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INTRODUCTION TO AEROFLEX PROGRAM

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 responsibility or liability
on the use of this software.

Physical properties or chemical properties of AEROFLEX Closed Cell
Elastomeric Thermal 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 PROGRAM

Can display in 5 languages, i.e. English , German , Chinese , Japanese

and Thai.

This computer program can recommend insulation thickness under

following conditions:

1. Fixed k Value (Fixed Thermal conductivity) and varying%RH (relative
humidity).

2. Fixed %RH (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 of 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.

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.

Piping system and Air Duct system.

Convertible between Sl Unit and Imperial Unit (English unit).

Display results in table and graph.

Convection coefficient (h) 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.

Provide full specifications, physical properties & technical information of
AEROFLEX Closed Cell Elastomeric Thermal Insulation as per official
catalogue.
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SYSTEM REQUIREMENT

Operating System Requirement
Windows XP , Windows 7 ,Windows 8

closed cell elastomeric thermal insulation START

. >

“"“THE ADVANCED'ENERGY*CAL'CULATION

' PROGRAM FOR HVAC & R SYSTEM

X3 Uy
XIHoHIP p

Aecroflex Co. Ltd. All rights reserved

Windows 8
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PROGRAM INSTALLATION & LANGUAGE SWITCH

Insert CDROM to CD drive and wait for AEROFLEX program to appear on
screen as in picture no.1.

Click [Next>] button to install the program. While installing, Progress Bar will
appear to show the installation progress as shown in picture no.2 After
installation process is complete, picture no.3 will appear and click [Finish].

5! setup - AEROFLEX Program = LX)

Welcome to the AEROFLEX
Program Setup Wizard

This wil install AEROFLEX Program version 2013 on your
computer.

It is recommended that you dlose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

[ Next > ][ Cancel I

Picture No.1 :LSetup of AEROFLEX Program after inserting CDROM.

{3 setup - AEROFLEX Program

Installing
Please wait while Setup installs AERQOFLEX Program on your computer.

Extracting files...
C:\Program Files (x86)\AEROFLEX Program 2013\AICgraph\PROD-EN.pdf

Picture No.2 : Program installation progress on the hard disk

]ﬂj Setup - AEROFLEX Program l = -

Completing the AEROFLEX
Program Setup Wizard

Setup has finished instaling AERQFLEX Program on your
computer. The application may be Bunched by selecting the
installed icons.

Click Finish to exit Setup.

Launch AEROFLEX Prograrm

Picture No.3 : Installation progress is complete
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Language Switch

AEeroFLEX"

© English Language

® Deutsch (German)

o P (Chinese)
e HAZE (lapanese)

® nmlna (Thai)

® Customize

Picture No.4 : Language Switch for language selection

When picture no.3 appears, click [Finish] and Language Switch will appear for
language selection. After selecting a language, click [OK] and AEROFLEX Program

will operate according to the selected language.
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START MENU AEROFLEX PROGRAM

' i:;i;n:;ﬁ;ﬁfal After program installation, there are 6 topics under the
" = AFROFLEX Hondbook folder name "AEROFLEX Program" as follow :

TE AROFLEX Produdt Data e AEROFLEX Hanbook is the program instruction

& AEROFLEX Program . . .

=L AEROFLEX Technical Information showing how to use the program in PDF file.

DT | © AEROFLEX Product Data is the catalog of all

' AEROFLEX Family Products and Specifications in
¢ sack PDF file.

["Search programs and fes » | « AEROFLEX Program is AEROFLEX Calculation

Program for recommended insulation thickness and
7 MM other related values.

Picture No.5 Start Menu o AEROFLEX Technical Information is the

documents explaining related formulas used in the

. program calculation.

7B e Langquage Switch is the language selection to

;.:Erljjrlilr-rEl operate AEROFLEX Calculation Program.
AL ¢ Uninstall AEROFLEX is the program to uninstall
Picture No.6 Icon AEROFLEX Calculation Program from Windows
operation.

During installation process, after selecting a language, AEROFLEX Calculation
Program can be started by going to Menu "AEROFLEX Program" or going to Desktop
and click on the Icon as shown in picture no.6 to start the program.

[MRROREKACH B W - -

< W
o' o

FAEROEBREDG
Ir Y ' — g\ L
; closed cell elastomeric thermal insulation
. SSTHE ADVANCED ENERGYCALCULATION
n ] - PROGRAM FOR HVAC & R SYSTEM

=
m

Picture No.7 : AEROFLEX Program First Screen
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MAIN MENU

lllll

the front page of " AEROFLEX Program" (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 example, the explanation on Low Temperature can be displayed by placing
the cursor on the "Low Temperature" topic button (picture no.9).

fasorisio L aee— [

Product Data

AFE AEROFLEX co., LTD.
Low Temperature == IMPORTANT **=

This calculation proaram has been made to the best

of our knowledce. as an analvsis aid. Neither the

manufacturer of AEROFLEX insulation materials. nor.

Enaineerina Applications Specialists Inc assumes any

Duct System responsibility or liability on the use of this software.

Hot Water

Physical properties or chemical properties of AEROFLEX
Storage Tank Elastomeric Closed Cell Thermal Insulation represent
tvpical averace values obtained in accordance with
accepted test methods. However. the manufacturer has

Sl TERS no control over the end applications of these
materials. particularly when used with or attached to
R Value other products.
Therefore. the same results as described herein mav not
2 be obtained.or the recormr ion made by this program
Appendix may vary due to possible differences in the actual

environment. It is recommended that end user should
consult the manufacturer or authorised distributors
for more information. otherwise. make his own tests to

g b determine adaptability of material for his particular
| “ ) application.

Due to continuous development of the products, some
properties are subjected to change without notice.

Conversion

Picture No.8 : Main Menu of AEROFLEX Program

@ sorines L — | na—

Product Data

AFE AEROFLEX C0., LTD.

LOW TEMPERATURE PIPING SYSTEM

Hot Water In areas with high humidity, condensation problems often

oceur in refrigerant or chilled water pipelines of central

cooling systems. The condensation does not only damage

Duct System ceiling,carpet and other furniture, but also waste energy

by higher heat gain to the refrigerant / chilled water pipes.
AEROFLEX Closed Cell Insulation has been widely used in

refrigerant / chilled water pipelines due to the following

superior characteristics :

Operating Tank [1 Very low water absorption

[l Low and very stable thermal conductivity (k Value)

[ Non-polar polymer base:high water and moisture resistance.

R Value [ Universal Smoke and Flammability Proof Standards.

[ Flexibility: quick and easy installation.

[ Neat appearance.

Storage Tank

Appendix

Conversion

..

Picture No.9 : Explanation of Low Temperature
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Product Data

Click for general information on AEROFLEX Closed Cell
Elastomeric Thermal Insulation.

PROD-EN.pdf -
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TOOLBARS

heroriex ero IR

a EHEETY T B

Low Temperature Calculation

(mm.)

45.0

40.0

350

Minimum Insulation Thickness Recommendations to Prevent Condensation
Room Temperature25°C.

Operating Temperature10.0°C
k,Thermal Conductivity 0.0292 W/m.K

Low T Calculation.

ation Control T
Minimum 'Thidams'_ L

m— [ Surface Temperatures ] [
l Line Temp. by Length ] l Energy Gain Cost ]
9%RH Constant

Tdb,Room Temperature 25
100 *C

Control ic Thickness

Recommendation

Energy Gain ]

[ Line Temp. by Time ] [ Overall Cost ]

)

Erou] o

&
=
LOREINSU| |BWISY) DLEWOISE|D |90 PISO|D

Nominal Pipe Size(SI Unit)

MENU || &5 PRINT Graph | Nominal Pipe Size (mm.)

= TABLE Data_| %RH,Relative Humidity

k,Thermal Conductivity
0.0292 ~ Wim.K

38 ~|vfe7 -
50 ~-ltolos ~

=]
l QE Return to Main Menu

: e

Toolbars

|«
Sl Unit J‘

Picture No.10 : Toolbars

Toolbars at the bottom (picture no.10) performs the following functions:

Return to Main Menu ‘

L

Sl Unit

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 28).

Click this icon to check thermal conductivity value
(AEROFLEX k Value) at various temperatures (see
more details on page 31).

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 32).

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 33).

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) and
SI UNIT.
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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
no. 12.

REROFLEX PRO) J o
Low Temperature Calculation Low Temperature Calculation

) Condensation Control Temperature Control Economic Thickness

Minimum Insulation Thickness to Prevent C:

Room Temperature25°C. Operating Temperature10.0°C Minimum Thickness Recommendation
k, Thermal Conductivity 0.0292 W/m.K 95% &
(mm)
1 Surface Temperatures I l Energy Gain I
= o3 k Constant I pe L
9
£2 4 i i Line Temp. by Length I i Energy Gain Cost I
3.0 < e 9%RH Constant
200 % @ l Line Temp. by Time I l Overall Gast I
by
250 ! E—
g E Tdb,Room Temperature ﬁ °C
200
B4y =
150 o X Top,Operating Temperature 10.0 c
100 g @ h,Convection Goefficient 9.0 WIMRK
B
50 =
@
00 E
38 42 I
9
H

€

[t Bt Gepn ] o P Sz () [a8_< @ [o7_<] [&Ter
[ TABLE Data | %RH Relative Humidity |50

o TR TS |
Picture No.11 : The calculation form of the Picture No.12 : Menu of Low
Low Temperature system and windows for Temperature system

entering the data for further calculation. calculation which consists of
3 classified group with 8
calculation methods.

~|to |95

Program calculation usage :

1. Condensation : Minimum Thickness Recommendation

11| kcessia | This button is for calculating e s
minimum thickness of insulation vaRING
tube/sheet required to prevent =
condensation with fixed k Value

(Thermal Conductivity) and varying
%RH (Relative Humidity) values.

1.2| wrdconsant | This button is for calculating iauaton Thickness
minimum thickness of insulation
tube/sheet required to prevent ——

condensation with fixed %RH value o
and varying k Values
(Thermal Conductivity).
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2. Temperature Control

2.1 | Surface Temperatures | This button is for checking surface

2.2 | Line Temp. by Length |

2.3

Line Temp. by Time

temperature of the insulation at
selected pipe sizes.

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

This button is for checking the rise
in temperature of refrigerant or
chilled water by time.

3. Economic Thickness Recommendation

3.1

Energy Gain

32 | Energy Gain Cost |

3.3

Owverall Cost

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

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

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

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.

Surface Temperature

Insulation Thickness

Line Temperature

fixed pipe size

T

at length

Line Temperature

fixed pipe size

4
o
@

m
4
Q@
<
]

fixed pipe size

Insulation Thickness

Cost Loss per Year

fixed pipe size

-

Insulation Thickness

(1]
a
g
°
<

fixed pipe size

Insulation Thickness

appear in the background, data entered is incomplete or inappropriate.

Click | ®cese | to close the Low Temperature calculation windows for

displaying the graph in full screen (picture no.13). The graph can also be
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displayed by dragging and moving the Low Temperature calculation window.
To move the Low Temperature calculation window, click, hold and move the
title bar.

Click | E@1aBLE Data | to view the results in table form (picture no.14). To
start a new calculation click again (picture no.11).

rrs R 0 0 N A% Wi

Low Temperature Calculation
Minimum Insulation Thickness Recommendations to Prevent Condensation
Room Temperature25°C Operating Temperature10.0°C
k., Thermal Conductivity 0.0292 W/m.K
(mm.) h,Convection Coefficient 9.0 W/im*K 95%
0 %RH&@#&S
40.0 9
M £ g
35.0 4
80% o
o
30.0
75% 2
)
250 =
o
70% @
o3
200 & 65% 3
o
15.0 60% o
10.0 S
: 55% i
: :
5.0 b4 » - - - - 50% e
= i £ & i & 5
o
0.0 l g
38 42 45 48 51 54 57 60 64 67 I
=2
Q
Nominal Pipe Size(SI Unit) 3
Nominal Pipe Size (nm)  [3g | to K. Thermal Conductivity
9%RH,Relative Humidity 50 ~|to |95 ~| 0.0292 ~ WmK

[ e o e e | 0122 |
Picture No.13 : Calculation result in graph

herorex pro N y . Wy e

—
Minimum Insulation z
Room Temperature25°C| BT il |
(insrit £ FINSIRMAE Iermal InaLRtan
{om) Minimum Insulation Thickness ions to Prevent G [ 8008
20 Room Temperature25°C Qperating Temperature10.0°C RHyfaues
k Thermal Conductivity 0.0292 Wim K }
400 dNominal Pipe Size (1 Uni) Insulation Thickness (mm.) L s5% Q
S h,Convection Coefficient 9.0 Wim?K 2
"~ e— F 80% s
d, RH,Relalive Humidily (36) |= o
Sy (mm.) 50 55| 60| es] 70| 75| 80| 85| 90| 95 L 759 oL
a8| 11| 17| 25| a4 46| 61| 83| 17| 179] 335 @
2.0 42| 11| 17| 25| as4| 48| 62| 84| 119 182| 242 i~ 70% z
45 11 17 25 34 46 62 85| 120| 184 347 ‘ 6‘ =
2010 a8| 11| 17| 25| 34| 46| 63| 86| 121| 186| 352 |- 85% 3
| o
s1| 11| 17| 25| as4| 47| 63| 88| 122| 188| 356 ‘ T
) 54| 11| 17| 25 35| 47| 63| 87| 123| 190| 360 || 60% o
e — 57| 11| 17| 25| as| 47| 64| 87| 124| 191| 364 ‘ 5
: eo| 11| 17| 25| as| 47| 64| 88| 125| 193| 367 || 55% &
S 64| 11| 17| 25| 35| 47| 64| 88| 126 195 372 - 3
50— 67| 11| 17| 25| 35| 47| 64| 89| 126] 196| 375 £ E
5
0.0 a
3 :
g
3
mENU | & PRINT Grapn | Nominal Pipe Size (i -
TABLE Data | %RH.Relative Humi| [ @ Close

e | (] 2 OB [EB] s |
Picture No.14 : Calculation result in table form
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Hot Water Hot water

Click at i 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.

Hot Water Calculation

Surface Temperatures Energy Loss

Line Temp. by Length Energy Loss Cost

k Constant

Canstant

Line Temp. by Time Qverall Cost

|
Tdb,Room Temperature E °c '
[

Top,Operating Temperature 75 °C

h,Convection Coefficient 100 WmK

&
ey ‘
Picture No.15 : Calculation form of Picture No.16 : Menu of hot water
hot water system and windows for system calculation which consists
entering the data for further of 3 classified groups with 8
calculation. calculation methods.

la -Jefss ]k

W
B e I
b5 @ sun |

Program calculation usage :

1. Minimum Insulation Thickness Recommendation

1.1 k Constant This button is for calculating e Thseaes
minimum thickness of insulation vARYING
to obtain the desired surface Sk

temperature of insulation with e
fixed k Value (Thermal

Conductivity) and varying surface
temperatures of insulation.

1.2 | Temperature Constant This button is for calculating the
minimum thickness of insulation NG
with fixed surface temperature of —
insulation and varying k Value e

(Thermal Conductivity).
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2. Temperature Control

| This button is for calculating

the surface temperatures of
varying insulation thickness.

This button is for calculating

the temperature drop on the
hot water at selected pipe size
by length.

2 . 1 ‘ Surface Temperatures
2.2 Line Temp. by Length
2.3 Line Temp. by Time

This button is for calculating

the temperature drop of hot
water at selected pipe size by
time.

3. Economic Thickness Recommendation

3.1 | Energy Loss |

3.2 | Energy Loss Cost |

33 | Owerall Cost |

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

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

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

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 temperature of insulation at
various thicknesses.

»
g
©
oy
3

-]
ES

fixed pipe size

Insulation Thickness

c
oy
3
°
2

fixed pipe size

at length

Line Temperat:

fixed pipe size

3

°

o

°

8

g
o °
@

m
1
@
<
-

fixed pipe size

Insulation Thickness

Cost Loss per Year

fixed pipe size

y

1
Insulation Thickness

Cost Loss per Year

fixed pipe size

S

Insulation Thickness

appear in the background, data entered is incomplete or inappropriate.

Click | @cose | 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 and moving the hot water calculation window. To move the hot water

calculation window, click, hold and move the title bar.

Click | E1aBLE pata | to view the results in table form (picture no.18). To start

a new calculation click again (picture no.15).
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AEROFLEX P

Hot Water Calculation

Minimum Insulation Thickness Recommendations to Prevent Heat Loss

Room Temperature25°C Operating Temperature75°C
k,Thermal Conductivity 0.0420 W/m.K
(mm.) h,Convection Coefficient 10.0 W/m*K
120.0
100.0
80.0
60.0

o0 p—/‘.’_‘.—_.——.—__.——‘

40.0 /—"’M

——%— b4 & M *
e — o & = 5 = .

0.0 &
6 10 13 16 19 22 25 28 32

Nominal Pipe Size(S| Unit)

\\

‘N

Surface Temperatures

b—— 26.0°C

21.0°C

29.0°C

32.0°C

35.0°C

40.0°C

44.0°C

46.0°C

48.0°C

UONEINSUI [EWI3U] SLAWGISE|D (|99 PAsSO|D

[ TABLE Data | Surface Temp.,°C 60 ~|to

MENU | &5 PRINT Graph | Nominal Pipe Size (mm.) to
2

48.0 ~

k, Thermal Conductivity
0.0420 ~ WimK

i Return to Main Menu J

Picture No.17 : Calculation result in graph form

Room Temperature25°C

d,Nominal Pipe Size (Sl Unif)

h,Convection Coefficient 10.0 W/im*K.

A

T

B

Glnserd cell rlastamerle thermal Inaulatlon

Operating Temperature75°C

Minimum Insulation Thickness Recommendations to Prevent Heat Loss

k, Thermal Conductivity 0.0420 Wim_ K

Insulation Thickness {mm.}

d, Surface Temperatures (*C)
(mm.) 260| 27.0| 200| 320| 350| 400| 440| 460| 480
6 634| 262| 205| 126| 91| 60| 45| 39| 34

10 707| 406| 230| 142| 102| 66| 50| 43| 38

13 749| 431| 244| 150| 107| 70| 52| 45| 39

16 785| 452| 256| 157| 112| 72| 54| 47| 40

19 816| 470| 266| 163| 116| 74| 55| 48| 41

22 843| 486| 275| 168| 119| 76| 56| 49| 42

25 868| 50.1| 283| 173| 122| 78| 57| 49| 43

28 89.1| 514| 290| 176| 124| 79| 58| 50| 43

32 91.9| 530| 290| 181| 127| 80| 59| 51| 44

35 93.8| 54.1| 304| 184| 129| 81| 59| 51| 44

»

m

Picture No.18 : Calculation result in table form
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Duct Syst
Duct System

Click at button to calculate the recommended thickness of the
insulation for Duct System. There are 2 options in the menu of Air Duct
system : 1. Cooled Air and 2. Hot Air as shown in picture no. 19

g reorirrolll w - - I o |
Product Data -
AFE AeroFLEX co., LD
Low Temperature DUCTING SYSTEM
Besides being the ideal insulation for chilled and hot
Hot Water water piping , AEROFLEX is also used as insulation for all

kinds of ducting systems.

AEROFLEX has been favoured over fibrous insulating
materials mainly i
health hazards ( Select Duct System i s
made from speci :
long sevice life
danger of skin irri

Operating Tank health so no spe
AEROFLEX ha

Storage Tank

fungus growth, vi
R Value and easy to insta
of its smooth sul
moisture transmi

RESCR internal and exter) i
systems.
Conversion To suit differen||

also be coated

f “ 1 paint.
J

Picture No.19 : Duct System Menu

Cooled Air Duct System :

Click at | Cooled Air | button to calculate the recommended thickness of the
insulation. The menu of cooled air duct system calculation consists of 3
classified groups with 5 calculation methods as shows in picture no.20 and 21.

REROFLEX - ' _
Cooled Air Duct System Calculation Cooled Air Duct System Calculation

Temperature Control Economic Thickness
Recommendation

k Constant Surface Temperatures
%RH Constant [ Line Temp. by Length ] [ Overall Cost

wlsers 190 pasoi
@ TEEICHERL

3 Tdb,Room Temperature 25 °c

4 Top,Operating Temperature 1j °C

H

3 h,Convection Coefficient 8.0 Wim*K
H

[ Eraeie 0 | L]
i ot to vin o || 22 [0 & |8 s1unt
Close

Picture No.20 : Calculation form of Picture No.21 : Menu of cooled air
cooled air duct system and windows duct system calculation which

for entering the data for further consists of 3 classified groups with
calculation. 5 calculation methods.
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1. Minimum Insulation Thickness Recommendation

1.1

k Constant

|

1.2

%RH Constant

This button is for calculating
minimum thickness of
insulation sheet required to
prevent condensation with
fixed k Value (Thermal
Conductivity)

This button is for calculating
minimum thickness of
insulation sheet required to
prevent condensation with
fixed %RH value

2. Temperature Control

2.1 | Surface Temperatures | This button is for Checking

2.2

Line Temp. by Length |

surface temperature of the
insulation at selected %RH

This button is for checking
cooled air duct temperature at
varying lengths of duct

3. Economic Thickness Recommendation

3.1

Overall Cost

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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Hot Air Duct System :

Click at[ Hot Air l button to calculate the recommended thickness of the
insulation. The menu of hot air duct system calculation consists of 3 classified
groups with 5 calculation methods as shows in picture no.22 and 23.

Hot Air Duct System Calculation

Tdb,Room Temperature

Top,Operating Temperature

[
)
©
by
3
?E h,Convection Coefficient
[

k Constant Surface Temperatures

Temperature Constant Line Temp. by Length Overall Cost

25 °c

120 WimK

in Menu @@I@Mﬂ

I5icture No.22 : Calculation form of Picture No.23 : Menu of hot air duct

hot air duct system and windows for  system calculation which consists of
entering the data for further 3 classified groups with 5 calculation

calculation. methods.

1. Minimum Insulation Thickness Recommendation

1.1} kcessiam | 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 | Temperature constant | T his button is for calculating the
minimum thickness of insulation
with fixed surface temperature of

insulation and varying k Value

(Thermal Conductivity).

2. Temperature Control

21| sumcetempemires | This button is for calculating
the surface temperatures of
varying insulation thickness.
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2.2

Line Temp. by Length

This button is for calculating
the temperature drop on the
hot air duct at selected duct by
length.

3. Economic Thickness Recommendation

3. 1 I Overall Cost ‘

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 temperature of
insulation at various thicknesses.

Line Temperature

fixed k value

at length

Cost Loss per Year

fixed k value

Insulation Thickness

Select the method of calculation from the menu (picture no.23), enter all data
required for calculation as shown in picture no.22 . If the graph does not
appear in the background, data entered is incomplete or inappropriate.
Click to close the hot air duct calculation window for displaying the
graph in full screen (picture no.24). The graph can also be displayed by
dragging and moving the hot air duct calculation window. To move the hot air
duct calculation window, click, hold and move the title bar.
Click | ElTaBLE Daia | to view the results in table form (picture no.25). To start a
new calculation click again (picture no.23).

g oonoeolll L . . I e

-

Hot Water Calculation

Room Temperature25°C

(mm.)
120.0

Minimum Insulation Thickness Recommendations to Prevent Heat Loss

Operating Temperature75°C
k, Thermal Conductivity 0.0420 W/m.K

h,Convection Coefficient 10.0 Wim?K

100.0

60.0

b —— 260°C
80.0 R0
29.0°C

4

0% ”—'____4_,__,__.———0——'—‘—'_'7

32.0°C

40.0°C

44.0°C

\

400 | /,_a——”*‘_”“ 35.0°C
A

! G ., ., i, % 46.0°C

13 16 19 2 25 28 32 35x 48.0°C

Nominal Pipe Size(S! Unit)

Surface Temperatures.

LONEASUL [BULSL] DUSWGISE|S |85 PasO|D

MENU % PRINT Graph |Nominal Pipe Size (mm.)
TABLE Data | Surface Temp_,°C

| g Return to Main Menu |

6 v|to[ss ~||kTnemal conauctivity
26.0 ~|to (48.0 ~ || 00420 ~ WmK

Picture No.24 Displays calculation result in graph form.
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<

e R0 i ©

lnsed cell Aastomere tarmal nzoiation

Minimum Insulation Thickness Recommendations to Prevent Heat Loss

Room Temperature25°C Operating Temperature75°C
k,Thermal Conductivity 0.0420 Wim_ kK
d,Mominal Pipe Size (S| Unit) Insulation Thickness {mm.}

h,Convection Coefficient 10.0 Wim?K

d, Surface Temperatures (“C) E

{mm.) 260| 270( 200| 320| 350| 400( 440( 460| 480

6 634 362 205| 126 91 6.0 4.5 39 34 f
10 707| 406| 230| 142| 102 6.6 5.0 43 38
13 749 431| 244| 150| 107 7.0 52 45 39
16 785| 452| 256| 157| 112 72 54 47 4.0
19 816| 470| 266| 163| 116 74 55 48 4.1
|| 22 843| 486| 275| 168| 119 76 56 49 42
25 86.8| H01| 283 173 122 78 57 49 43
28 891 514| 290| 176| 124 79 58 50 43

32 919| 530| 299| 181| 127 8.0 59 51 4.4 | |

35 938| H41| 304| 184| 129 81 59 5.1 4.4

i '

| ]

Picture No.25 : Calculation result in table form
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St Tank
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.26. 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.
Storage Tank
lRECTANGULAR TANK Width m.
Height m.

Bl

Length m.
Tdb,Room Temperature 30 °C | @ Low Temperature
Tst,Storage Temperature 10 °c : PO

h,Convection Coefficient

k, Thermal Conductivity
Storage Time

Percent water storage

Answer : Minimum Insulation Thickness

10.003  W/mPK
12 °C
0.0385 -~ Wim.K
120 hr.

Picture No.26 : Calculation program for storage tank.
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O ting Tank -
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.27. N/A will be displayed in the answer column if the data
is incomplete or inappropriate.

Operating Tank (low Temperature)

Tdb,Room Temperature 25 o

m Top,Operating Temperature 10 o

— % RH,Relative Humidity 70 | %
h,Convection Coefficient 9{ WimzK
k,Thermal Conductivity Wim.K

Heat Gain

Wisqg.m.

Picture No.27 : 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.28 and 29. 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.

R Value Calculation

R Value Calculation of AEROFLEX Insulation

R Value Calculation

Varying Nominal Thickness ] l Varying R Value

'?'mean Temperature 26 °C

© k,Thermal Conductivity [IIECER Wim K

- F—hF—

S0 e

No.28 : Calculation form of R
Value and windows for entering the
data for further calculation.

Program calculation usage :

Picture No.29 : Menu of R Value
calculation which consists of 2
calculation methods.

1. [ vayingNomraitiickness | This button is for calculating R | g

Value of each nominal thickness e

of AEROFLEX insulation. —
2. | Varying R Value | This button is for calculating the | e

thickness of insulation required to VARVING

have the desired R Value.

R Value

Nominal ID of Insulation Tube
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Appendix

After clicking , picture no.30 will appear on the screen
Other information in the appendix consists of :

Psychrometric Chart

Dew Point Calculation

k Value of Insulation In Service

Technical Information

Appendix

Psychrometric Chart ]

k Value of Insulation In Service ]

|
[ Dew Point Calculation |
|
|

Technical Information ]

Picture No. 30 : Appendix List

S
Psychrometric Chart Fa B B 2L

Barometric Pressure 101.325 kPa (SEA LEVEL} {:;'"":;“:g’ d“;gl?r}

0,055

Dry Bulb Temperature

253 Celsius 0.050
Relative Humidity

503 %

\Wet Bulb Temperature iy
18.1 Celsius

Dew Point Temperature 0:040
14.3 Celsius i

Vapor Pressure 0.035
1.632 kPa Dew Point

Humidity Ratio Temperature { Celsius) 0030

0.0102 ka/kg of dry air
Humidity Grains

o 0025
Specific Volume

0.8593 cu.m./kg of dry air
Enthalpy
51.3 kllkog

0020

0015

0010

0.005

0,000

Dry Bulb Temperature { Celsius)

Picture No. 31 : Psychrometric Chart when clicked directly on the required
position

e There are 2 dialogs in Psychrometric Chart, one shows the calculation result
in numbers, another is the chart. To use the chart for calculation, click directly
on the required position of the chart, for example, for calculation of ambient
temperature at 35°C (dry bulb) and %RH at 50%, click on the red arrow as
shown in picture no.31
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For Dew Point Calculation, key the values in Tdb (Room temperature) and
Tdp (dew point temperature) in order to get the calculation result of %RH
(relative humidity), or key the values in Tdb (Room temperature) and %RH
(relative humidity) in order to get the calculation result of Tdp (dew point
temperature).

In picture no.32, we key in the values as Tdb = 25°C and Tdp = 22 °C, then
the program calculates and shows the result of %RH = 83%.

If we key in the values as Tdb = 25 °C and %RH = 74%, the calculation result
of Tdp (dew point temperature) will show on the right side as 20°C.

Dew Point Calculation

Tdb,Room Temperature 25| °c

Tdp,Dew Point Temperature 22 °C RH,Relative Humidity 74 9
RH,Relative: Humidity Tdp,Dew Point Temperature 20.0°C

@ Close

Picture No.32 : Dew Point Calculation

For k Value of Insulation In Service, it is the calculation to find the appropriate
k Value in service by keying in the values of Tdb (Room temperature),
Surface Temperature, Top (Operating Temperature), h (Convection
Coefficient), Nominal Pipe size and Insulation Thickness, then the program
will calculate k Value as shown in picture no.33

Tdb,Room Temperature 25 o
Surface Temperatures T °C
Top,Operating Temperature 12 o
h,Convection Coefficient 10 Wim2K
Nominal Pipe Size (mm.) 22 -
Insulation Thickness 4.|— mm.

Answer : Minimum Insulation Thickness

@ Close

Picture N;).33 : calculation of k Value of Insulation In Service

For Technical Information PDF document file consists of abbreviations ,
symbols , formula , convection coefficient , physical constants value
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Conversion co nvers i on

After clicking , picture no.34 will be shown on the screen. This menu
consists of 18 categories and can be selected by clicking tabbars :
1. Acceleration 10. Heat loss coefficient of
building
2. Area 11. Heat transfer coefficient
3. Density 12. Length
4. Energy or work 13. Mass
5. Flow rate (mass) 14. Power
6. Flow rate (volume) 15. Temperature
7. Flow rate (volume/area) 16. Thermal conductivity or
resistance
8. Force 17. Volume
9. Heat flux 18. Volume flow rate

1. Acceleration |2. Area | 3. Density | 4. Energy or Work | 5. Flow rate (mass) | 6. Flow rate (volume) | 7. Flow rate (volume/ar¢ * | *

ACCELERATION
1 m/s2 = 3.281 ft/s?
1 ft/s? = 0.3048 m/s2

Picture No.34 : units conversion.

QuIT

Click to exit AEROFLEX program to windows.

Page 27 / 33



Toolbars

Return to Main Menu

200 &

H Sl Unit

PARAMETER
SETUP

Pipe Sizes ]

2_[ k Values ]
3. % RH
4. R Values
4 N
5. Surface
Temperatures

J/

Misc. Factors ]

Click ﬁ , picture no.35 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:

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.35.

There are 2 vertical sections to enter k
Values, one side for low temperature and
other for hot water calculation program,
see picture no.36.

Input desired %RH values for use in the
calculation program, see picture no.37.

Input desired R Values of the insulation,
see picture no.38.

Input desired outer surface temperatures
of the insulation, see picture no.39.

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. 40.
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Parameters Setup

and iron pipe sizes.

Surface Temperatures Misc. Factors. ‘
Pipe Sizes kVaues | %RHVaues | RValues
Select Pipe Type

Item Nominal Size OD.(mm.) ID.(mm.) ol
1 /e 6 6 =
2 10 10 10
3 13 13 13
4 16 16 16
5 19 19 19
6 22 22 22
7 25 25 25
8 28 28 28
9 32 32 32
10 35 35 35
" 38 38 38
12 42 42 42
13 45 45 45 -

Parameters Setup
Surface Temperatures Misc. Factors. ‘
Pipe Sizes k Values | 9%RH Values R Values

k,Thermal Conductivity

(Wim.K)

Item  Low Temperature Hot Water
1 0.0292 0.0362
2 0.0302 0.0368
3 0.0313 0.0375
4 0.0323 0.0381
5 0.0333 0.0388
6 0.0344 0.0394
7 0.0354 0.0400
8 0.0364 0.0407
9 0.0375 0.0414
10 0.0385 0.0420

calculation program.

Parameters Setup

Surface Temperat

ures.

| Misc. Factors

|

Pipe Sizes

k Values

| %RH Values

R

Item

elative Humidity (%)
RH,Relative Humidity

R Values

© BN A W N =

5

50
55
60
65
70
75
80
85
90
95

Picture No.37 :
data.

Parameters Setup

Surface Temperatures |

Misc. Factors  OK

Pipe Sizes

kValues |

%RH Values

R Values

Item

CoN® R WS o

o

RO

R, Thermal Resistance

(m*°Ciw)

R Value Name

R-0.2
R-0.3
R-0.4
R05
R0.6
R-0.7
R0.8
R-0.9
R-1.0

" 0.100

X Cancel

R Value

0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000
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Picture No.35 : Standard copper

Picture No.36 : k Values for both
low temperatures & hot

Required %RH

Picture No.38 : Required R Values.



Parameters Setup
Pipe Sizes kVaues | %RHVaues | RValues |
Surface Temperatures Misc. Factors
B
Surface Temperatures
Item T. $:rr)vperature H . H
™ — Picture No.39 : Required surface
2 260
< 210 temperatures.
4 290
5 320
6 350
7 400
8 440
9 460
10 48.0
r ~

Parameters Setup

Pipe Sizes kVaues | %RHVaues | Rvaues |
Surface Temperatures | Misc. Factors

»

Convection Coefficient By Manual Inpud B
Unit of currency $ -
Working day per year 365 days
Working Hours per day 24 hr.

m

Source of Energy

Electricity ~ 0.095 $/KW.hr

Gas 0.297 $/kg 6.0 kW.hr/kg B
Oil Fuel 0.270 $/Ltr 7.0 kKWhr/Ltr
Other 0.080 $/KW.hr

Air Conditioning System Power Consumtion

1.5 KWI/TR

Picture No.40 : Required data in Misc. Factors for overall cost calculation.
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Return to Main Menu ‘ﬁ “Ef)‘l@]” ﬁ H
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AEROFLEX} Thermal conductivity value (k Value) of

k Value 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.41).

. Click on the green dot along the graph, the k Value will be displayed in

various mean temperature.
Read the k Value from the table.

To check the accurate k Value, enter average temperature, the k Value will
be displayed at the right hand side.

-

AEROFLEX k Value

AEROFLEX k Value , Insulation thermal conductivity
as different mean temperature
k Value , Wim_K

0.0440
0.0420 r

0.0382 W/im. K

-B0 -40

Mean Temperature (°C)

-20.0°C -40.0°C -30.0°C -20.0°C -10.0°C 0.0°C
0.0299 0.0310 0.0321 0.0332 0.0343 0.0354

10.0°C 20.0°C 30.0°C 40.0°C 20.0°C 60.0°C
0.0365 0.0376 0.0387 0.0398 0.0409 0.0420

Mean Temperature ZQ °C k Value is 0.0382 @ Close

Pi(;ture No.41 : The program for calculation or checking the k Value
of AEROFLEX closed cell elastomeric thermal insulation.
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Insulation
Siz: I Click , picture no.42 will be shown on the

screen. Input all required 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.42, no.43 and no.44 for
use in calculation program.

Insulation Size

Sheet |ID of ion Tube ion Tube Actual Thickne:

Item Nominal Actual (mm.)

1 3mm. 3.0

/1. _[ 100 Picture No.42 : Required
—p nominal & actual insulation
—E T thickness of sheet already
9 A44mm. 44.0 . .

10 50mm. 50.0 fl”ed In-

1 56mm 56.0

[ ok [ Xoaea |

Insulation Size

Sheet | ID of Insulation Tube | Insulation Tube Actual Thickness

ID of Insulation Tube

Item Nominal Actual (mm.) :

25 Picture No.43 : Required

3 13mm. 13.0 .

s oo nominal & actual ID of

o zmm 2o insulation tube already filled in.
8 28mm. 28.0

9 32mm. 32.0

10 35mm. 35.0

Insulation Size

Sheet |ID of Insulation Tube | Insulation Tube Actual Thickness

Input Actual Thickness of Insulation Tube

Thickness ID of Insulation Tube
Nominal 6mm. 10mm.  13mm.  16mm.  19mm.  22mm.
3mm. 3 3 3 3 3 3
6mm. 6 6 6 6 6 6 1 .
r— R L Picture No.44 : Actual
13mm. 13 13 13 13 13 13 H . »
am 2 2 2 2 a2 insulation thickness of tube.
26mm. 25 25 25 25 25 25
32mm. 32 32 32 32 32 32
38mm. 38 38 38 38 38 38
44mm. 44 44 44 44 44 44
50mm. 50 50 50 50 50 50
56mm. 56 56 56 56 56 56
63mm. 63 63 63 63 63 63
<« »

[0k X cancel
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INSULATION | The insulation cost for insulating hot & cold water
COsT 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.45). AEROFLEX
Program will save the costing data for calculation
the overall cost, i.e. calculation of Economic &
Prevent Condensation Thickness
Recommendation (see picture no.46).

[
IPS ‘Copper PipelSheet ‘
Nominal Pipe Size
Insulation Thickness 6 10 13 16 19 2 -
3 mm.( 1/8") 035  0.42 0.49 0.51 0.53 0.70 =
6 mm.( 1/4") 0.44 0.53 0.62 0.64 0.66 0.88
10 mm.( 3/8") 0.66 0.80 0.93 0.97 1.00 1.33 . .
13 mm.( 1/2) 088 106 124 130 133 177 Picture No.45 : Requwed total
20 mm.( 3/47) 1.52 1.83 2.14 221 229 3.05 . . . . . .
Bmm( 1) 180 227 265 27 284 370 insulation costs including installation
32 mm.(1-1/4") 2.60 3.13 3.65 3.78 3.91 5.21 . .
38 mm.(1-1/27) 4.17 5.01 5.85 6.056 6.26 8.35 COSt already fl”ed In-
44 mm.(1-3/4") 5.28 6.34 7.39 7.65 7.92 10.56
50 mm.( 27) 5.72 6.86 8.00 8.27 8.57 11.43
56 mm.(2-1/4") 8.22 9.86 1150 1180 1232 16.43
63 mm.(2-1/2") 9.80 11.76 1372 1421 1470 19.60
70 mm.(2-3/4") 1111 1333 1655 1611 1667 2222
75 mm.( 37 11.64 13.86 16.16 16.74 17.31 23.08
100 mm.( 4 19.10 2292 26.74 27.70 2865 38.20~
«[m f
Remark $/m. [ v OK l I X Cancel ]
EEECE B 20 W y W =it
Low Temperature Calculation
Overall Cost : Economic & Prevent Condensation Recommended Thickness
Nominal Pipe Size80(mm.) Energy Source Cost 0.095 $/kWhr
Room Temperature25°C Operating Temperature10.0°C
Operation hours 24 hrs x 365 Days k,Thermal Conductivity 0.0292 W/m.K
($/m.Y1.) h,Convection Coefficient 9.0 W/m?K.
16.0
Economic Thickness 26 mm.( 17
1 p0%
14.0 a
| 5p% 8
T
12.0 i o1t a
e
| 65% @ G
10.0 o
- 0% T
\‘!L H
8.0 k|- |- 5% o]
3
F— B0% Total[Cost e
6.0 ; o
%\ L gs% Insuldtion Cost 5
40 \ 25 mm.,3.5 $im.Yr. e
£ T R —— 3
— H
20 5
a5 5 | 2
E,
0.0 E_’*
0 10 20 30 40_ 50 80 70 80 2
Insulation Thickness(mm.} 3

Nominal Pipe Size(mm.) g0 | k,Thermal Conductivity 0.0292 + W/m.K

| ElTABLE Data |interest 10 % | Year 15 |Insulation Thickness 0.0t0 80  mm.
| i Retum to Main Menu ‘ i
Picture No.46 : Calculation result of Economic & Prevent Condensation
Thickness Recommendation of AEROFLEX closed cell elastomeric
thermal insulation.
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