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Abstract—  

In every industry, at least for a single purposechemicals are being used, which may sometimes leads 

toaccident. Exposure to chemicals can be corrosive, 

toxic,andtheymayreact,oftenexplosively.Thereisanexisting system for the safety of eyes and skin named 

aseyewash and shower, gives the First Aid treatment toprevent the severity of injury by washing chemicals 

off aperson in the event of chemical spill. In this paper it’s atry to make this system much user friendly by 

making itasportable. 
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I. INTRODUCTION 

Intoday’sworldchemicalaccidentsinindustryareplayingamajorrole.Achemicalaccidentistheunintentional 

release of one or more hazardous substanceswhichcouldharmhumanhealthortheenvironment. 

Human skin has seven layers of ectodermal tissue whichguards the underlying muscles, bones, ligament 

and internalorgans. And also human eye is an organ of vision whichplays a very important role in our life, 

gives us the sense ofsightallowingustoobservemanythings. 

Chemical accidents may occur whenever toxic 

materialsarestored,transportedorused,themostsevereaccidentsareindustrialaccidentinvolvingmajorchemicalma

nufacturingandstoragefacilities. 

I. PROBLEMSARISINGDUETOCHEMICALSPILLAGE 

 

A. Hazardsdueto chemicals 

Chemicalscanbe: 

(1) Corrosive 

(2) Toxic 

(3) ExplosivelyReaction. 

 

Theimpactsofchemicalaccidentscanbedeadly,forbothhumanbeingsandtheenvironment. 
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B. Effectsofchemicalsondirectcontactwithskin 

Therearetwotypesofskindamagesduetochemicalspillage.Itcanbeasthefollowing: 

(1) Temporarydamage 

a. Dryskin 

b. Redskin 

c. Crackedskin,etc. 

(2) Permanentdamage 

a. Changeincolor 

b. BurnsmayleaveapermanentScar 

c. Exposuretocertainchemicalsmayresultinliverdamage,etc. 

 
II. METHODOLOGYOFPROJECT 

With the concept of water pressure tank, this portableeyewashandshowerisbeingdesigned.Theprincipleofwater pressure tank is 
that, the water is pressurized with thehelp of normal compressed air. This is performed with thehelpofaBladdertypepressuretank. 

 
A. Bladdertypepressuretank 

It is a type of tank containing pressurized air and waterseparated by a membrane (bladder). They are pre- chargedwith air at the 
factory. On average, a bladder pressure tanklasts5-7years. 
 

B. WorkingandfunctionofbladdertypepressuretankWorking: 
 Asincreaseinairpressure,itenforcesthevolume of water in a bladder pressure tank 

togetcompressed.Andperiodically,theamountofairinthetankshouldbemeasuredandshouldberechargediftheairpressureistoolow. 
 

Function: 

 Maintain a desired range of waterpressureinthe distribution system. And also it 
minimizespumpcycling,preventingfrequentstartsandstopsprotectingfacilitiesfromdamage. 

 
C. Principleofbladdertypepressuretank 

Initially we need fill the tank with water from the top ofthe tank valve then we need to apply air pressure in 
thebottomofthepressuretank.Thisairpressuremakethebladder (balloon) to bulge upwards and the pressure tends 
toactonthewaterabovethebladder(balloon)insidethetank. 

In this way the water stored in the tank tends to be in apressure and when the valve is opened, it comes out with 
thepressurewhatwehaveprovidedatthebottomoftankthroughthebladderwithoutanyotherexternalenergy. 

 

 

 
 

 
Fig.1Beforeapplyinginputairpressure 
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Fig.2Afterapplyinginputairpressure 

 

D. Flexiblebladder 

 Flexible bladder tanks are made with high resistancePVC material and are welded with high frequency(HF)solderingtechniques. 

 ThebladderwallsaremadeupofpolyesterwithPVCinduction. 

 The materials used in bladder walls are generally UVresistant and are chosen for their chemical 
stabilityandresistancetomechanicaloperation. 

 
E. FunctionofPressureGauge 

 Manometer:Aninstrumentformeasuringthepressure of a fluid, consisting of a tube filled with aliquid, the level of the liquid being 
determined by thefluidpressureandtheheightoftheliquidbeingindicatedonascale. 

 
F. FunctionofPressureRegulator 

 Pressure regulator: It is a control valve that reducesthe input pressure of a liquid to a desired value at itsoutput. 

 Regulators are used for gases, liquids and can be anintegraldevicewithanoutputpressuresetting,arestrictor and a sensor all in the one 
body, or consistofaseparatepressuresensor,controllerandflowvalve. 

 
III. DESIGNOFPROJECT 

WiththereferenceofANSIstandardsthedesignisworkedoutasthe following: 
 

 

Fig.3Viewofcylindricaltank
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Fig.4Topviewofcylindricaltank 

 

 

Fig.5Sideviewofupperpartofcylinder 
 

 
Fig.6Carrier 
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Fig.7Sideviewofbottompartofcylinder 

 
 

 
Fig.8Bottomviewofthecylinder 

 

 

IV. CALCULATIONSAND PROOF 

AsperANSIstandard,Diameterofpipeusedis1inch,andincludesthefollowingparameters: 

1. 0.4gallon/min(means1.5liters/min) 

2. Thisflowrateprovides30PSI(Means 
2bar)pressureofwaterinthepipe. 

3. Allowedfor15mins(standard timeforfirstaidtreatment). 

Therefore,iftheflowrateis1.5litersperminute,thenfor15minutestotaloutletwaterwouldbe: 

Totaloutletwater=15mins*1.5 

=22.5liters. 

Whichmeans22.5litersofwaterisenoughtocontinuouslyoperatefor15minsaspertheANSIstandard. 

Sowecanconsiderthefollowingdimensionsfortheproject:Heightofthecylinder=70cms 

 

Radiusofthebasecircle=12cms 

Then,thevolumeofthecylindercanbecalculatedas,Volume= πr2h 

= π*(12)2*70 

= 31667.25cubic centimeterThen,inliters,volume= 31.667liters. 

Approximatelywecanfill30litersofstoragewater. 

 
V. CONCLUSION 

Henceitisprovedthatalltheparametersdiscussedabovewillgive the required output, 

 Flowof water atapressure2bar. 

 Timeforcontinuousflowofwaterisachievedmorethan15minutes. 

 Easytomovetheequipment. 

 Userfriendly 

 Lifeoftheequipmentis minimum5years. 
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 Purpose of the equipment is successfullyachieved. 

Therefore,theseverityofchemicalspillonskinandeyescanbeminimized. 
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