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Design and development of self-rescue floating swimsuit

FANG Jialu, CHEN Mingyan, HUANG Zijing
(College of Fine Arts and Design, Wenzhou University, Wenzhow, Zhejiang 325000, China)

Abstract

functions of traditional swimsuits, this research used the swimming pool environment as the test condition to

In view of frequent occurrence of swimming drowning accidents and the lack of safety protection

study the self-rescue floating swimsuit that could be inflated in time for sudden drowning. The chemical
reaction between baking soda and acetic acid to generate carbon dioxide gas quickly was applied to inflate
the swimming suits, and thermoplastic polyurethane elastomer material was employed to make the gas
storage bag. The inflatable structure of the airbag was fixed with a round hose and a gas valve by the hot
melt glue connection to ensure the airbag tightness. The structure, color and fabric of the swimsuit were
characterized and analyzed. The results show that the ratio of raw materials is the key to the buoyancy value
of the airbag, 67% inflation in the upper airbags and 33% in the lower bags ensure that the head and neck
are always exposed above the water. The self-rescue floating swimsuit facilitates the functional design and
development of convenient operation, fast-inflating and night-lighting features, demonstrating a prototype
swimming suit for reducing drowning accidents, and enabling timely self-rescue and rescue efficiency.
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Fig.1 Inflatable device cutaway structure diagram
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Fig.2 Pattern of upper (a) and lower (b) body airbag
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Tab.1 Proportion of airbag inflated volume in each

part and distribution of inflated mass
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Tab.3 Swimsuit buoyancy rating scale
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Tab.4 Experimenter buoyancy feeling score table

FHRUEK RSN WIS AT R
1 il
2 m-~1v
3 m-~1v
4 Vv~V
5 4
6 \

551 IREEEG 1op Bp I = 1/ N T S T T o A
oo 13 :31, 323805 B S T BE T T oK Ifi, Bz 1% 1 —
BECM ) ;55 2 wink 2B /NRIT 5B
(TR AL LR 20:46) | 2R E LI IR LT Tk
T, V7 IR 1 WO s 565 3 S5 2 R e He A
A, Z iR B2 s ROM I, Y R T~ IV 2556 4 Wk 1
B LES 2.3, FEFFRER LN
10:23, AZil#H L B ReIF TOKE, 77 12 s
IV~ V&, 555 WREINKR T 25 i Lol 15:34,
TV R A 4 B IF KT 55 6 IR 55 5 KL
HAHTR] , 321 Rz b R TR, 72 130 V %,

25 LA BT T s 5 RN AT 5 R 2
B b O R R R HEIT A OCHE  AE AR C 1L |-, nT AR
Pk B KRG SRR TT 5 B R i, AR
FRARSAAR W R A TR IR

6 & &

ASSCIRTF A Bk AHIE A TR R -5 /N3 4T 2 fih
PR A R AR AR SR B A o BB, ORISR T
AR AT, 5 BRI HE S (0 B F s Ui A
PR 1 F B TR RS AR PR R
JREAH I ERAE TR I S ARG S IKARES &, ok T3
A7 2 B FROR AN 9 [R5 X Dk A ) R4 T
B ER HRENE G R SR DT EAT R AL AT, 3 2
FIRC A, SEB N A T REPRACGE 2 P 2R, 2R H]
AU S PRAH A B A W R W 0 | WA T 200 38 A 2
PR AL n] 2 A s B IR LI 3RS
& NEESRGE, APE R E R TELEE, ol
PRAUE TR e 008 B A JEURM A IR e , 1
TR T S A 1, 9 D REK A 14 AR AT
o) SR AR . AR AT RE— 2B A
Y R O RN 7 ST AN e 27 S (WA S
LR AR ARAE , 55 0] LU AR CIESE L A s 58, il
REKATT & SR 2 . FZXB

SENW:

[ 1] Euk, Mk, Drb, 55 Bk ohoRkng . & 4K

B BEEETE (] R F A #EOF L 2016,
32(2) . 18-22.
WANG Bin, BU Shu, LUO Shi, et al. Swimming
strategies; a study on adolescent drowning risk
management [ J |. Journal of Sports Adult Education,
2016, 32(2) . 18-22.

(2] BRIy EEEKEFEL, iR ()] AamE K
% 2017(6) : 6-7.

MIN Fang. There is a high incidence of drowning in



F12 4

JTEERE S BT B ROKA BT I & <123 -

[3]

[4]

[5]

[6]

(7]

[8]

(9]

[10]

summer, how to ensure safety[ ] ].Life and Disasters,
2017(6) : 6-7.

KLV, &, £, BRI it )]0
AR HIRA | 2018, 14(29) : 254-256.

ZHANG Yihan, LUO Lei, WANG Xuezhong. Design of
anti-drowning swimming ring[ J ]. Computer Knowledge,
2018, 14(29) . 254-256.

K, 2R, RO, SF B TURK R 2 TR
FHE ARIRACB T ST [T BHK, 2019 (15) .
1-3.

FU Shipei, LI Jizhen, LI Zhikai, et al. Design and
research of smart self-rescue swimsuit based on
swimming safety considerations [ J ]. Technology Wind,
2019 (15) . 1-3.

BFLSC. AT RE U K I A 3 e 1 4 Rk
REBOT I EBBORBT i, 2018(2) : 129~
130.

BIE Kaiwen. Design of a portable life-saving device
capable of intelligently identifying drowning and
automatically inflating [ J |. China New Technology &
Products, 2018(2) : 129-130.

M. 17 e B 8l 78 U B TR T UK I R R T K 5 6
HILI]. BHER, 2019 (30) : 3.

CHEN Chao. Development and application of emergency
automatic inflation device in swimming suit [ J ].
Technology Wind, 2019 (30) : 3.

TAPAN K S. Research on wearable smart clothing for
life[ J]. Indian Journal of Public Health Research &
Development,2019,5(6) ;1-5.

ERR AR TRAELI-T ZIHIERY) (L-SSBR)
FAYE B FREUFEAR B B I T B30 5 BB e AL
LI A4S H B0k, 2020, 50(2) : 48-55.

WANG  Xiangmin.
butadiene copolymer (L-SSBR) as a processing aid for
silica-filled rubber: synthesis,
application[ J |. Rubber Reference, 2020, 50(2): 48—
55.

W, AER, X, 55 RSN A =G
R/ TPU A MORHIEIE A H s SRR )] 2 A
Fl2#f, 2016, 33 (7): 1371-1381.

CAO Ningning, ZHENG Yuying, LIU Yanglong, et al.

Preparation and properties of laminated functionalized

Low molecular weight styrene-

functionalization and

graphene nanoribbons/TPU composite film[ J]. Journal
of Composite Materials, 2016, 33 (7). 1371-1381.
W2, RA LK (PVC) MRS Y i 54 5 P fg
WFFE[D]. JEat . JE b TR, 2014 1-5.

CHEN Anzhen. Research on the structure and properties
of polyvinyl chloride ( PVC) and its mixtures [ D ].
Beijing: Beijing University of Chemical Technology,

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

2014 1-5.

TR, e ELYRE MR [T ] 24
2#4l%, 2005, 26(6) ; 17-18.

WANG  Xinhou. Air
properties of airbag fabric [ J]. Journal of Textile
Research, 2005, 26(6) . 17-18.
AR Tk S T8 w], AN E TR A A,
P M R S 2 AR BT S T M A e
LML 5 3 R B 5 B Toll Hh At 2013 263 -
264.

China Shipbuilding China
Shipbuilding Industry Corporation, China Shipbuilding

permeability and mechanical

State Corporation,,

Engineering Society. Ship design practical manual;
outfitting sub-volume [ M ]. 3rd ed. Beijing: National
Defense Industry Press, 2013:263-264.

E, E, B W EEACRAEE A O E
Mot PE A Dy RN SR A [ ] i 5 W iE, 1999(5)
32-33.

WANG Zuo, YANG Zhi, LI Shiliang. Discussion on
marine creatures and emergency measures that are
harmful to those who have fallen into the water at
sea[ J]. World Shipping, 1999(5) . 32-33.

WSO, 24U AT WO i vE 2 e N R F5E (D). b
W ARG, 2011:12-17.

PAN Wenyan. Research on influencing factors of visible
light occlusion of textiles [ D ]. Shanghai: Donghua
University, 2011;12-17.

FH, AUKSE, R, 55 RHE X BOLRES
YIvERERYSEIRI [ T]. 2781541, 2013, 34(9) : 99-102.
WANG Jian, LI Yonggui, ZHU Ya'nan, et al. The
effect of softening finishing on the properties of luminous
coated fabrics [ J ]. Journal of Textile Research, 2013,
34(9): 99-102.

WRARA:, HRCsk, TN, 45, i T IR ) TR
WA BT[] 978154, 2006, 27(3) : 111-116.
CHEN Dongsheng, GAN Yingjin, WANG Jiangang, et
al. Discussion on fabric style design based on cloth-
ing[ J]. Journal of Textile Research, 2006, 27 (3):
111-116.

Kk BLAGL LR A[)]. g2 9,
2009(4) : 2-5.

QIU Yufa. Application of spandex in textiles [ J ].
Shanghai Silk, 2009(4) . 2-5.

FEH, D, S, S Ui SV AT R T K
SAEREVEAN [ 1] D781 24, 2018, 39(3) : 45-49.
JIANG Zhiging, MA Yantao, GUO Ya, et al.
Development and performance evaluation of imitation
knitted denim fabric [ J ]. Journal of Textile Research,
2018, 39(3) . 45-49.



