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Industrial Design Centre  
IIT Bombay 

Premier Institute for  
Education,  
Research & Consultancy 
 
Mobility & Vehicle Design – unique program    

.	


MISSION:	

The term ‘Mobility & Vehicle Design’ includes all modes 
of transport – human, goods, wheeled, non wheeled, 
motorized, electric powered, human powered, mass 
transport, individual transport and associated systems. It 
will be research Programme for all issues regarding the 
above to develop unique solutions suitable for our 
economy and ecology.	
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Where there are no latrines people resort  
to defecation in the open. 
-UNEP Report 

665 million Indians practice open  
defecation, more than half the global total. 
1,000 children younger than 5 years die 
every day in India from diarrhea, hepatitis- causing  
pathogens and other sanitation-related diseases  
-the United Nations Children s Fund 

The crisis is especially acute for girls:  
Many drop-out of school once they reach puberty  
because of inadequate lavatories, depriving the  
country of a generation of possible leaders
- UNICEF 

The toll on human health, due to unhygienic  
sanitation conditions is grim.
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Design Research and analysis 

Literature review 
Field study 
Data collection & documentation 
Data analysis 

Concept Generation and  evaluation  
Design concepts & selection 
Virtual modeling / physical modeling trials 

Design Integration and  development 
Design development 
System Integration 

Design Evaluation 
Working model /Prototype building for lab trial 
Field trial, validation 

Design Implementation, Deployment and Maintenance  
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•! Squat type toilet pan with three 
exclusive ports for solids, urine and 
washing water  
--- comfortable, cleanable, unbreakable  

•!  Arrangement of pits below it for 
collection of solids, urine and washing 
water  
--- for decomposition & utilization as 
manure  

•!  Shelter for housing the toilet pan  
---  for privacy  

Solids Filtered 
water 

Waste  
water 
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Urine 
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Prof. K. Munshi, IIT Bombay, IDC 
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Schematic diagram of the pit  

Dry Toilet - Pit Design 

Q@=:"&=,:&I6+,-*<&I6=:"&$"#4&+#@-;&I6+=:&&

Dry Toilet - Pit Design 
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Pit configurations- explorations 

 Challenges: Waterless – No flush system 
    No use any chemicals, enzymes – No external additives 
    Aid & accelerate natural process of decomposition 
    Women friendly – help in disposing sanitation pads 
    Elderly friendly 
    Bring science to empirical level – easy understanding (No mystery) 
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Digital Models of Pit Design 
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>#@#)"&6*;&;"7%&/=&I6+&-*&6;?6*>:;&
+=6<:&#$&;:>#4F#+-D#*%&
&
&

N+$&%(<$0(
C"-*:&F-=&I6+&;"7%&1#@@:>=:;&)"-*:&I6+&
+#6P:;&)F&-*&=,:&+#-@%&
&
&

./$-%0(<,&(,Y%+(,("%,+(/7('/&4&*/*3(*3,#%(@"(,@/*0(SW(*3%+3(2,$-"M(;,3(
$&(*3,@-%('/&2$4/&B(N3%+3(;%+%(3,43D%2B(.:%(<-";//2(<,&%-3(/7(3:%-0%+(
&%%2%2(+%<-,'%5%&0B(
&
&
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Prof. K. Munshi, IIT Bombay, IDC 
 

Stainless Steel Pan & FRP Enclosure 

P+/0/0"<%(V(
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P+/0/0"<%(V(

!-=+&)*;:"&>#*+=")>D#*&

X-:?:&F@6>:;&-*&-*>@-*:;&F#+-D#*&&

!"#=#=7F:&8&B&-*&)+6<:&

.:%(0/$-%0($3(*3%2(@"(VWJV^(*3%+3(2,$-"B(
&
&
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!"#$%&$'(((((+*+,-(((((0/$-%0(((((12+"((((3,&$0,4/&(((3"30%56(
(

P+/0/0"<%(V(J(E@3%+A,4/&3(((
QY%+(_(5/&0:3(/7(*3,#%(1K%'(VWXV(U(L%<(VWXS6(

L/-$23(<$0(
2,:&F-=&GhhiKiifK^fff449H&I6+&*#=&
:?:*&Z)6"=:"O$)@@&6b:"&j&4#*=,+&#$&
)+6<:%&&

N+$&%(<$0(
C"-*:&F-=&I6+&;"7%&1#@@:>=:;&)"-*:&I6+&
+#6P:;&)F&-*&=,:&+#-@%&
&
&

2,:&F-=&I6+&@:++&=,6*&^ak=,&$)@@&I-=,&;6-@7&)+6<:&57&VWJV^(*3%+3($&(_(5/&0:3.&/=&>#)@;&5:&:6+-@7&
*3%2(7/+(`J^("%,+3(#"&:?:*&4#":&I-=,#)=&*::;&$#"&:4F=7-*<%&.:%(3/-$23(#%0(3:+*&?(,3(0:%"(
2%'/5</3%B(2,:":&-+&65#)=&hfOjf&l&?#@)4:&":;)>D#*&-*&=,:&F"#>:++%&/=&>#)@;&5:&+6-;&=,6=&
=,:&F-=&#$&=,-+&+-E:&>#)@;&5:&)D@-E:;&57&6&7,5$-"(/7(Z(7/+(5/+%(0:,&(XW("%,+3(;$0:/*0(%5<0"$&#(((
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2,:":&6":&9&;-R:":*=&F-=+&$#"&>#@@:>D#*&#$&+#@-;+.&)"-*:&6*;&I6+,-*<&I6=:"&

OPTIMISED  
CONFIGURATION 1 P$0(K%3$#&(J(>$&,-(
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P$0(K%3$#&(J(>$&,-( DETAILED  
MODELING 
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P$0(K%3$#&( OPTIMISED  
CONFIGURATION 2 

Sanitary Pads 
 
Kitchen waste 

Sanitary Pads 

Kitchen waste 

m"6?:@&5:;&6>=+&6+&6&Q@=:"&$#"&I6+,-*<&
I6=:".&I,->,&="->P@:+&;#I*&=#&=,:&+#-@%&

M&@67:"&#$&F#@7+=7":*:&56@@+&-+&
@6-;&-*&)"-*:&F-=&I,->,&6@I67+&
S#6=+&#?:"&>#@@:>=:;&)"-*:&
6*;&F":?:*=+&:?6F#"6D#*%&&

2,:&+#@-;&46W:"&
+@-;:+&#?:"&=,:&

-*>@-*:;&+-:?:&6*;&
>#@@:>=+&6=&=,:&:;<:&
#$&=,:&+-:?:&-*&=,:&
@#I:"&F6"=&#$&=,:&

$"#*=&F-=%&&

3:W:"&6-"&
>-">)@6D#*&$"#4&=,:&
5#W#4&6+&I:@@&=#&
6-;&6:"#5->&
;:>#4F#+-D#*%&

Manure 

patent application no. 3711/MUM/2013 
Patent Application no. 645/MUM/2014. 
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2,:":&6":&9&;-R:":*=&F-=+&$#"&>#@@:>D#*&#$&+#@-;+.&)"-*:&6*;&I6+,-*<&I6=:"&

OPTIMISED  
CONFIGURATION 3 P$0(K%3$#&(J(>$&,-(

Manure 

patent application no. 3711/MUM/2013 
Patent Application no. 645/MUM/2014. 
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P$0(K%3$#&(

!-=+&>6*&5:&&
•!&)*;:"<"#)*;&
•!&!6"D6@@7&)*;:"<"#)*;&
•!&M5#?:&<"#)*;&

OPTIMISED  
CONFIGURATION 

!6"D6@@7&)*;:"<"#)*;&F-=+&

M5#?:&<"#)*;&F-=+&&

C*;:"<"#)*;&F-=+&

Manure 

Manure 

Manure 

patent application no. 3711/MUM/2013 
Patent Application no. 645/MUM/2014. 
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L:%-0%+(K%3$#&(X(
(T/2*-,+(>)P(<,&%-3(

•! (#;)@6"&_n!&F6*:@+&6":&
>@-FF:;&=#<:=,:"&=#&46P:&6&
+,:@=:"&)*-=%&

•! !"#?-+-#*&#$&5)-@=&-*&
#?:",:6;&I6=:"&=6*P&GgfOhf&
@-=&>6F6>-=7H%&

•! Y-$:&+F6*&>#)@;&5:&4#":&=,6*&
8f&7:6"+&=,6*&8f&7:6"+%&

&
&
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L:%-0%+(K%3$#&(V(
Q-*5$&*5(':,&&%-(,&2(<-";//2(
•!36+->&+=")>=)"6@&$"64:I#"P&-+&>#*+=")>=:;&)+-*<&6@)4-*-)4&>,6**:@+%&
(6"-*:&F@7I##;&-+&)+:;&6+&I6@@&F6*:@+&6*;&"##$%&
•!Y-$:&+F6*&>6*&5:&9Ok&7:6"+&$#"&46"-*:&F@7I##;%&
•!o)=:&F,:*#@&>#4F#+-=:&+,::=+&>#)@;&5:&)+:;&-*&F@6>:&#$&F@7I##;%&
•!1:4:*=&#"&X-F#":K&5#6";+&>6*&6@+#&5:&)+:;&;:F:*;-*<&#*&@#>6@&6?6-@65-@-=7&
6*;&:>#*#47&
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L:%-0%+(K%3$#&(S(
C,5@//M(F*0%('-/0:(
•!X=")>=)"6@&$"64:I#"P&)+-*<&@,5@//(3*<</+03(6*;&$#"&F6*:@-*<&I#?:*&
@,5@//(5,03.&T)=:&>@#=,&>6*&5:&)+:;%&&
•!Y-$:&+F6*&#$&+)>,&+=")>=)":&I#)@;&5:&^&+:6+#*%&/=&I#)@;&*::;&$)"=,:"&
":F6-"+&#"&":F@6>:4:*=&#$&>@#=,%&
•!M&:%2#%(-$?%(30+*'0*+%(>6*&5:&>":6=:;&)+-*<&5645##&6"#)*;&=,:&=#-@:=&F6*&
6*;&F-=&6":6%&&
(

Wicket gate Wicket gate 
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L:%-0%+(K%3$#&(`(
P-,&03(a(L:+*@3(
(
•!&&!@6*=6D#*&#$&+,")5+&6"#)*;&
=#-@:=&6":6&6+&+,:@=:"%&
•!&&(#+=&+-4F@:&6*;&>#+=&:R:>D?:&
6@=:"*6D?:%&&

Wicket gate 
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K%5/&30+,4/&(*&$0(

m@6++&I-*;#I&=#&4#*-=#"&)"-*:&F-=& m@6++&I-*;#I&=#&4#*-=#"&+#@-;+&F-=& V:*=&F-F:&$#"&+#@-;+&F-=&

1#4F@:=:;&F-=+.&":6;7&$#"&$)"=,:"&&=#-@:=&F6*&6++:45@7&
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K%5/&30+,4/&(*&$0(
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XX&2#-@:=&F6*& o:=&+F"67&$#"&6*6@&
>@:6*+-*<&

Y-<,D*<&+I-=>,&$#"&+#@6"&@-<,=& 0##"&QK=)":+& Y#)?:"+&6=&=,:&5#W#4&

Y#)?:"+&6=&=#F&F#+-D#*&#$&=,:&+,:@=:"&

K%5/&30+,4/&(*&$0(
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Prof. K. Munshi, IIT Bombay, IDC 
 

Demonstration unit 
        Aim: 

•!Creating awareness by letting people see and 
use the actual product. 
•!Creating awareness about the possibilities of 
generating useful products (manure / fertiliser) 
from waste (fecal matter / urine).   
•!Opportunity to keep the toilet clean with 
minimum effort, thereby getting used to a clean 
and hygienic toilet. 
•!People to get habitual to toilet usage. 
•!People could be educated about health & 
hygiene through actual usage of the toilet.   
•!The unit can act as a demonstrator for 
neighborhood communities. 
Social Inclusion Group of ILF&S Ltd 
R&D of Tata Steel Ltd 
Interested in trying it out and deployment 
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)%7%+%&'%3(
•!36>P<"#)*;&!6F:"&#$&=,:&(-@@:**-)4&!"#T:>=&26+P&_#">:&#*&A6=:"&6*;&X6*-=6D#*.&(-@@:**-)4&!"#T:>=.&MF"-@&8ff9%&
M?6-@65@:&#*&=,:&I#"@;I-;:&I:5d&,WFdaaIII%)*4-@@:**-)4F"#T:>=%#"<a;#>)4:*=+apfg6F"^h%F;$&
•!M&<)-;:&=#&+6*-=6D#*&6*;&,7<-:*:&$#"&=,#+:&I#"P-*<&-*&;:?:@#F-*<&>#)*="-:+.&M?6-@65@:&#*@-*:&6=d&,WFdaa
III%;"7=#-@:=%#"<aF;$aX6*-=6D#*qm)-;:%F;$&
•!,WFdaaIII%)*4-@@:**-)4F"#T:>=%#"<a;#>)4:*=+aA6=:"1#4F@:=:O@#I":+%F;$&
•! oJr'/rX%&2,:&N)46*)":&N6*;5##P%&M&m)-;:&=#&1#4F#+D*<&N)46*&(6*)":%&m"#?:&1-=7.&CXM&^jjj%&sI:5&;#>)4:*=t%&
M?6-@65@:&#*&=,:&I#"@;I-;:&I:5d&,WFdaaIII%I:5@-$:%#"<a,)46*)":a;:$6)@=%,=4@&s>-=:;&^i%i%8ffit&
•!m)-;:@-*:+&$#"&6++:++-*<&=,:&"-+P&=#&<"#)*;I6=:"&$"#4&#*O+-=:&+6*-=6D#*%&3"-D+,&m:#@#<->6@&X)"?:7&6*;&n#5:*+&1:*=":.&
cK$#";.&8ff^%&sI:5&;#>)4:*=t%&M?6-@65@:&#*&=,:&I#"@;I-;:&I:5d&,WFdaa@*I:5^h%I#"@;56*P%#"<a:++;a:++;%*+$a
m@#56@V-:Ia1^eqMnm%F;$au_-@:a1^eqMnm%F;$&s>-=:;&^i%i%8ffit&
•!J*I:@@&B&A6=:"&6*;&X6*-=6D#*&!"#T:>=%&2,:&_-**-+,&n:;&1"#++%&
•!V:*D@6=:;&/4F"#?:;&!-=&Y6="-*:%&1#*+=")>D#*&(6*)6@%&Cr/1J_.&':*76%&
•!1crMr2%&X6*-=6D#*&6*;&1@:6*@-*:++&$#"&6&N:6@=,7&J*?-"#*4:*=%&N:+F:"-6*&_#)*;6D#*.&3:"P:@:7.&CXM.&8ffi%&M?6-@65@:&#*&
=,:&I#"@;I-;:&I:5d&,WFdaa,:+F:"-6*%#"<aF;$qQ@:+aJN3qX6*-=6D#*qJrq@#I":+%F;$&
•! G/*&_-**-+,H%&(MY''/%&'#4F#+DPv74v@v#F6+%&27w=:,#+:)"6.&^jji%&/X3r&ji^OghhO88^O^%&
•! G/*&_-**-+,H%&!MM2Jnc.&YJN2c'Mn/.&'J(!!M/rJr%&'#4F#+=#-*D%&AXc].&o)?6.&^jhk%&/X3r&ji^OfO^8if8Ok&
•!X1Nxrr/rm.&X2JrX2nx(%&m)-;:@-*:+&$#"&=,:&X6$:&C+:&#$&C"-*:&6*;&_6:>:+&-*&J>#@#<->6@&X6*-=6D#*&X7+=:4+%&&
•!J>#X6*n:+.&X=#>P,#@4.&8ffk%&/X3r&j^Ohhg^kOj9Ok&
•! /*="#;)>-*<&)"-*:&+:F6"6D#*&-*&XI-=E:"@6*;d&rcVMyCM2/X.&8*;&-*=:"*6D#*6@&+74F#+-)4&#*&:>#@#<->6@&+6*-=6D#*.&MF"-@&
8ff9&
•!A6=:"&#*&26F&/4F"#?:+&n)"6@&y)6@-=7&#$&Y-$:%&G8ffj.&X:F=:45:"H%&n:="-:?:;&0:>:45:"&8k.&8f^^.&$"#4&/0M&6=&I#"Pd&,WFdaa
I:5%I#"@;56*P%#"<aA3X/2JaJ\2JnrMYaJ\2M3cC2CXa/0Maf..>#*=:*=(0'd889^^9iez4:*)!'dkgikfi^zF6<:!'d
i^89e^gizF-!'dk9g9jkz=,:X-=:!'dg9^ik.ff%,=4@&
•!1,6P"65#"=7.&!%&G8ffh.&r#?:45:"&kH%&Y:6>,&!-=&2#-@:=+&$#"&n#>P7&=:""6-*O&JKF:"-:*>:+&6*;&JK64F@:+%&n:="-:?:;&0:>:45:"&
8h.&8f^^.&$"#4&/*;-6*&X6*-=6D#*&!#"=6@d&&
•!36+->&!"-*>-F@:+&#$&1#4F#+D*<&6?6-@65@:&#*@-*:&6=d&&,WFdaaIII%@+)6<>:*=:"%>#4a*"a";#*@7":+a^68kg;k$Ok:jkOkf8^O
5fj:O8;$^fk9:^gj:a8jfhaF)58e88>#4F#+=%F;$&
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G/34&#($&()*<%%3(
& & & &K%5/(*&$0( (C,0':( ((T,33( ((((((((<%+("%,+(

LL(./$-%0(<,&(>?@&4.*0&#",.A (XbJVW(c ( (XWJXVc (`J^c ((((((((V^WaJ(
!-=&1#*+=")>D#*&>?@&4.*0&#",.A &^f&'&G3"->P+H &^f' &kOe' &&&&&&&&X^WaJ&

& & & &8fO8i&'&GY65#"H &iOg&' &iOg&' &&&&&&&&S^WaJd(
& & & &G()456-&F"->:+H & & &&((((((b^WaJ((((((

&

X,:@=:"O_n!&>?@&4.*0&#",.A &kiOif&' & &9fO98&' &8i&' &&&&&&&&XV^WaJd(
X)F:"&+=")>=)":&G3645##H &OOO & &{ &{&
X)F:"&+=")>=)":&GX=::@&a&!@7I##;&a&o)=:&a&4);H &{ &{&
n:?:*):&$"#4&46*)":&&F"#;)>:;& &O &O &{& &&&&&&&&(1e6(
(
d(L'/<%(/7('/30(+%2*'4/&($&('%+0,$&(3$0*,4/&3((

Cost / person / day = Rs. 750 / 6 / 365 = Rs. 0.35 p 
Cost / person / day = Rs. 750 / 30 / 365 = Rs. 0.07 p  



2,:&F"-46"7&<#6@&-+&=#&;:+-<*&,7<-:*->&;"7&
+6*-=6D#*&+7+=:4&(which avoids direct 
discharge of excreta into the nearby 
water bodies or on to the open lands)%&
2#&>#4:&)F&I-=,&6&+6*-=6D#*&+#@)D#*&>6=:"-*<&+F:>-Q>6@@7&=#&

=,:&*::;+&#$&")"6@&/*;-6&I-=,&I6=:"&+,#"=6<:+&I,->,&
-+&>#+=&:R:>D?:.&46*6<:65@:.&4#;)@6".&G-%:%&
F#"=65-@-=7.&S:K-5-@-=7.&:6+:&#$&46*)$6>=)"-*<.&;:F@#74:*=&
6*;&46-*=:*6*>:H&6*;&+)+=6-*65@:&G;:"-?:&:>#*#4->&
5:*:Q=&57&46P-*<&$:"D@-E:"&$#"&=,:-"&Q:@;+H&

Sanitary Pads 
Kitchen waste 

can be disposed 

Sanitary Pads 
Kitchen waste 

can be disposed 
m"6?:@&5:;&6>=+&6+&6&Q@=:"&$#"&
I6+,-*<&I6=:".&I,->,&="->P@:+&
;#I*&=#&=,:&+#-@%&

M&@67:"&#$&F#@7+=7":*:&
56@@+&-+&@6-;&-*&)"-*:&F-=&

I,->,&6@I67+&S#6=+&
#?:"&>#@@:>=:;&)"-*:&

6*;&F":?:*=+&
:?6F#"6D#*%&&

2,:&+#@-;&46W:"&
+@-;:+&#?:"&=,:&

-*>@-*:;&+-:?:&6*;&
>#@@:>=+&6=&=,:&:;<:&#$&
=,:&+-:?:&-*&=,:&@#I:"&
F6"=&#$&=,:&$"#*=&F-=%&&

3:W:"&6-"&>-">)@6D#*&
$"#4&=,:&5#W#4&6+&
I:@@.&=#&6-;&6:"#5->&
;:>#4F#+-D#*%&

Continuous supply of 
Pathogen free Manure 

after 18 months 

patent application no. 3711/MUM/2013 
Patent Application no. 645/MUM/2014. 

Waterless – No flush system 
No chemicals, enzymes – No external 
additives 
Aids & accelerates natural process of 
decomposition 
Women friendly – help in disposing sanitation 
pads 
Elderly friendly 
Utilisation of waste as fertiliser 
Bring science to empirical level – easy 
understanding  
(No mystery) 

N7<-:*->&n)"6@&2#-@:=&G;"7&+6*-=6D#*&+7+=:4H&
&

2012 - 2014 
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(
(Xm&n6T6*&
(676*P&!6"::P&
(#,-=&m)F=6&
XI6F*-@&m,)=P:&
X%m6-PI6;&
n6T)&'645@:&
n6<,6?:*;"6&
n)F6@-&0,646*:&
'%&()*+,-&B&!"#$:++#"&a&!"-*>-F6@&/*?:+D<6=#"&
Q2A$3%+38(
0"%&'"-+,*6&Y6@6&
3%&3,6)4-P&B&!"#$:++#"&
'%&n646>,6*;"6*&B&!"#$:++#"&&
&
L*<</+08((
(-*-+="7&#$&0"-*P-*<&A6=:"&`&X6*-=6D#*&
&
&

(
(
(
&

K%3$#&(I(K%A%-/<5%&0(.%,5(
Durability 
Longevity 
Eco-Sustainability 
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For 

Durability 
Longevity 

Eco-Sustainability 

!"#$%&$'()*+,-(./$-%0((
12+"(3,&$0,4/&(3"30%56(




