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ABSTRACY

indusiries {machines}

vital medl of hrake fhuid (hvdranbic fhuid) i the mutomohile

in gonsidering

and it's major roil in the application of brakes and cleiches, the absence or inadeguacy of this

hrabes an cluict v soodent e

hrake Thand i mads

io keep a elose watch on the lovel of this vital Bguid,

P PLUID LEVEL MOMITOR domonstraies the unportance of Bleciric

This project BRA

£ eering in the automobile tries. §t §s i at continpously moniior

<7

¢ fluidyinthem cvlinder of g vehicle and w o {the drivery with an

<

3 ¥ ~

o tone and a glowing LED mdicating the absence or medeguacy of brake fuld in the master

Ceomstant brake thid in the master ovlinder a
reduces accident rate. This is achleved with the aid of & sensor probe in the muaster oyl

I3 angd the audio wone will s

serges the nadeguasy of brake § The glowing LE

sed in the brake
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CHAPTER 1

1.8 GENERAL INTRODUUTION

Fecause g veh

ke thaid frak vast, s important

e which wil

cp & close watch on the fevel of this vite] Houid, Here

wd for the presence of brake fluid in the master evlinder an warn you {the

drivery with an andio tone and glowing LED should trouhle arise. Switch §1 Joms ¥ou silene

e 10 glow av 2 consiand reminder, Ideal

vy vihicd

s operating status a2 glance,

For construction advice, for power use decoupler fregulator clrovdt attached 5 a source the

,...

s hol while the fenition ewitch s v, Al

wilh do for g sensor probe,

atthough a length of bare, 20 gange copper wire werks well, Carefully fap 2 hole in the

master sylinder cap and insert thiz probe v so that i will remain immersed

v opormal fevel of fhind, For

B sroands to the master svlinder casr,

youd st nsulate the probe o cop junction. For o master eyvhinder with dual resery

CHPBET YOsorvoir m ay

¢ one supplving fluld to the rear brakes is the

MO Bmporant. AL ar

oimsure that the bole you tape 5 above the flaid fevel, 1o prevent

feaks and completely air-tight, 10 provent the entrance of moisture-laden alr (brake fluid

ressdily absorbs moisigre),

Finishing up, set the ““3 sensitivity Adnist’ variable resistor By io

¢/ decresse sensitivity from

may by necessiry o

up system and that the fuid fevel must sl be periodi cally cheoked {11
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CHAPTER TWO

LITERATURE REVIEW

2.8 INTRODUCTHONM

Fluid is a substance which defirms continuously when subjected 1o oxiermna

The study of fhid makes § 2 branch of Englneering scioncs which deals with the behavior

fied on

under the condition of rest and m The propertios of fhid can be cle

the hasis of spacing betwesy the molecules af maiter as follows

sebicd

Fhadd sigte

Ligad siate and Oaseous siale.

v spaped whereas in Higuid the spact

§ in gases the spaces betwesn the molecules s still

farge. It mean

are lorge in sobid, smatier fn lig and

xiremely small in gases. Solids

5, okl m

nove freely within the ligoid mass and the molecules of gases have greater iy

vemment so that the gases [
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ey are placed. A solid

Lan resist ng

fo, compressive and shonr siresses up 10 8 certaln fnit whers as 2 fuid has

no wnsile strengih or very Hitle of it and can resist the compressive forees only when is

kent o a container, When a fhaid s subiecied w0 8 shearing 1o

fong as the foree iy applied. The amount of shear siress by 2 fuid Jepen ds on

~nrmation of the fluid sloment

andd giases

crarscienstivs. The lauid onder ordinary conditions sre guite diffmelt to compress

e




- regarded as incompressible, whers 25 gasts can Be

&

they D OB PRIPOSES

compregsed mach readily vader the action of ¢ ~rernal pressure, when the exfernal pressure

sxpand fndefinitely,

ek L

iohy dedt

id i g substanee wi

& fluid is & substance which iy eapable of flowing or g fh

v when subjecied o exornal shearing force. The characteristio of fluid are

it s no deliniie shaps of i own, but conforms o the shape of the coniami

Syen a small amount of shear force eyerted on 2 Hguid 7 fuid will cause B

coninues 43 i to he applied. A fuid may be

deformatinn w

classified as ideal Mhads and Real faid,

iz mgompressible. |

e

Anoidest Tutd s one which has no viscosity and surfies ten

*how vIBCOsHIEs suoh as waler

in natare, Fluids v

rHe SONSC, B R

s otreated as tdeal fhesd under corp

andd aiy oan i conditions, this sssumption helps m

simplifving the mathematicsl analysis.

one which bas viscosity, surface temsion and compressi bility 10 additon ©

the density and s achuaily available innature {4 |

331 BHAKE FLUMD

v

system problems sre cased by old or nadequate brabe fdd. B s very

yuatity brake tlund wi

suse Over o tne, mostare will

enter and e ahsorhed nto the brake Hui e baodling poinpt t

ey




cver s tme, Some brake ok tends o sbeorb moisture much more rapidiy

, that absarbs

b lower boiling point and oneourages

s abowiy v desirable oy

enmmovie, the ATE type 300 0 r Super Blue Haging and the Castrol LAA are two brake Huids

that shsorbs moisture very slowly and it is important fo buy a brake Phiid thal comes na

oan insiond of plastiy, since mosture will make its way it the brake fuld W is ina

ic botile | wwworpmigt comnfimchartpad proc-shimi |

ry gasy to compress apd dogs nol D owith owater,

e the sysiem o alr ook,

Glyeol basved Baid: This type of Thud are mostw idety used. this fluid will miy wilh water

the Pluid mises with the molbturs in the brake

sysient making i exirsmely important to complet tely purge the entire sysien very oflen,

Castrol LA T is very good ot refesiing moisiare s v for g

je of veurs, LM A (low mosiure abaomt

font somes with plastic conlainer.

Ford Heavy Duty BOT 30 i absorbs mristure guiskly bu

A—-

# comes with metal

LY

ATE Super Blue Racing and ATE Type 200 These wre the same brake fuid o wwo

differerd colares (blue and amber rospestively)y, BMW recommen fosr theiy

1, fike castrol LM A absorbs moisture very stowly, The g over LMA B3

sl better wel boiling poinl, # comes with 2 can.

LN




Wiotal Raving 688 This brake fubl js exoles and expensive synthetic fiaid with high wel

H
b

and diy boiling poluts, # comes in plastic botiles.

MINIMUM WET AND DRY BOILING POINTS FOR DOT 2,3, 4, AND S

BRAKE FLUID IN DEGREES FAHREMHEIT

T4 FHITS
Dy Bodding point 374 4

Wt bodling poing 284 311 136

A3 brake flaid {except DOT 5 Rilicone) s nov-compreasible and does not boll whilet you

sre driving, The DOYT 2 s for drarm brakes and is obsolete, DOYT 5 & for sibicon brske fluid,

L.

3

it i3 pot compatible with regalar brake floid, bubbles are ntroduced when pouring DOT 5

v she feid eylinder and moistare geis info the systesn therefore witl pool i low arvas ke
yeur calipers and encourage rapid corrosion, DUT 3 ang (3074 fluid are compactable with

h other and may be bterchanged or mixed with no il offwcis.




POPULAR BRAKE FLUIDS AMD THEIR BOILING POINTS

BRY WED:

e

Costrol LMA T Y 4445 A4

BT 3 S5 254

rors wet
vl 4l pa
)

230 3"’2

G 318

K3

&

S0
el
e

Performance ficton

2.3 THEHYDRAULIC BRAKE FLUIB (DOT 3 SYNTHETIL)

The hydraubic hrake floid s o universad Dot 3 synihetic speclally doveloped 1o meat

v

Pa T omixes sufely with

spect

nd Dod specifications. The

all hrake Puids and chuches and 8 s

rie and harmioss 1o

hyidrautic brake fuid g syathetic Houid which is stable wt hgh tompret

matural rubber which can b defor by contast with ofl, petrol paraifin or grease

brvdranlic fuid can. 6 1

~~d




2.4 PROPENRTIES OF HYDRAULIC FLUID

s oz omeasure of a fukl

wnporant properties

-~

et flow. A Hguid such fow viscosity and 3

Vosunh as tar, which fows slowly The viscosity of & Hguid &

Cshanges in temperature and pressure. As eraperature of & Hauid increases, Hs

f\“
-~
i
£

v decreases that is o Huuid flows move easily when i bt than whon is oold

viscosity of 2 lould increases as the pressure on the lguid noreases. & satisfactory Hagud

for hydraulic system must be thick encugh o give a good s or and valves

4 Bguid that s oo thin will sllow rapid wearing of mov

e Haguid {low viscosityy, on the other hand i the liqesd i3 00 th

the tmermal Friction of the fleid will cause an inoreass in the Hguids

stanve through clesranve of closely Dited parts and internal passages.
in the pressure drops throughout the systeny, shagpish operation of the cyguipment and an

i power CONSUmPLION,

=
)
i
£
48
e
o
&

of wiscosity with changes of iemperaturs. the oif bBeoomes oxiromely thin ol

visrosiy  indey

temperaturs and exiremely thivk at low temperature. A

sty over 2 wide temperature rangs. An ideal oil for most

b

purposs is the one that malutalng 3 consturt visoosity troughout the temporature changes,

A oif having a high viscoshty index resists

promotes rapid staring circubation, i eRLESSIve

and SoDSeue

when the motor 5

Brication and provens excessive ofl

L {sther prope hydemilic Buids are

corsum plic




Flash pint

Fire point

3 ROoXiCHY

Drensity and compressibility

The three most common types of bvd

YT ot g gt S S
Water-based Dre resisbge

vl Flasts
leyn-hased thing

The most common hydranlic Tuids used in shipboand systeros are the potrolom - basod

ails, These flonds contain additves 1o proteet the fluid from oxidation {antionidationd. 1o

s from corrosion {anticorresion, o reduce tendency of the fhald w

proteet systenm gl

s foam supprossanty and o anprove ¥



- based fluids are wsed o surface ships, electroihydrsulic sieaming, deck

w

machinery, submarines hydruulic syster and airomft miomatic il

5, shock abs

feakes, conirol machives amd other hedraubic systems using seal materials companble with

petrolem - based thads

Perrolewn — based fuld containg most

of the desired propertics of 3 hedraulic fakl
However, they are flammable under normal conditions and ean begome gaplosive when

subjectad 1o high temperature. Nonflammable synthetic tlauds have been ¢ gveloped for use

i hydraubic systerns where fire hazards exist Doww ipub.com/Thad/eb i Lhim],




CHAPTER S

DESION AMALYSIR AND CALCULATIONE,

8 IMTRODUCTION

This cirpuit is desiened to monitor the nsdequate oy absence of brake fluid in the master evhinder of

“\
it

31 THE POWER SUPPLY UNIY

Sinve this ciroull s opergh

comstruct a power supply unit which

nains as av volage and step it down using 2 12V step down ransiommer,

ia then converted 1o de voliag - hridee rectifiors. a {ilter capacibor 18 connected w

s 12Y b volage s regubpted 1o 3V de v

uired voliage needed 1o drive the cireait

[
htpot

EL; Qoo

B

b5

24

ey

PR I & ST s S 1T o Reotifior & FiliEr e B

k4

g 2 BLOCK DIAGRAM OF 3Y POWE

Houses 8 core-iype s ;3 dowr ranstormer that ansforms the bigh ac volings

Phe power supply ~§¥7
cas b ae 12 Y ag. The transfiomer consists rsz“ fw potls

UL Y 1 4 va)ii




that possesa Bigh mutusl inductance

v reductance a tamingted steed corg; the two

3 OIRCUIT DIAGRAM OF 3V POWER SUPPLY

»opet
s

G&
i

32 THE PROBE UNITSPECIFICATION

o oof 3 vehiolke

This 15 g H-pauge copper wire, it s immersed i the maser o)

¢ the insdoguate of absenoe

comtaining hydraulic brake fuid. The probe i maporly

iwid in the masier oviinder and then warns you with an andio tone and o glowing

o)
o
K

ey

N



33 SPECIFICATION OF THE NAND GATE QUADRUPLEZ - NPUT
LiniY

g MAMNIDY fanction, ITouses g iow wodls

This provides the positive guadauple 2-

3

ahons 3-19Y 4o, but for this cironis § i designed tor 5V de

HVERTEH

NANID

Fig 4 ARCHITECTURE OF THE CMOS (401 D MAKRD GATE QUADRUPLE I-

The OMOS (40113 NAKD gate is constructed from erhancement-mode MOSFETS

hoth polarities connected s swhehes rathey than followers, Bt

the series pair Oy O and ot off both of the piibup trassisior Uy OyThis provhices @

H

fow Al the ouiput that 15, i i 3 NAND gae s and Qs constitute the stamdard UhOh

nverier, ine

CF ang M- channe! MORFET

LYY

of drastic decrease in power dissipation

(12 5% per goled and incresse in speed of operation and has a fow power ¢




£ oo et . ,«";} """""""""" 4
§ ]
g g

Viey

Fig 5 FUNCTIONAL DIAGRAM [ OMOS401T L

The outpuis are fufly butfered for bighest o

i

womanity and pattern inse

ouiput impedance. Bs maximom current lne b8 SmA at g voliage of 5V do and a speed

YR
i

,

range of 2R He 1o about TG0 Ha

frpt oDt

Fig 6 THAGRAM OF INVERTING BUFFER {91,




RAM

By L7000 40000

;

v Vol

s the low fovel inpat voliage for OME

of 1.5% for o 3Y powersupply 121




cand i uses 3 ominboun o0y

)

ey

(A0 % 1 IO S

1447000

The required voltage thad will vause the tnverter fow ix botween 1.3V and 4.8Y.

oply, This 5 the ousput voliage of

e




Py
ps
&
oy
e
i
&
[
<3
A
—
pees
=
S8
R
Ree]
>
S
W
s
G

t
H
i
b

P
e

%
(¥4

H

s
t
i
¢

i




.
e
8 Voo

VY Doravge

PSR- S

Chppadt w

stage | :
? 5 P
-l
"/n" : /’hl .....
i (&) Threshodd
Py “Lamp
e Y ref T

PAL BLOUK DIAGEAM,

o ferninat and the threshodd wremingd are connected w0 that a

2, operating as a mubivibrator, When the timer output i3 highy, #8 infornal

s off and the capacitor <y joergases by exponential function with the

PG the

time constant, (R +Ray*(0L threshold vollags reachos IWe

Copnparaier ouiput on e trigger s high, resuiting the F/ F and causing the

thmer oatpul 1o bocome fow, Thiz o turn tirns on dhe discharging tripgger and the Oy discharges

A h b

through the discharge wigger when the Yo falls helow Yoo £ 3 The comparator outpsil o5

The discharging

el becomes high the timer outpul becomes hig

nowhorg timer outpui is bigh i the time Hinkes

o Yo Z¥oerd  and the seotion whoere put iy bow in ihe

thpe i akes for the Voo to drop From 2V / 3o Yoo/ 3




VT T g nd OV ARTARLE MULTIVIBRATOR
Pio i CIRCUAT DIAGRAM OF ASTABLE M L TEVIBRA L

When the tmer outpul is high, the eguivalent orsed Yor charging caps

APACTTOR ) WHEN TIMER

LN

—




{0 dv o

Lp iR R ICH }
! % 123 .y

)
N

L the thner outpul bigh siate (1a) B8 the amount of the it takes for the

(N

Wiy 45 tos rench 2We0 {3

The equivalent oirenit for discharping capacitor O, whes fiemer ouipul s 0w a8

o~ {\’




Sam of time it mkes for the

o b D et R S N I TR I LS At oI
Ginew the duration of thimer oulput low ke ()3 160 8

Fri

The porid T, 15 the sum of

seniprocal of the period.




1% fdiv, 80 ms / div

* ) . y
/f/\\ﬂf//\\\/f/\\»f/‘\\«/

Fig 13: DIAGRAM OF ABTABL

o~
w-./

VITPUT WAVEFORM

Pwww. Tabrohildsomicom )

#

35 LB 3K POWER AMPLIVIER

A& power amphitier b3 designed for e i low

soially baltery opormied

W

H

and Cr can be omitted, With pins 1 and § open

amphification. For wminhmum paris oo

civvunt the gan is wnternally set fo 26 dB Wih a 104! capachior betweon pins | oand 8 the

yoand the gain con be sl to anyvibing betwesy these Himus by

e

geh et veiagde i . coin it ge YT s e sws o bes ALY e hons Baoness wepnde tdesr
vagrios with this capaciior, For example 1.2 k€3 resistor hore sets the

3

g8, The capacitor on pin 7 seis the power supply relection ration fom 638 with

e conpestion of SO 4B a th Ho with fopt {2 1

7

e




GAIN

~NPUT 2

iy

& Your

Fighd: PIN OUT DIAGRAM OF LM 386 POWER AMPLIFIER.

aise g Wien bridge ool

Pig 15 CIROUIT DMAGRAM OF

ror

Sfiaye Wave oscitiator,

1in
N

| BUZTER

%
i

LA IRE POWER AMPLIFIER

()
F

wniation nod only as an sedio amplifior, but

5E




36 OUTPUT TRANSDUOEH  BUZZER

This 8 a coromic plevo buzrer eloment. # generates a vange of sudible one and

froguensivs 3% peak souare wave, It can be driven divectly B

CRON IS with low powsr comsumption, Tn addition o a wide range of apploation

oy bications are preferred 1o visual other usas inglu

and watches, caloulators and clechronic games, using the burzer in the place of a speaber.

Because there are no movisg pans to wear oul, thess clements are relable for use i

protessionad commercial snd industrial applications. U ooy withsiand severs environment

condiions wrove durgble | domestic appliances withou! causing .7 interference. I8

fas u fregquency vange of 340 10 Mz and cutpuiofup o 96 4B 1 2 1

-

37 PEUSEOT 584 BHARE FLUID CONTAINER (MASTER CYLIMDER)

Taking the brake fhud master ovlinder of 2 Pengent ¢

¢Oas 8 Case

it that will B the masior ovlinder is 2000om”, it is calibraied 23 follows fam, Jom,

Gom, S, and B s made op of plastic container.

v probe s connecied inw the master ovlinder throu

3, i1 4om fong,

1

while i the master oviinder @ is at Tom moark of the container. T

cihe LED will glow and the buzrer will sound when the vol

eytimder i bolow Zom mark and alse that the LED will siop

swet sound when the velums of fuid s 21 Z2om mark or shove Zom murk,




1.8 BISCUSION OF RESULTS

somstruction specification. During

b
o
o
)
[y
«
Dy
pred
vy
DR
-
=3

F s project was i Jine with

The

3

sexi nunming the ciroult on briad hoard, the Hight emiting diods {

olowed and the

o nadeguacy of brake fnid in the master

IR STV S RS T o .
Mugrer sounded, this mdicatpd the ab

i the fuid was bolow the sensor probe ard also when the light emitting

S ey 1)
CHHIRICY 3

dinde (LED3} siopped glow

Borrer did not sound, it indic

fpakce flaid n the master eviinder that i the seesor probe s fully e

R




{CHAPTER 4

4.8 CONSTRUCTION AMND T ESTING

§1

«d hoard, The bread hoand js con

f‘}

itiatly construsted on b e S

finkesd

4 the middie, it is verileally

-

a sipghe 3%

Gaked, Snee this siroudt - aemiTes was sopsirusted

hin transformer was

Bread bourd using o

g @ bridge reotiher and the at ripples was

B Capueitor and o

reciitiod us

Geive 3% do sourcs was achieve ed alter fittration with 1

This positive 3% de souroe was conmecied o ong hori

5o popnesied 1o the other horizonta A line of the bread board. & ORAOS 4011 (KD

was mounmed on the browd hoard, Ping b oand 2 oof the ow

resicior 27 ki1 owas cuduw od to Y sowures and nibes serpoing) of the respsiny was

conperted 1o one tormimal of variahle reststor | MG the middie terminat of the variabis

o was connesied to pis and 2 o the CROE (10 and also to the sensor gk

wioa smmersed i the Thiid By 3 5. 6, 12 and 13 of the same 1 whor copnected

wogether, Pin 7 of the 10 was commpoied o grovml, pins 4 and U of the same 10 wherg

orn 18 REE was

connecied together  and

‘\..'.

tepprinain of the rosisior wis conned tod 1o anather resistor 27 k82 and the other tormi

a transistor

Y T S S L ol AT & TR S JCH e d e - g
e resistor was oonneotad i ground. 1 2220 RPN

ciar of this ansisior was

was conpopted belwess |
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