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Abstract

This project presents an automatic flotation device for drowning victims. The
mechanism of this device starts from the pressure sensor to detect pressure and send
a signal to Arduino to convert the signal to water depth. An Arduino was programmed
to send a signal to the motor when it reaches one of two conditions which are set up
time or specified depth. A motor will rotate and make a drill head move forward and
drill the gas tank. CO, gas will flow into an airbag. This device was designed base on
personal flotation devices standard (ISO 12402-3) which suitable for the unconscious
child victim. Two main theories to support this device’s invention is buoyancy force
and drag force to calculate set up time and depth. Instead of using whole steel for the
material, PLA plastic formed by 3D printer with steel thread was chosen to form a
complex inside structure and to reduce weight.

Experimental results show that the airbag began to inflate at 42 seconds and
the float up time varied according to the depth at which the experiment was started.
The airbag began to inflate immediately when the device reaches 2 meters in. The
user floated in a face-up position no matter how the user sank in the face-up or face-

down position.
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M13197 2.1 mMTnannsasesldlunisasefmudmtinuesgldanuanunggu 1SO 12402-2

Parameter User

User’'smass(kg) | m<15 | m<30 | m<40 | m<50 | m<60 | m<70 | m>70

Minimurn 90 120 140 170 200 230 275
buoyancy (N)
(#3 - 1SO 12402-2)

2.1.2 ISO 12402-3 Lifejackets, performance level 150
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M1519% 2.2 MTanannsiiedldlunisasedmudmiinveslinuaininnsgu 1SO 12402-3

Parameter User
Child Adult
User'smass(kg) | m<15 | m<30 | m<40 | m<50 | m<60 | m<70 | m>70
Minimum a5 60 75 90 110 130 150

buoyancy (N)

(i + 15O 12402-3)



2.1.3 ISO 12402-4 Lifejackets, performance level 100

100

2.3 dgyanal 1SO 12402-4
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M13199 2.3 ansnandnseisedldlunisaegiimuivinvesglianuainuinggiu 1SO 12402-4

Parameter User

User’smass (kg) | m<15 | m<30 | m<40 | m<50 | m<60 | m<70 | m>70

Minimum 30 a0 50 60 70 80 100
buoyancy (N)

(fa : 1SO 12402-4)

2.1.4 1SO 12402-5 Buoyancy aids performance level 50

506

7N
7N

| €
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Parameter User
Child Adult
User'smass(kg) | m<15 | m<30 | m<40 | m<50 | m<60 | m<70 | m>70
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F-pVg - EpCDAuz- mg = 0
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2.7.2.1 Piezoelectric pressure sensor

Dynamic force

Electrode —»
+HFFEFE AR+

Quartz crystal

g‘dﬁ 2.8 Piezoelectric pressure sensor
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2.7.2.2 Piezoresistive pressure sensor

Excitation

Piezo-resistors
current lg

voltage U,

Excitation

\
\

\ Diaphragm

) ' -
g‘th/l 2.9 Piezoresistive pressure sensor
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2.8.1 offshore Life Jackets
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2.8.2 Near-shore Vests
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2.8.4 Throwable Devices
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2.8.5.1 Special use life jackets
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2.8.5.2 Automatic inflation models
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2.8.5.3 Hybrid Inflation and some special notes
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2.9.1 "UARWI389 “Squib Inflator adaptor”

1my Glenn H. Mackal, Saint Petersburg University Uselnasaide

2

TN KM 44 16 46 23
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\v/ e 8 20 ‘4618 26 42 32

Uit 2.13 1Ad1304 Squib Inflator adaptor

(fan Squib Inflator adaptor)

% ¥ [

Wuauddeiineteeaiy inflator Nviaudlelwdleeldfoant utazindelaneay
) = = aa ° v < = al o & ¢ v & ) o
JULARDULARENEUYI N AgIkazlNazAd o U lWRNTaIRNSUaulaspanlandm falieanuiangg

$2UR9TN15NANDINNTeINLUULATAIUUSENBUVBY inflator DNAae

29.2 s‘i'm"aaﬁ'ﬂf%m “Computer simulation of the performance of lifejackets”

1y Frazer Nash, Health and Safety Executive, United Kingdom

gﬂﬁ 2.14 :AdeSes Computer simulation of the performance of lifejackets

(i : Computer simulation of the performance of lifejackets)
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Development for the Measurement of the Center of Volume in the Human Body 1a g
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RIS UL RN TRT 56.16 % 55.67 %
(180.59 LYUALUAT ) (180.72 LwUALUAT )
AaaptTn Ay 39.00 Alansy
Aadesuniane 122.25 wURALIAS
ANRAERLIALITD IS 81.21 LUURALLANT
RRRER)
ﬁma?iw‘hl,mﬂﬂ@uéﬂa’mma 80.65 LYURALLAT
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lun1s@gulusunsuAduiioniuaunisvinuvesgunsaldeasunmen1siliey Flow
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3.6 msaenldaunsaliing

3.6.1 lalaseaulnsaiaas

gﬂﬁ 3.5 Arduino nano

@eonlduasa Arduino 5u Nano wlpsanduvase ffisialaeguidedu
s ! < = a ¥ ¥ IS a 1 J al ot
vednjurmnidnuasiinnudenlunsldaunsgldnudlunsloudesenisseusiluga

a YY a A & 1 oA ~ P
waglaustsunnungle1ade Inesnseiieniunuiisanalunisldnu

3.6.2 wiasangln

N Al

-a G AikalifeAlcaline.

-

Panasonic

'_ e o

SUN 3.6 wuniess oV

wanldanuuung 9 V illasannuesaraulnsadaunsasulidniegng 7-12 V we

microcontroller 1991ua39 5 v nstoulnusedu 12 V vl regulator Aosnsouusinuadis
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7 Viidaanusouazay d9kiwuizdinsuldaldauduiaiuiu nsdenldnsssiu 9 V 34

Wigaudige

3.6.3 UBLADS

Ui 3.7 ueine$ SH5010 360 Standard Servo

deonldualneiuuy servo tlasandvaigvuinliiaenuinniviliiaen

d' = v & (Y o PR < ! v
YUINT WA LUNITLNZHIAG CO, LA UNITHNIUAL AT AIUATOIRT LazAY
o ¢ a & oA 1% = T o
wiugge wazuawasvliatanunsavyusaiiedls 360 asmdinainesiiteinesialih
Ianunsanyuwnaeagndaiasld laenesnaldlupisvyuansgiaiedaing CO, Wity 1.53
kg/cm Fudenldiweslmainaisu SG5010 360 Standard Servo @1ansalimeasnunyian 8

kg/cm Aaouseiuliin 6V Gafisanenanisiasuudn

3.6.4 1 FULYDIINTZAULUA

U 3.8 umasinsedunin SEN0257



28

denldiduwesinainuduiu SEN0257 1fiaeain winld water sensor il
azlianunsateanuanuaslumunzausenisialdnundiidunaiuiu 3adsniazineng

FukazwlaIndutd U ua NknY taetd ulges vl ail L dunI1ug feos g uisos i

[V (%
o & o

Piezoresistive pressure sensor Wagggneanwuulnldinanuaulaunlaiainiawazuiveia

anuauldaiuegi 0 - 1.6 MPa lnegnslunisuasmanududuninudnfe

WNUAAITILALNThUAIURE

Px10’

=———=10.439xP
976.5x9.81

2

nitlazgnussyeglumdwesalilasneulnsaaeiinesudeyauaziuase

@

I
v = v

Fernauanitiusudsdraglunisiinueesiandesnsiuiswoslasainnudnlaale

gnAesgalausiguiusEAULIase

3.6.5 N159BNUUUANATIINALIEN
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Usname wetlatslunisiansanfesumienisfadumasinetnni1sautl muazaIntuns

waeulmvaizdian niseenwuulvilanvuzaseUaanaeistaAMmNNsauTIan
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Wesanjusivesdigunsalidugusinanie fedesugudienisly 3D

'
=

Printer FadwnIesdnsnlinsifuiiiedan weviliiingusneiidenis dunarafndildvin
gunsalliuiivangviinvuivanmmsldau anummu msnuseauiou anuendelunis

YFuudauaunaadugy

M1319% 3.2 Ms1anansRandRvaaduly 3D printer

a0 PLA ABS PETG PC Flexible
gumnliaeus 60 °C 100 °C 80 °C 113 °C 70 °C
ﬂ']']@JLL%QLLiQ G?’]il']ﬂ GEN AN E,jﬂll']ﬂ AN
ANUEANEY AN M nang i R
AL GR 49 nag g9 i
AudelunIsiiu GN 15‘1"’1 nang M fan

@i+ Fules https://x3dtechnology.com/pages/filament-guide)

naantAnmuadudenididulenaradinyia PLA Filament Wos31nsia

anldfimnudengurinliliiinnisee mszumzassivuAsawelivanesninnaegaiuld

ae

fianuelunsfiad s1a1gn wazdnwurvesiunuiiseinisidndudessuusinssunnuin

3.6.6 DAY
Tumsnasvilimiveswldnuassdumilouiuazng swiglvlanesendunis
PENLUUNTIN LR aN0aNLUUTINTIVRINIaNEBN199B T ANMEAT 1V I8 U

ULALN9

U 3.10 mssenuuugseulaelusinsy Solidworks
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n1seenkuuanyuzliligaUszasdiieliuagvesgeauinizdauaziuniavay 1l
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wihasgduimilo waziivelidesenisiiugauliludieies waznseantalaglifinga
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5UN 3.1 wunmingdasyvew bl augunsal

INAUAAYDIT
Fp-Wr+Ws+Fy (3.1)

Tnel Fu Rowssfidosfuiiuniumnsgiu 1SO Aa 75 N dmsuidin

W Rotmiinuesfnanielugeas uag W Aethmiinussanauesgunsal

Tihninvesfieaislugaudu

W, = YCOZV

wiuluaunisn (3.1) wavaunisaeediainaunisi (2.1) luaunisaunavedus
YWatﬂV = YC02V+ WS + FU

_ (Wy+F)
(yWater - ’YCOZ )

o v o’/ o o dll 1
ANUUA LN UTINTRIALATANLTENNW 4.905 N UWNUAT
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4.905+75

=— = =8.197x10" m’
976.5-17.197

AINNITATUINY TUIATRNIANTUAIAS 8.2 ART LHaNTILLFNIUTUAIURY Fiaenin

A 124 ¥ o & o %
NN9RBNTUIANTELANANT IHANNUSA LN PATUBANENANAIE

3.6.7 nszuanfiwasuaulaaanlua

g
\ \| / / /
L /4/
\“lewl — o ¥l

U7 3.12 nszuenfnamivenleeentas
demlsrmnauiinasuesgandided fudidehmmuuuinauiaides
ussglugean Ingvhludufeifemianldnuiaiuauinseiu wievises Aefe CO, il
finszuenufadadsminemaiosnainnn uagiivansuialiidenldau aunsodiumm

[

YUIARINY CO, tAnatl

NAUNITN (2.4) NHUBINIY

PV =—RT

<8

LNUAN
m
1x8.2 = yvis 0.08206 % (273.15 + 30)

m=14.504 ¢

LHIaAIAMYEIRRITEAIREITINNEENTUIAAIUAT VDK ER
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M13199 3.3 A5 IaledsBeInsEuanieasusulaeenlefNgNEs

Gas Weight 8 12 16 17 28 33 38
(9)
Volume 7 15 20 28 38 a5 62
(mU)
Diameter 18 18.6 21.8 254 21 254 30
(mm)
Length 68 82.5 88.4 94 161 138 138
(mm)
Thread/UNF 3/8-24 | 3/8-24 | 3/8-24 3/8-24 | 3/8-24 1/2-20 1/2-20
1/2-20 5/8-18
Filling Pressure 60 60 60 60 60 60 60
(kef/cm?)
Breaking Pressure 510 510 510 510 510 540 540
(kef/cm?)
Max work temp. 60 60 60 60 60 60 60
0

A v e

INANTHKES VUIAMAUITEUNEARADHINIT 16 NTYU TV MAVUIAVDININ 1%L

U 9

Uunsvesgeaneydedeunsulufnuiuinsvesgaslndainaunisi (2.4) b

pv =22RT
M
A3y
v="2RT
PM
16 -
— 1 % 0.08206x (273.15 +30) =9.046 ans
X

ayuisesligeauysung 9.046 Gns uag dafinguwin 16 N3y
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3.7 NISANLIAUIALUSLIATLAZAIUEAN
TUMIAIUANNTYINNUYDNATEIABINUARILUTTEEELIAN t; TUDNREMAANBLTINNY

feau wazAudn h AuaudasadelunssurinnulagasdedalunsaiugNanmeyUe

I (% 1%
Y 1

SunueaRfuiianadUaniadeniauniesniavUisaos Yughni

t, T t

AN
.Y,
G\

U 3.13 lnezunsumsindounvuuayas

SyUrANANTINUAINUAeR Y

U 3.13 nanldilleuanunszee NanlinuaNUaendeee t, kaziia1ild

14 i
a o & v v

dlogeanizuyinvuauisiaunge t, AuiuseasiaT t; bex t, Iutusesliiiuszesaiin

a1

aunsonaumslald T fsananndaiedeNussui 45 Jund aunsadsaunistendy

t1+t-45 (3.2)

Cs

915 1AUSIUAATIL TN LS INTUUINUNTUIUN TEN ST NS I AU LG

AT UFNNTE NS UV TU

Fp ' -W -Fg~ (3.5)

¥

e Fp Ae wssinuveedvaieingnfeuivy

T Y

Fe fio ussaeedveadlvalioingnfouivy

WuENNS (2.1) (2.2) wa(2.3) asluaunisi aduaunsi (3.5) ayld
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1 2
EpwaterCDAuup + (M g + Myevice )€ = Prater (Venita + Vaevice )8

w = Ipwater (Vchild + V(ievice )g — (mchild + mdevice )g (36)
C,A

5 p water

wnuAadluaunisn (3.6)

(1000 (20 10.009046)x9.81) — (40 + 0.5)x9.81
u, = 00 = 0.807 m/s
5100002

22 1AANUEIAFRUTTU 0.807 LUATHDIUNT

4‘ 3 ei & vy
LHBAIMULIIAIN ﬁ’]@J’]iiﬂLLWUﬁMﬂWiﬂ’J’]&JLi’JI@LUu

U =— (3.7)

= g o A a o 4 o v
AUAN h uuLUUQ'JqllﬁﬂV]Lﬂlﬁgﬁgﬂ’lquﬂa@ﬂﬂﬂsﬁ\‘iﬂfl‘WUWIWLUu 2 LUsT

Wawnuluaunsi (3.7)

h
e
uup
= s =2.478sec
0.807
wnuen t, luaunisi (3.2)
t,+2478 =45

t, =45-2.478=42.522sec

~ agulinalunistvoesnaiven3odns 42 U7 wazAeANdniiiuaIy

Unansigegil 2 Luns
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3.8 Yupaunsasegunsal
3.8.1 T1eazgnlun1sasg
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gﬂﬁ 3.15 m3e9nkuy Inflator

Waaanukuulasanal3sdsaanindluTwensnisianizuaaiasas 3D Printer
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Wentivaeudunussusesuaideloulndidng 3D Printer §u Da Vinci

Super HeYNSTUFUTUIIL

sUTl 3.17 msiugy Inflator Tnga3es 3D printer
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duiianiieanauRaANaIAINNISAd I ¥3eYIN1sUSUAT offset vasusaduliinlu

&9 Automaticinflator_newsensor | Arduino 1.8.12 (Windows Store 1.8.33.0)
Eile Eit Sk;etch Tools Hel_p_

Automaticinflatar_newsensor

finclude <Servo.h>

Servo myservo;

void(*resetFunc) (void) = 0;

| const floac ‘offset = 0.474 4
float -V, P, depth; ‘\\\
int .x = ©0;

int time;

JUN 5.2 n13U5UAn offset voudulges
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#include <Servo.h>

Servo myservo;
void(*resetFunc)(void) = 0;
const float OffSet = 0.474 ;
float V, P, depth;

int x = 0;

int time;

void setup() {

Serial.begin(9600);

void loop()

{

for (time = 1; time < 42; time++)

X++;

V = analogRead(0) * 5.00 / 1024,
P = (V - OffSet) * 400,

depth = 10.439 * P;

Serial.print("Voltage:");

AMANUIN N
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Serial.print(V, 3);
Serial.printn("V");
Serial.print(" Pressure:");
Serial.print(P, 1);
Serial.printn(" KPa");
Serial.println();

Serial.print(" Water depth:"),
Serial.print(depth, 2);
Serial.printn(" Cm");
Serial.println(x);

if (depth < 10)

else if (depth > 200)

myservo.attach(8);
myservo.writeMicroseconds(3000);
delay(3400);
myservo.writeMicroseconds(1450);
delay(500); // 1134281 2000ms

myservo.writeMicroseconds(0);
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delay(3000); // %129L381 2000ms
myservo.writeMicroseconds(1450);
delay(600000);

resetFunc();

delay(1000);

myservo.attach(8);
myservo.writeMicroseconds(3000);
delay(3400);
myservo.writeMicroseconds(1450);
delay(500);
myservo.writeMicroseconds(0);
delay(3000);
myservo.writeMicroseconds(1450);
delay(600000);

resetFunc();

x = 0;

delay(1000);
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A1TANLAUIYDITINTZIINTUTINEUYEE

M19197 1 AT NUYBILTINTEYIUI N E

4. N4
WIINNTEIN LI - v
wulky (%) gNLUIUIY (%)

) o N 55.67 58.73
AAUGNAIITUAN

Y 56.16 60.06

) . N 55.99 58.91
AAUINANUITIADH

WY 56.61 60.39

$148939711715819 : Technological Development for the Measurement of the Center of

Volume in the Human Body
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Output Voltage (V)
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ITEM NO.

PART NUAMBER

DESCRIPTION QrY.
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Drill Head
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