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Abstract: In this paper, the research status of air drying articles design in college Apartments is
analyzed, and functional impairment and design flaw in use are discussed; through the analysis of
drying habit and drying function needs of college students, the college apartment air drying article
is re-considered and re-designed based on humanized concept, which provides new concept for
design of college apartment air drying articles.
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1. Introduction
Over the years, the cost of student dormitories has always been the lowest among others; in addition,
dormitory buildings have the highest space availability factor, and reflect the most balanced, basic
and streamlined using needs [1]. With the social development, higher education is developing
toward mass education and it pays more attention to people oriented education concept and respects
for humanity and creativity. In order to help students to maintain the best state of learning and keep
healthy, colleges are improving and creating favorable learning and living environments for
students in the dormitories [2]. In daily life, air drying space is a must for students to dry their
clothes, therefore, it must be considered in the design of college dormitories [3]. In late 1990’s,
student dormitories were upgraded to student apartments thanks to the upgrading of living facilities.
The main change is that there is independent washing and toilet facility on the balcony of each
apartment, which makes the indoor cloth drying possible in colleges. Compared to traditional
clothes drying methods, students prefer indoor cloth drying, because traditional methods, i.e. drying
in corridors, on windows and the roof floor as well as outdoor drying are time consuming and
painstaking and impact overall appearance of the dormitory. However, the design traditional air
drying articles cannot meet the needs of development of college apartments, and has flaws and
function shortage. Therefore, it is indispensable to research college apartment design based on
humanized design principle.
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2. Research Status of College Apartment Air Drying Articles
The initiation of clothes drying behavior is currently unknown; in the early days, clothes drying are
carried out outdoors, with the appearance of balcony in building design, indoor clothes drying
became the routine behavior in daily life. The construction of college apartment balconies facilitates
cloth drying for students, and the closely related clothes drying articles also play significant role.
Due to the limitation of apartment space and construction cost, air drying articles are usually
provided as auxiliary products, and often, only the most basic clothes hanging rods and clothing
fork with simple design and functions are provided. This basic household furniture may cause many
problems during the use by students.
The design of such products as clothes hangers, clothes hanging rods and clothing forks
influences the cloth drying methods of users. Currently, there is no clothes air drying article
specially designed according to the environment features of colleges and overall air drying needs of
students. During the process of clothes air drying of students, the simple functions of clothes
hangers, clothes hanging rods and clothing forks cannot meet the increasing using needs of students,
and the design flaws of the product affect user experience.
Cloth air drying has become a part of daily life of residents in China. Nowadays, with the social
and economic development, people are paying more attention to their living quality [4]. College
students also bring up new demands on air drying articles.
3. Humanized Design of College Apartment Air Drying Articles
Nowadays, with the rapid development of market economy, people pay more attention to the quality
and aesthetic taste of life, and have higher requirements on product design [5]. Humanized design is
the ultimate design pursuit in the sense of human existence, it embodies the "people-oriented"
design core concept, and it is the integration of aesthetics and ergonomics and the perfect and
harmonious combination of people and products as well as people and nature [6]. This requires that
college apartment drying article design should be people-oriented to meet both psychological and
physiological needs of users, and give comprehensive considerations to function, shape, material,
color and other aspects to achieve the harmonious balance among people, things, and the
environment.
3.1 Refined Function
The specific function and overall application or purpose are called the product function. Nowadays,
the humanized design of product function has always been the focus of people's attention. From the
point of view of user's demand, how to perfect the function of product and how to make the
function design more humanized are important factors in the function design [7]. During the design
of air drying articles in college apartments, various needs of users shall be fully considered in-depth
to enrich product functions. The process flow of clothes drying, for example, tidying up and taking
out shall be analyzed to refine and re-design functions of air drying articles according to students’
needs.
3.2 Simplified Structure
People-oriented design is a systematic design system that involves a wide range of factors, not only
such material conditions as the form, color, structure and material of the product, but also social,
environmental, man-machine, psychological and other factors [8]. The college apartment is a
relatively narrow yet frequently used space for students, and clothes air drying space is a more
confined space shared by all the students in the apartment, thus, the clothes drying balcony space
for students is limited. This requires that the shape and structure of college apartment drying articles
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must be simplified to ensure that the articles will not occupy the students' daily life space.
Meanwhile, they should also be easy to operate and conform to people's daily cognition and
operation habits, to meet the various needs of users.
3.3 Diversity Respect
Universal design is the embodiment of the idea of human-oriented design. The ideal goal is to meet
the needs of all people, so that people with different health conditions can use the product [9]. China
is a vast country, each university has its own unique geographical location and climate features, in
addition, students from different regions with different lifestyles and physiological characteristics
(short or fat, healthy or disabled) lives in one apartment, therefore, differences must be respected in
design of air drying articles in college apartment. In terms of color and material, not only the
characteristics of the region, climate and customs of the university, but also the behavior habits,
psychological needs and physiological differences of the students should be considered to ensure
the universality of college air drying articles and meet the cloth drying requirements of college
students.
4. Design Cases Demonstration
A well-designed product must embody the ingenious integration of and balance among human,
environment, economy, technology, culture and other factors [10]. Cloth drying in the balcony is an
inevitable activity of students living in college apartments, and the main products used are clothes
hanger, clothes-drying rod and clothing fork. According to the analysis and consideration of various
inconveniences during the use of air drying articles for cloth drying, the products are designed
according to humanized design concept, and the specific process flow is as follows:
College apartment air
drying articles

Clothes hanger

Clothes-drying rod

Clothing fork

Analysis of existing
problems
Humanized concept
Refined
function

Simplified structure

Respect
differences

Innovative design
Fig. 1 Roadmap of Humanized Design of College Apartment Air Drying Articles
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4.1 Clothees Hanger
People usuually hang out
o their clo
othes in hanggers on clotthes-drying rod. The m
main role off the clothess
hangers is opening clothes, exp
panding clotthing and hanging
h
clo
othes. Howe
wever, it often requiress
good weatther and higgh temperatture to dry clothes. Diifferent geographical ddistribution of collegess
and univerrsities leads to great cliimatic and ttemperaturee variation. It
I will not bbe a wise ch
hoice to dryy
clothes onlly by weathher if one are in urgent need of waashed clean clothes. Beesides, air-drried clothess
can also hharm the quuality of clo
othes and thhe health of
o students if they stayy wet for a long time,,
which brinngs a lot of inconvenien
i
nce to studeents' daily life.

Fiig. 2 Ventilaating State
n State
Fig. 3 Common
1 Hook
H
2 Ven
ntilating andd heat dissip
pating vent 3 Switch knnob
4 Removab
ble part 5 Fllexible ventt pipe 6 Ven
ntilating partt
7 Electric wire 8 Air inleet vent 9 Haanger shoulder 10 Clam
mp
Throughh the considderation of the
t functionn of the clo
othes hangerr, the innovvative design is carriedd
out. Underr the principple of functional refinem
ment, as sho
own in figure 2, after thhe hanger iss electrifiedd,
the internaal motor caan be contro
olled by thee switch kn
nob to outp
put cool andd hot air. Through
T
thee
transformaation of flexxible vent tu
ube, it can be used to dry the clo
othes in diffferent positiions. Shoess
may also bbe dried whhen necessaary. The dessign eliminaates the neeed to rely oon good weeather whenn
students drry clothes, and allowss clothes too be quickly
y dried by electricity alone. In addition,
a
ass
shown in ffigure 3, thhe original ventilating
v
device is removed
r
and replaced with comm
mon clothess
hanger shooulder, com
mbined with
h clamps, w
which not on
nly can dry
y clothes, buut also can
n dry socks,,
underwear and otherr small pieces of clotthing; undeer the princciple of strructure sim
mplification,,
or the clothhes hanger. On the prremise of ssatisfying th
he functionn
removable parts are adopted fo
refinementt, the overall shape is simple, connvenient to disassemble and assem
mble, and conforms
c
too
the operatiion habits of
o the users; Under thhe principlee of respectting differeences, differrent shapess
embody diifferent usess, so that stu
udents can determine the
t structurre of the cloothes hanger accordingg
to their ow
wn actual situuation.
4.2 Clothees-drying Rod
R
As the maain product of drying clothes,
c
thee traditionall hanging-ty
ype clothes--drying rod
d has singlee
function annd many deesign defectss. For exam
mple, in win
ndy and rain
ny days, clotthes that aree hung on a
traditional clothes-drrying rod will
w fall aand get weet; when too
t
many clothes hu
ung on thee
a
Clothhes that have just driedd
clothes-dryying rod, it is difficult to separatee dry areas from wet areas.
will also bee moisturizeed by evapo
oration; Cloothes hung up
u too tightlly can also lead to clotthes dyeing..
It is not coonvenient foor the short students too hang and tidy their clothes becaause the clothes-dryingg
rod is too hhigh.
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Fig. 4 Idle State of Cloothes-dryin
ng Rod
F ig. 5 Servicce State of Clothes-Dry
C
ying Rod
1 Slack rope 2 Draw
wing rope 3 Fixed button 4 Fixed plate 5 L-shhape iron
6 Pulleyy 7 Channel 8 Partition block 9 Ho
ollow rod 10
0 Hook 11 SSlideway
Throughh the analyssis of the problems
p
off traditionall clothes-drrying rod annd combineed with thee
design prinnciples of thhe humanizzed conceptt, the innovaative design
n is carried out. Firstly
y, to respectt
the body size of thee user, as shown
s
in F
Figure 4, drawing
d
rop
pes are set on both siides of thee
clothes-dryying rod too facilitate the use off people off different stature. Seecondly, based on thee
refinementt function, as
a shown in Figure 5, inn order to avoid
a
falling
g and mutuaal infiltration dyeing off
clothes, cloothes need to
t be fixed and
a hung inn dry and weet areas resp
pectively. W
When the rop
pe is drawnn,
the hook m
moves in thee correspon
nding directiion in the slideway, wh
hich drives the hanger to move too
the correspponding sidde. The hook of the hhanger willl cause the partition bblock to sw
wing to thee
channel. U
Upon the haanger hook passing byy, the partittion block connected in the chan
nnel by thee
torsion sprring will ressume the oriiginal positiion, which limiting thee hanger to m
move only in a certainn
range, makking the cloothes not eaasy to fall ooff, and also
o realizing the
t dry andd wet divisio
on. Thirdly,,
the simpliffied structuure realizes the same way to occcupy hangiing placem
ment as trad
ditional onee
without occupying moore balcony space, and is in line with
w the userr's use habitts.
4.3 Clothin
ng Fork
As an auxiiliary produuct of hangiing-type cloothes-drying
g rod, the clothing forkk is essential. Becausee
the traditioonal hanging-type cloth
hes-drying rrod is geneerally placed
d high, the clothes hav
ve to be putt
on the clothhes hanger first, and th
hen by the cclothing fork
k, supported
d to hangingg on the clothes-dryingg
rod. Repeaated action brings
b
abou
ut inefficienncy; when confronted
c
with
w some cclothes thatt need to bee
tidied befoore drying, such as sh
hirts, pants and so on, there is no
o operationn device forr temporaryy
hanging, w
wasting timee and energy
y.
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S
Fig. 7 Standing Servicce Status
Fiig. 6 Hanginng Service Status
1 Fork channel
c
2 Tuurnover fork
k 3 Connectting rope
4 Ro
od body 5 Suupporting leeg 6 Sliding
g block
In view
w of the abbove-mentio
oned probleems, throug
gh the analysis of thhe behaviorr of peoplee
supportingg clothes, coombined with the hum
manized con
ncept, the innovative
i
ddesign of th
he clothingg
fork is carrried out. Firrst of all, th
he structuree is simplified. Figure 6 shows thee hanging status of thee
clothing foork, which is
i similar to
o the comm
mon appearaance of the clothing forrk in daily life. It is inn
line with ppeople's opeeration habiits, withoutt requiring too
t much th
hinking durring use. Seecondly, thee
function is refined, as shown in figure
f
7, thee slider can slide inward
d in the chaannel of the hollow rodd
body, so thhat the draw
wing rope connected
c
w
with it drivees the turnov
ver fork heead to expan
nd laterally,,
and then oopens the suupporting leeg connectedd at the botttom of the rod body too become th
he standingg
state. It is conveniennt to tidy up
p clothes aat this time, so more clothes
c
cann be tidied up withoutt
p
to dry clothes; finnally, the differences iss respected. The clothin
ng fork cann
requiring aadditional place
be shaped bbased on thhe use of diffferent studeents to achieeve clothes drying or oobjects hang
ging.
5. Conclussion
With the raapid development of modern
m
sciennce and tech
hnology and
d the rapid iimprovemeent of livingg
standards, the living conditions of college students beecome betteer and betteer. The imp
proving andd
innovative design for some incon
nvenient opeeration in campus life is very helppful to imprrove the lifee
ge apartment air dryinng articles,, the spacee
quality of college stuudents. Forr the desiggn of colleg
environmeent and the particulariity of studeent groups shall be considered.
c
From the aspects off
students' physiologicaal characteriistics, psychhological feeelings, behavior habitss and so on, the shape,,
function annd structurre of air drrying articlees shall be fully considered. Acccording to humanizedd
concept, thhe design of
o air dryin
ng articles bbased on people is off great signnificance to ensure thee
students' health and noormal learning life.
6. Acknow
wledgmentss
This workk was finaancially sup
pported byy Key Lab
boratory off Wood Inndustry and
d Furnituree
Engineerinng of Sichuaan Provinciaal Colleges and Univerrsities.
Referencees
[1] Zhang Lei. A Preeliminary Study
S
on Thhe Types and
a Forms of
o Student Dormitory [J]. Worldd
Architecturre, 2003 (100): 17-19.

94

Advances in Engineering Research, volume 166

[2] Lv Honglin. A Brief Discussion on Transformation of the Space Design of College Students'
Dormitory [J]. Sci-tech Wind, 2010 (15): 20-21.
[3] Wei Wei.Study on Residential Space Design of Student Dormitory [J]. Anhui Architecture, 2016,
(23) 4: 14-16.
[4] Zhang Yang. Analysis, Research and Development of Clothes Hanger Products [D]. Guizhou
Normal University, 2015.
[5] Niu Jing, Xia Yong. Research on Humanization Design in Modern Household Air drying
Articles [J]. Art Science and Technology, 2013, 26 (5): 170-170.
[6] Qiu Zhicheng, GAO Juan, LI Hui-ping. Relationship Between Humanized Product Design and
Rationality [J]. Packaging Engineering, 2005, 26 (2): 188-189.
[7] Cheng Anping, Qiao Lihua, Fan Xudong. Study on the Application of Humanized Design
Concept in Product Design [J]. Design, 2015 (13): 56-57.
[8] Zhang Rui. Study on the Design Elements of People Oriented [D]. Hunan University, 2004.
[9] Niu Xiaoduo. Analysis and Research on the Human-centered Design Process [D]. Donghua
University, 2006.
[10] Qin Yue. Ergonomics in Humanized Design of Products [J]. Modern Marketing: Xueyuan
Edition, 2011 (5): 168-169.

95

