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TDS (Total dissolved Solid)

What is the difference
between conductivity
and TDS?

Many people confuse conductivity and total
dissolved solids (TDS), although they are related.

Conductivity

conductance of water to electric current
due to the presence of ions

* measured in microsiemens
per centimeter (uS/cm)

TDS TDS
amount of dissolved substances 1300
like salts and minerals 8
e measured in milligrams per liter k

(mg/L) .

TDS is often calculated from conductivity using a conversion
factor ypg = Conductivity x factor (0,5 - 0.7)

TDS da wadudvazalatiivia
LNRALLINARZANAUN

TS, TDS & TSS

in Wastewater Treatment
TOTAL SOLIDS (TS)

TS = the sum of all solids
in wastewater, both
suspended and dissolved

TOTAL DISSOLVED
SOLIDS (TSS)

“+e"  dissolved substances
that pass through a filter

TOTAL SUSPENDED
SOLIDS (TSS)

suspended particles
that can be removedby filtration

Parameter Comparison
What it TS

Measures TDS+TSS  Dissolvedsolids Suspendedsolids

NEIG Suspended + Dissolved Suspended
Dissolved
Treatment Overall Advanced Physical
Needed treatment (e.g.RO) (e..Sedimentation)

© TURBIDITY vs TSS

vs TDS

TURBIDITY

A measure of the cloudiness or
haziness of water caused by
suspended particles.

e Units: NTU

* Measured by: Turbldity meter

1SS oz

Total Suspended Solids: the total .
amount of undissolved solids in water .' i
e Units: mg/L

* Measured by: Filtering
* >2 microns

TDS

Total Dissolved Solids: the total
concentration of dissolved ions and
molecules in water

e Units: mg/L

« Gravimetric orGravimetric or EC

Fine particles

< 2 microns (ions)

Particle Size | Removal Method Concern in

Fine particles | Coagulation/ Filtration | Aesthetics/

Removal met | Sedimentation/Filtration | Physical load




Multi-Media filtration 1nnn71 10 lumsan

PRESSURE RELIEF
VALVES

ANTHRACITE LAYER 5

SAND LAYER 4

GARNET LAYER 3
GARNET LAYER 2

GRAVEL LAYER 1
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Figure 6: Multi-Media Sand Filtration.
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Hard -Soft Water

F YU Y -
- viasyuuns:=a1v (Hardness) luus:inaAlng
Water can be classified as hard water and soft water. - ( )

Tauviludmualilifiu 1007ansusiodns Famnsiuansdiuan
* Soft water: It lathers with soap. Water which is obtained from the rains is soft water. This

water is suitable for household purposes, for example, laundry and cleaning. wisfiimed nsnouly oy LHD)
* Hard water: It is known as hard water because of the presence of calcium and pmns:é (Hardness) Bitfiu 500 n./a. Litfiu 100 3n./a. Bitfiu 100 un./a.
magnesium salts. Hard water does not lather with soap but instead forms a precipitate.
. N 8 2% (1) 2) (3)
= Check: Differences between Hard Water and Soft Water WITNABT nsnaunia ag. dua.
quanmimaiaiinglu
BYJ U's - @sazanEnanNafiAaIN TaitAu 1,000 un./a. | Lidu 500 un./a. | laitAus00 un./a.(600)°
s M3szmg (TDS)
F —, - ANUNTEMa (Hardness) Taiiu 500 wn.za. | laitAu 100 wn./a.* | Liiui0oun./a.*(300)"
( Soft - damla ( SO*,) Taitfiu 250 un./a. TaitAu 250 un.za. | LaitAu200 wn./a.(250)°
Bl | PP - aaalse (C1) liiu 250 wn./a. | LivAu 250 wn./a. | LiAu 250 an./a.
- 50 | - lwasn (NO,as NO,) TaiiAu 50 un./a. Lidu 4 wn.a | Lidu 4 wnsa0s (10)°
= gl o AL i Pty s "
Fe2+ 20 - vigoalsd (F) 1u'mu 0.7 3n./a. 1:{;214 0.7 un./A. 'lu‘tfu 0.7 un./a. (1)
| O Atnssenunsudalvom Tairhwua Taitiu 0.2 wn.za. | Taitdn 0.2 wn./a.
ron 44 ' a e
O O o o m i YC I R Tairmua TaitAu 0.001 Taitfiu 0.001 un./a.
2+ m un./a. (0.005)*
® Mg>e Ca a5 2 4
Magnesium Calcium Hard . . a_ ja g = o =
\ @) O y, ar Hardness (a1anszanag) Tuiilszil Aa Sunaussiquantiag {Caz*} wazuuniAay (
Hgl"’] fazanaluagluiia 'fia|.ﬁﬁﬂ‘umm'ﬁsmmﬁirﬂﬂmiﬁﬁﬂnaﬁumuifuﬁuua:ﬁuﬂu Ing
Hard water

indua? wnasgrvaaainuiilszih nadlna (v mslssahauaiinne) Avealvidian

w, & o - o ar o=
nszenavienun (Total Hardness as CaCOj5) lsiviv 300 dadnsusadas (mg/L waa ppm) 39
azfiadlaandauazvuizancanisaltnausing @ sslshdunian +2

= Hard Water vs Soft Water =

HARD WATER SOFT WATER szl llindeaglunau 'ﬁ"m'szd'"mﬂ"i;unw (fldnagszing 75150 mall) ﬁaammmm
high mineral content low mineral content downeuwazitanuanladasanunsearelutiysslladedl = word chemical Group
Ca?%, Mg2* sometimes Na*
- . o - ¥ -
] = W high pH rain or HAAISHUSEALANNASEAARYUN (MG/L uaa ppm)
Hardness Aa wuaL3u6uaay it T e
water v o, _ v .
] W"“". L P ghtilac « 0-75 mg/L: vhaau (Soft Water) tziu unelu ihnau

ANsLARALASUTUTLULYIA

« 75 - 150 mg/L: ihnszavilhunats (Moderately Hard) iluszduilnduasiilszliatal

+ 150 - 300 mg/L: sihns=ena (Hard Water) sinwu luhunanansasilszalinefiudi

h2oglobslnews.com « wInA31 300 mgiL: dinszaeann (Very Hard) wiwnmaiunasguni

]J'j:ﬂ“] * World Chemical Group +2



lon Exchange Rasin

Hard water pours Treated I3 e\~ amn ﬁ,‘f.':n"l?,&’r'n"’mns

into a treatment water to o G
tank. home AN . “e®
W el — Hard water
flows around
—_ plastic beads
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sodium ions.
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Membrane Filtration

FEED WATER
(with impurities)

®
® ® pERMEATE
o
& @

High-pressure

pump
CONCENTRATE Semi-permeable
(Reject) membrane

REVERSE OSMOSIS PRINCIPLE: High pressure forces pure water
through a semi-permeable membrane, rejecting impurities.

Water purification working principle2

The Physics of UF

The water purification working principle of Ultrafiltration is based on size exclusion. UF membranes feature a nominal pore size of approximately 0.01 microns.

This acts as a definitive physical barrier.

* Removes: Bacteria (99.99%), Viruses, Colloids, and significantly reduces the Silt Density Index (SDI).
* Passes: Dissolved salts, sugars, and beneficial minerals

SAND FILTRATION

ULTRAFILTRATION (UF)
(0.01 pm)

REVERSE OSMOSIS (RO)

(0.0001 pm)

&

Removes:
Sand/Silt

Removes:
Bacteria/Viruses

Removes:
Dissolved Salts

Decreasing Pore Size

>



Membrane Filtration

GE Power & Waler
@ Water & Process Technologies
Concentrated water W Hollow fiber membrane W Membrane surface &

* Concentrated water Separation | Construction | Fluid Dynamics

2 Click any link above to learn more.
Spiral Wound Membrane Element

R L What it Does: Overview
i ] ®

)_, 7 Permeate

L | LA Concentrate (Brine)
::Ll?w i@ Water flow Water containing
membrane > rejected impurities.

t
Feed water . s
; © Permeate al

Bacteria and virus

Feed Solution
Water containing ions,
organics, impurities such as

Fem:lf 1t
f water

i In-Out filtration Cross flow filtration

Permeate (Purified Water) microorganisms, and )
The level of purification depends on suspended solids, is fed into
| membrane type (RO, NF, UF, MF). the membrane element.

Membrane Pore Size Operating Common

Type ¢ Range Core Targets Removed  Pressure Applications M e m b ra ne th5|ca I
Microfiltration 0.1t 10 Sediments, sand, algae, Low (=30 Pre-treatment for HOI IOW CO re

(MF) microns and protozoa psi) RO, wastewater

clarification Spl ra I WOU nd
Ultrafiltration 001to 01 Bacteria, viruses, Low-Medium  Drinking water Flat Sheet

(UF}) microns colloids, and (20 - 100 psi)  purification, pathogen

macromolecules barrier Filtration Ra nqe
Nanofiltration 0.001 to Divalent ions (calcium, Medium (50 -  Water softening, MF/ UF/ NF/ RO

(NF) 0.01 microns  magnesium), heavy 300 psi) organic contaminant 1 I
metals, sulfates removal m
Reverse MNon-porous  Monovalent ions (salt), High (100 - Seawater P0|ymetrlc / Ce ra m IC
Osmosis (RO) (=0.001 dissolved solids (TDS), 1,000+ psi) desalination, pure
microns) micro-pollutants industrial water

production



Membrane Filtration
MBR
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Membrane Filtration

2. Classification by Physical Configuration

Membranes are manufactured into specific shapes to balance surface area, water flow

capacity (flux), and fouling resistance: - Fluence Corporation +3

Spiral-Wound: Layers of flat membranes wrapped tightly around a central collection
fube. This design offers a high packing density and is the industry standard for RO and
NF systems.

Hollow Fiber: Thousands of microscopic, tube-like straw filaments bundled together.
Water passes through the walls of the fibers, offering a massive surface area. This
configuration is highly popular for UF and MF systems.

Flat Sheet: Flat, membrane panels often arranged parallel to one another. They feature
low initial costs and are commonly utilized in membrane bioreactors (MBRs) or pilot lab
fests.

Tubular: Large-diameter tubes where feed water passes through the center. They are
highly resistant to plugging and are optimized for water containing dense concentrations
of suspended solids. — Fluence Corporation +4

The durability and chemical resilience of a membrane depend directly on what it is made
of: 8 Hydramem +1

Polymeric Membranes: Constructed from synthetic plastics like polysulfone (PS),
polyethersulfone (PES), polyvinylidene fluoride (FVDF), and polyamides. They dominate
the market because they are economical and flexible.

Ceramic Membranes: Manufactured from inorganic materials like aluminum oxide,
silicon carbide, or titanium dioxide. They exhibit outstanding resistance to extreme
temperatures and harsh cleaning chemicals, making them ideal for challenging industrial
wastewater. — Fluence Corporation +4



TMYV Thermostatic Mixing valve

PRODUCT STRUCTURE

Plastic handle

Steel Filter

Thermostatic Mixing Valve
ASSE 1016 for Shower
ASSE 1070 for Lavatory Tap




TMYV Thermostatic Mixing valve

IMAGES

-

@ Bioqueo de control de temperatura @ Termostato Inteligente

.-/A

Control the temp

Control the flow

La temperatura maxima es la mas cémoda 38 ° Equilibre automaticamente la presién de agua fria
Camenos que se presione el botén rojo. y caliente para mantener estable la temperatura
Previene eficazmente las quemaduras en los nifios del agua en 2 segundos.

e Alta precision de control de temperatura 9 Valvula de retencién de latén -

A
rv/.;&m
Control de temperatura de 20 48 a 48. Elrendimiento  Vélvula de retencién de latén incorporada. El agua
del agua se cortaria automaticamente si no hubiera caliente y fria se volvera caliente y mantendra la
agua fria o caliente temperatura original.




Hot water system Distribution

1. ASSE 1016: dwsuuilaiuii (Individual Showers)

- mr B - ar a £ = a o
« Jailszadaian: aanuuuna wiunaidniaanils nmanwiz wwalnilaasi T uluu oz
stnmadudai inaase

- A v . = &
« aalanisviteiu Nadszani (ASSE 1016) daseauduasnanmisilasunilasnasusanu
wiaanuaiihfvaniesias v windaunatinTasnluihuwanifivanas 1narazaalsu
ar % e a = . v ar =
wsdauinsauasriuiia lilviidnisauaindl
« Aafrvivaniamaiia; 1drdadandnaisiwatuiadinit 0.5 unaaavaauii (GPM)
= PR e a o o ax
aalu 5 Junminavisiwdusuatiniiailasiudunsa & Leonard Vaive Company +1

2. ASSE 1070: dusufianiiiialil (Point-of-Use Fixtures)

- e ar a ¥ w a . ar e . v v .
« ailszdsauan: aanuuuudwivddnamunididavgedaananalddafanaed19win @19
v . o ol ar e v L ar
d1aa1u wiadweidwe tailasiu it lndaisavdnauaindia

ar o d | - " : ;o ar * - e -
« aa'lansiineu: dndaddadiideniwaiiiatavagnauiadifanin (Point-of-use) d111&h
¥ o k1 w s ae = w v a .
namisauuaninfulwleaavniilaasdoaiuid a1y vazeldowlilazbiaunsa
& =l Ay v
dsualasunalnitlaias

e o ar - v =l I & 3 . = va &
« Aafdniuaniamaila drailnsaldasdinalnnaiusnliunazdanadiamunilla laarA R
al ar w v.a
Wiasulaandauaddn Wgsats Wiain1sIuaIATAIE IO W Watis Water +3

Hot Water System

-Tank keep 60 C for Legionella =Growth
-Deliver Main pipe 55-60 C

-Shower 37-40 C

-Scald Risk @ 60 C

PRODUCT STRUCTURE

Plastic handle

K\\ \ Steel Filter

FIGURE 14-1 Fixture temperature limitations by standards designation.
Bidet Gang Public Tub Tub & Shower
shower lavatories shower
Hot I
s oL apy Other
> fixtures
Y
110°F 120° F 110°F 120°F 120° F 120° F
7 N 5 N N\
c ASSE|C ASSE|C_
T 1016 [T ] [ 1016
Water ¢-
heater ] ]
T |C
T i - ——
ASSE ASSE
1069 1070 1l
H (o il C I
Cold supply
(1070) (1069) (1070) (1070) (1016) (1016)



Discharge wastewater by Vertical Stack

[ <
J? Atmospheric
A pressure =
Active
Dry stack branch a:; l ;
B ;
o
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o [ ]
Annular water Wet stack
downﬂow Patmosphere
s ’
Active Discharging appliance ’
branch increases entrained airflow ;
%J and generates negative
c - | transient
\ \ Psystun < Pa!mosphm
[ ]

M . Pauncsphm

o Water curtain at the

base of stack ;
D To sewer a
_> \.
) . . .
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Discharge wastewater by Vertical Stack
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Fig.13 Water velocity and air
pressure in stack (3.0 I/s)
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4 1IF
1 10F
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Fig.14 Water velocity and air

12F

{1 1F
1{ 10F
{ 9F
1 sF
{ 7
{ 6F
1 sF
{ o
{ 3F

- 3F

Annular
water flow

pressure in stack (4.0 I/s)

Flow accelerates
over this vertical
distance

: A% Cross Sectional
1] Area (CSA)

Stack 0.25-0.33% Full

Terminal conditions,
needed with 5 metres
from point of discharge
entry into stack.

t = tiemna
v=\V_.

Water Flow Profile

FACT

-Terminal Velocity 5 m/s

-U'luandany Av/aa annd aININGEIE
=Tuviamusuiilu Negative iszunan
20 mm 11 (1 171n)




Conventional Practice to Siphon

How Siphons Are Created e Maximum Trap Arm

Just as with a river, friction causes flowing
water to back up. If the water in a trap

Vent Yent arm (the horizontal section of drain pipe
~Trap arm - between the outlet of the trap and the
P vertical drain) were to back up to the
Trapweir Ventabove waterlevel — top of the pipe, a siphon would exist. In
: Size S| Distanco f Stack :
m’ﬁfﬂ” n mjﬁ')_!‘:l_ﬁr vent  asiphon, the moving slug of water and
S A P . e e ] 1 " 5 absence of air create a suction, which can
e = = 1 i 6 empty the water from the trap.
\_J X/ 2 ) 8 2 ;
Horzontel o N /7 3 .,: 12 Loop vent 2 As a result, plumbing codes specify the
gmix)u Vent below waler >/ 4 Y 16 maximum length of trap arm allowed for
levelalows ] each pipe diameter. (See table at left.)
siphonto form Vent
i
Maximum Allowable Trap Arm Length : |——
Pipe Sloped Y/4" Per Foot Venit p .’“m ""1‘.“&; a}m " 4
(see table)
- Propery e
Horcomtal : Ty —
lereiine) } Ma 80" a Y perfot siope
onmwer\ /
R e, s e i | :[‘ S
Trap T Trepam
Pipe Sloped 3/a" Per Foot
Ven cannecrion must atways |
beabove eliapwer, g —
regardiess of pipe slope Trap Weir \
Max 5-4" at " per foot siope —————————— m
_____________ e — -

What is the minimum trap arm length?



Water Trap Seal Loss

Atmospheric Atmospheric
— pressure -—1 pressure
A \
N ™))
(5N
Y
[ Water in \
trap forms Water flowingS
A seal B through trap

Jis
3

Atmospheric
pressure here

Flowing water produces reduced
C pressure at outlet of trap

Goodheart-Willcox Publisher

Figure 17-12. Siphonage can be caused by a partial
vacuum in the waste piping. A—With the atmos-
pheric pressure equalized, the trap remains filled.
B—Discharging waste sets up conditions for forming a
vacuum in waste pipe. C—Without a vent to equalize
pressure on both sides of the trap, water is siphoned,
destroying trap seal.

Sink

e

=)

———

_ Waste pipe

Lavatory

Negative pressure
4 causes water to be

siphoned from trap

— 3

n

Goodheart-Willcox Publisher
Figure 17-14. Water flow through the stack can cause
reduced pressure at the outlet of the trap. The vacuum
thus created “pulls” the water out of the trap.

Air enters vent to
equalize pressure

§

q

Goodheart-Willcox Publisher
Figure 17-13. Vent installed in line near a trap equal-
izes air pressure to stop siphonage from the trap.

FACT

-n15 Drain way Sanitary
Fixture AaguaLne
Siphonage 161
-ms“m;waomifuuu AaxzLin
Asanin leatwszviacilu
Negative

-nsldvia Vent = asueu
21AALETTUY YinTraNueu
gav11v Neutral WazluLAaNNS
NN




Sigma 1 Project Status (2026-March)

(ii) Sinks, baths and showers

Self-siphonage is not normally a problem — it
may be with small sinks — because the trailing
flow at the end of the discharge refills the seal if
any suction occurs, but noise can be a problem
with long, unvented bath and sink wastes.
There 15, therefore, an advantage working to
some broad limits to the length of unvented
wastes from these appliances. With P-traps and
40mm pipes, a limit of 3m is a reasonable
practical rule, with pipe slopes up to 9 per cent.
With S0mm pipes the length might be up to
dm. Any vertical drops in the pipe should not
exceed 1.5m. The waste pipes from S-traps
used on sinks should also be limited in length,
say to 3m. Wastes from showers on their own
are commonly 40 mm diameter but there seems
no reason why they should not be smaller, say
32mm

2 Negative pressure in branch pipe

21 For Large branch pipe , When flow from
branch pipe come and plug to the riser. At the
riser , the pressure in stack depart from
atmosphere (negative) then require relief vent of
riser.

22 For smaller pipe . At the branch flowrate
obstruct by stack and cause full bore water after
the riser is empty . full bore flow create self
siphon.

3 Self siphon of trap seal of individual Fixture

3.1 For conventional stack , Maximum Branch
pipe 30 meter length without vent is practical
design

Induced air Variation of air

flow / pressure from
I} K{f:nnsphen’n
i

)
5 WC inlet :71 5
dischargin, ‘
\ GaoNTENS /
’ 7
4 i Basin inlet /N 4
discharging ” // /
/7 Max suction
// about 15 mm
‘ // _of water or
3 Sink inlet 150 Nim
discharging
2 Thickness of 2
waler sheel
4 about 4 mm

Air flow

+ ve

¢ Water depth

\m\@ 3

Figure 4.16 Diagram to illustrate hydraulic and
preumatic conditions in a discharge stack

—_ G

1 Positive and negative pressure in stack

1.1 Water Come down and also induce the air
come down in the central core of pipe

1.2 Because the air come from top then all stack
nearly to atmosphere , establish Final velocity
approximate 30 meter per sec regarding to
building height

Designed note

1All Stack before the termination of building
drain pipe is negative pressure.

2 Every stack need to have relief vent to manage
negative pressure in system for typical 10
Branch interval. (fig 8.5)

2 At the base of stack occur the hydraulic jump
and case positive pressure then also require
Relief vent

3 Sanitary fixture connected to Stud zone should
be avoid



Solvent Single Stack System

Main ventilation i - - -
hrough roof e 1. Plumbing & Drainage (Sovent Single-Stack System)
152) In plumbing, a "Sovent stack" (often mispronounced as solvent stack) is an engineered,
w . S~ single-stack sanitary drainage system that handles waste, drainage, and venting in a
Sovent ?j .7 ‘- '. single vertical pipe. Instead of using separate pipes for venting, it incorporates
g ; - = specialized aerator and de-aerator fittings to slow the velocity of fluids, balance air
pressure, and prevent trap-seal blowouts. & cast iron Sovent +2
—_— _ » Learn more about the mechanics on the Cast Iron Sovent website.
socket - 1 + Review commercial applications via the Gebernt Sovent Installation Guide.
Sovent o/ o/ ) L)
fitting | | e e e e e
Engineered Single stack
g1u15a Manage 11 wag and T liTvaudu
ISZ) I a g = - 1 o %
] S liiAa Positive uay Negative Tuszuuvia vinlv
i o 7 4\l Water seal Litfinn1saniin

e e
‘ Pressure relief line ,

. v
.
.
L— 2m —-’, E Underground pipe Geberit's Sovent drainage system.
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St deflecty

M) ey partter
/,._ﬁ‘_j!,'_,

|

4 Sovent system

41 Stack flow and branch flow combined in
ventilating fitting , this manage water plug and
then reduce negative pressure in stack.

42 Divert the Stack Flow is mean reduce
velocity , then reduce negative pressure buildup
in stack

43 Expand stack capacity of Drainage unit

4.4 Air in branch pipe can get in riser , this mean
that , full bore flow to create self siphon is rarely
to happen.

45 Branch pipe W.O vent pipe up to 80 meter
but some rules shall strictly.

(Valsir 52.3)

523 Rules for branch pipes with ventilation fittings

® The branch pige must be sized in wath e requiztions in force and e kcal standaeds.

® The mazimum length for an unvented tranch pipe is B m. s must Be reduced to 6 m in the presence of a water coset (in DN 100
connecions). The minkmum gradient allownd i 1%, maamum 5%

® 1 the branch piges are ventiated the madmam length is 20 m for 3 connections. The minimum gradent alowed & 0.5%, masimem 5%.

® ¥ voctilation of e branch pipes & raquered, o veatitation Crosl! must Se connected 19 the waste stack with 3 457 branch fitting

Figere 5.21 Brarch ppo wiTas wrtinon

FIGURE 13-3 A trap seal depth of 2 inches minimum is established by code and has double the venting design
protection demanded by proper venting procedures.

Inlet

Crown weir of trap

Trap seal
2't0 4"




Air Admittance Valve (AAV)

Valve (AAV)

CleanoutPlug

FIGURE 19-19  Air admittance valve installation requirements.

Air Admittance

Air admittance valve

\F/ﬂ&

© 2011 Carson Duniop

sealing mechanism

basin
draining

waste piping under

negative pressure -

sealing mechanism

is lifted to let air into
the system

illustrations based on Studor®images

SIDE VIEWS

AIR —> LA——
INLET

-[4' MINIMUM
—— Y _ «—FLow

f

FIXTURE
DRAIN

6" MINIMUM

ATTIC

4" MINIMUM HORIZONTAL
BRANCH
|

AVV Valve

-Negative pressure Activation
-Fill Air to Pipe and balance pressure to ATM prevent Siphonage




Woater recyclein building

| Wash | Flush L ]
Basin | Toilet | |
! 1P e — 2) CHEMICAL TREATMENT |
I I (Sand ) S gm Ly " el Coagulation & Flocculation) . Chemical
' c - — o niection
s % L I | . | |
o : : ¥ ; : , Sd & | Rapid Mix
- Water recycling centre : , 0 | ! - -me. ' .
2 b5 ‘ 3 Formation
B —— -
| Chlorine , Gutet
{ Tank § Tank § Tank '3) BIOLOGICAL TREATMENT
Tay Reclaimed bump 7 Actvated Sudge Process)
Water Water ! T L
Reservoir '

Ochiai Treatment Plant

Secondary + advanced

treatment




Wastewater treatment Process and Reuse

Conventional secondary
treatment

Physico-chemical

Conventional tertiary

WHO

treatment Water Reuse Regulations‘
"l —
( <1000 E.colil100 mL
Disinfection (UV/O,)
-’ 1

y, ' Maturation ponds

Activated sludge

v

infecti

<100 to <200 E.coli/ 100 mL

N

<100 to
<200
’ E.coli/ 100
Membrane
bioreactor (MBR)

e »
\{ <10 E.coli/ 100 mL
<2,2 TC/100 mL
. High rate clarification + Filtration + Disinfection )
Membrane systems
<10 E.coli100mL)
Disinfection (UV/O,) <2,2 TC/100mL
>
Tertiary UF _or MF + Disinfection
_’1
X )
\Filtration + Tertiary UF or MF + Disinfection i/

Figure 4.11 Selected tertiary treatment trains enabling to achieve various disinfection levels.



Ball valve With Check valve

@ CALEFFI Q Which product are you looking for?

Hydronic Solutions

Products Solutions ~ Education ~ Software

BALLSTOP, Ball valve with built-in check valve, female connt¢

Product Download

lead-free



Leed Free Valve

viaauiatiaaLadLAZT WA ST AN TaLanLEsaNULANE19TE Iawian (Iron)
uazazi1 (Lead) laatvgadas Hasnnanisdasufiaifilsauazamanifmaaiung
e sadefulusduaad dmalinemesaduuaniaed il lflunsanumnsieisa:
dlunasisanTaglaiaen @

nalaniaduias wiaduausswisansioaasiinil dail

1. nsusivvdasnvgadu (Absorption Competition) «
« palafdudy: Semalillsduaudednfmmulunmsaaduussiazhdnszuaiian
«  WANTENL TlsAurudeniaman (DMT1) launsauaauazaziaannnmuanta

«  HAGWE WINTMETaIRMINATIAMAN TasmeiiRzdlaniiediu vinlsemefeaaduazi
whnnadwdunian

g

Asanusad tuluanagluinaiiu (Enzyme Inhibition)

«  nalnfiduday: ansanliiaulanidhdda (ALAD uaz Ferrochelatase) Tunsass
wTuTnaduiiadndasaandiau

«  Hanszul wlmidilEannsadusnanuens AU AuasHuunasiufuman
« uadns nrfanilludanuazubssinumisuaananluTaana "8u” (Heme) vinlviada
uiaddladanumnanusalilile #
e - =
3. Haansmdgunniiailuin (Health Consequences)
«  anEladiaae SumaanaaluTnaivlsiasanilasnmasandiase

« aandud: diadaauaeiiasfiidaiarhisusaaddssaandiauliidaseneldaing
filszangnm

»  ulAlAaawadilTE L‘i'.i61Eflflﬂlaﬂﬁuﬂﬂﬁﬂmﬂauﬂ:fﬁﬂ:ﬁF_'I’Iﬂ_guaﬂLLaﬁuﬂﬂﬁ’!dﬁﬂﬂ’h
iné

1. What is a Lead-Free Valve?

A lead-free valve refers to a valve where the fluid-contacting components (such as the
body, ball, or stem) are made from copper alloys containing an extremely low lead (Pb)
content—typically £0.25% in early times, but now is €0.1%.

The core function is to ensure that drinking water supplies are not contaminated by lead as
they pass through the valve, and to reduce the lead content in water, safeguarding public
health.

2. Why the Need for Lead-Free Valves?

+ Health Imperative: Lead is a toxic heavy metal. Chronic ingestion can cause severe
damage to the nervous system and internal organs, particularly in children.

* Regulatory Compliance: Major global markets have mandated strict standards for
materials that come into contact with potable water.

3. Global Policies Driving Lead-Free
Adoption

¢ The United States: The most significant regulation is the SDWA-1417 (Safe Drinking
Water Act), which took effect in January 2014. This law mandates that the wetted
surface of any device used for conveying or dispensing potable water must contain no
more than 0.25% lead. Certification NSF/ANSI 372 is required.

e Europe: The European Union's revised DWD(Drinking Water Directive),
implemented in January 2021, sets the maximum acceptable concentration for lead
in drinking water: 10 pg/L. DWD sets a hew limit of 5pg/L, which must be achieved by
all EU member states by 2036. Member states enforce this through national
certification schemes, often requiring materials to contain less than 0.1% lead.



Water Hommer Arrestor

Correcting water hammer

wall framing

iH— su |
plunegir);g

[~ Calculated
volume of gas

Working principle
of water
hammer arrestor

™ Piston absorbs
shock wave.

P Shock wave
Shock wave is dissipated.
starts with quick

valve closure.

<— Water flow

Water Hammer Arrestor Diagram



WallHang Water Closet Carrier

"\ ',

_é ——

“.; T

Concept

1.WC Wall hang vinaynuazanadng Augzain
2.6a9fanowsan Carrier Package




WallHang Water Closet Carrier

Watts
ISCA-101-L/R

Industry Standard Single Horizontal
Adjustable Closet Carrier

Watts
ISCA-101-D

Industry Standard Back-to-Back

Horizontal Adjustable Closet
Carrier



Siphonic Roof Drain

Air entrainment

Water
depth

Water spirals
on pipe surface

Water flow —» \'/ <+ Water flow

Outlet connected to
rainwater downpipe

Gutter sole /
roof level

VORTEX
water flow :-\\‘.‘.\\.‘ QC
— i -

N

Vortex draws

“ air into pipe.

Water adheres to wall
of pipe and spirals

‘
downwards.
+«—t— Pipe never
= contains less
than 2/3 air.
——
—

Figure 1 Conventional Gravity Fed
down pipe.

Anti-vortex baffie prevents
air entering pipe.

e \ —
Vacuum sucks water ﬂ ﬂ ﬂ
into pipe at high «+— Pipe flows
velocity full of water at
ﬂ ﬂ ﬂ higher velocity.
Water flows ﬂ ﬂ H
directly downwards. ﬂ u

Figure 2 Siphonic down pipe.



Trap Primer (Manual + Automatic)

z Z 2 Zum Z1021
Engineering Report : Project MQDC u:m Saver Trap Primer
Subject : MQDC Odor Protection (In private Room) = DT
Date 126/11/2019 P m—
Trap Primer JR Smi Sioux chi
Item Design Criteria Description
1 | Manual Primer From -Simple, Gravity Feed, sewer to sewer (no Vacuum required)
: -no vacuum breaker. 3 :
Lavatory Sink | Item 1 Manual Primer from Sink

2 Flow Activated

-Bypass small water to trap when Sanitary Fixture operated.
-Anti-Siphon Ports.

3 | Pressure Drop Activated

-Built in Vacuum Breaker.
-Static pressure drop 3 psi when Sanitary fixture operated.

MODEL NO: PRO1.ULP500

=1

(13)

SV -

1AM 1 -

172 (38) =1 1/2 (38)~

172
(13)

3(76)

51)

b\
/2" cold fresh
/ water supply

To Floor
Drain

Item 2 Flow Activated

AVOID DIRECT INSTALLATION

TO PREVENT FOREIGN
EASY TO MATERIAL FROM ENTERING
INSTALL! DIRECTLY INTO PRIMER

—nL .

TRAP PR VALVE

BACK FLOW
PREVENTER

(A SOWER CASES i
e

THE PRIMING VALVE MUST
HAVE A MINIMUM ELEVATION
OF 12°* (30%enen) ABOVE
THE FINISHED FLOOR

gl ' b

g~
=3 o
: A
~

ORAN BULY LN
T SO

Item 3 Pressure Drop Activated




Trap Primer (Manual + Automatic)

Trap Primer JR Sioux
Item Design Criteria Description
4* | Electronic Trap Primer -Water hammer Arrester
-Solenoid Valve
-Vacuum Breaker
5% | Electronic Trap Primer -Water hammer Arrester
(Box Set) -Solenoid Valve
-Vacuum Breaker
-Priming Header and Service Box
6 | Priming Connection -Adapter before P-trap
(Conventional)

TRAP PRIMER ADAPTER 695 SERIES

Item 6 Priming Connection w/
Convention Floor drain

Item 4 Electronic Trap Primer

695-ERO5

Item 5 Electronic Trap Primer (Box Set)




Solar Harvesting (Primary Energy Source)

St whie, Rectidlon oo seriy

Manifold —Condenser bulb - Heat transfer AT 0001 UM 162 13 oy
\ from Heat Tube é’ﬁvv%wm 9\%‘ wal O*
: to System Fluid Double-walled (_J
Vacuum Insulation \L
Ylarsn condud

=

CQn;:ring Tube M 1 ma‘e
TORREE odumna’

ed Aoy

Black Absorbtion

Inner Layer N
Centering /

Heat Transfer Heat Pipe

Yacuum

Feature &

Collector
Efficiency

Cold Fluid
Evacuated Tube

Solar Thermal (Hot
Water)

~70 - 80% (direct
heat)

Pipe. Cold vapor liquifies and
returns to bottom of Heat Pipe.

Solar PV + Hot Water
Divertar

~15 - 23% (electricity
generation)

B [ rejed Yed
Condenser wiler
Hot vapor rises to top of Heat — ”
Vacuum Tube Heat Pipe Construction/1800-30G

Key Factors for Hot & Humid Climates

* Overheating (Stagnation): Vacuum tubes are designed like thermoses and can heat

water well over 120°C (250°F). In a hot, sunny climate, during times of low usage
(e.g., vacations), this excess heat buildup can damage system components. Flat
plates naturally shed excess heat and rarely exceed 80°C (175°F), making them safer
and more stable.

Condensation and Humidity: The inner vacuum seals of evacuated tubes can
degrade over time due to constant high humidity and heavy rains, leading to moisture
buildup that ruins the panel’s insulating properties. Flat plates are sealed completely
differently and are immune to this issue.

Cost-Effectiveness: Flat plates are significantly less expensive to manufacture and
purchase. Because hot and humid climates offer high levels of year-round solar
irradiance, the superior sub-0°C insulation of vacuum tubes is an unnecessary
expense. & solarpoweredwaterheaters com +4



Cooling Tower Water Treatment

Table 5: Common corrosion and scale inhibitors

Component

Nitrite
Nitrate
Molybdate
Azoles
Phosphate

Polyphosphate

Phosphonates

Silicates

Tannins

Benzoate

Triethanolamine, monoethanolamine,
alkylcarboxylates and substituted triazines

Phosphono- and phosphino- carboxylic acids
Diethylhydroxylamine

Borate

Inhibitor function

Corrosion inhibitor for ferrous metals

Corrosion inhibitor for aluminium

Corrosion inhibitor

Corrosion inhibitors for copper and copper alloys
Corrosion inhibitor for steel

Scale and corrosion inhibitor (reverts to
orthophosphate)

Scale and corrosion inhibitor

Corrosion inhibitor for steel, copper alloys and
aluminium

Film forming corrosion inhibitor and oxygen
scavenger

Anodic inhibitor

Organic film formers and corrosion inhibitors

Cathodic inhibitor and scale dispersant
Oxygen scavenger

pH buffer, biocide, corrosion inhibitor

Chemical Water Treatment (Common Practice)

-Corrosion Inhibitor = 2-10 ppm
Passivation by Molybdate

-Scaling Inhibitor = 5-20 ppm
iRauTasasviulu Tulinngniene
-Oxidation Biocide =1-3 ppm
Sodium Hypochlorite

vilhuune @a
via'ldafdulidnnsay
via'luaasuanneznsu

1N tuvialutAaBiofilm waAuly auvinlvanns

pantdauausauliie




Non-Chemical Cooling Tower Water Treatment

Figure9: Y pattern strainer

Figure 10: Dirt separator

Figure | I: hydro-cyclone

Non Chemical Water Treatment

(Common Practice)

-Filtration

Strainer

Dirt Separator

Cyclone Separator

RO (TDS Removal
-Deaeration
Automatic Air vent
Deaerator




Non-Chemical Cooling Tower Water Treatment

Figure 13: Air vent and combined deaerator with dirt trap

Figure 14: Principle of va

cuum deaerator

Non Chemical Water Treatment

(Common Practice)

-Filtration
Strainer
Dirt Separator
Cyclone Separatot
RO

-Deaeration
Automatic Air vent
Deaerator




Chemical Cooling Tower Water Treatment

FACT
-Cooling Tower is Open System = PH rise (Air Pollution)
-dFuanzlvitlunane to pH 7.0-8.5 taaalaniansiia
ALNTU

Target Circulation water
-Total Hardness 500 mg/litre
-Conductivity 3,000 Microsimen-cm
-Total Hardness

-Total Bacteria Count 100,000 CFU/ml
-Chloride below 750 ppm

-Iron 0.3 ppm

Cycle of Concentration
-TSD 500 mg/l X8X0.7
-Hardness 100 X 8 mg/I

2,800 Microsemen-cm

13LaeLan Hardness aanannssuuidiniiia Cooling Tower
-TSD 500 mg/l X8X0.7 = 2,800 Microsemen-cm
-Hardness 50 X8 mg/I 400 ppm




Physical Water Treatment

uws:th noluifiu (Cooling Tower)

s:uunouqun_mmwﬁ'l
(Bleed Off)

Uil (Make Up Water)

Real-Time Monitoring lIlUU
Internet of Thing (I0T)

dudnidu - CHP
= deurinnouidu (Chilled Water Pump)
S:ueUNY (Drain)

Non - Oxidize Biocide (Chiller) = ‘ —

b mm”m\) —9-

inSoumninm:NSu

L - < . (Electronic Anti- >
2. Vulcan gently sanitizes the piping system Junauinurses - COP ; )
(Condenser Water Pump) inSovdvauiiu
Two simult take place in untreated, hard
wo simultaneous processes take place in untrea ar 8 g g (AHU)
water: o [3) 5]

a. In the first process, limescale deposits result from

calcium crystals adhering to each other which then adhere

to surfaces. This first process produces carbonic acid

(H2C03) as a side product.

b. During a second process, the carbonic acid

simultaneously breaks down the existing limescale

deposits. This is referred to as the “natural resolving Phy5|ca| Water treatment Lﬁﬁﬂu

process”. Because the build-up process takes place much

faster than the natural resolving process the pipes’ T ﬂ 5\‘] a‘)g—] \1 ﬁuﬂjualu” Vl,lll a'] 1] —] sn Ln —] 85 L ﬁ ﬂ ')
diameter constantly decreases. a % % .
Au'le uay 1iane Cooling Tower

Ca(HCO;3); + Vulean > CaCo; + o, + H;0
hi::?um'—‘_ Vulcan Mono- carbon —
nae impulse crystal dioxide 2

carbonate



Physical Water Treatment

How does Vulcan help to solve these
problems?

1. Vulcan reduces scaling in pipes and appliances

Without the Vulcan water treatment, the limescale particles in the
water form sticky crystals that then build solid deposits. The
patented Vulcan-Impulse-Technology modifies the
crystallization of calcium and magnesium using the natural
process of electrophoresis. The crystals become smoother and
rod-shaped and can no longer attach to each other. Limescale is
now washed away in the water as a fine powder. The formation of
new deposits is stopped. The more rod-shaped crystals that are

created, the stronger the positive effect of limescale-prevention.

Mono crystals as a result of the Vulcan water
treatment

When mono-crystals are created by the impulse variation, it is
important that they grow as long as possible before they start
their way through the piping system. The larger the crystals, the
longer it takes until the crystals fall apart again and eventually
“die”. In warm water, these crystals grow faster and therefore are
stronger and live longer. This explains why the Vulcan-effect lasts
the longest in warm water (up to seven days) and shorter in cold

water (approx. two days).

.
!
.1
'
)
{
|}
|
|
|
|
I
i
|
]
i

’

Physical Water Treatment (Non chemical)

-CaCo3 =Sticky crystals form to.... Rod Shape
-By Product= CO2 = Carbonic Acid
-Feedback loop = Carbonic Acid change
CaCo3 to Calcium hydrogen carbonate
(Soluble in water)




EST (Electrochemical Scale Treatment System)

DC Current + REDOX (Oxidation+ Reduction)




EST (Electrochemical Scale Treatment System)

»

% The chemical reaction on ESR cathode is as shown:

Hydroxide Salts : Mg(HCOs3); + 4OH™ — Mg(OH)2| + 2H,0 + 2C0O37

Carbonates : Ca(HCO3); + 20H™ — CaCOs| + 2H0 + CO3™
Mg(HCO3), — MgCO;| + 2H20 + CO21
Others : (Si102)ag — Si0,]

* The chemical reaction on ESR anode is as shown:

L)

Formation of Free Radicals : OH -e — OH°

Formation of Hydrogen Peroxide : 20H° — H:0:

Formation of Ozone : O02+0° = O3

Chlorine Radicals : Cl e—CI°

Free Chlorine : 2C1 — Ch

Active Chlorine Dioxide : Ch+0z2 — ClO2
Hypochlorite : Cl+ H,O — HOCL + HCL

T&nssus TWianad LLﬂﬂﬁ']@"gﬂ“lv\IW'l ILRERHNIFINNIZTUANNANIE
g9 lilAnanuiluage M2 Cathode vinlw Ca2+, Mg2+ , Si2+
tinn1s Mineralization 172 Precipitaion

it Anode LAin &5 Oxidation Agent dunaafia deauisa
vinanauazginidatsale (Biocide)




EST (Electrochemical Scale Treatment System)

LEED v4.0:credits for reducing water use

Cooling tower cycles New Existing Existing
Construction Bullding Data
Center
<10 cycles of concentration 1 2 2
>10 cycles of concentration 2 3 4
OR

<10 cycles of concentration AND > 20%
recycled non-potable water

In LEED version 4.0, achieving at least 10 COC earns 2-4
credits, depending on whether the system is for new
construction, an existing building, or a data center. Water
reduction programs achieving less than 10 COC will earn only
1-2 credits (unless at least 20% of the make-up water is
recycled non-potable water, in which case 2-4 credits can be
earned).

LEED V4 = COC unnn31 10 sau e 2-4 weiu

LEED V4.1 = COC unanindné 25 % 16 2 ey

LEED v4.1:credits for reducing water use

Cooling tower cycles BD+C cs

Maximize cycles of concentration 1 1

Exceed cycles of concentration by 25% 2 2
OR

Maximize cycles of concentration

AND > 20% recycled non-potable water

Exceed cycles of concentration by 30% n/a 3
OR

Maximize cycles of concentration

AND > 30% recycled non-potable water

LEED version 4.1 is somewhat different. It removes the 10 COC
threshold and instead awards credits based upon exceeding
COC by a percentage. The percentage compares the COC
before and after measures are taken to improve the quality of
the make-up water. For BD+C and core and shell projects,
exceeding the baseline COC by 25% earns 2 credits, and for
core and shell an additional point can be gained if the baseline
COC is exceeded by 30%.



Internet of Thing (NB-loT and Lo RaWAN)

¢ Smart Cities
Smart Metering Streetlights
Gas Metering Parking

Water Metering Waste Management

o LoRaWAN Server
Smart Buildings
Alarm Systems

HVAC

Access Control

Consumer
White Goods
People Tracking

LoRaWAN
GATEWAY

Agriculture /Environment
Land / Environment Monitoring

Pollution Monitoring

Animal Tracking

Application Server

Tualszmelng n1slzenu loT (Internet of Things) azldaduaudnang wusesnnalulad doil B
Tisinmaa Wireless M-Bus (wWM-Bus) anuunasgiugisd EN 13757-4 vinouuueiuanuiaing

v oo . = d  w da v w O a
nlisavualuayane (Unlicensed ISM bands) Taadfimudnannldaudail: = Radiocrafis +1

LT

o guaud 920 - 925 MHz: (utruanuivanii nawad. 052, 053 dsznialildon

' d da I = w ] = & o o e -
d11%1 10T waz RFID Taglsidasnaduluavana (Unlicensed Band) fauldfumalulad + 868 MHz: (Huthusnuantioulduinfgalugisd duwdunmisaufiteasdaasasiald ey
LoRaWAN 0.5 5 dhasdmuanaialnauazlszudanasau FUARTININTTUINIILAINITNEANIAIIFIAAUIN

] . v s - =l = ¢ ar =
« tiueud 700 MHz, 900 MHz, 1800 MHz, 2100 MHz uas 2600 MHz: (flusituai e * 169 MHz: Tdd wiunsdaansszazlna (Narrowband N-mode) dusiuisasasya1ainsads
TuSaswasarinadaiia (1aiu AlS, True-dtac) 0.5.11 ¥ lalwuinis NB-loT (Narrowband Anunaladdon 1y fieasicadeluvineledursaiatia

= o v =l ar
10T) waz 4G/5G loT °ﬁ\1L‘I-'Ii.l"I:ﬂ'.IJﬂ"l‘l.l.'f"llﬂa\lﬂ"l'a'ﬁ‘]'ﬁ,llilﬂﬂ‘ia';ﬂuﬂ:ﬂ'iﬂilﬂQN‘I‘]‘]IJ'ESL‘II’IH . 4 . . .
s 433 MHz: 1in1dluqiiaadunlulalyeu 868 MHz wsalunadwarduiawiznie

« ghuauf 2.4 GHz uas 5 GHz: Taddwsualnsai loT aaluiiu (Smart Home) 0.5.12,
0.5.16 v1iu uaanlWdaaio: ndasreasila siuszuu Wi-Fi, Bluetooth, Zigbee w3a Thread + 915 MHz: leilunnegilana wiu awsnuinilauazaasiesids audadvuauas OMS

054 Group @



Internet of Thing (NB-loT and Lo RaWAN)

.d .:I o [ e 1 =
Tuilszivalng aauanud 915 MHz andaassnslaaiukaniy 2 arudiruaiuilszaidnad
AaNI. AIllAsY:

« Insdwiitaaaun (4G LTE Band 8) 219a31ud 905 - 915 MHz anlddlurasdauanauidu

(Uplink) dwfuraiaznaiiada Taadliuiansnaluaiadng AlS waz TrueMove H ilugiéia
asavaudnulunslvuinng

« ailasailsaraniaeen (Non-licensed): dwiusruanudlnaidaen 920 - 925 MHz
nany. auaallaludnsae "ansldenunall” Taaludasiiluauanaliainud (Unlicensed
band) desasfimalulafvaiailszan

o Internet of Things (loT): Trfuwalulad LoRa wia LoRaWAN drwiiunisdsiauayas
- =y = o =
Taaluauninda wiasruungaIaaaiay

o RFID: 1lusruudanisaaddud wiansszudraudrizaduinaluaaanaiinisy

| g . 1 w W
o giunsalaaarsszazau (Short Range Devices): 11y szuuaiuaunistin-aanlians
WIaLAULEATETIY ~ AlNewStep +7



M-Bus Device Convertto RS485 Connectto PC

= ===
Communication Wiring (RS-485 converter) sf y ‘\ | ‘\\ { == SNV
i . ; GROUP
Device 1 Device 2 Device 3
Slave 1 Slave 2 Slave 3
2 a a Meter-Bus 1wsinmaaung

Gt sug1sd  aanwuuuILNaIU
Mbus to RS485 aulayaszaylnaNNUInTIA

| e B | . gs1 gl 1am (Utilities

, Meters) 199 duisznaueae
One Twisted Wire pair 0" o remaining  3na53IAUN (Water Meters)

Mbus Device

UaTIANT 1 TN
(Electricity Meters) wasuias
Tan151duAa (Gas Meters)
(Hundn

Digital Water Meter

Communication Cable

A normal telephone cable of type J-Y(ST)Y n x 2 x 0.8 mm
(#20 AWG standard twisted-pair)



M-Bus Device Convert to TCP/IP (Intranet or Internet)

Floor 2
N R R o N
gl g

»:&:t
Floor 1

O Jdg

M-Bus Key Characteristics

¥IN91ULUU Master-Slave Speed & Cable Range Max. Slave/1 Master Station
Master

(wialau Modbus Protocol) :
i -[ﬁ

Eoa

- b =
[R——" R po— 300 - 9600 bps o (— ey

@ max. 1000 m
250 Slaves




Internet of Thing (NB-loT and Lo RaWAN)

BACnet IP

BMS\_
‘ ' Controllers
K 2 = '
] I 5 [
SCADA
BACnet MSTP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------




Internet of Thing (NB-loT and Lo RaWAN)

M-Bus Topology

The Topology of the M-Bus network can be
implemented in three different ways with their
advantages and disadvantages.

Slave

Slave Master Slave

-Star topology. Reliable network structure because the

Master has an individual transmission line with every
Slave. The disadvantage is that this type of network
generally requires more cabling.

Slave

Slave

*Ring Topology. This Topology is implemented in such /
a way that every single unit is connected to another in

the so-called “Daisy chain”. The disadvantage is that if Master
one unit is out of order every next unit after it would be

unreachable as well. \
Slave

Slave Slave

N

affect the rest of the network.

Slave Slave




Bus and Communication Protocol

Euro Oriental Trading
hitps:ffwww.eurooriental. co_th » mbus-protocol-for-met...

TisTteaaa M-BUS shwviunausiuiiteasiin

= - -l - - - = e a al . " -
lawaiansdadisiuuiuvaadiwain (Water meter) Taminrldidnasia Protocol visanii "Meter-Bus”™ wia

" n o s T e . o a " 3
M-Bus” wiadadgissrwiwimaniiiualdnsaiwiassuuiiioitas v ssuu BAS,

-+— dayaninsiuiag Al Xwta -3

Meter-Bus (M-Bus) tHlumnasgiuaTsy (EN 13757-2/3) dwsunisaerfiinasszazlna v 1,
uiid wialvvh Tealdaadiinnddiasgidisaondaivnasldgsan 250 daaundiaas vihlw

o . ) o & . a e } d
ﬂﬁmﬂﬂﬂ’ll“ﬁ'ﬁ"lﬂ FAREGITE “ﬂxaﬁﬂﬂ]ﬁfg’lmﬁﬂﬂ'ﬂ“ L‘HN’]:E’E"I‘H'E‘LI'E&LI”].I Smart MEtEI'Iﬂg VIBadn75
Fﬁ"lﬁ.,ll,.ﬂﬁﬂi Intellimeter Canada Inc. +1

anunizdlaninas Meter-Bus (M-Bus):

™ A . w W - - v o & & w
« Tasvasnistiauea: Tdanal 2 @ (Twisted Pair) vivwihdidunelvidssuazaradiaua
. - a = . w A
» szpzaIsSddiaya; saddunatiaudaans’lanan Tnaldvdnnis Master-Slave

n ' o & ». e ,w w |
s ANUGUAT: aRnanaRadad At 90% wazlszudmsanalviviasasana’la 75% ia
wisufuszuy Pulse Output wiiutiy

w ar = . = Fa o oo - w
o  Asldvundn: Wansadiwasaaada: (Smart Meters) ihduailnsaiiiudaya
(Gateway/Data Logger)

o wassu: Hullemuiasgiualsl EN 13757-2 (physical and link layer) waz EN 13757-3
(application layer) s ists € +2

Commnunication

-Wiring Topology (RS 485)
-Communication Protocol (M-bus,Mod-Bus,
Daikin bus, KNX Bus , C-Bus

fitwasinsluuy Modbus (sinflu Modbus RTU/RS485) iludiieasinwdsaudifianiaiauisa
E w - = - . ar ar F-| 5 5 .
Aaarsayalanuuizaaln viv wsaau (V), nszua (A), wasau (KWh) wiausasiuaiaea

a1 RS485 wiunzdwduszuudaniswaseru (EMS), szuudeTusiéluanens, uaznisiuiin
Aauasza=lna (ﬂMR] = Mitsubishi Electric Automation (Thailand) +2

AMAnUaLzdAIABasiias Modbus:

« Aistiauaa:; 17115 iaeaa Modbus RTU shuwasa RS485
« dayaiiala: iadldandus laun V. A, P.Q..S,PF, kWh, Hz

o alszan: fivisuun Single-Phase (1 wa) waz Three-Phase (3 wa)

asiszgnataen: douldluanaivnssy, 1599y, wazszuuausnlas

* wususzamAiiau: 1w ABB, Eastron (SDM series) © GitHub Pages documentation +6

L3 r-J
Tiaf:
o - . . o -} w v . ' =1
» Baalmi awawanivinliayaldatoniudiuazsiais
o lszudiaann: RS485 aiuisasaviag (Daisy Chain) adnsallawatadrlusdaiodian

w i e o al ! W o o w
o Taiviusrunu PLC/SCADA: sasfunsuiiadsadnAuszsuuaIuauvan e

iﬂ HRTFI == Mitsubishi Electric Automation (Thailand) +3



Internet of Thing (NB-loT and Lo RaWAN)

kﬁ Water Manitoring / Meter Logger % =& a O u
Water Coraumption | Morthly |

Meter Last seen 09-02-2023 00:45
s : Iilnméi!'--li-milll-iil-li!!
640.97 m* FLE L PEPCEEFEELLEP P8

- Dty Comunsten Wrr 102 Mie 2191 Mess 458

- Daily Consumption - Reverse Flow

B © 361w © 000m [ il

AN TEUTLEIUAIRN Smart Water Meter

IWater Metering by loTI

v
= o

= < d & d
4 Gateways 3 qn AnFaNTzALAMNGILTzNM 5 WRT e liRTeuaquiiuiinielulazeanis

1. Gateway SEALUAMNUAILSTINNAIN 5 LUAS nﬁansaunqus:u:da 1 Kilometer
2. fiwaslsih suds dygowine aaw Uszanm 920-925 MHz

3.97n Gateway 1 Clound a3n5081 TCP/IP w32 #1w SIM

4.User Interface @3n5a1tnsi1w Cellular wsa TCP/IP

S. Uk Clound 3 Supplier 2-l1as Software wuy WEB Based Application

flise Additional Sensor

iaas 80 1 X 7,000 560,000 Rain Sensor

LoRa Gateway 3X80000 240,000 Photosensor

Software ( on Clound) 200,000 PM 2.5 Sensor

Installation 200,000 High water level sensor
1=200,000

& = = fx o d , o o
?')ﬁ’ﬂmEJQ:QJ'Bumnum?muﬂ_ﬂni‘m'mmau'] [5:)%) qﬂn?m’mum, qﬂni‘m’mqmmwmnﬁﬂ Lﬁu

e
Smart Water Meter &ufLidatFunnuin uazanunsadadtycynn LorRA T1ld3 Gateways



Case Study (Mulberry Grove @The Forestia)

o Ey \‘ —
! i EE ROIS
Meter Panel -




AMI (Advanced Metering Infrastructure ) Bus Protocol -Nb-iot)

AMI-BP .

Specification

Accurate and robust built - in pressure £ 1

data logger with internal power ’/',g
)

1

(am-sr )
Built-in Pressure Log

RS485 1 channel
» Communicate with Modbus RTU protocol
» Configurable Modbus ID

Data Logger with SIM CARD (Nb-Iot)

Remote Display

Field Device (BTU meter M-Bus , Drinking Water Meter M-Bus)
A1u3n15 300 un sia 1 (lasau Cloud Storage)

CELLULAR TECHNOLOGY
FREQUENCY BAND

SIM CARD SOCKET
ANTENNA
NETWORK PROTOCOL

Support 3G, 4G

LTE FDD:

LTE TDD:

WCDMA:

GSM:
Mano SIM

B1 (2100), B3 (1800), B5 (850), B7 (2600), B8
(200), B20 (800)

B38 (2600), B40 (2300), B41 (2500)

B1 (2100), B5 (850), B8 (900)

B3 (1800), B8 (900)

External with SMA connector

HTTP, HTTPS,
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