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Introduction to AEROFLEX 2001Introduction to AEROFLEX 2001Introduction to AEROFLEX 2001Introduction to AEROFLEX 2001

This program is designed to help calculate and determine the appropriate thickness of
AEROFLEX  Closed Cell Thermal Insulation for use in HVAC & R applications (heating,
ventilation, air condition & refrigeration) and other general information for your convenience.
The technical information and recommendations are average values obtained under typical
conditions. The results described herein are based on theoretical guidelines and its accuracy
is not guaranteed, particularly when application is used in different environments.

Important
This calculation program has been made to the best of our knowledge, as an analysis aid.
Neither the manufacturer of AEROFLEX insulation materials, nor, Engineering Applications
Specialists Inc assumes any responsiblity or liability on the use of this software.
Physical properties or chemical properties of AEROFLEX Closed Cell Elastomeric Themal
Insulation represents typical average values obtained in accordance with accepted test
methods. However, the manufacturer has no control over the end applications of these
materials, particularly when used with or attached to other products.
Therefore, the same results as described herein may not be obtained, or the
recommendation made by this program may vary due to possible differences in the actual
environments. It is recommended that end user should consult the manufacturer or
authorized distributors for more information, otherwise, make their own tests to determine
adaptability of material for their particular application.
Due to continuous development of the products, some properties are subject to change
without notice.
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Features of AEROFLEX 2001Features of AEROFLEX 2001Features of AEROFLEX 2001Features of AEROFLEX 2001

• Can display in 5 languages, i.e. English , German , Chinese , Japanese and Thai.
• This computer program can recommend insulation thickness under following conditions:

1. k Value fixed (Thermal conductivity fixed) and varying%RH (relative humidity).
2. %RH fixed (relative humidity) and varying k Value (thermal conductivity).
3. Check outer surface temperature of insulation with fixed k Value.
4. Check the thickness of insulation material when fixing the outer surface temperature

and varying the k Value.
5. Under varying insulation thickness, the computer program can show the difference

of surface temperature.
6. Temperature rise, temperature drop in pipelines.
7. Temperature change in pipelines without flow.
8. Heat gain or heat loss from the metal pipes when being insulated with insulation

materials of varying thickness.
9. Energy loss from the heating and cooling system.
10. Graph recommend how to select the economic thickness of insulation.

• Calculate the thickness of AEROFLEX when being used for air-duct to prevent
condensation. Enter ambient and operating temperature.

• Calculate AEROFLEX insulation thickness when being used for storage tanks :
(1) Rectangular tank (2) Cylinder tank (3) Sphere tank
simply enter the dimensions, initial temperature, final temperature, time for storage, the
program will recommend the insulation thickness.
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• Calculate the insulation thickness when used with operating tank to determine the
thickness of insulation to prevent condensation and heat gain to the operating tank.

• Calculate R Value of various thickness of insulation sheet and tube to required R Value or
country regulation.

• Convertible between SI Unit, lmperial Unit (English unit) and kCal Unit.
• Display results in table and graph.
• Convection coefficient (ha) can be entered manually.
• Check dew point temperature, relative humidity (%RH) of the atmosphere.
• Pipe sizes, k Value (Thermal Conductivity), % relative humidity (%RH), cost of insulation

and energy can be changed or adjusted by user.
• Work fast and easy with mouse.
• To show full specifications, physical properties & technical information of AEROFLEX

Closed Cell Elastomeric Thermal Insulation as per general catalogue.

SYSTEM REQUIREMENT

System Requirement
1. IBM or IBM compatible Computer
2. Operating System : Windows 95, 98, ME, NT
3. CPU Pentium 133 or higher
4. RAM 32 MB or higher
5. VGA Resolution 800x600-256 Color or higher
6. Minimum Hard Disk Space 20 MB
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Program InstallationProgram InstallationProgram InstallationProgram Installation

Insert CDROM to CD drive and wait for AEROFLEX 2001 program to appear on screen as in
picture No.1. To execute calculation program, just simply click on desired language button.
The program is now ready to use in that language.
If you want to install in hard disk, just click on  then follow the program
instructions displayed on the screen until finish. After installation the monitor will display the
logo of AEROFLEX 2001 at the sub menu of program menu (see picture No.5).

Picture No.1 Displays AEROFLEX 2001
calculation program after inserting CDROM.
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CDROM LayoutCDROM LayoutCDROM LayoutCDROM Layout

AEROFLEX 2001 Program contents are shown in picture No.2 , Details as follows :
• Folder “English” : contents English language program.
• Folder “German” : contents German language program.
• Folder “Chinese” : contents Chinese language program.
• Folder “Japanese” : contents Japanese language program.
• Folder “Thai” : contents Thai language program.
• Folder “Install” : contents setup program for installing in hard disk
• Folder “Acrobat Reader 4” : contents setup program for installing acrobat reader

version 4.0 to windows system
• Folder “Handbook” : contents AEROFLEX 2001 program handbook file

(acrobat format file)
• AEROcd.exe : contents starting program for this CDROM

Picture No.2  Shows AEROFLEX 2001
CDROM Layout.
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Program HandbookProgram HandbookProgram HandbookProgram Handbook

AEROFLEX  2001 Handbook is created in “ACROBAT ” program. So “ACROBAT” program
is needed in your WINDOWS. “Acrobat Reader 4” program is provided in this CDROM. For
those who requires “ACROBAT”, just simply click at . “ACROBAT”
program  will be set up automatically in your WINDOWS.
After installation, the monitor will display the logo of AEROFLEX 2001 Handbook at the sub
menu of program menu (see picture No.5). Start to read the handbook just click on
“AEROFLEX 2001 Handbook” then the monitor will display the front page of the handbook
(picture No.3). Use “ACROBAT” program toolbars to read or print out to make a hard copy of
handbook. Picture No.4 displays page 2 of AEROFLEX 2001 Handbook.
AEROFLEX 2001 Handbook is also provided in the Menu file. Choose “AEROFLEX 2001
Handbook” to read.

Picture No.3 Shows the front page of
AEROFLEX Handbook.

Picture No.4 Shows page 2 of AEROFLEX
Handbook.
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Language Switch & Start AEROFLEX 2001 ProgramLanguage Switch & Start AEROFLEX 2001 ProgramLanguage Switch & Start AEROFLEX 2001 ProgramLanguage Switch & Start AEROFLEX 2001 Program

After installation “AEROFLEX 2001”, the monitor will display “AEROFLEX 2001” at the menu
of file program on “the main menu” (see picture No.5).
Language Switch is for language selection (see picture No.6) which is available in 5
languages, i.e. English, German, Chinese, Japanese and Thai . Simply click the mouse on
desired language, then click  button, “AEROFLEX 2001” will display information,
data & reports in the language that you have selected.
After language selection, start the calculation program by clicking on “AEROFLEX 2001”
from the main menu (see picture No.5), or double click icon “AEROFLEX 2001”, then the
monitor will display front page of the program (picture No.7). Click “the green button”

 at top right corner of the screen in order to begin AEROFLEX 2001.

Picture No.5 Displaying menu of
AEROFLEX 2001.
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Picture No.6 Displays language switch.

Picture No.7 Screen displaying the front page of AEROFLEX 2001.
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Main MenuMain MenuMain MenuMain Menu

Start the program, by clicking "the green button"  at top right corner of the front
page of " AEROFLEX 2001" (picture No.7), the monitor will display main menu as shown in
picture No.8. Please read *** IMPORTANT *** message carefully to assure that it is
clearly understood before using this calculation program.
"Main Menu" will be displayed in 2 portions. The "Topic Menu" which has 10 topic buttons as
shown in picture No.8 and the explanation of each topic will be displayed on the right hand
side if the cursor is placed on the topic title.
For e.g. the explanation on Low Temperature can be displayed by placing the cursor on the
"Low Temperature" topic button (picture No.9).

Picture No.8 Shows “main menu”
of AEROFLEX 2001.

Picture No.9 Provides explanation
of Low Temperature.
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    Product DataProduct DataProduct DataProduct Data

Click  for general information on AEROFLEX Closed Cell Elastomeric Thermal
Insulation. Product data topic consists of :
1. Introduction
2. Production and Application
3. Characteristics and Main Advantages
4. Specifications
5. Hot Water Piping

6. Chilled Water Piping
7. In Service Worldwide
8. Standard Packing (IMPERIAL SYSTEM)
9. Standard Packing (METRIC SYSTEM)
10. International Distribution

Click the desired tabbars on top part of the display as shown in picture No.10. The
information and technical data can be printed by clicking on the printer icon at the top left
hand corner of display.
Toolbars at the bottom (picture No.10) performs the following functions:

Click to return to main menu.

Click this icon to change the parameters for
further calculations i.e. pipe size, thermal
conductivity value (k Value), %RH, surface
temperature and other factors (see
more details on page 31).
Click this icon to check thermal conductivity
value (AEROFLEX k Value) at various
temperatures (see more details on page
36).

11



Click this icon to enter or change size of
insulation material. This data is necessary
for calculating the R Value (see more
details on page 37).
Click this icon to enter cost of insulation
material plus installation cost. This data is
necessary for calculating the economic
thickness recommendation (see more
details on page 39).
Click this icon to use the calculator which is
provided by MS WINDOWS system.

Three unit systems are  available that can
be selected by clicking this icon i.e Imperial
Unit (English Unit) , SI UNIT and kCal Unit.
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Picture No.10  Shows the product data of  AEROFLEX, tabbars and toolbars.
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 Low Temperature

Click  button to calculate the recommended thickness of the insulation. The
menu of Low Temperature system calculation consists of 3 classified groups with 8
calculation methods as shown in pictures No.11 and 12.

Picture No.11 Shows the calcuation form of
the Low Temperature system and windows
for entering the data for further calculation.

Picture No.12 Shows the menu of Low
Temperature system calculation which
consists of 3 classified group with 8
calculation methods.
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Program calculation usage :

1. Condensation : Minimum Thickness Recommendation

1.1 This button is for calculating minimum
thickness of insulation tube/sheet
required to prevent condensation with
fixed k Value (Thermal Conductivity)
and varying %RH (Relative Humidity)
values.

1.2 This button is for calculating minimum
thickness of insulation tube/sheet
required to prevent condensation with
fixed %RH value and varying k Values
(Thermal Conductivity).
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2. Temperature Control

2.1 This button is for checking surface
temperature of the insulation at
selected pipe sizes.

2.2 This button is for checking refrigerant
or chilled water temperature at varying
lengths of selected pipe sizes.

2.3 This button is for checking the rise in
temperature of refrigerant or chilled
water by time.
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3. Economic Thickness Recommendation

3.1 This button is for calculating heat gain
per meter or feet for various insulation
thickness.

3.2 This button is for calculating energy
loss cost per length per year at
various insulation thickness.

3.3 This button is for checking the
economic thickness of insulation to
determine the minimum total cost of
insulation, installation and energy loss.
The graph also provides the minimum
insulation thickness to prevent
condensation at various %RH.
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Select the method of calculation from the menu (picture No.12), enter all data required
for calculation as shown in picture No.11. If the graph does not appear in the background,
data entered is incomplete or inappropriate.

Click  to close the Low Temperature calculation windows for displaying the
graph in full screen (picture No.13). The graph can also be displayed by dragging the Low
Temperature calculation window -- to drag the Low Temperature calculation window click,
hold and drag the title bar.

Click  to view the results in table form (picture No.14). To start a new
calculation click  again (picture No.11).

Picture No.13  Shows calculation result
in graph.

Picture No.14  Shows calculation result
in table form.
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 Hot Water

Click at  button to calculate the recommended thickness of the insulation. The
menu of hot water system calculation consists of 3 classified groups with 8 calculation
methods as shows in picture No.15 and 16.

Picture No.15 Shows the calculation form of hot
water system and windows for entering the data
for further calculation.

Picture No.16 Shows the menu of hot water
system calculation which consists of 3 classified
groups with 8 calculation methods.
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Program calculation usage :

1. Minimum lnsulation Thickness Recommendation

1.1 This button is for calculating minimum
thickness of insulation to obtain the
desired surface temperature of
insulation with fixed k Value (Thermal
Conductivity) and varying surface
temperatures of insulation.

1.2 This button is for calculating the
minimum thickness of insulation with
fixed surface temperature of insulation
and varying k Value (Thermal
Conductivity).
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2. Temperature Control

2.1 This button is for calculating the
surface temperatures of varying
insulation thickness.

2.2 This button is for calculating the
temperature drop on the hot water at
selected pipe size by length.

2.3 This button is for  calculating the
temperature drop of hot water at
selected pipe size by time.

21



3. Economic Thickness Recommendation

3.1 This button is for calculating the
energy loss when using various
thicknesses of insulation.

3.2 This button is for calculating energy
loss cost per length per year with
various insulation thicknesses.

3.3 This button is for calculating the
economic thickness of insulation to
determine the minimum total cost of
insulation, installation and energy loss.
The graph also provides surface
temperture of insulation at various
thicknesses.
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Select the method of calculation from the menu (picture No.16), enter all data required
for calculation as shown in picture No.15 . If the graph does not appear in the background,
data entered is incomplete or inappropriate.

Click  to close the hot water calculation window for displaying the graph in
full screen (picture No.17). The graph can also be displayed by dragging the hot water
calculation window -- to drag the hot water calculation window click, hold and drag the title
bar.

Click  to view the results in table form (picture No.18). To start a new
calculation click  again (picture No.15).

Picture No.17  Displays calculation
result in graph form.

Picture No.18  Displays calculation
result in table form.
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 Duct System

To calculate insulation thickness for use on air-ducts to prevent condensation. Click
 and input all necessary information. The recommended thickness of

AEROFLEX insulation will immediately appear in the "Answer: minimum insulation
thicknees" as shown in picture No.19.
N/A will be displayed in the answer column if the data is incomplete or inappropriate.

Picture No.19  Displays the program for minimum insulation thickess on air-ducts.
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 Storage Tank

Storage tank has 3 types : Rectangular, Cylindrical, and Spherical. To calculate the
thickness for each type, select the appropriate type in the menu and input the necessary
data as shown in Picture No.20. The recommend thickness of AEROFLEX insulation will
appear immediately in the answer column. N/A will be displayed in the answer column if the
data is incomplete or inappropriate.

Picture No.20  Displays the calculation program for storage tank.
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 Operating Tank

Click  to calculate the minimum insulation thickness recommended to prevent
condensation. Key in all necessary data, the program will calculate the minimum thickness of
AEROFLEX closed cell insulation to prevent condensation and will also calculate the heat
gain on the operating tank, as shown in Picture No.21. N/A will be displayed in the answer
column if the data is incomplete or inappropriate.

Picture No.21  Displays the calculation program for operating tank.
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 R Value

Click at   to calculate thickness by varying R Values or vice versa. There are 2
calculation methods as shows in Pictures No.22 and 23. Above values can be obtained by
entering either k Value or mean temperature. After entering mean temperature , the
AEROFLEX k Value will appear and ready for calculation.

Picture No.22  Shows  the  calculation
form of R Value and windows for
entering the data for further calculation.

Picture No.23 Shows the menu of R Value
calculation which consists of 2 calculation
methods.
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Program calculation usage :

1. This button is for calculating R Value
of each nominal thickness of
AEROFLEX insulation.

2. This button is for calculating the
thickness of insulation required to
have the desired R Value.
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 Appendix

After clicking  , Picture No.24 will appear on the screen. The top part as shown
in Picture No.25 is for calculating %RH and dew point temperature. Input the room
temperature and %RH to calculate the dew point temperature. Input room temperature and
dew point temperature to calculate %RH.

Other information in the appendix consists of :
1. Abbreviations and Symbols 6. Convection Coeffcient of Air
2. Heat Transfer 7. Psychometrics
3. Conduction Heat Transfer 8. Thermodynamic Fundamentals
4. Thermal Conductivity 9. Physical Constants
5. Convection Heat Transfer 10. Formula (for calculation in AEROFLEX

2001 program)

Picture No.24 Shows the list in appendix. Picture No.25 Shows calculation program for
checking %RH and also dew point temperature.
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Picture No.26 Shows units conversion.

 Conversion

After clicking  , Picture No.26 will be shown on the screen. This menu consists
of 18 categories and can be selected  by clicking tabbars :

1. Acceleration 15. Temperature
2. Area 16. Thermal conductivity or resistance
3. Density 17. Volume
4. Energy or work 18. Volume flow rate
5. Flow rate (mass)
6. Flow rate (volume)
7. Flow rate (volume/area)
8. Force
9. Heat flux

10. Heat loss coefficient of building
11. Heat transfer coefficient
12. Length
13. Mass
14. Power

 QUIT

Click  to exit AEROFLEX 2001 program to window program.
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ToolbarsToolbarsToolbarsToolbars

PARAMETER
SETUP Click  , Picture No.27 will be shown on the

screen. Key in desired preset data or make the
necessary change of data and information for use
in calculation program. There are 6 groups of
parameter:

1. Pipe Sizes Input the data of nominal pipe size, O.D.(outer
diameter) and I.D. (inner diameter) for copper pipe
and iron pipe, see Picture No.27.

2. k Values There are 2 vertical sections to enter k Values, one
side for low temperature and other for hot water
calculation program, see Picture No.28.

3. % RH Input desired %RH values for use in the calculation
program, see Picture No.29.

4. R Values Input desired R Values of the insulation, see Picture
No.30.

5. Surface Temperatures Input desired outer surface temperatures of the
insulation, see Picture No.31.
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6. Misc. Factors Entering the factors used in the overall cost
calculation program such as currency, working days
per year, work hours per day, energy source and
energy cost as shown in Picture No. 32.

Picture No.27 Shows standard copper and iron
pipe sizes.
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Picture No.28 Shows k Values for both low
temperatures & hot water calculation program.

Picture No.29 Shows desired %RH data.
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Picture No.30 Shows desired R Values.

Picture No.31  Shows desired surface
temperatures.
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Picture No.32  Shows desired data in Misc. Factors for overall cost
calculation.

35



AEROFLEX
k Value

Thermal conductivity value (k Value) of AEROFLEX
varies directly with an average temperature of both
surfaces. Therefore, k Value is very important for
each calculation. The k Value of AEROFLEX can
be checked from 3 methods (see Picture No.33).

1. Click on the green dot along the graph, the k Value will be displayed in various mean
temperture.

2. Read the k Value from the table.
3. To check the accurate k Value, enter average temperature, the k Value will be displayed

at the right hand side.

Picture No.33 Displays the program
for calculation or checking the k Value
of AEROFLEX closed cell elastomeric
thermal insulation.
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Insulation
Size Click  , Picture No.34 will be shown on the

screen. Input all desired preset data or make the
necessary change of nominal thickness, actual
thickness for both sheet and tube, and also ID
(Inner Diameter) of insulation tube as shown in
Pictures No.34, No.35 and No.36 for use in
calculation program.

Picture No.34 Shows desired nominal &
actual insulation thickness of sheet
already filled in.

Picture No.35 Shows desired nominal &
actual ID of insulation tube already filled in.
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Picture No.36 Shows actual insulation
thickness of tube.
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INSULATION
COST

The insulation cost for insulating hot & cold water
pipes vary directly with size of the pipes and the
thickness of insulation.When entering the insulation
cost, do not forget to add in the cost for installation.
After entering all necessary information,
click  (see Picture No.37). AEROFLEX
2001 will save the costing data for calculation the
overall cost, i.e. calculation of Economic & Prevent
Condensation Thickness Recommendation (see
Picture No.38).

Picture No.37 Shows desired total
insulation costs including installation
cost already filled in.

Picture No.38  Shows calculation result of
Economic & Prevent Condensation Thick-
ness Recommendation of AEROFLEX
closed cell elastomeric thermal insulation.
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