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ABSTRACT KEYWORD

Purpose: Nowadays, there is an increasing trend of attempts and cases to use containers not only to fulfill the  Z{E{|0|4
. . . Shy
needs of transportation and temporary shelter at the housing level, but also as a major component of modular g
architecture by grouping or combining single-structured shipping style containers. However, research on several olE x| A
performance factors of the structure, energy performance, etcetera is lacking, as most of the studies conducted on
containers of this variety are mainly based on the analysis of their characteristics, cases, and determining their ~ Container Units
usability in the field of practical use; such processes construct a motivation and purpose of this study. Methods: This  Collective Types
. . . . . . Modular Architecture

study was designed to analyze the advantages and disadvantages of shipping container usage in modular housing Energy Performance
design and to present the criteria through an analysis of the energy performance of modular housing based on a
collective system of containers. Results: With settled prototypes as target modular units, as a result, a comparative ACCEPTANCE INFO
analysis for energy performance has been performed, and it is turned out that the type and the combination quantity  Received Sep. 24, 2020
affects it meaningfully and suggests a fundamental guideline for utilizing container modules as spatial units. Final revision received Nov. 3, 2020
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Table 1. Types of Technology for Container Implementation
Main
Category

Factors Contents

* Technology that enables
detachment, etc. to
usability of containers

deployment,

Planning increase  the

* Technology that processed the container
body to increase the environmental
performance of the container

* Technology that attaches separate
facilities for a specific purpose of use
of the container

* Technology that builds a separate
structure for construction using multiple
containers

Container | Performance

Equipment

Structure

* Attachment technology that considers
specific ~ performance in  container
assembly method

* Separate structure construction
technology that can be attached for the
purpose of container protection, etc.

Component | Attachment

Composition

* Step-by-step application technology for

Construction . ;
container construction method
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Fig. 1. Estimation for the Industry of Container Architecture by
Bass-Model Analysis!)

Table 2. Types of Container Composition

Type Diagram Characteristics
. * Can be laminated efficiently
Laminated . . ;
) * Difficult to organize semi-outer
space
* Structural assistance is required
Setback ) when stacking
(C2) * Easy to organize semi-outer
space
* Appears only on the second
Cross-positional ‘ floor
(C3) * Semi-outer space configuration
possible
gt | | * Structurally stable .
@) * Able to secure a large outside
\ space
Composite
(C4)
Mixed I * Requires structural assistance
™) * Designer's freedom of expression
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Table 4. Complete Analysis of Exterior Solar Radiation (kWh/m)

C1
Type | Period 2 3 C4
Horizontal | Vertical
(13.91) (13.91) (14.74) (13.80)
Summer
Solstice ’ L / £ ) P / £
T1 No Cases
Possible (84.17) (84.28) (69.90) (80.29)
Winter
Solstice , l/ i ) £ ‘s'é/
(27.86) (27.91) (37.87) (27.29)
Summer
Solstice '{ 2 £ ‘/
T2
(16837) | (172.29) | (175.38) (159.75)
Winter
Solstice !/ ’/ ’ £ &/
N2 G NN NS
(55.65) (55.90) (86.43) (55.21)
Summer y
Solsti ’/ .
olstice ’/ ./ ~ W | No Cases | - £
N 4 7 v A i /3
£ d Higher 3
T3 Than
(336.66) | (344.59) | (35840) | Three | (324.80)
. Stories
Wmtf:r P Possible
Solstice Q P R ; £
(111.26) (111.65) (161.80) (110.98)
Summer )7
Solstice ” .| “ / & S
7 SV RS 4
T4
(673.37) | (688.86) | (707.15) (672.69)
Winter 4
Solstice " . ,
/3 (a
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Table 5. Analysis Result in Solar Radiation at Summer Solstice

Solar Radiation at Summer Solstice (KWh/m)
Type
Most Least
C4 (13.80) C3 (14.74)
" -
(Pink: 6.91, Green: 6.89) (Pink: 6.89, Green: 7.85)
C4 (27.29) C2 (37.87)
W) ’
R,
R
(Pink: 6.90, Green: 6.64) (Pink: 13.31, Green: 5.11)
C4 (55.21) C2 (86.43)
T3 » /
L\ gt V
(Pink: 44.06, Green: 40.09) (Pink: 13.39, Green: 5.09)
C4 (110.98) C2 (161.80)
T4 & :( \ w
N3 e
(Pink: 6.62, Green: 7.00) (Pink: 13.37, Green: 4.49)
Most : Pink - Least : Green

Table 6. Analysis Result in Solar Radiation at Winter Solstice

Solar Radiation at Winter Solstice (KWh/m’)

T
ype Most Least
C2 (84.28) C3 (69.90)
T1
(Pink: 40.07, Green: 44.21) (Pink: 40.13, Green: 29.77)
C2 (175.38) C4 (159.75)
T2
(Pink: 47.62, Green: 39.92) (Pink: 40.13, Green: 39.39)
C2 (358.40) C4 (324.80)
K / = ’ )
oy ./ is.‘;]»k =
(Pink: 39.09, Green: 47.67) (Pink: 40.09, Green: 40.06)
C2 (707.15) C4 (672.69)
T4
(Pink: 39.88, Green: 47.68) (Pink: 44.09, Green:3 9.40)
Most : Pink - Least : Green
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Table 7. Analysis Result in Building Energy for Cooling Load
Cooling Load (KWh/mr) Table 8. Analysis Result in Building Energy for Heating Load
Type e - Heating Load (KWh/m)
Type
Cl (117.40), C2 (117.40) C3 (136.00) bl Lz
C3 (305.51) Cl (216.11), C2 (216.11)
Tl > Tl
&‘gx\\ ////
‘M/ v
(Purple: 171.37, Blue: 134.14) (Purple: 124.97, Blue: 91.14)
(Red: 51.14, Yellow: 66.26) (Red: 73.43, Yellow: 62.57) CI(V) (387.61) Cl (295.17), C2 (295.17)
C2 (199.40) CI(V) (223.18)
T2 T2
(Red: 58.59, Yellow: 40.71) (Red: 65.54, Yellow: 50.58)
(Purple: 125.35, Blue: 85.42) (Purple: 91.10, Blue: 56.38)
C2(362.59) C4(388.85)
C4 (759.78) C2 (449.33)
P\ S
~ /// B /// //
- T3 ) //l‘] T %
TR N
(Red: 57.93, Yellow: 32.84) (Red: 65.65, Yellow: 33.56) (Purple: 131.22, Blue: 61.09) (Purple: 8693, Blue: 28.41)
C1(H)(689.29) C2(705.27) CA(344.79) C2702.22)
T4 T4
(Red: 57.92, Yellow: 31.85) (Red: 58.24, Yellow: 32.59) (Purple: 120.37, Blue: 19.58) (Purple: 86.40, Blue: 20.32)
Most : Red - Least : Yellow Most : Purple - Least ; Blue
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