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Analysis on Temporary Residential Prefabricated Modular Structure
through Domestic Patent Case Study

Hyun—Suk Han', Hee—Jung Kang®*
'Associate Professor, Department of Industrial design, Dong—A University
2CEO, d:Spredlab

8O B ATE AG AR Y F olANEAA 9 FAG T £47 AT A QA FAS Zun
wEe RS A7) Fa4 Qe olF 915 B TRl e 2 A 93 Fulol SR8 294 T
ol} Xelsu sk B G SHE Ay SPAAOv, o B BRI Ao YA 7
§ P nE 2 BUL Y Y R A ol W 2 A A KEAH B
F7H491 78 8910 B Telshok shl, 4 Al AR 29 REY CHEY B F 49 399

R84 ] H =
TEHAG. FF ATl = HQI 5318 o gt AE st
B Jbed e A% BhE 4 0 AT F S FAH A Pyel AAE A

FAN - GA FA, ZEFB, o] 8, ¥ FH, LEet 72

Abstract This study proposes a temporary residential prefab modular structure to provide residential
space to displaced people after a disaster. Patent cases related to prefab structures are collected for
related design implementations, and classified. Space in temporary residential prefab modular
structures must consider factors such as “Expandability”’, “Assembly and Disassembly”’, “Built—in
Structure”, and “Energy Efficiency”, and the cases are classified into “Detailed Assembly Modular Type”,
“Modular Expandable Type”, and “Space Unit Expandable Type”. Overseas patents cases will be
ollected and analyzed in future studies for providing the efficient way for mass production for the

lowest production cost.
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= & %A Age) A9 el A T 2

Fel 23 % A FeR YA FAE Teln @

11 A7e] w7 9 B Feb TAE AT Asoltt. olF 913) o]l Wl @
B QT A R WA T olAEdA ga A TS B FLightmweight Structwre) i A

*This work was supported by the Dong—A University research fund.

«Corresponding Author : Hee—Jung Kang(heejungl515@gmail.com)

Received October 1, 2019 Revised  October 31, 2019
Accepted November 20, 2019 Published November 28, 2019



226 UAEFEFZAT A7 Al1Z

- 2 ZEu|y 7 -2 (Prefabricated Space Structure)
o] tgh Al 2AF 2 B2 Faslsl o, A A3t A
A0 Z oAUENA AT F A= TS L]

AT 2 i A A, e el 2

(Prefabricated Modular Structure)®] ¥3+e- o€ &
Yoz dAsta, ¢ B A 5 dsA | et Al

BAE SlalA & A5 FEEIh A7 AE8E 9
g o B2 x2 pzEolu Zady mEe)
e} v vkt S35 AAstar ijskelon, o

SR RS % QA FAg =a
EE%E}? TS FA A oz tRglE] 9%k
e o}

01
ol
_&
r—{u:
1
ol
& d
o o 3

r o
-
12
L
oz
rE

2 ATE IPe] A S 1%
“+2(Modular Light—weight Structure)g} A4 =
(Coupling Structure)®] thet A& #3813l om,

ol& A7) flsiA] ZEjuln A 72 W AE T2
oF #e] = AU 53E HAAsGY ZesAa

mae A%

(Prefab), Q4] 78, 7o) ), 294 % 5 vhokat
I8 ZY91el gasislon, o2 3 .

3”01] A Z}/ﬂl 0}74] 718t

m e

™
Og(:“,
_0|L
3
ni
At
_O‘l!‘
lo
ojrl

f
>
N
rlr
—
©
©
(]
¢

FalA slslol 24 2 558 53] A7 1)
& Sisto] Qe A Pk B AT A o)
g FAlsh Aol gl 1= AL Balam, A
A, L), R dgom ASsh A 5
Sg AokE F 2 FAs AHAe Aol Qi A
127)9] 53 Abalel wajA FAlskolet,

ARE2] A9E oz AFEE UA FA7 st
Ao o] AR A FT 5= dE S FE, o
A, s, vRE3|E 5 g Bolskal bg RS X
et AR o|AVES] FEE g8l "Wasitiu 1
w1 AlAdelth1]

Zjujr Frlold 2 Aol Fadk BES b
sho] FEHTHE WAo] ofd o] FoA] wHEojH
25 Aoz ete] weet 29 HAE B8 3t
o} AFE FF3hE Aoy, olu] AlztE AFEot
olE TAEE FEES dlT A9l o]l ZHsl=
71E oulgiti2]. Zalvln FRE ANE R YA
FATAL AZFE 5 9lom, A FAE ole) o] A
Al 67FA9] AEE F5E F 3]

Table 1. Types of Temporary Housing

Types Contents
Emergency Short—term (less than 5 days) stay before building
Shelters a permanent structure
Temporary The space for short—term use, and possible to use
Shelters public space such as tent and temporary shelter.
Temporary Installed in the form of Prefabricated as a structure
Housing supplied for 6 months to 3 years
Transitional It can be used for months to a year and is
Shelters developed by users.

Progressive
Shelters

Design changeable structure, more permanent and
changeable

Planning, including services such as plumbing

re Shelters X o
Core Shelters fixtures and utilities
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Table 2. Patents Related to Prefab Structure

No. Reg. No. Title of the Patent

A | 10—1873707

Emergency Relief House on the Disaster

Structure for Temporary Residential Having

B | 10-1991403 Modular Frame

C | 10—1421471
10—1616520

Simple House with Multi—function

Folding Disaster Relief Housing

Modular Assembly Housing and Method of

E | 10-1381408 Housing Constructing the Same

F | 10—1471039 |Container Type Prefabricated Housing Modules
G | 10—1294980 | Movable Temporary Ward for Disaster Area
H | 10—1753881 Prefabricated House

I | 10—-1964366 Prefabricated Mobile House

A Self—assembly House Building It Myself using
J | 10—1663035 |Block of Cube Type and Thereof Construction
Method

The Frame of Prefab Building

K | 10—-1683817

Prefabricated House of Movement and

L} 10-1020213 Assembly Method

Table 3. Types of Prefab Structure

Image/Name Contents

: Cuboid—shaped steel body

Summary S .
7 with insulation

: Top—down pressure
system, solar panels,
skylights and ventilation
windows
RN i Detail |: Built—in retractable bed and
'), EAlE . built—in chest of drawers
; : Living room, kitchen,
bedroom, toilet, shower
room

Emergency Relief 1 9 3 4

o

House on the Disaster .
(4] Assembly| “p 1 | > | w

Difficulty
[ ]

Solar Cell, Ventilation
Window, Built—in Storage,
Bathroom

Key
Words

: The unit consists of a
frame portion for
constructing a hexahedron
Summary |and a panel portion coupled
to the frame portion
: Panel part consists of door
panel and window panel

It consists of four frame
modules and each module
that forms a wall
: Fast and easy assembly
with minimal components

B ' Detail

Structure for Temporary
Residential Having

Modular Frame 1 2 3 4 5

[5] Assembly El < | M| > @

Difficulty
[ ]

Key Modular Frame, Bolting &
Words Joints

: Increased durability of roof
and floor panels and wall
panels
: Folding table and utility
rack and ski holder
: Easy to use for various
purposes depending on the
installation site

Summary

: Waste heat recovery unit is
. 3 installed on roof and floor
S panels to utilize waste heat
i L from air conditioning
/ equipment
c » : Recycled indoor air
Detail exhausted from the heat
exchanger to the inner space
of the wall panel
Simple House with : Increased air—conditioning
Multi—function efficiency by reducing
[6] management costs
depending on the season

1 2 3 4 5

Assembly

Difficulty |- | < | M} > | H

Key Heat exchanger, heating,
Words folding table
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Summary

* An upper hinge is provided
between the upper roof
panel and the lower side

plate to be folded into the
inner tube, reducing the

volume

: Solar module on top of roof
panel

: There is no possibility of

shortening of time to install

Movable Temporary
Ward for Disaster Area
[10]

Summary

: Reduction of work time at
home construction site
: Modular prefabricated
housing structure that can
reduce labor and material
costs

Detail

: After dismantling,
reassemble and use
semi—permanently
: Provides an assembly
structure that can be
expanded more than twice
as much as the assembly
house structure
: Providing an assembly
house structure that can be
constructed on two or more
floors

Assembly
Difficulty

1 2 3 4

o

E < | M| > H

Key
Words

Module, Expandable,
Horizontal Expansion

Prefabricated House
[11]

Summary

: Heat source
accommodation space where
heat source can be
accommodated
: Base frame with discharge
section for transferring heat
energy

Detail

: Wall panel with wall
module
¢ Ceiling panel and exhaust
member
: Contains one of ocher and
ondol system
: Direct heat transfer to the
room through the wall

Assembly
Difficulty

1 2 3 4 5

E < | M| > H

Key
Words

Ondol System, Heating

D Detail prefabricated temporary
house, loss of material and
damage
. . X : Easy to transport, reuse
Folding Disaster Relief and store
Housing
[71 2 3 4 5
Assembly
Diffieulty |_ = | < | M| > | H
[ ]
Key | Foldable, Solar Module
Words
© A module that forms a
module at least one room by
connecting wall members,
Summary | and forms a space that is
- doubled or more by
K N connecting an assembly
i T house structure.
: Providing an assembly
house that forms a living
Detail |room on the second floor by
E stacking the modules on the
o m first floor.
Modular Assembly 2 3 4 o
Housing and Method of| Assembly [ =10 Ty
Housing Constructing | Pifficulty
the Same [ ]
18] Expandable module,
Key horizontal expansion, vertical
Words |expansion, radial expansion,
duplex space
: Link two or more
containers
: Connection between two
containers prevents
rainwater from leaking
Summary | @ Guide groove and guide
A protrusion formed on the
assembly wing
: Allows containers to be
easily aligned when
assembling two containers
F . : Modular connection of
Detail . X
Container Type multiple containers
Prefabricated Housing 9 3 4 5
Modules Assembly
(9] Difficuty | & | < | M| > | H
Container, Expandable
Key Module, Vertical Expansion,
Words Horizontal Expansion,

Connection Socket

Prefabricated Mobile
House
[12]

Summary

: Prefabricated mobile
homes where lightweight
steel structures are used as
a skeleton to enable mobile
installation
+ It consists of a body
consisting of an armature
and an outer wall, an inner
wall, a floor and a roof,
coupled to it

Detail

¢ Easily heated due to the

built—in heating element that

is electrically heated on the
inner wall and floor

Assembly
Difficulty

2 3 4

o

E < | M| > H

Key
Words

Heating (heating yarn),
lightweight steel structure,
expandable module
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Self—assembly House
Building It Myself using
Block of Cube Type and

Thereof Construction

Method
[13]

: User assembled and

Summary installed

: Since the frame is
perforated and standardized
at regular intervals, the
worker handles it directly
and assembles it by piece or
bolting work according to the
construction drawing
(assembly).

Detail

1 2 3 4

o

D |Foldable, Solar Module

E Expandable module, horizontal expansion, vertical expansion,
radial expansion, duplex space

F Container, Expandable Module, Vertical Expansion, Horizontal
Expansion, Connection Socket

o]

Module, Expandable, Horizontal Expansion

Ondol, Heating

I Heating (heating yarn), lightweight steel structure, expandable
module

Assembly

Diffieutty | ° | < | M| > | H

Perforated Frame, Assembly,
Expandable Module,
Horizontally Expanded,
Vertically Expanded

Key
Words

The Frame of Prefab
Building
[14]

: Building for use for various
purposes such as house,
warehouse, drying room,

greenhouse

Summary

: Easy to assemble and
disassemble when
constructing frame,

assemble each frame more
firmly and safely

Detail

2 3 4

o

Assembly

Diffieutty | ° | < | M| > | H

Key
Words

Framing, Assembly, Frames
and Joints, Bolting

Prefabricated House of

It consists of cone, frame,
exterior wall and ceiling floor
separately
¢ Installing the skeleton by
fastening the cone and the
frame

Summary

: Emergency exit is formed
on the lower surface of the
wall panel
: Each frame can be
assembled using three—way
linkage

Detail

Movement and
Assembly Method
[15]

2 3
E < | M
[ J

o

Assembly
Difficulty

\
jan]

Framed, assembled,
three—way connection
structure

Key
Words

32 A 8 Zyjue. REet 37k AR 41

Table 4. Keyword for Prefab Structure

No.

Main Keywords

A

Solar Cell, Ventilation

Window, Built—in Storage, Bathroom

Modular Frame, Bolting & Joints

Heat exchanger, heating, folding table

J Perforated Frame, Assembly, Expandable Module, Horizontally
Expanded, Vertically Expanded

K |Framing, Assembly, Frames and Joints, Bolting

el

Framed, assembled, three—way connection structure

ZF AHE 719 =5 F3ste] Table 59 2ol 7199= 1
3 (Keyword Grouping)& 1&gl om, 7} 7]9=9] 1
88 R A AL ZE9E e} e Ik
Aol disiA th3 2ol F 4719 221(*Expandability”,
“Assembly and Disassembly”, “Built—in Structure’,
“Energy Efficiency”) 2.2 #5735}tk

Table 5. Keyword Grouping

No. Keyword Grouping Top Keyword
Expandable Module, Vertical Expansion,
1 |Horizontal Expansion, Radial expansion, Expandability

Duplex space

Modular Frame, Bolting & Joints,
Connection Socket, Perforated Frame,
Assembly, Framing, Assembly, Frames
and Joints, Bolting, Framed, Assembled,

Three—way connection structure,

Lightweight steel structure

Assembly and
Disassembly

3 Folding table, Built—in Storage, Bathroom,

S . Built—in Structure
Ventilation Window uilt=in Structu

4 Solar Cell, Solar Module, Heating, Heat

. Energy Efficiency
exchanger, Heating yarn, Ondol System & ’
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