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The research and development of Smart Air Purification Tower with Solar
Energy Powered and loT based control and monitoring system for PM 2.5
reduction in public area
Akasit Wansom

July 2023

This research was done to be as a model and project guideline. One form of using
technology is to solve the problem of small dust particles in cities for people walking along the
road at bus stops, community areas, or around construction sites, etc. Fine particulate matter like
PM 2.5 issues affect people in the town a lot during the dry season in North Thailand and
Bangkok, and one of the leading causes of PM 2.5 generation is traffic problems, which seriously
impact pedestrians on roadsides and at public bus stops. Therefore, this research studied,
designed, and produced air purification towers by studying the three techniques: droplet sizes,
turbulence water, and packed-bed material, until it led to a hybrid water purification tower
system. This air purification tower was obtained by studying various variables until a water spray
system combined with a turbulence water system was used to remove PM 2.5. It was more
efficient than 80% at droplet size 270 microns with a liquid-to-air ratio of 9 in the spray section
and water level 100-150mm above the nozzle in the turbulence part according to conditions
tested in the laboratory using I0Ts technology to help measure results in real-time and find
efficiency. After that, try using the clean air volumes from the hybrid wet scrubber to design the
air duct system with the Computation Fluid Dynamics (CFD) simulation software to measure the
results if the clean air tower was installed with the airflow outlet duct system at the bus stop.

Finally, the hybrid water wet scrubber was installed at the bus shelter on the road size
in front of the hospital in Phitsanulok City during the dry season from March to April for 60 days.
The bus stop was modified to be a semi-enclosed area. The result shows that the air purification
tower has purification efficiency similar to the laboratory results. The cleanliness value of the air
exhaust pipe meets the standards of both WHO and the Pollution Control Department of
Thailand. However, the wind size of five cubic meters per minute can dilute the air in the bus
stop by 25-50% because it depends on the air diffusion with the wind speed that enters from the

passing car.
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NH; (f119) H,SO, (fuin) adugs 0.9-0.16 1uns
9 L= ~ | A a Y . & °
Augatsuuililuiiganiues 1 vdievasiiieniudl Transfer Unit i ssuuaziiheu

108 @a9dinany Transfer Unit @958n313747U Transfer Unit 977 NTU @1 NTU 931210

n |G =) (1~ )+ ]

= pududuvesansidnaulufing wu 1,000 dwludunse ppm Aaxludadiu 0.001

NTU =

Wal - pruduiuressnsfiingulufeenesn wu 10 ppm Aazidudngau 0.00001 agidiu

' ° R v ~ a a ' o w Ao a
TsMnuUaesIilenaglrszuuiiuseans nwyinlalunisianansiinau

Lmoli
AF = ——
meol,i
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Lo Lmol,i LAY Gmol,i 1Ju Molecular Flow Rate #398951015 1890900 9Ma2a

a v < & o o = e 1% a 1% v & < Vo1
p1naiszuululua/dalus aud1du 3ad1 m Alnageaunaiiailng 0 Ay Azl

n (%)
A1 NTU $i@ Yo/| TneUszann

F‘hﬂ'ﬂmq&ﬂ@ﬂ‘lﬁ@Uii‘QﬁjﬂaN = NTU x F’]’J']JJQ\“IGUEN 1 Transfer Unit

Wamuinlaasananuainazlarluniseaniuuasuiiu druanusuanluszsuutualsle

INFEAINA1 Unfivseanas 0.5-1 Tahweanumunvesiingd 1 walunisldaumnly

Jacking Factoes for Vartous Packings

Nominal
Packing Comtraction Diameter kp a
Type Level (inches)
Raschig nngs ceramic 12 640 mn
X w0 100
14 265 80
| 160 N
12 x5 N
2 I 2%
3 37
Raschig rings metal 12 <10 1ns
X 1]
14 230 R
1 137 57
12 X3 41
2 h) il
3 2 21
Pall rings metal ¥ N 131
| 45 o
12 28 4%
2 X LY
312 16
Pall rings polypropyiene 5% o 1o
| 52 63
12 2 W
2 28 il
Borl saddles ceramic 12 230 142
14 170 2
| 1o %
12 65 R
2 45 2
Intadox saddles cerame 12 Rl 190
id 145 102
| N 7
2 x “
2 » 6
A 22
I'nvPackse plastic 2 16 L
112 12 N

AN 7 AWLEAIAT Packing Factors @msuAinandusasiia
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NIULUIAA WIBTIWAIBEARIUIALIA

Hayyuaniagluenia (Air Pollution) tesaniuazessesuszmdlng saufsaudonis
fimurUszmelug Smart City Tunniia SsulUfsdiadudsnnden smart environment s
waniduiiinvesnisiiauelassnisiau veeneniadaaiey niseiiulasinise

Dulumunseunwnaianunsoasuldsanunini 1

PM 2.5 PM 2.5
Monitoring Box Monitoring Box
8 8
© ©
o (=]
Clean
Energy
Smart Solar System [ N Air Purification Tower

1V

AWl 8 nsBuLLIARUITEMIFumATa
nseuLnAnvetlAsIMIazLUsldmunsiuiunuliun msRnuidouazesnuuuiiteamn
NaneneINFdIRTYY iuﬁuﬁﬁﬂmimai%ﬁﬂLﬁ'aﬁﬂé’us!uazamiamﬁ'mzwm%’uﬁaLﬁ'alﬂ'a
UsgAnsamlunisiniuluazeadliuindedu Ineditmunslunisanduaresslufiui
as1sazlagianizegnduazessiiinannsauuey lidesdusaasisas vie sadu
UAAR SARAAENINETIUYIA NSIINBLUURANYYIIY TaulUdwaienIenIuanaInnssy
Sudnmnazidunstauinaluladlelefiiiensauauuazdinsvinnuvemeneneinie
wWuUenlul®A (Real-Time Monitor and Automatically Control) Gﬁx‘lw“ﬁa;ﬂaﬁmﬂiﬂ 59918
duwesinsziuduazens (PM 2.5) lufiufivhmsvesiinenlanennadaaies uazduaniine
THuAsEUURAANSIUIINRAIITinduUUSaasey (Smart Solar System) Wiiotduunas
nauazaInlinunenenaINAsIRTeE
waneneameAsaasszdemaluladfniuduazaasdasiuuuaniuds
NIPRNLUULATNMUITEUUANTUEUAZ BB PM2.5 Fapn Qﬂaamwmﬁmé’umumwﬁ 12
Fauansliiuiagunsal 16un (1) vegreinia, (2) ueimeidmiugnoinia, (3) menseseinis
Tngldhlunsinduduazessiufuszuvaniuda (@) duhdmiumgudsuiluvenses

N
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lngszuuanduluazess PM2.5 duldudannisuuussuvaasula (Chemical
Scrubbing Process) 3adunszuaunisirdanaulagldansazarsdislunisgadulunsdndud

IS o o

finuaudfidunne wu wewlule (Ammonia) lasiiaaniiu (Trimethylamine) az11unyi
UfATefuansazatense (Acid Solution) itelvildansuseneuiilifindu dilunsdlfiansi
daﬁlﬁLﬁmﬂéuﬁqmamﬁ’aLﬁumm Wi lelasiaudalva (Hydrogen Sulfide) wiia wasiauuny
(Methyl Mercaptan) agviufiseniuaisazatasne (Alkaline Solution) I duansusznevd
Lifindunedndutiosas

seandeslunsesnuuuvasssuuiineudvas Boauassnludosianantfveseiniauas
ansfifindulpeaziden wazasAnwiinBuaInesszuuthtanaiivnieenie TYANT
ponuuUiansidudiumilsninssszuudidaafienaenadmsussUULUUR RaLRg
wiladlfnanaussged

1. avsaififinduluerniadosazatsinly wiovuiasenfuarsiisninadluludh
fhognany wonluieazanslutlés vwie Amine azangldlif udmnidulslunaslsdiina
WUt 5% Ayl Amine Qﬂaaﬂ%lmﬂuffﬂélﬁuasmﬁ

2. S ivesoInATiiuinatsUssua 0.9-1.22 wnsaedund dususinanaesiiin Aas
Tdaagasm ﬁm%’uéhﬂmﬁLi‘luwmaaﬂmﬂﬁﬁmmL%ngjaﬂ’j'] AMUALAaAUITLNN 0.2-0.25
dhdennudnvesinnans wes

3. gasnsivavewesmarfiniuinatnesfiaussana 21.1-42.2 Alansu/4alusnen1sns
s snsnislravesveamaniidiufinatsatainUssana 63.34-84.46 Alansu/daluese
ANTINUAT
Taglafinnsuiwuusesanaaluvinnisdiassnisinavesennidnielunensesse1ndAn g

1Usunsu Ansys @alananisinassnaniesaluluy
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a 0300 1.000 dre|
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WA 10 AMWKUUIIERINsInaveasenaniglurenanainiALuy Contour (é\l']u“i]l"l\‘i)
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AMA 11 AmuuusiasenisivavesainianislunenansIniALuy streamline
(Auda)

uananil wenananaligniludszynaldanusiuiuinsesaasisae (Bus station) Fadu
vinaifiduuussrsuildnududaunn wagldfunansenulaeassanduazens
iesannswn vz uuiesau Jslddidunsinuudiasivegasesnaisisaei
iludszgndldsmfuneronornia Fafuuuusaeadesiuvidy ieldlunisesuieuun
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AT 12 LUUT180UUNY WUUNTWEINLAVDIYATRIAaNS1TNENUsTENA YU UND
wWanainia (I4lun1sadurguuanienisaanuuu Nile1atinasiasuulas s aa1ud

AHUNI5DI9)

A64-1-(2)-005 31
LUy nndd. ME-003



Tasanmanmsanyaziauiveonoimeasanios Iasldndaunasoriaduasszuy

] = A A J < j’ A
avguauariuma Tulad leTofl ivemsaaiuazeosvinaan (PM 2.5) Tununansisue
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wananaINA
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AWA 14 awFraeeanisivavasainianieluuiingasesaasisasnUssenalysuiu

a 20m 4000 (re|
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A# 15 awdaeeanisivavasainianieluuiiingasesaasisasnUssenalysiuiu

viawananA (Audng)

Al 16 awsaeanisinavasenianisluuiinngasesaasisusiiuszgndldsauiu

WenanaINALUY streamline (Fude)
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Al 17 awsraesnisinavasenianisluuiinngasesaasisusiiussgndldsauiu
wanWanaINIALUY streamline

naviuvemenenenaluiiufigaaeasaaisisny resawd) duagiaulaenisge
omafiiduazens PM2.5 uiuthesowd iWhailudmeroneinenazazvinnisuendu
PM2.5 wenano1nia Tngldinadindutihsaaiunisld packed bed [2] viteifunsifindiui
fufasewinahfvenmelfanunsasnduazeasldinntu saisldans surfactant daduans
anusshsin shlsiventduluazeasldunniu Saevilivenleniissansamannndt 90%
Feluduneuaninevenanaimezldesoniaazeinesninunuiienmmdeuinaseutie
sad vilieiniaazeinusnatesawdidudnvae air shield Jaatuduazesdlddnsie
Tnon1suanideuuiunseinialaeseu (Air change rate) ignenuaulsiiiaindu 4 $neda
ANLNIATEIU ASHRAE 62.1 [31] Feagvinlsidnduazoesuinndiesomsianiuluniy
17551 WHO v8sl aa. 2021 [32] FeflanadusseUegi L 5 lulasniudegnuiead

wns uarliAedeneay 24 ludliiinu 15 lulasnsusiegnuianiums
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nsssuiisumalulagniswanainaludagliu

v a 44' o P a a a |
TullagtuiimediavosassmensiniAszivgnainnssy WeanuSuueasialuazUsunneu

< ! VY & L= I a
avppsvualdnlue N @auisawuseantallu 4 Useian sunisiadsesuiisumnaiannis

nsewuazensvuIadntueInIe

A193197 1 ;sadBeudisumaiianisnsasiuazeasvunadniuainie

= a a a a Y v
yawailn FIaLDYN Useansnw Yooy
Cyclones Duwmedalunyuiueinian | GUszansamlunis | Tusz@nsainlu
IS d‘ ¥ d‘ Y d‘ 6 !
Tl uazeadlulAIINTaewie | N58901N1ANTZAY | N19N50396INT7
2 4‘ - -
AT INLDY 90% @1U150NTI [ MAdALUUDY
Auaveadldtasedu | wazldaiuise
20 Mm AFRNMERPLLE
PM2.5
Wet Wumaielulaogernmensl (1o o2l az T | duszandanlu
scrubbers | HuaveasdnuntuiaIes wag | Ussdnsanlunis | n1snsesiiainis
MN152ANUALERIUIVUIN | NTB99INANTEAU | WATiaLuUDY
@niiladnduduazeatasn | 90% lagdiuise
INBINA nsesduazenlans
FEAU 2 UM LAen
% a
Wuin309n503kuY
Venturi  scrubbers
svar1u1sal
UseanSnInde 98%
WAYNIBINTBIHU
Y = U
azoeIlafITeay
0.5 Um &
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Electrostatic

precipitators

Wumadaanldladln
N58WaERTA(DC) ANUANGFANE
g9 (faus 100,000V) A1¢/lY
galassasranrulaneniely
d‘ Y a UAN U

WelvitAnauaud@lunisen
Jutuagesdluainiailna

WU

JUseansnnlunis
N58991N1ATEAU
99% laggnunsn
nsesduazenlans

5%AU 1 m

Towdaanulnda
FruuNInTU
NTLUIUNITNTD

N

Baghouse

filters

Wuwmeadalunismdadu
areodlua1n1alaenisiUn
Ao ' v
91n1ANTHu1UgIRINTOS

o <
GUU’]@LaﬂﬂWEJGLULﬂﬁax‘]

fUsgandanlunis
N9099INALNBUIY
100% laga1u1sa
nsesduazenlans
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\Heengansedl
QJQQI o v
AasaudANy Lo
SRR R TIRT
Tndudo el
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Torn1Andnu
GERRRHITENGIIER
Wi lvianule vin
TMAS89N509A B4

Tondaanulnda

IUIUNA

szuulelafi (Internet of Things: loT)

o = = < ¢ 1Y) o
nsiauimalulaglolefiuaziduire fiaaunuuardinisinaurevenanaINIALUY
0 luil@ (Real-Time Monitor and Automatically Control) @952ulUfie n1sWaIuIsEUU
Jansfeyamenann wWisldiiudeya wazUszuiana (Cloud System for Data Computing

and Storage) AIUARUNITAMUITEUULAAINAKUY Outdoor tieuanalvigldaulansiu
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¥ = IS

o & &S a Suy a 19 =
GU@;{IJ@VW'WLU‘U %QWWWQVL’JU5L'J€UVQWQﬂ@']ﬂqﬁ uaﬂ‘i]’lﬂumfuﬂ’lﬂ%‘ﬂﬂﬂﬂ@lﬂaamia@m‘JLL‘U‘U
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T

Web Monitoring

lll lll Clean Air
/1 1 1
- —— loT based Monitoring and T ~———
—————— Control System il Cloud System
-
= ':D Cellular Cloud Storage | Cloud Computing
- Database - Data analytic
Smart Solar System Air Purification Tower ~EERES I 4
e :
ool
Polluted Air
Cellular

loT PM 2.5 Monitoring Boxes| <«

A 18 nsaunwiAnlunmswaunszuuleled
Tawszuulelefifinanasifununsouwundadsfiandlunind 23 Faaunsausneduszneu
gerail

1. 1@uiwas (Sensors) @mSun1sinAtaninuinaeuLazeneno1IN1A 81y SEAUAN
PM2.5 Tugnm, mnuaveavesfildmssnduluazens

2. duuszanana (Controllen) WiesuAanniduigesang q dmsuussuianawazdsalig
SrUUdANSUayauuAand Wagyimihmiuaunsinanuemenenainiea

3, syuudeanslfane (Wireless Communication Module) wiseanidu 2 szuu un

1) szuvdeansidansdamalulad 4G Lﬁlaﬂﬁﬂ%amﬁ@LLaz%I‘Uﬁﬂ“ﬁ@%ﬁigijMQW@ﬂ@ﬁﬂ’]ﬁ
Pa3uzazTeUUAaNI (Cloud System for Data Computing and Storage)

2) sruvdeansliaedmiunisdeansedaininseunquinussmademalulad 4G dmsy
n1sdsdeyanniaseiewugesdmiunisindl PM2.5 (PM2.5 Monitoring box) & Cloud
System @MSUNTUTTUIBNALAZLEAIUUNTINYDUARINE Dashboard

a. ‘JzUUﬁa’nLﬁlamiﬁmmi‘ﬁayja (Cloud System for Data Computing and Storage)
aamwu‘lﬁﬁmﬁﬁﬁfﬁ'@Lﬁuﬁagaamwané’amLLazmiﬁwmsuamav\laﬂmmﬁﬁi’mmme

< & a | o v
Wuasuiinne q uazihdeyaluusyuiana
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5. duAndeyld LilowanaUseansnnnsinemu ke HIerIuANNISYINNUYeaNeNeINA
(Real-Time Monitoring and Control) Imaﬂ’wmaaﬂmﬂugﬂwauawﬁwmmmma

(Dashboard)

STUUNAIUIINULEIDIINELUUERs82 (Smart Solar System)

Hybrid Solar inverter danldiiielvusimasvoslulalindsnuazoinainuasoniinduazidu
nsUszndaaldaeiundsnuvewenaneIna &1 inverter Millavunzidouuinnssulneg
asuAettlunsUsendandanulniiinnnia wszlinsiilihanndsnuasenfingly
anvadunJuurasinendnundnvesveonlasneie Tneidun1svitenuwuu Hybrid Tuns
AULVAINSIUNEN serinandsnulninanniawaznasauliiiannasunase ing
= [y 1 Al a v 1 < (% [
Fannnduuannleanwadldiiseaneszuvazldlnihanniaungmsdurasnunanueame

Wonena vinlvssuuvsawmenenainimaulsavinaulsduUssansnnlanasaiian

L

P Y

SONN=R ==

§ SOLAR PUMP HYBRID INVERTER §u SN2200 : -
Bouos dunasinosluthmnwadsannod .

S —— | a————— SR

£ g

(R24) Wasumsdunzteudoyausasnssulne

mobiworfsdinuldinugu

s = ar
yIudnnssulne

Tae
ad1nquuszuna

suulomsmed (0C) suulh erd (AC)

S 60-440V NSHAGI0 2R

XU 90-260V nssagg0 2R =
1lauonos 1-3 s 2207 W 3 esah Z
- Usbuomstnueualan 7 Suo
TanuldAuvoosnennmesto

s - Do
- Dumouky -
Z Durfu/Ouss

aUuULRNLAY
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A A 19 UsyFuinnssu Hybrid Solar inverter Inau3em tnaleaisiad 310
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mol-1 _
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== N
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DC Input Voltoge (Vmin) Sovde

OC Input Voltoge (Vmax) 440Vac

DC Input Current (Imax) 18R

Solor Input Power (Pmax) 3000Wp

Frequency Range (Hz) 5-65 Hz

AC Input Voitage (Vmin) 90Vac

AC Input Voltage (Vmax) 260Vac

AC Input Current (Imax) 12A

Rate Power (W) 0.5HP-3HP  (373W-2238W)
« Maximum Power Point Tacking (MPPT)

Control Mode « Auto phase tuning for 220V 2 phase
« Power Factor Correction (PFC) 0.99

7 Operating Mode -

AC Output Voltage (Voc) 100-240Vac

AC Output Current (Imax) 12

Output Frequency (Hz) 5-50 Hz

« 220V 1 phase Capoacifor run

Type of Motor « 220V 1 phase without capacitor run
« 220V 3 phase
« Electronics Surge protection
« Float Sensor Switch
Protection « Dry run profection
« IP 65 protection
= Dver load protection
Extornal Communication URRT (Sericl Output Level OV-3.3V), Blustooth (Option)
Cooling Conventional Cooling
Other Mode Generafor Mode , Battery
Solor Array Configuration
S e 05 1 (373W)] 112 (7a6w) | 2e(1a9aw) | 3w (2238w)
300Wp (Open circult voltogs 45V +- 3V) * al 10*1
250Wp (Open circult voltoge 38V +- 3V) 3 a1 "1 2"

o o

2l 20 Wamasseaziden Hybrid Solar inverter lnguiemn ngleaising 911n
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N15ANYIAIIUABINITVDY NoNBNBIN1ASIaSE (Air Purification Tower) §u
= J d’lj d‘ a (4 o/ d’lj o A a
Weunnduageadluiunasisae Inednserssauveslym fuidemsedngs
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Recommended air velocities (f/m)

Recommended velocity
Residence Schools, public | Industrial areas
areas
QOutside air 500 500 500
inlet
Fan outlet 700 800 1000
Main ducts 700-900 1000-1300 1200-1800
Branch duct 500-600 500-600 800-1000

AT 21 ATWUERIAMNSITWTMRZENFINTUNMTDRNKULYID
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1) Velocity Reduction Method 1un1seanuuu lneidenmaiuisusuauneud Fan
. Y = & A P o o ' °

Discharge uaa3sananuiiiauasiuvausvioauladsanoanludsingnugasiieglaeivun

ANILEIANTIYALINAUATM UL

2) Equal Friction Method 38ililunsiuualiiiianfriction loss omNueviniunasni

szuv WUIsAlAsUALTsuNILUULTN @au1sneankuUlavaviaands vieaunau vieanna
a . A < a v | o [ Y o ~ a i A

WAyl fresh air Ineldenausvausuiuluiendndseglndinauunnian lnaUarfmangay

1NA1519UzLN YA IanSuLInwarUSuaanlUAIUINTIAT Friction Rate wa1n

AflUTgneszuU

3) Static Regain Method ixnziuvioauA111t5984 (8331 2000 fpm) nann1sines Ae
= ] P . o oA & ] | Aa

donuuavieanliils Regain head dulilownannnisanAudIanas o uaazaIundnisuen

991198 KNANNORANU Friction Loss Naztinluvioaudiudnun sy Static Pressure 3909
P a w1 aa | aa ° ° - 2 a v A o &

WINAUAUNBUNTNITWENY® 3501571289 IAlAgLAaNAIULSISUAULSNT WAAY 91NUY
& 1 o [y ' 1 A A [ ¥ a . a

Wonvuavieauuwsn dmsuvueavieaudiuivdevilagldunugil L/Q Ratio kazuinugil Low

Velocity Static regain
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W7 fpm Lagmvuinvesisaunlgann A=Q/v

Ty A AaNuUNLNfnvioau Mﬂamﬂumiwvﬂm

Q Aednsinslva miedugnuiadnanewi

& @ 1 [~ 1 =
Vv A9 AULTIAN WUIELTUNRADUIN

srmvuassaUanduvienan Circular Equivalent Diameter neuaIngns

D= v(GA/TD) wandainluifieuadunisne azlauuiavia AmasunIuaDInIs 31NUUIs

1 friction

Equivalent of a circular duct

Table 12-7 Circular Equivalents of Rectangular Ducts for Equal Friction and Capacity—Dimensions in Inches, Feet, or Meters

Rf,',d,e ok Diameter 1, of Circular Duct

Duct b=6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 22 24
6 6.6

7 TR

8 75 82 88

9 80 86 93 99

10 84 91 98 104 109

11 88 95 102 108 114 120

12 91 99 107 113 119 125 131

13 95 103 111 118 124 130 136 142

14 98 107 115 122 129 135 142 147 153

15 101 110 118 126 133 140 146 153 158 164

16 104 114 122 130 137 144 151 157 163 169 175

17 107 117 125 134 141 149 155 161 168 174 180 186

18 1.0 119 129 137 145 153 160 166 173 179 185 191 197

19 1.2 122 132 141 149 156 164 171 178 184 190 196 202 208

20 115 125 135 144 152 159 168 175 182 188 195 201 207 213 219

22 120 131 141 150 159 167 176 183 191 197 204 210 217 223 229 24.1

24 124 136 146 156 166 175 183 191 198 206 213 219 226 232 239 251 262
26 128 141 152 162 172 181 190 198 206 214 221 228 235 241 248 261 272
28 13.2 145 15.6 16.7 17.7 18.7 196 205 213 221 229 236 244 250 257 27.1 28.2
30 136 149 161 17.2 183 193 202 211 220 229 237 244 252 259 267 280 293
32 140 153 165 177 188 198 208 218 227 236 244 252 260 267 275 289  30.1
34 144 157 170 182 193 204 214 224 233 242 251 259 267 275 283 207 310
36 147 161 174 186 198 209 219 230 239 248 258 266 274 283 290 305 320
38 150 164 178 190 203 214 225 235 245 254 264 273 281 290 298 314 328
40 153 168 182 194 207 219 230 240 251 260 270 279 288 297 305 321 336

Source: Reprinted by permission from ASHRAE Handbook, Fundamentals Volume, 1989

AT 22 AWKEAIA1599 Circular Equivalents of Rectangular Ducts for Equal

Friction and Capacity.
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mwﬁ 23 Friction Loss with Air Quantity 310 www.engineering1986.com

N1592NLUUYIBUN
715199 2 A151eudanIANSTwINNTaNvasunluviadaunneq (Carrier, 1965 Saunu
Crane, 1985)

Usznnvesviouazvasiva A3 (m/s)
viemsdswostuth 24-36

viemagavota 1.2-21

viethiis (Drain pipe) 12-21

N85 (Header) 12-4.6

vigluuwLafa (Riser) 09-3

vty 12-3

viodwihusyn 09-21
viewuhdmsundeleth 2.5-4.6
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Wet Scrubber 1 ugunsaifilddmiumdauiauazle siussoyniaifiouinidn lagld
younad W 11 Huiendu densriudsveanarliifuazesslesvunndn Fwavnszane
Tudgnegiunseuauia duvsele villvinaansding s lanansavaaligussenniele
Tae Wet Scrubber fishefunaneaiinuaiifenldiuegrsunsvasie

AATULUDTUUUALUTE (Spray Tower Scrubber) Wag @AsuULUDSLUULAY (Packed Bed
Scrubber)

Tnesyuu Wet Scrubber fidhuusznau ndng dail

3.1 WaaugAe1nA (Exhaust Fan): ﬁmﬁwﬁ@mmmm?wlfﬁﬂgiam%%wa% (Scrubber)

32 \ndasguimyuiisy (Circulation Pump): ivthiigatnaindyudsuinludady
azoowaslinszaneiiansuiues

3.3 fansulues (Scrubber Main Body) Usznaulusig

'
Y a

«  dndiuiunlunisnszanedivesuia (Scrubber Tower Packing) Yinufilun1s9e
WL NuNRduTaTE e U AU Meiuvemad
o ¢ ° Y Ao 0 g v 1 ° Y o ¢
- Anasd (Spray nozzle) vintndaunlniinsegsasiaueniglusiaasuiues
(Scrubber)
v v W 9; . o 4 Qllcu U go’ nll a a
- ffnduazessidn (Mist Separator) Ynuthidnduazessirfinainnisanailsolua
ATULUeT (Scrubber) lallvivaaeanlunieuen
3.4 dayuisul (Circulation Tank): vihwthiinduinbidwsunyuieuldluszuy
91499910 Life Safety & Environmental: ssuuU1Un n1dLde a28 Wet Scrubber

(safetyenvi.blogspot.com)
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2. USinaveaviadingesn
3. U UANENAIYBIMBUTTIINAW
4. AIAGIVBRMBUTIFING
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1. Mdnsdruvesvaavadsiain laogasiltidugnsvesnseyintina fe
ansnitidugnsvosniseyntina fe
Gm (Y1-Y2) = Lm (X2-X1)
o Gm WWunslnavesing (n$ulua/dalug
Lm umslvaveswesnan 1wy dildgaduaslueinia (nfulua/dalu)

Y1 = enududuvesansiiindulufing wu 1,000 @mludiunse ppm fazdudadiu 0.001
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a6 v a I N v % o W '

fiden wsgmnliraanniiuly divsevesnainldiastesluuaznsdudaseniteinie

fuvesnaazlilaniumgud

Tugegretlazlimnududuveaenluteluthiidndu X1 1Wu 0.0018

fAou 1 Ansiltted 1,000/uuluanain 18 = 1,000/18 = 55.5 lua wazluilliueuluily 0.1

la (1.7 n3u azanged) Aeludndiu X1 = 0.1/55.5 = 0.0018

¥ o
a o A

X1 = dndruvesansnindulureanaivgi Anwdau X1 97904 kalagund Unitiuiasdl
wou LNy Ua8LIN

' v v o v & Y Aaa p= a o S Ay v &
W 0 NS A9ty X2 st 0 en i unsmniniss AauewraIs ot Nldwains eyl Tu
feg19agly X2 Tdndruiisunuii = 0.000
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| = [ | & 1 lo’ 1 a [~3 Y & [y 1y 4
Na1IAD 9NI1EIUVRINILTUINATIUT 1.8 Win EenTulualua) wanaliiuanudunus
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X X Xor
Moles of Poliutant/Mole of Solvent

gwsom o ssniameenel wsanrersann dilinte (wnwsaw) saenrm e
sarnslwnmen (wnls)
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d15lune

2. mymSunavaaaifidesnis
1ur1’13mﬂ‘%mmmmmmﬁﬁaqmiﬁ?uaﬁLﬁué’awiw%’m&aﬂ‘%mmmmmﬁL%ﬁizw S
fBE19D1INANENIINTNA L0 @Jﬂmmﬁmmsiamﬁs?iqL?]ummﬂﬁﬁuaﬂuLﬁwmﬁauéamz
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shwinlaanauszanm 29 n3u

9171# 10 AN/WI = 10,000/29 = 341 Tua/uni
avuiliueslndoduasfisosnstirinndunasdeududu 1,000 ppm
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nnsAIndlude 1) Lm = Gm/ 1.8

Yhitdioants = 341/1.8 Uszanas 190 Tua/undt = 190 x 18 = 3,420 NSU/U = 3.42 @ns/
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1§10 Groy tJU Molecular Flow Rate 3adnsinisiavesorniandiszuuidulua/aalus
WY Ge; ADAY G NAUIALATIIUY
f 18U Flooding Factor d@1 0.60-0.75

@71 3600 ABWUAITUIAUAUN

AUGIVDINDUTIYAINGN
e ldusinugudnarsvemeussgfinatsudiazdeaduinnugIuesiInatsd
wnzanlaefemsiudoyaiinnuasdmiuiinaisuszianaegaisduwinle szl
Foyafilsinnnimeaass il
nAuwazansazaneiligady
HCL (fne) H20 (141) A7aiga 0.18-0.34 Ly
CL2 (1) NaOH (luth) Araigs 0.24-0.37 s
NH3 (f1%) H20 (1) A2121g9 0.09-0.21 13
OH (fe) H20 (11) AT aiga 0.26-0.39 L
H2S (Fw) NaOH (1) m1sige 0.24-0.39 s
NH3 (Fne) H2504 (lui) AINER 0.09-0.16 LA
mmqﬁﬁwuiﬁuLﬂmmmqﬂ 1 mhevesdieniuin Transfer Unit iy szuu

evulan fesiiviaty Transfer UnitdaiSeni1a7uau Transfer Unit 977 NTU @1 NTU T

;| — mx; 1 1
(2 (- Ly L
Yo — MX, AF) = AF
1
1-7F
y1 = anududuvesansfiindulufeend wu 1,000 daludvie ppm Aasdudndqu

1A

Nty =

0.001
y0 = Ansdnduresasidnaulufineiesn wu 10 ppm Aazidudadiu 0.00001

G ° R ) P a a ] o w Ao a
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e Lmol,i kag Gmol,i vJu Molecular Flow Rate %398%510115M118v090 a8 81nN1AN

dhszuululua/aalus mudeu Jeen m lndyeaugaiailng 0 Ay azwiulean A1 NTU

1A (n y1/y0 lnUszanu

ﬁhm’mqwawamiqﬁaﬂmq = NTU x F’T?J']QJQI\‘]GUEN 1 Transfer Unit

Wamuinlaasanauainazlarluniseaniuuasuiiu druanusuanluszsuutualsle

NFEFINaRUNAUsEINN 0.5-1 Ttwieaunuiveswiinais 1 Walunisldawnily

A19799 3 AN919A1 Packing Factors @msufanansusassin

Construction Nominal
Packing Type Fp a
Level Diameter (inches)
7 640
111
5/8 380
100
% 255
80
Raschig rings | Ceramic 1 160 o
5
1% 95
38
2 65
28
3 37
7 410 118
5/8 290
% 230 72
Raschig rings | Metal 1 137 57
1% 83 a1
2 57 31
3 32 21
5/8 70 131
1 a8 66
Pall rings Metal 1Y% 28 a8
2 20 36
3 16
Pall rings polypropylene | 5/8 97 110
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1 52 63
1% 32 39
2 25 31
Vs 240 142
% 170 82
Berl saddles ceramic 1 110 76
1Y% 65 a4
2 a5 32
Vs 200
190
% 145
102
Intalox 1 98
ceramic 78
saddles 1Y 52
60
2 40
36
3 22
2 16 48
Tri-packs plastic
3% 12 38

91N https://www.teeraindustry.com/scrubber

N1ATUINLAZIDNUUURINDAULUY
1. MsPRNLULYIDAY
TuavesaalilavanssaUsednie = 6*2%2.5 m3 uanluiuinde
a = < 3 f 2 U & Yo a o

31nM1519 s adowduguesunsinadeiulddnsmyuiousinie = 2 seusadalu

FANUNGNTENTN

AIUUENIINISIAYRI8INIA = SNTINITNYWIBUDINIA X USUINT = 6%2%2.5%2 = 60

anuAlunsiatilus =35.31 gnuieivnsewndl = 16.67 anssiedund

1191neNd1T HVAC - How to Size and Design Ducts

- < - ° i = 2 o

LRDNAINULIINUNLLUS U = 1,300 vglmmaum FEUUAIULIIN

nunvihdavieaunldlunsdlil = 35.31 gnuiaduasieundl w13 1,300 Wadewidt = 0.027

AITNNA

laldurnugudnansvesviean = v(0.027*4/TT) = 0.185 ¥n = 2.22 113
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- | a A =~ F v & o ] a A
1NATN3 VWIRVaNFMAENTIEUIYIRANNAY FILUENIUIAYIDANFLVRLUIUIN = 6
& & o A =~ ] L T |
13 x 6 17 wavAnugadsiiesnnusadeaviuluvioau 0.1 Tndweanugvieay 100 vn
IINNITBONLULNEATINTTING 35.31 gnurenasieuni waziiansandadeainuuasnsie(e
Ho)luniseenuiuy = 3 agld §n51n15lua = 35.31 x 3 = 105.91 gnuiAnHAsou Al
Woniinauitaiednsinisiva 110 gnuiAnasiou anudugayde = 0.08 1
lnganugviaas = 80 Wn AuRugyFe = 0.1 x 80/100 = 0.08 U311
maalnin 1 wseduiieliaenadesiudnsnisivauasauduende

2. ANPONLUUYIAUIWATUSUN MUY

A19197 4 AN319LERIANULSIVR YR A luiafiuzln

vadlua AMUL52 (lAsHauN)
i 0.9-24
ANSUBLLARNTEAAB bSA 1.8

AABIY, VDIV 1.5

lesnaulnanea 1.8

nsalalasmassn 15

drifundedu 1.5

nIngansn 1.2

370 https://www.michael-smith-engineers.co.uk/resources/useful-info/pipe-velocity

$19599191979 ANLEINALTLLE = 1.2 Wwasdeund

1alLaNAYBIDINIA = 29 NFU ANUNUILULYEIINTA = 1.2 AlansudegnuiAiuns

gns1n1straveseIn1d = 60 Qﬂmmﬁmmmﬁ?j"ﬂm - 72 AlanSusedalus = 72,000/

(29*60) = 41.379 Tuanoul¥

Snsnslvavesin = 41.379 Tuaseunit = 41.379 x 18 N3 = 744.822 nuseunit, 114

Imaqamm‘fﬂ = 18 N3y, AALLLLYE9 = 1 nIusegnUIANLUALIAS

Snnnslvavesnin = 744.822 anuIANURAASHOWIN = 0.74 Anssiaunyl (1 §ns = 1000

aNUIANLIUALUAS)
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WonvievunaLdusuANENa = %7 AUAUEaNEY = 1 WATAB100 WAT w38 1 Wase 100
WA ANEIYID 10 LWAT
Bonduiladrednsnisivaseiades = 1 wnaaeudoud AUAUEYLHY = 0.1 LUAS
maali = 1 usegn
Tnmseonuuulrszuuyinay 12 $alustedu Tne 1 dalusléh = 0.74*60-44.48ms
szannsafuIndafun 12 4alus = 0.74 Ansieundt x 60 Wit x 12 Falus = 532.8 A3
198 = n919 x 819 x g9 = 0.75 x 0.75 x 1 Wins = 562.5 &0
3. ANUINIUIAVDINDNDA

3.1 $ns1dutsoene

1A

Gm(Yo- Y1) = Lm(X1- Xo)
Y, = 200 @uluaudiu

Y, = 0 dlududiu
Xo = 0 @lugudiu

X, = 200 druluanudlu

R

Gm(200 — 0) = Lm (200 — 0)

Gm_1
Im

3.2 HURUANENANNUDIVD

Lmoti.. MW,
abscissa = ( mol. L) ('D—G)

Gmol,i)) (M Ws PL

Lmol,i = Gmol,i
WIALUANAYRI8INIA MW; = 29 N3

Luanaves MW, = 18 n3y
ANUMUIRUIUYEIINA Pg = 1.2754 AlanusiognuiAiiuns

ANHVLIRINYE P = 1000 Alansusegnuiaiiuns
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18) (1.2754\
29 1000 /

abscissa = 1x0.621x0.036
abscissa = 0.022

NNINLERT Ordinate with Abscissa 71 ordinate = 0.1

abscissa = (1) (

(Gsfr,i)zl/)Fp KL yo.2
Ordinate = Qa7
PrLPcYAc
0.5
pLPcgc(ordinate)
sfri = 0.2
U
Fry (742

DMNIIEIUVDIANUNUILULVDIVBAINENNAasaUN W = 1 Wiesannltunnndn aunuluy
fa9ve9lan Wasiaduriiddeaes, AnuvuLiuYel P = 62.42 Yaunde

anuIAfYe, ANUNUILULYBI0INA Pe= 0.079 Uauasieanuiainm, Fp=1, A1Uniln

V99U Y, = 2.153 ﬂauﬁsiavﬂm—ﬁfj"’ﬂm
- 0.5

62.42x0.079x32.2x0.1

2.1531%2
1x1x (575)
Gsfr,i = 4.03
_ Gmol,iMWG
~ 3,600Gs,; f

‘Gmol.i = 72,000 ‘ﬂ%'wiaﬁi'i”ﬂm/@ % = 2.482 Tuasiedlas

Gsfr,i =

WIalUaNAYeI8INIA MW = 29 nH flooding factor f = 0.75

2482x29

A =
- 3,600x4.03x0.75
WU A = 6.615 M15191R=6.615x0.0929=0.614 A1319L1AT

U =2 I

agleimundneds L=0.78 wns usasvindudmidndnisudniadadoniiianiuniig 0.8

bR
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L ANUNMTAR 0.8 x 0.8 = 0.64 ANTINUAT FIUINNIALAINNITANUIN FINUNINE TR

al v
UYUIN AUNING X AUYTIY = 0.8 X 0.8 LUATXLUNT

3.3 AIUENUDIND

[ )
TU — 1— %

AF — Lmolri

Absorption Factor MGmoli

m A9 the slope of the equilibrium line Fstiapan m 11lAA 0 waz AF aztilng oo

lo Y1 200
Ny = 2= 50 1
Ty yo _ loge ~ 0.4343
Ny = 5.298
INVBYAAI NGV NTUMINAANY 9 TA15ENIN9 0.09 — 0.39 1UAT
II'I = NTU X TU‘

anld TU = 0.4

H = 5.298 x 0.4
H = 2.119

A9UY 91NAIUIU H=2.119 ﬂ’gmgwa‘V\Iaﬂﬁ%aameﬁa 2.5 LR

3.4 YUINYDINRYALT

Reaglavuinareasun 50 - 110 lumseu

v o a & a q' 2
GUUWWUENMDQGWILBWI/@@WUWU 23]

Fansdl packed bed i

18) (1.2754\
29 1000 /

abscissa = 1x0.621x0.036
\absclissa = 0.022

NNNLERT Ordinate with Abscissa 71 ordinate = 0.1

abscissa = (1) (
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(Gsfr,i)zd)Fp KL yo2
Ordinate = Ga?)
PrLPcYc
0.5
pLpcdc(ordinate)
sfri = 0.2
Uy
FpY (£47)

IMI1AIUVBIANUT UL UTBIBLMaI N Aasaul W = 1 Wissannlguinninem auiuliy
fhavadlan g.=32.2 WareTuniinasaes, ANuvUILINYeNil p. = 62.42 Yaudsdegnuian
e, ANUNUILUUYDIDINA pe= 0.079 Yauddognuianin, FP = 25, aunilavesdi p

= 2.153 Upusnenn-Halus

- 0.5
62.42x0.079x32.2x0.1

0.2
25x1x (2214523)
Gsfr,i = 0.806
_ Gmol,iMWG

3,600Gsrr; f

Gmovi = 72,000 | giadaTue/20 n3 - 2,482 Tuasiodalus wnaluianavedeinie

Gsfr,i =

MW = 29 n3u flooding factor f = 0.75

2482x29

- 3,600x0.806x0.75
WU A=33.075 M15191R=33.075x0.0929=3.072 ATILUAT

1% ' '
ol ] v v a

fatfunsld packed bed axvildiiiuiiindudai
( 3.072)
win \_0.64

TTUaLBYALALIUUT NV IMONBNEAUTANLATIANANLIN N

nvuunnIlild packed bed Uszune 4

NN59BNMUUTSUUNAIULEID NS
N1398NKUUTEUUNGM AR indvTassuulgansadieldiuvenanainia nagidela
Bonlddunesiwesniduszuuuinnssulneielnsossunisaeniinsanldlndfndaann

wasuaansoliiiansavesn1siiin hybrid inverter uagusaliinnisuaulniiann
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Wa99181NN2unasnenniu hybrid co-working mode ielmungiunisivenenluly

Annsluanuisneuagliinnisusendamsldndenuvewmeonainiagsgn

WIRING DIACRAM BOX

ponuulag mwanﬁni’ Juay

AWl 28 WIRING DIAGRAM BOX d13ugluiin AC/DC

n15eanwuUsyuuIendnmasiulyauwazdudnlinunenanainid Wasantuauway
Juindenlaivunn wsasinl ksasin v3e 745.7794 151390ankuulikrelgaswadinias
AN TERanselil, 20076 1nunagulusivun 600306 2 uraiesoITuAINITanLde

maslisnelusyuy
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ponuu Tas wisenand ueu

AT 29 WIRING DIAGRAM dwisusaszuutiuauuastuin rsussuusielufuuuy
lau3n Solar Hybrid System

TTUaIBYAUDITEUUNTINULATDTINSaN1NTag AN AaNuIN ¥

n1seanuuuszuulelail (IoT) dmsualuauvenanainAsanies

szuvleled (IoT) dwsumuauvenanainiAganses TingUuseasriiensaadulssdnsnin
msvhanuveswsazgunsalluvelan ey Air blower finsléiduwesinnisivavesaulu
' v = ? Y @ (5 o 5 o 1 ' 1 v v @ 5w v

vie, ludaunuidnislédugesinssauiiwagsunisiadordranauiuindiludmenen

fiduwesindnsnisinavea Judu lnvgunsalnamunazdsdayalum 1oT control unit

\edstayasanluds platform dw3un1s monitoring N15¥inauvessTsULMENen lngsyuy

0T fanamazldnisiearsiiu protocol Modbus RTU/TCP
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.. 3

—

. T .

Bus Stop | 1 Air Blower Purification

Water Tank
Outlet

Sensor

1 1 | ¢

I | MODBUS 485
1 | /ANALOG

| mopBus4ss _ _ _ _ _ _ loT Control (___Mg;ﬂ,s_.uﬁ_l e
IANALGG Unit IANALOG

AN 30 ununANLEAIEIUnBNITUVRITEUU loT YaenananazLansdulsznaunan

Y941UN159NUUUNIHANA

mssenuuuLazianuduwesieaUstansnnsiaunnelusevian

307 1 vSiudiesalasansuszdimae azUsznevldedumedinaiusay
(Anemometer), \Hulrasinduazassuinian (PM2.5), Wuwesinuianisueulaoenlyn
(CO2 sensor), Ls‘?iuL%%"’Jf@qmugﬁLLaszm%ummﬁ (Temp-Humid sensor) ¥LU1ADUDY
d91u Air blower 191 tower (inlet 1 AU 2)

90 2 US1an Air blower avUszneuluseidumesinnisivaveteinie (Air Flow sensor)
Y udneulzdIueINIAlugmenane1na (inlet S¥Wing 2 Ay 3)
waziiuesinduazessvwinidn (PM2.5), Wuwesiauianisueulasenlas (CO2 sensor),
L%M%E}ﬁﬂqquﬁLLazm’m%ummﬂ (Temp-Humid sensor) ¥198n31A tower (outlet 2
fiu 3)

907l 3 USamevlant azdszneulufeidumesindasnisivavesi (water flow senson)
maanf\nﬂﬁuﬁuﬁ’aﬂé’umé tower (outlet 3 AU 4)

0f 4 Winadaiui asdseneulufmedugesinanuanusalunisinszualiilud
(EC/TDS sensor), Wuweiinanuifunsa-savosiin (pH sensor), WuwosInsEAUYDLUAT

(Liquid level sensor) #1318a8188A0UEULDTIUAAINNTARLATINAKWIN A

nssudidayaszninudugesuazdiuniuay

TUslnAoanisaaans 12C
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12C €91131N Inter-Integrated Circuit AvgULUUN1sARATTRYaRE1nilaiaseluuile
- v 2 o a Yo ¢ o 3 s

doanstoyaniusen deuldivaunsaldmnlulasinswawes lulasreulnsameiuay
gunsalieiieItes 12C gnAnAuduanlul a.a. 1982 Tng Philip semiconductor (Yagdu
Wasudeidu NXP semiconductor) 4afvein15@oasaunsuiuy 12C fio aunsasu-ds
Toyalivarsgunsallutafieniu fsgU 15BN sEUUMENITARANTRUNTULUY 12C kae

¥ o

Idanedyqraiies 2 Wulunisiude-deya ilvanunsaanaedygraiildlunisieuse
3 o & 1% [

gunsalasunn nsanedyaams 2 Wuwiaduy

— SDA (Serial Data) fe angdtysyiasdmiuiu-deteya

[ a

~ SCL (Serial Clock) fia anedwysyrauuniing I dudwsumununissu-deloya
TuslnAoanisaosns Modbus

N1580a159111175574U Modbus Wunisluuinsgriunisdearsuuueynsu (Serial
Communications protocol) l#ausgauninatsluszuusnlusifgnamnssy (Industrial
Automation Systems : IAS) tlea¥1an1siiieulesdoyaseninegunsalaneg Wy gunsal
AIUANTLOAT (Programmable Logic Controllers : PLC) 8Un58ins333m (Sensor) aunsad
\n30ena gUnsaiduLE (Actuator) miiens9inszezlna (Remote Terminal Unit : RTU)
sufsszvuaeuiunesililunismiunuuazuansaniugyegUnsniaee (Supervisory
control and Data acquisition : SCADA) Tudlagtiudinsfioasannsonddldidu 2 ssuuie
Modbus RTU wag Modbus TCP Tagauuansisegiilnslnaeanisdeansild dslussuy
Modbus RTU a¢l#nslnasanisdeansuuueynsy (Serial-based Protocol) luvaziszuy
Modbus TCP a¢l#lwsInaoanisieansuuudinesidn (Ethernet-based Protocol) Favisaas
LuvazLAnsuRsIiaI LAz szosmslunsiudstona e Modbus RTU ansnsaiuds
Ieiszozynageanta 1.2 Alawms (An1anda 57.6 kbps) Tuvazdl Modbus TCP a@ansnfuds

19fA3157 gaandls 100 Mbps (MszEEN19 100 LWA3)
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1) Modbus RTU

B Request
RS - 485 B Response
| | v |
Slave Slave Slave Slave

ID1 ID 2

ID3 IDn

AWl 31 MAeAITUUUBYNTUADY RS - 485 §1FU Modbus RTU

Modbus RTU e Tnslnaeaildnisdeaisuuueynsy (Serial-based Protocol) #ae
anndnenssunsAEITUUY Master/Slave wioo1ana1ileingunsal Slave azlsidsdoya
(Response) N&U1IUNINETIN1558998 (Request) 91ngUn5al Master fisguil 1 Modbus
RTU Tnesialuagldnisdeanslusesunianin (Physical Layer) WUy RS-232 %30 RS-485
Jayalulnslnaea Modbus 9ggmifiu 4 gUwuy Ao Output coils, Input contacts, Input
registers ey Holding register g Output coils e Input contacts WAALLEALATATLLAY
Adies 1 Un visadenlawe “0” Au “17 wWisuialourn1siUauasUnvesgunsnisiaduas
eﬁMﬁwdéﬂuawmmé’ﬂuﬂaqmawmiim Tuaguedl Input registers wae Holding registers

I3 & W vee a = = I Al ¢ o A
ﬁqﬂqiﬂLﬂU@qLﬂumﬁLaeﬂiﬂﬂ\i 16 Um LTJTEJ'ULallEJUF’WV]N'F\]qﬂQUﬂimmijf\]’J@Wﬁﬂﬂ@yjaLLUU

au1den (Analog)

2) Modbus TCP

Modbus TCP Ao nstnaeaiiaseu Modbus RTU wieldnisdeansuuudimeditin (Ethemet-
based protocol) e TCP/IP (Transmission control protocol) fiwesn (Port) 502 WNuUAS
T¥nnsdoasuvueynsy dgui 9 viligunsalamisnairamisdoansiiuaiedisianis
U3 (Local area network : LAN) %50 1309188 uinesidin (Internet network) 5auluiis
nmadeusawuuldans (Wireless) lnedigunsninsyatedayeyrad (Router #38 Access point)
Hushnandlunsidesse gateanslu Modbus TCP (seagtBendsgud 10 uag 11) Gudy
Gﬂjayjaﬁw Modbus application protocol (MBAP) Header FaUsznaudie Transaction D,
Protocol ID, Length, Unit ID FaufiuiAnduu1ain Modbus RTU diuyadeya Function
code uag Data azfanunioudn sniiugadeya CRC dwsuidannuiianainazlidl us

\WasulUldves Ethernet lu Data link layer unu
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Client

(Master) 1P:1
Il Request
Ethernet B Response
Network
e TCP/IP
Server Server Server Server
(Slave) (Slave) (Slave) (Slave)
IP:2 IP:3 IP:4 IP: 254

AN 32 gilmwmﬁ?iamsl,wuﬁmaﬁﬁmém%’u Modbus TCP

NsBNLUULATRAILIATD IRKuATDILNALEN (PM 2.5)

\n3esinduazeasvuinidn (PM2.5) ldsunsoenuuuiiieldinduazessvuiaiin
PM2.5 uag PM10 LﬁaLﬁuﬁazﬂa@uawawmmﬁﬂiuﬁnmﬁam&u’q uaNNUSsaLI A
uAdlduA asusuueusenlus (CO) wag lulnsiaulasenled (NO2Baduufaiiinanszyy
IngnsIHOATNINLALS9INIBVRINY LY

n1seenuuuAsediaduazessvundnlulasinisiazldinaluladioasuszian LPWAN

' [
= (% =<

(Low-Power, Wide-Area Network) Fuluinalulagfignimuduunnienduaziauaudi
| o [y [y & o o [y [ <
wingaveganntumsilldinensiaugunsal loT dwsunissuduoyavuinin lny
walulagngy LPWAN aggaausiuiufeaunsaweusaivedssutayaluuiinniig lagly
nduseg1annlunsieansyinlvigunsalanunso i ulamena UL UAR DT e
' a <

pgnunenlussuziiaIuu

Tudsgmalnedagiuiimaluladdeasussinn LPWAN Nldausgiaunsvaigiazasoungy
nunlulseinaian 2 Uszinm laun LoRa waz NB-loT laglulasenistigwaunlaidenty
wAlulad NB-loT Wisn1simunaIasinduasessvuindn (PM2.5) losanganuddues
walulad NB-oT Aeidunisliandygruuaraiuanudwagarsifuvesliuinig lag
A38YIELIIUINS NB-loT nlegludsswmalneuazladunldnululasinisfanseieves
U3HW AIS Zeaun30liusnisiaIedig NB-IoT taaseumguinysewme unnd1eainmalulag

LoRa MAlAusn1staeusSemInsauunauuAauIA(NT) Fedainunlnusn1snane
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NB-loT (Narrow Band Internet of Thing) iuwmelulaginisdeansiiammusnsgiu 3GPP
Rel.13 anunsasudstayalafia 100 kbps 7 Uplink wag Downlink tnglddesdayaialunis

[y

#0a1sNAVUIARUUAIS 200kHZ TnevnnlSeuiisunumaluladnisaeasussnnduilale

(%
aAad

Fnoglungy LPWAN gaiduiidrdyvesmaluladidenislondsaunanamnimunnis
vianlitiusyansnmenaazazanunsngUnsalinlifenunmeTifissegafealdumnds 10
v

dmuunamdanuilidmiuiaiosinduagonuuiaiin (PM2.5) fuaglduummeduuy
18650 1uau 2 Ao Tumstiundsnulvinuy DC wazaziinasnisdnnisuaznisysaln
nlgansiwad (Solar Charger) Wugunsallunisdanisiiu msneliwaznisvisall wazd
uwsloandigad vua 10 W vinliiadesinguazeasvuiadn(PMz.5)lisududoslindsanu
Tfhainasuenuaglindanuazennuaddedisad lundminundnimuadanm

wansgUnsalnunauAsoriaduaeasuIaEn (PM2.5)

Ml 33 r3pinduazaasvuaén (PM2.5)
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Node

Solar Cell Charger M Sensors

3.7VDC

A
1
1
1
U

loT Control

Battery Unit

Ml 34 wansaanlnenssuvaun3neinduazaaivuiaan (PM2.5)

MnusunmuLansannenssuveaiesinduayensunaldn (PM2.5) wisdiuusenaundn
sondu 5 dulaun
1) Solar cell unslodnmaddmiviluunamdanuvsaaiosinguazessruiaiin
(PM2.5)
2) Solar charger 1aYAAIUANNSIISIAENTIANIsNEslsifugUnsaliaun
3) YaduesdmsunisinAuazeasuuindn (PM2.5) uazAuia CO NO2
4) Battery wummeiansuidufundsnuanuadledisad
5) IoT Control Unit gaszuunIuAn dan1suasfudeyaninyaibuiees saumanisds
Yoyaniu NB-oT 191g Platform dm3uuaninauazdszananadoyadiliuain
\Hues
swazdundwoluil
1. Solar cell unsloawasildduwuu Mono Crystalline Solar PV Module wUUNSauLas
nszanisfb uazdl Junction Box Fundauns dwsudeansln FellseasBendosiudedl
- Maximum power(Pmax): 10W
- Voltage at Pmax(Vmp): 18V
- Current at Pmax(Imp): 0.56A
- Module dimension: 350x230x17 mm.
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Al 35 wrsleanwadildiduuuy Mono Crystalline Solar PV Module wuunsau

agiifleuuaznszanisiy

2. Solar charger %3a 199sRAIUANMITTARAENTIANINE sl FgUnsalvanun Liteld
susmfugunsal loT Fatiuldnudmivssuunsiamamdsnunaseiing Fesosunisly
nuulsaeadRITun 12V/ 18V/ 26V Washumnsauuy 18650 S1uau 2 fou fuada
anusa1ebilusuld sv 8 16V wazdivesdnglvasil 5V fives USB veusie Maximum
Power Point Tracking (MPPT) sazanunsaviniileanaadinnuldenaufinusesaniam was
uneniursasilostuselearswadinds (Reverse polarity protection) dosfuuumines
Josfudnaeas Jestunszuaiiu srumadlwvenaniugnisvinausngis sieasidenuas
AuanTRDowuiided

- Voltage Input: 12V to 28V

- Voltage (MPPT): 12V

- Compatible battery: 18650 3.7V

- Minimum capacity battery: 30000mA

- Current Input: 2A

- Voltage output (OUT1): 5V to 16V (adjustable)

- Voltage output (OUT2): 5V (USB Type A female)

- Current Output: 2A
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- Protection: Short circuit and overload
dmsumstelaliszuutiuagld Voltage output (OUT2) wuu USB Type A fernale 39agld
GRISINEN Type A male to Micro USB iodnelwlsitu IoT Control Unit (DE\/IO NB-DEVKIT)

www.ar tronshop.co.th Foo?

uu SV/ =)

i

ﬂ’TW‘VI 36 ’J\ﬁli‘l!ﬂﬂ’JUﬂﬁJﬂ’ﬁ‘U’ﬁ'i] LaZNISIANITNAITUY

< gl v < ¢ o % < v s
3. YALDULLRSTIUTENOUMEYALTULRINAN 2 Y0 Usenaumeyalduiwaslaun yalsuges
dwsunisiaruazesuuindn (PM2.5) uazyaduwesinuia ¢ wila Ingldlusianealunis
doansuazdsdayaseninsymduigasiu loT Control Unit A Inter-Integrated Circuit (12C)
I3 d‘ a A A v & o a Yo .
Jugduvumsdeansieeniuuiiiitedeasteyandnuiain deuldiu Microcontroller uag

Y a o

¢ = o = ~ o | v 1% & o
gunsal loT Felldefdmiunisdearsuvusunsuitanunsasu-daeyalavnatgaunsalluda
a LY d! ¥ .7 ¥ [ 1 k% o L4 . -QII
Wednu deldanedyyia 2 wWdulunissvdsdoya vilvanansaanaedygiaildlung
Wousogunsailaunn aeanedyain 2 dudsenaume
» SDA (Serial Data) {Wuanedgaadmsunssudsdoya
»  SCL (Serial Clock) \lusedgyanauinilddmsuniununissudsdayeu
o o < L4 gj a 1 [y [l ]
dMTUYALTULLOINIERIRUVITIWONABR UL UUBUNTY 12C wasldeogly Plates

Radiation Shields &winaniannanasin ABS nusounawazeiy Funsnzauiunisideuuen
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Al 37 YaBuwasiusenauaglu Plates Radiation Shields ¥evinanndagwanadn

ABS

2.1 yaduwasdniuiaduazaasvunaan (PM 2.5)

[
v A v

yaudumasdmiuinduazessuuindn (PM 2.5) uyadugefifinuantilunisinfiin
AunnasemAldiioynadulueinia Ay gumgl uaz VOC (ansusznauduvis
sumsieluonie) Fesmeglugadumesifen aunsniiluinddneg vesemdldiily
wazuenes tnenisideusiodmiunisldaru s PORT 12C 3.3V TTL (POWER 5vDC) T

Tinansundngaeinadiludsda SENSOR udgwihmsinan Faannisvinulessudisil
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|

|

|

|

|

|

|

|

| 12C

: voc

| 3v3 Power 5V

| Laser Supply ® VDD
: . I Laser

| . ? | Controller ® SDA
| R ! MCU ESD

: .. \ : Protection

| W I Amplifier & ® SCL
I . Filter

| Photo- |

| diode | ® GND
| |

I ! Fan

| ]

| Fan | Controller

| |

1 L

AN 38 LAUATWKEAINITVINTUVDIYALTULYDS SEN54 USTNISAI8ITUYDS ALY
9ol VOC uag YalalwasdmsuinAduazess

M15°99 5 seaziBuavasyaduasiaduazaasvunaan (PM 2.5)

Parameter Condition Values Units
Sampling interval - 1+0.03 S
Lifetime* 24 h/day operation | >10 years
Acoustic emission level 0.2m 24 dB(A)
Long time acoustic emission | 0.2 m +0.5 dB(A)/year
level drift

Weight - 36.4+10% g

*Lifetime YUagAUNIIAIUIN Mean-Time-To-Failure (MTTF) #aazdusdiuiiaulyves

anwindeulunisldaugaduees
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A151497 6 A3MENITIBAzIBERYRATUIYRSInAHUazaDY TnaRaulaiugiuiivageau

QUUNNREN 25+2C WATANYUFUNNGN 50£10% NlWidee 5 V

Parameter Condition Values Units
Mass concentration specification - 0 to 1,000 ug/m3
range
Mass concentration size rage PM1.0 03t0 1.0 Km
PM2.5 03to 25 tm
PM4 0.3to 4.0 Vigy
PM10 0.3to 10.0 m
Mass concentration precision for PM1 | 0 to 100 ug/m3 iS}J.g/m3 % m.v.
and PM2.5 AND 5
100 to 1000 +10 % m.v.
Mg/m’
Mass concentration precision for PM4 | 0 to 100 ug/m3 +25 ug/m3
and PM10
100 to 1000 +25 % m.v.
Mg/m’
Maximum long-term mass 0 to 100 ug/m3 +1.25 ug/m3/
concentration precision limit drift year
100 to 1000 +1.25 % m.v. /
Me/m? year
Typical start-up time (Number 200 - 300 #/cm> | 8 s
concentration)
100 - 200 #/cm?® | 16 s
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50 - 100 #/cm® | 30 s

Sensor output characteristics PM2.5 mass Calibrated to TSI
concentration DustTrack™ DRX 8533
Ambient Mode

Additional T-dependent mass Temperature +0.5 % m.v./
precision limit drift® difference to °C

25°C
Laser wavelength Typical 660 nm

A15797 7 ANTNUENIIIAZIBEN VAT UYRSIngNTUATAIUTY

Parameter Condition Values Units
Compensated output - Temperatur | °C and
e and %RH
Relative
Humidity
Typical accuracy temperature @ 15-30 °C, 50 +0.45 °C
%RH
Maximum accuracy temperature @ 15-30 °C, 50 +0.7 °C
%RH
Repeatability temperature @ 25 °C, 5d0 0.1 °C
%RH
Response time temperature @ 25 °C, 50 <60 S
%RH, T 63%
Typical accuracy relative humidity @ 25 °C, 30-70 +0.45 %RH
A64-1-(2)-005 76
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%RH, T 63%

%RH
Maximum accuracy relative humidity | @ 25 °C, 30-70 +6 %RH
%RH
Repeatability relative humidity @ 25 °C, 50 %RH | +1 %RH
Response time relative humidity @ 25 °C, 50 <20 S

A13197 8 mssuaasAuuziuastaulylumsldnuyaduresingungiivasainuiu

Conditions | Parameters | Recommended Absolute Units
Min Max Min Max
Operating Temperature | 10 40 -10 50 °C
conditions
Relative 20 80 0 90 (non- %RH
humidity condensing)
Storage Temperature | 10 30 -40 70 °C
conditions
Relative 20 60 0 80 (non- %RH
humidity condensing)

nsauraYAuTRSEMUIniuaTaRIuLIALEN (PM 2.5)

Tuns@eseiuidumesaunsafiousauuy Serial Fignmduwesdnluazdosdiauiion

y1999nU8381N1A Iagnsiliawsie Serial Foldvsauuy ACES 51451-0060N-001 Ay

Wulwes FegUvesnduwesiavawnuvesidananslunin wazsiuazidunvas

NG RTINS PRSI R ERR
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Pin1 Pin6

11
D
D
m]

o o

Ml 39 Yaduwasiasyaudausadyyuimiuinduazaasuuiain (PM 2.5)

M1999 9 MTNTYALBENYDIRYYINVDIYALTULLDSINHUBTDDIVLALEN (PM 2.5)

Pin | Name Values Comments

1 VDD Supply voltage 5V+10%

2 GND Ground

3 SDA Serial data input / output LVTTL 3.3V compatible
a4 SCL Serial clock input LVTTL 3.3V compatible
5 SEL Interface select Connect to GND

6 NC Do not connect

2.2 Yonduasiania daUsznause arsusuuausanlas (CO) lulnsaulasanlad (NO2)

q

a Y ad L%

= 4 s I Vo a a 1% ya A
YIUVDAAD G]’JL"UUL%E]ilIGUU']@LaﬂLLG]ENﬂﬁﬂigaWﬁﬂqWIUﬂqiisﬁﬁquiﬂﬂJLaﬂﬂiﬂqwLLaSF‘YJ’]N

Wiediogs ngauiunTInkUUAMANININATINTIALUUUTIN

A64-1-(2)-005 78
WUy Anda. ME-003



o [ a 9 [ a o
Iﬂiﬂfﬂifﬂiﬁﬂ‘lﬁ11,!,@13‘1/‘!GMHWW@W@ﬂ@WﬂWﬁE]i]QiEJZI@El1°]5‘1Nﬁﬁﬁ1ullﬁ'\‘lﬂ1ﬂﬁﬂllﬁgi$ﬂﬂ

[ ) f < Pl ]
avguauariuma Tulad leTofl ivemsaaiuazeosvinaan (PM 2.5) Tununansisue

A157199 10 ANS19LER9TITALLREALAZEIUUTENOULUDIAUYDY Gas sensor

(Multichannel)
Parameters Details
MCU STM32F030
Interface 1’C
1’C 0x55
Output voltage 3.3V to 5V

Wuwasiulasaulaaanlas (NO2):

Guwastulasiaulasanled (NO,) Wuduiwasildmalulad Micro-Electro-

Mechanical-System (MEMS) Uy Micro-fabrication hot plate Uu Si substrate base lag

T§Fannlsonfaazgninluldndnduresluiesasoniifian Metal oxide semiconductor

1 Baagyilin1snTiaina1vesuiadianduudugigs

M13197 11 uaaeeazideauazauansaziiasuvawvasiulasiaulaeanlyd (NO,)

Parameters Details
Sensor Type MEMS
Standard Encapsulation Ceramic
Detection Gas NO,
Detection Range 0.1 to 10 ppm
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f1519% 12 as1asansptwuzidnaziiaulylunisldaudugesiulasiaulaoanlad

(NO2)
Conditions Parameters Details Units
Standard circuit | Loop voltage (V¢) <24 V DC
conditions
Heater voltage (Vy) 2.0+0.1 V AC or V DC
Load resistance (R) | Adjustable Q
Sensor character under | Heater resistance (Ry) | 80+20 (@)
standard test conditions
Heater consumption | <40 mwW
(Pp)
Sensitive  materials | 10 to 1000 KQ
resistance (Rq)
Sensitivity (S) Ro(in air)/Rg(in | -
2 ppm NO,)
<0.5
Standard test conditions | Temperature 20+2 °C
Humidity 55%:+5% 9%RH
Standard test circuit | V4:2.0+0.1; V
Vc:5.0+0.1

AnwZUUIALATYDIFY

e

o

susMmuanvuInvesdugesidugesiulasiaulasenlyd (NO,) uLazsumives

[ I

Fosdeyaavenduees lnomhefiszylunmdunbefiaduns (mm.)
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szezaanlunsiianudouduwesnaunisldeu (Preheating time)
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1 = o

AAIALAADY BI9LVIANITABUAUDIIUNITTAAY 399 T UAEARIIINITIRAILS D ULAA
| A

I s A o q v wa ~ I s = o cs o 1%
LsﬁuLsﬁ@iLW@WqIM@maﬂJUWW’NLWJJGU@QL%ULsﬁaiﬂJﬂ’]WLﬁﬂquﬁﬂJ slj\‘illi"lﬂﬁ%l;@ﬂfﬂiﬂﬂ’ﬁ‘l/ﬂﬂ']iiw

AU URIT U S LAl UANTI

A64-1-(2)-005 81
WUy Anda. ME-003



o [ a 9 [ a o
Iﬂiﬂfﬂifﬂiﬁﬂ‘lﬁ11,!,@13‘1/‘!GMHWW@W@ﬂ@WﬂWﬁE]i]QiEJZI@El1°]5‘1Nﬁﬁﬁ1ullﬁ'\‘lﬂ1ﬂﬁﬂllﬁgi$ﬂﬂ

[ ) f < Pl ]
avguauariuma Tulad leTofl ivemsaaiuazeosvinaan (PM 2.5) Tununansisue

A151991 13 As19T1azdaani1siraluSauduwasatfuauuausantan (CO) naunisly

91U

Storage time

Suggested aging time

Less than one mouth

No less than 24 hours

1 to 6 months

No less than 48 hours

More than six months

No less than 72 hours
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seazdeaguasa1fuauuausanlys (CO)
Wuasa1suaunauaantys (CO) 1Wuduiwasnldinalulad Micro-Flectro-
Mechanical-System (MEMS) Uy Micro-fabrication hot plate Ul Si substrate base lag

Jannlwoufiassgnlulundnduwesluviesare1nfifin1 Metal oxide semiconductor 61 &4
a1

aylin1snsiainAveduialinuuiugie F9 azdiaianuliawieniinsisduaisueuseu

aanbas (CO) ngany

A13197 14 A199uERANTIEaZIBEALATAMEN YLD UV IR AT UBUNDUDBN YA
(CO)

Parameters Details

Sensor Type MEMS
Standard Encapsulation Ceramic
Detection Gas co

Detection Range 5 to 5000 ppm

A151991 15 Ansenansssuzintaztaulvlunisldauduwasaisuauuauaanlas (CO)

Conditions Parameters Details Units
Standard circuit | Loop voltage (V() <24 V DC
conditions
Heater voltage (Vp) 0.5+0.1 (Low V AC or V DC
temperature);
2.5+0.1 (High
temperature)
Heating Time (T}) 90+1 (Low temperature); | s
60+1 (High temperature)
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Load resistance (R) | Adjustable Q
Sensor Heater resistance (Ry) | 80+20 Q (Room
character under temperature)
standard test
- Heater consumption | <50 mwW
conditions
(Py)
Sensitive materials 1 to 30 KQ)
resistance (Rq)
Sensitivity (S) Ro(in air)/Rs(in 2 ppm -
NOz) <0.5
Standard test Temperature 20+2 °C
conditions
Humidity 55%+5% %RH
Standard test circuit | V;1:0.5+£0.1 (Low V
temperature);
V:2.5+0.1 (High
temperature)
Ve:5.0+0.1

ANwZUUIALATYDITY I

< f < s s 13 o 1 1 [
EUﬂ’]WLLﬁ@\‘]“U‘U’WWUENL"?J‘LlLSU@iLGZIULGZIE)ﬁﬂqu@ulIEJUQEJﬂVL"?J@ (CO) LagmLLNUIVDIUDY gUey8U

< s I ~ <, I a a
vouduwes nemhenszylunmilumbediaduns (mm.)
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Storage time

Suggested aging time

Less than one mouth

No less than 48 hours

1 to 6 months

No less than 72 hours

More than six months

No less than 168 hours
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4. Battery wuntna3iunlysiuiu Solar charger fio WUAWBIWUY 18650 FagniTenniy
[V ¢ o = I3 I3 a
UK UANENA1IMAEAULIIVDIRT (18mm x 65mm) Fa8IAUTENDUVBUIATLUALADIAD
Lithium-lon vilikumnas 18650 111303 18nseualagendtuunmauuy AA wasilnanugi
! =% o9 v ada ¥ 1Y) fa & a & ¢ v
gendunn Fevilbidundeslunsldsuivaunsaldidnnsetinduazaunsal loT nsldau
wssulszavUnfveswunaes lithium-ion azagh 3.7V lnaussiuiivnsafuazey 4.2V

IS =< B Y o ! g.’/ o 4 I} 1
NINTN15AIN STl INLUMADITIULTIRUAINTT 2.5V UueyliA cell idamaandsuaslyl
anusahnauinldlnlle Fedwsuisesinduazeasuuiadn (PM2.5) Solar charger 938173

A5huUNsIANslTuUsL eI Esrnga1nn1sAnseualnanwuawaslUlvaslasuanuLEs e

T S I I S e il

= o P ¢ > = &
Faulaladngunsalaziiongnisldauneniumau

A 44 AMLUAAEILUY 18650 wssdul 3.7V
5. loT Control Unit uyamuauiliiiuuedaiiusznaulufieuesa DEVIO NB-DEVKIT va4
AIS @3l Microcontroller wuu ESP32 Ims‘luua%mﬁimaaﬁlami WiFi az Bluetooth 21l
819 NB-IoT (Narrow Band Internet of Thing) Lﬁa%’uéﬁa;ﬂawmmq NB-loT aleluga
SIM7020E 984 SIMCom wagldeusufuaeiniauuuainnes uie IPEX MHFL (u.FL) &4
annsavenedanallduszann 2dBi JseasBenvesiiuesauandlunisng

M19199 17 M1919518azidenuasAnMaNUAvas uasa DEVIO NB-DEVKIT

Parameters Details

Microprocessor Xtensa®  single-/dual-core  32-bit  LX6
microprocessor(s),

up to 600 MIPS (200 MIPS for ESP32-SOWD, 400
MIPS for ESP32-D2WD)

RAM 520 KB
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ROM

448 KB

SRAM in RTC

16 KB

Clock Frequency

Up to 240 MHz

Wi-Fi 802.11 b/g/n 2.4GHz, up to 150 Mbps
Bluetooth V4.2 BR and BLE application

Network Technology LTE Cat. NB1 (NB-loT)

Frequency B1 (2100MHz)

B3 (1800MHz)
B5 (850MHz)
B8 (900MHz)
B20 (800MHz)
B28 (700MHz)

Data Transmission

Uplink: 62.5 kbps
Downlink: 26.15 kbps

Transmission Power (Maximum)

23dBm (200mW)

Protocol Stack

TCP/UDP
LWM2M/CoAP
MQTT/FTP/HTTP/HTTPS/SSL/DTLS

NB-loT Module Certification

CE/GCF
RoHS/REACH

Antenna Specification

Brand: FLEXAO1
Working Frequency: 820~960/1710~2170 MHz
Bandwidth: 140/460 MHz
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Connector Type: IPEX1
Gain (Maximum Direction): 2dB

Polarization: Linear polarization

Integrated Sensor Ambient Light Sensors
® Brand: Vishay Semiconductor
® Model: TEMT6000X01
® Interface Type: ADC
Humidity Sensor & Temperature Sensor
® Brand: Texas Instrument
® Model: HDC1080

® |nterface Type: I°C

ludiuveanisiweusiaiu Node sensors liluslamealunisnisdeansiiesudstaya
WUV Inter-Integrated Circuit (12C) Tngluvasa loT Control Unit tulafinissonnu@iuniu

U 10K wuvvuu dmsuliunisit Pull-up resistor aunm

+Vpp

SCL (Serial Clock)

Controller SDA (Serial Data)

Sensor1 Sensor2

AT 45 U Pull-up resistor diagram ety loT Control Unit

Frnsuliaes loT Control Unit 1#§uain Solar Charger sinusng USB type A male to
Micro-USB Taeluilawes Solar Charger azifionsiadniuges USB type A female wavil loT
Control Unit azidousiaidfiutes Micro-USB a4 DEVIO NB-DEVKIT
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1. MuazdnnuauURvawilwasivad

& INSHINESOLAR
[ ZXM6-NH144 Series

9BB HALF-CELL Monocrystalline PERC PV Module

435-460W

POWER RANGE

21.16% 0.55%

MAXIMUM EFFICIENCY YEARLY DEGRADATION

@ 12 YEARS PRODUCT WARRANTY @ 25 YEARS OUTPUT GUARANTEE

® (€ e

£C61215NEC 61 730/KC 61701 /6C627%

Common Sandasd

&0 14001: Erdssrevartal Mazagamant Syaters

50 9001: Quatty Managerert Sywem

Guiramued Power
2
#
| 55
)

SC45001: Cecupational Hasth ard Safety Managerrert Syvien

KEY FEATURES

Excellent Cells Efficiency e Better Weak lllumination Response

9B8 technology reduce the distance between busbars and
finger grid line which is benefit lo power increase.

Anti PID

More power oulput in weak light condition, such as haze,

cloudy, and early morning.

( TW Adapt To Harsh Outdoor Environment
Ensured PID resistance through the quality control of cell Resistant to harsh environments such as salt, ammonia,
manufacturing process and raw materals. sand, high temperature and high humidity environment.

ljk ] TIER1 () Excellent Quality Managerment System
P

Global, Tier 1 bankable brand, with independently certified
advanced automated manufacturing.

Warranted rekability and stringent quality assurances well
beyond cartified requirements.

Founded in 1908, ZNShine solar is a world’s leading

ounded in .
of 10GW. Bloomberg has isted ZNShine as a global Tier 1 PY module maker, Today 2r
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Znshinesolar 9BB
Monocrystalline PERC PV Module ZNSHINE

Barcode 1 3541 14
i Cells temp. = 25 °C
T T } 7 nf Inoident I, = 1000 Wi
165, %)
Drinage holes |
T T e D \oees — e - Inidot ad. =800 Wi
[ _f_ij ; z,
Label TH— c Incident Irrad. = 600 W/m*
o
T E s
‘/ 5
g s - &) Incident Irrad. = 400 Wi
Larrsd 2 aF
Incident Irrad. = 200 Wi
2f —
30
o L 1 .
o 0 £ ) W E
a= Voltage [V]
B-B
Junction box Iz
500
@ Cells temp. =25 °C
— Inident jrag. = 1000 wine
oo 2 B T incident Iad. = 200 Wi
4
A A 14
! = £
Grounding holes. identification 3
o7 2
= S
U LER R LR R — [
W | —
g
Front View Back View W W )
Voltage [V]
*Remark: customized frame color and cable length available upon request
Nominal Power Watt Pmax(W)* 435 440 445 450 455 460 Solar cells Mono PERC
Maximum Power Voltage Vmp(V) 40.80 41.00 41.20 41.40 41.60 41.80 Cells orientation 144 (6x24)
Maximum Power Current Imp(A) 10.67 10.74 10.81 10.87 1094 11.01 Module dimension 2094x1038x35 mm (With Frame)
Open Circuit Voltage Voc(V) 49.70  49.90 50.10  50.30 50.50 50.70 Weight 23.5+1.0 kg
Short Circuit Current Isc(A) 11.26 11.33 11.40 11.46 11.53  11.60 Glass 3.2mm, High Transmission, AR Coated Tempered Glass
Module Efficiency (%) 20.01 20.24 2047 2070 20.93 21.16 Junction box IP 68, 3 diodes
e > L': r/‘:‘“‘d‘ testing Cables 4 mm?, 350 mm (With Connectors)
m, Vm and FF are within £3% tolerance.
Connectors* MC4-compatible
*Please refer to regional datasheet for specified connector
Maximum Power Pmax(Wp) 32520 328.90 332.70 336.10 339.80 343.60 NMOT 44°C £2°C Maximum system voltage 1500 V DC
Maximum Power Voltage Vmpp(V) 38.10 38.20 38.40 38.60 38.80 39.00 Temperature coefficient of Pmax -0.36%/°C  Operating temperature -40°C~+85°C
Maximum Power Current Impp(A) 8.54 8.60 8.66 8.70 8.76 8.81 Temperature coefficient of Voc -0.29%/°C  Maximum series fuse 20A
Open Circuit Voltage Voc(V) 46.40 46.60 46.70 46.90 47.10 47.30 Temperature coefficient of Isc 0.05%/°C Front Side Maximum Static Loading ~ Up to 5400 Pa

Rear Side Maximum Static Loading  Up to 2400 Pa

Wo or more strings in parallel connection

Short Circuit Current Isc(A) 9.09 9.15 9.21 9.25 9.31 9.37

ngle modiule and they are not part of t
different module types.

hould be handled andiinst
ety and installation instructions before using @

ffer.

*NMOT:lrradiance 800W/m? Ambient Temperature 20°C,AM 1.5,Wind Speed 1m/s

d by qualfied peo
PVmodules.

0 have professional skills

and please carefully read the

Piece/Box 31

Piece/Container(40'HQ) 682

*Customized packaging is available upon request

@ Add : 1#, Zhixi Industrial Zone, Jintanjiangsu 213251, P.R. China % Tel: +86 519 6822 0233 [ E-mail: info@znshinesolar.com
Note: Specifications included in this datasheet are subject to change without notice.ZNSHINE reserves the right of final interpretation © ZNSHINE SOLAR 2022 | Version: ZXM6-NH144 2208.E

No special undertaking or warranty for the suitability of special purpose or being installed in extraordinary surroundings is granted unless as otherwise specifically committed by manufacturer in contract document
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2. 38a9uAANANTAYDIBUIDTNDTAMIUIANITNAINUINUNI DA SLIYas

@L"TI“ES Open Energy For All

L] L] i i
Description
Microinverter P
Hoymiles 4-in-1 microinverter is one of the most cost-effective
DataSheet module-level solar solutions, as it can support up to 4 panels

at once and maximize the PV production of your installation.

Both models listed are equipped with reactive power control
and can meet the requirements of EN 50549-1:2019, VDE-AR-N
4105:2018, UL 1741, etc. They're also designed with external

antenna for stronger communication with Hoymiles gateway

DTU.
Features
1 . Lo External antenna for stronger
Easy installation, just plug and play communication with DTU
02 With Reactive Power Control, compliant with 04 High reliability: IP67 (NEMA 6) enclosure,
VDE-AR-N 4105: 2018 & EN 50549-1: 2019 6000 V surge protection
A64-1-(2)-005 137
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Technical Specifications

Model

HM-1200 HM-1500

Input Data (DC)

Commonly used module power (W)
Maximum input voltage (V)

MPPT voltage range (V)

Start-up voltage (V)

Maximum input current (A)

Maximum input short circuit current (A)

240-405+ 300-505+

60
16-60
22
4x11.5
4x15

Output Data (AC)

Rated output power (VA)
Rated output current (A)

Nominal output voltage (V)

1200 1500
5.22 6.52
230/180-275

Nominal output voltage range (V)' 180-275
Nominal frequency/range (Hz)' 50/45-55

Power factor (adjustable) 08 Iezgi'r?g.?g]?gtg]ging
Total harmonic distortion <3%
Maximum units per branch” 4 3
Efficiency

CEC peak efficiency 96.70%

CEC weighted efficiency 96.50%
Nominal MPPT efficiency 99.80%
Nighttime power consumption (mW) <50
Mechanical Data

Ambient temperature range (°C) -40 to +65

Dimensions (W x H x D mm)
Weight (kg)
Enclosure rating

Cooling

280 x 176 x 33
3.75
Outdoor IP67 (NEMA 6)

Natural convection (no fans)

Features

Communication
Type of isolation

Monitoring

Compliance

2.4GHz Proprietary RF
Galvanically Isolated HF Transformer

S-Miles Cloud®

EN 50549-1: 2019, VDE-AR-N 4105: 2018, UL 1741, ABNT NBR 16150,
IEC/EN 62109-1/-2,IEC/EN 61000-6-1/-2/-3/-4, IEC/EN 61000-3-2/-3

*1 Nominal voltage/frequency range can vary depending on local requirements.
*2 Refer to local requirements for exact number of microinverters per branch.

*3 Hoymiles Monitoring System.

A64-1-(2)-005

138
WUU Anda. ME-003



Tasanmamsanyaziauiveoonoimasansos Iasldndaunasoinaduasszuy

' 4 f - A 4
avguauariuma Tulad leTofl ivemsaaiuazeosvinaan (PM 2.5) Tununensisue

3. 88 duAANANTAYDIBUBTNDIAIMIUNITAUANNITIIIUYDIUL

anwaen18uan wazdung

Q) i @ W1 bc +

@ 1uvganainau Tdin DC-
() uidengansine () Wi AC

(@ 1Jusisen neenaugnastuaziTusefitla
(%) aousnua (1) meeanaenainaiuaTaEAY
(©) usma
A64-1-(2)-005 139

WUU Anda. ME-003



= Y] [ a 9 [ a o ] = = d' 1
TfmmimiﬁﬂmuazwmumaWaﬂmmﬁmmazTﬂEJ%‘W@NmumaWmmmgiwumuqn@uawmmﬂiuiaﬂ"laiw Lwamia@duazaawum
< A 4

1an (PM 2.5) TununasIse

4. 519asRgALNUNINNISHIUaNe lWvaITTUURUUTYIIUIUNUSLUU GRID

WIRING DIAGRAM BOX
AC&DC BOX blower moﬁ
| S
— —
MCB SURGH MCB SURGE MCB SURGH
AC AC AC AC DC DC
| MICRO INVERTER
HM-1500
I T I —
SONNER INVERTER f
Model: SN2200 — ®
3
2
L ‘ N ‘DC+‘DC7‘ FLOW‘F‘LOW‘FWAT‘FLQAT‘ R ‘ S ‘ C PV-1 Pv-2 PV-3 Pv-4
LITd w
© = o
—|ONIMI< | ONI[LO|O| ™~ | 00| Od|~— —
=== === === = nl _
1x1C=6 Sgmm IEC—01 /Ground

panu Tag Waenans Juew
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WIRING DIAGRAM BOX
AC&DC BOX blower moﬁ
| S
— —
MCB SURGH MCB SURGE MCB SURGH
AC AC AC AC DC DC
| MICRO INVERTER
HM-1500
I T I —
SONNER INVERTER f
Model: SN2200 — ®
3
2
L ‘ N ‘DC+‘DC7‘ FLOW‘F‘LOW‘FWAT‘FLQAT‘ R ‘ S ‘ C PV-1 Pv-2 PV-3 Pv-4
LITd w
© = o
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sreazideamalulaglolad

szuuleleft (IoT) dwmiumunuverlenanadaaiey iinguszasdiilensaaduusednsam
msvhanuveswiazgunsalluvelan anfiu Air blower finsléiduwesinnislivavesauly
e, Tufafvidnsliiduee s nseiuhuagsuminosoridangudvindlugmenen
fifumesindnsinislvavesnii iusu Insgunsaivianuaazdedoyalum loT control unit
Wiedadayanonluds platform dw¥un1s monitoring MsvauYeszULNeen Tneszuy
loT fananaglinsdoanssing protocol Modbus RTU/TCP ludruvesnisdsdoyaninszuy
dioludafiuuazuansuauu Platform tulén1sdearsuuy 4 Generation %30 4G H1u
wievredyyrainsdniedoud Ineldmaluladuuu Long Term Evolution (LTE) @4
a1unsasudstayala 10 Mbps 84 1 Gbps mmaﬁﬁmﬁammwu 4G AUNANSNNTIZA?
\3etnensAeasaseuAquTUsEINe wazanansnfudstoyalsifismenanusiosnisves
FITTUULAT

loT devices loT communication loT cloud

Water quality
sensors

T Cellular connection
<
loT Controller gy
sensors (Inlet) MQTT Protocol

Web application

N
%

wunLEAIEaUnENSIUVDITZU loT vasnananvzuansdIuUsznouRanvasluns

DDNLLUUNINUN

frUszanananazinnsuan (IoT Control Unit) dsunenanainiefieanuuuiuiinis
Aonléifu Micro PLC fioonuuusiifiosasdunisvhausuiussuu loT lasane wazs]
aranatioslunisvhaugs muimudensiedlusreginaignuueumasgiunsldng
Tulsanugeanngsy unnitudsEnunsasesiumsideunten Ladder é?fQL“f]uawmmmigﬂu

b4

Tun15lg91u PLC tiiavinausiunuszuu loT leaneale Ingsieaziden Micro PLC 984

SIEMENS §u 6ED1052-1MD08-0BA1 figntinl4iissil
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Display
with display Yes

Installation type/mounting

Mounting on 35 mm DIN rail, 4 spacing units wide
Supply voltage
Rated value (DC)
® 12V DC Yes
® 24V DC Yes
permissible range, lower limit (DC) 108V
permissible range, upper limit (DC) 28.8V
Time of day
® Number 400; Max. 400, function-specific
® Power reserve 480 h

Digital inputs
Number of digital inputs 8; Of which 4 can be used in analog mode (0 to 10 V)

Digital outputs
Number of digital outputs 4; Relays

Short-circuit protection No; external fusing necessary

e for signal "1" permissible range for 0 to 55 °C, 10A

‘
]
x

Switching capacity of contacts

— with inductive load, max. 3A
— with resistive load, max. 10 A
EMC
e Limit class B, for use in residential areas Yes; Radio interference suppression according to EN55011, Limit
Value Class B
A64-1-(2)-005 144
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CE mark Yes
CSA approval Yes
UL approval Yes
FM approval Yes
developed in accordance with IEC 61131 Yes
according to VDE 0631 Yes
Marine approval Yes

Ambient temperature during operation
® min. -20 °C; No condensation
® max. 55 °C
Ambient temperature during storage/transportation
® min. -40 °C
® max. 70 °C

Altitude during operation relating to sea level

® Ambient air temperature-barometric pressure- Tmin ... Tmax at 1 080 hPa ... 795 hPa (-1 000 m ... +2 000 m)
altitude

Width 71.5 mm

Height 90 mm

Depth 60 mm

o [ = I a s | Y AY Yo < 4 Y o 3 = & 6
ﬁ']‘i/iiUﬂ’ﬁL“UE]?,JG]E]E)ULG]@iLWE]ﬁQﬂE]V]l@iU‘RﬂﬂL‘U‘UL"’U@i vLG’I‘Ll']Li’]LG]E)i 4G LTE 9:UuL5L61999

aunsalieuseLdniu Micro PLC 989 SIEMENS Wuae LAN dadusnnsgiunldluszuy

[

o W &
geavnssu IneTvazdennaaudRiUssduludall
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Wireless Features

Wireless Standards IEEE 802.11b, 802.11¢, 802.11n

Frequency 2.4 GHz

Signal Rate 300 Mbps at 2.4 GHz

11g 54M: -74 dBm
Reception Sensitivity | 11n HT20: -71 dBm
11n HT40: -67 dBm

Transmit Power <20 dBm (2.4 GHz)

Wireless Functions Enable/Disable Wireless Radio, Wireless Schedule, WMM,

Wireless Statistics

WAN Failover Yes

Wireless Security 64/128-bit ~ WEP,  WPA/WPA2,  WPA-PSK/WPA2-PSK
encryptions

Network Type 4G: FDD-LTE Cat4 (800/900/1800/2100/2600 MHz),

TDD-LTE (2300/2500/2600 MHz)
3G: DC-HSPA+/HSPA+/HSPA/UMTS (900/2100 MHz)

Software Features

Quality of Service WMM, QoS

Operating Modes 3G/4G Router, Wireless Router

Management Access Control, Local Management, Remote Management

WAN  Connection | Dynamic IP/Static IP/PPPoE/PPTP(Dual Access)/L2TP(Dual

Type Access)

DHCP Server, Client, DHCP Client List, Address Reservation

Port Forwarding TP-Link DDNS, DynDns, NO-IP

VPN Pass-Through PPTP, L2TP, IPSec

Access Control Parental Controls, Local Management Control, Host List,

Access Control

Firewall Security DoS, SPI Firewall, IP and MAC Address Binding

Protocols Supports IPv4 and IPv6
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Guest Network 2.4 GHz Guest Network

VPN Server PPTP VPN, OpenVPN
Others

Certification CE, RoHS

Package Contents 300Mbps Wireless N 4G LTE Router TL-MR6400
Power Adapter

RJ45 Ethernet Cable

Quick Installation Guide

Environment Operating Temperature: 0°C~40°C (32°F ~104°F)
Storage Temperature: -40°C~60°C (-a0°F ~140°F)
Operating Humidity: 10%~90% non-condensing

Storage Humidity: 5%~90% non-condensing

INURNUAINLAAIANIUAYNTIUVDITEUU 10T Yanananeinia ﬁiwamﬁammmumaﬁﬁﬁ
Wanundatl

. Conductivity EC/TDS Sensor

. PH Temperature Transmitter Detection Sensor

. Liquid Level Sensor

. Water Flow Sensor

. Air Flow Sensor

. CO, Sensor

. Temperature and Humidity Sensor

. PM2.5 Sensor

O 00 N o0 i AWLWDN -

. Anemometer
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1. Conductivity EC/TDS Sensor
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L2

y /) Wy,
W iy
T

Working voltage DC12~24V

Power waste <1W

Measuring range|0-4400uS/cm
(optionally one) 0-44000uS/cm

response time <5S

check the accuracy |[<+2%F*S(full scale)

Signal outputd~20mA

(optionally one) DCO-5V output
ModbusRTU-RS485

Load resistance Current output: Rloads (Uvcc(supply voltage)-3)
0.02Q

Work environment ftemperature 0~100°C

humidity 0-100%RH

Storage environmentitemperature |10~50°C (-20~80°C Peak value)

humidity 20~60%RH

Shape size 65mm*46mm*28.5mm
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2. PH Temperature Transmitter Detection Sensor

orking voltage

DC12~24V

Power consumption

<1W

Temperature range

-20°Cto+80°C

Temperature accuracy

+ 0.5°C

Measuring PH range

0.0-14.0PH

Measuring PH

precision

+ 0.1PH

Signal output]

0~20mA

(optionally one)

DCO-5V output

ModbusRTU-RS485

Load resistance

>= 10KQ)

Current output

Current output: Rload< (chc(supply voltage)—?)) /0.02Q)

ork environment  [temperature 20 °Cto + 80 °C
humidity 0-100%RH
Storage environment [temperature [10~50°C (—20~80°C Peak vaLue)
humidity 20~60%RH

Shape size

65mMmMx46mmx28.5mm

A64-1-(2)-005
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3. Liquid Level Sensor

Features

= Strong anti-interference and long-term stability

= Anti-corrosion material, excellent anti-corrosion performance
and durable

= Anti-blocking design, easy to clean

= Modbus-RTU RS485 protocol, it can be used with display
device, PLC, inverter, recorder and other instruments

= The shell is made of stainless steel and durable, and with
waterproof cable, safe to use

Applications

= Reservoir detection

= High pool pump station

= River monitoring

= Marine monitoring station

= Dammed lake monitoring

= Wastewater treatment

= Deep well level monitoring
= Tank level monitoring

Introduction

The liquid level sensor measures the height of the liquid and converting it to Modbus-RTU protocol. It works with a data logger or other
device which supports RS485 Modbus-RTU protocol.

The liquid level sensor has a built-in high performance and highly sensitive silicon piezoresistive core. The internal chip converts the
sensor millivolt signal into a standard protocol, which can be connected to a computer, control instrument, or PLC. It's small size and
lightweight, and it has a stainless steel sealing structure that can work in a corrosive environment. The sensor is easy to install and
has high anti-vibration and anti-impact performance. It can widely be used in process control, aviation, aerospace, automobile, medical
equipment, HVAC, and other applications.

Specifications Probe Dimensions
Product Model S-YW-01B

Measurement Range 0 ~ 5 meters

Cable Length 5.3 meters

Output RS485 Modbus-RTU Protocol

Accuracy +0.25%F.S

Zero Temperature Drift +0.03%F.S/C

Sensitivity Temperature Drift +0.03%F.S/C

Long-term Stability <0.2%F.Slyear

Response Time 5ms (< 90%F.S)

Measurement Liguid Zz%giyoﬁ?ngl)ve liquid (water, Certifications
Power Supply 11~30V DC

Overload Capacity 200%F.S

Compensation Temperature -10 ~+70 C

Medium Temperature -40 ~+80 C

Storage Temperature -40 ~ +85 C

304 stainless steel shell & 316L
Material stainless steel core & special
rubber-insulated cables

IP Rating 1P68

Device Weight 670g
A64-1-(2)-005 150

WUy Anda. ME-003



o v a 9 [ a 4
Iﬂiﬂfﬂifﬂiﬁﬂ‘lﬂ11,!%13‘1/‘1@JJ‘L!TH6‘1/‘]EJﬂE]1ﬂ1ﬁ6%ﬂiﬂ$TﬂEIGI,“B‘WaQQ'IuLLfN’EJWW]EJ!Lagigﬂﬂ

[ ) f < Pl ]
avguauariuma Tulad leTofl ivemsaaiuazeosvinaan (PM 2.5) Tununansisue

Liquid Level Sensor (S-YW-01B)

Wiring

Diagram

Modbus-RTU Protocol

Default communication parameters: baud rate 9600bps, eight data bits, no check, one stop bit.

Slave address: 0x1A
Baud Rate supports: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

The polynomial of CRC check is 0xA001

The data in the process of data communication is all processed according to the double-byte signed shaping data. If the data is identified
as a floating point number, the write needs to read the decimal point to determine the size of the data.

Read the command format (03 function code) for example

A64-1-(2)-005

Format of sending read command:
Address |Fuction Code |Start register [Start register |The number of |[The number of |CRC16(L) |CRC16(H)
address(H) |address(L) |registers(H) registers(L)
0x1A 0x03 0x00 0x00 0x00 0x01 0x87 OxE1
Returns the format of read data:
Address |Fuction Code |Data length [Value(H) Value(L) CRC16(L) |CRC16(H)
O0x1A 0x03 0x02 0x00 0x01 0x1D 0x86
Write the command format (06 function code) for example
Format of sending read command:
Address |Fuction Code |Start register |Start register |Value(H) Value(L) CRC16(L) [CRC16(H)
address(H) |address(L)
0x1A 0x06 0x00 0x00 0x00 0x02 0x0B 0xEO
Returns the format of data:
Address |Fuction Code |Start register |Start register |Value(H) Value(L) CRC16(L) |CRC16(H)
address(H) |address(L)
Ox1A 0x06 0x00 0x00 0x00 0x02 0x0B O0xEO
Abnormal reply return
Address |Fuction Code |Error code CRC16(L) |CRC16(H)
0x1A 0x80+fuction  [0x01(invalid instruction)
code 0x02(invalid address)
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Liquid Level Sensor (S-YW-01B)

Protocol command list
Fuction Code |Start register address | The number of registers [Data byte Data range Description

0x03 0x0000 1 2 1~255 Read the slave address
Default:0x1A (26 DEC)
0x03 0x0001 1 2 0 (1200) Read the Baud rate

1 (2400) Default:3

2 (4800)
3(9600)

4 (19200)
5 (38400)
6 (57600)
7 (115200)
0x03 0x0002 1 2 0 (not display) [Read the Unit
1 (cm)
2 (mm)
3 (Mpa)
4 (Pa)
5 (kPa)
6 (MA)
0x03 0x0003 1 2 O (H##HH#) The decimal points represent 0
1 (#HHE#) to 3 decimal points

2 (HE.4#)
3 (#H#HH)
-32768~32767 |Measurement Value

-32768~32767 |Read the Zero Point
1-255 Modify the slave address

0 (1200) Modify the Baud rate
1(2400)

2 (4800)

3 (9600)

4 (19200)

5 (38400)

6 (57600)

7 (115200)

1. The modified value will take effect immediately. If it does not take effect, power off and restart.
2.0nly address and baud rate can be changed.

0x03 0x0004 1
0x03 0x0005 1
0x06 0x0000
0x06 0x0001

NN NN
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4. Water Flow Sensor

2
UFM-702  Ultrasonic Clamp On Flow Meter IMARI

| Liquid Type |

This flowmeter can be virtually applied to a wide range of measurement. A variety of liquid
applications can bec accommodated: ultra-pure liquids, potable water, chemicals, raw sewage,

reclaimed water, cooling water, river water, plant effluent. etc

| Measuring Diagram |

Flow Measurement Heat Mcasurement

* No need to cut off water , no pressure loss
® Easy for installation
Supply Pipe® Connect ¢ te = ’
SuUppi) P¢ Connect clamp on temperature tramsducer

can fimish the heat/energy measurement
Return Pipe

] Ml

* No need to cut off water , no pressure loss

2 ¢ Stable and reliable for loag term operation
H P
Supply Pipe,

- - Coancet P1100 temperature transducer,
can finish the heat/energy measurement

Retumn Pipe

[
"
-

=
L

|

e Need to cut off pipe

® With high accuracy and stability

-
N

1

Supply P‘p‘-' Coancct Pr100 temperature transducer,
<an finish the heat/energy measurement

Return Pipe

|
i
i

Dragram Back View

E3SEEEEESE3 e

EEEEEEEEEEaE

¢ LCD Display: 60X 19mm Guide Rail(width is 35mm)
® 4 keyboard operation

® Dimensions: 92X90 X 34mm e Installation Method

A64-1-(2)-005 153
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| Features |

High Accuracy

Better than £1%

Wide Measuring Range

Several types transducer for selection, pipe size from DnlSmm to Dn6000mm

High Reliability

Adopt low voltage, multi-pulse technology to improve accuracy, useful life and reliability.
Strong Anti-interference

Dual-balance signal differential receiver/driver circuit to avoid interference of converter, TV

tower, high voltage line cte.

Powerful Recording Function

Automatically record the following data:

1. The totalizer data of the last 512 days/128 months/10 years

2. The time and corresponding flow rate of the last 64 times of power on and off events
3. The working status of the last 32 days

Far transmission distance, casy for networking
RS485 support wireless network

Support Heat Mcasurement
Connect the temperature transducer, can finish the heat/energy measurement

Items Performance & Parameter

Principle | Transit-time ultrasonic flowmeter

Accuracy | £1%

Operation | 4 keyboards operatioa

1 way 4 20mA outpet, clectric resistance 0 1K, accuracy®. 1%

Convertor | Signal | way OCT pulse outpet ( Pulse width 6 1000ms. dcfault s 200ms)

Output
| way Relay output

Signal 3 way 4 20mA input, accuracy 0. 1%, acquistion sigaal sech as temperature, press and hquid level
laput Connect the temperature transducer Prl00, can fianh the beat ‘cncrgy measarement

Dat .
I":‘:““ Insulate Rs485 seral imerface, upgrade the flowmeter software by compater, support the MODBUS

Special Cable | Twisted-pasr cable, generally, the length under S0 meters . Sclect the RSIRS, srassmnsion distasce can over 1000m

Pipe Material | Stech, Stainless steel, Cast iron, Copper, Coment pipe. PVC, Alssussms, Glass steel product, liser is allowed
Pipe

Installation | Ppe Damced 15 6000mm
Conditi

Sinight Ppe | Transducer installation shomld be satisfied: upstream 10D, dowmstrcam 5D, 30D from the pamp

Single liquid can transmst sound wave,

such as Water (hot water, chilled water, city water, sea water, waste water, ¢tc.);

Type of Liged] Scwage with small particle content: Oul (crade osl. lebricating oal. diesel odl, fecl oil, et ):
Measuring (:bcm»uls (alcobol, etc. ) ; Plamt efflucat; Beverage

Medium Ultra- pure liquids, etc

Femperaturd -30"160C

Turbidity | No mere than 10000ppm and less bubble

Flowrate | 0 £7m/s

Working Femperaturd Convertors <20 60T ; Flow Trassducer: - 30 16071

Enviroament Humidity | Convertor: 85%RH: Flow Transducer: can measare snder water, water depth™2m (umsducer saled ghee)
Power

Supply DCE-36V or ACIO-30V

Power '

consumstion | !+ 3%

Dimension | 95+95+35MM(Convertor)

A64-1-(2)-005
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5. Air Flow Sensor

KlMoO Technical Data Sheet

INSTRUMENTS Pressure / Temperature / Humidity / Air Velocity / Airflow / Sound level

Temperature and air velocity

transmitter T
CTV MO [ 1.
KEY POINTS 'y /
®
- Measuring range from 0 to 30 m/s and from 0 to 50 °C —
- 0-10 V or 4-20 mA output, active, power supply 24 Vac/Vdc (3-4 wires) = &
- ABS V0 housing, IP65, with or without display
- Alternating display of air velocity and temperature = S
- “Ya turn” system mounting with wall-mount plate ; > )
- Housing with simplified mounting system L = - ‘T‘
FEATURES OF THE HOUSING P
o 150 mm ou 300 mm Duct model Material
ABS V0 as per UL94
. lo o Protection
1P65
| o1mm Display
LCD 10 digits. Size : 50 x 17 mm
E Alternating display of air velocity and temperature

Remote model
Height of digits
Values : 10 mm
Units : 5 mm

13 mm Cable gland
For cable @ 8 mm maximum

Weight
164 g

109 mm

Cable of remote probe : length 2 m and
@4.8mmin PVC

PART NUVIBER

To order, just add the codes to complete the part number : Example : CTV 110-AOD150 )
CTV110 temperature and air velocity transmitter,

CTV110 | — — ’ ‘ — ’ ‘ — ’ ‘ active 4-20 mA, with display and remote probe of
150 mm length

| Probe ‘

A : Duct

Power supply / Output ) D : Remote Probe length
A : Active — 24 Vac/Vdc - 4-20 mA ) .Dlsplay 150 : 150 mm
V : Active - 24 VacNdc - 0-10 V O : with display 300 : 300 mm
N : without display
TECHNICAL FEATURES IN TEMPERATURE
Measuring range From 0 to 50 °C (possibility to set the output on the following ranges : from -20 to +80 °C, from -50 to +50 °C and from 0
to +100 °C)
Accuracy* +0.3% of reading +£0.25 °C
Unit of measurement °C, °F
Response time 1/e (63%)5's
Type of sensor Pt100 1/3 DIN
Resolution 0.1°C
Type of fluid Air and neutral gases
*All the accuracies indicated in this technical datasheet were stated in laboratory conditions, and can be guaranteed for measurements carried out in the same conditions, or carried out with calibration compensation.

A64-1-(2)-005 155
WUy Anda. ME-003



o v a 9 [ a 4
Iﬂiﬁfﬂifﬂiﬁﬂﬂ11,!@131/‘!@J°L!TH61/\]EJﬂE]1ﬂ1ﬁ6%ﬂiﬂ$Tﬂ611615‘1/‘!axixi'lul,lﬁ\‘l’fﬂ‘iﬂﬁﬂllﬁgigﬂﬂ

[ ) f < Pl ]
avguauariuma Tulad leTofl ivemsaaiuazeosvinaan (PM 2.5) Tununansisue

TECHNICAL FEATURES IN AIR VELOCITY

Outputs settings

Accuracy*

Units of measurement

From 0 to 3 m/s : +3% of reading +£0.05 m/s
From 3 to 30 m/s : +3% of reading £0.2 m/s

m/s and fpm

From 0 to 5m/s, from 0 to 10 m/s, from 0 to 15 m/s, from 0 to 20 m/s and from 0 to 30 m/s

Response time 1/e (63%)2's

Resolution From 0 to 3 m/s : 0.01 m/s
From 3 to 30 m/s : 0.1 m/s

Type of fluid Air and neutral gases

TECHNICAL SPECIFICATIONS

Output / Power supply - active sensor 0-10 V or 4-20 mA (alim. 24 Vac/Vdc + 10%), 3-4 wires
- maximum load : 500 Ohms (4-20 mA)
- minimum load : 1 K Ohms (0-10 V)

Consumption 40 mA (0-10 V) or max. 80 mA (4-20 mA)

Electromagnetical compatibility
Electrical connection

PC communication
Environment

Operating temperature

Storage temperature

EN61326

Screw terminal block for cables @0.05 to 2.5 mm?
Kimo USB-mini Din cable

Air and neutral gases

From 0to +50 °C

From-10to +70 °C

ELECTRICAL CONNECTIONS — as per NFC15-100 standard

A This connection must be made by a qualified technician. To make the connection, the transmitter must not be energized.
For CTV110-VNA, CTV110-VND, CTV110-VOA, CTV110-VOD models with 0-10 V output — active :

To make a 3-wire connection, before powering up the transmitter, please connect
the output ground to the input ground. See drawing below.
\iT GND YV

VT GND W
+ +

1.2 3
@ © ©

Q |

4 5
Q@ o

—FQ | N +

I —
—
wires|

’@@@é@

‘ 1.2 3 456

;
° o

Power supply

Regulator display or
PLC/BMS

passive type

0-10 V output

————4 wires

A64-1-(2)-005

24 Vdc

3wires |
Power supply

[

Regulator display or PLC/BMS
passive type

0-10 V output
m

 or ] +
N L
6 7

oe]

N L

Power supply
24 Vac
class Il

<
<

=12

g

=| 24 Vdc

(NN
Q |w +5
o
Q ||+

ol
Q |~

3 wires

Power supply

+| - +

24 Vac
class Il

pd

W

Regulator display or PLC/BMS
passive type

0-10 V output

3 wires
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For CTV110-ANA, CTV110-AND, CTV110-AOA, CTV110-AOD models with 4-20 mA output — active :

IT GND IV + To make a 3-wire connection, before powering up the transmitter, please connect the
+ -t - output ground to the input ground. See drawing below.
1.2 3 4 5 6 7
©Q 0 © @ O Q‘
27 ey ., PN - L
T 1 2 3 |45 6 1 2 3 W4 5 6/ 7
wire Power supply ’@ 2 2 0 ? © @‘ ’Q © 9 9 9 9 Q‘
24Vde —
— |
 or ] 3 wires
+ - + N L
6 7
ﬂ@ij@i @7‘ N IL
Regulator display or Power suppl
PLC/BMS active type + - + Pov;ir\jgsply 24va§py
4-20 mA output N L @}@ﬂ + - |+ [_classd
Power supply Regulator display or
24 Vac PLCIBMS active type Regulator display or
class Il 4-20 mA output PLC/BMS active type
4-20 mA output
4 wires ———3 wires
CONNECTIONS
Inside the front housing Removable front face Fixed back housing
y.

Output terminal - Power supply terminal
block block

LCC-S

Switch 2 Switch 1 connection

2) 1) Cable gland

SETTINGS AND USE OF THE TRANSMITTER

- Configuration
Itis possible to configure the measuring ranges and the units of the transmitter via switch and/or software.

To configure the transmitter, it must not be energized. Then, you can make the settings required, with the DIP switches (as shown on
the drawing below). When the transmitter is configured, you can power it up.

On-off switch

- Configuration by switch E R !
To configure the transmitter, unscrew the 4 screws from the housing then ! ;eéggﬁ:;:ure ! Air velocity
. ¥ A . ; N g range measuring range
open it. DIP switches allowing the different settings are then accessible. 2/l | setting 2/l | sefting
Sl sl
Please follow carefully the combinations beside with the DIP switch. If the T " it . -
{:} combination is wrongly done, the following message will appear on the 4l ) S:g;ﬁgm ure uni +l ) SA:n‘i’:s';’c"V unit
display of the transmitter “CONF ERROR”. In that case, you will have to Switch 2 Switch 1
unplug the transmitter, place the DIP switches correctly, and then power
the transmitter up.
Configurations m/s fpm
~ Air velocity unit setting - switch 1 1] ]
To set a measurement unit in air velocity, put the on-off switch 4 of the units as shown C s
in the table beside. SE_J ]
4 M |
A64-1-(2)-005 157
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- Ou“”,u;s setting in air velocity — | gonfigurations | From 0 to 5 mis | From 0 to 10 mis | From 0 to 15 mis | From 0 to 20 m/s | From 0 to 30 m/s
switcl
To set a measuring range, put the on-off (ll RN | (N I | o
switches 1, 2 and 3 as shown beside. Combinations | 2 | 2l 2l A | 2 1
3 M) s 1 | ;. I ;] ;I |
JE | 4 | 4 | ) |, ]
- Setting of temperature unit - switch 2 Configurations °c F
To set the temperature unit, put the on-off switch 4 of the unit as shown beside. 1T Tl
Cormbi 2] 2l ]
© 3 sE ]
N | .
~ Outputs setting in temperature -
switch 2 Configurations | From 0 to +50°C | From -20 to +80°C | From -50 to +50°C | From 0 to 100°C | From 0 to 200°C |
To set a measuring range in 1 1 1 1 1 g
temperature, put the on-off switches 1, - _ . . . . =
. inati 2 | 2/l 2l |2 W 2 W |
2 and 3 of the measuring ranges as Combinations 2
shown beside. 3l 3 3. W .l | |l | | G
JET T 4 4 4 s
CONFIGURATION VIA LCC-S SOFTWARE (option) 3
An easy and friendly configuration with the software ! 1 %
You can configure your own intermediary ranges. 2 g g
Example : for a 0-30 m/s transmitter, the minimum delta of the range is 5 m/s. The instrument could be then configured from 5 to 10 m/s. I | g
+ To access the configuration via software : | 5
- Set the DIP switches as shown beside. Ny g
- Connect the cable of the LCC-S to the connection of the transmitter. Switch 1 2
+ Please refer to the user manual of the LCC 100 to make the configuration. 2
The configuration of the parameters can be done either with the DIP switch or via software (you can not combine both solutions). g
75 mm §
MOUNTING R Iromm o <
40 mm 2
To mount the transmitter, mount the ABS plate on the wall (drilling : @6 mm, screws and £ ;8;
pins are supplied). .E Fomm g
Insert the transmitter on the fixing plate (see A on the drawing beside). Rotate the 3 H
housing in clockwise direction until you hear a “click” which confirms that the transmitter & el o £
is correctly installed. @14 mm UN @45 mm ; § E
o g
o g
&/ E
7.5mm §
i g
Positioning of the measuring element in the air flow : air velocity probe ‘8’
The probe must be placed perpendicular to the air flow, as shown beside. sensitive lement (ar velodity) &
For the duct mount probes, it is possible to place the probe's head front of the air flow, and sensitive element (temperaturs) 2
keep the housing straight : £
;

~ Locate the red point marked on the probe's head.

» Remove the screw located on the tip of the probe's body. S
~ Rotate the probe's head by % tum, % turn or % turn, in order to place the red spot front to od sk (mark) airfowdiecion | O
the air flow. , The red point on the probe’s head is a mark that must be placed %
» Replace the screw on the probe's body. face to the airflow. Then, the probe is perpendicular to the 2
airflow. %
£

MAINTENANCE

Please avoid any aggressive solvent. Please protect the transmitter and its probes from any cleaning product containing formalin, that may be used for cleaning
rooms or ducts.

OPTIONS AND ACCESSORIES

* KIAL-100A : Power supply class 2, 230 Vac input, 24 Vac output
* LCC-S : configuration software with USB cable
« Sliding fittings, mounting brackets, wall-mount support for hotwire probes

( www.kimo.fr ) Distributed by :

E115] EXPORT DEPARTMENT
Tel : +33. 1. 60. 06. 69. 25 - Fax : + 33. 1. 60. 06. 69. 29
L e-mail : export@kimo.fr
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6. CO, Sensor

Technical parameter =

Measuring range : 2000ppm

DC power supply : 12-24VDC

Precision : +(20ppm+3%Readings) (25°C)
Average current : <85mA

NoN-linear : <1%F-S

Output signal : RS485 Modbus

Power : <1W (@12v DC 25°C)
Working humidity environment : 0-95%RH
Working temperature environment : -10-50 °C

Pressure range : 0.9-1.1atm

Interface Description

Line Color Description

Brown 12-24 VDC

Black Power supply Negative
Yellow 485-A

Blue 485-B

Communication protocol

Parameter Description

Code 8-bit binary

Data bit 8 bit

Parity bit None

Stop bit 1 bit

Error check CRC

Baud rate 2400bit/s, 4800bit/s, 9600 bit/s default is 9600 bit/s
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7. Temperature and Humidity Sensor

Technical parameter

DC power supply : 7~36 VDC

Temperature Range : -40°C~125°C )

Humidity Range : 0%RH ~100%RH

Accuracy Temperature : + 0.5°C (25°C)

Accuracy Humidity : 3%RH (5%RH ~ 95%RH, 25°C)

Long-term stability Temperature: <0.1C/y
Long-term stability Humidity: <1%RH/y
Response time Temperature: <18S (1m/s)
Response time Humidity: <6S (1m/s)
Maximum power consumption : 0.4W
transmitter circuit operating temperature : -20°C - 60°C, 0%RH - 80%RH
Output: RS485 ModbusRTU

Interface Description

Line Color Description
Red VCC (7~36 VDC)
Black GND

Yellow RS485+ (A)
White RS485- (B)

Communication protocol

Parameter Description

Code 8-bit binary

Data bit 8 bit

Parity bit None, Odd, Even (Default None)

Stop bit 0,1 (default is 1)
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Error check CRC
Device ID 1-254 (default is 1)
Baud rate 2400,4800,9600,19200,38400,115200 (default is 9600)

8. PM2.5 Sensor
ET-Modbus RTU PM2.5 Box V2

v

ET-Modbus RTU PM2.5 Box V2 \fluniaasiainauniaduazaasauiadnluaine aunsansiain
FAaunazadiuasaasauadnfolusedy PM2.5 uag PM10 ‘6 Taelzdiduizias HPMA115S0-XXX was
Honeywell  daiflunaiduiasilduasamaslunsanaiaaaninaimea  Taaldiansnszaiauaiiia
anafuuavinaynaluzanuinudouss  Oug/m3 &9 1,000pug/m3  lugmwwasauidinua
unasAndauaslaLrasiasavaunaluraisiugnforuatnady  ndnnsvinnusasdueas a
aumaaurusuaaLas  widviflaudeazgnuaonargniiudinlilunwaraniaansainsiadu
uad udvazgaitangviuazulaniludya oW dadmwaanuainiuuuy Real Time dueasaunia
Honeywell lvirayaifludianudiniuzasaymadmiuivanudniuzasayaiadiivus - daduiaas
Wnanisialfludayavuudinaa iiammsn‘tﬁmaaﬁuf»hu'auaumnu,muaan‘tummmﬁ'umwmﬁuﬂumaa
aumauazlvinansinaaninlusluuurasdayanuuddnaa idweasiaunsairllssandfadelzonu
Hufuedasiasvqiideizasdunsasiainanuiniusasaunawiuaasluainmaviaalnsailiuilye
smnwasandul ialvladdayamnuauduignaasiunailugnzwinaanaie

1aa ET-Modbus RTU PM2.5 Box V2 agfizin MCU & wnsuilszanananisvineiunadiduiaias saesu
Asfiasadasisniunasanaunsy RS485 wuu Half Duplex #inu Protocol wuu Modbus RTU way ASCII
Command savFudidesd1niy

e anumduiaas PM2.5 uaz PM10

. fi'mummszﬁun'mm"atﬁautﬁamw?uwjai'agi‘luﬁﬁmﬁﬁmumvl'ma”wi'm'ﬁ ON/OFF Relay
Wi lldszanstdouauaualnsallniisnen iy iansvinouzasvaaa’li Alarm
w3a (ilanisvinouradiaiasnsasanmd aruasduaraasgolAuida
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AaiguliGuay ET-Modbus RTU PM2.5 Box V2

o ldAuunavIE W 7-24VDC(wuzin 12VDC waauaialnsaivisaniuausiu Relay)
o damsee RS485 Half Duplex Ainuuanunetay Slave Device ID eaasyanade
o mm‘.’iamiaﬁamsmuﬁmcunmuuu RS485 Half Duplex 628 Protocol wuu Modbus RTU w3a
ASCII Command
o &nsainuaal Slave Address l6daa5s(1-247)3n Ao
o Baudrate 9600bps, Data 8Bit, None Parity, 1 Stop Bit
o fdndosasiunsvinonuuuy
o Read Input Register &hv¥uatuai Sensor PM2.5
o Read Holding Register &115uarua6199
o Write Single Holding Register &#5umiuuaa169e
o Write Multiple Holding Register &hui5ufinnuaa 6199
e 1 Channel Relay
o Relay \flu Contact &asz NO/COMMON/NC(Contact Rating 220VAC / 3A) &u1sa
Anuansldouiad s 3uuy
o puuwindudasaind ON/OFF(Normal Open/Common)
= wuu ON/OFF Power 5VDC/1A (5VDC/GND)
= yuu ON/OFF Power VIN (7-24VDC/GND)
e 1 Sensor HPMA11550-XXX
e uanaay 100 x 68 x 50 mm. (L x W x H) , wiausiianaad

Par\'\cle\.l o
s Airinlet
00T
(r : N)
*
LI %
OJ [ i
-
% *
i 7 Laser
Photodiode A SOUrce | aqer
(5 ) 1 H@drive
= I circuit
°
Light * ¥ oy
tap | | #* O
N T
S #* o
* —1
* o
Photoelectric
converter
Signal
61 wiic! @
\\ [ Teeeseses T

>
Connector : ¥ Air outlet

1. WeaudvarmarIuLIuINIeLn
amAr LA iRILaIREiauaanin aunagniulaaTninlalan

3. WialaTaagerutayalifoniasulasiindidnusn uaziWindidnnsanaunadinadilsena
wadyananayaatiluaunuiniy

4. dyanaazgnaellisyamuauluiasaauinsataasiiialddanasinlsenanadayauardoaan
tuaanunuwliuaasduazaas (g / m3 3)
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AN anIvInatinuay Sensor HPMA115S0-XXX

Characteristic

Parameter

Operating principle

laser scattering

Detection1,2

PM2.5 and PM10

Output datal, 2

PM2.5 in pyg/m3 and PM10 in pg/m3

Concentration range

0 pg/m3 to 1,000 pg/m3

Accuracy (at 25°C £5°C):

0 pg/m3 to 100 pg/m3 +15 pg/m3
100 pg/m3 to 1000 pg/m3 +15 %
Response time <6s
Supply voltage 5V 0.2V
Standby current (at 25°C £5°C)
<20 mA
Supply current (at 25°C £5°C)
<80 mA
Temperature:
operating -10°C to 50°C [-14°F to 122°F]
storage -30°C to 65°C [-22°F to 149°F]

Humidity (operating and
storage)

0 %RH to 95 %RH non-condensing

Output protocol3

UART; baudrate:9600, databits:8, stopbits:1, parity: no

Operating time:
continuous mode
intermittent mode

20,000 hr
depends on duty cycle

Laser class

Laser Class 1: IEC/EN 60825-1: 650 nm

ESD

+4 kV contact, £8 kV air per IEC 61000-4-2

Radiated immunity

1 V/m (80 MHz to 1000 MHz) per IEC 61000-4-3

Fast transient burst

+0.5 kV per IEC61000-4-4

Immunity to conducted
disturbances radiated emissions

3 V per IEC61000-4-6

Radiated emissions

40 dB 30 MHz to 230 MHz; 47 dB 230 MHz to 1000 MHz per CISPR
14

Conducted emissions

0.15 MHz to 30 MHz in compliance with CISPR 14

1 PM2.5 is particulate matter <2.5 pm in diameter; PM10 is particulate

matter <10 um in diameter.

2 PM10 in yg/m3 is calculated from PM 2.5 readings.
3 Contact Honeywell for other output options.
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afanuualun1sdasns RS485

damvualunisinsadasns agldnis@assuuuaunsy  sussuudgyeiar RS485 uwuu  Half
Duplex 6281 Modbus RTU #3a ASCII Command 1aalunisdagisazfitafdivuauadsawisifinasuadnis
dassaunsutiludeil

e Baudrate 9600BPS

e Data 8Bit
e None Parity
e 1 Stop Bit

nAsansadaansluiuua Modbus RTU

Modbus PM2.5 Relay aglaf Modbus Register F1uau 2 agu dwvisuiludnarolunsdaaissening
uasadualnsaiarauansinu Modbus RTU Protocol &9l

Holding Register(16 Bit Read/Write Register)
Address Function Data Type
0000 Read/Write: Slave ID Code(1...247) unsigned 16Bit(1..247)
0001 Read/Write: Alarm PM2.5 unsigned 16Bit(0, 1...999) ng/m3
0002 Read/Write: Alarm PM10 unsigned 16Bit(0, 1...999) ug/m3
0003 Read/Write: Alarm Hysteresis Unsigned 16Bit(0, 1...999) ug/m3

¢ Holding Register[0] 1adAviuaauunaiaa Slave ID aasuasea AMuuamleassning 1-247

e Holding Register[1] TafnnuamszaunsuivLiauuas PM2.5 (0,1-999)

¢ Holding Register[2] TadinuaaseauniIsudatfiauuas PM10 (3u1-999)

e Holding Register[3] lfimvuna dsmaida wiaann1s ON/OFF uas Relay wuudq asizas
Sensor aglnaan Alarm Aifuua'ly TaaasAutaiviieseninents ON/OFF Windredu dratnoiu
dgivua Alarm Hysteresis = 0 ifladuuaa1 Alarm aas PM2.5 = 51 uagAmuadi Alarm
Hysteresis = 0 flad1uas Sensor PM2.5 fimvinduniaunnii 51 agvinly Relay ON waudla
Sensor PM2.5 aamiavdaanii 51 azvinlu Relay OFF doudas PM2.5 2851719 50 wae 51 ana
vinlyi Relay ON/OFF afuduliuniasg usifladvuadr Alarm Hysteresis = 1 ifadiuas
Sensor PM2.5 fianvinduniaunnii 51+1(52) agvinlu Relay ON waziia Sensor PM2.5 anaav
Waund1 51-1(50) awvinli Relay OFF doufiadn PM2.5 windu 50 S9azvini Relay OFF ua
Relay azi3u ON 8na%s iaduae Sensor PM2.5 = 52 unu

Input Register(16 Bit Read Only Register)
Address Function Data Type
0000 Read: Firmware Version Unsigned 16Bit
0001 Read: Sensor PM2.5 Value unsigned 16Bit(0...999) ng/m3
0002 Read: Sensor PM10 Value unsigned 16Bit(0...999) ug/m3

e Input Register[0] 1duanva aav Firmware Version
o Input Register[1] 1duanvan PM2.5 tfluaaudiruiutén 16 Bit fa1sznine 0-999
e Input Register[2] 1uaada PM10 tfluAaudnuiuéiu 16 Bit fia1szning 0-999
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1 Ansdvanuan war Ainiuaal Configuration a1

Modbus PM2.5 Relay azld Holding Register way Modbus Protocol Tuns&akinua
fusuivuansvinukardemrndinasinquasuasn  degldanunsadearudisanuy  uag
Holding Register 6199 si1unn9 Modbus RTU 1aalal Function 0x03(Read Holding Register)
dmsudoatudiann Address sewine 0 &9 3 wia laf Function 0x06(Write Single Register)
dmFurinuaa1 1y Holding Register sinumid 0 &9 3 auandu soaisadofl

Holding Register(16 Bit Read/Write Register)
Address Function Data Type
0000 Read/Write: Slave ID Code(1...247) unsigned 16Bit(1..247)
0001 Read/Write: Alarm PM2.5 unsigned 16Bit(0, 1...999) ug/m3
0002 Read/Write: Alarm PM10 unsigned 16Bit(0, 1...999) ug/m3
0003 Read/Write: Alarm Hysteresis Unsigned 16Bit(0, 1...999) ug/m3

m15719 uanvenuile Holding Register a11isurviuaai Configuration 6invg

AQI PM2.5 | PM10 szduAMAIWANINA
Wi 242109
0-25 0-25 0-50 fiun
26-50 26-37 51-80 o]
51-100 38-50 81-120 unaie
101-200 51-90 121-180 BufinansuaaguAW
11nn31 200 11nn31 90 11nn31 180 finansenuanaguanIn

M3 UAAY ANTTsuuazraavauatdnTuaina wsauiiauiu scauaainInaine

PM, . PM,,
AQI (uan./av.a.) (uan./av.a) (P
wan 24 f;iuoa'mﬁm ‘
0-25 0-25 0-50 ‘ 0-&
26-50 26-37 ‘ 51-80 ‘ 36 4
51-100 38-50 ' 81-120 ‘ 513
101-200 51-90 ‘ 121-180 I -

e e |

2naRas LA aIISHAIEINAIMAN T lunIsA Y

«  PM,; tadn 24 Hiwvaaulas : Wilasniusaanundnuas nia uan/auy. wia pg/m’
«  PM)gadn 24 Hrlmvaariias : Wulasniudaanuidniugs wia uan./au.. w3a pg./m’
o 0;tadn 8 HTwvaariias : @uluriuaruaiu wia ppb n3a 1/1,000,000,000

«  COaan 8 frluveaiias : duluatudru wia ppm wia 11,000,000

o NO, tads 1 $Tu0 : dHuluiiuarugiu wia ppb uia 1/1,000,000,000

* SO, @dn 1 92T - Suluiuaudu wia ppb W3a 1/1,000,000,000

2iayad1989a1n website navIRNITAUAINAIAALALLREINTNAILANUAN
http://air4thai.pcd.go.th/webV2/aqi_info.php
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2 msdvanuan Input Register(Sensor Value)

luuasa ET-Modbus RTU PM2.5 V2 Box avsasiumsidiausiadu Sensor @msuasiadu
Atluavaavunaid@nluannma Taa Sensor &unsansiaialdivaumaduavaasuuia 2.5ug
wag 10ug lusiiendu wazazld Input Register waas Modbus Protocol Tunisgernuauas
Sensor lugtuuuuadiaziwuin 16Bit glaaansadearusiuas Sensor 19 PM2.5 uag PM10
§1un19 Modbus RTU Taalal Function 0x04(Read Input Register) &sa1ua1ain Address 0 &9
1 suadiu Taasisiuviedod

Input Register(16 Bit Read Only Register)
Address Function Data Type
0000 Read: Firmware Version Unsigned 16Bit
0001 Read: Sensor PM2.5 Value unsigned 16Bit(0...999) ug/m3
0002 Read: Sensor PM10 Value unsigned 16Bit(0...999) ng/m3

e Firmware Version tHluswasuuag Firmware 1afu 110 wunaéiv Version 1.10
e PM2.5 iflumilfunaaynaiaduazaasauia 2.5u iA1sendne 0-1000 fuwiaenilu pg/m3
e PM10 flumsunataunaiaduazaasauia 10p da1sz1ine 0-1000 fdniaenilu pg/m3

AsauA Input Register aunsavinlalaalyd Function 0x04 (Read Input Register)
ANELUUILAALATRUDIAITIFDINITATUAIANTITS
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9. Anemometer

Cable outlet method Waterproof aviation plug
model JL-FS2
name Universal wind speed sensor

Current type 4-20mA / voltage type 0O-
Signal output method

5v
Sensor style Three cups
Starting wind speed 0. 4-0.8 m/s
Resolution 0.1m/s

Effective wind speed measurement | 0-30 m/s or 0-60 m/s

range
system error + 3%
Transmission distance > 1000m
Transmission medium Cable transmission
Wiring Three-wire system
Operating temperature -40°C ~80 °C
Supply voltage DC12-24V is universal
Power consumption Voltage type MAX<0.3W
Current type MAX<0.7W
size See dimension chart
weight <1Kg
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