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Abstract

Introduction

Water and energy conservation represent two of the most critical challenges of our
time. In conventional plumbing systems, substantial amounts of water and energy are
wasted daily as users wait for tap water to reach the desired temperature. This
theoretical research introduces a conceptual design for an intelligent, purely
mechanical, and cost-effective system that can be integrated into faucets to eliminate
such waste. The proposed device seeks to address this global issue by preventing water
from flowing until it reaches a pre-set temperature, thus contributing to sustainable
development goals through improved resource efficiency.

Methodology and Conceptual Design

This study is grounded in a theoretical and conceptual design approach. At the core
of the proposed system is a mechanical thermostatic valve that operates entirely
without electricity or electronic circuitry, relying instead on temperature-sensitive
components such as bimetallic strips or thermal wax.

Operating Principle

The valve automatically blocks water flow when the water temperature deviates from
the user-defined setting (adjustable between 15 °C and 60 °C). Once the water in the
pipes reaches the desired temperature, the thermal actuator opens the valve, allowing
water to flow. This “intelligent waiting” mechanism ensures that no water is wasted
during the temperature-adjustment phase.
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Dual-Mode Functionality

A key innovation is the inclusion of a mechanical mode selector for “Hot Water” or
“Cold Water” demand. In cold mode, a secondary mechanism diverts the initial warm
water present in the pipes into a storage tank for non-potable reuse (e.g., plant
irrigation), providing users with immediate access to cold water from the main supply
and effectively eliminating waste.

Key Technical Specification

The design incorporates £1.5 °C temperature accuracy, a durable brass body with
chrome plating, and standard dimensions to allow seamless installation and
compatibility with conventional faucet systems.

Results and Conclusion
The conceptual analysis and theoretical estimates indicate that the system offers a
highly effective solution for integrated water and energy management.

Efficiency

The device is projected to save up to 65% of the water typically wasted while waiting
for temperature adjustment and approximately 40% of the energy consumed in heating
water.

Economic Viability

Cost-benefit analysis reveals a low initial investment, a payback period of fewer than
eight months, and an impressive Internal Rate of Return (IRR) of 158% for household
users, making the design an economically compelling solution.

Advantages and Impact
The main strengths of the system lie in its structural simplicity, low production cost,
durability, and complete independence from electrical power. These features make it
suitable for widespread deployment in residential buildings, hotels, public facilities,
and underserved communities.

Conclusion

In summary, this mechanical thermostatic valve presents a practical, sustainable, and
economically viable technology for significant water and energy conservation,
offering meaningful contributions toward achieving global sustainable development
objectives.

Keywords: Thermostatic valve, water conservation, energy management,
consumption optimization, sustainable development
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1. Brazeau and Edwards



VEef g WY ”L«.ﬁlbdhlw&ehﬁj%}@uﬂd\awl\VT

5 plem e O pmny sla i 53 o pae Siloang g S 8 ol SOl LT
(F S8 Sl il 5T

Bpa0 g9 pulal p ol 03,10 giigs

0 ; 10 1’5 20 25 3‘0 35
(%) w9,,08 10>

S b5 ol Ol C 508y Jlagel £ S

‘_5.\._...15 oS

ST les oolas (61 Lo 5y 53 A YT lawgte s ba Sl slaesl il -
UL cOT s lod a4 0wy (61 Lo ¢ Jgame 03l gl &S i tiad o yun
Ias o sa OT CaSa 20 V#/0 3 500>

ol JStn ol 5l 5 Sl ST Sy ya SILYA (s 68 Gblie y3—

u\;}&'au.a UTJ.‘Z:J Léd).:l:.é(_,ﬁ)).\.ﬁg_;-}ﬁ @UL&&#&L@O&&J—
Cd)yad p Fae Julge (o
(b Jolge V-

(i sl 4t Y= Lol ) e 2) tale 8 e 1 alol -

(@\/\/Vj‘jdﬂ%\‘" ‘_,’.?:r.'u_\“/\ ‘_QLML‘}.‘)UM.‘)J#—
Gl SBZYO U Sle 0o slad ) suusle -

:‘5‘)\:}) Jﬂ“’.ﬁ "—g:)
(035 &5l gome o808 5 231 5L) e3lizl Slsle -



\V'f'lOb\ﬁw;ﬁ;:‘f.’”;l...éhé&*”ﬁﬂ‘s\jsdeﬂﬁ@}’.‘éyo&u:&@\,‘a

T les 5 S 2

L, Sl (galaml = b anslis Y J g

Sl glapd | Obr S35 olad /30 G A% Lo s olo A1
25U e 0S5 ol s D AR UL ola VA Y
Ly gauzle | Sl ol ials AL AL ol olo Y

PRI 2 Ol bl JAD - ol AR

(Verd tlw L) ol Ol (5

oS ze / Olo g Fre Yo (VP F a5 game (ST 0 g 5) T Cnd -

S i [0le 5 VV/O+ s KT 5 O3 ey Sl slaah) Sl 56 s -

Wl o grad 0

P ¥V VA LSS UL o o 53) Ologs Yo v = #/F0F X S 2 FA/VA 10T -
(OL g IYVIY =

Ole g5 VFFOA = 1 Vb + FY VA X /¥ 165 50

L/ Ola s \OAN s+ B 1OYDFF 55t ez

(ki g e poogle il b i O pan Sl (solans ol !
L OT Lisn & (e ooty (s Slams Glag b 2ol 4 WIS s sl
el odanny ST 4 (VF0Y) 0 5 ol (g 5last sl Slallas 55 T ys (g 1 46

@l sslgty 5 S e (o

tsd bl N -a
g GOl le 53 Sl go 5 gls o (5Ll s @
bdd cduile glas,libnl 2oL e
S A 5 ol &S sl o o b s ga 5l oslizal @



VECE e ] 1) 0)led | 8 U] anb mlin 5 Co ) daonas Slashl aslihad | \VY

1D s Sy pde Y-
ST g O e SKen 25T @
Slabsd (o zs L;u,i:iu i ®
S35k (s olSams Sl eslizal 4 Gy 425 @

TRC BPITSICTL TN SN

O pan S (6,53 ChBL et pa (la ST s @

OB S s e S5 5385 s @

S5 (Sl sy op (aolSans a5 @

05 o e 5 B el 5l S5 gl b das e OLis ardlas oyl

5,5 6,8 o ST oy da IV G e

5405 g5 0 (65 5| 5 ean 43 KO @

2l Al Jle 53 Bl g Yeve e 3pu B 1y gl 6550 5 T slaayn @

5 Gapte GBS s Gl el oo s Wi e el Jdo !
AL OUS” a1 08 b

Sb srdaz s 5 ssladl s A

s o = 4y 5 Olawlows (A

Olog Do VO sl iz jn b T J 28 e g olis g slaosls & a5 b
YANVA Jslee) (6550 5 T 03 osmd o 3k 51 0by Sl Yoo 4 ¢SKss all
3587 on Oyl & g s o Ll gl (il S (6550 doys Fr gy OT o 20
VOA St 13 035k F5 5 asle VIF o tlo i S8 5l 0y5 4 i el
S Olsea OT Culder g o&ams ol UL g3lasl ¢ pdias g5 & 3gh o A3
(¥ o) A3 oo QLS 7 g5 41 1y 4 ot s jie (5518 4be

O St s oKaws (g5luosly (g3lasl oo ¥ J g

sl Bl ay5a SlegiVeorvaree | 5 ol SO (gl olKius Coai 5 L 5 4 e




\Vb|O\)&A;UJ)S«Q;I...5&:5\;*”!&"g\,gsde,m):&}’.‘é,\aoK;wé&‘;’\)b

N[N ISP JEARRVAN xS za YV/VA U3l

S AV g o g ol (b S i s
gi&ﬁdﬂgb&jjl Ologs VOAAQ CaSa e sl Olag 0 e Cls L
G5 s e Jbo 55 Ola g3 AN Y 58 S e o gl Olag Teres cud b

Vo pgmrts o S Ol i 1AV T 3A s Sl g samme

Qbﬂ@f}'hojj: ole V/ f)};CfuL“:AdJ'b
(IRR) ' =15 o33L & Y OA. Al Ve Lde e bl aiilns

ol o (&

ol plar 5 e syl sled 3 (@olgiin oKiws (amlus o plul
5l A ol /) @ asle Sl 6553 (651 (Slaed (S p3 00 11 L
SOl a5 558 o dgdome sle Vo/Y @ oy9s cpl daCad (o3 YO 2alS L o>
(F Jgde) 313 Calisee (o3Lal Loyl 3 oliws 05 4 46 s,

TSP UGN RV L URIV ERE S WES % Jod>

by 5l Olags 0crne Olags Yerns Ol 1AV ¥ ol VA
lacad 00/ 2058 Olegi VeOr o Olegs £0 Olegs Y0008 ols 0/
Lacwesd YO, als Olegs Yo dlegs YYou Ol 5 VEVVVY oo V4/Y

sbasdl s ol i (C

:J|‘35L4- chnu BL .\—C
A 5T Josd Sladyaar 5 L6 alS @
ol sleapa a8 s gl b 5 Dyl il e
.,L»T):rf ol gl (galabl oloy 5 5ugs @

:‘;Lﬂ chna BL .Y—G

38 oz 3 ¥ oo b g AL talS e

1. Internal rate of return (IRR)
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1. Net Present Value (NPV)
2. Internal Rate of Return (IRR)
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1. Nuwarapaksha
2. Artificial intelligence (Al)
3. Machine learning (ML)
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1. Life Cycle Assessment (LCA)
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