit needs to remove
much more heat, for a product that has a high
specific heat to lower its temperature by 1°F. If
a load consists of a variety of materials that have
a different specific heat values, the weighted
average of the specific heat should be used.
Example: A load of 5000 lbs of wood(C, = 0.67),
10,000 1bs of aluminum(C, = 0.21), and 15,000 1lbs of
plastic(C, = 0.5) would have the following specific
heat value:
(0.67%5,000+0.21%10,000+0.50%15,000) /30,000 = 0.43
NOTE: Enter the specific heat value as a factor of
100. i.e. if the actual value is 0.43, enter 43.

Consult Table 4 and Table 5 for Specific Heat
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Table 3. Approximate Amount of Respiration Heat Produced by Fruits and Vegetables at Various Temperatures

= —_— =
Commodity BTU/ton/day x 10
40°'F 60°F 80°F
|_Apples 135 490 -
505 1170 -
1045 2640 5005
1805 3850 9325
550 2405 6005
- 485 740
1030 3810 -
610 2470 -
410 720 -
795 - -
235 1055 2225
2140 5650 15840 I
770 2200 - I
220 490 1235
430 875 -
450 1010 2465
240 820 -
360 70 e
| Corn(sweet) 1385 3585 7890
|_Cranberries 950 - -
Cucumbers - 530 805
Figs(fresh) 265 1235 2100
| Gooseberries 285 595 - H
|_Grapefruit 100 310 - I
- Buropean 160 330 605
Kale(whole leaves) 890 3025 - “
| Leeks 535 2195 2485 “
Lemons 125 365 535
Lettuce
- Head 365 845 1810
| - Leaf 645 1380 3220
|_Limes _ 80 180 665
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25

II Commodity BTU/ton/day x 10
40°'F 60°F

80°F I

H Mangoes

350 990 2640 Il

Melons

- Cantaloupes 205 795 1470

- Honeydew 90 305 670

- Watermelons 80 - -

Mushrooms 1560 4600 -

Okra 1225 3205 7590

Onions

- dry 75 240 620

- green 940 1795 3380

Oranges 120 400 715 1

Parsnips __290 825 - ﬂ

Peaches/Nectarines 170 830 2235 I

Pears

- Bartlett 165 825 -

- Kieffer - 385 530

Peas(green in the pod) 1445 4190 7920 _ I

Peppers(sweet) __290 850 1210 l
|_Pineapples 40 345 1080

Plums(including fresh 145 270 1090

prunes

Potatoes

- Uncured 260 485 -

- Cured 125 195 -

Radishes(topped) 210 710 1640
|_Raspberries 765 2020 -

Rhubarb(w/o leaves) 320 870 - ]

Romaine 455 975 2385

Spinach 1015 3935 -

Squash

- Butternut - - -

- Yellow Straightneck 360 1825 4180

Strawberries 545 1795 4180

Sweet Potatoes

- Cured - 480 -

- Uncured - 630 1400

Tomatoes

- Mature green 145 490 940

- Pink 130 585 905

Turnips _215 500 - H

Watercress 1015 4070 - H
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Values of select food items. Consult Table 6 for non-

perishable items.

Q2

Q3

DEFAULT SETTINGS OF TRAILER Dialog Box:

Trailer Dimensions: The surface area/size of the
trailer determines the amount of heat gained/lost
through the skin, or by convection to the
outside/inside air. The dimension specified should
be the inner dimension of the trailer.

Cooling System Capacity (BTU/hr): Most
refrigeration units manufactured for domestic
trailers have a rating of 43,500 BTU/hr. For a
non-refrigerated trailer, enter zero. Enter BTU as
a negative number if the trailer is heated.

NOTE: Enter the BTU value as a factor of 10.

i.e. If the actual value is 43500, enter 4350.
Wall heat transfer Coefficient(BTU/hr/ft?/‘F):

This value determines how well the trailer wall
conducts heat. The higher the value, the more
easily heat is gained or lost through the trailer
wall. Use the thermal conductivity properties in
Table 6 together with the following procedure to
determine the coefficient of any type of trailer
wall construction:

Example 1:

Trailer Wall: 1/16" of aluminum (0.0052 ft)
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3.00" of foam (0.25 ft)

Sum of thickness-to-conductivity ratio=

.0052/118 + .25/.02 = 12.5
therefore, the wall heat transfer coefficient is
1/12.5 = 0.08 BTU/hr/ft?/'F
Example 2:
Trailer Wall: 1/32" aluminum outside (.0026 ft)

3/4" plywood (.0625 ft)
Sum of thickness-to-conductivity ratio=

.0026/118 + .0625/.13 = .48
therefore, the wall heat transfer coefficient is
1/.48 = 2.08 BTU/hr/ft?/'F
NOTE: Enter the coefficient at a factor of 100.
i.e. enter 72 if the actual value is 0.72.
Miles Per Hour for Every Hour Past Dawn: The wall
heat transfer coefficient of the trailer varies
depending upon whether the trailer is stationary or
moving. A moving trailer dissipates more heat when
travelling in a hot summer day due to convection.
PACKTEMP is designed to accept variations in
trailer speed every hour past dawn. Every entry is
the average speed of the trailer during that hour.
Using zeroes tells PACKTEMP that the trailer is
stationary at all times. PACKTEMP also points the

trailer toward its destination. If the start and
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Table 4. Specific Heat Above and Below Freezing of Select Items and the Recommended Transit Temperatures

n Fruits/Vegetables BTU/Ib/°'F
Above Freezing Below Freezing | Recommended Transit H
Temperature
Apples 0.87 0.45
Apricots 0.88 0.46 32
Artichokes 0.87 0.45 32
0.94 0.48 32-35
“ Avocadoes 0.72 0.40 40-55
0.80 0.42 ) 56-58
' Beans
Green 0.91 0.47 4045
Lima 0.73 0.40 3741
II 0.90 0.46 32 n
Blackberries 0.88 0.46 31-32 I
Blueberries 0.86 0.45 31-32
Broccoli 0.92 0.47 32 I
Brussels sprouts 0.88 0.46 -
Cabbage 0.94 0.47 32
Cantaloupes 0.93 0.48 3641
Carrots 0.90 046 - 32
Casaba/Crenshaw Melons 0.94 0.48 -
Cauliflower 0.93 0.47 32
Celery 0.95 0.48 32
Cherries 0.87 0.45 30-32
Corn(sweet) 0.79 0.42 32
Cranberries 0.90 0.46 36-40
Cucumbers 0.97 0.49 50-55
| Eggplant 0.94 0.48 46-54
Endive/escarole 0.94 0.48 32
|_Figs(fresh) 0.82 0.43 -
Garlic(dry) 0.69 0.40 32-34
Gooseberries 0.90 0.46 -
Grapefruits 0.90 0.46 50-60
Grapes 0.86 0.45 30-32
Honeydew melons 0.94 0.48 - |
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BTU/Ib/'E I
Above Freezing Below Freezing | Recommended Transit
Temperature |
0.89 0.46 32
0.88 0.46 -
0.91 0.46 50-55
0.96 0.48 -
0.89 0.46 48-50
0.85 0.44 N 55
0.93 0.47 32
0.86 0.44 31-32
0.92 0.46 45-50
0.90 0.46 32
0.90 0.46 3248
0.88 0.45 32
0.84 0.44 32
0.91 0.46 31-32
0.86 0.45 32
0.79 0.42 32
0.94 0.47 45-55
0.88 0.45 45-55
Plums/fresh prunes 0.88 0.45 32
Potatoes
- early-crop 0.85 0.44 50-60
| - latecrop 0.82 0.43
Pumpkins 0.92 0.47 50-55
Radishes 0.95 0.48 32
m‘:‘eﬁs 0.84/0.87 0.44/0.45 32
| Rhubarb 0.95 0.48 32
Spinach 0.94 0.48 32
Squash ]
- Summer/Winter 0.95/0.88 0.48/0.45 41-50/50-55
Strawberries 0.92 0.47 30-32
Sweet Potatoes 0.76 0.41 55-60
Tangerines 0.90 0.46 40
I Tomatoes 0.95 0.48 46-50
i Watermelons 0.97 0.48 50-60
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Table 5. Specific Heat Above and Below Freezing of Select Dairy Products

Dairy, meat products BTU/Ib/F
I Above freezing Below freezing
l Bacon 0.38 0.26
I Beef(fresh) 0.77 0.41 II
Butter 0.36 0.25
Cheese 0.52 0.31
Eggs(shell) 0.73 0.40
Egg solids(whole) 0.22 0.21
Egg yolk solids 0.23 0.21 “
Ice cream 0.70 0.39 n
Hams: I
- Cured 0.67 0.37
- Fresh 0.53 0.31
Lamb(fresh) 0.72 0.40
Milk 0.93 0.46
" Oleomargarine 0.32 0.25
Pork(fresh) 0.53 0.31
Poultry(fresh) 0.80 0.42
Smoked sausage 0.62 0.35
Veal(fresh) 0.74 0.40 “
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destination city are both the same, PACKTEMP would point
the trailer north. This orientation determines how much
solar radiation the trailer is exposed to due to the
general direction of travel. In situations that the
trailer is parked for an extended period of time, the
user can input zero for speed for every hour to tell the

program that the trailer is stationary.

When the ’‘RECALC’ button is hit after all the data is
entered, the program recalculates using the new

information given and generates the results.



Table 6.
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Thermal Conductivities for Selected Materials

MATERIAL CONDUCTIVITY(BTU/hr/ft/'F)
ALUMINUM 118.000

BRICK 0.60
CORK 0.025
FOAM 0.020
GLASS 0.450

RUBBER 0.090
STEEL 26.000
WOOD 0.130




This

user.

3.0 Use of sSoftware Package

chapter describes how this software may be used by a

3.1 Installation

Before installing the software, be sure your equipment

satisfies the following minimum requirements:

Compatibility: 100% IBM compatible
Microprocessor: 386sx or better
RAM: 640K or more

Software: DOS 3.3 or later version

Windows 3.0 or later version

Mouse: Recommended

Display: CVGA recommended .

Follow these steps during installation:

1,

2,

Insert program disk in floppy drive.

Copy temp.exe onto your hard disk - either to the Windows
subdirectory, or any other directory.

Start Windows.

Create a new program item in the Windows Applications
folder by selecting NEW under FILE(Figure 6).

Enter a name for the program(PACKTEMP, or anything you
like).

Enter complete path of where you placed the temp.exe file
on the hard disk.

Double click the Trailer icon to start(Figure 7).
Follow the instructions in this thesis to run the

program.

33
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Figure 6. Dialog Box Showing Path to PACKTEMP
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Figure 7.

PACKTEMP Icon
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3.2 General Instructions

Once the map of the United States is displayed on the
screen(Figure 8), you will see one ‘up’ and one ‘down’ arrow
at the top right hand corner of the window. The ‘up’ arrow
would open up the current window to full screen, while the
‘down’ arrow would temporarily close the current window while
keeping it active. The user is suggested to open the window

into the full screen mode to display all the cities.

Use the mouse to point the cursor to BEGIN below the caption
bar on the upper left corner and click. A menu would then
appear showing choices of Product and Travel Info, Default

Settings of Trailer, and Output as shown in Figure 9.

The first two choices, Product and Travel Info and Default
Settings of Trailer, each contains a set of questions about
the weather, product, etc. Using the descriptions and help
from the previous chapter, input the values desired for each
question. You can use the mouse to point the cursor to a
particular box, or you can use tab to cycle the cursor through
all input boxes. The values that appear in the boxes when the
dialog box is first pulled up are default values that are set
every time the program is first started. After changing and
entering all the values deemed necessary for the particular
run, you can click one of the three grey buttons at the bottom

of the dialog box:
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OK: OK informs the program that the values entered
aregood and could be used for calculation.
The program would save all values currently in
the dialog box for use in later phase of the
run. After clicking OK, the dialog box would
disappear and the map would be brought back as
the background. If in fact the user chooses
to go back again to the same dialog box, the
values previously entered would now reappear.

CANCEL: CANCEL would exit the dialog box without
saving any of the changes made to the default
values. The map would again be brought back
as background.

RECALC: RECALC would first save the current values
entered, then perform a calculation with these
values. When done, the dialog box would
disappear and a grey box with the output
values would appear on top of the map showing
the output values. The user can examine these
values, then go back to the first two options
on the menu to change certain parameters.
When done viewing, the user can use the right
button on the mouse to redraw the screen and
get rid of the grey box.

To quit the PACKTEMP program, select CLOSE from the FILE menu,

or hit ALT+F4.



4.0 CONCLUSION

This project successfully developed a computer application program
'PACKTEMP’. This program is capable of predicting air temperature
variations in trailers when traveling between major cities in the
United States. The program is based on the mathematical model

developed by Burgess(1992) and is interactive through Windows™.

The faculty committee of this research study recommended the

following as future enhancements of the program:

1. Program could read in the time of year in the form of calendar
date (e.g. March 12), and then calculate the actual day of the
year.

2. The heat transfer coefficients and thicknesses of materials
used to construct the trailer wall be directly entered into
the ’‘Default Settings of Trailer’ dialog box, and have the
program calculate the actual combined heat transfer
coefficient.

3. Expand program for worldwide applications.
This program is currently being used by eight major corporations in

the United States who are members of the Consortium of Distribution

Packaging for a period of one year.
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APPENDIX A

This section lists a number of tables demonstrating the effect

of variables such as load temperature, number of exposed

units, etc. in the outcome of a test run. The input data is

identical to that listed in figures 2 and 3 in Chapter 2.

vi,

vii,

Table 7 - sample run.

Table 8 - change in the number of exposed units.

Table 9 - change in the loading temperature.

Table 10 - the chiller is shut off by putting a zero in
the BTU rating box.

Table 11 - the composition of the trailer wall material
is altered. The foam is now replaced with plywood.
Table 12 - in order to show the effects in the next 24
hours of the trip, the final load temperature of the
previous day is used as the starting load temperature.
Table 13 - the product is now 15,000 lbs of steel with no
refrigeration, respiration, 0 cloud coverage, and

stationary.
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Table 7. Sample Run 1.

Distance = 2197.279 miles
Available Daylight = 13.3586 hrs
Expected min and max temperatures ate 64'F and 81°'F

Hours Past | Distance Air Skin Load % Duty]
Dawn Travelled | Temperature | Temperature | Temperature
(miles) (F) (F) (P
1 60.0 65.8 66.1 69.3 100.0
I 2 120.0 68.3 69.5 68.6 100.0
3 180.0 70.9 72.9 67.8 100.0
4 240.0 73.4 76.0 67.1 100.0
5 300.0 76.0 78.9 66.3 100.0
6 360.0 78.5 81.6 65.6 100.0
ﬂ 7 420.0 80.0 829 64.8 100.0
8 480.0 79.0 81.7 64.0 100.0
9 480.0 78.0 94.5 63.2 100.0
10 550.0 77.0 88.4 62.4 100.0
|| 11 620.0 76.0 771 61.4 100.0
“ 12 690.0 75.0 75.7 60.5 96.9 H
13 760.0 74.1 739 59.6 92.4 1
14 830.0 73.1 72.8 58.7 88.4
15 900.0 72.1 71.9 57.8 84.6
16 900.0 71.1 70.9 57.0 809 |
17 900.0 70.1 68.4 56.2 76.8 H
18 900.0 69.1 67.5 55.5 73.5
19 900.0 68.1 66.6 54.8 70.2
20 900.0 67.2 65.6 54.1 67.1
21 900.0 66.2 64.7 53.5 64.2
22 900.0 65.2 63.8 52.9 61.3
23 900.0 64.2 62.9 52.3 58.6
24 900.0 63.2 61.9 51.7 56.0
NOTE: 1, The day August 15 is 13 hrs, 21 minutes long.
2, The calculated distance between Los Angeles and Cincinnati is 2197 miles.
3, The average of the low temperatures is 64'F and high is 81 F
b Iongtn). and 15 minimam at Gawn & 24 hours after dawn. T © ornralfthe day
5, The trailer skin temperature reaches 96°F.



Table 8. Sample Run 2.

[Hours Past | Distance Air Skin Load % Duty

Dawn Travelled | Temperature | Temperature | Temperature
(miles) (P (A (F)

60.0 65.8 66.2 69.2 100.0

2 120.0 68.3 69.6 68.3 100.0

3 180.0 709 73.0 67.5 100.0

4 240.0 734 76.1 66.6 100.0

|| 5 300.0 76.0 79.1 65.8 100.0

6 360.0 785 81.7 64.9 100.0

7 420.0 80.0 83.1 64.0 100.0

8 480.0 79.0 81.8 63.0 100.0

n 9 480.0 78.0 95.2 62.1 100.0

10 480.0 77.0 89.2 61.2 100.0

" 550.0 76.0 77.2 60.1 100.0

12 620.0 75.0 75.8 59.0 100.0

i 13 690.0 741 740 57.8 100.0

14 760.0 73.1 729 56.6 100.0

15 830.0 721 719 55.4 100.0

16 900.0 711 70.9 54.1 100.0

17 900.0 70.1 68.8 52.7 100.0

18 900.0 69.1 67.8 513 100.0

19 900.0 68.1 66.8 49.9 100.0

20 900.0 67.2 65.8 485 100.0

21 900.0 66.2 64.8 47.0 100.0

22 900.0 65.2 63.8 45.5 91.6

23 900.0 64.2 62.9 443 73.2

24 900.0 63.2 61.9 43.4 59.2

Note:

The new number of exposed units is 48. Heat is therefore transferred out of the load more
quickly.




Table 9. Sample Run 3.

Hours Past Distance Air Skin Load % Duty
Dawn Travelled | Temperature | Temperature | Temperature
(miles) (A (A (F)

1 60.0 65.8 66.0 49.6 48.5
2 120.0 68.3 69.5 49.2 48.0
3 180.0 709 72.8 48.8 47.6
| 4 240.0 73.4 76.0 48.4 47.2
I 5 300.0 76.0 78.9 48.1 46.8
n 6 360.0 78.5 81.6 47.7 46.4
7 420.0 80.0 829 474 45.6
8 480.0 79.0 81.7 471 43.9
9 480.0 78.0 94.3 46.8 47.2
10 480.0 77.0 88.3 46.6 44.0
11 550.0 76.0 7.1 46.3 39.1
12 620.0 75.0 75.7 46.1 37.7
13 690.0 741 739 45.9 36.1
14 760.0 73.1 72.8 45.7 349
15 830.0 721 71.9 455 33.8
16 900.0 711 70.9 453 32.7
17 900.0 70.1 68.4 45.1 311
18 900.0 69.1 67.5 45.0 30.1
19 900.0 68.1 66.6 448 29.1
20 900.0 67.2 65.6 447 28.2
21 900.03 66.2 64.7 445 273
22 900.0 66.2 63.8 444 26.5
23 900.0 65.2 62.9 443 25.7
24 900.0 64.2 61.9 44.2 249

=)

Note: Product loaded at 50°F instead of 70°F. The chiller therefore does not work as hard.




Table 10. Sample Run 4.

Hours Past | Distance Air Skin Load % Duty
Dawn Travelled | Temperature | Temperature | Temperature
(miles) (R (P (A
1 60.0 65.8 66.3 711 0.0
2 120.0 68.3 69.7 724 0.0
I 180.0 70.9 73.1 73.7 0.0
n 4 240.0 73.4 76.3 75.0 0.0
I 5 300.0 76.0 79.2 765 0.0
I 6 360.0 78.5 81.8 78.1 0.0
I 7 420.0 80.0 83.2 79.8 0.0
I 8 480.0 79.0 82.0 81.6 0.0
9 480.0 78.0 96.7 83.6 0.0
10 480.0 77.0 90.9 85.7 0.0
11 550.0 76.0 774 87.8 0.0
12 620.0 75.0 76.0 90.1 0.0
I 13 690.0 74.1 743 92.5 0.0
I 14 760.0 73.1 73.2 95.2 0.0
| 15 830.0 721 72.2 98.0 0.0
16 900.0 7.1 71.3 101.0 0.0
17 900.0 70.1 719 104.3 0.0
18 900.0 69.1 711 107.9 0.0
I 19 900.0 68.1 70.4 1119 0.0
20 900.0 67.2 69.7 116.3 0.0
u 21 900.0 66.2 69.0 121.1 0.0
H 22 900.0 65.2 68.3 126.5 0.0
H 23 900.0 64.2 67.7 132.6 0.0
Il 24 900.0 63.2 67.1 139.4 0.0

Note:

primarily to respiration.

Chiller is shut off (or non-refrigerated traller). Product temperature reaches 140°'F due



Table 11. Sample Run 5.

Hours Past Distance Air Skin Load % Duty]
Dawn Travelled Temperature | Temperature | Temperature
(miles) (A (F) (F)
I 1 60.0 65.8 65.4 69.9 | 100.0 ||
2 120.0 68.3 68.7 69.8 100.0 ||
3 180.0 70.9 720 69.9 100.0
4 240.0 73.4 75.1 70.2 100.0
5 300.0 76.0 779 70.5 100.0
6 360.0 785 80.5 709 100.0
i 7 420.0 80.0 81.8 75 100.0
8 480.0 79.0 80.7 720 100.0 H
9 480.0 78.0 85.7 728 100.0 Il
10 550.0 770 81.0 734 100.0
1 620.0 76.0 76.3 73.8 100.0
12 690.0 75.0 75.0 74.1 100.0
13 760.0 741 733 74.5 100.0
i 1a 830.0 73.1 72.3 747 | 1000 "
15 900.0 72.1 713 75.0 100.0
16 900.0 71 70.4 75.2 100.0
17 900.0 70.1 65.5 75.2 100.0
18 900.0 69.1 64.7 75.2 100.0
H 19 900.0 68.1 64.0 751 100.0
20 900.0 67.2 63.2 75.1 100.0
21 900.0 66.2 62.4 75.0 100.0
22 900.0 65.2 61.7 749 100.0
23 900.0 64.2 60.9 74.7 100.0
24 900.0 63.2 60.1 745 100.0
Note: The 3" foam is replaced with 3/4" plywood. Heat from outside therefore gets in

more easlly (solar and high outside temperature). Chiller works constantly and
manages only to maintain loading temperature.



Table 12. Sample Run 6.
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| Hours Past | Distance Air Skin Load % Duty
Dawn Travelled Temperature | Temperature | Temperature
(miles) (A (A (A

1 60.0 65.8 66.0 50.5 52.4 I
2 120.0 68.3 69.5 50.1 51.7
3 180.0 70.9 72.8 49.6 51.1
4 240.0 73.4 76.0 49.2 50.5
5 300.0 76.0 78.9 48.8 49.9
6 360.0 78.5 81.6 48.4 493
7 4200 80.0 82.9 48.1 484

8 480.0 79.0 81.7 47.8 46.6
9 480.0 78.0 94.3 475 49.7
10 550.0 77.0 88.3 47.2 46.4
1" 620.0 76.0 771 46.9 413 II
12 690.0 75.0 75.7 46.6 39.8 ||
13 760.0 74.1 739 46.4 38.1 =
14 830.0 73.1 72.8 46.1 36.8 '
15 900.0 72.1 71.9 45.9 355 |
16 900.0 71.8 70.9 45.7 343
17 900.0 70.1 68.4 455 32.7
18 900.0 69.1 67.5 45.3 31.6
19 900.0 68.1 66.6 45.2 305 |
20 900.0 67.2 65.6 45.0 29.5
21 900.0 66.2 64.7 448 28.6
22 900.0 65.2 63.8 447 27.6
23 900.0 64.2 62.9 44.6 26.8
24 900.0 63.2 61.9 44.4 25.9

Note:

No changes to the settings from Sample Run 1(Table 7). This is a continuation of the last
trip(nest day results). The same speed schedule was used for convenience. The final load
temperature on the previous day is used for the new load temperature for the following day.



Table 13. Sample Run 7.

Hours Past Distance Air Skin Load % Duty I
Dawn Travelled | Temperature | Temperature | Temperature
(miles) (F) (PR (F)

1 0.0 66.5 72.0 69.4 0.0 I
2 0.0 69.1 83.9 73.0 0.0
3 0.0 71.6 96.0 80.0 0.0
4 0.0 742 106.7 88.7 0.0
5 0.0 76.7 114.9 97.7 0.0
6 0.0 79.3 120.1 105.7 0.0
7 0.0 80.7 1224 1119 0.0
8 0.0 79.7 120.4 115.7 0.0
9 0.0 78.7 115.0 116.4 0.0
10 0.0 77.7 106.7 114.1 0.0
11 0.0 76.8 100.8 109.7 0.0
12 0.0 75.8 943 104.9 0.0
13 0.0 74.8 82.7 98.3 0.0
14 0.0 73.8 78.8 91.2 0.0
15 0.0 72.8 76.6 85.8 0.0
16 0.0 7.9 74.7 81.8 0.0
17 0.0 70.9 73.1 78.7 0.0
18 0.0 69.9 7 76.2 0.0
II 19 0.0 68.9 70.4 741 0.0
I 20 0.0 67.9 69.2 724 0.0
21 0.0 66.9 68.1 70.9 0.0
22 0.0 66.0 67.0 69.6 0.0
23 0.0 65.0 65.9 68.3 0.0
24 0.0 64.0 64.9 67.2 0.0

Note: New product (15,000 Ibs of steel). No refrigeration, no respiration. Trailer with aluminum
walls only. Cloud coverage is zero. The trailer is stationary in Los Angeles but points
toward Cincinnati (speeds all zero). Skin temperature reaches 122°F. Load temperature

reaches 116°F.



APPENDIX B

Source Code of PACKTEMP in 'C’
#include <windows.h>
#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include “r2.h"
extern void uslines(HDC);
void calc(void);
long FAR PASCAL WndProc (HWND, WORD, WORD, LONG);

HANDLE hinst;

int flag=0;

int a0,a1,a2,a3,a4=0;

int OutOfReach;

int r40=550;

int r60 =2405;

int r80=6005;

char *cr80 ="6005"

double fr40,fr60,fr80;

double fhc=0.72; /*float hc */

int hc=72; /*product specific heat*/

char outarr[28][100];

int lenstr[24];

int speed[24] = {60, 60, 60, 60, 60, 60, 60, 60, 0, O,
70, 70, 70, 70, 70, 70, 0, 0, 0, O,

0.0, 0, 0};
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struct userdat { int startcity;
int destcity;
int dayofyear;
int rh;
int cloud;
int prodwt;
int expunits;
int prodtype;
int loadtemp;
int thermoset;

h

struct traller { int length;
int width;
int height;
int btu;
int hw; /*wall heat transfer*/

k

struct citytemp { char *abv;
char *cityname;
double hia;
double hib;
double lowa;
double lowb;
double lati;
double longi;

int scriati;
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int scriongi;
kL

struct prodinfo { char *prodname;

double rateca;

double ratecb;

double heatc;};
struct citytemp ctemparr[]={

*AMA","AMARILLO", 49.9, 45.0, 23.6, 43.3, 35.2, 101.8,-223,267,

"AVL","ASHVILLE", 50.2, 35.8, 28.4, 35.1, 35.4, 82.5, -226,473,

*AST","ASTORIA", 48.1, 21.0, 34.7, 17.4, 46.2, 123.8,-393,33,

“ATL","ATLANTA", 54.1, 35.4, 34.0, 34.6, 33.7, 84.4, -199,453,
*BIS","BISMARK", 22.1, 64.5, 3.80, 54.7, 46.8, 100.8,-409,278,
*BOI*,"BOISE", 37.4, 521, 22.7, 33.1, 43.6, 116.2,-358,114,
*BOS","BOSTON", 37.1, 44.6, 23.6, 40.6, 42.4, 71.0, -338,596,

“BRV","BROWNSVILLE", 71.6, 22.2, 53.2, 24.1, 25.9, 97.5, -74,313,
"BUF","BUFFALO", 30.9, 50.1, 17.5, 41.3, 42.9, 78.9, -346,511,
"BTV","BURLINGTON", 27.7, 55.1, 11.1, 48.2, 44.5, 73.2, -372,572,
"CBU","CARIBOU", 20.9, 54.8, 4.30, 50.5, 46.9, 68.0, -410,618,/*M 628 */
'CHS','CHARLESTON'. 61.0, 30.2, 37.2, 35.1, 32.9, 80.0, -186,500,
*ORD","CHICAGO", 33.4, 51.6, 19.7, 47.4, 41.8, 87.8, -329,416,
"CVG","CINCINNATI*, 43.0, 47.0, 27.2, 41.8, 39.1, 84.5, -286,452,
*CMH","COLUMBUS", 38.0, 50.1, 20.9, 41.6, 40.0, 83.0, -300,468,
"CRL","CRATER LAKE", 32.8, 34.4, 16.9, 22.9, 42.9, 122.1,-346,51,
"DEN","DENVER", 41.6, 45.7, 14.7, 41.1, 39.7, 104.9,-295,234,
"DSM","DES MOINES", 31.3, 568.2, 14.3, 53.1, 41.5, 93.7, -324,354,

*"DTW","DETROIT", 33.5, 53.2, 19.5, 42.8, 42.4, 83.0, -338,468,




"EPS","EL PASO",
*EUR","EUREKA",
“FAR","FARGO",

*FSF","FLAGSTAFF",
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5§7.9, 39.0, 30.1, 39.4, 31.8, 106.5,-169,217,

54.4, 6.40, 41.6, 10.8, 40.8, 124.2,-313,29,
19.0, 66.6, 2.40, 57.4, 46.9, 96.8, -410,321,

41.0, 40.1, 14.0, 33.6, 35.2, 111.7,-223,162,

*FTW","FORT WORTH?", 57.0, 39.6, 35.2, 40.3, 32.8, 97.3, -185,315,

“FAT","FRESNO", 56.9, 40.6, 36.4, 24.3, 36.7, 119.8,-247,75,
*GLA","GLACIER", 28.7, 50.4, 15.3, 31.4, 48.6, 113.7,-438,141,
"GRJ","GRAND JUNCTION", 37.4, 55.1, 13.6, 44.7, 39.0, 108.6,-284,195,
"GRB","GREEN BAY", 25.1, 56.8, 10.4, 49.9, 44.5, 88.0, -372,415,
*HAT","HATTERAS", 55.2, 29.2, 39.4, 33.1, 35.3, 75.6, -225,547,
*HAV","HAVRE", 27.0, 58.2, 4.70, 48.7, 48.5, 109.7,-436,183,
"HOU","HOUSTON",  64.5, 29.6, 44.1, 20.8, 30.0, 95.4, -140,336,

“INL","INTERNATIONAL FALLS",16.3, 63.1, 4.0, 58.8, 48.6, 93.4, -438,357,

“JAX","JACKSONVILLE",  66.7, 25.4, 44.8, 29.4, 30.5, 81.7, -148,482,

"LND","LANDER",
"LAS","LAS VEGAS",
"LNK","LINCOLN",

"UT","UTTLE ROCK",

32.1, 52.1, 9.10, 45.4, 42.8, 108.7,-345,194,
54.8, 48.4, 31.8, 42.4, 36.1, 115.2,-238,125,
36.3, 55.5, 17.1, 50.1, 40.8, 96.7, -313,322,

51.4, 43.1, 30.5, 41.0, 34.7, 92.2, -215,370,

"LAX","LOS ANGELES", 65.1, 9.50, 46.2, 15.3, 33.9, 118.4,-202,90,

"MEM","MEMPHIS",
"MIA®,"MIAMI®,
“MID","MIDLAND",

*"MCT","MILES CITY",

52.9, 40.5, 32.5, 39.4, 35.0, 90.0, -220,393,
76.6, 13.2, 58.7, 17.5, 25.8, 80.3, -73,497,
57.1, 39.8, 31.2, 41.0, 32.0, 102.0,-172,265,

29.5, 59.3, 8.00, 50.4, 46.4, 105.8,-402,225,

*"MSP","MINNEAPOLIS®, 23.9, 62.4, 4.90, 57.2, 44.9, 93.2, -378,359,

*"MSO*","MISSOULA",

*"MGM","MONTGOMERY",

294, 54.7, 129, 35.5, 46.9, 114.0,-410,137,

58.6, 35.2, 36.5, 35.6, 32.4, 86.3, -178,433,
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*BNA","NASHVILLE®,  49.2, 43.0, 29.9, 39.4, 36.2, 86.8, -239,427,

“MSY","NEW ORLEANS", 64.4, 27.9, 45.0, 28.7, 30.0, 90.3, -140,390,
*JFK","NEW YORK", 39.6, 45.4, 27.1, 41.0, 40.8, 74.0, -313,564,
"ORF","NORFOLK", 49.9, 38.6, 31.1, 39.3, 36.9, 76.3, -250,539,
*NPL","NORTH PLATTE", 37.6, 51.5, 10.7, 50.2, 41.1, 100.8,-318,278,
"OKC","OKLAHOMA CITY",  48.0, 44.8, 27.3, 43.8, 35.4, 97.6, -226,312,
“PHL","PHILADELPHIA", 40.6, 46.2, 23.5, 41.2, 39.9, 75.3, -298,550,
*PIT","PITTSBURGH", 36.7, 48.2, 20.1, 41.0, 40.5, 80.2, -308,498,
“PDX","PORTLAND"®,  45.6, 32.9, 33.4, 21.5, 45.6, 122.6,-380,46,/*M-390* /
"RDU","RALEIGH", 52.3, 37.3, 29.4, 38.3, 35.8, 78.6, -233,515,
"RAP*"RAPID CITY",  34.0, 51.8, 10.6, 48.3, 44.1, 103.0,-366,255,
"RNO","RENO", 46.2, 41.4, 16.6, 27.3, 39.5, 119.8,-292,75,
"SLC","SALT LAKE CITY", 37.7, 52.5, 19.6, 38.9, 40.8, 112.0,-313,159,
"SAT","SAN ANTONIO", 63.6, 31.6, 42.0, 32.9, 29.4, 98.5, -130,303,
"SFO","SAN FRANCISCO", 57.8, 15.6, 42.6, 11.7, 37.6, 122.4,-262,48,
"SSM","SAULT STE MARIE", 234, 52.6, 8.70, 44.3, 46.5, 84.3, -404,454,
"SEA","SEATTLE", 44.0, 30.2, 33.2, 19.9, 47.5, 122.3,-420,49,
*SHV","SHREVEPORT", 57.8, 37.0, 38.0, 35.9, 32.5, 93.8, -180,353,
"GEG","SPOKANE", 32.9, 49.9, 20.8, 33.1, 47.7, 117.4,-423,101,
"STL","ST LOUIS", 41.7, 48.5, 23.4, 43.8, 38.8, 90.4, -281,389,
TLH""TALLAHASSEE", 65.7, 27.0, 41.8, 31.2, 30.5, 84.3, -148,454,
“TPA","TAMPA", 72.0, 19.4, 51.4, 23.2, 28.0, 82.5, -108,473,
"DCA","WASHINGTON", 44.6, 43.2, 28.3, 40.7, 38.9, 77.0, -282,532,
*ICT","WICHITA", 45.1, 48.2, 22.9, 46.7, 37.7, 97.3, -263,315,
"WIL","WILLISTON", 21.9, 12.3, 3.70, 55.4, 48.1, 103.6,-430,248,

"YST","YELLOW STONE", 27.7, 49.3, 10.3, 34.8, 45.0, 110.7,-380,173,
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YUM","YUMA", 70.7, 37.8, 41.3, 36.3, 32.7, 114.6,-183,131
L
struct userdat userinfo={38,14,227,90,50,2500,1,34,70,40};
struct traller trailerdef={48,8,8,435,8};
struct prodinfo prodarr([]=
{ "Aluminum®, 0, 0, 0.21,
"Apples”, 0.253, 0.057, 0.87,
"Artichokes", 1.162, 0.041, 0.87,
*Asparagus”, 1.820, 0.043, 0.94,
“Bacon”, 0. 0, 0.38,
"Beef”, 0, 0, 0.77,
“"Blueberries®, 0.555, 0.060, 0.86,
"Brick", 0, 0, 0.20,
*Brocolii*, 3.433, 0.065, 0.92,
"Cantiloup’,  0.386, 0.055, 0.94,
*Caulifiower”, 0.512, 0.040, 0.93,
"Cheese", 0, 0, 0.52,
*Copper”, 0, 0, 0.09,

"Com(Sweet)", 1.858, 0.047, 0.79,

"Eggs”, 0, 0, 0.73,
*Glass", 0, 0, 0.20,
"Grapes”, 0.216, 0.056, 0.86,
“Lettuce", 0.385, 0.041, 0.96,
*Liquid Chemicals",0, 0, 0.5,
“Milk", o, o, 0.93,

*Green Onions", 0.803, 0.043, 0.90,
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"Oranges”, 0.185, 0.05, 0.9,
*Peaches”, 0.58, 0.067, 0.91,
*Pears", 0.504, 0.65, 0.86,
*Peas”, 1.985, 048, 0.79,
*Plastic”, 0, 0, 0.5,
*Plums®, 0.197, 0.055, 0.88,
*Pork", 0, 0, 0.53,
*Potatoes”, 0.25, 0.046, 0.85,
*Poultry”, 0, 0, 0.8,
“"Radishes", 0.378, 0.053, 0.95,
*Spinach®, 2.392, 0.064, 0.94,
“Steel", 0, 0, 0.11,
“Strawberries®, 1.027, 0.055, 0.92,
“Tin®, 0, 0, 0.05,
‘Watermelon®, 0.385, 0.06, 0.97,
"Wood", 0, 0, 0.67 };
int PASCAL WinMain  (HANDLE hinstance,
HANDLE hPrevinstance,
LPSTR IpszCmdParam,
int n"CmdShow)
{
static char szAppName[] = "R2";

HWND hwnd;

MSG msg;

WNDCLASS wndclass;



if(lhPrevinstance)
{
wndclass.style = CS_HREDRAW | CS_VREDRAW;
wndclass.|pfnWndProc = WndProc;
wndclass.cbClsExtra = 0;
wndclass.coWndExtra = 0;
wndclass.hinstance = hinstance;
wndclass.hicon = Loadicon(hinstance, szZAppName);
wndclass.hCursor = LoadCursor(hinstance, szAppName);

wndclass.hbrBackground = GetStockObject(WHITE_BRUSH);
wndclass.|pszMenuName = szAppName;
wndclass.lpszClassName = szAppName;
RegisterClass(&wndclass);
}
hwnd = CreateWindow (szAppName,
"PACKTEMP",
WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
CW_USEDEFAULT,
NULL,
NULL,
hinstance,

NULL);
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ShowWindow(hwnd,nCmdShow);

UpdateWindow(hwnd);
while(GetMessage (&msg, NULL, 0, 0))

{

TranslateMessage(&msg);

DispatchMessage(&msg);

}

retum msg.wParam;

}
BOOL FAR PASCAL DeftDigProc(HWND hDig, WORD message, WORD wParam, LONG IParam)
{

switch (message)

{ case WM_INITDIALOG:
SetDigitemint(hDlg,20,trallerdef.length,0);
SetDigitemint(hDig,21,trallerdef.width, 0);
SetDigitemint(hDig,22 trailerdef.height,0);
SetDigitemint(hDig,23,trailerdef.btu, 0);
SetDigltemint(hDig,99,trailerdef.hw,0);
SetDlgitemint(hDlg,31,speed[0],0);
SetDigitemint(hDig,32,speed[1],0);
SetDigitemint(hDig,33,speed[2],0);
SetDigitemint(hDIg,34,speed[3],0);
SetDigitemint(hDig,35,speed[4],0);
SetDlgltemint(hDig,36,speed[5],0);
SetDigltemint(hDig,37,speed[6],0);

SetDigltemint(hDig,38,speed[7],0);



SetDigltemint(hDig,39,speed[8],0);
SetDigltemint(hDlg,40,speed[9],0);
SetDigltemint(hDig,41,speed[10],0);
SetDigitemint(hDig,42,speed[11],0);
SetDigitemint(hDig,43,speed[12],0);
SetDlgitemint(hDig,44,speed[13],0);
SetDigitemint(hDig,45,speed[14],0);
SetDlgitemint(hDig,46,speed[15],0);
SetDiglitemint(hDig,47,speed[16]},0);
SetDigliemint(hDig,48,speed[17],0);
SetDigltemint(hDig,49,speed[18],0);
SetDigitemint(hDig,50,speed[19),0);
SetDigitemint(hDig,51,speed[20],0);
SetDigitemint(hDig,52,speed[21],0);
SetDigitemint(hDig,53,speed[22],0);
SetDigltemint(hDig,54,speed[23],0);
retumn TRUE;

case WM_COMMAND:
switch(wParam)

{ case IDOK:
trallerdef.length = GetDigitemint(hDig,20,NULL, 1);
trailerdef.width =GetDigitemint(hDig,21,NULL,1);
trailerdef.height = GetDigitemint(hDig,22,NULL, 1);
trallerdef.btu  =GetDigitemint(hDig,23,NULL,1);
traflerdef.hw =GetDligltemint(hDlg,99,NULL, 1);

speed[0] =GetDIgitemInt(hDig,31,NULL, 1);




speed[1]
speed[2]
speed[3]
speed[4]
speed[5]
speed|[6]
speed(7]
speed|[8]
speed|[9]
speed[10]
speed([11]
speed[12]
speed(13]
speed([14]
speed[15]
speed([16]
speed[17]
speed[18]
speed[19]
speed[20]
speed[21]
speed([22]
speed[23]
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=GetDigitemint(hDig,32,NULL,1);

=GetDigltemint(hDig,33,NULL, 1);
=GetDigltemint(hDig,34,NULL,1);
=GetDigltemint(hDlg,35,NULL,1);
=GetDigitemint(hDig,36,NULL,1);
=GetDigltemint(hDig,37,NULL,1);
=GetDigitemint(hDig,38,NULL,1);
=GetDiglitemint(hDig,39,NULL, 1);
=GetDigitemint(hDig,40,NULL,1);
=GetDIgltemlnt(thg,41,NULL.1);
=GetDigltemint(hDig,42,NULL,1);
=GetDigltemint(hDig,43,NULL, 1);
=GetDigitemint(hDig,44,NULL, 1);
=GetDigltemint(hDig,45,NULL, 1);
=GetDlgltemint(hDig,46,NULL, 1);
=GetDigitemint(hDig,47,NULL, 1);
=GetDigitemint(hDIg,48 NULL, 1);
=GetDigitemint(hDig,49,NULL,1);
=GetDigitemint(hDig,50,NULL, 1);
=GetDigitemint(hDig,51,NULL,1);
=GetDigitemint(hDig,52,NULL,1);
=GetDigltemint(hDig,53,NULL,1);

=GetDIgltemint(hDig,54,NULL, 1);

EndDialog(hDIg,FALSE); /*TRUE*/

retum TRUE;

case 26:
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trallerdef.length = GetDigitemint(hDig,20,NULL, 1);

trallerdef.width =GetDigitemint(hDlg,21,NULL,1);
trallerdef.height = GetDigitemint(hDig,22,NULL, 1);
trallerdef.btu  =GetDigitemint(hDig,23,NULL,1);

trallerdef.hw  =GetDlgltemint(hDig,99,NULL,1);

speed(0] =GetDigitemint(hDIg,31,NULL,1);
speed|[1] =GetDigitemint(hDig,32,NULL, 1);
speed[2] =GetDigltemint(hDlg,33,NULL, 1);
speed(3] =GetDiglitemint(hDig,34,NULL,1);
speed[4] =GetDigltemint(hDig,35,NULL, 1);
speed(5] =GetDlgltemint(hDig,36,NULL,1);
speed[6] =GetDigitemint(hDig,37,NULL,1);
speed[7] =GetDlgitemint(hDig,38,NULL,1);
speed(8] =GetDigitemint(hDig,39,NULL, 1);
speed([9] =GetDigitemint(hDig,40,NULL, 1);
speed[10] =GetDigitemint(hDig,41,NULL, 1);
speed[11] =GetDigltemint(hDig,42,NULL, 1);
speed[12] =GetDligltemint(hDig,43,NULL, 1);
speed[13] =GetDigitemint(hDig,44,NULL,1);
speed[14] =GetDigitemint(hDig,45,NULL,1);
speed[15] =GetDigitemint(hDig,46,NULL, 1);
speed(16] =GetDlgltemint(hDig,47,NULL,1);
speed[17] =GetDigitemint(hDig,48,NULL, 1);
speed[18] =GetDlgitemint(hDig,49,NULL, 1);
speed[19] =GetDigitemint(hDig,50,NULL,1);

speed[20] =GetDigitemint(hDig,51,NULL,1);
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speed[21] =GetDigitemint(hDig,52,NULL,1);
speed[22] =GetDigltemint(hDig,53,NULL, 1);
speed[23] =GetDigltemint(hDlg,54,NULL, 1);
calc();
flag=1;
EndDialog(hDig,TRUE); i
retumn TRUE;
case IDCANCEL:
EndDlalog(hDig,FALSE); i
return TRUE;
break;
}
break;
}
retumn FALSE;
}

BOOL FAR PASCAL AboutDigProc(HWND hDIg, WORD message, WORD wParam, LONG IParam)
{
switch (message)
{ case WM_INITDIALOG:
SetDigltemint(hDlg, 10,userinfo.startcity, 1);
SetDlgitemint(hDig,11,userinfo.destcity, 1);
SetDigitemint(hDlg,12,userinfo.dayofyear, 1);
SetDlgitemint(hDig, 13,userinfo.rh, 1);
SetDigltemint(hDig,14,userinfo.cloud, 1);

SetDiglitemint(hDig,15,userinfo.prodwt, 1);




/*
*/
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SetDigltemint(hDig, 16,userinfo.expunits, 1);

SetDigitemint(hDig,17,userinfo.prodtype, 1);

SetDigltemint(hDig, 18,userinfo.loadtemp, 1);

SetDigitemint(hDig, 19,userinfo.thermoset, 1);

SetDigitemint(hDig,71,r40,1);

SetDigitemint(hDig,72,r60,1);

SetDigitemint(hDig,73,r80,1);

SetDigitemint(hDig,74,hc,1);

return TRUE;

case WM_COMMAND:

switch(wParam)

{

case IDOK:
userinfo.startcity
userinfo.destcity
userinfo.dayofyear
userinfo.rh
userinfo.cloud
userinfo.prodwt
userinfo.expunits
userinfo.prodtype
userinfo.loadtemp
userinfo.thermoset
hc

fhc

=GetDIgitemint(hDlg,10,NULL,1);
=GetDigitemint(hDig,11,NULL,1);
=GetDigltemint(hDig,12,NULL, 1);
=GetDlgltemint(hDig,13,NULL,1);
=GetDigltemint(hDig,14,NULL, 1);
=GetDligltemint(hDig,15,NULL,1);
=GetDigltemint(hDig,16,NULL,1);
=GetDigltemint(hDig,17,NULL, 1);
=GetDigltemint(hDig, 18,NULL,1);
=GetDigitemint(hDig,19,NULL,1);
=GetDigltemint(hDlg,74,NULL, 1);

=hc/100.0;
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r40 =GetDigltemint(hDlg,71,NULL, 1);
r60 =GetDligitemint(hDig,72,NULL,1);
80 =GetDigltemint(hDig,73,NULL, 1);
EndDlalog(hDig,FALSE);

return TRUE;

case 25:
userinfo.startcity =GetDigitemint(hDig,10,NULL, 1);
userinfo.destcity =GetDigitemint(hDig,11,NULL,1);

userinfo.dayofyear =GetDligitemint(hDig,12,NULL,1);

userinfo.rh =GetDigitemint(hDlg, 13,NULL, 1);
userinfo.cloud =GetDigitemint(hDig,14,NULL, 1);
userinfo.prodwt =GetDigltemint(hDig,15,NULL, 1);
userinfo.expunits =GetDigitemint(hDig,16,NULL,1);

userinfo.prodtype =GetDlgltemint(hDig,17,NULL, 1);
userinfo.loadtemp =GetDlgitemint(hDig, 18, NULL, 1);

userinfo.thermoset =GetDlgitemint(hDig,19,NULL, 1);

hec =GetDigitemint(hDIg,74,NULL,1);
fhe =hc/100.0;

r40 =GetDigitemint(hDig,71,NULL,1);
ré0 =GetDigitemint(hDig,72,NULL,1);
80 =GetDlgltemint(hDlg,73,NULL, 1);
calc();
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EndDialog(hDlg,TRUE);

return TRUE;

case IDCANCEL:

EndDialog(hDig,FALSE);

return TRUE;

}

break;
}
retum FALSE;

}
long FAR PASCAL WndProc(HWND hwnd, WORD message, WORD wParam, LONG IParam)
{
static FARPROC IpfnAboutDigProc;
static FARPROC IpfnDeftDigProc;
static HANDLE hinstance;
static FARPROC IpfnLineProc;
HDC hdc;
PAINTSTRUCT ps;
RECT rect;
HRGN hRgn;
POINT point;
HMENU hMenu;
HBRUSH hBrush;
HFONT hFont;

-z




char szBuffer[40];

TEXTMETRIC tm;

int citycnt,strcount,xpos,ypos;

static short cxClient, cyClient, cxChar,cyChar,cxCaps;
citycnt=0;

switch(message)

{

case WM_CREATE:

hinstance = (LPCREATESTRUCT)IParam)-> hinstance;

IpfnAboutDigProc = MakeProcinstance(AboutDigProc, hinstance);

IpfnDeftDigProc =MakeProclnstance(DeftDigProc, hinstance);

hdc=GetDC(hwnd);

GetTextMetrics(hdc,&tm);

cxChar =tm.tmAveCharWidth;

cxCaps = (tm.tmPitchAndFamily & 1 ? 3: 2) * cxChar /2 ;

cyChar=tm.tmHeight + tm.tmExternalLeading;

ReleaseDC(hwnd,hdc);

return 0;

case WM_COMMAND:

hMenu = GetMenu(hwnd);

switch(wParam)

{

case IDM_ABOUT:
DialogBox(hinstance,"AboutBox",hwnd,IpfnAboutDlgProc);
InvalidateRect(hwnd,NULL,TRUE);

return O;




case IDM_DEF:
DialogBox(hinstance,"Deft",hwnd,IpfnDeftDigProc);
InvalidateRect(hwnd,NULL, TRUE);
return O;
}
break;
return 0;
case WM_LBUTTONDOWN:
retum 0;
case WM_RBUTTONDOWN:
flag=2;
InvalidateRect(hwnd,NULL, TRUE);
return 0;
case WM_MOUSEMOVE:
retumn O;
case WM_PAINT:
hdc = BeginPaint(hwnd, &ps);
SetMapMode(hdc,MM_TEXT);
SetViewportOrg(hdc,0,480);
SelectObject(hdc,GetStockObject(ANSI_VAR_FONT));
uslines(hdc);

SetTextColor(hdc,RGB(100,100,250));

for (citycnt=0;citycnt<73;citycnt + +)
TextOut(hdc,ctemparr(citycnt].scriongi,ctemparr|citycnt].scrati,

ctemparr[citycnt).abv,3);
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SetRect(&rect,100,-450,500,-20);

if (lag==1){
FillRect(hdc, &rect,GetStockObject(LTGRAY_BRUSH));
TextOut(hdc,120,-430,0utarr[0],a0);

if(OutOfReach==0)

{ TextOut(hdc,120,-417,0utarr[1),a1);
TextOut(hdc,120,-404,0outarr[2],a2);
TextOut(hdc,120,-391,0utarr[3],a3);
for (strcount=0;strcount <24;strcount+ +)
{TextOut(hdc,120,-1*(365-13*strcount),outarr[strcount + 4] lenstr[strcount));

}

SelectObject(hdc,GetStockObject(WHITE_BRUSH));
flag=0;
OutOfReach=0;
}
if (lag==2) flag=0;

EndPaint(hwnd,&ps);
return 0;
case WM_DESTROY:
PostQuitMessage(0);
return O;
}
return DefWindowProc(hwnd, message, wParam, IParam);
}




void calc(void)

{

int i,hFile;

double nu, day, lat1, long1, lat2, long2, ah1, bht, al1, bl1, ah2, bh2, al2,
bi2, rh, cc, In, wd, ht, btu, wt, a, b, ti, tset, vel;

int hour;

double lat, tmin, tmax, dist, tim, sv, cv, st, ct, sd, cd, sl, d,
zen, r, dawn, dusk, Iday, ao, al, sh, ch, sa,

insol, top, ff, fr, front, right, fb, fi, back, left, solar, te,

heq, duty, ta, ts, p, q, ki, k2, hi, ho, f;

double tes,tes2;

double h;

double h1,h2;

double rsp;

/*float r40,r60,r80;Product heat coef at various temp*/
double hw; /*Wall Heat Transfer Coef*/

double ti1,t2,th1,th2; /*NEW VARS FOR TEMP RECALC*/
double dtrv;

double c1,c2,c3; /*Line 500 of BASIC*/

static char *szFileName ="test.txt";

static POFSTRUCT pof;

lati= ctemparr{userinfo.startcity-1].lati;

long1 = ctemparr[userinfo.startcity-1).longi;

lat2= ctemparr[userinfo.destcity-1].lati;

long2= ctemparr[userinfo.destcity-1].longi;

day= userinfo.dayofyear;



ah1= ctemparr[userinfo.startcity-1].hia;
bh1= ctemparr[userinfo.startcity-1].hib;
all=  ctemparr[userinfo.startcity-1).lowa;
blt=  ctemparr[userinfo.startcity-1].lowb;
ah2= ctemparr[userinfo.destcity-1].hia;
bh2= ctemparr[userinfo.destcity-1].hib;
al2=  ctemparr[userinfo.destcity-1].lowa;
bl2=  ctemparr[userinfo.destcity-1].lowb;
rh =  userinfo.rh;
=  userinfo.cloud;
In = trallerdef.length;
wd = trailerdef.width;
ht = trailerdef.height;
btu= trailerdof.btu*100.0;
hw = trailerdef.hw/100.0;
wt =  userinfo.prodwt*10.0;
nu = userinfo.expunits;
a =  prodarr[userinfo.prodtype-1].rateca;
b = prodarr[userinfo.prodtype-1].ratecb;
t = userinfo.loadtemp;
tset=  userinfo.thermoset;
tl1 =al1 +bl1* pow( sin(3.14159*(day-16)/360),2);
ti2=al2 + bl2* pow( sin(3.14159*(day-16)/360),2);
th1=ah1+bh1* pow( sin(3.14159*(day-16)/360),2);
th2=ah2 + bh2* pow( sin(3.14159*(day-16)/360),2);

for (i=0;i<28;i+ +) *outarr[i]="\0";
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OutOfReach=0;

lat=(lat1 +lat2)/2;
if (fabs(at) <= 66.5 )

{

day=(day + 10.5)*360.0/365.0;

p = ( cos(lat1*3.14159/180) + cos(at2*3.14159/180) )/2;
q = pow( pow((long2-ong1)*p,2) + pow((at2at1),2) , 0.5);
tes2 =gq;
dist = 1.15*3950 * q * 3.14159 / 180;

i (a<=0)

{ sv=1; cv=0;}

else

{ sv=(long1-ong2)*p/q;

cv=(lat24at1)/q;
}

st=sin(23.45*3.14159/180);
ct=c0s(23.45*3.14159/180);
cd=cos(day * 3.14159/180);
sd=sin(day * 3.14159/180);
sl=sin(lat*3.14159/180);
cl=cos(lat*3.14159/180);

If (sd==0) sd=0.001;
zen=atan(-ct*cd/sd)*180/3.14159;
if (sd>0) zen=zen+180;

p=sqrt( pow(cl,2)- pow(st*cd,2) );
q=st*sl*cd;
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if (q==0) q=0.001;
r=atan(p/q) * 180 / 3.14159;
if (r<0) r=r+180;
dawn=zen-r;
dusk=zen+r;
Iday = (dusk-dawn)/15;
tmin= (11 +12) /2;
tmax=(th1 +th2)/2; ‘
if (btu>0)
btu=btu/(1 +0.25*rh/100.0);
ao=2*(n*wd +In*ht + wd*ht);
al=6* pow((In*wd*ht),0.6666666) * pow(nu,0.3333333);
fr40=r40*10.0;
fr60 =r60*10.0;
fr80=r80*10.0;
cl1= 6*fr40 - 8*fr60 + 3*fr80;
c2= 7*frd0 - 12*fr60+ 5*fr80;
c3= 2*fr40 - 4*fr60 + 2*fr80;
dtrv=0.0;
a0 =sprintf(outarr[0],"Avallable daylight = %3.2f hrs, Dist= %3.2f",|day,dist);
at =sprintf
(outarr[1],"Expected min and max temp are %3.2fF and %3.2fF", tmin,tmax);
a2 =sprintf(outarr[2], Travelling from %s to %s",
ctemparruserinfo.startcity-1].cityname,

ctemparr[userinfo.destcity-1].cityname);
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a3=
sprintf(outarr[3],"Hrs Past Dawn  DIST TRAV  Air Temp  Skin Temp Load Temp
%Duty’);
for (hour=1;hour<25;hour+ +)
{

dtrv=dtrv+speed[hour-1]; /*check subscrpts for speed[hour-1]*/
h1= (dawn+ (hour-1)*15+1);

h2= h1+14;

for (h=h1;h<h2+1;h+ +)
{ sh=sin(h*3.14159/180);
ch=cos(h*3.14159/180);
sa=(ct*cl*sh-st*sl)*cd-cl*ch*sd;
insol=0;
if (sa>0) insol=442* pow(0.81,(1/sa)) *(1.1-cc/100)* 0.5;
top=insol*sa*in*wd;
ff=(ct*(ch*sv-sl*sh*cv)-st*ci*cv)*cd +
(sh*sv+sl*ch*cv)*sd;

front=0;

if (f>0) front=insol*ff*wd*ht;

fr=(ct*(ch*cv +sl*sh*sv) + st*cl*sv)*cd
+(sh*cv-si*ch*sv)*sd;

right=0;

if (fr>0) right=insol*fr*In*ht;

fo=-1* ff;

back=0;
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if (fo>0) back=Insol*fb*wd*ht;
fil=-1*fr
left=0;
if (i>0) left=Insol*fi*in*ht;
solar=top +front + right + back +left;
/*outside airtemp, heat trans coeff, resp */
te =tmin + (tmax-tmin)*(h-dawn) /(zen-dawn);
if (n>zen)
te =tmax-(tmax-tmin)*(h-zen) /(dawn + 360-zen);
hi=1.15;
ho=1.27 +9* pow((speed[hour-1]*1.0/65.0),0.8);
heq= 1/ (1/ho + 1/hw + 1/hi);
f=heq/ho;
rsp=(c1 - c2*(t1/40.0) + c3*pow((ti/40.0),2)) /2000.0;
rsp=rsp/24.0;
/*assuming heater/chiller not on*/
ta= (f*solar+ heq*ao*te + hi*al*tl) /(heq*ao + hi*al);
ts=f*ta+(1-f)*(te + solar/(ho*ao));
duty=0;
if ((btu==0) || ((btu>0) && (ta<tset)) || ((btu<0)&&(ta>tset)))
{ k1=(rsp*wt)/(hi*al);
k2 = (hi*al)/(wt*fhc); /*divide by 0*/
ti=ta+k1 + (tl-ta-k1)*exp(-k2/15);
}
else

{ta=tset;
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ts=f*ta+ (1-f)*(te + (solar/(ho*a0)));
q=hi*al*(t-ta) + f*solar + heq*ao*(te-ta);
duty=100*q/btu;
if (duty<100)

{
k1=(rsp*wt)/(hi*al);
k2= (hi*al) /(wt*fhc);
ti=ta+k1 + (tl-ta-k1)*exp(-k2/15);
}
else{ ta=(f*solar+heq*ao*te + hi*al*ti-btu) /(heq*ao+ hi*al);
ts=f*ta+ (1-f)*(te + solar/(ho*ao));
duty=100;
k1= (rsp*wt)/(hi*al);
k2= (hi*al) /(wt*fhc);
ti=ta+k1 + (tl-ta-k1)*exp(-k2/15);
} /*end else*/
}/*end else*/
}/*new end for */
lenstr[hour-1] =
sprintf(outarr[hour +3)," %2.0d %4.1f %4.1f %4.1f
%4.1f  %4.1f\n",hour,dtrv.te,ts,ti,duty);
/*end for*/
}/*end for*/
}/*end if lat<65 */

}/*end calc*/



APPENDIX C
CDP Program in BASIC
10 DIM VEL(24)
20 PRINT "enter latitude & longitude of start point in degrees™:INPUT LAT1,LONG1

30 PRINT "enter latitude & longitude of destination in degrees":INPUT LAT2,LONG2

40 PRINT"enter departure day of year from Jan 1 (Jan1=1)"INPUT DAY

50 PRINT"enter low & high temperatures at start point in deg F*:INPUT TL1,TH1
60 PRINT"enter low & high temperatures at destination in deg F":INPUT TL2,TH2
70 PRINT"enter the expected relative humidity in %":INPUT RH

80 PRINT"enter the expected cloud cover in %":INPUT CC

90 PRINT"enter trailer length,width & height in ft*:INPUT LN,WD,HT

100 PRINT"enter trailer wall heat transfer coeff in Btu/hr/sq.ft/F*:INPUT HW

110 PRINT enter cooling system capacity in Btu/hr":INPUT BTU

120 PRINT"enter total product weight in Ibs":INPUT WT

130 PRINT"enter the number of exposed units™:INPUT NU

140 PRINT"enter product specific heat in Btu/Ib/F*:INPUT HC

150 PRINT enter product respiration rates at 40,60,& 80 F in Btu/ton/day":INPUT
160 PRINT"enter product loading temperature in deg F":INPUT TL

170 PRINT enter the thermostat set point temperature in deg F*:INPUT TSET
180 PRINT enter avg travel speeds in mph every hr beginning with dawn"

190 FOR HOUR=1TO 24

200 INPUT VEL(HOUR)

210 NEXT HOUR

220 REM: begins distance & length of day calculations

230 IF ABS(LAT1)<66.5 AND ABS(LAT2) <66.5 THEN 250

240 PRINTforget it! - you're in the artic/antartic circle” : STOP

75

R40,R60,R80
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250 LAT = (LAT1 +LAT2)/2
260 DAY = (DAY +10.5)*360/365
270 P=(COS(LAT1*3.14159/180) + COS(LAT2*3.14159/180)) /2
280 Q=SQR(((LONG2-LONG1)*P)"2+ (LAT2-LAT1)"2)
290 DIST=1.15*3950*Q*3.14159/180
300 IF Q>0 THEN 320
310 SV=1: CV=0: GOTO 330
320 SV=(LONG1-LONG2)*P/Q : CV=(LAT2-LAT1)/Q
330 ST=SIN(23.45*3.14159/180) : CT=C0S(23.45*3.14159/180)
340 SD=SIN(DAY*3.14159/180) : CD=COS(DAY*3.14159/180)
350 SL=SIN(LAT*3.14159/180) : CL=COS(LAT*3.14159/180)
360 IF SD=0 THEN SD=.000001
370 ZEN=ATN(-CT*CD/SD)*180/3.14159
380 IF SD>0 THEN ZEN=ZEN+180
390 P=SQR(CL™2-(ST*CD)"2) : Q=ST*SL*CD
400 IF Q=0 THEN Q=.000001
410 R=ATN(P/Q)*180/3.14159
420 IF R<0 THEN R=R+180
430 DAWN=ZEN-R : DUSK=ZEN+R
440 LDAY = (DUSK-DAWN)/15
450 REM: min/max temps, RH effects, heat transf areas, resp coeffs
460 TMIN=(TL1+TL2)/2 : TMAX=(TH1+TH2)/2
470 IF BTU>0 THEN BTU=BTU/(1 +.25*RH/100)
480 AO=2*(LN*WD +LN*HT + WD*HT)
490 AL =6*(LN*WD*HT)"(2/3)*NU"(1/3)

500 C1=6*R40-8*R60+3*R80 : C2=7*R40-12*R60+5*R80 : C3=2*R40-4*R60 +2*R80



510 DTRV=0

520 PRINT"distance = *;DIST;" miles"

630 PRINT “avallable daylight = ";LDAY;" hrs"

540 PRINT expected min and max air temperatures are ";TMIN;"F and ";TMAX;"F"
550 PRINT

560 PRINT hrs past dawn disttrav aitemp skintemp loadtemp % duty”
570 PRINT USING" ######.#",0,0,TMIN,TMIN,TL,0

580 REM: begins time study; calculates every 4 min, prints every hr

5§90 FOR HOUR=1 TO 24

600 DTRV=DTRV +VEL(HOUR)

610 H1 =DAWN+ (HOUR-1)*15+1 : H2=H1+14

620 FOR H=H1 TO H2

630 SH=SIN(H*3.14159/180) : CH=COS(H*3.14159/180)

640 SA=(CT*CL*SH-ST*SL)*CD-CL*CH*SD

650 REM: solar insolation part; 10% diffuse, 50% absorption

660 INSOL=0 : IF SA>0 THEN INSOL =442*.81"(1/SA)*(1.1-CC/100)*.5

670 TOP =INSOL*SA*LN*WD

680 FF=(CT*(CH*SV-SL*SH*CV)-ST*CL*CV)*CD + (SH*SV + SL*CH*CV)*SD
690 FRONT =0 : IF FF>0 THEN FRONT =INSOL*FF*WD*HT

700 FR=(CT*(CH*CV + SL*SH*SV) + ST*CL*SV)*CD + (SH*CV-SL*CH*SV)*SD
710 RIGHT =0 : IF FR>0 THEN RIGHT =INSOL*FR*LN*HT

720 FB=-FF

730 BACK=0 : IF FB>0 THEN BACK=INSOL*FB*WD*HT

740 FL=-FR

750 LEFT=0 : IF FL>0 THEN LEFT =INSOL*FL*LN*HT

760 SOLAR = TOP +FRONT +RIGHT + BACK + LEFT
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770 REM: outside air temp, heat transf coeffs, respiration
780 TE =TMIN + (TMAX-TMIN)*(H-DAWN) /(ZEN-DAWN)
790 IF H>ZEN THEN TE =TMAX-(TMAX-TMIN)*(H-ZEN)/(DAWN + 360-ZEN)
800 Hi=1.15
810 HO=1.27+9*(VEL(HOUR)/65)".8
820 HEQ=1/(1/HO+1/HW+1/Hl)
830 F=HEQ/HO
840 RSP =(C1-C2*(TL/40) + C3*(TL/40)"2)/2000/24
850 REM: begins by assuming chiller/heater not on
860 TA=(F*SOLAR + HEQ*AO*TE + HI*AL*TL) /(HEQ*AO + HI*AL)
870 TS=F*TA+ (1-F)*(TE+ SOLAR/(HO*AO))
880 DUTY=0 : IF BTU=0 THEN 1000
890 IF BTU>0 AND TA<TSET THEN 1000
900 IF BTU<0 AND TA>TSET THEN 1000
910 REM: if chiller/heater on, assumes capacity adequate & checks
920 TA=TSET
930 TS=F*TA+(1-F)*(TE+ SOLAR/(HO*AO))
940 Q=HI*AL*(TL-TA) + F*SOLAR + HEQ*AO*(TE-TA)
950 DUTY=100*Q/BTU : IF DUTY <100 THEN 1000
960 REM: if chiller/heater capacity inadequate, recalculates
970 TA=(F*SOLAR + HEQ*AO*TE + HI*AL*TL-BTU) /(HEQ*AO +HI*AL)
980 TS=F*TA+(1-F)*(TE + SOLAR/(HO*AO))
990 DUTY =100
1000 K1=(RSP*WT)/(HI*AL) : K2 = (HI*AL)/(WT*HC)
1010 TL=TA+K1 + (TL-TA-K1)*EXP(-K2/15)
1020 NEXT H
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1030 PRINT USING® ######.#°HOUR,DTRV,TE, TS, TL,DUTY
1040 NEXT HOUR
1050 END



APPENDIX D

The twelve maps in this appendix show the high and low
temperatures of various major cities in the United States
throughout the year. They are reproduced from the book
"Packaging for the Small Parcel Environment", 1976, with

permission from the United Parcel Service.



AKsenuer jo dey Jayieap "0t 8nbiy
neang iy S meq ] AHVNNYI
‘(40) S3HNLYY3IAWIL IWNIHLX3
ANV ‘WNIININ ‘3DVH3IAY
‘WNWIXYIW ATIVA TVWHON

e 16
oN3231

30NYY 3UNLY¥IINIL

41 jo sourwiopad sy so FuBeyoed “nposd
WGBS A0E> UE> ‘Esi3n ia 10 WX P93 01 10
saow Mexped € se padusuadys aumendwd ur su

81




82

i
¢
1§
134
g

nrang qimdy S ) ming

Arenugqed jo deyy Jeyieep ‘L1 enBig

wemey 92
WA euneN Cy
oboiony joweN ¢¢
wAWIROW |ouneN 99

il b (6
% aN3931
a JONYY JWNLY¥IINWIL
M
" ]
u o Jreve
(1] V o« ¢
o " / ”
O A ”
37%A .
ot Wwosxdve o - v ) “ e
R Sl et S
o [} "
Y -
AsIn0
\ Yo
¢ \ oy e !
\
o \ &« (I L] |
LLD S » D
U EIRCILH N ¢ vinvuy w
t (1] - s \
\ ’ “ \ v ¥
or 1L} . 5% ‘N vo Y 1)
- L3 RN A
(o grreaiiTy e o - sT /
' b ve i g 1
o \v\_l\ o [ o - 1 T ix-.\
o |y N ~
e LY L
ClRN L S
- -
[ - o~ " - "
o [ »04u0n s v, .|\|\:J\
" i ! \ Vey o
0 B X . ,
- ’
" & « Al .Lrnal/ s ol
049 ,~7 - (N
3 IEIRAd e . «_ ." YNNI
M vung ﬂ-q (-9 /oA a ) Li __ -
|
e __
“@ '
[
o
“«
"
@
ot
it
"
=049%11une
R A4 -
F3qN . -
e )
hod ~
\ H
novavd A

U

.s.a

SNV3I0
am

”
[{]
|
n- ' L
|
”
2 Wonotr ! P
[y By '
” VUM (P
\
A 1}
" \
N [
\
1S ow.,
P PPN - 3
\
\
1
.
\
)
)
».
i
vao: !
llllllllll ﬂ\
'
]
19047 "

1y
WNOILYN
i

Vuossnon

”

AdvVYNY834
(4o) SIHUNLYYIAWIL 3IW3HLX3
ANV ‘WNWININ ‘39VH3AY
‘WNWIXYN ATIVA TVAHON

duideyoed
1 Jo dueuuopad ayr so Surdexded “1nposd u $2.0)1vy
WEIUSIS 58 UBD ‘BSIIA A IO SIWIIIND PlO3 OF 10y wouy
sAow aexded e se vuucucu_._: AuMeRIIdWI Ul suoniEe

s u«..—ot.q /
” e .
”
™ N\
" envIgIm e u] -
Wl r=——--—a ——yt— ,./
wl) s ! .
! ”® ' 3 /
’ ] o l%v¢e | .
- " u
' ! o ' “ - -
L3 ! ” ! SN vans N
v BoYvuYwY - ﬂ, " N
' 11 I u ' 113 " .. [
VROMY I S
o m o fncsine ! « ' e T
Lo o @O h o leevasovas 3 i
viao ' o o u - J
T —— “. Xow y | . .t
' e & R Y
i T P tv92a
1 i - L4 KX . /
“ ._ ' e S or R
! e ! o8 . Wl omsdes
! il - . " *
v ! ot ' U3 Y ] MR
1 NOILINAS | Adt ‘ . o
-=- wdamio ct awvas | c Java B [ Bhtimras
] tr N . 18 f . 3
-1! 4 LIRS N
e v-- y 0> ' " " S,
LATPLIR] i 1Tt eeelll? Lo * 13 . o .
o u».».uu ) = cl,s . 3 ER o
v ! - ! \: ] o
] N /
lllllll Y UL ” 20mve Se-atvin “ 3 EIITLY
- = ' ~~ea "
" ' " ' BT
1]} 1 " ! . . . 1)
AL o= « 0 tey
e Moeva
ey ey @ 3
”« ey’ In0us w sos e
- O. (3 011, ved
Ilv:'cb:u 13 ..-. " tr st
A
H [ : ;0 "
" )
3
)
" ™ ,
vnoss
104811 o SETEN - I Cuvi, g2¢
LLB AT " e - f
» ;
ol Ova ' 1o/
’ g L I oW
- ooaee st J "
- 1 '
— " P Suvsoes M BATSITANY ETR
" uavn v [l eve t.ﬁ‘ et Ot T 0T | o
" «« W uaov =~ ) ™
N - ioe /dgp«\//-



yose jo depy seyieap ‘21 ainbi4

neasng sayiray 'S ) eirg women 72
-

WAWIVIN [SWION CP
sBossay |puneN ¢S
wWAWIROW [SUNeN 99

HOHYVIN
‘(do) S3YNLYHIIW3L IWN3HLX3
ANV ‘WNNININ ‘3DVH3AV
‘WNAWIXYIN ATIVA TVINHON

'\
B oyl 14 .
\ aN3937 « /
\
. 3ONVY 3UNLYYIINIL e Suideyord
" X AHaoue ay1 jo suewsopad Yy o ‘Budeyded ‘dnposd ut s
w ueoyiudis IsNEd UED BSIAA 1A JO SIWIIND PIOY O1 10y
o n — o soaow afexyded B s padusuAdN3 UMIBIINWIOL Ul SUOHLRLEL ‘
@
" W . [ / \ /
of
w
J Neolo wvawo  fwossnon V' 1 [ Quowey
' » » 258w LY L ' o ©
hw“.-)u: [} LARAY s v Il . \ " N .
o LU I PRA-E ) \ " o /
w e B " \ 7 \ o o f owviom . —
1] -
' | ! ;oS ) ” —_———— ———y T,
. ' ! \ “iNOa o T i !
! A9In03 \ ” ' " f
(S DCTLAN 3 ! svos iy : .
" \ Y e ! oo Jived? o X o 0N
' \ % gy WoAAIMS [ ) o Qosvenn | .
vl ' A R l i Yormmmoneman, - “ ! 0§ R S
0N BRI S ol rivur u K 1" " STl wd ! . ) Ul EITVe H .
" L \ s o \ v &y W™ ' 1 ! 3 » Rorvvarny ! ' \ '
" 2% % N lo \mmm == 18 [T rLlll (1] ¥50% " « ' ' o ! ’ __ V- 201 3 0
"R, w o Q7 " / LN PRGN v Wi a0 I t : " L
TH AN . c-N ! “amey . t : ! o \ o L "» u.:%._--:o K 13 . o« B
- . - '
o \\ - vy 3 - t lx«—kﬂ m . lh-m.<!" .rllluﬂuw. 1 o f " AT ELA PR, o 3,//
o |y M L Lee « -y = ' o ' S
" v o Bougen. - Tlill’lllllvI!-ll.llrryl Y ey ! KR .“ !
" ut\\l\l\ o .n.); P H e ) itlllllllx.h! 1 i o \,
- , P [l i | [ TR 1 se23a 9w N
p n.\ﬂ./!v - IR “ a3 . * nor | « ! ! v w2
v ptaw s s N [ ' ' ' LU0 g 1 N
” 21104¥0% '« -’ v s BY ) H R
o T \ \ 2 K I Py vimom % “ - h ; “ s ] omsaes
" 4 \. ! ! ' R N i * . o
¢ w . ! [P W \ | e o ] o . “ '
LI - ~ 3 DLLLTOTH) N L. SNV NOILINNE | AL [ y
T ITRES b e { 4 \ pmm e e e o 02 o Juaana0 o s | o Qo . 938:3wves
I3 BATTIEYE Y / A 3\ < \ s __ u- 3 ow Y, n- HC ¢ ) ML A s
N NP, 4% -
” N P eLy «ffsremnred W1 g i - \ ® L " ' u / ey ow \
o e, ye—ao '
¢ P-c » \ | w [foovone Vo e fimeen g 1 a0 ; wl ' n :
: @ P ' Y ooe 3 .-.Ju.,._. H | ) 4 Bl ®
" . , WYL h " ' ' I
" \ " o ' 1 ' t
" w..-,/-uor " oy ! « Se-stvin “ B RALRE
vao! + e TN I aawvy | - - o
" a- ! P ' R .
- - ' o ! « ‘ l T e .
! a11d - vy
« w P orvains i « Waevy __ [T 143 s
100 | o WY o [N
" « Bwwim | [ a- e o oo 34 Rl b [ISIH
(13 1" 5 13 - c—— Oua .n a0113a « "
Pl v ! “ e 0t N
" Toed 0 T RS ALV, et WL e ———— oS A3 1] o
. b (¥ Gl (L «
oo LCTELIBE L) ”"- ' w .
\ .
. L3 . ! oses ” ‘ » ;
P v [N o ! [ n ] vossm, ‘R . vl
\ ” ” suvesng I M vl’\/\v/; " LA FT1
AR ~ " ! g frorsine T T !
o 1. 4
1ot u v <o: 173 o 30
" " ava N ! . ' J. vt
e frovers | f—— BN v - Y s. o ”" 7w
1 / f ,/: LY " i
iNOw @ "
114 L™ e w Q@ Juavu « -.: an— T ¢ 14
N QUYmOILYN «® CEIEIAL) ~L ¢ " N
1t t —Psv, Y
RKIFLL w " Jra s X
o



nraing 13y1eda S’

4
¢
(11
14 -
1
....ou
g 0 F‘ .
3 ELRLIN
I3 . .
"
w
PN t
R t
Lo
Lo
o
o \ !
« (
notiavd

”° .

. C‘_\

judy jo dey seyieap g1 @anbjy

iddv

n ‘eieg
seme 92
¢
wawruw puseN € (do) S3HNLVH3JANIL IWN3HLX3
#Boioay jpuneN §¢ ‘ '
whwizow (ouseN 99 aNv ‘WNNINIW 3OVH3AV
- ¢
et L6 WNWIXYIN ATIva TVINHON
“\ LLELER]
JONYY J¥NLYYIdWIL 3uideyoed
it a1 Jo aourwiopad gy Jo Juidexoed dnposd Lt s
Y )
M JuedytuBis ISNED UED ESIIA DA IO SIWIUIXI PO 01 10y W0y
. " saaow afexded v se vouco:uaxu anmeiadwal Ul SLONEUE Y
o w e
1 y 1"
« “ e
P -
A /3 -qugw..»l\nf/
17%a LB BRI \ 1 \
o Wwosxdvr «T DA T L /
ot [ ——— \
, [ _1 o ! e —
& \ ' ” ———————— ' /
I R ) .—.""m- ' ”® i
S BUCLIN . iy | .
\ [ b o ; w N
I3 \ < \ i ™ ofve >
t R s g ! 1- cammas wy o ) u“ R
N ! R e LU " h .- .
w it S w e a SN . : i B LR
« \ o« 173 — v S g " ) o oV vavwy " . . o . /:
w P 9|Ho...|'|-: o Pamneman s L YO wl o [ <
33A w / 1 o W vwouv Ix0 wl! PP " :
awy ' ST ‘ s s Janouano |
" - " o i svay | o nev A (4 ELAZSEAAT .,,
g U Caeen " “Yhe T ' o [
[ o .- e e—ei——-— -————— - m . . x [l .
. . ) R L u S
- ' Tee=d4l
1@ - [ h [t L o
L1 . ” | 1 Se~ao
moma AN . ' "
! ! s
\ 10 " ._ "
Ny " 1
\ 144 or '
. swve | o [l oaanaa ee Jrorsdne A L PRI
— llllll ———————— , anved 1 o 17v¢ ” EAA
!lllll.n.vun. ¢ [ " ! o . 0 "
/ \ o LR o 205 | s ' N
\ e o Fomme—all O i "
! vie! e-- o (3 ENh
X o w g7 S
samiowsda | " wiwom ue i \ 2 o o
\ @ \
. ! 1 “.__n n i SIS
L L T .y TR v
——— o o - ®
A o vaor -4 ' .
- llll..allnl:l_\ " " , Saoms .
- | .
| E3 T ] - "
" :
w ot ! ey 9t Lo« !
Q3 i Sy o In0LS TS RALL
B -7 W) ELRRY 2 o
o = ey 1S . .
AL H
$3m wl ‘
LLYSLIRT Ll ) .
B it
3 ol YOO, L el cevieeze
R N :
t
ot .-u\t
i "
L » AL A
InvI0es 0¢ i«
3]

LA
WwmoLLYN L
RERLL




Kep jo dep Jayiesp 1 @inbiy

neang 1a4ieay ‘SN viv(
AVIN

wemoq 2

wnwruim [owseN (Y ‘(40) S3HNLYHI4WIL IW3HLIX3

obossay jouseN ¢¢

umeTe pseN 99 ANY ‘WNWININ ‘3OVH3AY
‘WNWIXYN ATIVA TYWHON

Jurdrgond
a1 jJo duewsopad i so Jureyded 1dnposd U sasnpiy
wedyiudis 3sned URd ‘ESIIA A JO SIWIINI PIOI 01 10§ WOl
saaow a¥exoed e se padusuadxs umesadwal Ul suoneLR

isoybiy 1§
aN3 931

JONYY 3¥NLYNIIVAL

ﬂn .- o
1 OINQiNY
L) 1Mv380 noLINOM "
2istvm o laaw K nvs /

¥y L .
o) H_ ' L ' -y
N e | w g /
o \ T LLIATT — ———
Ve | Fars mm————e Sm— .
i e A0, 1 i o, ' /
\ ramow | b ' ' .
o wlho" H T ou I “ N
' \ | ) ' w Jorren N
[ . . " ! ! 1 o« ! o .
'8 BN S o [l YiNvUY L \. (L ' . KN KLY N
o " N " \ [ " . \ h
\ « \ v ® W .
" “ 2% g L8 vy o e @ 0t , »
M- ’ w N ; -
L RALDATENY BETNEEY Y SO A o N I
“ g v [l vonave % .’ s Mt ) devisavis 7 o
“ 2l e 1w M Lo K " ~
\Jy « t v ol wgvn. -5 R ¢
. , - N o ) ;
”° \\u/l: AN ==/ os = 13 ' ] J/
- . . \ -o _ v vOdA  ag
" kuf\ PN " ; o e [ Te-l ke KAl N
" 3104808 7w ar ™ S 0w ! [T S It}
~ Ve N ! ' N o~tins
S« ! ] °® © . L
/ / (Y i >
T B \_ ! L @ vy N
~ < . .
* v (L YY) o .
o Jureaomd A e e m—em e lllaﬂd. : ang -. bl N . W Ry
\ (3 __ a 3 ow L3 h 1ve . "
snemnte> 86 1 A \ s “ _: " ' ”H . " e
\ \ Rl TP i
m \ \ o ey .__ _——— X r:v “ L4
. 4 | == ﬁn s W ondy [
o ) J . u©
1 ! ' / F— »
! o Iy ; "
o h R vele©)
oo Burowvy Tl y
" " h Y "
1t J ‘-
g a- i N ! . \ -
.t. [Tt .ot ® .
mousos_ ¥27y s i N
o o AT ) s LT - o o~y IN0LS s RLLI 2 u“”..v .
L T (3 " Tl \ I - - Oua , ¢ ‘40124 _— « .
W N N R ~ e 00 . .
- v LS. “'-llllllllluurtmn . ) . ST 2 ‘
Vo v I woudwene T o « g ol s « /
Vol .-~ " L’ _
! 144 “ “B o e
-
. poRl] os [l revwsie & |1 n..l..o.
“ \ / " o5 ] moss1va o s g T
« A o Poe wl ey « Ny
noeIaY> wo n ! " ;
o8 ) . ———— Ny " \ \ " I
i . or ] h 114 <" ::-: LT TS
e ¥ I Swve an /\ ] b
\ . 1y
N .1..‘9:.;. i$ " [HHAT) S 4 t
s S "“ e | T~Tva



eunr jo depy Jayieep ‘Sl

EERIEITINEINLERONR e W 7o | -
iseme p,

wAwIUY [SWION CP
sbossny PuioN §¢
WAWIEOW (OWION 99

3aNAr

‘(40) S3HNLVYY3IAWN3L 3WN3HLIX3

ANV ‘WNWININ '3DOVH3AV
‘WNNIXYIN ATIvVa TVINHON

e
S seyb 1§ .
aN3939
]
IONVY JUNLYHIWAL \ .
o 1A Judeyand
" M “maove a1 jo dduswiopad ayr o ‘Burdeyded ‘vnpo.d ur sdunpe;
w i - / WeouBis ISNED UBD ESIIA LA JO SIWIAINI PIOD O 10y WO
" ”“ ph . sasow afeyoed ® sE padudLadad uMELWI Ul SuHRLTy
” Y
v V Ll u / \ /
u . .
« " ovawo  ‘wossnon Y Frad /
TR S am ' " w o .
10 liwotsdvr Y vy Los -y \ R "o " /
[ == o 1 4
[ Ll H Y 01w D —
’ . ' g wfoene e
Ve v ' [ h ——— ' /
' -[rvavwoo, L o ' ” '
\ M on | 13 ' .
™ o |\ : h ) o o 1 NG
' i . w fosven | .
" " \ o ! : L | 0 ' 4 ,.‘r.’
o S « vinvuv " \. o ' “ A 1} LLLY S
N . [ 5 .
¢ " \ o o / v O s ¢ oY Nevwy € ‘\ \ "
o . Sl ey - e wT ' 4 o .
" ” 2% 1M )\\lll “ ~ ' " < o N
s Wevorsavn IS -ra o s« Jaowine ! [ o B0
@ " <..¢. p ) . L] J svxy « e ' oo [ esvisavis 10°
“ \\“ s J wory o~ 27%A u.lxw\ Commru o=t ™ “Ine -0 h « I
\JV. ” A N EULEERd e A o ! . ™
. ow e A L L " ; -
L " \I\l\\\ P \.1\ i P S mean Lty LY TN 1)
" - -~ , " - < \ ' - 1 BE \
- PRAN PPy ' ' W s
" 210490M . . -’ \ [l ' \ s, omtdug J
e ‘ \ Ja b ) ; " N 4
L] o ‘ . ' 4 e 3 ” T
" 7 4 . ' i ; . \
B A :\-l/\ M W oL | o aud ne t .
LT YU LTI :. o (78 DO\LLT-LTR) » . . e
LE ERIRET A \. ! \ o wianag : el o i . g
.... AAL I .o.fll\ \\. S o ,: wl ! _. " ' L 3TN o
o Send 10 [ snewnv0d Lo Ll rnln ! o . o Y \
" | L ._ v u ol v PO g TS 2L -- ~ ol oma
™ , . " duavie ! Nl “ =1e *
mwm 1 ‘ [ ]
«“ o..uo.r\|| samonsag wawow” ! w ' r/ \ , o0 .
. I " oo mvin ! » 1 )
o " Mtudh o faeney TTTIS-L
Ity ' " ' RIS
" * H [ ! "k T N
“ A ” L
] ] aeve R o N I TR
" ™ | . x ' v A0 B B il DR
" .. —— .- 'Icwrﬂbl..-. .I.DJJ: | " o ;
00 e ™ S YT N S e o
. =9 " B un " o , o Vi
v » [l woiomane @y, It ! « ‘ /
. Voo J-— & ¢ [ ”" i It /
is \ I ! o ] BAsaiid ol ewviiuoe
\uh/o vl! I} wuvepig ! S ~ e~ s ene. .
x| N , o | o roswe “1 " om BT \
A I ol N «9. o ] 9 i
4 ] ] ;
o Jrovvs> Lavow] wm] o« w : ] o = .
. 0yt — e Vo ...:.L o fll vecasy
" e .’.:..-.ﬁ_ , w[ginvioes u o
" . N Sl n o0 ™
o “ o0 | ~<"tva v/

. .c\,..\

”



87

nraung 1YL SN RIRg

\ .

noeavd A

'

/.z\...\

" ”
nv(w

e @

" I

tYaILLIYH

o~
s

LIP-LIRT I )
d-

L\

n213%vy

SM L= T

~ ¢o vO\
A =m 7 7
“IWSY . s

)
, o
o 1V (1]

Ainp jo dep sayieap 94 8inbiy

seme 9z

wAwiuy SwiON Cp
oboioay jsuveN ¢§
whuwixoW [DwiON 99
saybi 1§
aN39311

IONYY JUNLYYIIWIL

tuo1snom

13y
IYNQILY N
RERLL

AlNr
(40) S3YNLVHI4WIL 3IWIHLIX3
ANY ‘WNWININ ‘3DVH3IAVY
. ‘WNWIXVIW ATIVA IVWHON

Juiieqoed
1 Jo durwiopdd i so Fuildeyded wnposd ui sasnprw
/ WedLIuBIs dsnEd UBD ‘BSIAA 2014 JO SIWIIINI POd 01 10y woy;
sasow afexyded e se padudsuadvd nmiessdwa wr suo ey

s o \ .
" . g \ /,
[ v ooy
o v W
[ .
- "0
” "
[ GNY 0w . —
(7] o I Sc— T,
HANOA
¢ B ivos o1 " 1 / .
" o o /
o o fovvan .
S~ 1" ™ . or 1 .
S, vana w
" Sea o o .
I u foriavay
1 I .
“omy ! LON "
02 EETIGATTY " ! M ! os
t ' svry, o i . v Wasvitovs,
S ———— -
el T S _. ”
o T T - - " T
Sl I (v32a
1 - v
i | ! .l * DAl
1" ' ! ' 40 e {
1 i m " O~idas
1 i ' s
(] 1 v B o
I ” )
| " [
Snve NOILINAT A0 .
rem e e M (NS LIIUITENVE Prtals o N By
» " t , PRI o
' te t« . .
o "L ol ! o
LRLETT R IAJI:Illl:JnJ:O!u._: " s
v Juvie ! Tt O Bl g
¢ Wniwon"! o« ;oW J
- ! h \/ o
8 . mein ! -
.- arl eyt IR A ] g
||||||| -—— w fpaonnr T N
o ! " h Y .
1 ' T
1 "
' M I ot [ o s
) L13 Qlavy "
\ 1 ”" yavr
' " 1 In048 5 LITEY 3 vss
' " fm—— ot ¢ NE CIISZES
N 4 ' N . e
e e avg g N ' s .
N u " ©
. \_
" ” K
ol vencssie suveigs
t W vuvesig S SuTiRte
" LLTSTRRITY " . N
[ 0. Omva »
" . v g , .
. UL o P "
"ot~ AT .0 LT
o Juavm = inOw ;o ImviuOes o
” ” ELAC RS — .
" o Bavn —n o0
" © T8 7 v\//.
1ot ~



nrang JayIay SN eieg

”
« N 1 jo aouewsopdd gt g0 c3uideyoed cianposd ur sk
o | wedyudis 3sned UBd 'BSII NN SO SIWIIIND PlUI OF 10§ WO |
sasow afeyded ® st paduaUAdNd miesddwal Ul suonRLTy |
sh .
INOLNY
o o XU Wowao  lwosenon n Qo
3gsv M\»\\Jw..t!\ﬂ_/z atn K t v «
E AT \ .
vyt (S X \ " o //
J.\\|=\|| ' w14 ¥ s ”“ anviam .
\ ——
. : 5 . ) #« P e e e L *
w [ ! ==
' AvaIm09, \ ! [ ..."uw.. : 1] ' /
v “inow ! S u Al ol .
v ! b Twes ! " ; L] »
(] A1 M (A< } . H
¢ ' P P Y] W ! o Posve s | -
73 [ v oo ! " | R " ) h ! " \ .
2w [l vinvur » /oot 1 ERE I . van. 3
[ / s \ o - ”» ot ! -
o« o A , v ¥ L | ' o8 MOV Vuvwy ” . B
’
& LA R PII S Nobl Bt Rl 1T LY [YCIN T ' o« 7 '
w Bsreriivn N u....uull - t \ " LA 10l veouv 120 o | ! W L o o .
s IN " 4 M . N Cd
] el o e " - " sou <) t yav ! c 1 svay "* ey : v P aavisarns A LERN
] \\7 w o wl” 211%a |...u.w\ O .: ¥ne T « « o W ™
7~ @ v Ll LR e — e — -2 e _ 101 Yo p . " w0 .
o o IMN e m T W \., of \ L ' meesl TN o R ¥
PR [ ) | L AT LI R
" iﬁwr/\v\ o sou - m . e | ! : gy i kR
“ So..o.. \\ v PR R Kt ! " | ! i " cattae
" \ lo £ Co vimda (6 ' or ! W, s .
.v \M X A A, N i ! " " TN
@ o " wi [semei ft ® ' \, \ | o . b o \
- “ 3 .
" I LT / oyt ~ e [iavenon N\ L. IR FTTU TR n.oh-uo..i__ « B 3383 as
vimgrda 1 ¢ ....:. K \ i " 1 2%
v Wevaimg " voeT e he _Joml L4 Iy ' "
¢ i snemnao) 8 ;o \ ” w Lo} !
[ o \ . , .
o , ' 27313} \ s oo o H o :
s .ox._. e » \ o o [rivoe Iy KD ”
"» {1} ) s [l samowsaa niwow
0.30_ \ . ot “ "
st -~—- BN (] S €.
o« - lr o i R 'I:mv' WIN 18
] vao! ! ————d i
[ 4P ”" .
' | ” | ' T o
N\, 1 ALD )
o Sel " 1 178 g K
Ave s $1904Y | ” H Savs
CH CGIEL N IuNIw icd i KR
" 4 “. i - ave :
) ; e e e e
oot e h iy
no19% 80 e '
. - !
3 i ' ot o [ vonossim
o Wayvnsig ! 98 o111 o e~
¥ ETYSIRRITY - A
o \ " ' N ol Omvan
! N .
i A Ul ave a : 0
v Jrovievd F—_———l ] ' !
. -
« / "ot —, : ! cazaee
v — dn
* 1\ AN “ e e
N wHonve [FIEIAT) -
edim "t 0

1snBny jo depy Jayiesp “21L ainbig

seme 92

whwiviy [SwWiON Cp
s8o.0ay jpuueN ¢¢
wWAWINOW |DWION 99

ey 16
GN3937

JONYY JuNLVYIINIL

1snonv

‘(40) S3YNLVHYIAWIL IWIHLIX3

ANV ‘WAWINIW '3DVH3AY
‘WNWIXVIN ATIVa TYWHON

Jurdevard




89

nrding Juivay y ) P

nviw
w i

o
»
"
£l "
" 0L
G BTG PN
o \\n i o M
2 3
1}
e .y
o PR e
" PRY
[ e
1] .
" o ’
b e A
.« ' [ T LI
vwmerze | % Mogva

' , woune |
N EIER L o EXXO
R NG -
~
e\l o
ey et
~0 el (11
s Ty  TE " T
o Beoise v : —"
corce 2 o
Sl 7
o »
<
| o (]
[
10

\ .

”w

»s JnOavY A

A

Jaquialdeg jo depy Jayieap ‘gl ainbi4
H39W3L1d3S

wemoq

wAWIIY |OWION Y
AY |PuuON ﬂn
WAWIESW |BUNON 99

eyl 14

aN3931
JONYY J¥NLIYNIdNIL

(4o0) S3HUNLVYY3dWIL IW3HLX3
ANV ‘WNININ ‘3DVH3AVY
‘WNWIXYIN ATIVG TYWHON

‘JuiBeyoed
1 jo duewsopad ayr so “BuiSexded dnposd ur saunpi

Juedyiudis 3sNed UBd 'BSISA 3DLA JO SIWIIIXI PJOd O] 10y WoO)
sasow adexoed ® se paduauadxd aunjesadwal Ul suolelIE

"
OuoINY
swva w0 luousnow ¢ 'Y Fen /
“ » .
0 \
sc [l awviam . —~
—
LR i aiatabt R pht
' w
wl]
' i
' s Wosve N
4_ L "
1
vinvuy . R s . col A
[ \ v O g~ ' ) uforvevey
NI AR TS [T T, L " T S TV ! o
- —
.-,_.Ho b : " \ " (AT ¢ [l vaouv 130 o _. o [rovane IS
e teo 134) " ov ! 0" ) svay | -nev S0
K Yol MBS G el -0 . SYRe- oA [ ! J
v R B I __llllln SR Tyw oy ! ,f
- H\s - " 1 ! Tt + !
L, o ! ! ' \
(\ - ' 1 "
“ _'a\ i ' o v " omsdes
’ |1 " ! .
P o ' I ® o 2 \
Sema 1 ) o ”" ' \
' N ' ; o5 o asid th .
P e Ty e T P ~ 307 o Ruaaa w QO o W
. . ” 143
” 1 1" a .. o I ) o 1w . . "
v il snewnt0> 104 ” w L I i " ,
« \ n fevoomy R R E kP o3 e 1
1 1t w B11ive ' M k30 "
00t o' wiwow ! N
oro, - o1 o i %
T ' 2 X KRR
Tt Nemeo . ] o !
o - ——aa T~ -l 0
@ ' S Al .
" ! =Sal f2
™ ousde (1 a5 __ e " ey
o Roiave " a P
(13 " ! ) vy
oot “IIII o K o |l 15100 of Myaived
"t | A t
" .\ B o “ J )t " \
.u N $3um 0 , .
¢ St " I a . 'S ! i \
v AAu- L
¢ o avmie 1 0 1] IRl KLLMD
” 1 e nOLSIT VA [ 73 RN !
»” 143 1 \Onvg, ,
o [ " " ) "
o Ve W ! g " b a i
. — e J e L ] v o
14 o — ! g v190.5Y
0 gy e 1 ! vroes” o
LR Rauld vy Y 1w
3 Hu 9ove T~ u t
" “
"



neang 1aqieaz ‘SN eieg

18q030Q jo dep Jeyieam ‘61 einbi4

uemey gz

WAWIUIW |SWseN Y
obossay pusen §¢
WAWIRSW [PuneN 99

‘(40) S3YNLVYHIIWIL IW3H1IX3

d4380100

ANV ‘WNWININ ‘3DVY3IAY
‘'WAWIXYIN ATIVQ TYHON

. isoybi 16 .
AN3931 /
" FONVY J¥NLYNIGNIL H
y Mo ‘Sudeyoed
i o Suao a1 jo duswiopdd I so “Burdeyded “1dnposd ur saingiey
“ ” / WEdIuBis SNED UED ELIIA DA JO SIWINXI PIOd O 10y WO
" P « \ . $3a0w Ifeyded § se PIdUILAANY niesadwar ur suonene
N NN
[ 1 omowy
o Ay wossnow o 1 W /
37%A &« 13
1t Wwotadvr " “ *
o J " « /
” » ” [LAa1L] or \Jl
- - ' — .
uiuca @ i !
w Mivos wl! L] ! /.
« \ « ' " ! o
I K "l 1 w Jorveu &. /.
ou N semesemes L] ] « | " ..r -
L EihiLH Sl wl ' i ELLYOA
t u \ " N . " i t ’ \
] 19 oYvyrwy U
o s .: 2 W ! e “ ! v wl| o -
o JIVUILIVN TN ] £} qtoxq..no ™ 1 4 novIne N « A\ &% —_
u " 3 ! " ' . 3 R EL
: WoI13IvY - ! _r svay new ' wPaovasavas o i ()
- w |y » u.-“.qa«.n.tt'| \ P 1} I l(alu@lllJ w f o A ©
« X Y Ay R Am el L ww ! o LK ™
2 Tz ~ 4 ] el P . ' "
o -~ A S " 2t N e [ ! A L BEXal
- =~
P ...o.-o.. TN, e Sy e " h | 7 ! o
«© N K " / (L« u ..-. ! I Y J
[ " v \_ Aeeany \. el o " e i " " o
P S NOLONI 3 N o0 B avumiond \ ——— vy NOILINAL & Ay ! L 18
. ««..._u..._u g va / j. \ o ll-llllllllt.. 15 il vianze : awves | « v N odtiomres
o L) T ' ” avws v ..:
, .
\ ” vl w ' LU "
: " |\. \ aflinoomn g [TTm Tyl W " . ef o
\ vig! ~too . )
" samonsae o s nn»o.. ) . ] i 4 .o.... L3 '
\ o« o 1 " / ! . )
*. ] ! ' ) . .
oot TNemeel 2T e M sanyy =) “5 g
Vi ————aed ~—
.- r - ] ! T *
\ 1 L ' K ~< A " .
' <.
owaane AN ! ”“ a2 ! o ¢~ B My
1704v ' e -
A | o ! W e anous ;N nos o B
H fm———t o .o L aved;
\ " ! cm el B o W S s i
I ey " e N ,
e ———e oY AL . !
no19muNe .,_ - 7 o s “ s s « ’
Jo~ ! [ o o
osuvyey' " ' % o vinostim o
N pT] . o Wawvwis 1 0t B 4 ~ ~———. vl omviisce
d \ o 1w ) HossIVA ol - e TNt \
" \ ) nl vo: : Yo
¢ Rnovavy A W * won ! - .. . " /
o . ¢ et ——— g B ! (134 ' \ " :
- 1
U ot —— ! " -t -:.:L gty
(Y tNd & Jeavm [{ 3" Y N ! o [avvroet o Y [ i
' o ” o [l vave e < ! ! "
1 L w7 VIV T £ u
H a | v f\/
” " | Y < N




91

Jequienop jo depy Jeyleapn ‘02 einbi4

neang 4y SN meg

emeq 2

wAwuIW [OWeN Cy
sboioay jpuwseN ¢¢
wowIReW (PULeN 99

LU
GN3931

JONVY JUNLYNIIWIL

[ .
nOS. a

*" 439vNd S

L3 " \ t
“ n 2% =
[

LeeN_

SvuaLAvm
wonnve F

o
o«
o \\ﬁ o © .
. " 0!\||I|\ Tt .l\;.
- . \

s i} »Y00u0m

"< LTS LR
" r? -

AYNOILY N
cupam A€

H38W3AON

‘(do) S3YNLVHIAWIL IW3HLX3

ANV ‘WNININ ‘3DVH3IAVY
‘WNNWIXVYIN ATIV3 TVINHON

‘Buidexded

‘1onposd Ul sanpiey

a1 jo uvwiopad i Jo “SuiSeyded
WEDYIUSIS ISNED UBD ‘WSIIA DN\ JO SIWIIIXD PIOd 0% 10y WO

saa0w fexyoed ® $B PIdUIIAANI NIRIIUWSI UL sUOHIBLIE,

ANV Iw —~
- - Lfo,- ' —.
h -
] u ' /
' h .
| o h ® 1N\
' wfoven | D
I » f -
” [l " -
' " | lal K1TVON \
owavey _. u“ K
I b - " L " |-
] 3 . -
( 1 w 20 | ® . N DN
- r-) »v | svayy new ' w Woevasovns i Moy
g " Sen Cemmgp | ===t o S " BN %
v o e |h\|\ [ LA e T ! 1 ! w *
H _III-II e —ta e ll.m-llldnlx I « . "
t | ! kR . o
" < " " “ ' L A} T “«u.» «
. -~
-\ ..»ﬂ.o.— \ ” ' 1 i ” \ o \
v vimuda 5§ .. - ¢ H : w| N mloman
.: o i ‘ n- . » - T+
—r vn | . “ ® geaild ! o \
va wOILLIMAT 1
remm—— e —— . P Y RUCTECY Porrei « P W e
tow n- Vs “ H aws ss [l avs
|||||||| \ ! o ' . " N
\ L3 L " ! , ' ,
\ v oomn b T, w0 " ' wd " /_
LIATH = / 3 KL « ;
Nivow K | o
' A "
_rvrln,:::L_ i " i [l e
[ . "
1 R I .
h ' SSal w
- ¢ S ows
iy "’ < '
) " mous ! s asos 1 sy
o] «011 T w /
v, K ~
N ! 0 [13 \
’ . ’
t [ . "
n ‘ - /
LALTTIT /
[ - — . 0 CmvS.0Ce
oT - ' Tt !
L] ,.0..19.. TRTETE B
’ . =,
8 AL [ 4w
q
e i OUMU R
~  inow ¢ nv3001! o ¥
VYN — ! 4]
114 o POV Tl o ‘ "
% /x.: 1.«



92

Jaquiadeq jo dep Jeyieep "1z ainbi4
H39W3030

neaing Ja4iedp ‘$ N eing wemeq 22
wowtuty (swseN gy ‘(do) S3YNLVH3IAWIL 3IW3HLX3

obosony jpuwseN ¢¢
SN BN # ANV ‘WNWININ ‘3DVH3IAY
‘WNWIXVYIN ATIVA TVIAHON

g
¥ eyl 16
“m aN3931
FONVY JUNLYNI4NAL
. “na0ue ‘Buldrvoed
o " . Y1 jo dduruwnopad Y1 o ‘Burdeyded dnposd ur s
[l Baided JUBIIUSIS I5NED UBD "BSIIA XN\ JO SIWIIIND PIOI O 10y Wui)
I 1uady H | Y )
u vawvy . saaow a¥exowd ® ¥ PIdUSUAINI umesadwdl Ui suonre
o \ L ! \
" V e« / N
"« . \
" omouny
u .. / o vt /
W I ] ' .
] to:_u«ﬁuu ” « /
L ’ " v [l owviow ‘- —~——
" _—————— ~— ] .
[ [ J It = /
Y o wl) s ! .
o , ' e ! i i TN
\ 1A H v fosven | .
"3 % L 4 s “" ) LTSRN Lo I " . (4 Rt .
o B B350 ~ v [l vawvuy ¢ L ! "t wl ! « ' o ff vana® ;
s, s - AN : , : \
' " \ oyt \ v 5E gy IS 1 ¢ ) afovvever ; e , \
o vl EAEE Y S SRR S iadd Rl e | T WO Tl h " vl
ol | o ol - [ \ " -._E.._. ov [l YwoMv Tx0 o __ " Binovane ,_ « T T
o wonve ® “® v ! ”» ! vy « e h o [ eavisor, o sz
11 29%A !\w— Cmmen @ | ==t ” Cmm———y ” h B o /J
L s " EA LS, [ .. S Ymo . ad Lon )
L x . H et it 2. At Y T . ) . It
¢ « oA fn- \ " ] ————al . " \
n&/’ ———— D H ) e N L o B n \
(L3 S e ey o S ‘. T oy | " 1 ! S~ M R \
3 B .~ aurmns! 5y s ' [ ! ) ' s " .
P M 7 ] ! 1Y N 3 KLt
da-y ) ! [ vaNIA gp | s- - ' 1 N
[ Yy e N o 1 . w- u o
Ll TN ~ \ " 0 ! @ i [ .
[ : .
ot [l iavemdmd \ 1|Ilc|l'lllll—ﬂ(m_. e f waamaa o QIS « B M ERENET
” __ a- (8 ‘ow ,. L & L _ ”® i 49vs . 2 vt
NP 0% o . <
snemnv0d 2 |y g 7 \ a Ll (O R " 05 ! " . _ M _
_. o [02vom3;} \ oc 00y B B r " ’
oMYy ge ne o N 1avag ! b I i - el
AN s 5
\ _ o
e mvin » will viemd
::,:.n:r-u... i
; "e " .
L Ttnie \?L [13 3 .
woisos_1-1 04t e« [l asos 1 Hit
el *01124 o i .
N
fn . o o
@ 2~ .
n919MIANE ¢ )
T 3-— mn . J
” .
" c.So...u-nIl\l‘:/.. ] eriiece
AN ;
s
[ _.oxvo... b ..o..\ I

"
[ e ”« J «

.

\: :.:::

— InNOw ! InvI0et o T ) |

P e

w1371 S " , o
o | —va e\//‘

\
'



93
LIST OF REFERENCES

Burgess, G., A_Model for Temperature Variations Inside Trailers and Railcars,

Consortium of Distribution Packaging Report, Michigan State University, 1992.

Macro, A., Software Engineering: Concepts and Management, Prentice Hall, 1990.

Mayrhauser, A., Software Engineering: Methods and Management, Academic Press,
1990.

MicroSoft Software Development Kit Reference 3.0, Microsoft, 1990

Microsoft C 6.0 Reference, Microsoft, 1990

Packaging for the Small Parcel Environment, United Parcel Service, 1976.

Petzold, C., Guide to Windows Applications Development, Microsoft Press, 1991.

Pressman, R., Software Engineering - A Beginner’s Guide, McGraw-Hill Book
Company, 1988.



94

Smith, D. & Wood, K., Engineering Qualit are - A Review of Current Practices
Standards and Guidelines including New Methods and Development Tools, Second

Edition, Elsevier Applied Science, 1989.

Sneed, H., Software Engineering Management, Halsted Press, 1989.



muw‘ﬁﬂMuﬂliMm“m"um||mm||uu|mm



