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I input DATA i

Meridional unit force T1 (Ibffin"2):
Impoj m
Latitudinal unit force T2 (Ibf/in"2):

5060

Select TH\| Meridional radius of curvature R1 (in):
75 4
Select TH{/| Length of the normal from the surface to the axis of revolution R2 (in):
1 ||300

SelemT‘i The joints efficiency:
9085

corrosion allowance (in):
116
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B untitied12 = =
B tnput G.. [
Inner Radius of the tank (m):
1 2
Input Tank Geeometric Of | &I
Height of the tank (m):
31.260
Input Insulation DAT1 |
Thickness of inner wall (m): |
9.44e-3 E—1
Input Tank Heat Tr-unsfer" Thickness of outer wall (m): < | n »
J 9.79-3
Select the inner wall insulaffi| Thickness of bottom (m):
Se-3
Select the outer wall nsulaflj| Thickness of roof (m):
Hls=2
Select the bottoml Insulatiof - - Run
A o] (o)
Select the roofl Insulation v}
—
B Input Heat Transfer DATA C=HE
B untitied12 Thermal condutivity of inner wall (Wim-K): = EH*=R
Thermal condutivity of outer wall (A/m-K):
9.9
Input Tank E | 2
Thermal condutivity of bottom (W/m-K):
52
Thermal condutivity of roof (W/m-K]
— utivity (Wim-K):
ll[10
Enthalpy (m):
se2e3 b
Inside Convection Heat Transfer Coefficient (W/m'2-K):
Select the inng | 35
Outside Convection Heat Transfer Coefficient (W/m"2-K):
Select the outq| |10
| | n temperature (C):
Select the botlfy| -112 Run
/| out temperature (C):
Select the roof | |2
Allowable Surface temperature in bottom of the tank (C):
——— |In ——
Densty of liquid(ka/m3): |
566.58

i

|
th 0.4838
tr 0.2965

L twi | 03483
Input Insulation DATA two -32919e-21
| TotalCost | 1.1751e<07
Input Tank Heat Transfer DATA

[ BR | oo
Resilient Fiberglass blankets .. %)

[ Input Tank Geeometric DATA ]

Perlite expanded at T= 200 k =

Cellural glass v“

Fiberglass blankets at-110 C =
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ot Tank ize DATA { [ Input T.. [ESE

Tank diameter (ft):

|Selctthe materil fFst
] Design Liuid Level ()

"

Select the material of Secof

Design specific gravity of iuid:

0

—

Select the material of Third §|
Number of Courses:

5
:

Select the material of Fourtf
*

Selectthe materialof it Course: v |

g Example2 R o e |
F = = =
Untitled1  Untitled2  Untitled 3 y
|| | W
AST2T0 v [1] 1 03140
' 2 0782 07673
) 3 05310 0502
AST2T0 v 4 0389 04
5 01679 04819
57270 g
2% 3
n% v
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The Derivation of Design Fundamentals for Double-Wall
Metallic Storage Tanks (Ethylene/Ethane) with the Focus on
the Selection or Proposal of Double-Wall Enclosed
Perlite-Based Super Insulator
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Abstract

In this research, the design principles of double-walled metal-metal (ethylene / ethane) storage
tanks are extracted, focusing on the selection or proposal of double-wall enclosed perlite-based
super-insulation. Presenting the results of research on companies with the technology to design
and manufacture liquefied gas storage tanks in the world, extracting basic concepts and studying
the general and available principles of designing double-walled metal-metal tanks and providing
sample calculations to explain the application of tank design rules and the software codes related
to performing these calculations, constitute the first two parts of this research. Then the
principles of design and construction of concrete tanks and the comparison of metal and
concrete tanks from the macro perspective point of view are presented. Next, the basic concepts
in liquefied petroleum gas storage tank insulation are explained. Also, by performing insulation
design calculations, the optimal insulation thickness is determined and related software codes
are compiled and presented. In the final phase of this research, alternative studies for the
insulation system are studied and in order to prove the suitability of the introduced alternative
insulations, the thermal-economic analysis with an optimization perspective, including
sensitivity analysis is presented. The results of the analysis show that although as an alternative,
the proposed insulation system requires a little more initial cost to implement, in less than a year
it passes the break even point of investment and accordingly it is physically and economically
much more durable than conventional insulation systems.

Keywords: Double-Walled Metallic Storage Tanks, Design Principles, Optimal Design of
linsulation System, Glass Microspheres
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