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ABSTRACT

This thesis presents an automatic efficiency evaluation system for split — type air
conditioner via a smart device, in order to estimate a presently decreased efficiency of
the air conditioner in a real-time situation as well as ultra - convenient including precise
usability. To achieve our research objectives, some unknown variables are essential to be
measured with temperature and relative humidity sensors, wind velocity sensor and watt
meter. After installation and utilization the sensors, all recovered variables should be
transferred to the extraordinary controller came with a math function that use to calculate
efficiency. Then, contrasted it with an energy saving label table based on Thai industrial
Standard (TIS) 1155 - 2536 and 2134 - 2545. Moreover, Ethernet port function, provided
with the controller, plays a major role of communication with mobile application via the
web server. It was found that efficient calculation program for spilt-type air conditioner
and refrigerator able to calculate cooling capacity (Q), energy efficiency ratio (EER),
coefficient of performance (COP), energy-saving label, used-electrical power, electrical
cost per year correctly; trace data in every period and obtain in the table, furthermore,
add additional function in the program and export an obtained data to Microsoft excel

which leads to a result immediately.
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No8)

2.1 FawlsifinadesruuUssiulszansniadasuiuainia
1) dulszneuTesINALsuazAT U N (Composition of Dry and Moist Air)
TuduusserneUsenoudediudseneuvesinaannine levuardaiovusieg W
pfunaviu Gedadevuiiviinudesnienmnnidifinnsandadedudn q Tu
aumsomiawte  dleddlevuardndedusenlunun  esildwdszneundn  ae
Harrison leuiinAndesidudidrulseneulngussanavesomeuis  [Huuiunns
WU Nitrogen 78.084%, Oxygen 20.9476%, Argon 0.934%, Carbon dioxide
0.0314%, Neon 0.001818%, Helium 0.000524%, Methane 0.00015%, Sulfur
dioxide 0 fia 0.00019%, Hydrogen 0 fi1 0.0005% AMFNRUSVOMNALILANG
(Relative Molecular Mass) YesdUUsENOURIMLAYBIEIN AR ITLIN  28.9645
$radafu Carbon 12 scale [1] fadusrasiivesfedmiuarnmauiailosnadeiu

Carbon 12 scale Aa

R, =212 57085 WkexK) (1)
= ———— = 287. %

¢ " 28.9645 &

dlo R, Ao Apsiivesinedmiueinieusi

ANUALEINAN 2 BeAUsENOURD BINTFWY (Dry air) uavloun(Water vapor) loun

I

Tupnaduennmadueingud Ory ain) Sergegailugngegaviiiuivgaumgiiuazaunu

1 v

Lo

ﬂy =l U ﬂl at ﬂl - 4 1
USTEINTA IAGIEATDIAINTUDINATENTIPNDNM  IABNFIDBWEN AR STV
ANMULANTUDINE AuAnIUENTNaURILTUEnUN NSaU 919BaNNURSPURBYRAD U
ANTUEINA AuanuznsnauiiAuduiusueialianavedn (Relative molecular of

water) UU19 18.01528 914847U Carbon 12 scale matiuamaivasfinedmsuletife

8314.41

R, = —— = 1461.52 J/(kexK ¥
W 18.01528 ey @)

o < 1 q‘ [24 3 s .n‘
e R, feo Arpsnvesinadmiuleun



gamgiuazanuauuilsiainvesoINalutuusIIna - aungelasldsundas

J d - & 3 2 - 1 -
malAgveIuImeiimansuarazionna  luduussenirniguarsnderigungd
o o o d d_ o ¥ = T <
WaEAMNAUMLSEAUANGINUGEUIAY Tsedudmsla gamgilinnsgnu 15 °C imunu
UILSIWRSNIASEIN 101,325 kPa @aunilazanaauuuidudy  vnsliiaseiiuanugeann

T 1 & o = kv s a
szeiudmela aungarutuusseelnsinafies (Troposphere Jadutuussenianiiign)
1 A 1 1 =f h‘-”

wazaniduainfl o veulnsRERBnsInwed (Tropopause) ABUINAUUIIEINFENTILAE

Wes (Stratosphere) luduussennieinsinailes (Troposphere) UsznaudigaInIAlianig

wa -l I e

= S = S 2 o <
VAR Bendrfeauysal Sussiagalaniludinsiivuin 9.80665 (m/s) [2] Aan15197 2.1

= v n‘j P at !
M19199 2.1 LLﬂﬂQ‘?J'ﬂHallWﬂ'iEWU?JENﬂjUUﬁiB'm']ﬂ (Atmosphere) NITAUAIIUEINNE

Altitude (m) Temperature (°C) Pressure (kPa)

-500 18.2 107.478
0 15.0 101.325
500 11.8 95.461
1,000 8.5 89.874
2,000 2.0 79.495
3,000 -4.5 70.108
4,000 -11.0 61.640
5,000 -17.5 54.020
6,000 -24.0 47.181
7,000 -30.5 41.061
8,000 -37.0 35.600
9,000 -43.5 30.742
10,000 -50.0 26.436

Data adapted from NASA (1976)

2) weslulauniinvenidudh (Thermodynamic Properties of Moist Air) Aauviad
waziounsetvonidud smuslifiandu 0 flgn Triple point (0.01°C) figamai
maaﬁ‘;flsxui’mqm Triple point fiugm Critical point gl (veuvasoler)
avUTngsuiustvanna Senanuziassiiieunaduiuarlathdud Tunis
manaLTAvesrmN e MANNUATR  Foanslimudulethdud  uazdne
dhummdudusaeminanmidnn mmaneslilauiadvenidui wiedmnn

INAUNTVDY Hyland and Wexler (1983b) [3]



ANAUBNMYEN (Veamal) dmugmmagiltnu 0 fia 200°C Ao

IN(Pus) =2+ €y + C3 5T+ C4 X T2+ C5 X T3+ Cg X In(T) (3)

ile C, = -5.800 220 6 £ + 03

C2 =-5516 256 0 £ + 00

C3 =-4.864 023 9 £ - 02

Ca= 4.176 476 8 £ - 05

Cs =-1.445 209 3 E - 08

C{5 = 6.545 967 3

In Ao Gana33UVA (natural logarithm)

'
-

Pws A8 AUGUBUAM, Pa

=oa)

T fe gaunpilduysel, T = t + 273.15

v

Coefficients veau"s (3) A (C; B4 Cg) AATevilaulag Hyland and Wexler 1983b [3]

3) muwlsAuTu (Humidity parameters) 8ms1@UAMAY (Humidity ratio) e
dy d 1 =l 1 o v du Elll 1 a a 1]
ANNTUNEgWIBRANBY vuAlY W umuAMuTueINandua Wiy dnsduues

waredlouneinareeINIALI NuTsTiufegandumn wla

- 2 @

gnsIdwAMLYY W winiugnsndalia (Mole fraction ratio) Ae X, /X, aauee

dnsndiuanaluiana (Molecular masses) Ae 18.01528/28.9645 = 0.62198 axld

W= 0.62198 f{—"’ (5)

a

AUTUT AN g (Specific humidity) Aa BnsrdILYBNaTRIlEYT FauaYIIvLA

Y90 INATUNGNNT 92l

— _@.W_.(
7= M)
dlonause (1/Mg) azla g = Pw (1/Mq)
! (1/Mq) (Myw+Mg) (1/Mgq)



as

< MW =& A Y} | A yyve &
e W= _M ﬂdL‘uau‘lumau‘uaaam'ﬂaaumqu’uu‘lﬂmu
a

w

E m (6b)

q

W & Ao 1 & w T " 5 3
4) mLLiJ'sm']muwuﬂUQmsaum (Humidity parameter involving saturation) 21N
TR IwUTAMUTY %"d%ﬂﬂlﬂ.lgjLmemﬁmmmmﬂ%uﬁuﬁnﬂﬁ DRI
dv - s [ o [ d‘l‘ d‘f n' s d" 12 I %"
AMUAUDUI M, (tp) UusnsrdunutiueIeIN1AtUdLAIZans auazidunemin
(w%agmﬁ‘u) Mgaungdl t uazANAY p eIy Ay seiiuiunnsdud (Degree of

. ar 1 ﬂy 1 ol 1 dy EJﬂI al
saturation: l.l) AD BNINAIUVDY DATIEIUBINATU W ADBATIEIUDINIAYIUNDUNT

GI -y a < al
W Nouna t HaemMINUAU p LOEINU
u = —— (7)

ANUAUALINS (Relative humidity) @ Aesnsidulua (Mole fraction) aeloun
P ' i Y o P a
X,, luenaiduanselua (Mole fraction) vedlarndusa (X,.s) luenianduun Ngaumail ¢

WAZANAY p 1AEINY
== (8)

5) Anuduiugvesinvauysaldmivanauiiwazenadu (Perfect Gas Relation-

ships for Dry and Moist Air) flefiansanerniauaindrulsenauvesinasy s

[

Aoomewiazlo uwiazdrulsznoulauyfgiumuannisfinvauysaiaal
Water vapor Pw X V=NyRT (10)

e Pg e MINAUUNEILYDIDINIALK (Partial pressure of dry air), Pa

Dy Ao anwduuisdiuvealaunlueinie (Partial pressure of water vapor), Pa



VAo YSunssiuvesdiuusenouvianue, m3

Ng  Ap 91UTDILHATDI0INAUNA

n,, Ao uuvesluavesleun

< ]

R #o Amefivesiine, 8314.41 J/(kg mol K)

T fio sumgiiduysal, K
T3 (9) war (10) Wuaunisinaeauysel
pV = nRT
30 By T+ Py | X V=@, T+ Ry PXET

ld < s 1 :j
e  p=Pgt Pw AD AMIUAUTBIEIUYIZTNDUNINLA

n=MNg+ Ny, A INnuNIMUeYeliavesdulsEnoy

[
o al

NEUN1S (9) D4 (12) Mole fractions Y9 NAWLaY letn A munl el

Dry air Ay = . = L
PatPw P

Water vapor K= - - = Pw
PatPw P

9nauns (5), (13) uag (14) axlddnsnarunnutiu wi (15)

Auns (5) W= 0.62198%
nauns (13), (14) unuen W= 0.62198 Pw/P)
(Pa/p)

W= 0.621982wl/P)
’ Pa(1/p)

Pw
P—Pw

dle p = pg+ Dy W W= 0.62198

(15)



i ow B , 4 = o
\Hoseiutuduii Degree of saturation () A8 L = o 1 97nugu@dunIsy (7)
s

- a X W v
Wie Py WU Dyys LA

W, = 0.62198 2% (16)
P—Pw

Tumenwes Py,,g AuFUdNfveslothiliifislueinie gauuIINLYA (t ) Aasi
Pws ‘Duiisailiiduvesgamalivin uasuanshafivadntesanauduleuivesily

AUTUBINADUA?

AuudLTMS @ a1ndeuluaunis (8)

uwnurauns (14) me Xy, uaz X5 fie

dlouvandumheivesidud o = Pw 100 % (17)

Pws

Jsumsiuwie v %ﬂdﬁ?ﬂﬂ?ﬁﬂ@Uﬂ’ﬂM%uaﬂﬂﬁﬂﬁLLﬁﬂ\?IULV]?JﬂJWﬁ’JEJ'U@x‘]M'Jﬁ‘U@Q

INFLIY

%4

3
m=/k 18
28.96n, : B

V
V==
Mg



A =l Tl g 1
b8 vV Ae Ysuiesvevunvesdludsenay, m3

M, Ao 1avianiavIeIaINIALN, kg

Ng AB IMUIUVDILUAYBIDINIARAY

3INAUNTS (9) way (18) PFUWUSAU p = Pg+ Pw

Paxv __
RT o
V
d@unng (18) Vo —
28.96n,4

vV

wnuAl 1, Tuaunis (18) s me——is
. 289462%g91

RT
v = —
28.96p,

RT
Vi e e
28.96(p—pw)

e R =8314.41 universal gas constant, (J/(kg mol K))
R, = 8314.41/28.9645 = 287.055, (J/(kg mol K))

RT RuT
vV = =
2896(p—pw) (p—pw)

m3 ke

Waunisf (15)
W= DigZ19g-E

P—Pw

WP — Pw) = 0.62198p,

WP = (0.62198 +W)Py,

(19)
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Wp
(0.62198 + W) Pw

RT

- Wp
28.9645(1?"' m)

th p_wnuauns (19) ) agla

RT(0.62198 + W)
~ 28.9645((0.62198 + W)p — Wp)

RT(0.62198 + W)
~ 28.9645(0.62198p)

RT(14+—— 6?198)0.62198

28.9645(0.62198p)

RT(1+1.6078W)

28.9645p
o b RT(1+1.6078W) R,T(1+1.6078W) 3
AU V= = m=/kg (20)
28.9645p p
e Ao USunsiwig, ilo v Ao USanmsdmng Tn3/kg

Vv
R f® mmmaeﬂwamgim 8314.41 Universal gas constant, (J/(kg mol K))
R

. o AAsTivesinedmiuaIneuk 8314.41/28.9645 = 287.055, (J/(kg mol K)

3D

3]

-0

quié’uumﬁ, K

U

o

2 AMNUAUTIY, 101.325 kPa

o]

.
p
W #9 9ns1dmmnuTu

ewiallvesdiulsynavresfivauysaiviiunaruveudasdiuveouialves

dAruUsEnouty MatulaualvsImNTURINAaNLNs Ol ULARAL
h=h, + Whg (21)

B! h A8 UalYIRNLAue A, ki/ke



1l

o at L4

q o uialduwigdmivoinieuns, ki/kg

=

h

o a o ° ) R = |
g o euialdumzdmivlahduinguugiivesdszney, ki/kg

14
e s ]

W P8 onsidiumuaiu

ot

Alaguszanmues hg was Ry (sl
hg = 1.006t kizkg  (22)
hg =2501+ 1.805¢ kJ/kg (23)
da t Ae ’qquﬁmsmwLLﬁwmamm, i %
Aoualiuesnnutueinieainaunts (21) e aunis (22) war (23) unusauns  (21)
asla
h = 1.006t + W(2501 + 1.805¢) kikg — (24)
dle  h fo louvialvesanutiuennie, ki/kg
T fie gaumgiinsziuizung, °C
W e Snsrdumudu
6) pinshmnudu TpdnsvhanubudmivAnwssuurieruduy fvualvansii

[ ] € w o =1 a w =
({RMPY Lauﬁlwamuqﬂ nsaInaniuTEUUINmM mwuag’[uan MTBUAT LLaa‘i'ﬂﬁ'U'lEJIﬂ?J

' & o
wHugUseoaldesguin 2.1
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______________ A -——— condensation E o____
g 5
= 2
o
(5] =
2 5
g l
X - vaparization —— (] |
—————————————— 7 S K ek
: ; latent heat of vaporization /.' 1 :
+— loss —==—————refrigeratin effect : —Z
! ‘ total heat rejected / | | I
: ; at condenser / : : ;
| | U i : : |
hy ha he hy ha
hp
enthalpy (kJ/kg)
DNote

U : total heat rejected at condenser
Y : heat of compression
Z : sensible heat rejected at condenser

o o as [ [ ad a 1 al &
E'U‘VI 201 Liﬂ(ﬂx"l'}]{]ﬂﬂi'Vﬂﬂ']’111LE]‘UVEN‘V]E]‘UQVIL‘UEJuﬁQUULLNuEﬂﬂJGﬁLﬁEJ‘S

- UIUMIIENEEa (Expansion process) AATLAINATTYINILTBEUAAALAY
(@19 A-B) Tagisuanasvinanudunianividuveavardusanaounuees
Ak uauanALAULARN1SYENBiLUY Adiabatic expansion (lufinsiiamse
anAusauliiuasinauiularA e UaUAI)  LAKRATBINITANAIIUAUIY
] v ) I 1 r.v!! P o W 1= I =‘r’
lansinanududruniuvdsuannzdulelpedildiinanuduiu

(Rasanguil 2.1) [4]

- avaunsnanelule (Vaporizing process) intuiiisansyianuidununady
| o I o o § v ° =

Wy (1 B-C) Faaziinsgeaufoudhsruuyiliarsiianauduasuaniuy

Wulemumvaunmsnanedule  saumgiivazauduasin  (sothermal  and

" [] & o 3 [ = & 'J

Isobaric  process) asvihanubunieananaeasduszilisuanuziluleun

s o

S (wmimgﬂﬁl 211

- YUIUNTVBINNTEAFN (Compression process) HNIINNITHINUVBIABINTE
¢ 0 =t a w ¢ a v g va ) =
1wa$ (119 C-D) Feloduinmeduidusrgnialuiininuiugetu auvuiunisle

\wunseta (Constant entropy) v3sualfsuiinuuuliifiaaila (Frictionless
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adiabatic process) HaIINNTHUVBIABNLNIALTDSVLVRAIUAUVDIENTYIN

- -3 | o oA "W = ) P | w
'Fn"lllLgULWNQQ%ULLazﬂ"]La‘LW]aULWﬂJ‘UUW]"]ﬂUUiquﬂqquiaUﬂLﬁﬂULV]’]ﬂU

U d o o - A
waaunamitnssale (Wensangun 2.1) [4]

I . = c.l? P o ]
- QUIUASATULLY  (Condensing process) Infulileansyinaadulvariiu

| o v < -
rouulges  lnglutiausnansyihmnubuszssuismnuiousaniieangnmgil

1 5 nl A la' ot 1 1 b
’i]']ﬂﬁﬂ’l?lﬁl’ﬂ‘i@‘liﬁdﬂ’lmﬁﬁHULﬂUIQBHWQﬂSU (939 D-E) Junisanmusouusls

<l o a a € o v o
(Latent heat) fign E arsvimnuduiuledudn reumuwesiwinnanay

Souduria (Sensible heat) Tu (1249 E-A) a1ntuansvinanuiduasauiiuaudy

a o 4 - <
VBANAIDUMNYA (WAITUIFUN 2.1) [4]

° & <l ' Y [
7) ﬂ’J'n.lﬂ'lu'ﬁﬂVl’m’J'nJLﬁu Q) ﬂ@ﬂ?qQJLéu‘lé{ﬂﬂﬂﬁﬂLgufﬂT’J‘U'JIQJQIQFJL{JUFWLU%UUL%.UU

1 s b4 ﬂ] EJ 1 1
FEWINNATDINGIUAUTBUTDIDINANIUR Y WL UAA ssmwmmméumn%mau

18 Euiduluasanainssuuyinanudy) fueiniasauaintataundu (auieulva

[WsEUUYANULEY) fatalua fdauniseail

v
Q:_(hr_hs)

A%

il AAei 3.968 Btu = 4.187 kJ [4]

wlaavhedu Btu/hr azld

3.968V

= 4.18v (hr - hs)

Q fe AnuauNsayAIEY, Btu/hr

vV #o Usinasavlvaruunuseds, m3/hr

v A U%mmﬁwLWWﬂ’W%’Uﬂ’;W%ﬁ@Wﬂ'\ﬂ, m3/kg
h, fo AneuviadvesoiniAnuteaunay, kizkg

h fo Anewaliveserniadutosauang, ki/ke

3.968 Bty = 4.187 kJ Wlumasiildulasmie k 1Ju Btu
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8) dulsandaussous COP (Coefficient of performance) AoAnltuansusyaniguves
o [ [ ' = ] U =1 :}1»: o a nlﬂLyu
nmavhanuiy  Tesduaidssuiisuseninmavasnnubunlanesiasunlviu
SEUU
AranBuitlsfineduby __ Refrigerating effect

Ardslugluesmniouiilinounsawes Compression work

COP =

1 al A i 4
MNUHUULeAIAYS FUN 2.1 ¢la

Tuvuunseni (Compression process) AaualvatasinAduRnTwyI iU

i -J <l 1 s s -:: o al v
ANNSAUNALUWINAUNS N UNaninsante avla

h.—h
COP = c—Ith - Q
3.41266P, 3.41266P,
3.41266P,

P P w o P W ° ] A d 4 rJ«Lu
e hC s hb AD NANUAUTDUNYNANLVITTUUNIATLEUNITDITUAIE UNLA
nsEUUYhALbu (Refrigerating effect), (kJ/kg)
P, Ao Maalnwihveuaseausueinia, (W)

Q 0] mmmmiﬂmmwmﬁu, Btu/hr

ANAST 3.14266 Btu = 1 Watt [6]

9) dnsdmysranSIUNas EER (Energy Efficiency Ratio) ldo198aiteiUseuiiioy
PLAUUFBmdNIuTBATaAIIEULELATEIUSY 9INIARNLLNASEIM 1B,

=l o s = - A a /
1155-2536 Hnnsfmvumszautanlsy@nsguiniecdiueinmmeenin 5 seduan

NI WBN. 1155-2536 [5]



15

AUNI5UIA" EER AD

& Jlunl T
ANEUNIAVIABAELEUY

EER = - ‘
Mdrnuilineumsalges
PMnukuglieaidesagla
h-—h
EER = —c_ b _ g
Pe PB
EER = Pﬂ (28)

e

dlo he—hp  fe wdmumnadeuiignindiszuurhanuduviedunnusuils
AMNsyUUIAIBY, (kJ/kg)
P, Ao mdslwihweaniossueinia, (W)
A AvaINnsavinasdy, (Btu/hr)

-

10) ﬁaaamﬂisqnm"l%’mw.{jLﬁamé'm'mhwﬁsﬁmﬁgﬂLﬂ%'aaﬂ%’ummﬂLLUULLana"m o
Wor FA  Fnnamsinpuanrtumeluladnssaosndiirnammsanansededad
\3psmInen1sAnCentral Air wsadiulwin 230 Taad 1 wia dflunisasaaiauasiiu
Hoyadosduldad

- Addlwihveusdesiueinia P, = 2119 W

- gamgiinsriizuiivesonemuaning ts = 12.93 °C
C prwduduimdveseiniadiuausng RHs = 70.89 %

- AUFIBNTDDINIANIUANIIY S = 5.77 m/s

- fuitwhdndesauduaudne 0.07 x 0.90 m?

- pamgiinsviuizuiivesonFmuANGY tr = 24.88 °C

- AMUAFUAUIMSUDIDINANTUANNAY RHr = 43.32 %

aa

A8n15A1UI
ANUIUNIATAILY TANUANTY

uUasnn t =10.738 C \Wugamaiiosminaiu K 37naunis (29)

T=t+273.15 K (29)

unuen g ut T = 12.93 +273.15



BRIV R EHERL T = 286.08 K
Frunavnatrusuletindusi Pws nauN15 (3)
ln(pws) ="+% Cz + Cg X T C4 X T2 + CS >< T3+ Cﬁ X 1n(T)

IN(Pys) = 5oom+ Cz + C3286.08 + C; X 286.08 2+ C5 X 286.08 + Cg X

In(286.08 )
In(pys) = 0.3994236287
_ ,0.3994236287
pWS =€
mudilevhaudn Dus= 1.4909651 kPa

AINMAININAUUNEIITaYlaN Py, 3naEuNTS (17)

d)——><1oo %

Pws

wnuen @ ¢ng RHg = 70.89 % way Pyys= 1.4909651  kPa

70.89 Py

100 ~ 1.4909651

1.05694516 = p,,
AMuUFUUsETedleln
py = 1.05694516

ANUIUNIABATIAIUAINNTY W Anaung (15)

W = 0.62198p”w

—Pw

16



o ) v & Al Y 4
p ﬂ']ﬁu@ﬂs'ﬁL'V]']ﬂUﬂ']']NWU“UuU??Eﬂﬂqﬁ‘ﬂizﬂﬂuqmglﬁﬂa 101.325 kPa way

pw = 1.05694516 kPa 2¢ldl

P e S 1.05694516
B 101.325 — 1.05694516
SnsnduALtY W = 6.556412725x1073

ATUIMIALBUTAUAUaLTI8NANNIS (24)

h = 1.006t + W (2501 + 1.805¢)
unun ¢ e ¢ = 12.93 “Cusr W = 6.556412725x103 kPa a¢lé

h. =1.006 x 12.93 + 6.556412725x1073 (2501 + 1.805 x 12.93)
s

AneuaUsuandte R = 29.55818605  kl/kg

ANIUMIUTLINTININIE v 918UANS (20)

RT(1+1.6078W)

3
m>/k
28.9645p $

LVUAT T fne T= 888.283 K lay W = 6.2020584x1073 a¢la

8314.41x286.08 (1+1.6078x6.556412725x10™2)

Y 28.9645%x101.325%103

Usinnssimne v = 819.0122471 x 1073 m3/kg

o - ] 1 Ll d‘ s
AmuramUsuiesaulvatiutetsandwsuAIealsuUeINA V 91nauns (29)

V=3600xSxA M3k

17

(20)



WNUAA S §98 S = 5.77 m/s, uae A = 0.07 x 0.90 m- a¢lé
V = 3600 x 5.77 X 0.07 X 0.90

Jsurnsaulva V = 1.308636 x 103 M3 /hr

ANUIUNIATAILUSATUANNAU

o
wuasmn ¢ = 24.88 C \Wugamgfiosriaaiu K 2anaunis (29)

INAUNTT T=t+273.15 K
WIUAT t Tut T = 24.88 + 273.15
gumiluaunay T=298.03 K

AurumAANGUlaun N 2 p, NEAUNT (3)

In(pws) = +C2 #05 T wly T2 4. Bz 36 TR Gy % 1B(T)

IN(Pws) = goir + Cz + C3298.03+ Cy X 298.032 + C5 X 298.03%+ Cg X
In(298.03)

In(pys) = 1.146327366

p — 61.146327366
ws

auiileviduda  pye = 3.146615296  kPa

AuIUAIAINAUUNEILRdletn p nauns (17)
w

d)———><1oo %

18

(17)



unuA My RH = 43.32% uaz Pyys= 3.146615296  kPa

43.32 P

100 ~ 3.146615296

1.363113746 = p,,

AuRuUdneeslelr p, = 1.363113746
o 1 al 1 4}
AAUMIANENTIE@UAMNTY W anaunis (15)

W= 0.62198

Pw

P—Pw

o Yo w ) | o %
p AvualiyIAuAUAUTUUSTEINANSEAULMEIaRD 101.325 kPa

was p, = 1.363113746kPa 2zla

1.363113746

W =0.62198
101.325-1.363113746

8.481527505x1073

I

DRTIAIUAINUTY w
ANUNMAL BN UAUALT18INAUNTT (24)

h = 1.006t + W (2501 + 1.805t)
unuen ¢ §e ¢ = 24.88 “Cuay W = 8.481527505x1073 kPa 9¢ld

hr = 1.006 x 24.88 + 8.481527505x1073(2501 + 1.805 x 24.88)

ALouviaUAuaNIe Ry, = 46.62247212  kl/kg

19
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ﬂ"'m'smmmmmmmﬁﬂmﬁmﬁu Q NaUNS (26)

3.968V
= T (h, — hg) Btuhr (26)

wnum Ve V = 1.308636 x 103 (mS/hr) way v = 819.0122471 x 1073 (mB/kg)
ey hs = 29.55818605 (kJ/kg) waz h = 46.62247212 (k//kg) A

3.968x1.308636x103
4,18x819.0122471x1073

Q= (46.62247212 — 29.55818605 )

Q = 25.88284265 x 103

AUIUMNENUSEANGaNTIaUT COP (Coefficient of performance)

9INANNTT (27)

Q

COP = —————
3.41266P,

WnuA Q =25.88284265 x 103 Btu/hr way P = 2119W

e

25.88284265 x103
3.41266x%2119

COP =
AdsyanSanssauy COP = 3.579216702

AMUIUNIONTIEIUUTEANSAIWWESIU EER (Energy efficiency ratio)
N@UNTT (28)
EER = 2 (28)

e

wnuAn Q = 25.88284265 x 103 Btu/hr way P = 2119W

25.88284265 x103
EER =
2119

BNI1AIUYUTEANTNIMNATUY EER = 12.21464967
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- é v a ar 1 = =) ot
WATAUININATTNN 2.2 MUUIATFIU LN, 1155-2536. la5eAuans1@1uUsz@nsnIm wasau

EER = 12.21464967 ((Btu/hr)/W) suwivangiauaainusendandaanuues 5

L s oa 7 s 1
11) agUanmsAlimuseansnmiedesfusmauuuuendau

G (29}1‘?1’LLﬂ.lawhqzumﬁOC \Jugaumgiik
T=t+273.15 K
aunns (3) Wenuamaauduleddud P, (i kPa)
In(Pys) =2+ Gy + €3 +T + €4y X T2 1 C5 X T34 Cg X In(T)

aunns (17) Tfunmaruduuduvesion pw(wmﬂ kPa)

b = —= X 100 %
1%

p
ws

aunns (15) Todunamiadnstaiuausy W il L)

w- 0.62198-2

Pw

auns (24) Toauumaeuial h (MUl kizke)
h = 1.006t + W(2501 + 1.805¢t)

¥ o = o 1 3
aunns (20) lToAuaumUTungduwag v (mie m /kg)

RT(1+1.6078W)
~ 28.9645p

(29)

(3)

(17)

(15)
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v o = 1 1 L 1 3
- a@uns (29) 1A wamUsuinsaulvanugesauag V (Mulg m /hr)
V=3600xSxA4

- a@ums (26) MAwamaNaInsavineudy Q (vae Btu/hr)

3.968V
"~ 4.18v

(h, — hg) Btu/hr

- auns 27) [eunumdulseansaussous COP (muhe Tauifl)

Q

COp = ————
3.41266P,

- auns (28) TMuwamsns1a uysEAnS A WnWa1u EER (wuhe (W) Btu/hr)

Q
EER = —
F.
-] 4 =l n| < at a o d‘ at <
- e EER WiWisums1ed 2-2 iemssaudseaninmuadnissdsueinianie

ol s A s 1
PUELEVRAINUTENEIANAIUVDUATDIUTUDINALUULENAIU

2.2 WNTFIUAAEIUNTIH (18N.) vauAsasUTuamAriauendIu

yan. lefin1snedeunaz Suselszansnmuaaasssusuameaviinuenaiu Tiduly

Nl Wen. 1155 — 2536 FldAsniseuIunINanITy ASHRAE [5,6,7,8] Ingdsnisiasail

221 ABmstuiindayaivenadeulssansniniaieslivenie

L4 < at o ) v ar n’lJ
‘[ViLﬂ‘SENUTU'EJ’]ﬂ'1ﬂ“ﬂ'N']‘L!‘V]ﬂ?'ﬁx%ﬁ?j‘ﬂﬂﬂiﬂ.ﬂaﬂ’nﬁﬂﬁu

o/ 0‘5 s a a o [l .
Jumeszauauusavasinadluiidumiassga (High speed)
Uiu

n5729aU Ul ATEIA AU HAUNIIN LT DIANINY

-

sgamniiasluadnlindumis 24°C fis 25°C

See

retlveumaiiviesegluannzeamaiiaunail 24°C s 25°C Tdnaszanm 15 uil

2.2.2 Yayandaen1suuiin

1)

PUIAAIIUNT LA AINEMVDIYDIANTIE  IAVUIRAIIUNINWATAIILENIUDIYD

1 13 ar P ¥ o ﬂ‘l‘ al ar 2 1 !
AUIYMIUAFULUAT LWE)I‘Uﬂ”lU'JﬂJﬁ']‘Uu']ﬂWHVWﬁ'\Wﬂ A (M) VITDIEUINYUDY
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233 wuuiAsesridavindndu (Water Chiller) [9]
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2.4 HMI Touchscreen [9]
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2.6 Modbus protocol [11]
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2.7 waunaiaduuuiiefie (Mobile application) [12]
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APPLICATION FRAMEWORK

Window Content

Ctivity Man r
- Wy iaage Manager Providers

Telephory Location
dage Manage PHODY Gt
Package Manager Marager Manager

LIBRARIES ANDROID RUNTIME

-
Surface Manager il fega Core Libraries
ramework

OpenGL | ES FreeType : Machine

LINUX KERNEL

Flash Memor

< ¢
UM 2.11 uamsanndnenssuvesuounsesn

MnlassadvesszuuUidRnisueunsess sxdanaledn dnsuuiesnundudi q
ol - P W | & o e v ° a 1 = da
Aflemufsuilesu  lasdwuvuanasiludungldnuinisiodelaense  GaifAediuves
- Z 5 o e/ i LI 1% ! -J
(Applications) 9ntuAvzdwuamnluesdszneuduy q auaiu uazaavineaidudiud
= [ 1 . o € o = e ] 2/
fnrefugunsallagniuna Linux Kernel nssasieveauounsesn weivzesuredudugla
giatl
. . ! . . = ] = o a wa <4
1) Applications @21 Application w3eduveslusunsuiilinfuszuuujufinig wiedu
nauvealusunsufigléaulsviinsfindsly negldnuannsadenlilusunsudnnla
ﬂ!‘ o 1 ﬂi' s 1 %4
Tnonssdenisyiauveansazlusunsuasduluauiginm Wsunsulaesnuuuuay

Weaulpnluswnsuenld

. . 1 el [ = P v w @

2) Application Framework 1Hudiunfimsiaunduy  ielwindawnanansaiaun
Tsunsuldagaan wagiiuseansamunndstiu Tngdnwanlddnludeainuiludiu
Aflmugagnuins ieAiinsinuiaisnisienldau Application Framework

1 A 24 s v L] 2/ n; | 1 |5 at ot 1 ]
Tudhuddeinisldanu wanhunldau Salvarengumeiu Mot
P & i o oo P o o
Activities Manager IUUNGUUBAYAATE  IIANITLNYINUNITNITN UV

wmalusunsy (Activity)
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Content Providers (lunguuesgadds fldlunisitndsteyavedlusunsudu

| d v o=y
wazannsoudstudeyalilusunsududiiale

" | 4 © v o & s [ L v -
View System Lﬂunqmm‘qﬂmm ANYAUNTTANSIATIAT1VBIUNLNDT

] Aﬂ 1 al v
Ltaﬂqma‘[umuwmmaﬂvm‘ﬁmu (User Interface)

Telephony Manager \unguvesynd mﬂumn%’wﬁﬁagaﬁﬁﬂmﬁwﬁ \gu

a £ L9
mneaulnsdind sy
I | o o L - a g 2/
Resource Manager (unguuesyads lunmsitnfisdeyamidu demu, gunm

" [ 1 o @ o o @ o 1 = [ o
Location Manager LUUﬂQﬂJ‘UFN‘QﬂF]’WE‘N ‘V’ILﬂEJ’JﬂUG’I’]LL‘I&UGW’NQlJﬂWﬁWS %

sruuUuinislasuaaingunsel

: 5 ' o w o a v oal
Notification Manager \Junquuesadids azgnisenldillelusunsy feanns

wamaraliiugldeau fuvnsuauanuy(Status Bar) vesmiiee

B . ' o & o w ' o ar |
Libraries L"ﬂumwmﬁmmamwmmﬁw C/C++ ImﬂLLUWmmaaaami‘Junqumu
al 1 as 4 as %
TnquszasAveanisldan Wy Surface Manage danisifeafunisueaning, Media
) A as al
Framework dan1siigafunisnsuansnIniazidss, Open GL | ES way SGL 9an1s

P ar aa aa ’ Y] < ) W W
LAEIAUNTI U LWaY 236, SQLLlite "ﬂﬂﬂqiLﬂEJ'JﬂU§3UU§7u°Uﬂﬂéa L{JUWU

Android Runtime agdl Darvik Virtual Machine ﬁgnaammum ielvineiuy
qﬂﬂsﬁﬂﬁﬁ MhwAudn  (Memory), wihegUstanananats (CPU)  Uasnaaau
(Battery)fidnfin Famsviauwes Darvik Virtual Machine azvhnisuaslad
Foamavinan Wil .DEX Aeunisvinenu wapefifeliiissavsnwiiatuile
Tufy wiheussnananasitimuialiinn diuseinde Core Libraries ity

dumunumdarynmdsidy lnegnideunisn1wian (Java Language)

Linux Kernel Wudwivimtniiiladiay  Tudnnisiuusnsvanyedssuy

oo 1 < 1 o e/ = ! . € 1 @
UAURNMS Wy Feamthemnudn wawnu Aaredugunsalnie g muvaendy
in3evne Tasueunsessisinendiuiiinanszuudfuinsiynd fu 2.6 (Linux 26.

Kernel) &slaiiniseanuuunniuagnaf
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2.9 aamnusenonlniuas 5 [13]

aanUsendnl ﬁaaamﬁ‘u'wanszﬁums'l‘fﬂwﬂﬁl,l.azsﬁagaL'{"j”aaéiuﬁha 9 94
wdedldlnih Wy UssAvsam enldaresied lelildanunsaidendeindodldlnildogng
wngaulazlsendae Wardlusrarenn aannusendalwesilissiumnulsyndagaudiues 1
fawes 5 Taefiues 5 wmuﬁqﬂﬁmé’ﬂlwyﬁnﬁqﬂ Aadlonsnsusendanassnu (Energy
Efficiency Ratio : EER) snndn 11.0 wihe geenaanUseudalwlutagiuaensenss
WA ﬂ‘ﬁ'a%ﬁmmmﬂ‘szm’m’fauag:uuaa'm Sulddaus w.e. 2549 (A, 2006) Tnginauivi

o as =Y = d al s -
T4 munseiuUszansnmsaasesusuaniadusiall

d ) - el A al
A5 2.2 LEnI5EAuUIEaNsNINYeAAIeaUs U N

2aNLUDs ANasUTY ans1duUsEaNSAW(EER)
5 Uszan3n aun EER > 10.6
4 UsEAvBan 9.6 < EER < 10.6
3 Usednsnm Yrunana 8.6 < EER<9.6
2 Uszandnm weld 7.6 < EER < 8.6
1 UsyAVIEATM i1 EER < 7.6

29.1  sUuwuvaanuansEAuUsEANSAW

6 : L’ Uil

MWMWHMI «— gun?
USInn 2 ESOOUSUDING (maumersdou)
WA W iaie)

EW I

beckosinbiotuntadBeD B 8 BN

USANBTW i Ak outy |
woxsma =

we Oryritd

i

\

| o
BT
1

JUT 2.12 uanseanniues 5

=

aannuanszAuUsyavsnmaunsallihuszinmieSesdiuennia naMNEY U

2011 Usgnause 3 @ruman bokn
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Duuauldinanauiudiden  uansilavuenseduUssansnneous
syl 1 () B 5@un) wnwdesiuennialdseiudsyansamle
fauuavdasiisryssauivanduduns  Tassumisagudnarsvesiay
Therdnanasiosiifian”s” dumegniglurenaudunsvoum iiied
sefuUsvanBAmet1eineu uay stynueindaud 2011 THuaulAnse

2NAUAUVIN

s a

[ ! o s o =l o A o < E €
Wudwwssdayaiiauuagionusdduuiudmaemseudyanvel
NSENTUNAWU Fasvyfiaseasidensingg fail
1. Tdwdanulni (mie/A)
fnlni (umn/A)
Uszangam (O9g/Am1uy/ind)
A a 1
R30I UDINA JU

wn Tig/ Al

S o

YAUNUABLATIU YAADUAUTIABATY

& | o < 1 oo w 1Y o w £ g | a
\Wudwi wansdamhanuiiddugua smedydnual “msliidhondn

wisUsewelng” snusge AWK, LAY NTENTINSIU MEABNYIUNIUY

= P |
WUALIE
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gUnsalngI198aUMNNLALANYUSUANG

HM 006

€ s - A’ at a (2 1 eil‘ o a A
gunsalnmaingamginasanuiiuduivng  (udiunilweansinussnsglues

= o o ' <l v v ¢ al o a v '
A3RIUTUDINTA ‘NBEJ'NN'TfWﬁ]3(5‘1aﬁﬂuﬁqQﬂﬂimWNﬂ'ﬂHLﬂﬂqﬁaﬂJ Uﬂq'i‘[‘ﬁﬂ'luﬂ"lﬂ AU

I e ¢l
usiugh (Accuracy) 8¢ YunaMINzan uaglisAgn wwwesTilmmMInaNAs HM 006 -

Primus HM Series

3.1 Yoyaidiaefiudmdu HM 006

HM006 LHugUnsaifilddmiunsainguuniiuasarududuivslufufieaiu mue

0 v e & v A v < a E TRy,
ANNTUAARNIFATUHNUINTBLNATU ﬂ']U"LUWENLWﬂLLUEQQfUWQN 0-100°C LLaSﬂ'l']Ll"ﬂuaﬂJWWé 0-

1009%RH Tifudtyyres Communication RS-485/RS-422 @nnsafndiluiuifiii, avess

1 wielothluviunagals

.
o

U 3.1 uansdnuaizgusneues HM 006 - PRIMUS

3.1.1  auaudAgmiu HM 006 - Primus HM Series

1)
2)

3)
4)
5)

annsatngamgiildnaud 0 - 100 °C uariimmazidenlunisin 0.3 °C
annsainAnududunsLAGus 0 fiv 100% RH wazdinuasiBealuns
@ <

M 2 % RH % 30 - 80 % RH

L3
=3

fanduuseanSamuvnil 0.05% RH / 50 C

L] AV

aunsofnsedeanslétiny RS-485/RS-422

sa¢5ulUslamoa MODBUS RTU
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3.1.2  vwawaznisaeldaiudmiu HM 006 - Primus HM Series
nsreantinuazaedygnn dmiugunsainnaTrgamgiuasanutuduing
sldlwnseuanseounn 24 vde Tnedesesauiunsaus daanedyaaniesnldnig
deansyiln RSA85 Matiuanedyaaarldiiies 2 ae Ao anedyanauan (Tr+) uazandyan
av (Tr-)

]

| o P

165mm 70mm 45mm

o J/

L w

gﬂﬁ 3.2 LEamIruInYed HM 006 — PRIMUS

Suppl
1 B osvee
IC> Ground

w7
ot
-
B
N
-
]
L

g
P
5

U 3.3 uanaasluinigluves HM 006 - PRIMUS
WP
- amdunsfindedeansuuu RS 485 14 RxA way RxB

) a 1 a v
- @msunsinnedaanswuu RS 232 TRx-, Rx+, TX- way TX+
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3.2 NMANRDHABAITAINIU HM 006 - Primus HM Series
g ol
3.2.1  ASAIAMNNEIAYUSTERLATEY Lae Baud Rate
n‘-’l 1 o d =l o ot 1 A‘
A1sAIAIMINEaUUsEIATee (Slave ID) uar Baud rate UANUEAIALYDENNEY
° o ¢ P < A A & v o ) d o v P
dmsugunial LuaamnuJsaruLauaumawgn’[man‘lﬂammum LaMmMMUANABINITNIY
= 1 A 4 1 s
Ansodoansiorunislusinreaueata (Modbus) Feas ummmmﬂumamas (Master)
wazdigunsainsiaialuaa (Slave) Tneiluiedothenilsaunsafigunsailévionun 256
¢ ° v o
wielat e 0 - 255 Tay mineiaw 0 [Wugunsalmuauvihmdhliluianes uenwilean
o & < ¢ v o a =@ v o ¢ v v -
tudugam dlegunsalmunudesnsiazienfadeyangunsainsainanansaiald szi3en
s d‘ 5 1 =l a d‘ =d =t
gunsalnsvinunumineiavignAsanly Tunsdues Baud rate AoBRsIALIINITERENITN

[y o T A € = < v & o <
fu TnenanTonedosmamliviniunnaunsal dddugud 3.4 l6as 3 [Wumineauszdates

1=2400 4 =19200

2=4800 5 = 38400

3=9600 6 = 57600
“ i ;
| J
) ] |

o z
3UN 3.4 uaman1369A1 Address uay Baud rate

3.2.2  madhidaya

]
=

- Y ° v o v [ =

ilegunsalmunumangaihmimiuinanes (Master) fosnislideyain HM
006 - PRIMUS @wnsansainls deyasvgnimivegnielusiumisloya (Data register)
v O - v = o v o & v = o " v a voow =
fau Wensaeyaienhillly Suludemsniiumisteyadnsiofinsei 3.1 lu
! <4 €< o o a 5 L4 4 ot Y & @ P
druvesmsidenldfandudmivuealatiu fraudenldlunsaiunindnssyan Awm1sen 3.2
warlassairesdmiunisiu - dedoya Taenislduealtaluslnrea (Modbus protocol) A

a
M1 N 3.3
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GI']'i'N‘f’i 3.1 uansiunisvesteyanandanulu HM 006 — PRIMUS

v U

Data Data Register Number of Byte
0 - 100 %RH 0 2
KLSCALE | 1 2
0 - 100°C 2 2
T B S 3 ..... 2
DEW POINT 4 2
K3SCALE | 5 2
Software version 6 2
ATt 3.2 uansilsdduiitmunlilddmiuneada
Function Operate Broadcast
04 Read Multiple Register NO
An5197 3.3 wanslasasnsveseadalusinaea (Modbus protocol)
START ADDRESS FUNCTION DATA CRC END
S.Period 8 bits 8 bits n x 8 bits 16 bits S.Period




a2

3.3 A29819n15189u
L3 ar = e{lj et al ¢ ” 1 a

nsldaugunsalnsiaingamginasmududuivg HM006 — Primus Saufuiiuea
& lusruulsedivlseansnm Taemsldlusineaueata (Modbus protocol) lnefiiuead
[ L a A al 1 « L) < o o ' -l v oo
\ugunsalmumumdn viieendit “wanes” Wuiiimuadigunsalla szgnizenldiiiels
o ] ! e ) a = 5 ! o < u’: 1
\Beuroszwinsgunsal devlla RS485 Geldfurmneiarusednaoalumnelay 3 uagse

s - o O = P Y
Baud rate \{u 9,600 bps fgUil 3.4 fnlunsiBeunaninestiansadearsiugunsel
o & s o 24 o w o v

nsratatlannsoldflandun 4 Fedwiulusunsulsunanieaiuu l9%ed1 “Read Input

Registers” Ingiinantunoun1siuunnaluil

-

v a 1 a @ a < a v oA
1) Wedleidunslifindedoasiln RS485 fagui 3.6 (eannlagunium ALoaday

Qe

1 - 1 dl - n!' = v U s at
Fennsindedeatsein RS232 @eilUszavsnwtiesnin RS485 WAlususiuwsn
v o o

L2 - 1 A - n‘; 1 J
fudleldldaunsallagldnisfinsedeanselin RS 485 agAesiimsfamnewdue

o a 1 as 1 1 - . s A
dwiumseeansdygiusevingunsaldeviiavatsyn (Multidrop) Asgua 3.5

i

LI

UM 3.5 wamnisreanedyuszningunsaluasfiuead

Project [Edit View |ntet Build Connection Ladder HMI Tooks Help
DBE R0y o e ERABBSKTIEO NS O 8 b et 1R,

Bocksn - Compwe = Mah * loge = St - Vector v Sunge - Utis = DataTabes ~ SD =| Com | FB =

X o {11 et Modbus MASTER = Com Port »1Th Ine
Hw Conhguiation ~
- Eﬂ, ik g W Tcene | D
= B Man Modue - Hang U
B 1 Man Routie g & se2 ] set PLCName ) Heng U
) Caloustion (H)’ Powerup bi 1 g?%lé IQ Set PLC Network ID Last Call Recieved
4] Daaboggng |
) HEXDEC o [ Petl Jmobeus_1 |- M’g,‘@g 83 UniCAN DataCom » |G Hep.
) Slave [ P
+ [ Web Servec wih DT Netwo D1 |
: HEMIHMU sidiia 3 Com Port Data B Standaid:
= i i M 3 RS
[ | StartUp Display 1+ D8 100 e z : s o -
L EER & Star Time out [urits of | 4§ BaudRate iy
&; Efficency as Eva | L) !—“m = l—_]"‘ﬂ = FME:::
I
th ) Hacuailr = CER RIS232 Tie Dut Step Bas et
i Pt HUR KL Rawea 05 ec = A 7] Restore Defauks
i e Bein | k83| (E) [5etLOGD Delay
W Alars .Mnd:m Seltingt
1 Tiends {GJ i .
& Trend] 1@ =] 552 M8 % [A] Modem Typa {Nm,, _jl -]
i Trend2 Power-up bit D) Logato
Trend3 ‘ 4 Choote r
= fro e
- [l
L (o
+ i Tiencs |19} mesm 05
+ W Tiend? | D)Legato  [00.000500] .
& P Tiends | 5 Choase LOGO delsys
= 's.‘Sh'r\thuy , G ( Tins Ot Repd,
8! St Libxan 1 | 19| 105 SptemBeon | MEBRI 12 -
'S Sung_Libraiy_2 | 00,00 05 00) 0] Logoto
*8* Sting_Library_3 | 6 | LOGO deloys Choose -
Y8 Sting_Libraty_4 | gH—P—&——R— ' ]
Esmuaw_s | 45 I
Shing_Libvaiy & vl
[t i @ ses 58217 SB 218 56 344 Repl
F1 SD Card SO Card s SD: Wiite c1v [ Dk ] Cancel Help
B Lston | bt viE0 I Presert Wike Ensbled  debmiled boe to L | BTt | ——II

'3

5UT 3.6 uanensidenilandu RS485

Y
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o

2) Weansldilsidueataluslamealnenisimuauainesuaznsrnilasiu dagui 3.6

Project [dit View |Inset Build Connection Ladder HMI Tools Help

DB8IRL e BB SERGSI 0N S 0 8k v o

Bookan > Compare + Mah v Logc * S = Vector ~ Sngs » Uis - OataTabes = SD v Com <| F Y
X T [1E) et Modbuz MASTER £ Ch:ckaUpdates
Hw Configuration o |
Lodder E 3 M Events »
5 =
i HE‘T‘.I‘:“#“’. !“ &| 2 - E) Trona Legacy '
) Caleulation i” Powetupbt | [ COMINIT 1 i Bi| Draw s R
£ Dataloggrg {) Port 1 M8 100 [R]
&) HEXDEC w MODEUS 1 - asierrpic  |I PID Auto-tune b
) Slave s k ro »
[ webseverwihot | | ® Hetwork 10 1L Configuration 1’ o )
HMI l - ccelerate
gﬂlsmua}luﬂe |9 * o = B rw ’
i+ [B) 1 Stat-Up Display ‘!’ o# 100 £ Scand2 B Loadcen
# ) EER & Sta Tire oot [unds| £ Scan oade L
* 15) Elhaencquvu L) :
# ) Manual Infor }E &5 Read Coils (1) a Fast Response: Expansion Module  »
w B
i+ i) PREPARE | Retnes Read Inputs (2) I cres '
# [B) System Begn | - F
4 Alams |m [E! et LOGO Delay Read holding registers (3) z s '
= mhnu:rzmd‘ 'ﬁ g Read float registers (3) s Remote PLC DataCom »
$B2 MB 3%
* Trend2 i % Powet-up bil mmﬂ: Read input registers (4) 7 Drum Sequencer ¥
* Trend3 ! 1 Choots " 14 MODBUS
i+ Trendd 0 —
B TrendS | 2
i+ Trendb I
B Trend? ]
Trend8 L 5
= "‘Shmi.bwy 0
:Snng_Lhuy_l o] T
Stiing_Library_2 0000 Metwork 1D 1
bl 3 = o 10 DEC  Time out (units of 10 meec]
SvigLvan s ¢ o8 3 DEC  Reties
.“ e [E] MB 100 0 MASTER PLC
Stlnr.\_Lixnly 6 3 &
El Lodder gumvasu; ok | cwed | M |

o . T <
JUT 3.7 uaman1simuanisaenisnsldueatallslnaea

o " o o ¢ o ]
3) Bonldileridu Read Input Registers (R.IR) iaiuimungunsniieurevangias
< L3 o = -‘f ar e € as o
3 Fafugunsalnsivingamgll uasanuAuduius Aagun 3.7

Project Edit Yiew |nset Build Connection Ladder HMI Tools Help

DM LBF X - «+ ER SHB S V'S0 & 8 @ H- @ Dieclomecion -

Bockan - Compwe = Mabh = Loge = Sl - Veckr = Singe v Utk ~ DataTables = SD » Com | Fe 1
‘ X[ @ Check For Updstes
HW Configurstion s 1 Me 1A MB B[R] MB 3[R B 10 [R) MB7IAl | MBE|
Ladder | AH @ GETTEMP . gelartenp - gelRHfiont ga:rum olan.| petwat || Geiw B Events 4
= (&)1 Main Modue v | hont & tetum [ Trend (Legacy) »
&) 1 Main Routine — I—|/l—|/|——|/l——|/l—|/ { Y
otion | | 7R
g ‘ MB100(R] || MB 3R] : £ comives i
A Daa pEje MASTERFLC | STOPII . 1| PID Auto-tune »
&) HEX DEC e RIRT il
] Slave ! | ShwvelD3 L M . PID »
& [} WebServer wihDT | Ry [/ | 'MODBUS 1 TEMD AIR [ad)
= EHMI g s i 5 " " 41k Configuration & Accelerate 3
= B StadUp Module ¢ % | DH2 s seanex PWM »
+ B)IstatUpDaplay | 1+ E Co | Shaver Staa E
* B EER L Star I P £ > & Scan32 E Loadeell »
# [5) Efficiency air Eva i i A DH2
i ovisyiion =" ‘ Rud\'us Scan % Fast Response: Expansion Module  »
# ) PREPARE ® Read Coils (1) il Gprs »
T A:u Sy Bugin ] 8 Read Inputs (2) & Filter 3
= | Trande i 5 I st !
g:g Ll Wl @ | verem — Read holding registers (3) 23 Remote PLC DataCom »
] 38t dlsy tamp |00:00100.20) Read float registers (3) B# Drum Sequencer »
:" * Tiend? | 16 | medtoretun deloy temp
# Tk Trend3 I e — — ; Read input registers (4) T MODBUS »
B pasy )
* ’ % MopBusIP »
: Select Name: o sms 4
# | [MoDBus 3 - | Protocel k
= MBSy - — =
i R = — N @ Protocol TCP/P »
[T} 3 DEC SlavelD 3
o 2 DEC  Shave: Sl Of Veclor Rl MB 38R
D#t 2 DEC  Read Vector Length STOPII
5 Mi 9 0 DEC  TEMPAIR FRONT ID3
31 our 15 DEC  Stolus Messages temp font ——
. w0 DEC  Veclor Store: A [Destination Vaclor Start address)
X | ow 1 DEC SDFieS:wfbyl-]-mew ”ge}:lm RLLIC R ol

¢ s

'sﬂw 3.8 LLamm'ﬂ‘uﬁm R.IL.R ﬂ']wiun'rmiamaaﬂnimwmﬂLa’u 3

U
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gUnsalns233nA21359a8 C 310 — KIMO INSTRUMENT

gunsalnsvdnmnuiian  Wunlislugunsalndnuessruunisusdiudssdninm

dl s &4 o d i a v v ¢l al o a v al

LA309UsUINA ‘5\‘]?]']“.]14@3']01]’]fW]ﬂgﬂaﬁﬂuﬁqa‘)ﬂﬂimmﬂ'ﬂu’]ﬂLaﬂ L%quﬂuﬂUﬂTﬂ‘Uﬂqu b
P I e 5 cala a

muasBunuarAILiug1ge (High accuracy) wulwesninnamangaude C 310 - KIMO

INSTRUMENT

g o at

4.1 YoyaUaiudmiu C 310 - KIMO INSTRUMENT [14]
gunsalnsavinmnuiian agld  Multifunction transmitter C 310 - KIMO
INSTRUMENT Wugunsaillidmiunsaiammnsianveieineasaus 0 - 30 m/s Jamne
o v oo w v < i - ¢ Y ¢
dwmdudnnsuunds inaunsluies wis Tunaeslvihnsiunugunsalnsiaia uargunial
Az . . ¥ < a o
munu Taegunsalnsainanuiiian Multifunction transmitter C 310 anansaidenvilandl

] A o -y 5 s

wireuananiollll mumIwInEaLYeInTEUIUMS WeviinsAaduasasiainaiuga
an vimswlasliidudugaueutasn (Analog signal) DC 4-20 mA, 0-10 VDC 38

s

WINSENY

[

deyrauriinddmea (Digital signal) w3 Vayaln (Bit data) Wlwanunsofndedoans
waveoyaseniunsanedyveynsuyila RS-485/RS-422
4.1.1  AuENUAEIMIU C 310 - KIMO INSTRUMENT
1) #7n1939 0 - 30 m/s
2) AUULUET 0 — 3 m/s (£3% of reading + 0.03 m/s) 1-30 m/s (£3% of
reading + 0.1 m/s)
3) Mhen13In m/s way fpm
4) ANuazden 0.1m/s 0.1 °C 0.1m°/h
5) usedulides 0 - 10 V w3 4 - 20 mA
6) %iAr0491¥INmN 0 - 10 V %59 4 — 20 mA
7) dhugamgivasiiu -10 fis 70 °C

8) grugnmnivaizlda -0 fis +50 °c
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4.1.2  IUIALAZNISABNITLIEIUEINSU C 310 — KIMO INSTRUMENT

158 mm Almm

RS 485 connection(d)  Analogue outputs (a)
{OUT3 and OUTA4 are oplional)

Pres
connection Cable glands
L w
— Opgonal | Relay 1 Relay 2 Relay 3 Relayd
Ansiogue output 1| Anslogue output2 | Ansiogue output3: Ansiogueautoutd | (OO0 1[S00 | [0.00] | [0.00
LI o L oug [ (]
O
g L AR | £ B BEE
LRI L R LR R L
583 583 | §8% | 53d §§§5%‘z‘§g @85 985
(c) (c) | ) |
For 24 VdciVac power supply models | For 115 Vac or 230 Vac power supply models - P
|; % % |; i ;l 123
iég ééé
§‘§;§ §té Bk 8
2

a ] | as ] s L3 s
EU‘VI 4.2 LEMTUAVDINTEAT CU_JCLJJ’]GJ‘U’]B@ﬂE‘f’WT'i‘UQﬂﬂimﬁ'ﬂ'{]‘lﬂﬂﬁﬂuﬁ')ﬂm C 310 - KIMO
INSTRUMENT
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4.2 %298 (Probe) @ 5u C 310 — KIMO INSTRUMENT
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fsumshnusmAmnsaliihluleniaria q  gunsalngumileiliananse
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5.2.2 @1 Rms

iiesanusadilniinsruaady (Alternating Current) tufinasiUdsuuassedu
LSIAURABALIATNINATUTBLIAN Tunsiauseiulninssuaadudsdedinisudaclaih
nsvuaadUliulninsruanss Tagldaunts RMS (Root Mean Square) tielviiAndidusius
futBinumnufeunsermdsnuiinseironisemalni (Load) wiafdumiu Tnevuda
dmFudygnuunau Sine Wi (Pure Sine) axil1ves RMS 18u 0.707 iwhvesussdugean
09PN Sine (Peak) Wiousifugeanuasndu Sine axiidndu 1.414 veausiu RMS Wy AAY
Sine JaAnsvuageanls 1 Amp flavdinszua RMS wiriu 0.71 Amp lagannsofinw

ANUdURUSlAINaunSH

Peak value

Peak tor = =——————=1.414
Bak justa RMS valve !

RMS value

For tor = z—————=1.111
orm factor Mean value

LN

Peak value =~ 1.414

W s v I e, s s s i i e i - s sl i sl True RMS value = Averoging RMS measurement = 1.0
Form foctor = 1.11

9] -

LY

JUT 5.1 wansdeyeraimduiuulod (Sine wave)
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523 AMUEIAYEINTIAALALUY True RMS

stnildmsrundrinlunsiauuy RMS dulunsdvesdyaaiuu Sine auna
farfassiuussiuuinagaiiganesnssiundninngauiniu 0.707 ielildres RMS
goninlfeLgNAas ?fqﬂ'wﬁgnﬁaqﬁaxﬁuﬁuﬁ'ﬁawé’wmﬁuﬁﬁq‘uaﬁqﬁ'ﬁu‘] WU duNWSAU
Usinaumnufeuiitintu duiusiumdanuiiinty Wudu uilulanuisaniaddynia
Aifupdy Sine wit (Pure Sine) tuasnuliifeslunsglniunsUssnnwirtu Wy waenlyl
wuld vdemsenslnihsugiiueiindadunlunsdvosnnsemsliihaiindugdu on
aalwi vina nifeutas uarduq dyanadldeglifadugy sine ussAnluduynasgy
Suqiiinavaamiu lldansnsodieusdugaaavesnduingaidie 0.707 e

RMS 1@

fro o o o 0 AR 4 o A e e e e Peck volve = 2.6

Crest or Peck foctor = 2.6

_Form foclor = 1.82

e p—— —74-?'— - True RMS volue = 1.0
o i i i ais e sa. it e il s e }/ v - d=Averaging RMS measurement = 0.61

-
“Meon volue = 0.55

340

(5]

.ﬂ. o/ nl - § o o 1 -
5UT 5.2 uansdyaaiiiinannnineidwnaersuiianes (ld Pure sine)

5.3 AanMaNUASIMIU AC1 - B74 Multifunction Power Meter

53.1  dayanialwin

useiliAesvesfines Transformer 200-240Vac 45-65 Hz
Aulgegn 3.0 VA

Input Protection Varistor 275Vac TkA , Fuse 1Amp
Terminal SCREW TYPE

Output Relay 1, 2 Contact 250Vac 3Amp Max. + Varistor

grugaumpilldinu 0-55 pafivalTed



5.3.2 Input current sensing
Yt

| -
grunseualuihuninie

A3Elnangegn

5.3.3 Option: Communication
YU

suwuudeya
Y

SnsiAnuisa

Protocol

ISOLATE

#Node

Option: Analog output 6 Type in 1
Resolution

0-2- mA-DC

0-10 Volt-DC

Isolate From Input

25

Current Transformer

0.020 - XXX AMP 12KHz (Base on CT
Type)

0.1 VA

RS 485

1 Start bit,8 Data bit

1 %59 2 stop bit

Parity none, odd, even

1200, 2400, 480, 9600 way 19200 bit/sec
Modbus RTU

Isolate 2.5KV

32 unit 2 Network
0/4-20mA,0-10V,2-10V,0-5V,1-5V
DAC 16BIT

Max300 ohm 22 mA Max.

Min. 1K chm 20 mA
[solate 2.5KV

A @ ! £ o
JUT 5.3 uanadngusvesgunsaiinmasivii
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5.4 Split Core Current Transformer 50A/333mV
WU Digital Power Meter fifeanismmariBenuazaundadugs (CT wuy

/50A ngfiufiwesifi 89 Amp Rate ﬁwqwﬁmwmﬁau W Amplitude uag Phase Shift
1N Jnaviali KW, KVAR, pF, Kwh ua Fudsou q Aanatanuluing)

- Split Core Current Transformer 50 Amp Max400 HZ

- Output 333 mV (AC)

- Class 0.5 Ratio 3000:1

- AMENIEY 90 cm

- §3ew@wIUIA 1 Uy,

d ) 1
EU“ 5.4 uansanuny3uIneves Current Transformer

5.5 nsAndadeansdniu AC1 - B74 Multifunction Power Meter
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i

Anrodeanssesiiuniluslnreaneata (Modbus) Fweiidhnuundusnames (Master)
uarigunsainsraiaduaam (Slave) lnsilluaTednevilannsoilgunsalldvimun 256
P € o v A

wnelay A 0 - 255 Ty wuneiay 0 Wugunsalmuguvhmhiiluinanes venmilean

& af s v o A = v < ¢ [y v Y =

tudusam dlegunsalmunudesmsiivvSunisdoyanigunsainiiinannsaiala axiken
¢ a PN O S & w g & =

gunsalnsrvinuvumaneavngnasly lunsdlves Baud rate ABORIIAIMTINTZHOANSEN

fu Tngvinnsotnefomadilivinduyngunsal n1saadn Aaguil 5.5
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{t foos|+{0fjos|—00fs+000%
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nodE Ji— 0.1
@ o) Ife)
o+ © ® ©
bAUI 12002400 - 192F
@ 1@ @ i)
ot _© ® ®
PRr—{nonE oddEuvEn
@ Rc) O ®
- ©
StoP A P-4
@ ® @
® Jr < ©
CAL{l{ooo—-|0lfool—~0a0fo0—+000f
@
¢

o O w '
5UN 5.5 uanIn13mnIniulinmg q

Wnewme: NS muAASTines
CT (CURRENT TRANSFORMER SETTING) fiuauiunndild
1) nsaild CT xo/5A Awuen-—> Wildainszudsu Primary Wld wiuld CT
500/5A Tlaurn 500, fl% 1500/5AU8UA11500
2) nadl CT xodmA 2500 Turn muuen —> Tilder CT= 5 Tuguiima LEOS
CT Ussaniled] 3nnaliientd s 119204 504 , 100A Accuracy 0.2 W1 3
JuWU 2500 59UAU Secondary agnnelu Fatiu JU204/2500--> 12 =8mA, Ju
50A/2500--> 12 =20mA, JU100A/2500--> 12 =40mA Fafudhdesmsindiisl
Aauaiugge ldifu 100 A Idonguil
3) nsdild CT x00¢/333mV 2500 Turn aeuen —> TildrAnszuariy Primary 1i1ly
wiuld CT 50/333mv itlousn 50, 61l 400/333mV Uouan CT= 400
Tusuildl CT SPLIT CORE 5 wunslidenld Ae 50/333 mV, 100/333 mV, 200/333 mV,
400/333 mV , 600/333 mV TaeiidenldAe 50/333 mv
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- node (NODE ADDRESS) fwuad1 NODE ADDRESS liffunsiinsiedeansuuy
RS485 awnsnsranilagean 31 NODE

- baud (BAUDRATE) BIT/SECOND fitvuadn BAUDRATE T¥funisinredeans
WUU RS485 anansa fmualdiiu 1200 , 2400 , 4800 , 9600 , 19200 BIT/SEC

- par (Parity bit ) fvune1 PARITY BIT CHECK Wiunsinsedeansuuu
RS485 @wnsn fwualallu NONE , EVEN , ODD

_ Stop (STOP BIT) finmuadn STOP BIT Wiumsiinsedeansuuy RS485
a11750 Amvualedu 1 vie 2

552 nsidedeya

o ]

< ¢ o o < v v v <
WegUnsalmunumandeimiihiiduinanes (Master) Apsnslddoyan 1AC

3/ at

B74 Watt meter annsansiainlel deyaszgndmfivegnisludumisteya (Data register)

e

[

o & < = W <l ° ¥ o Y = o 1w a v o <
FIUL Lu@mi"lUﬂ\i‘Uaﬁﬂﬁ“ﬂﬂzu’]“Llﬂ‘U ﬁ]qLﬂuﬁaQVquUﬂﬁmqLL‘VI'UQ‘UEJHEW@ﬂﬂ?ﬂﬂ\imqiqﬂ'ﬂ 5.1 ‘lu

1%
as e

] v ¢ o at ot = 2/ ar v ooa ar <
druveansidenldiandudmivueataiu foadenldlinsatunagnanssyun 9ann31a9n 5.2

A9 5.1 uansiwnisvasteyaigndauiulu ACT - B74 Multifunction Power Meter
ALV wiladoya druaulud fianus nuie
0-1 Double Word 4 Taaa x 0.01 Volt
2-3 Double Word 4 nszlnlnv milli - Amp
4-5 Double Word q A8 Watt
6-7 Double Word 4 WANU x 0.1 KWH.
8- 9 Double Word i Faluaviau x 0.1 x Hr.
10-11 Double Word 4 Power Factor 0.01
12-13 | Double Word 4 AE x 0.1 Hz.
A5199 5.2 wanailaidui dvuslilddmiuieala
Function Operate Broadcast

04 Read Input Registers NO




5.6 RC35 Wireless RS232/485/422 [16]
Wireless RS232/485/422 RC35 iugunsniflddmiuidensedyaim
RS232/485/422 funnadayeynasine vilssendnailddnelunisinsalnglaifoufu

aedIal

d 1 s L3 A 1 123
UM 5.6 uanagusdnunizvegunsailieuseliany

56.1  AMEUUR

5.6.1.1 Wireless Interface

d wa o s "
ANV 5.3 uansnnanunamIu Wireless Interface

59

RF Stand 802.15/ZigBee Compliant
Frequency Band 2.4 GHz
Max.RF Data Rate 250 Kb
RX Sensitivity (-) 102 dB. m
TX Power (+)10 dB (Max)
Transmission Distance Up to 90 m. Indoor/Urban

Up to 700 m. Outdoor RF line-of-sight

Antenna Connector RP-SMA JACK/Female

RF Channel 12 Channel

Network Topology Point-to-Point
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5.6.1.2 Serial Interface

o wa o ') .
AN9199 5.4 UaARIAMENUREMIU Serial Interface

Serial Standards RS-232 RJ12 6 pin connector

RS-485/422 (Isolated) 11 pin socket

Loading RS485/422 Max 32 Unit

Distance RS232 Length 15 m.

RS485/422 Length 1 Km.

5.6.1.3 Serial Parameter

A /e 0 @ s
A19199 5.5 UanIRuanuRaInsy Serial Interface

Baud Rate 4800, 9600, 19200, 38400, 57600, 115200
Data Bit 7,8
Stop Bit 1,2
Parity None, Odd, Even

5.6.1.4 Power Requirements

dl v o s "
M3 5.6 LAAIAUANURAINITU Power Requirements

Power Supply 220 VAC
12 VDC, 24 VDC (Optional)

5.6.1.5 Environmental Limits

A5 5.7 uansnuantidmiu Environmental Limits

Operating Temperature 0 to 55 °C

Operating Humidity 5 to 95 %RH

Storage Temperature 0to 70 °C
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5.6.2 H29819n15601997U

1 5 a e\l a o a al a a a
nsfe RC35 Wireless RS485 fiu iasesdieinmddlvv aziiiaring 2 §u ta1ing

a at =

| v | 2 1 a = = 1 % dl 1 s
JUTBYANULATINYENTDLE Iumimammmmm‘;aismwnu PUSNMNYTNUBYAITLTIUADAY

U

9

idesiiatarndalviin 1AC B74 Multifunction watt meter Tngany RS232 uavianiudya e

v 2

Joyavsitouseiunaufianes

RS232 g
—MAX 1.6 Km, =

Eﬁ —ZL—

KWH Meter
;- RS232

RC35 (Antenna gain 5 dBi) RCBS

d 1 v ‘J 1
UM 5.7 uamanisraldinugunsaiieusialiang

5.6.3 TMUANISNIIY

Tugavsiilnuanisvinnuey 3 nun Tseazideadail

1)

2)

3)

Running Mode {ulnuanisviudnivesiuga neslugaszidng Running
L P v a e L | ) at
Mode lasaifiolugasiumsanunsafnsedulugavatenidlavingu wdaan

thilupaagyinsdstfoyaidumna Rs232, Rsas5/422 Tudilugauanemis

Discovery Mode LﬁE]IﬂJCf]ﬁL‘ﬁ’]Ej Discovery Mode i1 ligafuneagyinnig
aununlugatatens ielugadunisannsaiadeiulugaUaremaliug
Tugaszadunsyiemudu Running Mode dwlusi@  wsidnlugadumalal
ansoaunuviugadateniild lugavzaseglu Discovery Mode auninay

aunuivelugauaenia ndindlveyagnaadnunmig RS232/485/422 Tuveuy

]

feglu Discovery Mode Yoyadsgnifiuli@n Buffer usiddoyaiisnuiu

Y Y

1 A 13 1 a 2 v =il 1
nndwueves  Buffer  deyaidnanneusgnviumedeyaiidunln

v

Discovery Mode 3g¥ianuiiolugailaiaied (Power ON), nisanlugaiiav

wininuaillagn1snads Mode fluga 1 A

Configuration Mode (Hulnuamsviranudilddmsunsaliivluga lagly
Tusunsu Wisco Wireless Serial Utility lugaanunsaiting Configuration
Mode Tnanisnatu Mode feliuszane 5 3unfl anunsneenainlvuanis

Mawillaenisvgadglwliiuluga (Power OFF), Tivluga wielidinng
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i " @ . I~ = 9 b o - N
Weusadu Utility Wunan 1 il wdeantiulugassyimssiamuaziay
° o Y] 1 %) a v o
viendlu Welugaidtg Configuration Mode tesangndainndslugaay

fotududeyaildlunisasen deyasrlignddludilugadanems

-] 4 1 al v =l
4) msvieuvemaeain gunsalieusedyauliany RC35 fivasalnuans

1 al A
amuz‘uaumazhm PARNIT NN 5.6

= '
A157199 5.8 wanalvaniusvasunasivan

T¥uAN15919Y dnnuzviaanlW LED [ON/OFF] (ms)
Running Mode 1000/1000
Discovery Mode 100/4000
Configuration Mode 100/100

56.4 nsiauduldan
roududuldnudu '«51L'TJuo’fmﬁﬂn’ti&?ﬂﬁhqﬂn‘snﬁﬁamiaﬁ'zycy'lml"fa'm RC35
Tnelilusunsuiiiedn “Wisco Wireless Serial Utility” ﬁdgﬂﬁ 5.8 &3 Wisco Wireless Serial
Utility T‘E'ﬁﬂw%’um’ia‘mﬁ'}/n"ﬁé'\aﬁﬂﬁﬁﬂu@a 19U Serial, Network, Packet Control n13

deusoiulugaansnsaidouseriums RS232 wde Rsa85/RS422 (aemsidenainduves)

. Wisco WirelessSerial Utility

il uocue Option Help | | |
L@ e @ Read | BRIECL |/ Setup wizard | Port : 2 L L S— 1

Model

R A R Seanchannel |1
Module Name - ,,,7,,7J o L#

PanID T

Destination [_“ "_l‘a_‘_, y

-~

Characters timeout i35 i e L‘_,________l l_‘______ _|

Serial

BaudRale 9500  v| Paity None |v| DataBis 8Bit |v| StopBR [1Bt v

SUT 5.8 uanamihneveslusunsy Wisco Wireless Serial Utility
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5.6.4.1 38n1sAanelusunsu Wisco Wireless Serial Utility

[

ANU150MNLARIN 2 UnEe A9t

1) Bulesvemausev www.wisco.co.th/main/downloads

(Wireless Serial_Utility Setup v2_1l.exe)

[
a

2) lu cD fnivluga maadiusunsuiiduneudad
- Td D aslu CD/DVD-ROM
- \Unlwé¥e Wireless Serial_Utility Setup V2 1_Fullexe

File Edit Vew Favorites Tools Help
v [ﬁ Folder Sync

@ Back ~ \J l’ )H) Search

B_l Folders

Address @ E:l
Folders X [)Help
@_D_e-s-a_p_ T . \"n’ireless_SE-rial_thilit‘,.*__Setup_VZ_l_El

= :ﬂ My Computer
[# % Local Disk (C:)
i < Local Disk (D:)
# (a) Wisco_RC35 (E:)
® [ control Panel

d 2/ I 1 o - 0‘:’
JUM 5.9 uamamienanewviinsianslusunsy

- azUsinguienanisiiasalusingy Wisco Wireless Serial Utility

" Nor, il 2 .
) TUiFeY 9 unsyisduannIsinde

Juin Tednyu ¢

8 Wireless Serial Utility Setup

Ex
Welcome
Welcome to the installer for \Wireless Serial Utiity 2.1.0.

Itis strongly recommended that you exit all Windows programs
before continuing with this installation.

If you have any other programs running, please click Cancel,
close the programs, and run this setup again.

Otherwise, click Next to continue.

Bach E Next > i[ Q;r;:e!J

) % i g
3Un 5.10 LAAIUTANaN1SRARlUSWNTY
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2/
al

aa v a ' . -1
Wsunsunienuailasunfsveglunguues  Program  Files  fail
[Windows Drive] > Program Files > Wisco > Wisco Utility >

WirelessSerial Utility 2.1

5.6.4.2 3515 Ualgaruluswnsy
Delusunsulaeidondl start -> All Programs -> Wisco -> Wisco

Wireless Serial -> Wireless Serial Utility 2.1 asUsinguuiisinevaslusunss Wisco Wireless

s

o & Al 8 ¥ 1 =J
Serial  Utility degum 511  uavilaidlusunsuasianmingng W 512

- M Wisco RC31 L

f}. P Ta— @ crosoft SQL Server 2005 @ isco
<+ " Professional I Microsoft Visual Basic 6.0 I WiscoRC32 4
B Calculator | l@ Microsoft Visual SourceSafe @ Wisco 5C22 4
i) MovIconS.1 i) wisco ML99 »

@ ~ P : z

m Microsoft Visual Basidl () PowerQuest PartitionMagic 8.0 I Wiscoserv 4
(@) Realtek i) wisco CL27 »

MSDN Library for Vi

Studio 2005 Wisco Wireless Serial Utility  » } 5:, Uninstall Wireless Serial Utility

"= Wireless Serial Manual

@ Wisco | @
M startup

(@) TeraTermPro

(@) PsPad editor

| @) Nero 7Ultra Edition
‘4 start = r' ) visual Task Tips

‘J el L4
JUN 5.11 wansdisnisitalusunsy

All Programs |

3
»
»
1
»
»
»
»
» Wireless Serial Liility
[ ]

»

1 3

Wisco WirelessSerial Utility

) pead [ Reton |/ Setup Wizard | Part: 2 7, ¥ Connect —

Packet Contrl

Characters timeout (35 = | characters

Serial

Baud Rate | 9600 v Parity None |»| DataBits Stop Bit

UM 5.12 uanamtisnalusunsy
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5.6.4.3 n1sdeasszninlugaiulsunsy
A 1 at 1]
lUsunsuanansaweusenuluganiun RS232/485/RS422 (Imenns
Al i ¢ \ - oW a v v a al &
Bonanduwes) nauwaudanulusunsuasaanaaIngmall 5 Fuf aunsenalw Power

o oW P ] 5 [ O = o - 1w
nsyniuh ieidng Configuration Mode ndsntuisihnsiyeuseiuldsunsy

9 P "W ! v v
1) msdalilsunsudeusaiuluga naty Setup Alugadald 5
a o a o oA v &
gl aunszali Power nseniu ialvlugaidigluuanisdenn

a :'ﬁf as ' o ) [V V] 1
panfy ot Aasednag mnideusaiulugalidn Yuos

o i o nl
Wasuanuuu & Dsemeet Fogiii 513

L ¢ Connect - | 7 Disconnect

= T < '
JUN 5.13 UanIanIusUalann15Lyeune

o a = I -G a i
2) maddlwlusunsusniannisindetulugandniy o Discennect

v ar ' =3 - 'ow L I <
wdsednag  winenidnmadeusedulugalanan  Yuazdeu

o s <
gonuyiu #Comet Fosup 5.14

¢ Disconnect - ¥ Connect

JUT 5.14 uansannurdugniinnsiiouns

5.6.4.4 A151997U Setup Wizard
Setup Wizard ’[‘ﬁﬁm’%’ué'\gqﬁﬂﬁﬁ'uiuQaﬁu’mmﬁﬂzﬁaaq'lma Network
e leun Coordinator Module, Router Module, Repeater Module (RP29) lnefiatia
msﬂ%ﬁﬂﬁﬁu‘lﬁuaaﬁw Setup Wizard fiumeudeil
Funeud 1) e (£ SR WErd 4159031670 Connection Fuan
Iith Coordinator Module snidausarulusunsalasnats setup 7

Tugadald 5 Fundl unsensll Power n3ewWiuT  Lieling

U

% = o A L v a1
Configuration  Mode LLazaaaﬂwaémwL‘Uaumaﬂuiu@aumﬂanqy

flagui 5.15
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Connection - Wisco WirelessSerial Utility

Please select Coordinator{(RC35/RC36) port.

Port : ]Eﬁ_g __;

P [N | “
U7 5.15 uammienenisidien Coordinator Module

£ A [ ' .
flusunsuanunsadeusedulugald agusngwining Wizard Config
Coordinator Tu @wnsafwmIliny Coordinator Module 1@ aniiusn

. . P o o v & '
Destination @wzgnianfmualiiu Router Module Tutiunausisly

J 3 1 - U s A
diadsAnasauailvindnyu fAaguN 5.16

Wizard Config Coordinator - Wisco WirelessSerial Utility

| e
- 40BE4B4F |3

3U‘ﬁ 5.16 UaAIMUNR1Y Wizard Config Coordinator

gudunisnamlagnisnaya sednA; lUsunsuagyih

o =f n‘:’ 1 =l o 4
mMstuiinnsAsAuagianluga dguil 5.17

Question - Wisco WirelessSerial Utility

\?/ fire you sure to write Module ?

{ QK [ cancel

3UN 5.17 uansmidnsgudunisduin
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] - ' 4 & v o

Jupauil 2) IwUsINguiiaie Connection ¥uun v Router
A 1 at 1 v - =

Module snideudarulusunsalagnata setup Alugadeld 5 dunil

v a w - | 4 i
qunseNalil Power nseniush Wiawdng Configuration Mode wagiien

€ d d ! a - LI a d
wesnnieureiulugaudndnyy Aa3uUN 5.18

Connection - Wisco WirelessSerial Utility

Please select Router(RC35/RC36) port.

Port 12|

P~ 173 1 =~
U 5.18 uamamianan1siaan Router Module

v - W v .
dlusunsuanunsaideusedulugald asusnguieng Wizard Config

el!’ o . o @ e @
Router Tuasuanin1snarves Coordinator Nvggnuuiinlviiu Router

Module Taensadntu RIguR 5.19

Wizard Config Router - Wisco WirelessSerial Utility

Y b 73 ;'VM ‘. -. e 3 ‘,_" 2 :. .‘: 1 ,Ndmk :. : . :
Module Name  |RC35 e :] i
et Z Pan ID [ | Hex

Packet Control : T s 2t 5 IR
 Destination ] 34,200 | fl405C63E6 I

. C}'uaactemlmeul ‘Ghéadﬁf 1D Number 134200 |'|4:iu;.54»3.-ﬁ" f:

SRl e : T
Baud Rate 115200 [ Paiity * Hone . DataBits

‘uillﬁ 5.19 uanam1f1e Wizard Config Router

gudumsnsrlagnisnady sodnA; LWsunsuazyiingg

a = :: 1 el A
JudinnsasruagSienluga faguin 5.20
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Question - Wisco WirelessSerial Utility

\? / Are you sure to write Module ?

[ OK J[ Cancel |

P . W e
JUN 5.20 WAAIMUIANIUIUNTUUNN

) o ] : X v o i
TupaUN 3) wUTINGULEIR1 Connection Yun Tvit1 Coordinator
s = ﬂJ I s ﬂ‘:: 1
Module Fafusmidandeiulusunsudnass Tasnatu setup filuga
= @ a e P ) %
AT 5 il Aunsetaln Power nsgnsuda iveltng Configuration

o ' a L - I o <
Mode uasidenwesanieunoiulugaudindnd Fegun
541

Connection - Wisco WirelessSerial Utility

Please select Coordinator{RC35/RC36) port.

Pot: E v

UM 5.21 uanwmiineing Connection

flusunsuaunsaidensanulugaldl avusinguiiiang Wizard Config
, X L, o "

Coordinator 9U LLEAMINITAIAIUDY Router Module mzqﬂ‘uuﬁn

19U Coordinator Module @lUsunsuazunAl 1D Number 89

Router Module A mualuA1 Destination iU Coordinator

- 1 s J
Module lngn1sadnyu MaguM 5.22
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Wizard Config Coordinator - Wisco WirelessSerial Utility

T : " 'two i =
Model SR 10 BT S an channe) [ij

, s { PaniD g e

™ Packet Contiol > Destraoet 1 2
Characters timeout [“.;—,'-1_" characters ID Number

| DataBits

: Close |
——J T

E‘Llﬁ 5.22 Lanmua1e Wizard Config Coordinator

gudumsasalagnisnady sodnag lUsunsuRzyinms

o =f 3 J al A
JufinnsasauarIievluga fagun 5.23

Question - Wisco WirelessSerial Utility

\ ? ) Are you sure to write Module ?

[ QK J Cancel |

P~ v a Y
JUN 5.23 uansnidnsgudunisduiin

wUsInguinene Save Network Config Uu amiuduiinnnsfas
A o :j ] . A =l o
Network ieunlufA1lifiu Repeater Module #19199%iin1511a

A 1 ﬂ' L7y =3 1
woumaiialung Network lalusuian lngazdufinAa1ves Pan 1D uway

| wSedludaanisdudin

Channel d1dpsnstuiinlinad L

Trinad Faguit 5.24

Save Network config - Wisco WirelessSerial Utility

\ ? ) Do you want to save network config?

JUN 5.24 uanamiensgiudunsduiin
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5.7 fnagreansuszenaldey

msldaugunsainsvingamaliuazanuiiudusins  ACL - B74  Multifunction
Power Meter swfufiuead Tussuuussifiudsedvnm  laemslilusinreausada
(Modbus protocol) Inssifiueadidugunsalmunundn wiedendt “uanes” Wudimun
i a v o - ] J e 1A = &
Tgunsella ssgnidenldidleln \Gousesewinsgunanl seviln RSA85 Faldmadmansiay

o d Q‘j 1 al d o 5 =l

Uszdnpsendumangias 5 uavdisAn Baud rate 1y 9,600 bps faguil 5.25 fatiunmsifeu

2 < o L3 a du v ca & a4 o o =i
wasmasliannsadoaisiugunsainsiviailanansaldilaidun 4 fedwiulusunsulsulan

PX+ vl . 5 a o o -~ w1 Y
wwesiu 199071 “Read Input Registers” lapilnaniunounisiuusinaluil

- e‘-'/ F Y 1 A =Y al c] d - =l
1) Warsngunisldfnnedaansviin RS485 Aagui 5.25 Wasnlaeun@ndl Akeaday
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al 1 -

1 4‘ - ni' -l - - 1 v s al
fAn1sRnrRedeanseia RS232 TeluszansSamiiesnin RS485 Iidususuusn

o O od

2 v a 1 4 - Y oa o 1
mvuilelaldgunsallaglinisindedeansyila RS 485 avneaiinsirnousaw
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it 3 Events
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i # Accelerate
3 £ Scanx
om0 | Seani2 B ran
Tine out [uees| E| Losdcen
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g Read float registers (3) vl Remote PLC DataCom
- [
. | Read input registers (4) IR Orum sagvincer
4 2 .
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=
g MNetwork ID 1
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@ MASTER FLC
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ok | cwee | Hew |

U 5.26 wanamsimuansiemnslfueatalusianea

al 2 & . o o - |
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4 Trendd
& TiendS
# Trend6
# Trend?
& Trendd
= "8 Sting Lirary
8 Soma L.
< >

Ef Ladses | B HMIVISO

HTML Sting An\*

User and Pazswor
Web Gateway |

o EE AEHBERVSO MO O M- i Dreccomeen - G

Nﬂv Lm-Sluu'me-Ehm'UUt'DﬂT#u'SD'

’jx
m
#t
)
|
|
|
| 3
|

'@ez@m

-

ﬁrc:» ﬁ!

» W

I»

(=]

o Me -

B Moo

[Web Server Apphoation
uuununaunmnmu
Mersion from 23/07/2003

582 EN__Ena—
Powet-up bit PLC NAME TCFAP TCPAP
EVA CARD INIT
by ocket

IPavsword required tor WEB SERVER

Man Sub

—&—

[Set Modbus MASTER

sB2
Power-up bi COM INIT?
Port 1

D#100

DH3
Retriez

5et LOGO Delay

(v)

Network 1D 1|

Time out furds of |

d v 1 o al 1
U7 6.20 wanatinaedmdulusunsuinuiauaen warlifiuudauden

(M) wanatiaslusunsuibifuudauden

@) uwanwthmausunsufiuudaudend miumsideulanines
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6.4.2 WNANNISLVEUAILUTDNDIEINSUNITLEAINAUULIULND

Y ¥ a o ar A v oo o A al
ﬂ’l'iL%umLL‘LJ‘EE]’NENEHWSUm‘iLLamNaUuL'JULWQ LW@lﬁL‘U@NIENﬂ‘UWLL@ﬁ‘U

annsouudlaidu 2 Ussam fe

1)

2/ a e d 1 =l 14 a o - J
pdeulTALdnmauunUWIBtufey  nsonsdesudseind Wiy
d Y a W v a Y a a a =
wafiowlunssradeiauysligniesnamanvomeinaniivead Tagfiniw
Ll st 3 v as d&y a d‘ o v
HTML anansadnlafisiudsiu q lovuiinensds Seannsavitlalagnisly
dl -] at 2 a e 5 1 d‘ s
3oy “[ 17 dwiunisonsdeiiuusuu 9 wulunsfinasuannaueds’
ws MI9 (Memory integer) Fadusrurufu aunsavitlalaenisidou
d = o - o el =
[MI0009,2,0,0] Tneifl 2 munefis Sruruganadisn 0 fadaumunetilasasng
3 [ ] [ ] I v as o as &
YBAAUIMAUAN LU Fnuan hwau Wuiu way 0 daludmsunistintu

Uaas vieluia

=l

g1 amuUsNasadsundaslévmanuma  n1senedaiulsviiad 3
at v d‘l d‘ 1 1 =l A -l
AMUTUL D UUINTVUTIUANAINIINAISHAANAUUIUNIBEI ALY LHBIINT
" w o ) & al - = Y o Ed 1w
nsdsdoyarnmatiuiwaliintisiivead wazidsuadwusaiauanll
' ° ol a o & v a W & & v = v
lunmheaudwesiweas  lagdndudesiinislduudaudamdnuieiaa
| P P & a o )
Tnganizluaiueeannsne (Data tables) WalUSsuiaiiouduusinadmsy
Avuadndauysla avgnenedeinesls wu fuus MI13 Juusn faavinisidy
Trimualunie Tudruves Address Lawe adluguit 6.21 Fasiulaimi1z
sglunovaneiay 3 ey leRensNeNBMUT MI13 Faansn

1 -

Wasuudals awonoedalaeld “Data3” unulaue @iuaIunIslgunIe

R1]

HTML 2=lgeinds “Submit” Tumsdeaya Wedinsnadu Submit vangiay

n‘ 1 o @ :d' -] r-'!! =
Peuaslvazddludadiudsngnimvualu Data3 FaRe MI13
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Project Edit Yiew Inset Build Connection Ladder HMI Tools Help

DEE B2 o e RE SHEGSUTO K S O e - P

-vm-sw-um-umrm-sn-.cun-rs‘.-

“Bndlm'tormale 'Mdh'i.ngc > Store

X T x
Man Sub -
Nureric Vr AP Fie Edt Connection Table Row Column
Sting Var it > : b Tl ) )
Timer Vat » HealE x aa ) 1 BE B @ @ ér
User and Passwor Tablas > Addesser
\Web Gatew/ay O m EEEE 1
+ EfHM ollm Uters
A Alaime ® Folders
= M_'rrmdg B | Fie Types
Tiendl {nr Ax
# Trend2 £ Y
& [ Trend3 e
# Trendd |
# [ Tiends s
# At Trende =
[ Tiend? | i
[t Trend8 { ®
= "8'Sting Library | ¥ =
Y8 Stiing_Library_1 g i E!
Suing Lbray. 2 | [l MIS5
$sung by 3 || @ Mis?
¥ String_Library_4 | ’ 18
"6sung Lbray 5 | e
'S Sing_Libtay 6 | 16,
s Sting_Library_7 | S
Y8 Sting_Libiary_8 TR
@ web Service BER
" Ot =
! i
Users ¥ 22
Fokders | s
File Types . oA
Al v |3
< ‘ > g I.‘v
B Lodder 4 HmIvaso 1 1 Columns X 993 Rows I o 0K | Concel | Hep I

n.!dﬁh ‘of Supply ‘Grille(cm) </fonts
,tyie-‘vlcth' 200px“>8nbsp;<input type=“submit™ value="Send Data” name="B2%><¢/p>

= a w =l <
UM 6.21 uaman1sodwihuysfiansanisundadldmanuma
(n) wanansimuefmlUsadlun1sne Address

(1) LAAINTITDNDIRILUTANNAUIYLAVLDIVDINTITI Address
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6.4.3 nsudlnd HTML Whgiuaad

35 Tool

SRS HTML Compuler

Unitronics SD Card Formatter

Dewe toformat. ' D\

Nare

Fim Systern.
Tots Sa
Fren Space

|| Format Drive using Windows

Stan.

EVA
FATR
145GB
isGe

1)

M5 SD card Formatting Wieldadsluld HTML dmsuauina Lilefiae
Wluidesleaduiivead mstuiinlwddnanidrgwieaudimeuen (SD
card) Tasflaunsadenidouinmimgniuauvnsauvesa Weannsa
FonUuUNnTBMLLEAUIINEUBnLaIRBINIWesWNA (Format) WUl
mnudineuenieu eldunisuiulpseadrsvemieausineuen 9

[

a av a a o v o o v o o
Wulumunusemiueadnmuall  deaiunsavinlalaenislainsaadiaunanig

¥V o

Andaiuead  lasmsailvaslusunsu “SD Card  suite” 90
http://www.unitronics.com/support  /downloads W&y Ansalusunsa
fanann 9niu Whlusunsuuasiden “tools” uaz na “SD Card Format”
way “Start” a3y ﬁqgﬂﬁ 6.22 (n) waziilovniswesuumiasa axiiviieing

Fua ﬁagﬂﬁ 6.22 ()

SD.Card Suite
S TR _ m SD Card Manager
¥ SD Card Explorer
Data Tables Editor

UDT Viewer

s
g_ﬂ TOO'S (Card formatter, Capacity Calculalor, and mora)

R S

()
U 6.22 wanamsih SD card Formatting
1) wanatingaluswnsy SD Card Suite

I P2 o L3 =3 &
2)  LAMIUIANLLENINNTWOSULUALASIAY
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2) msasaamu HTML deldviniswesuunuds nisasravaulad HTML ne
13'1L%’ﬂ@jﬁtLaa%ﬁﬂawuﬁnLﬁuaaiNe“ja ifleaann nmsWaunn1w HTML duenaidl
Jolanain 'Lumsé’w%‘jaé‘m"sLLU{LﬁLi‘Jumuﬁu%ﬁ’wﬁwﬁmﬁLtaa%‘é{mmi srathy
Wemmugndanisnmamuisannsnléfeguit 6.23 Tasmsidnlusunsy
“SD card suite” \don “Tools” waznaludy “HTML Compiler” ¥n13iden

IWadune wavdarenne 3nuunm “Compile”

SD Card Suite

A< Tools

50 et [T <o e _ = SD Card Manager
BTN R ¥ SD Card Explorer
i e T i Data Tables Editor
(A Sap—— UDT Viewer

§_‘| Tools (Card formaller, Capaaly Calculator, and more)

gﬂﬁ 6.23 L@MIN1TNTIINIU HTML

3) nsudlnd HTML hgmieannudnnieuen ilevhnasnsaanilng HTML
W& @wnsmilidaremaiivhimsasaniuds dnaen waziilunalily
WheanuIINEusNTeIiLead (SD Card) lulwdinoiite “Wes” Tnglnd
HTML fanamdesiiiedn Starthtm iesnnitlifiueadvsiuin Indlu

ﬂé o 1 s d
ulwausniisieariinissnu fagui 6.24

((j; * 1 L » ThisPC » EVA(D:) » Web

W Favorites

B Desktop
@ Downloads
. Recent places
o Autodesk 360
43 Dropbox

«J Homegroup

1% This PC : ’
» Autodesk 360 | ‘
je Desktop | o
Documents | N Stat

% Downloads

JUN 6.24 uammalid HTML hgineanudinieuen
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6.5 NIDRNULULLATWAILILBUATDERILBUNEIATY (Android application)
651 FsmshnsuazaeAntbesiureuaunsosduaunaiatu
6.5.1.1 msanuluaalusunsy
1) alluanalusinsy SDK 910

http://developer.android.com/sdk/index.html

Get the Androd S0DK

=
]
o
a8
VA S
Ratng Mino
] precessar IntesR) Cooe(TME) 15-2500 CPU @ 330GHZ 300 GHx

Inststed memary (RAM 800 GB

Systom typs B4 bt Operatng System

Pen and Touch o Pen er Teuth bput is avalable for this Duspiay

U 6.25 wanmiiniflvaalusunsy SDK

2) amllvanlusunsy JOK Inewd cmd--> java-version Lievinn1s
M3IVADU java version avndl java versionﬁﬁmm‘mgjuﬁa T
foaluanduiadalaiiilusunsulivinisaniudluanain

http://www.oracle.com/technetwork/java/javase/downloads

/index.html

— - — — v ——
Y CAWindows\system32\cmd.exe

ozoft Windo [Version 6.1.7600]
right (c) Microsoft Corporation All rights reserved

_l java -version
n "1.7.,0

51
untime Enuvirornment (build 1.7.0_51-b13)
a HotSpot(TM) G4=Bit Server UM (build 24.51-b03, mixed mode)

UM 6.26 WARINLA Java Version



Java 3E hox Tl

Yo waret @CCRR 8 O+ 41 Braary Codn i aehn g raatie ol b Jend 53 K Seamiedd DB

Server JRE JRE e

DOWRLORD &

Serset JRE 7 Docs JRE T Decs

scrbne Ajrrernent b Jovu 55 yre ey now
s

6.5.2 N1SAAAIIUSUATY
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Ivinnsadlusunsy  JDK  wdauden unzip  adt-bundle-windows-x86_64-

. o oo o | = I | I
20131030.zip aslufdiumisidean1sazyiam Wy D/android wasvinaadaudelusunsy

melulvainesla Sutuasseinis set path Fagaenuin Aeunazyitnis Test eclipse

Taefidunaudnatl

1) U eclipse 81 double click laisnul AaNw21 —> run as admin

2) Twvhnsadanautunaunuasu file->new-->project-->java-->java

:uwofksmuum

! Select a workspace

ADT stores your projects in o folder cavied 3 workspate
Choose a workspace Tolder Lo use 1of this session

Workspace: Diandioid

Lse this as the default and do nOtT ask again

o v
JUN 6.28 uananun Workspace Launcher

project

) vew Project [0 e

Select a wizard
Creale 3 Java project

i1

Wizards:
type filter text
i > General

* Android
| v e CfCes
a0 Java

12 Jarva Project

| & Java Project from Existing Ant Buidhile
|| @ Exampies

@ e [Che .

U 6.29 wanath New Project



3) Iidsdeluain Project name: Helloworld

R T e SN o e : 7
O e P i A
| Java Settings =
| Define the Java build settings. V—-/ |

1
| | e Source |1 rojects | Libraries | % Order and Export| _ ,
e EE o ' el @) |
| rbHeI!oWulw
I
1

'

\

| = Details
‘ &7 Create naw source folder use this if you want to add a new source folder 1o your
project.
& Link additional source: use this if you have a folder in the file system that should be
used & additional source folder,

¥ Agd project ‘Helloworkd' 1o build path: Add the project 1o the buiid path if the nrnlm

is the root of packages and source files. Entries on the build path are visible to the }
compiler and used for building. - l

[ Allow output folders for sourge folders |
Default output folder:

{ Ele oe o
,' | Helloworid/bin { . Browe...

-

@ (oasBoekinn]  tien b [ once ||

e e -

g‘dﬁ 6.30 uanIviin New Java Project

. , o v o &
19ins click 1179 HelloWorld-->new-->class waivinmudunau

AUAINU

D’“‘ ADT :i"_'*r;' £, "
File Edit Mmummm&mm«tmmm Help

. CTAEIEET -bv_p Q.-\ﬂ,-@ S J i e e
it Package Explorer i1 B% Y=n
& HelloWorld

Ul 6.31 uanwih Java-ADT



Java Class
4. The use of the default package is discouraged

Source folger. -H_e!it-)G-’orid,-’su: [ Browse.. |
Package: (defauln) L_ Erpgse.: ]

Enclosing type: NSE.
Name: HelloWarld -
Modifiers: Q' public ) defaylt private protected

["]abstract | I final StatiC

Superciass Jjava.lang.Object
Interfaces: o S

Which method stugwould you like to create?
@wmmm id main(Stringl] args)
["IConstructors from superclass
[¥] Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

|| Generate comments

sUR 6.32 uanawii Java Class

u

e
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5) fvualiiiavussia lngvimuainutunousill window-->preference--

: . a o .
>general-->editors-->text editor-->1danvt show line numbers-->0OK

v o - v Y <
6) Wivhmaidouldamuguitlndagui 6.33

i) Java - HelloWorld/src/HelloWorld java - ADT

File Edit Refactor Source Navigate Search Project
MFLUO RS dyddvorar N aoy &yl

I3 Package Explorer =2
4 i HelloWorld
- (™ src

Window Help

B% = B [f) *HelloWorld java &

public class HelloWorld {

4 @ (default package)

4] HelloWorld java E f. s g
: - | €paran args
- ® JRE System Library [JavaSt-17 3/

public static void main(String[] args) {
System.out.println("Hello world");
// 1000 Auto-generated method stub

AR

)
JUT 6.33 uanmthmsideulan



7) vhmssulusunsy windusenuuadnfingie JDK way Eclipse auysel

e

EE Java - HelloWorld/src/HelloWorld j djava - -ADT

File Edit Refactor Source Navigate Search Prcuec! Bun Window Help

" i i 0 ! 10 1
;f'.:"' NSV 3 B -"-Y;.\'#"O'Q.'\ﬁie"'\?)"
{
e Edt Behaoor Souce Neapate Sepch P Bt Walos Hep
= R S R AT O R A S PO W T

3 Facaage iagiceer E% * 9 [ WeioMoSe 5

- o bl oiWard
8 9 pablic elaas Mellokineld {
& 1 (retead packnge!
1L bedevors jyae
e FE Syvieer Ly it ladtatll
peblic statie wodd maledStrimgl] srgs) (
Syntem,out.peiatin("Hells serld™);]
YO fuds porarsted Sethol atst

hptevrainds VeleAWors ey Apgi cobee] CARogran Eled uad, T bt mawens (13 38 3581 111D 1%
Hells wordd

a v o o a
T‘J“ 6.34 Llﬂﬂ\jﬁu’]ﬂ'ﬂqﬂ’]i‘iuiﬂiun'iuﬂuuiﬂj

[

6.5.3 n15d519 Emulator

o a o . i o a
1) yihnsaanluf window--> android VDM manager--> new fuamu

u Android Virtual Device Manager o] —

.Andrmd Virtual Devices|| | Device Deﬁmtmmi

List of existing Android Virtual Dewices located at ChUsers\kaprakity, android\avd

AVD Name Target Name Platform APl Level  CPU/AEL
No AVD available ==

+ A valid Android Virtual Device. .| A repairable Android Virtual Device
¢ An Android Virtual Device that failed to load. Click 'Details’ to see the error.

sU# 6.35 uanautih Android Virtual Device Manager

96



2) WUAMUALIHEINTT 700 INSIETEUU windows agynaulyle

@ Create mwArdrl;dW

| AVD Name: ovd
Deace Pens s (47, 768 n 200 00p) 7]
Target ;A}:u;o:obi Mlﬂ'ﬁ 19 S '
CPUZABE ARM larmeati-vTa) -
Keyboard: ¥ Hardware keyboard present
Skin [V Dispiay 8 skin with hardwire controls
Fromn Camera klee R S x|
Back Camera: 'lN"f" T T TR SO j'
Memory OpUons: | pare 256 VM Heapr 64

Intemal Storage: 200

mi_~]
SDCard:
Wisize: 1024 M~
CIFile: Bronse
[| Emuiation Optons: 1 coppinor 7] Use Host GPU
1
Ovemioe the existing AYD with the same name
|
T f
.
L4

o "y a o - -. Y ¢ v
UM 6.36 wamathiifmuausiwazainvedinsdmwinasine sould

3) T9inn15i8en avd —>start—>lunch AMUAINU

£% Android Virtual Device Manager

|| Android Virtual Devices |Device Definitions
| List of existing Android Virtual Devices located at Ci\Users\ktprakit\.android\avd

AVD Name Target Name Platform  APILevel CPU/ABI New..

[+ avd Android 44 44 19 ARM (armea... | LE d_it:.; }
| Repair... |
Details...
[ sar.. |

[St.ms the

| (o)

| Avalid Android Virtual Device. || A repairable Android Virtual Device. i
|
i ¥ An Android Virtual Device that failed to load, Click ‘Details’ to see the error.

T — — — - —

R ]
5UM 6.37 uanaitin Android Virtual Device Manager Mi3in13AuuARINI?

U
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=l oW et

4) sedndniin  udrariunthwesiiefiosenin  Taeudugindiedeuuuieou
° v v ' a v o a v v
asegsverlsiitne neudulmihundinmagunyuandndsumainoenu

< o a X '
Weldunisvaniealunisiling app. uaz widget #1199

T

WED JAMOARY |5

&)} . TH F-

7. v A . ;
E‘U‘VI 6.38 LLﬂﬂ\‘l%UTU‘ENLI@ﬂSLLﬁSﬂW‘SUﬁﬂaﬂﬂ

BB RS
Ul 6.39 uanmihuenndindundsinyiinisanienudn

6.5.4 n1sas1elUsLA
¥ o = dl . . o s v ldI
1) Winseanlufl file—>new-->android app project AuaIRuULaY ld%e
1 Hello Wan next VLUL%E)EJ‘] dwin error T1lun - window-->preference-

>build anudsu 3nwIawes default debug keys tore wareanluau
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Fraupnausunaiisals antude Eclipse TUf control panel-->Region
and language-->format-->English (United states) -->location-->current
location united states->ok MuddU anUulmde Eclipse -->project--

o A o 124
>clean-->clean all project-->ok muaMU Wevinsadalusian

R e s e e e v e A R~ T R T e g T T T R - o
P ———

Fo Lo Arerss pmw hpwgete Sagnh

s -4}

- net et 5 Wb o 34 00

o < v
JUM 6.40 uanamthiiuansnisainalusion

2) Twvinnnssuluswnsy

S EES eI
gfdff'l 6.41 LansTlUsunsuTSuLEidelusianin Hello
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3) yhmsadnguin MainActivity.java uamalan iU activity_mainxml wans

P RERLICN

(€1l activity_main.xml [3) MainActivity,java £3 ‘

E:
2
3

6
7

package com.example.hello;
& import android.os.Bundle;[]

public class MainActivity extends Activity {

@override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

}

@verride
public boolean onCreateOptionsMenu(Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present.

getMenuinflater().inflate(R.menu.main, menu);
return true;

U 6.42 wanavtih MainActivity java

1 activity_mainaml &1 | (1] MainActivity java

<RelativeLayout sxmlns:android="http://schemas.android.com/apk/res/android”
xmlns:tools="http://schemas.android.com/tools"”
android:layout_width="match_parent”
android: layout_height="match_parent”
android:paddingBottom="gdimen/activity_vertical_morgin”

WA e

6 android:paddingLeft="@dimen/activity_horizontal_morgin®”
7 android:paddingRight="gdimen/activity_horizontal_margin™
8 android:paddingTop="@dimen/activity_vertical_margin®

9 tools:contexts".HainActivity”™ >

i9

11 <TextView

12 android:layout_width="wraop_content”

13 android:layout_height="wrop_content”

14 android: ="Bstring/h rld” />

15

1€ </Relativelayout>

17

3Uﬁ 6.43 uamvtn activity_main.xml
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6.5.5 N135 Export and Import
1) n13 Export Taanlud file-->export-->general-->archive file-->browse-

= o 1 & A ¢ = o a
SEendumdaiu fadelnd deniilusieaiias export ANUATRY

Archive file = |
Export resources to an archive file on the local file system. 3 (\.L'J E
, - |
b [#1122 Hello @ [¥ .classpath i

. [ HelloWord [ [X .project

[#) |5\ AndroidManifest.xm|
] ﬁlc,huncher-wcb.png
¥ [3 proguard-project.tet
¥ [B project.properties

[ Fiter Types. | [ Selectan | [ Deselectan |
Toarchivefile CAUsers{  JDesktop\bkkizip -

Options

@ Save in pip format @ Create directory structure for files
) Save in tar format () Create only selected directories
[¥] Compress the contents of the file

®

[cgak )  bes> | [_fmsh HC’”“‘J:

6.44 Lanaunii1 Export

o
JUn

oy e e crw ey T ey
|

cal o v
2) vglalnanyinnis Export 113N

Folders X
) (bkk.zip)
4|}, Hello|
4o settings
Ay assets
r . bin
b i gen
1y libs
boga res
b A src

U 6.45 uanalnd il Export fhan
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o a 1 al ’
3) 13 Import Aesyimsavlusiamiduneu udalun file—->import->General-

->Existing project into workspace—>d8n select archive file-->browse

AILAIRY
E > 5
| @ Import LM
|| Select \
' -
Create new projects from an archive file or directory. H

|| Select animport source:
| {type filter text 7

4 (& General
@, Archive File
_;c‘,} Existi ng i’—rc_yects into VGorlspaie
(5, File System
=], Preferences

I+ (& Android

s (& C/Ce+

» (& Git

(= Install

» (£ Run/Debug

, (= Team

b= XML

(? < Back Next > Finish

sUTl 6.46 wanmih Import

6.56 wanwdaagrensnindeuldadildiulusunsy
6.5.6.1 Code MainActivity.java
package com.example.ppp;
import android.app.Activity;
import android.content.Intent;
import android.graphics.drawable.Drawable;
import android.net.Uri;

import android.os.Bundle;

import android.view.KeyEvent;
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import android.view.Menu;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

public class MainActivity extends Activity {

//\@ Class Activity ‘ﬁ% MainActivity.java LLﬂ:ﬂgﬂﬁ’ﬂLﬁU‘lu Package com.example.ppp

protected static final Intent Intent = null//n155u-deAndunull
@Override
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);//Auto-Generate Method
setContentView(R.layout.activity main);
//fds setContentview \Huddafiouaniu Activity 319zuans layout Ty ?
//[un‘izﬁﬁ 799151 MainActivity.java Wama layout ﬁaq’tulwﬁactivity_main.xmL Al

mdaiinly

final Button button = (Button) findViewByld(R.id.button1);

//Ussmieiusbutton war gnauds buttonlagensdidluactivity_mainxml

button.setOnClickListener(new OnClickListener() {

//fmun event Ty button ialwnatuludminiula

public void onClick(View v) {

//a74 function onClick 1&lefinsnaty button

if(v==button)//81 v fAyNAY button
button.setBackgroundResource(R.drawable.btn);

A 1 ¥ s 1 d‘
//dienadubutton wanituvdsuazivaeu

Intent myWebLink = new Intent(android.content.Intent ACTION_VIEW);

//a598uls myWebLink waldlunissu-demintent ludamiihweb

myWebLink.setData(Uri,parse("http://192.168.1.75");

a v 2
//set URI UpawebfHaan15idd

startActivity(myWebLink);



//set Wi myWebLink Bavienlé

onBackPressed();
//Buunseanarnueundiadu ienatuBack
}
b;

@Override

public boolean onCreateOptionsMenu(Menu menu) {

// Inflate the menu; this adds items to the action bar if it is present.

getMenulnflater().inflate(R.menu.main, menu);

return true;

6.5.6.2 Code activity_main.xml

1) nsasauazimunjuluuYes Layout

<RelativeLayout xmlns:android="http.//schemas.android.com/apk/res/android"

104

xmlns:tools="http://schemas.android.com/tools"android:layout_width="match_par

ent”

//fmuapnunitaveilayoutluanitoyavunaiviniu parent oy

android:layout_height="match_parent”

//fmunnugeveslayoutiuanitoyaruiniviniu parent vy

android:paddingBottom="@dimen/activity vertical_margin"

a 1 1 L li‘ lﬁ' 1 L%
//‘\]ﬂi%&]zvﬂﬁtﬂﬁ’N‘UﬂU‘Uaﬂiﬂq Laslua U8 uaNYaInuIee

nn

android:paddinglLeft="@dimen/activity horizontal_margin

//3nTruEvnaTEnInanauYeing uazilonveutieventnege

m

android:paddingRight="@dimen/activity horizontal_margin

s 1 1 s J dl v
//‘-Uﬂ?gEJS"VI'N'ESW"J"N’UBU‘U@WWQ LAZLUWINUDUVINVDINUNND

m

android:paddingTop="@dimen/activity vertical_margin
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o | 1 o & al v
//ﬁ]ﬂ’izElz‘ﬂ'N'izWTN‘UEJU‘U@d’mq LAZLUAWINUDUUUYDIVIUID

tools:context="MainActivity"

android:background="@drawable/bg123"> //fmuniiuvadagldngnmdebg1 2370y

u

r P
Tulwdifiunwae drawable

-2 TestPerformance

Please Click to Test
Performance !!

< a @
JUN 6.47 uanmin Layout 103UoUATEEUBUNAIATY

2) msaiauazimuaguLuuYes Text View

<TextView

android:id="@+id/textView1" //a%$19 TextView il id = textViewl

android:layout_width="wrap_content’//fiunanuNINUeY TextView Tuans
ToUaTUINIAU content

android:layout_height="wrap_content’//fMuanugaves TextView TﬁLLaﬂd‘?’J'auua
YW content

android:layout_above="@-+id/button1"//fvunaly TextView BEinuuULe button

android:layout_centerHorizontal="true"//fAvualy TextView agasinan

android:layout_marginBottom="80dp"//fmualy TextView 5z8¥11991nU8UAN
80 dp

android:textColor="#FFFFFF"//@fdnwaludum

android:gravity = ”Center"//ﬁa5ﬂ‘1:}ia§l:ﬁlanm\1

android:textSize = "30sp"//fdnwillvuna 30 dp

android:textStyle = "bold"//Fdnysnun

android:text="@string’/hello_world" />
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Please Click to Test
Performance !!

|
|
'g'\Jﬁ 6.48 uans TextView
3) miﬂ%'NLLasﬁwumg‘lﬂmwﬂaﬁ Button
<Button
android:id="@+id/button1”

//@374 button 4 id = buttonl

android:layout_width="wrap_content”

//fmuannuniiees button TWlansteyavuiawitiu content

android:layout_height="wrap_content"

//fmunATNgaves button Tlandeyavunawinny content

android:layout_alignParentBottom="true"
android:layout_centerHorizontal="true"

//button agfanantluluIuey

android:layout_marginBottom="75dp"

//button dszerrnaanveuand 75 dp

android:background="@drawable/btn2" />

(J & @ L - =l L3 e
//fmuaiundavesbuttonlagldlnanimdebtn2 Reglulwaiiunmiiodrawable

</RelativelLayout>

Button

31]17; 6.49 uany Button
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4) nrsasalemau

— a5ulemaulagltlusinsu photo shop

&

TEST

PERFD RIBHKHCE

;nlﬁ 6.50 wanslepau

o A v “!
— hlereunairnadaudrdadulvdniw.png Tldlu res-

>drawable-hdpi Fasllwdnmde bbb.png ulepoud

— afa fagu

a 5 res
4 (= drawable-hdpi

IE bgl23.png
i btn.png
I btn2.png i
i btn3.png |
<l button_bg.xml
@ ic_launcher.png
@ icon2.png
I reappicon.png

(= drawable-ldpi

b (= drawable-mdpi

I (= drawable-xhdpi

p (= drawable-xxhdpi

4 (= layout
[l activity_mainxml

5UN 6.51 uandlwdnim bbb.png



4 o 5 v o | v o A
— weihlwdnmluldudn agvinisidsulersulagliildeute

Temauiliu bbb.png 7l res->AndroidMinifes.xml fagu

() Java - ppavindroidiariestomi - ADT TR MR, TN e

File Edit Refactor Source Navigate Search Project Run Window Help
o AR My WM B0 O™V - - S - |

& Package Explorer &% =R Sy L ppp Manifest 1

O libs - < 1 version="1.8" encoding="utf-8"?>
a s res <ranifest xmlns:android="http://schamas.ondroid. com/apk/res/ondroid™
i i package="com. example. ppp"”
18 Himwakie-hop android:versionCoden"1"
ﬁ ek android:versicnlame="1.8" >
1| bbb.png
i bgl23.png 5 -sdk
fm btn.png android:minSdkversion="8"
ﬁi btn2.png android:targetSdkVersion="18" />
@ btnd.png capplication
|4 button_bg.axml deodid:allowlack pne"true®
i ic_launcher.png android:icon="gdrawable/bbb"
i icon2.png | 3

88 reappicon.png

TTITE 4 PPN
android:themes="@style/AppTheme” >
cactivity

(= drawable-ldpi
I (= drawable-mdpi
I (= drawable-xhdpi
I > drawable-xxhdpi
4 (= layout

android:name="com. example. ppp. HainActivity”
android: label="@string/app_nome" >
| <intent-filter>
cacticn sndroid:name="android.intent.action.MAIN" />

<category android:names"gndroid.intent.category. LAUNCHER" />

|
|
[ activity_mainxml : <fintent-filter>
i & menu c/activity>
I & values E: </application>

P & values-sw600dp
I (&> values-swT20dp-land
I & values-vll
b & values-vid
(i AndroidManifestxmi
M ic_launcher-web.png |

</manifest>

[7) Manifest | (&) Application |(F) Permiszions | () Instrumentation | =] AndroidManifest.ml

£l Consele 12 XD I

a o A
UM 6.52 wananisiasutolanou

Prot 1

A A 4 o as = al
— deawdsuieudrlminmstuiinalalensunanasisgy

£ TestPerformance

Please Click to Test
Performance !!

r o . .
3U'n 6:95 LLamgﬂlaﬂauw res->layout->activity _main.xml

108
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% G 12:16 [

WIDGETS

. . P

TestPerforma TestPerforma Widget
ce nce Preview

< v
JUN 6.54 uanairlenau

‘J o s al ﬂp
— Weyin1s3ulysunTuasiianasiail

|8 5554222 7 w —‘?‘H' —.Tu'r"- g T
3.1Q

,.c TestPerformance

Please Click to Test
Performance !

JUN 6.55 uanamtiuennaindy



unit 7
YUADUNITAAAIAIDINDIN

Lazn1sAUIuAlas lusNSUIAUSSANS NN

¢ a { [
7.1 gunsalilélunsmsavseulstinsnmiasasuiuamea
& a =Y &/ O LY 2 2 . € as
1) [ wUlY9INg R ILaEMNAYUFNNNS HM 006 - Primus HM Series LULG830
gampiuarAauTuduing HM - 006 ansnsninAguugilumiy ssmivalfya
é} al at 1 & A‘!J 1 4 L3
(°C) wavAmTudmslumbewesidust (%RH) lnsunfmliud luwes HM -
006 \Hugunsaiitlddmiuingamgll wezmnAuduing ludufeadu Jaumans
al = A‘i s < L% <A L o < & e
dmiumsfefemunidavie naiunigludies e winsensuinuiunnilu azess
T a v a v < o a & oo« o
dwielotludiinaeld  dienmaingaumaiinazauiuduivne  swvinisuua
- -&J ar @l L3 al - aa R
Ui 0-100 °C war ANMNTUAUNNG 0-100 %RH T dudyrusiinfdnea (Digital
signal) 3o deyadn (Bit data) vhlWanunsafndedeansuardedeyaeontiums

anedyanneynsuiln RS-485/RS-422 TUgsgunsalnunusely fguil 7.1 uay 7.2

FUR 7.1 wammsinAsguiweTinguumaiiuasmntudinivng HM 006 - Primus HM Series

ol B0IaNINY
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-

1J 7.2 LLammwﬂmL&vuma'sm mwnmm.;mm*uuﬁuwm HM 006 — Primus HM Series

Y]

U YOIAUNAY

2) aunsainTIaianlnaEIan Multifunction transmitter C 310 lagld Multifunction
transmitter C 310 — KIMO INSTRUMENT 1Wugunseilddwiunsiatapuidan
P88 INIARALA O - 30 m/s Bamunzdmiudndeuunifaiamenuniglurios vie Tu
naosliiiriisusaugunsaingeauazgunsalmuny Tasgunsainsrainauniany
Multifunction transmitter C 310 @nansadenviafifiviveuaniuanielaiil au
ALIMITALYEINSELIUNS BlvhnsAnseiasnsaainanuie asvinisudas
Thudy aaewaen (Analog signal) DC 4-20 mA, 0-10 VDC wiausinses

doyqyrausiinidmea (Digital signal) u3e Yeayaln (Bit data) ¥lanansofededeoans

uwavdsloyavoniiunvansdyyueynsuyiin RS-485/RS-422

a : ; . l. - ~ W '
JUN 7.3 uanaviivsuanawaves Multifunction transmitter C 310 ngninnslilundes
gunsallwvh
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U 7.4 uanwi¥a (Probe) Ju SVS ves Multifunction transmitter C 310

gunsalaetamdalviih (WATT METER) 1AC B74 - LEOS gunsainsiain
fndalwdin (WATT METER) \fugunsalinsndalniiwesgunsallindlduvdsdng
Iwfaun 1 ia (1-phase power supply) sanunsaineenuniimbedu ad lag
Falldanmsianszualaila (Current), usarulni (Voltage) wazauniasua
Wat (Power factor) Aurueenuniielilddiuuu True RMS  sauludiams

- ! | v A al L ol -
Andedeans uazdweyaiinsradaldriumeaedyyinounsusin RS-485/RS-422
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4' at v o at d 1 al
a) qUniaﬁmau feunad (Wireless RS-485) RC35-WISCO ldmiuiennadeyayad RS
— 232/RS - 485/RS - 422 sumsdnanaiivg ununisldaedyaia Gevinli
Usendnanldanelunisinfalaglifesfuaedygranaiiinniuasainuiniu

= [ 1 L Aal o A a < =l o val
sulufsnsdoyaseninaiosiliniume waedweddu 9 Anvneinlarddemalunis

lefanedsdyayn

b

Aegunsal Wireless RS-485 RC35-WISCO

d . B . -
JUN 7.6 LamINI3An

af a ﬂu A ] 1] 1
5) aduns Mlun1sIaiiun Yesausne Tuming as1uuns

7

AN

ey, m’qfrgmrﬂr

ittty

!_[ e W,

- oD g 301101
"——n—._~__

i

JUT 7.7 wanwmdunsldlunisinssezvi
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6) 15M93 (Router) \Hesangunsalmunuwvdn viefiuead [Dugunsnindnluszuy
a a a < a ) - "oas < 1 a § & i
UseiliutszdvBnmiadessfuenma  Jeewnsateusieiuinierieduinesiinle
viawndetienely  dudu  nsldisumesilugunsalnsyanedygi  ununsly

ar [ £ 1 8 I 1 3 v e | oW
anedya vlazmnunnisldeuduegnunn  wagvilliannsadeusenunes

- ¢ o ot ] A‘f‘ L4 P ; Ly -
WILNDILWBNWRIUITEUUNEUU LLﬂ3ﬂWSLLﬂﬂQ‘U?JJJUaUUL'}lULWQ‘V]?IzWQﬂl]']ﬂ‘?.luﬂd’éﬂ‘ﬂ 7.8

= ¢
U7 7.8 uangunsalisunes

7.2 95n11570Us2ANS AN 1ATasUSUNNIALLUULENE U
1) = o a - o
7.2.1  vusaulun1smseuni1sIauseansnInAIaIUIUaINIA
1) Uiudseduauusivesinaslueiesufusiniedisumiausegn

(High Speed)

2
a al

aM va o ' - v
2) Usummaumailinsdumisgaumgiivies 24-25°C
3) paaeullliinisAnvnmnasiuandeninnanidy

& a o o
7.2.2  Yunaun1snsIvdaudIsansnIwATasIuaIniA
1) FaruinauninauarmMINeNYestesanIny (Supply air grille)

v o < v o é‘ o L 1
MILRAULNAT LWQ‘L’Uﬂﬁuﬁm‘lﬂWWUﬂﬂUW]ﬂiuwu’lﬂﬁ’liqﬂmmi
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@ &

o = 5 & ot - .&’ s
2) ymsAnAuaueeInguunll (°C) uarmINTUENNNS (%RH)
HM 006 - Primus HM Series  uazgunsainaainmnanisa
3 ; 3 =

Multifunction transmitter C 310 -KIMO INSTRUMENT ~ AI53NINA19UDY

pINEVNeFUYetaNIng  (Supply Air grille) duwuigasingamnil (°O)
A v o o« . . a o

WALAMUBUAUNNG (%RH) HM 006 — Primus HM Series anma  9enIN13

- S al 1 ] ot g i = 3 al - ' g

AnnanauYesaundyu  (Return air grille) FuWULRINNAIVLANADEDETT

fusinuanedea RS - 485 lagldlusinreauuunenda Modbus Tunns

2
- al

1 A ¥ e J 1 b3
defeyavzgnitenloadiu PLC Fsaxfinda PLC Tilundosgunsallaiiiuedn

LUANINANTNOTIvAN U PLC

--“--5 ¢ o w ey v | " _
ULaRINSAARATULTS 114 3 ¢ Adumtitesausne (Air supply grille)

gﬂﬁ 7.9

wazAugsaunau (Return air grille)

.
P~

i A & - a | 1Y 2/
JUN 7.10 uamn1sindslagTaaidiaseslsuennAIInmuYY
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o

4

d =y :: : 4 al aﬂ _.;_,_ -‘ VIJ ‘ 123 .
sun 7.11 LARINITARAILALSIUNALATDIUSUBINIAINATUNLN

v dl ] at ar = 1 4
3) e RS-485 wousanu PLC lnsendulusinaeanisinrededisiuuuen
TJa (Modbus) Feazvinisiudeyaanwuwes TasdlusunsuiuAive

PLC  wavesteyaneludilusunsummnalsydnsnw Faladeuiulayly
TUsunsunIsALINYBe PLC

™ e

o . . s o
12 LL?{ﬂQﬂWWT’JN‘UENﬂ'ﬁL‘UﬂlmBﬂ']El'531{’!'1'1%‘5‘1«!“&6%%& CRlp)

2 " @
AnAssUsuenaluga PLC
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&
=

& w o w & o v oo ¢
aragunsalinmdalnin (Watt meter) lngduanglnidipeunsaiwes

al

Fasianseualnihudusdaweniainla (Spilt coil current transformer)

d al o ﬂwJ £ 4 ot =
dedanszualniin Tnevinissuaslidniulad (L) wardmseu (N) udald

aondaudnfuanslal (L) Tnglunsaiflanuinaislad (L) weanefinsou

(N) Wuanelpannsaldlumadalrls ionuasndeddugui 7.13

A

UM 7.14 LanIiInIs@aAIANLANE A8 Multimeter
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SUT 7.15 uans3Bn1sduansliannneninsaises \iodamud Current Transformer
(n) Suanglnndmoumswiges (Compressor)
(v) Ns9edn Watt Meter
(m) N5HD Watt Meter uaztaningdmiu gunsal RC35 (Wireless RS - 485)
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5) syuulssfiulssAnsnmasesliuainiresAanAe 9 9ndaudsild
fuinanuee’ uavaunsalane q uasuanwadnsuumiheeduia (Touch

screen) WAENIIUIND (Webpage)
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L 19:19 N%RE

< m 192.168.1.75 g M +

= ' < ' a
JUN 7.19 uanamiinanuima (Webpage) Fauanin1annslssiiiuvedszuy

11 a o o
7.2.3  fupsunsidszuudsaiiudssindnmiasasdivenie
1) Wansltauszuudsziiuyssansnmn
Id A al
2) 1d%e Model waumsRIUsUBINA
3) ldauning muemvestesaudne (Supply air grille)
' o = v o o e ' °
4) na Y F1 iawssumnamiauseanstuiinamiieanudiniguen

1 A ﬂl L] d A I’.’V 1 1]
5) natu Start [itel3ufwIL Stop Wiienym Uag Reset tiveRarlml

winissuUsTmsUseiiudUssavsniaiesuiuenmalaazldeeing - 9
Tneaziiaiaruanunsayinaadu (Cooling Capacity, Q) Fasimendu Btu/Hr, Anduseavia
aussouy (Coefficient of Performance, COP), A1ensnauUsyansnmnasu (Energy
Efficiency Ratio, EER) Tt stsudisusniismnalaindiunninvietesninaiild
FrasafeisuiisusamnisiudemdtnurenaissiuenmAniuuasgu den. 1155-
2536 finsfvunssiuuanUseavEnaiasueimeeendu 5 sefuauaasg Len.
1155-2536 uenaniitwinsanasiuaua i (the ) Aliieed (um) Arlnihee

U (um)
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e + (R}— ront air .| get air temp set delaptemp .| MB 32 [R)
4 R}— ¢$—R)— retum return to humid .| Set delay watt
MIi[0] - ¢ {(Ry— ¢—{R)y——| ltownd
TEMP AIR MI19[0] - ¢+EN ENO— - - 1 - R}—
. |RETURNID4 .| EER2nd DataTables| - - - - - - MB18B[R] - . -
. ¢—{R}— Clear Table . setdelay RH .| MB 19[R]
4 R}— Air front to retun | set delay humid
MI 52 [0] & % s . . ——R}—| return to watt
'Humid FRONT .| MB 35(R] - {R)}—
D3 | Start timer for - Mi4010] - - - © || MBIB[R] s
——{R}— reset Winddec . MB38[R] |- - | setdelaytemp .| ML12[0]
4 R}— STOP I .| suply to retum | Cost pet Year
i ot R}—
RyF—  +—{R}—
[T (1 R RN MB 74 [R] : i
Counting - - - .« - | wNOTCAL
RESETVALUE . . . - . ID3WORKs || 02[R] EEE TN :
. .. .. ...  Done . ID5WORKs |
—P—y {Ry—| dore |
| TD18B OTT boeovoe s s 856 &6
| (00:00:00.10) e . ID 4 WORKs . 03[R) Lo <o L B
| E 5 done ID 6 WORKs - T EEE co o e @ & W W B ; p .
| P oo+ - &——R}— dom oA 2w W E W W R E i
e T T . —_—.(R)_ P R e e e e e e
MBAO[R] | TD18 | . . oo
Resetweb | [00:00:00.10] |
| T T
[ TD18 || MB4O0[R] o w o mE o s
| [00:00:00.10) - Resetweb . . . . . e e e
{ B W e P T U
4 P———(R)—
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|Get temperature Supply id3 /4744474147 HMO0B PRIMUS >> Address 2-3 for Temperature xxxx C
MB 11 [R] MBS8[R] | MBS[R] || MB1O[R] | MB7[R] - MB31[R] G e .
GET TEMP . getairtemp . getRHfront .gethumidretun. getwatt .  Getwind Ve e e e e e s
. fontair | retumn 4 | air  ow o R
— -/t 1/} 1/} 1/ /I—I Poys AR ES 3
: MB100[R] - MB38[R] EN _ENG MH11[H] MB‘IE[FI] 1 oom -
| MASTER PLC STOPH -« . . - - | MODBUS . GET TEMP . setdelaytemp - ID 3WORKs -
| 3 TR R.LR 4 M1 9 (0] frontair . suply toretumn . Done 2
: f—/ = ~[MODBUS_1 [ 1EMPAIR R) {S) {8—
ph2 | M5
| Slave: Start OF ] Status Messages -
‘| pH2 L || DwoD )
. Read: Vector Vector Store: A
Dw 1
SD File Size
MB 16 [R] D12 I
set delay temp - [00:00:00.20] - -
suplytoretun | delaptemp . .
TD 12 - MB8[R]
| [00:00:00.20] - get air temp
delay lemp retuin ¥
—APF—8)}—— -

| |Gt temperature Retum idd /7//771111/144/// HMOUB PRIMUS »> Address 2-3 for Temperalure ks in C

MB B[R] MB 7 [R] MB3S[R] | MB10[R] MB 11 [H] | MB31[R] MB 38[R]
| get air temp getwatt - getRH font - gethumid retun. GET TEM Getwind || STOPI Ce e e
! leturn ; air L fhontar | B . P v ;
/t -/} 1/ i
MB 100 [R] EN ENG MBBI[R] | MBI1B[R] - CIO[FI] | MB17[R]
MASTER PLC MODBUS - s getairtemp .| set delaytemp .| ID 3WORKs .| set delay temp
Slave ID 4 R.IR #4 Mi1 [0 return .| suply to retumn . Done | return to humid
{MODBUS_1 [ 1eMPalR R} {R) (R———(8)—
: . : 01[R]
D#2 L MI5 - | ID4WORKs -
Slave: Start Of 7] Length . done -
Dit 2 i || Dw14 )
Read: Vector Total Sessions
I DwW3 i
Acknowledgeme -
MB17[R] - TD 13

| sel delay temp | [00:00:00.20]
(returnto humid . delay temp

—

1D 13 - MBS[R]
| [00:00:00.20) - getRH front
| delay temp :
F—PFH———S)—

et HH Supply id3 /2/77727711710270271) HMUUG PHIMUS >> Address U-1 tor Helative Humidity sxxx in ZHH

MB 9[R] MB7[R]  MBS8I[R] | MB11[R] - MB10[R] | MB31[R]
getRHfront . getwatt .| get airtemp GET TEMP . get humid retumn Get wind
| return B front air air E
— 1/} 1/ 1/ 1/ 1/ |—_|
MB 100 [R) MB38[R] |- MBS[H] | MBITER] 01R] |
MASTERPLC .| STOPI | . v MODBUS e e . get AH front | set delay temp - ID 4'WORKs
" || Slavein3 || RlIAH MI 52 [0] bbb o )
L o - MODBUS_1 [ Humd FRONT — (R} {R} {R}—
S VW S e MB18[R] - ODO[R]
[ok:41] Ml 6 setdelay ARH 1D 3WORKs -
Slave: Start Of 7| [ Status Messages | fonttoretun . Done
IEEE rrona vz —ASF———S)—
D# 2 i | Dw4
Read: Vector Total Sessions
| Dw5
MB 1B[R] 3

setdelayRH . [00:00:00.20] -
front to retun . delay humid
D3 - MB10[R]

[00:00:00.20] - get humid retun
delay humid ail 8

—— PS5 )—
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[hew

MB10[R] - MBT7IR] MBB[R] - MBS[R] - MBI1[R] MB 31 [R]
gethumidretun . getwatt - getairtemp - getRH front GETTEMP . Getwind
ait retum 2 | fontair |
— —/ A/} 1/t 1/t '/r—]
- | MB10O[R) - - MB38[R] EN __EN MB1EI[F|] HH1E[F!] . oom) -
MASTER PLC - STOPU Coe - | MODBUS -« . |gethumidretun . setdelsy RH - 1D 3WORKs -
Slave D 4 R.IA #4 MI53 [0 air . frant to retum | Done .
‘ f—] velD4  yvopeus1 oD —(R)——(R)——(R)—J
e MB 19(R] 01[R]
D# O i M 8 set delay humid - 1D 4 WORKs
Slave: Start OF T Status Messages | return to watt done A
Dt 2 U |  Dwes
Read: Vector Total Sessions
DW?
Acknewiudgem :
MB19[R] - D4 .
set delay humid - [00:00:00.20)
teturn to watt . defay humid to .
— —
IChange MBA2 ta MB 7 to get watt 2////2414111#14/4 LEOS SMEINTER »> 1AC meter B74 CT 50/333mV >> Address 4-5 for Watt in walt
D4 - MB7IR]
[00:00:00.20) .|  getwatt
| delay humid to |
—-—iPI—(S}—
Get watt id 5
MB7[R] | MBS8[R] || MBSI[R] || MBI0[R] MB11[R] || MB31[R]
getwatt .| getartemp . getRH front getl'u.mdr&tum GET TEMP . Getwind
. retuin g . air . front air s
— I—|/|——|/I—-—t/ 1/t :/Ij
MB100[R] - MB38[R] MB 7[R] MB19[R] . O0O1[R] |
MASTERPLC . STOP! « >« « « . . | MODBUS | - - getwalt - set delay humid - 1D 4 WORKs
SavaiD® AR #4 ML 1410) | etuntowatt . done .
J—/ e AmoDBUS_1 |F WaiDs | —(RY —~R} {RF—]
% ¥ : ¥ | MB32[R] || 02[R]
: Dit 4 i H M1 | Setdelaywatt . 1D 5WORKs
Slave: Start Of Status Messages to wind done
e e S s ——sr—
) D# 2 i || Dwe
| Read: Vector | Total Sessions
| DwWS :
Acknowledgeme -
MB32[R] - TD10
Set delay watt . [00:00:00.20] -
to wind .| delay wattto |.
— — —
TD 10 | MB31[R]
[00:00:00.20] | Getwind
| delaywattto . .
—lPI—(S)—-—
Get Wind id 6 /2217141414 KIMO C310 »> Address 7040 - 7041 for Probe 1 in HEX format
M831[Fi] [ MB7[R] | MBBIR] || MBS[R] || MB1O[R] | MBI11[R]
Getwind - getwatt getairtemp | getRHfront | gethumidretun. GET TEMP
' return |- ail . front air
— — /| 1/t -/I—j
MB100[R] || MB38[R] HB3I[R] MB32[R] - 02[R]
MASTERPLC . STOPIl -« -« -« .. | MODBUS } - e e Getwind || Set delaywatt - ID 5 WORKs
! sveins | PFRE 11wz o L NI
/) e MODBUS_1 [ yind 1otz | ——(RY (R} {(RF—]
S S . MB 73[R] MB 28[R] - MBEB3[R]
DH7040 | Ml 28 lamp 30N . set delayforcal | hextodec
Slave: Start Of [ 'Status Messages 1 WIND
....A_(S}_(S)__._(S)___l
DH2 i | Dwi2 03R] -
Read: Vector Total Sessions : ID 6 WORKs
o o &S done
| Dw13 —{S—
Acknowledgeme - - - - .o
MBB3[R] |- MBE4[R] | HEXDEC
hextodec |- gohex
WIND | :
— { S
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33 RE— L
MBEIR] -
hextodec - -
WIND ;
Ry—
o
1= [Set imer logging by user
£l
=
FORMULA . Co ST TP )
a | (A0 s s L sl 08 L
" Time logging Time logging [00:00:10.00]
() [Get to Calculation mode
S rmRT T07 Eeon } - - - -t e ke e i S wE s o
lsetdelapforcal- [0B:0001.00) | | e
| f delapforcal [\ Lo
_t ......
B MBI L . .
§ .
1] [Set automaticlly to measure again after logging 1 sec
i3
= N _EN
ADD STTP
M 54 Mi10 . M0 1] | D6 L
s || Tmelogging A €M Tivefor Timefor ™ BF jooopsoo)
il SRR
| &
S Me27R] 06
SET DELAY ' [00:00:09.00]
37 CYCLE MEASUME AQAIN - - - - . . . . . e e e e e
g— ——— — -
18 MBZZRI
[00:00:09.00] . SETDELAY - | MBI7(R] -
measure again . CYCLE . measure again -
——4P+—<4+——R— - :
MB28IR] - - - - - - - o
..... setdelyforcal. | MB26[R] | - - - -
..... ‘ ‘chockEERSi- o n
¢ RF— e
< R}__ .....

MB73[R] - D15 = & A
lamp 3 ON [00:00:00.20] - -

— —
TD15 - MB73[R]
[00:00:00.20] - lamp 30N

—P R}—

03[R] -
ID6WORKs - -
done

..... MM e e as v n e wgs wwwe

————— | checkEER1 . . MBZ25[R] - - vk
..... I . . checkEER4 . . . . . . . .
..... +— (R—— - o
..... MEZET o ooz o0 oo s } !
----- checkEER2 . . MB 24 [R] U
rrrrr . .| checkEER3 . . . . i .
..... ——(R}— | S5 5 B
...... Rf— v v v oo -
; i a g REORI ¢ 5 o - wwth s @ s :
N | Compressor . MBTIR] - - - - - - - - -
----- ‘Worked . No Compressor - . oo .
R sm—" - —— e
—  (R}— - - -
MBBER] - - - - - Bow e MWW @ W
10storecord - MB 74 [R] - S
. NOTCAL | < MI710]
. . - ¢——R)r— .« .| ELECTRIC
...... y (R}— - | LABEL
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HEX DEC subroutine

IE IChange the wind value in hex value to dec and if .5 happened , inciease M1 40 one more
S MBs4R] N_EN E K _EN
go hex Swap Bytes - COPYMEM} - - - - - - - MUL F
Miaro MIa7[0] L MF3 | MF32
— Widio2 |} wirdioi2 [V} wind A I wIND %700
..... : T .
...... DH4 Us + DHO —|E—] F#100 dp
32 bit Copy Memoty: B
....... . S I
N__EN
o#4 | MF31 L
Swap Bytes: C g Wind cl I i INV (A, + Bin)
,,,,, o | omE3z ol M3
T -n—I WIND 100 Wind front
Copy Memary: D L
1 : o Mol
ez Uy A Winddee
..... Copy Mermory: E L
| I T I
: T A»=B_| - L R R T T T S
MI4D[0] ||, ) L owMizsgg
\Wind dec Widflort
T R P
@ .....................
Calculation subroutine
L] [Compressor work of not 72
@ BT TIRITR 1 o 50 5 6 e w % b w s e s % e m w o b8 B
& A>=B gle 70(R)
i e o
1 —Sr—
EE T I 1 O e I R T R T
)
gl MR Jocseemcr cnaensomids FEREE SR SR ab
d — MB7IM]
& A<B No Compressor |
ML14[0] | )
y watips A —{sr—
PERT
(E) [No Compressor then put O to calculating varisbles such as @, COP, EER and Star
El oue7i@R || MBTOMRI WETRIRT | 5 ' 9 %% o s & RE W h B AR R ke .
No Compressor |- Compressol NOTCAL | « o v o v v o v v o b0 o oo e
3 || Worked
g ¢ 1/ B —— < & ¥ 8% b e e e e s
= e zam N__EN
g NOTCAL STORE STORE
p#6 | M1 17 (0] oo | || ML13[0]
= = a B[ eLecTRIC i Bl Qreal from
| ; ME 27 (R]
N__EN SET DELAY |
4 STORE STORE . CYCLE
080 U, gl mam o opeo |, sl M 1S )
COP real front EER real front
............... RET
g ........ H_
(E) [Caiculation Process at Supply Gille
() [Pwe Air Supply -» InfPws] = (C1/7)+ €2+ (T4 C3) + (T°2x C4] + (T"3 5 C5) + (LT % C6)
(1 = -5.8002206x10"3
C2 = -55162560 1 10°0
IC3=-4.8640239 1 10”2
IC4 = 41764763 % 105
(5 = -1.4462093 1 10™8
IC6 = 65459673
[r==sess T iy Kelvin = C + 273,15 ===
Then MF5 = Pws air supply In kPa
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i3] E?mg%ggy > EnLPws] (C1/T)+C2 + (TnC3] + (T2 1 C4) + (T~3 x C5) + (LnT % C6)
C2 =-55162560 % 1 0 0
C3=-48640239 % 10™-2
IC4 = 41764768 % 105
C5 = -1,4452093 » 10”8
ICE = 6.5459673
[ T in Kelvin = C + 273.15 ™=
Then MF5 = Pws air supply In kPa
g
= T
D7 © MB70[R] FORMULA
[mgg{] . Dt:rvnpmssnl (27315 +A... ME 0[]
i orked AH
S—yY | 84 toep ool
L N__EN
FORMULA FORMULA FORMULA
. B [(-5800.22... | MF1] 1 {[-UAU-I-BS{A_ MF 2[0] ((-1.44520... I
51 C1+C2 supply C3+C4 supply C5+C6 supply
1— N __ENG
-+ | FORMULA EXP
[A+B+C)
| MF4[0] : MF 4 [0] L MF 5[0]
G A Ln Pws ait supply  Ln Pws air supply A B Pws air
() W humidity ratio
IRH= (Pw/ Pws) % 100
Then MF 6 = Pw ait supply In kPa
I = 0.62198 (Pw/P-Pw)
Pw = MFE
IP =101.325 kPa atmosphere at sea level
Then MF7 ='W
1 us7om
wapf:;m FORMULA FORMULA | -
& orl ([ A H[X]B.A_ MF 6 (0] 062198 [.';_, MF7[0] ‘
o i 7 ) Pw air supply W humidity ratio |
() [Hs air Supply
Efrﬁhalpyd Supply Hs = 1.006t + W(2501 + 1.805t)
lt= Temp in celcious
Then Hs = MF8 in kl/kg
el
d91 ... . EN _EN
MB 70[R] FORMULA
. Cwu:;;m ((1.006"A... L MFe(O)
7 L. A Hs air supply
—
@ .
(%) |Calculation Process at Retun Grile
.3 Ews.d.sl%;m > Ir‘{Pwl] [C1/T)+C2+(TxC3)+[T"2x C4) + (T"3x C5) + [LnT x CB)
1=
IC2 =551 62560 ® 1 0* D
IC3 = -4.8640239 x 1072
IC4 = 41764768 x 105
IC5 =-1,4452093 k 1078
IC6 = 6.5459673
e T in Kelvin = C + 273,15 ===
~ [Then MF14 = Pwr air retun
=l we7om) N_EN
| Compressot FORMULA ¥ W W 4 s % 3 BN
| Worked (27315 +A... EGTD EN__EN N _EN
— A e 0 |- [FoRMULA FORMULA
: ¥ -5800.22,;\_ ME 10 (0] ((-0.04864... L ME1t |
C1+C2 return | C3+C4 retun |
) ) XK
N _EN
R FORMULA FORMULA EXP
(14520, perpr o[BI Mena ME1310] |, oLl MF1O
3 C5 + CB retun Ln Pwr retun Ln Py return Pwi retumn
I:F__“. I/ humidity ratio
IRH= (Pw/ Pwr) x 100
Then MF 6 = Pw ait supply In kPa
M = 0,62198 (Pw/P-Pw)
IPw =MF15
IP = 101,325 kPa atmospheie al sea level
[Then MF16 ='W
= Me70iR) N _EN N _EN
C{lﬂu‘::;m FORMULA | - FORMULA
9 orked [[AHIIIU.A CoWEsE | 062198 [.,_ ME 16 [0] s
: l_ o Pw air retuin | W humidity ratio |




e =

Ez#b

‘@@a

L&

|& &

L,!_T'\

s ®oe

IHs air Supply
[Enthalpy at Supply Hs = 1,006t +W(2501 + 1.805t)
w=MF7
= Temp in celcious
ThenHs = MF8 inkl/kg
[Hr air Retun
MB 70[R] N __ENO
Compressor FORMULA
Wokel || [(W0TA i
o b Hr air retum
Specific Volume = m"3 / kg

v -HT [1 + 1 6078w / (28,9645 x 101.325e+3)
R =83

T = lemperature supply in kelvin MFO

W = humidity 1atio

| MBT0[R]
Eampr::;m FORMULA | - - - -
ol 1+(1.6078...
= AL MF18(0]

Specific

IWind Volume V in m”3/hr
V= 3600xS xA

13600 = 60 sec " 60 mins
IS = MI33 = Wind
A=M13" Ml 14

Then = MF 13 n "3
; MB?UIH]

- FORMULA
| ey 3600* (A /..
= Al

MF 13 [0]
Wind volume

I3 or Cooling Capacity in BTU/ht
I0=3968Y x[Hr-hs) /418y
IV = Wind volume MF19

tv = specific volume MF23

Hr = Enthalpy at supply MF17
[Hs = Enthalpy at return MF8

Then MF20 = Q in BTU/hr

ICOP Coefficient of performance
ICOP = Q/(3.41266 Pe)
IQ = MF20 Cooling Capacily

=P Ty P VIR 1]

FORMULA
8314.41"A

MF 22[0]

MB70R] —EN _ENG——
Emrumol { FORMULA |} - - - - -

_.‘Di [(3.968 Ai— MF 20 0] ik
o Cooling Capacity

EER Energy efficient Ratio
EER =Q/Pe
Q= MF20
Pe = Watt MI10
Then MF25 = EER
MB70(R] —EN_ENG————
Csvnpr:::m FORMULA | - -
o A/B
| MF25[0
— AT EER
Cost pet Day = Watt /1000 x Hr per day
Cost pet Year = kwh x 365
MB 70 [R]
Cg'fnpl:;or FORMULA
o (A /1000)...
| ML12[0]
f‘ .o A Cost per Yeat

| specific volume

N
FORMULA

(A*B)/2.
Al

MF 23[0]
specific
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&

| [EER CONVERT MF to MIMI

7.6 3232003000 1
7.6-853 200000000 2
B.6-9.59 >>3505002 3
9.6-10.59 ->>>>>>>>35>> 4
106 33330030300 B

ICOMPRESSOR DOES NOT WORK >>»>33>3>>> 0

MB 70 [R] N__EN
Compressor coo oo [INV (A +B/M)
Wabed MF 25 (0] MI18 0]
— EER ° B EtRin
. Mism
EER 2nd
| ICheck EER1 <7.6 399909 1
MB 70 [R) N
Compressor A<=B
| Worked T
=1 == eRis *
DH7 B MB 22[R] |
‘ check EER 1
N__EN N__ENO| sSyF—
A=B A<=B B Eoa oA
M8 || MI19[0] :
EERTst  |® EER2nd  |* .
ok7 g pHEs g
Check EER2
ME 70 (R) MB 22[R] N __ENO
Compressot check EER 1 A=B A>=B
o] MI1810] M1 19(0]
— /1 EERTst P " EERzd  *
p#7 g p#e00 g C
MB23(R] |- -
check EER 2 . -
MB70[R] | MB22[R] . MB23[R] | N__EN -
Compressor . check EER 1 || check EER 2 | e A=B A>=B
Workad ; - MI18 (0] MI 19 0]
_""—'/'_—’ /1 EeRia A EER2nd |7
D8 8 D# 600 ar
| MB24[R]
..... check EER 3 .
N __EN N _EN (S)F— -
A=B A<=B L. R . .
VRETUII AETURR
EER Tst EER 2nd
DHY o LEEL: B
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21
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22

e Mo

L& B

24

o

[Elr i |

e B

27

=

L]

o

Check EER 4
MB70[R] | MB22[R] K _EN 5
| Compt::dw check EER 1 A=B A>=B
‘Worl
MI18(0 M9
== EER e A EERZnd "
¥ 5.4 i3 os g D# 600 B : -
MB23[R] - MB24[R) MB 25 ]
check EER 2 . checkEER3 [ - - . . . - - - - - . . check EER 4
/t 1 /b N __ENQ| Sy—
. ‘o A=B A<=8 c
MI18[0 | MI19[0)
teR i HA | EERza A
p#i0 g p#5ss g
Check EER 5
MB70(R] | MBZ22[R] | - N _EN
Compressor - check EER 1 A=E A>=B
Woked .
MI18[0] VR
— ——/— BRI |* EER2nd  [|°
MB23[R] - MB24R] | | - - - - Ce - -
check EER 2 - check EER 3 p#10 g DHEOD | mﬁéﬁgs
i =
ey e oy s e 5 ‘
/ / N__ENG sy—
MB 25 [R] A>=D R
check EER 4 Wi L,
R b EER 1st
B s sis sicmiamnny o
DH11 B
MOVE EER #Nto1-5
MB 22 (R] STORE Mozl
shpckSERl DH# 1 s gl M7 ovClE |
- ELECTRIC 53
MB 23[R] STORE )
check EER 2 ohz L, L M 1 e
- | ELECTRIC (5) ,
MB 24 [A] STORE MR
check EER 3 o#3 |, sl M1z A
ELECTRIC (5)
ME 25 [R] STORE | - - - - - Mo 2Tl
| check EER 4 owe |, | e 1 DEL i
o e _ ELECTRIC ||y — | !
| MB25[ STORE LA
check EER 5 ows |, NI TDELAY - - -
| ELECTRIC | () o
Data logging
_Hg_-f_
RET o
_b_
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— Data logging subroutine

) [Tum Float to MI for displaying them in the table, start with Cooling capacity o O FOR EXCEL SD
£
= K EN K _EN
MULF v INV (A + B/n)
MF20[0] ||, oL MFas) MF3610] |, gl ML13[0]
Cooling Capacity Q=100 Qx100 Q real front
F#100 | L Mia2(o]
8 C Q real back
N _ENO—EN ENQ
s mwn mae | ASaB . INC
Miaz(o) |, || ML13[O)
@ real back Q real front
D# 500
-8
g
! [Then tun COP Float into MI.MI FOR EXCEL SD
g
- N __EN
MUL F INV (& +B/n)
MF21(0] |, ol MFazio MES7[0] |, ol M3
coP COP %100 COP x100 | COP real front
FR100 g ol Miad(0]
COP real back
N ENO—EN ENQ
A>=B TNC 2 m e
M4l |, || MI43(0)
COP real back | COP real front
D# 500
-8
¢
(E' [The last one is turning EER into MI.MI FOR EXCEL SD
O
= W _EN
MUL F
MF25(0] || MF 35 0]
EER A " EERieal
Fr100 g
3 L 2 h i :
r N__ENO]
INV (& + B/n) Ay=B TNC
MF35(0] |, gl MI45[0) MI4BI0] |, [ Mias(o)
EER real | EER real fiont EER real back EER real front
okl M6 (0] DH500  ||g
3 | EER real back
() |Logging process
&
Y Meesm) |1 1011 TD8 .
10storecord - [00:00:01.00] - [00:00:10.00] - -
4 reset . log timmer |. .
& —_—{
= .| 08 - MBH[R
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PLC Unitronics Data sheet

1. Technical specifications

V130-33-T2/V130-J-T2
V350-35-T2/V350-J-T2
V430-J-T2

Technical Specifications

Vision™ OPLC™

Order Information

Item

V130-33-T2 PLC with Classic panel, Monochrome display 2.4"
V130-J-T2 PLC with Flat panel, Monochrome display 2.4"
V350-35-T2 PLC with Classic panel, Color touch display 3.5"
V3s0-J-T2 PLC with Flat panel, Color touch display 3.5"
V430-J-T2 PLC with Flat panel, Color touch display 4.3"

You can find additional information, such as wiring diagrams, in the product’s installation guide
located in the Technical Library at www unitronics.com.

Power Supply
V130-T2 V3s0-T2 Va30J-T2
ltem V130J-T2 V350J-T2
Input voltage 24VDC
Permissible range 20.4VDC to 28.8VDC with less than 10% ripple
I:doixs:;gt?:r: See Note 1
npn inputs 210mA@24VDC 230mA@24VDC 230mA@24VDC
pnp inputs 110mA@24VDC 135mA@24VDC 135mA@24VDC
Notes:

1. To calculate the actual power consumption, subtract the current for each unused element from the maximum
current consumption value according to the values below:

Backlight Ethernet card
V13od 10mA 35mA
V350/J/V430J) 20mA 35mA
Digital Inputs
Number of inputs 12. See note 2
Input type Seenote 2
Galvanic isolation None
Nominal input 24VDC
voltage
Input Voltage
pnp (source) 0-5VDC for Logic ‘0’
17-28.8VDC for Logic 1’
npn (sink) 17-28.8VDC for Logic ‘0’
0-5VDC for Logic ‘1’
Input Current BmA@24VDC
Input impedance 3KQ
Rasponse Time 10ms typical, when used as normal digital

Input Cable length
Normal digital
Input
High Speed Input

input

Up to 100 meters

Up to 50 meters, shielded, see Frequency table below
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High spead inputs Specifications below apply when wired as HSC/shaft-encoder.
See Note 2
Frequency (max) Sea Note 3
Cable length (max.) HSC Shaft-encoder
10m 30kHz 20kHz
25m 30kHz 13kHz
50m 25kHz 9kHz
Duty cycle 40-60%
Resolution 32-bit
Notes:

2. V130/V350/V130J/V350J/V430J-T2 models comprise a total of 12 inputs.

12 inputs may be used as digital inputs. They may be wired, in a group, and sat to either

npn or pnp via a single jumper.

In addition, according to jumper settings and appropriate wiring:

- Inputs 10 and 11 can function as either digital or analog inputs.

- Inputs 0, 2, and 4 can function as high-speed counters, as part of a shaft-encoder,
or as normal digital inputs.

- Inputs 1,3, and 5 can function as either counter reset, as part of a shaft-encoder,
or as normal digital inputs.

- Kinputs 0, 2, 4 are set as high-speed counters (without reset), inputs 1, 3, 5 can function as normal digital
inputs.

3. pnp'npn maximum freguency is at 24VDC.

Analog Inputs

Number of inputs 2, according to wiring as described above in Note 2

Input type Multi-range inputs: 0-10V, 0-20mA, 4-20mA

Input range 0-20mA, 4-20mA 0-10VDC

Input impedance 2430 >150K0

Maximum input rating 25mA, 6V 15V

Galvanic isolation None

Conversion method Successive approximation

Resolution (except 4-20mA) 10-bit (1024 units)

Resolution (at 4-20mA) 204 to 1023 (820 units)

Conversion time One configured input is updated per scan. See Note 4

Precision 0.9%

Status indication Yes - if an analog input deviates above the permissible range, its value will be
1024.

Notes:

4. For example, if 2 inputs are configured as analog, it takes 2 scans to update all analog values.
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Digital Outputs
Number of outputs
Qutput type
Isolation

Qutput current
(resistive load)

Maximum frequency

PWM maximum frequency
Short circuit protection
Short circuit indication

On voltage drop

Power supply for outputs
Operating voltage
Nominal voltage

Notes:

12 transistor pnp (source)
P-MOSFET (open drain}

None

0.5A maximum per output
3A maximum total per common

50Hz (resistive load)
0.5Hz (inductive load)

0.5KHz (resistive load). See Note 5

Yes
Via software
0.5VDC maximum

20.4 to 28.8VDC
24VDC

5. Outputs 0 to 6 can be used as PWM outputs.

Graphic Display Screen

V1i30-T2 Vas0-T2 V430J-T2
ltem V130J-T2 V350J-T2
LCD Type STN, LCD display TFT, LCD display TFT, LCD display
llumination backlight Whits LED White LED Whits LED
Display resolution 128x64 pixels 320x240 pixels 480x272 pixels
Viewing area 247 3.5" 43
Colors Monochrome 65,536 (16-bit) 65,536 (16-bit)
Screen Contrast Via software Fixed Fixed

(Store value to S17,

values range: 0 to 100%)
Touchscrean None Resistive, analog Resistive, analog
‘Touch’ indication None Via buzzer Via buzzer
Screen brightness control ~ Via software Via software

(Store value to S1 9, (Store value to SI 9, values range: 0 to 100%)

D= 0‘", 1= OI'I)
Virtual Keypad None Displays virtual keyboard when the application requires

data entry.

Keypad

V1i30-T2 V350-T2 Va3od-T2
liem V130J-T2 V350J-T2
Number of keys 20 keys,including 10 5 programmable function keys

user-labeled keys
Key type Mstal dome, sealed membrane switch
Slides Slides may be installed Slides may be installed None

in the operating panel in the operating panel

faceplate to custom-label  faceplate to custom-label

the keys. Referto V130 the keys. Refer to V350

Keypad Slides. pdf. Keypad Slides.pdf.

A complete set of blank Two sets of slides are

slides is available by supplied with the

separate order controller: one set of

arrow keys, and one
blank set.
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Program
V130-T2 V350-T2 Va3od-T2
item V130J-T2 V350J-T2
Memory size
Application Logic 512KB 512KB 512KB
Images 256KB 6MB 12MB
Fonts 128KB 1MB MB
Operand type CQuantity Symbol _ Value
V130-T2 V350-T2
lem V130J-T2 V350J-T2
V430J-T2
Memory Bits 4096 B192 MB Bit (coil}
Memory Integers 2048 4098 M 16-bit signed/unsigned
Long Integers 256 512 ML 32-bit signed/unsigned
Double Word 64 256 Dw 32-bit unsigned
Memory Floats 24 64 MF 32-bit signed/unsigned
Fast Bits 1024 1024 XB Fast Bits (coil) - not retained
Fast Integers 512 512 Xl 16 bit signed/unsigned
{fast, not retained)
Fast Long Integers 256 256 XL 32 bit signed/unsigned
(fast, not retained)
Fast Double Word 64 64 XDW 32 bit unsigned (fast, not retained)
Timers 192 384 i Res. 10 ms; max 95h, 59 min, 59.99s
Counters 24 32 c 32-bit
Data Tables 120K dynamic data (recipe parameters, datalogs, etc.)
192K fixed data (read-only data, ingredient names, etc)
Expandable via SD card. See Removable Memory below
HMI displays Up to 1024
Program scan time 20ps per 1kb 15yus per 1kb
of typical of typical
application application

Removable Memory

Micro SD card

Notes:

Compatible with standard SD and SDHC; up to 32GB store datalogs, Alarms,
Trends, Data Tables, backup Ladder, HMI, and OS.
See Note 6

6.User must format via Unitronics SD tools utility.
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Communication Ports

Port 1

Galvanic isolation

Baud rate

RS232
Input voltage
Cable length

RS485
Input voltage
Cable type
Cable length
Nodes

UUSB device (V430 only)
Port type
Specification
Cable

Port 2 (optional)

CANbus (optional)

Notes:

1 channel, RS232/AS485 and USE device (V430 only). See Note 7
No
300 to 115200 bps

+20VDC absolute maximum
15m maximum (50°)

-7 to +12VDC differential maximum

Shielded twisted pair, in compliance with EIA 485
1200m maximum (4000')

Upto 32

Mini-B, Ses Note 9

USB 2.0 complaint; full speed
USB 2.0 complaint; up to 3m
See Note 8

See Note 8

7. This model is supplied with a serial port: RS232/RS485 (Port 1). The standard is set to either RS232 or RS485
according to jumper settings. Refer to the product’s Installation Guide.

8. The user may order and install one or both of the following modules:
- An additional port (Port 2). Available port types: RS232/HS5485 isolated/non-isclated, Ethemet

- A CANbus port

Port module documentation is available on the Unitronics website.

9. Note that physically connecting a PC to the controller via USB suspends RS232/AS485 communications
via Port 1. When the PC is disconnected, RS232/RS485 resumes.

'O Expansion

Local

Remote

Additional ¥Os may be added. Configurations vary according to module.
Supports digital, high-speed, analog, weight and temperature measurement V'Os.
Via /O Expansion Por. Integrate up to 8 VO Expansion Modules comprising up
to 128 additional VOs. Adapter required (P.N. EX-A2X).

Via CANbus port. Connect up to 80 adapters to a distance of 1000 meters from

controller; and up to B /0 expansion modules to each adapter (up to a total of
512 IOs). Adapter required (P.N. EX-RC1).

Miscellaneous
Clock (RTC)
Battery back-up

Battary replacement

Real-time clock functions (date and time)

7 years typical at 25°C, battery back-up for RTC and system data, including
variable data

Yes. Coin-type 3V, lithium battery, CR2450
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V130-T2
V130J-T2

V350-T2
V350J-T2

V430J-T2

Dimensions

Item

Size Vaxx
Vioox-d

Waight

Notes:

109 x 114.1 x 68mm

(4.29 x 4.49x 2.67).

See Note 10
109 x 114.1 x 66mm

(4.92 x 4.49x 2.59").

Sea Note 10
315g(11.11 0z)

109 x 114.1 x 68mm

(4.29 x 4.49 x 2.67").

See Note 10
109 x 114.1 x 66mm

(4.92 x 4.49 x 2.597).

See Note 10
335g (11.81 oz)

10. For exact dimensions, refer to the product’s Installation Guide.

136 x 105.1 x 61.3mm
(5.35x 4.13 x 2.417).
See Note 10

365g (12.87 oz)

Environment
Operational temperature
Storage temperature
Relative Humidity (RH)
Mounting method

Operating Altitude
Shock
Vibration

0to 50°C (32 to 122°F)
-20 to 80°C (-4 to 140°F)

10% to 95% (non-condensing)
Panel mounted (IP85/66/NEMA4X)
DIN-rail mounted (IP20/NEMA1)

2000m (8562 ft)

IEC 60068-2-27, 15G, 11ms duration

IEC 60068-2-6, 5Hz to 8.4Hz, 3.5mm constant amplitude,
8.4Hz to 150Hz, 1G acceleration.

this document. in na event shall Unitrorics be liakle for any special,
ot of or in connection with the use o performance of this infoemation.
Miﬂnm,m,mﬂmmmthiMMMip,mMMMWHQBB}(R‘G}Noruher
third parties and you are not permitted to use them without the prior written consert of Uritronics or such third party as may own them.

The information in this document refiects products at the date of prining Uritronics reserves the right, sukiect to all appiicalole laws, at any time, at its scle
ismﬁm,ﬂmm,bMDmmhm,m,m&iﬁwdah&sﬁmﬁo&diﬁsmva\dbm%mﬂyw
temporarly withdraw any of the forgoing from te market.

All mformation in %mbm&d‘ah'm“mduﬁm,ﬁhmﬂdaimﬁ including kut not imited to any implied warranties of
merchantabifty, fness for 3 parboular purpose, or non-nfringement. Unitrorics assumes o responsitiity for emors or cmissions in the information presented in
incidental, indirect or consequential damages of any kind, or any damages whatsoever arising

DOC13040-A0 01115



2. Installation guide

Vision™ OPLC™

V130-33-T2/V130-J-T2
V350-35-T2/V350-J-T2
V430-J-T2

General Description

Installation Guide

= 12 Digital Inputs, including 2 Analog,
3 HSC/Shaft-encoder inputs

= 12 Transistor Outputs
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All of the controllers covered in this guide are micro-OPLCs, rugged programmable logic controllers that

comprise built-in operating panels and on-board 1/Os.

- V130-T2 V350-T2 V430J-T2
V130J-T2 V350J-T2

On-board 'O Model Dependent
Screen 24" 3.5" Color Touch 4.3" Color Touch
Keypad Yes None
Function Keys None Yes
Com Port, Built-in

RS232/485 Yes Yes Yes Yes Yes*

USB dev ice, None None None None Yes*

mini-B
Com Ports, separate | The user may install a CANbus port (V100-17-CAN), and one of the following:
order, user-installed «  RS232/RS485 port (V100-17-RS4/V100-17-RS4X)
. Ethernet (V100-17-ET2)
. Profibus Slave (V100-17-PB1)
* V430J comprises both RS232/485 and USB ports; note that only one channel may be used at a time.
Standard Kit Contents
ltem V130-T2 V350-T2 V430J-T2
V130J-T2 V350J-T2

Controller Yes
Terminal Blocks Yes
Battery (installed) Yes
Slides
(2 sets of key labels) Noneo Yos None
Mounting Brackets Yes (2 parts) Yes (4 parts)
Rubber Seal Yes
Programming cable
+ RS232 adapter Yas None
USB
programming cable None Yes
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Alert Symbols and General Restrictions
When any of the following symbols appear, read the associated information carefully.

Symbol Meaning Description

A Danger The identified danger causes physical and property damage.

& Warning The identified danger could cause physical and property damage.
Caution Caution Use caution.

= Before using this product, the user must read and understand this document.

= All examples and diagrams are intended to aid understanding, and do not guarantee operation.
Unitronics accepts no responsibility for actual use of this product based on these examples.

= Please dispose of this product according to local and national standards and regulations.
* Only qualified service personnel should open this device or carry out repairs.

A = Failure to comply with appropriate safety guidelines can cause severe injury or property
damage.

& = Do not attempt to use this device with parameters that exceed permissible levels.
= To avoid damaging the system, do not connect/disconnect the device when power is on.

Environmental Considerations

= Do not install in areas with: excessive or conductive dust, corrosive or flammable gas,
moisture or rain, excessive heat, regular impact shocks or excessive vibration, in
ﬁ\_ accordance with the standards given in the product's technical specification sheet.,
= Do not place in water or let water leak onto the unit.
= Do not allow debris to fall inside the unit during installation.

& = Ventilation: 10mm space required between controller’s top/bottom edges & enclosure walls.
= |nstall at maximum distance from high-voltage cables and power equipment.

Mounting
Note that figures are for illustrative purposes only.
Dimensions: V130/V350/V1304V350J

109mm
429" 1 —»| [+—B.4mm
0.33"
59.6mm
| — T 2346" | )
]
a5 gl. ]
Bi= Elw =
2 =2 ol
3 8 I [
DEEDEE [
| — | [+7.3mm
. 0.29"
Elm
£
- O

*  Note that for models V130J/V350J, the bezel width is 6.7 mm (0.26").

3
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Dimensions: V430J

136mm

61.3mm

L

wuwiL 5ol
90.9mm
3.58
=

-

==
—| |+e—7.3mm
0.29"

Panel Mounting

Before you begin, note that the mounting panel cannot be more than 5 mm thick.

UL listed models:
To meet the UL508 standard, panel-mount the device on the flat surface of a Type 1 enclosure.
1. Make a panel cut-out of the appropriate size:

»  V130/V350/V1304V350J: 92x92 mm (3.622"%3.622").

= V430J: 122.5x91.5 mm (4.82"x3.6").
2. Slide the controller into the cut-out, ensuring that the rubber seal is in place.
3. Push the mounting brackets into their slots on the sides of the panel as shown in the figure below.
4. Tighten the bracket's screws against the panel. Hold the bracket securely against the unit while

tightening the screw.

5. When properly mounted, the controller is squarely situated in the panel cut-out as shown in the
accompanying figures.

V130/V350/V1304/V350J

AN Mounting
s+ DBrikel
S

RS2
$ L7y KL r ]
out oWt

REI3IRS4BS
Port |

Addnonal
Carmmunitabons
Pait (aptienal]
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DIP Switch
DIN-rail Mounting (V130/V350/V130J/V350J)
1. Snap the controller onto the DIN rail as
shown in the figure to the right.
-

2. When properly mounted, the controller is
squarely situated on the DIN-rail as
shown in the figure to the right.

35mm
(1.377)
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A * Do not touch live wires.

» [nstall an external circuit breaker. Guard against short-circuiting in external wiring.
* Use appropriate circuit protection devices.

& * Unused pins should not be connected. Ignoring this directive may damage the device.
» Double-check all wiring before turning on the power supply.

= To avoid damaging the wire, do not exceed a maximum torque of 0.5 N-m (5 kgf-cm).

. = Do not use tin, solder, or any substance on stripped wire that might cause the wire
Caution  strand to break.

» [nstall at maximum distance from high-voltage cables and power equipment.

Wiring Procedure
Use crimp terminals for wiring; use 3.31 mm 2—0.13 mm=wire (12-16 AWG):

1. Strip the wire to a length of 7+0.5mm (0.270-0.300%).

2. Unscrew the terminal to its widest position before inserting a wire.

3. Insert the wire completely into the terminal to ensure a proper connection.
4. Tighten enough to keep the wire from pulling free.

*  Input or output cables should not be run through the same multi-core cable or share
the same wire.

= Allow for voltage drop and noise interference with /O lines used over an extended distance.

Use wire that is properly sized for the load.
*  The controller and I/O signals must be connected to the same 0V signal.

/Os

V130/V350/V130J/V350J/V430J-T2 models comprise a total of 12 inputs and 12 transistor outputs.

Input functionality can be adapted as follows:
12 inputs may be used as digital inputs. They may be wired in a group via a single jumper
as either npn or pnp.
According to jumper settings and appropriate wiring:
- Inputs 10 and 11 can function as either digital or analog inputs.

- Inputs 0, 2 and 4 can function as high-speed counters, as part of a shaft-encoder,
or as normal digital inputs.

- Inputs 1, 3 and 5 can function as either counter reset, as part of a shaft-encoder,
or as normal digital inputs.

- Ifinputs 0, 2 and 4 are set as high-speed counters (without reset), inputs 1, 3 and 5 can function

as normal digital inputs.
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Input Jumper Settinas

The tables below show how to set a specific jumper to change input functionality. To access the 'O
jumpers, you must open the controller according to the instructions beginning on page 11.

& = Incompatible jumper settings and wiring connections may seriously damage the controller.
= Do not move JP2.

Digital Inputs 0-11: Set Type
Setto JP1 (all Inputs) J ]
npn (sink) A
pnp (source)’ | B ﬁ? ;% [
Inputs 10/11: Set as Digital or Analog |
Set to JP5 (Input 10) JP6 (Input 11)
| Digital” A A
Analog B B i
Analog Inputs ANO/AN{: Set Type D
Set to JP3 (AND) JP4 (AN1) "5
Voltage” A A
Current B B O W W
*Default settings
1/0 Wiring
npn (sink) Input
Input wiring HSG input wiring
24VDC ;: N o
_— rrrrrrrrrrid Uy ]T oo
= U] = (=
2000000000000 0| eveeoc000000020
PR AnEEE RN EEVEY. ESTRAR PN AR FAT
2avDE  ANOAN 1B_A B AR A avoc  AWAN B_AB AR A
HB8C2 HEC1 HSCO HSC2 HSC1 HECD
J
Resel
High spied

Counter
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pnp (source) Input
HSC input wiring

Input wiring
v v ¢ ’ .
- RERRRRRA ;
o l b I 1 i
Cireult AW AR U U W Circun - wpred
protection —p[] protection —p[] Counter
device deylce
[aaee@ PreRekeeReR Icaeee@eeeaeeoaz
12 304 5 6 7 8 5 % 1 121 IS Ilé‘Sbllewlllzuuls
VOV @M o m T 06 05 KB 2 110 NSO E ITE B UBRNR
2avDC  ANOANT B_AB_AB A HYDE  ANGANY B_AE ABA
HSC2 HSC1 HSCO HOCZ heCt "3“
Rewet [
High-speed
Caunter

Analog input wiring, current (2/3-wire)

W

Shaft-encoder
awoc ] 1
=}
davice

I:QBBGOG@QGBEOOG
12 3 465 &7 8 9 0N RHNHE

SVOU@Bmoe K e MR R
TivDc | ANEANT B A A A

HBC2 HBCT HBCH

Analog Input
Analog input wiring, current (4-wire), Voltage

24V0C
av

Cireuk

deviee

Bupply
e l_____m_,,. L
Iwire =
E@eeae@ee@aeezo Awie

l:amaeeeee@eeaee Svent
I 2 1 4 5 &7 3 9 WA 13DUB 12 3 4 5 67 8 DNV curs
ovu@llllwnlnullnnlzlln NOWEDHIRLID B 7T 16 16 W 132 1110 tranres mi the
TAVDC  AMIAN B AR AB A 4VDC  ANRANY (B_A) B A8 A

MSC2 HSC1 HBCD

HSC2 HEC1 HSCD

Shields should be connected at the signal’s source.
The 0V signal of the analog input must be connected to the controller's OV.



Transistors Outputs

24vbc HS HS HS HS HS HS HS
Voo 0101008 08 07 08 03 02 0100
15 14 13 12 1t 10 89 B 7 L) 2 1

] 1] %%%
T

avoe | T

O

= Qutputs 0 to 6 can be used as PWM outputs.

Power Supply
The controller requires an external 24VDC power supply.
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& = The power supply must include double insulation. Outputs must be rated as
SELV/PELV/Class2/Limited Power.

= |se separate wires to connect the functional
earth line (pin 3) and the OV line (pin 2) to the

system earth ground.

= |nstall an external circuit breaker. Guard avpe T
against short-circuiting in external wiring. "

= Double-check all wiring before tuming cheat M

A on the power supply. o —{

= Do not connect either the ‘Neutral’ or ‘Line’ P PPCPPPRRRR0RD
signal of the 110/220VAC to device’s OV pin T E 3 45 87 8 900U

= In the event of voltage fluctuations or non- P A A S R

HSC2 HAC1 HACe

conformity to voltage power supply
specifications, connect the device to
a regulated power supply.

Earthing the OPLC

To maximize system performance, avoid electromagnetic interference by:
= Mounting the controller on a metal panel.

= Connect each common and ground connection directly to the earth ground of your system.

= For ground wiring uses the shortest and thickest possible wire.



184

Communication

= V1{30/V350/V130J/V350J
These models comprise a built-in RS232/RS485 serial port (Port 1)

= V430J
These models comprise built-in ports: 1 USB and 1 RS232/RS485 (Port 1).

Note that physically connecting a PC to the controller via USB suspends RS232/RS485
communications via Port 1. When the PC is disconnected, RS232/R5485 resumes.

RS232/RS485 Port

& = Turn off power before making communications connections.

Caution = Always use the appropriate port adapters.

» Signals are related to the controller's 0V; the same 0V is used by the power supply.
Caution = The serial port is not isolated. If the controller is used with a non-isolated external device,
avoid potential voltage that exceeds = 10V.

= Use RS232 to download programs from a PC, and to communicate with serial devices and
applications, such as SCADA.

= Use RS485 to create a multi-drop network containing up to 32 devices.

Pinouts

The pinouts below show the PLC port signals.

RS232 RS485™ Controller Port

Pin# | Description Pin# | Description

1* DTR signal 1 A signal (+)

2 OV reference 2 (RS232 signal) :C[_l
3 TXD signal 3 (RS232 signal) E =
4 RXD signal 4 (RS232 signal) Pin#1 " [L_T|
5 0V reference 5 (RS232 signal)

6 DSR signal 6 B signal ()

* Standard programming cables do not provide connection points for pins 1 and 6.

** When a port is adapted to RS485, Pin 1 (DTR) is used for signal A,
and Pin 6 (DSR) signal is used for signal B.

Note that it is possible to establish a PC to PLC connection using RS232 even when the PLG is set to

RS485 (this eliminates the need to open the controller to set jumpers).
To do so, remove the RS485 connector (pins 1 & 6) from the PLC and connect a standard RS232

programming cable.
Note that this is possible only if DTR and DSR signals of RS232 are not used (which is the standard
case).



Setting RS232/RS485 Communication Parameters, V130/V350/V130J/V350J
This port may be set to either RS232 or RS485 via jumper. N

The accompanying figure shows the jumper factory
default seftings.

These jumpers may be used to:

*  Set communications to RS485, by setting both Rs132R5485 Sakct —» ;;'L
COMM jumpers to '485'. RSAES Termination ————a Lin|
= Set AS485 termination, by sefting both TERM
jumpers to ‘OFF". =
To access the jumpers, you must open the controller
according to the instructions on page 11. L

Setting RS232/RS485 Communication Parameters, V430J
This port may be set to either RS232 or R5485 via DIP switches:

The table shows the DIP switches factory default settings. Use the table to adapt the settings.

Switch Settings

1 2 3 4 5 6
RS232" ON OFF OFF [ ON OFF | OFF
RS485 OFF | ON ON OFF | OFF | OFF
RS485 with OFF ON ON OFF | ON ON
termination™”

* Default factory setting
** Causes the unit to function as an end unit in an RS485 network

USB Port
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= The USB port is not isolated.

Caution  \poke sure that the PC and the controller are grounded to same potential.

The USB port may be used for programming, OS download, and PC access.
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Opening the Controller

A « Before performing these actions, touch a grounded object to discharge any electrostatic charge.
= Avoid touching the PCB board directly. Hold the PCB board by its connectors.

1. Turn off the power supply, disconnect, and dismount the controller.

2. The back cover of the controller comprises 4 screws, located in the comers.
Remove the screws, and pull off the back cover.

Changing /O Settinas

After opening the controller and exposing the VO board, you can change the jumper settings according
to the table shown above.

Changing Communication Settings (V130/V350/V130J/V350J Only)

1. To access the communication jumpers, hold the /O PCB board by its top and bottom connectors
and steadily pull the board off.

2. Locate the jumpers, and then change the settings as required, according to the jumpers’ settings
shown on page 10.

Closing the Controller

1. Gently replace the board. Make certain that the pins fit correctly into their matching receptacle.
Do not force the board into place; doing so may damage the controller.

2. Replace the back cover of the controller and fasten the corner screws.

Note that you must replace the back cover securely before powering up the controller.
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