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1. Antroduction ' .

4 jasiag hot uatar is, yr@ktbly as ald as the -
. '_z ’ man eivilisatian 1tsel£. we get the evidence
- of use of ‘not water for bath in the "hamamas"
or the §ablic baths of old civilisations.
since then~hct~water is accepted as a "pre-

ferradylaxnry“ for man,

'ganing to the prasant, alactrie geyser has

4 bae@me a “fﬁir necessity" mainly beease of

~ the odd hours for a bath or waah %zich is . |
qaite common’ for urban man. alsa th& use af
shower is 80 wiéaly accepted for its, tunctien
anﬁ economy, tbat thk ald, tinm eaasaming
sethod of heating water firot,and then mix-
ing it with ¢old water to a proper tempera-
ture for a bath is done away with, wherever . .

' n,f, . 1t has become paasible.

now there are two types of geysers available, ,

gfvhiea can have the possibility for shower qu- -
nections. tirst 13 the ataragg type, vhiéh’,,_w
has the advantages of proper shower conne-

; etian,‘n&ltiylg taps low wattage and higﬁar

B ey va it peamdly becoming pro- °

4 'nib;tiira r its high eost,i difficult main-

-  tenance,

. ‘.“'calﬁy in iﬁatallatiaa. 2

1arge area reqnirement, and diffi-
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. the second is eallaﬁ the instant type elstric

’ 5,,;"k' .~ geyser. this is geliting ﬂide aceagtan&s ﬁri~
. :  marily for its lov' price, small space raqaire-
B satam ©ase in installation. but it has

- the ér&w backs of lesser eleetrical aad mecha-

 §1¢;1 sagkty aaﬁ dif%&ealt ahawer aeaasetiaa.

naturally a product is needed which ean have
‘most of the advantages of bcth mainly ele-
'  ¢%&1¢a14ana seehanical safbty, shawer conne«
- ctian, law°pr1ee, lesser space rsquirement

-

_and ea@y maiatenan&s. s = 2 -

: @
- e






"1 3. information
: 3.1 enstxng'ﬁrméts? e

1v,there are four maéar manaraat&rers af 1nstant
1 type sleetria gmyxars»&a be:bgy. all of these
' use tha‘gaaa heating principles, i.e., dip-
pxag a gair a: mgtal plates in water and pés-
sing current through the water. the electric
| current gassing through the water heats it upe
| the | baﬁy has ta'he earthed to gravéat shoek,

»“3@.»avwx;t. .

3‘2. : wg:%at all the brands of iantant tyyc

geyserm east araaad rs.160,00 far 1 - 3.5 kv

te ra.zaa.aa for 1 - - 6 kw plus taxes. this

does not 1an1aae the price of tap or shower

attaﬂhaant. a good tap @osts rs.10.00 to

15.@9 and shawer attashanat cests ahaat

rn.aﬁ.@ﬁ extra. the staraga tyye aasts bete

/uuan rs.ﬁﬁ@.eﬂ to rs.Z@@@.@@ éaganﬁiag on

' aaﬁnﬁity. : ;f"- o .
. ; . °"y,¢

. 3 2.2 1nst&at type geysers have a much

grsa&er éenaaﬂ in thc indiaa narkat.,

- nnéium maﬂaza@tqrar, ks%aa, makns &bﬂﬁg .

k‘ 3®,séﬁ‘gi§§gs per annum and.is still aaabza |

ga;emag f;m the aem

®

; 3.2‘3 #hs mnzimun éamanﬁais for the 3.5 kw
vrunga. - ; ' .

e
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- 3«2.3 anmg the other types a{ ohetri& water
- mtem, tba msnymae& is the immersion hea-
v ter, which m t}w a&vmtms of being the
¢hmpmt and wry ms&ﬁmz, but the disadvan-
. tages of handling problems and impossibility
7/’a£ shaa@w eaaneezian,

v

3.3 user

3.3.1 the power of 3 kv is satisfactory,

for ﬁm b&tﬁa for ¢limates like that of

_‘ ';‘b@nbay vhere, the aim day temratan dces
. n»t go hamr thm 20°%. .

o

@

" 3 3.2 bat fm* plama like mrthsm and eas-
' tem xmh pover rm&mmm is much high.

“ it 1: about 12 kw for dem raxien and 8 kv
far &a&mtta rsaim. -

, l3 3.3 imtaat gaysarx, -at presmt, are mny
- apeé as t‘irst ealmtiag hot water in a bucke

| "G@v W mﬁ ﬁimz toa ‘proper mpsra%are

= r@r hat%z @: wuw.ag a; a_amz attachment’
o ;vill--hc .Wﬁffﬁmé; , ‘

: '3.3.*& thern is a ?Mb»lam of wla&hing a! het
- B mter bseauu ei’ the mgh lew}. of water exit 7
. ,5 aaf tb; gayaem this gml*.lem is often solved
B now by fitting a polythens tap tabe down to,
an apprwrmte leva}: :




- P g
- -’*'3..3.,5 mrt z; a gumrui auphia about ﬁx&

» upwm ﬁf %hs sa&nra, parts.eumly treu
.w.amims ﬁuﬁmu‘

£ af water is controlled
tm w&or iah&.

;3.,3.? Matmma and mywmt is nat aaiu

., easy, m for the maple who prefers to do so
'»fm‘lﬁh mﬂl\y bwme of improper em-
| "V'iuz.eatim and distribution. the dedler has

far uintsm@e m& ranmt,
Q’ -

S;h mfwmrw -

'3&.& m&e’vaat éata was not auihble on how
‘ tia eamnau are aeumm,

9

i :3,&.2 am.ag different bodies for é&fftnnt

};:”_f' \a@miﬁiﬁ WM iwk N justiﬁ.&ﬁ. | s

J
®

3&.3 mm'a typc 593‘”1’ goe's out of eréat"

- r-mmemnmsmrmtm for

m, the W’k}a 1s "ohly sals f‘m
~ tion on m mm or amzm out of thé .
:?&am. ‘average 1life of m plates is bt
w‘ ym, &W on tkg use. m- ather :
b “'i* @1‘ mmg type geysers,. the troubls.




j 9 ? 8 » ,;‘

©
“ee
(9

§

iﬁ m@ wuh elawxﬁ.eal ﬁtﬁaga.; k&tﬁé gey-
i ammm.

sm maiu

,. " Q_S.*k.ﬁ tiu bod y Gi'“* ’Mx e
t l : ‘° |

*

3.’&5’ %ham :&a m’pmbhn af trol

‘. :3 h.& :yam m&s m &

3'5 mm“&t . [

3'5'1 ths asml nwnm height is about
'twwm cms, that is the head m;m. ths
is %@ avmm éimt m&ﬁwg aﬁ' the semr ‘be-

iemn 11; it h@t tﬂwa under use., .

3.5.2 m gaysex 15 nmdly ywoé. just ubm
m M-mm.

x 3*5.3 m ‘t tm war wm gmm m- .
- ferm& t@ ‘m akmgs mc pd’m bemu af

° L E @ oy @




a1 Wmh, m 15; is mounted inside the
},3 a emr is prmm.

‘3.5.5 m M mg,mnt of snyscr, ‘shower
g controls should yufwa-
. Mqhm&taﬁh rzm: of a panel farbut

. use and ﬁttm to m&m@.‘

7 v @ 5

 3.§.‘¥ m wmntam of the mﬁr for bath
° should be around 40 - boc, vhich sligntly
 more than body Wmmm; 37°. tku mz
- ',as&nm mwm&m under the skin.

L

. ..fw‘ 'u a&m, able bath.

‘ 3.&.3 the m 1s should be placed between
‘ -t@-m;m et t&mmﬁ 160 cms.

.

@
o -
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# mwmmmmz -

j.. ;j'
h‘a‘ w ktm ' - : L

m@&ﬁmﬁaﬁﬁﬂ%@&Wtﬁﬁmihwmmu

'ihﬁ ﬁﬁm‘-@y .
"3W ?-3&& . re.gS/-

. 3.5-5k re.70/-
- ff,3~sm . rs.220/- ,
: gn&wmmmawmmwmw¢awmn -
: ’ , - “’@W’

©Q

w3
%;3«! Wm&w

v_‘lmmwmswqmmm.nar |
/{mm steel plate (18 guage) for soft =
car ﬂﬁﬁ“f”hﬁimﬂ&J
mwmrmmnﬂmmwﬁa



; %3.2 part maa.nia . S
“130 20' ' alrbh sleb

»

,_, mxla pelim ascé f'ar holding the geyser
T s the switches. 1t is drilled and tapped

- mt mem are put and retained by sulpher.
S . on then mts the geyser and switch holders
are sermd uy.

threads | 3, : ‘ :

| sl;lvl'\cgnq a pressed ﬁ"guaao brass sheet. on t.hia a

~ seperate brus ring, which is throade& eut-
| l:lda, 1sbl‘tm tbaﬁﬁtielaadlidom
| drilled, for fitting the inlet and outlet
Pipes respectively. the inlet, and outlet
: :yip&lf m also brazed and tested for leakage.
| the tho whole body is electroplated.

>
>

h, 3. 2# 3 elwmﬂ" : ks

ige 3 nless steel plates for mft water

e ylate: for hard water. 3 orh .

mo’r at yhtes are there, éap-ndla; on the

f! ﬁ;m%@, ~they are pashcd into a bruz.mmr

X m&m aems as the emtm pmc,

4 M thsn are tightem by a side serev. " the
~ eleetrodes are held 1u poidtion by ebonite

8 pac: or f mﬂ SCrews. eapaeity of a partieuhr

"mambu changed 1n 1ts rauge by chnn;—

~a

rd

9

=t * - o »
¢ o 3‘
@ : B » Y
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U, j
J

ing the connections to the plates. :

o J

. connections bgtsuqn\ T~ 3w .
e -3 3w
= 1-% 1 kv
: 1,3 - 2,4 6 kv

¢

9

&.3.2.# electrode holder

' ‘made of ebonite. the ebonite is directly
i tapped to hold the brass eleetraéejhnldars.
ix in case of smaller capacity. for higher

| aapacities,‘bush type inserts are useé for -
th;a parpose. this ebonite cap has two
steps at the periphery for retaining.

| ll-.é.i’.ﬁ "aah‘r | i

this is made of special high temperature re-
sistant rubber., this is placed in between
the body and the ebonite cap type algetrade

ebonte .
piate carrier

Ehiody ' holder. the purpose is to make the geyser
" leak proof. :

" 1.3.2.6 mt :

this is also made of brass. the dutside is

UAREX ]

hexagonal. the inside is stepped circle and
/ 1is threaded on the bigger diameter. the nut
 1s screved to the body and in the process of
| tightening the ebonite cap is prossed tight
—j on the body via the washer: by tﬁols%ep.-«

o s
o Vo )

)
%) 9
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@ 9= D,
2 ] ! A ]
J
¢ -
: )




;’i».3.2.?‘ tay cap
¢
th.ts is 32 guage pressed brass. tm.a is fixed

on ma geyser by tightw&ag a wt on a stud
 passing through ths mmge cap. this is got
' hole at one side to allow the connecting

' %m:"t% pass. it serves two purposes. first
the mrthiag of the bady the metallic wire
 cover leading to the main switeh from this

- 'eap makes a é.trect mtame aent.aet bem
ths goyser hoﬁy and the main switeh, which is
earthed. 80, the baay is also earthed mw—w
matically. the second purpose ig to cover °
the naket terminals. .

%.3.2,8 main switeh

it is the classical cast iron box type switch.
the capacities for domestic types varies from

230 v 15 4u§s to B0 amps. -
%.3.2.9 1indicator lamp
this works on a parallel commection im the ~

O

- cireuit, which shovs that the main is on.

e tﬁals;usﬁaﬁslmm&&mmm

4

i

| switeh, \, :
| 4.3.2,10 safezy valve

vit is an @ﬂ.@m item,:fitted on the ﬁpc
1im when t!za gam: is directly emem to

&



shower. the function is that 1€ by mistake
' ths outlet of the gaymr 1s closed and the
~ switch 1s on, this vill give a whistling kgl
in m event of a h&gh pi‘nsum risu, wmeh is
. obvious for the steam pressure in the geyser.
. but evem after tni whistle if the geyser
. - w&zah is not put off, an nmmmt is qaite

4,4 ergomomic analysis i
44,1 electrical safety
ketco geysers do not usually get complaints
2 s&mt ’eﬁ.ﬁetﬁsal troubles. but in gsmra‘l;
there are mplainta about instant gsmrao
~ that they start giving ahaekn after some 7
. time of use. this Mppeaa due to improper
- }em’tmﬁi. ! 4 g . .
- B mhaniﬁnl safety . = -

.the mlm of mmaal sareky 3.: not much
- :mparmt when the geywr is not eamated .
 to shower. but v!ma it is acmmetaé to - ahwan

& )

. ; i s . / .‘ : AL"\
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| the existing @gm is very much unsafe. if
hy'ﬁut.ukn the outlet u closed and Mtﬂa 1:

e m‘mmehm&twhant‘ msmwﬂm

| : m& &s prmm fe@ thﬁn purpose, givea a
very amaﬁafwtw mrfme. it oa:iy
g&ma a.wkia&la before ;% mm att' and
| ,t!,ac ;zmmr safety n}:m for th&s purpose is"
very costly, it is about rs.70.00.

>
L)

w3 tep

@

~ the miaaman: ﬁ%«&aﬁuuryk&skhnl. .

| ‘us.gummmmwtmn grip.

@ )

%.%.b svitel i,

‘m aaat S.rm mw& h@m, which is uwﬂ&y
fitted, requires unnecessarily high foree,

~ which is difficult particularly for girls to
-y @

@ (]

W45 pmhaieg&eﬁ. factor

thu pmmgxeal Im&ings over the weﬁwt
~ is also not qnita healthy. it may mm

L J

~ the user.



4.5 formal analysis

‘ %; overall ay;namﬁ;e is quita crude. the -
 form with its eleetmghunsa and marble slab
mounting does net fzt to the environment of
the bath room at n:m the cast iron switch
~ appears rather agl;r. the concept of formal

"mtagmtimz 1: not s.t all considered. the

pipe 3@&&&: ulw mw very m&h naked and
erode, - -

-

4.6 cost analysis

the exact cost hntk«ap of the product was ,
not given by the manufaczturer. however, the
following cost break-up was arrived at ’

body . r8.30,00

heating plates  rs.30.00 °©
ms& | : ‘rs.15.00
umm . 1"..35‘@9' s
_. im—faetery cost ' :éa.%.w -

marketing, ' .
| amrzma and -

profit ¥8.70,00 -

@

*

.

wm L . - rs.160.00

- = c L
) : § - et

) : = 3 3.
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5. hypothesis, | ,

5.8 the cost should be competitive.

’

! ¥

501 the geyser should be connected to shower.

]

5.2 memeal safety Hust be ensured.
5.3 electrical safety must be ensured.

5. the capacity should be capable of heat-

ing up 5 lit/min, of water from 20% to 45°c.

@

9.5 the positioning of controls should pre-

ferably be made flexible. \

5.6 the product must be msde simpler for
easier assembly, maintenance and replacabi-
lity, :

5.7 the appearance must be fnprmﬁ so as

to fit mtb the environment and a better

consumer reaction,

9

@



lDClxb‘%‘x,ry 2 gk s i
LLT. Bombaye { )
6. design Geciglons e
& - x ' /
6.1 éapaeity 3 : ’ 2

7

féup the survey conductéd in bombay, it is
seen that 3 kv pover is satisfactory. but
a nigher power is certainly needed fof the
climate of northern india. al%ernatoly, a
system of storage can be developed which could
keep down the power requirement to 3 kw, whieh
is éssired. for safety and eccl onj in cable
layout. howovar, flo:ibility for naklng tha
geyser with n higher capacisy is kept open.

o ’

>

6.2 material .

po;sibility for raplaﬂing the existing mate-
rial for body, 1.e., brass is explored both
for the purpose of reduction in cost and
betterment in appearance. for this purpose,
mild steel, east,iron,o;ernnies and alumini-
um are considered. considering the high
demand, éie‘casi aluminium is the bes§'au%§gg
material for the body. though pressure die
~cast baﬁy is economic in the long rum, hswb
ever, flexibility is left opea for small
ehtréprennarl to go :or'qrfvft} die casting.

(]

6.3 heating plates

" the materials are kept the same, i.e.,

@
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stainless steel.for soft water aml eaxLea -
pl&tes for haré\watw. haﬂng a mmber af .
' piat»as to make emmnatiems fax* different ‘
capacities in the geyser’is naﬁ jaatifieé |
when the flexibllity is not apszi to ﬁhe user.
the user uses for one ea;;aeity only. so tmly

a pair of platss is decided to he prm&e&.
6.% electricaly safety

electrical safety is tharm% e:warea by
proper ea.rthmg. the metal body is &iraetly
earthed. “ :

4 9

6.5 mechanical safety .

different possibilities are explored for
keeping down the possibility of bursting.
these include thermostatie cut off, automatic w
 pressure release, drawing out the vater, ete.
draving off the container vhile not in use
proves to be the safest of all. this also
enkances the electrical safety, because i.ii___é
there is no water, there is né current pas-
sing between the plates. one tap operation
performs both the purpose az? ’:iatging in the
‘vater while in use and %ﬂiﬂ‘fng out the: __ °
water when the tap is cldsed.

6.6, controls = .,
the positioning of controls, i.e. the tap .

£

o . -



~and the switeh t.‘ss kapt flexible. the | witgh
car be mnm “&& the“ common switch board aml
.Ithe tap can be mnte& at any emanient placc

m height, ' .
" 6.7 the form is awiaea to be rectangular for
% better apmammc, and is painted whi.t. or
pastel colour far best envirommental f;ttiax.
the pipe joints are decided to be covered.
] A »
¥ & :
Q
] : B
L . ol
Y =
, Q < . e <.



7. synthesis dnd commnication s
f ‘ £ ‘M i \\\\’ o ‘
- 7.1 concept b - . )

®

7.1,1 principle -

the Basic prineiple of heating the water re-
mains the same, that is, a paiz‘ of plates are
 dipped in water and then are connected to the
terminals of the electric mpply. the ele-
etric earrant passing through the water heats .
of tbs water. this primiga{};aia much to

commend because of its nnpne:tty. 2

C Q

| in the proposed design, the container is

| partit:&med. water is getting into one com-
partment from the b@tﬁm, wgm through

" the plates, getting heated up and then is

- going to the next compartment. in this com-

partment, the outlet'pipe is connected to the

bottom through which th; heated watey is go-

ing out. the spacing bgtmn the plates :}.;s‘

2 mn. -

7.1.2 simplicity

tm éeaign is made very szupla in many ase
pects. the form has bee\a mde much simpler -
by radueing the whole ger:aei" to one unit \
whieh is to be manm aireetly on- the wall.
ané, visually no aain%s anﬁ ti*tinga are seen

N, v

&

v o = Z {2/\



storage geyser can also be made.

1n the unit. Structurally, a considerible re-

_duction in the ﬁsm%er*or.parts and siiplifiea~
tion in the assembly has been achieved. this

is further discussed in economy, 7.1.7.
7.1.3 range fletib}lity_

7.1.3.1 though the design has been done for
a power of 3 kw, but the same unit eould be

easily adopted for a considerable higher power .

which may be necessary for eo*"vciul uses
like in hospitalt or rostanrants,Jor for eolder
climatic ragiona, this will not roquire

additional, investment. the capaciﬁy uill'o
be 1ncrcased only by 1ncroasing ths number of
plates, other detail will ravain necessarily

the same.

7¢1.3.2 the same dsaizg can be easily ex-
tended to a non-pressure stbraga type geyser
with no saerifice in s;rety. an 1nsuiated
vessel mounted at a lower level than the *
main unit will convert the system %o acnon=
pressure type storage geyser. for best uti-
lisation, the system egn.be_pggntbd at a
high level, with a tharf?nta;ie valve gad
a little change in the design pressure type

s

(]



" 7.1.5 safety details

e

7.1.% Shower gannection i
the unit can u%%em connected to shower -

without any a&&iﬁimal attaemt. for having
 contiection %o bﬁth ahwer and tap with hot and
- cold mixing, we need a two-way tap in ad&ition,
which will divert the mized surply either to
the shower or to the t;a'.p, this whole arrange-

.| ment can be made in the form of a panel, where

| there will be three controls. firqt, the tap
~ for the inlet to the geyser whiel will also
control the hot line, seaémi the told Yos
fap for mixing aa& thira, the two way tap to
- divert the mixed supply to the ihover or the
tap as per the need.

7.1.5.1 elwﬁ#ieal safety is taken care of
perfectly earthing the body, the indieator
lamp shows to whether the line is on vith
.waitar content 1# the container. the water
content of the container will Jdrain out when
the tap is closed. . so, even if the switch is
kept on, there will not be sny current passing
| through the cireuit. :ulfse, .'ﬁt;n,g\the sgi"eeh
is put on and the tap is ‘jm@ea,l there will
‘be a gradual increase in current in the cir-
cuit, which is very idesl.



7.1.5.2 the question of mechanical sffetx?
cones mainly whaagfbe geyser is connected to

J

‘ahéwer. because if there is water in the con-
tainer, as it is always in the existiak de-
sign, and the switch is kept on by mistake,
vater vill be continuously boiled and steam

pressure will blow up the unit.

but the additional feature pg?vided in the
désigned tap will drain out the uﬁ@ar content
of the container when the tap is closed. the
drainage line operates like a snap tap, while
the supply line operates exactly as the con-
ventional tap does. this is a‘hieved with

a slight modification in the existing design,
80, as there will not be any water in the con-
tainer wheh the tap is closed, there is no
chance left for formation of steam to burst
up the nnit. this willufurﬂher enhance the

electrical safety alsd; because no aﬁrrent
will pass if there is no water, and a gia-
dual increase in the auperage;wiil take piace
when the geyser is. put on.

7.1.6 mounting flexibility -

\N b A

\ ‘*.'
- 7.1.6.1 the conventional }fx type mains

=g

switch is not necessary because there will

not be any water iﬂsthe container. Jjust an’ |
ordinary switeh with a fuse will bs sufficient

@ v
M)/

: € LJ



v

|
8 gm switch nded be varely @yaratad.; this
switch and the fuse can be mounted on the bath
room switeh bﬁaré* -

- N
7+1.6.2 the tap can be mounted at any conve-

nient place and height. the only constraint
is that the tap has to be mounted at a lower
level than the main geyser. this, of course
vill be necessary because the geyser should
be mounted at a head height, that ‘is, more
| than 160 cms, because it will be quite hot
 while and;r use. the ‘gey/sar may ‘alse %e mads
| available as one unit, along with the tap, -
~and the spout. : 4

7.1 +6.3 %he geyser can be mornted on the

vall in the conventional way,! that is, putting
‘inserts in the wall and then screwing up the
unit to the inserts. |

7+.1.6.% the geyser aaz; be mounted f?:uahga
‘vith the vall for goncealed piping. first~
a corresponding frame has to be put on-the
wall, then t»hageyser is mount

7+1.7 economy , .

the whole concept is made much simpler, ele-

e

minating many of the unaecessary parts. re- .

. placing the. éomentimal sateri:al of brass for

g .

| - 9 fLA



v

)

) ¢ i
‘the container by aluminium economises ;A;zn. pro-
duct mbst&atimx. ‘mr}ham the Mble slab
for mounting and the safety valve for shower
connection is straightavuy eleminated. the

- mum& expense in the tap to pmﬁﬁs drain- _
age is sonsiderably lower than the cost of the
the costly avi,ﬁ;h can easily
be replaced by a lower amperage switch. also,
overall reduction in the numbdr of parts and
the assembly steps are achieved t;"“; great
extent. all these will lead to a, substantial
wamiatiaé. . : -
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