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ABSTRACT

This thesis presents an automatic performance evaluation system for split type
air-conditioner while being operated and displaying the results through smart devices
such as cell phones, smart phones or tablet. Due to the current energy demand is
rising every day, measures to conserve energy focus on the use of energy-saving and
cost effective. The air conditioner is commonly used in house and office building,
which equipped with high power consumption. The use of highly efficient equipment
is necessary, therefore; in Thailand has set the industry standard code TIS.1155-2536
relating to the performance evaluation in energy saving for new equipment. This
thesis discusses the performance of the used air conditioner and refrigerator which
has a significant impact on energy consumption by designing automatic efficiency
evaluation system, which consists of the power measurement, temperature
measurement, relative humidity and the anemometer transmitting digital data via RS-
485 MODBUS protocol through the programmable Logic Controller (PLC) in order to
record and calculate the capacity of cooling (Q), energy efficiency ratio (EER) and
coefficient of performance air conditioning (COP). The report of the performance
evaluation can be illustrated via smart phones, tablet with an internet web browser.
The PLC works as the web server connected to the Internet via the mobile network
3G. The experiment for evaluating the performance of air conditioner displaying the
result via the internet network was accurate following the industrial standard

T15.1155-2536.
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2.3 dafmmuadayavasaninUszndanaeay

$1982L08AUIRAINUTLRIANG N UL VD ANUATLAUAIYDIVBIUSTLANT AN

LA599USUDINFEILITAARN LAMIUAITIS 2.1



A1519% 2.1 WEASSEAUUSEANSNINUBLATBIUSUBINALE]

anLuas AN95U"Y 9318 UUTEANSAW(EER)
5 Uszansnm Ann EER > 10.6
4 Usednsnn A 9.6 < EER < 10.6
3 Usgansnn Ynunang 8.6 < EER< 9.6
2 Uszansnn wald 7.6 < EER < 8.6
1 UszanSan o FER< 7.6

o a £ —
2.4 d1UsLaNsdusIauy COP (Coefficient of performance)
WJunsuaserUszansninvasrsumsaws Nl nansyinauiu lnaduanniddiane

TraumsawesUSsURsUSEINNaTaIAIEUn e e 1ds LAl AR US LU

Qt=Pe+Q

Compressor

| = Pe

Q

JUN 2.2 uansdulseansaussaug(COP)



AnuBuiildfinedeu Q
COP = = — (2.1)

o w X s
MdsnuIeRlineNsaes Pe

0 Ao anvansavhanudumhedu Btu/hr devlnduindazls 1 watt
= 3.14266 Btu/hr

P, fe maslniwesmeminsawasinsasusuainia meiduing (W)

COP = _Q (2.2)
3.41266P,

2.5 9n918UUILANSAMNNAINU EER (Energy Efficiency Ratio)

IS uLBUANUAUADINEINUYBAATRIUTU 9I17A AIUNINTFIY wen. 1155-
2536 ANSNMNUATEAURAAIUTEANTAIN MUTUN 2.1 UazuanIA1n1ums1en 2.1 lngimiue
aa [ ! & av v 1 = LY [ A Y
WsTamanuduilieaninluniieves  BTU/Hr - sudundasiuiiangliiuszuy

AT TUINATIIVUAS I WaaukazaUnsalAIuAY

& & va ¢
ﬂ’l’WiJLEJquﬂWﬂE)ﬁEJLEJu

EER =

° w e v A )
ﬂ']adﬁuﬂi‘lﬁmi@dﬂiﬂ@’]ﬂ’]ﬂ

EER = P3 (Btu/hr)/W (2.3)

e

Q 8 mnuausavianuLdunidey Btu/br
P

) fe MasliiihvesesesuSuanimmaduing (W)

o <
2.6 AUEINITAONIANULEL (Q)
WWunsuAnasevedeuialvestanan lrandurssdliutule urialnangeenain
ApeaLfulaeNA19WTaY  wUsHumILUSIRSYe RN AT AN 1LAREELE U LAUNUS

ANUAUNITN 2.4

Q== (hy — hy) Btw/hr (2.0

&

Q fe Anuaursavinanuduniedu Btu/hr
Vv #e Usimsaulvanuuniuaesd vuhedu m3/he

fio Ustnpsszdmiuarutueinea ey mS/ke

14
h, #e AnewialveseniAmudesaundu wihedu ki/ke
h fo Aeuialveseniaiugesanane mhedu ki/ke



ANAINTEIIN9 Btu AU KJ TaLvinAu 3.968 Btu = 4.18KJ #avjuaAIANanunsalunisyvin

ALY (Q) Fafimnuduiusaiuauns 2.5

3.968V
Q= e (h, —hs)  Btuhr (2.5)

2.7 wunalvasenid (Enthalpy of Air)

L“ﬂuﬂ'waqwé’wumﬂiumaammﬁLﬂﬁ&muﬂaamu@hLLﬂiqmwQﬁLLazmm%uﬁuaqmmﬂ
Tuenmelaeiluuszneudeoiniauiaglotvioonietudimuewiad  sauananse
WeuanuduRuslamuaunig 2.6

h=h,+Wh, KJ/Kg (2.6)

il
h Ao wwiatessmuduennanedu kike
h, #e wwialdwnzdmiuenieuwisntedu ki/ke
h, #e Lauﬁaﬂﬁi’%wwzﬁm%’u"taﬂfﬁ'mﬁaﬁqmmﬁmaqmuﬂizﬂawﬂwLﬁu ki/kg
W @e Sadauenuiy
AourtaldunzdwmsuanauiuazanmatusaBnugiio ASHRAE [a] fiangedl
h, =1.006t uazx by = 2501+ 1.805¢ ki/ke, t Winfugnmgiinazirzuviamie
09, °C WWowflsuruaunis 2.6 axldainsveseuriatiaerill vesemialusiesusueinia

AINFUNTT 2.7
h = 1.006t + W(2501 + 1.805t) kJ/kg (2.7)

t Ao guuginsziUrzimmihedu °C
gndmauTy (W) muadldnanuduiusvesaunisvasivauysaluazngfasuy

FIUFAUNT 2.8

W= 0.62198-2» (2.8)
P—Pw

Pw A9 ANuAuvRIINIAnddulsenaulot wnuledu Pa

1%
o a

P A8 ANUAUDINIA N5EAULNVZRILAUAY 101.325 kPa
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ASANBIANNAUTBIBINATRLAINUsENa Ul (Pw )TifkUsAneIvaIAamAIANY

AuvadlounduiiPws ) o aungiAeanIs nsmAANNGuTeslendudI(Pws ) nldan

£
[y

nagIsenaldnsmusemsauanamnle TusuidetidenldisnisAulnues Hyland and

[

Wexler (1983b) [3] Anusudusvediet ussil

In(pys) = % +Cy+C3+T+Cy XT?+Cs XT3+ Cy X In(T) (2.9)
Cl =-5.800 220 6 £ + 03 CZ =-5.516 256 0 £ + 00 C3 =-4.864 0239 E - 02
C4 =4.176 476 8 E - 05 C5 =-1.445 209 3 E - 08 C6 = 6.545967 3

In 1Jumvesdensssuand (natural logarithm)
Pws 1B ANUALBNGT Uay T Ao gaumgilduysel, T =t + 273.15

t WuAgamgivedleu el °C

2.8 ANMUIUAUNNS

U [

AnuTudLiv SIS susuaNURUYB I INIAT UMD sUTUAMUAUYBla1n
duigumgweriuasiulunisuendveseutuduinsidudesidudaunsadewduy

(%

aunslanadl

RH % = 2% x100% (2.10)

Pws

1987 RH 9% JuaAnuauduimsnlaainnisin

2.9 Lﬂ'%f'mmw;uuuuiﬂsuniu‘lﬁ PLC (Programmable Logic Controller)

!
a o (% [ 1

Bugunsaiminiidmiuiuaddaszaanaldsunaaldvailaifunsinsuaz
adlnrnans doansteyadugunsalieris niheedsnulaziansua fnearudlunns
fuiinArvesiudsmuiidivun Tutlagduindnldfudanivamisadilului PLC
vannnany 1y iuduidsinesuuuilas (Embedded Webserver) fiszuusesiunisdeans

fugunsalsawweulivatgsuwuuseileuds (Multi Protocol)

2.10 n199ANULALUAAINA HMI (Human Machine Interface)
vhuihidudiusuddaangléanuiiodsly PLC shaunalusunsuiidivuely @

Tngjazilunihsewuuduia vseuuvdudanaudulunanle Inenninfvesduddeidey

TUSUNTUAIUAN @NXTOAMUALIRINANABINIT TINTINITUARINANIEY
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2.11 wa%maqnsm RS-232, RS-422 way RS-485
Wiadumwazmnuazithiuldlunndeudeifiensdearsvesgunsal Sidnnsednd
LazAouRUABsIsfBimuANINT IUNTTeNdon L ANANEUTZNOUNTEREIMNTTN
Sidnwseiind EIA (Electronics Industry Association) ¥inlwigunsaissiiafuanunsnidouste
fuldt Taefl RS-232 1Wesefunuusiosldqnénsdednyaasamiu (Common Ground) 3avinlsf
msdsdryaa vildszezlng ldifuszey 15 wes Aeunlausuusaduiuy RS-422 tnansds
deyeyrauiuy Differential lifasgnsdeseudyinseningadivandymdyyinsuniu
90 2 Yadudeiu Toun daymiusedunsniud aesianeliwindu swinainnszualuiig
Tnaluanensudfieiuin deliAnanusedng wasdamidygiasuniufiiaen
wiwanlylimieniluans moaglnildgnaindeuaznalilndtu Weiussfumieniag
Usnguasdiusumuuuaeisaesvingfuduwal fa3ufieuanussdndsevinsanssy
dygadlaguiy ﬁaaaaﬂa%’aia«ﬂumm&gﬁ'v‘fﬂﬁmmG’humu@iaé’@mmsummaami

[
[ v

Foanluu RS-422 Tinnnd RS-232 mamnass L RS-422 Haldanedyaraniomn 4
wunlu gdewasgsu inliatunsosunazdedoyaldndeuiuluanieiu (Full Duplex)
asgaEedaaalldae 1,200 wes Tunsdifidesnis Wanedymianiios 2 1@uluns Suds
FuaNMUUNEATLSU nanfude (Half Duplex) FaSendn RS-485 neildnuaeisadaiy
WU RS-422 imnzdmiunsiudsteyanlifesnmsaamiinnn azaandmiunisderiisga

Y

Sudsdayanaleyn (Multi drop) Wameiu Tuswidelifidenldnasy RS-485

2.12 Wslnaoa waalsa Modbus protocol

umsguszdeuismsfoansdeyauuy Modbus  protocol  umsieansteyalu
dnwaiz Master/Slave Fafiunsdoansangunsalial (Master) Tufsgunsaign (Slave) ¢
vany 9 gunsal Tagannsodmusvaneiavgunsniligsan 255 1a3es Taefidnuaznisds
Toya 2 WUU A Yeyawuuuean (ASCI) uaz Jeuawuulavg 1y 2 (Binary) Modbus protocol
fideanstoyauuy ASCI 9gi38n31 Modbus ASCIl wag Modbus protocol fiteansdeyauuy
\@vg1u 2 aSenin Modbus RTU  Modbus protocol iuseidsuiinisaeansivianuls
UUITUUBEALSTUANGANIRY LU Wosnounsu RS-232 , RS-422 , RS-485 ¥EPUUITUU
Ethernet 714 TCP/IP Protocol @4i3en31 Modbus Over TCP/IP laiinagyiauuusninuas

TaqAld38n1sdearsuuy Master/Slave fagui 2.2



Query message from Master .

Device Address

Function Code

Device Address

Eight—Bit
— Data Bytes —

Function Code

Error Check

Eight-Bit
— Data Bytes —

Error Check

. Response message from Slave

JUN 2.3 Uanan15deansiuy Modbus protocol

11



uni 3

N1509NLUULAZHES19TZUUNTTIALAZUSSIEUNE

v
3.1 N1999NLLUULLAYFAINN9ISUY
NNS9ONBUULALAS195EUUNNSIALAz UL UNALATRIUSUDINTA LWUIAANANIFD

Uszananalasgegnias drlufaaslfuRauldedaaznin somsq Inefiisnisnedsas

NNAUFITAUIT MUFUTN 3.1

Power Source
PE I 220 VAC 2W+G

L2X
e

{24 vDC h RS-485 Power T

Meter Receiver

POWER SUPPLY bR

K24 | T J
PLC & Embedded Temp.& Hum, Temp.& Hum. Wind
Webserver Sensor# Sensorf2 Sensar

J I ;\_.\\__ __I‘ P

R5-485

Ul 3.1 uananssorsasiesesiion

Susududestimsivun mnolavUszdgunsaludaziudenouiielinsdoassiiu
szuulavessniauasiuuneim eynsu RS-485 anunsadeasiuldlasasysel 1o PLC 1Ty
Master va33zuU wazaunsaldmsunisinan Tidu Slave lneiinunsiavieniasa nu
gUnsaflunsasdi 3.1 fedl

Temp.&Hum. Sensor#1 Yagamnfuasanutuduindduauiteeon D=3

Temp.&Hum. Sensor#2 Ygmumniuararutuduivdduaundy D=4

Watt Meter(Power Meter receiver) Jafaslnihangliszuy ID=5

Wind Sensor 9aAn1L57a1 91899n ID=6
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dgll o/ v ¢

3.2 guUnIalingamniuazANNTUTURNS
gUnsainsIaingamgiuasarutuduing  (Dugunsaiilédmiunsatagumgiiuas
arududisinsludauioatu wnzdmiuiedmuniadomeu melufeaiienAgamgd
0-100°C wazAUTuduing 0-100%RH hJudyananisiedsass/Rs-422 suleuians
doasdayauuu Modbus Protocol annsafamdluiiuiifiiiu azessi videlethluyiua

g9l ToinAngaumaliuazanuauduinsiuaudteesn wazaundu

s W, -
Ly, ' FP.)

Ul 3.2 uanadnuair3Us1aes HM 006 — PRIMUS

3.2.1 auaudng iy HM 006 - Primus HM Series

(%

3.2.1.1 @ansningamgilanausdo ~100 “Cuagilaiuazidentunisdn 0.3 °C

3.2.1.2 d@unsaiaeauuduimslasaus 0 s 100% RH wasiimuandoniu
1539 2 % RH 71 30 - 80 % RH

3213 fiedulsyAvdgumadl 0.05% RH / 50 °C

3.2.1.6 gansafnsedeasiékiu RS-485/RS-422

3.2.1.5 $935U Modbus Protocol

o o

nsseanslnuaranedyan dniugunsainsiaingaumgiuaranutuduing asldl

NITUANTIVUIN 24 Vdc druanedyraldnisdoasviln RS485 fatuadya izl
2 @0 Ao @ednyey1uUn RXA Laz RxB
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+ Supply
10-30 VDC

Ground

—

Rx-/RxB

FRRRRIMA

Rx+/RxA

O o s W N

??IGB & C)?

TX+

31]17; 3.4 wanaa9astilingluves HM 006 - PRIMUS

N15A9ALIEEAUTEINATEY (Slave ID) AIAIRILALNELAVNNAUARINNISBDNLUULAY
lalgiiu du Baud rate , Data Bit Wag Parity Check fiosnsrmugunsal Master &lugy

71 3.5 1g@e vanglarUsesnaIes Wy Slave ID=3)D=4 way Baud rate = 9600

1=2400 4 =19200
2 =4800 5=38400
3=9600 6 = 57600

"

sUN 3.5 LanIN15AIAT Address wag Baud rate
Uy
U

v
3.2.2 madhisdeyagunsalingumgiiuazanurudunng

U = o v

\iegunsaimuaumvandsinthidumawmes (Master) desnisldtoyant HM 006 -
PRIMUS @un5ansiainla deyassgninivegnelusumisloyn (Data register) aatiu
.:4' = v =i ° Y o & v = o "y N v oW .:4' |
Weanswieyariagthluld Jnudussansviisiumiadeyadnmeninnsed 3.1 Tudimuves

nsienldilaidudmiuneatatiu eudeyanisazvangsmumis fan13199 3.2
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A5197l 3.1 uansiumisvasdoyatigndniiulu HM 006 - PRIMUS

Y

15

Data Data Register Number of Byte

0 — 100 %RH 0 2
K1 SCALE 1 2

0 - 100°C 2 2

K2 SCALE 3 2
DEW POINT a4 2
K3 SCALE 5 2
Software version 6 2

9197 3.2 uansilaiduiicmuelilddmiuseata srudeya HM 006
Function Operate Broadcast

04 Read Multiple Register NO

3.3 nsevianiasiWiuazaunsalieusiawuulfany

5 nMaslwius o inatmasdmsuiunldiamadlwinna e liesasUsuannA

¥ienend  lusnddeiidenlmvuisiunuutsmesianey  wazaninlaazdeadunuu

True Rms. iieanukiuglunsawinmAlsydvsamuinign 3aladen ACL - B74

Multifunction Power Meter 29U SME INTERNATIONAL CO.LTD ludiunisdstoya

myiadriaalniiann edrelfliesesdsuameaiynaedesou Wonuuuisreweunuuls

[V A
v a A

anensilivennuazanlunsufinnudenidaunsal Suds Teua Wireless RS232/485/422

RC35 NANAMIIINUTEN WISCO Co. Ltd.

3.3.1 auduURdmTu ACL - B74 Multifunction Power Meter

wsanuliaesvealiines

Aulwasan

Input Protection
Terminal

Output Relay 1, 2

gl

3.0 VA

Transformer 200-240Vac 45-65 Hz

Varistor 275Vac 7kA , Fuse 1Amp

SCREW TYPE

419 Input current sensing

grunseualniun@indna

Contact 250Vac 3Amp Max.
0-55 paALYALTUd

Current Transformer

0.020 - XXX AMP 12KHz (Base on CT

Type)
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%1n Communication RS 485
sUwuudaya 1 Start bit,8 Data bit
1 %@ 2 stop bit

Parity none, odd, even

BNIIAULST 1200, 2400, 480, 9600 oz 19200 bit/sec
Protocol Modbus RTU

ISOLATE Isolate 2.5KV

#Node 32 unit

Option: Analog output 6 Type in 1 0/4-20mA,0-10V,2-10V,0-5V,1-5V
Resolution DAC 16BIT

0-20 mA-DC Max300 ohm

0-10 Volt-DC Min. 1K ohm

Isolate From Input Isolate 2.5KV

JUN 3.6 uanssuvesunsalinmadalui

3.3.2 Split Core Current Transformer 50A/333mV
WU Digital Power Meter fiffosnmsauazidoauazanudadugs sziinuiin
Wi s1a Amplitude way Phase Shift Wosann Swashlsh KW, KVAR, pF, Kwh wag fauus
9u 9 fwansinlagnsios fseandondiil
3.3.2.1 Split Core Current Transformer 50 Amp Max400 HZ
3.3.2.2 Output 333 mV (AC)
3.2.2.3 Class 0.5 Ratio 3000:1
3.2.2.4 A3Ug13@18 90 cm
3.2.2.5 3398@18UUIN 10 Wl
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gﬂﬁ 3.7 uansguves Split Core Current Transformer

3.3.3 maddsdayaniasiamaslnii

[

nshfsteyavanasaainmaslniinuy 1438158 ures Master annuaata lunuide
Uldnsrmuneaulszdnnsos W Slave ID=5 uay Baud rate = 9600 BnIIATIIU
wsasinddsinihannsarildniugun - 3.8 shundsvesweyanielulazniseudeya

L‘i‘]ﬁl"dmm%’aﬁmumaq@mammumswﬁ 3.3 18y 3.4

© J, [® OO O [0]2)]
| C& HH00S+000S5+000S5+000
@ 1@ +@ +@ i)
o Il -1S) $
lnodE— [ I 0.1
@ if<) i)
o+ @
|bRUJI 120012400
@ +©@ 1® ®
o+ ©
| PA-—non€fl—+ odd+EvEn—
[©] 1@ +©® 1@
o—+ @ @
S0P A e—
@ 1@
() @6
[ CALINHoo0 0000+ 00000000
@ 1@ +@ +@ @
®

JUN 3.8 uwanen1srsaAsasindasinih



= LY 13

18

Gl']'i'Nﬁ 3.3 LLams‘hLmﬂwm%’agammmmﬂu AC1 - B74 Multifunction Power Meter

Y

AL vilndoya uaulua AUy Wiae
0-1 Double Word 4 W39FU x 0.01 Volt
2-3 Double Word a4 ATTLLE milli — Amp
4-5 Double Word 4 A8 Watt
6-7 Double Word 4 WHNIU x 0.1 KWH.
8-9 Double Word 4 Filueviay x 0.1 x Hr.

10 - 11 Double Word 4 Power Factor 0.01

12 - 13 Double Word a4 Aud x 0.1 Hz.

A9197 3.4 uansilaiduiicmuellddmiuseatagiudeya Power Meter
Function Operate Broadcast
04 Read Input Registers NO

3.3.4 RC35 Wireless RS232/485/422
Wireless RS232/485/422 RC35[16] Liugunsalfilidmiudendeunuamedanyin

a

semnsguUnsal RS232/485/422 fu gUnsal RS232/085/422 WuURAReqR HIUMNIAALIvY

)

wnu vihldazandenisinnales lidesauaiedmyain danauus 91un1579 3.5

JUN 3.9 uansgunsaiitousialsaney RC35



A51971 3.5 uansanuaNTRA MU Wireless RS232/485/422 RC35

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

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.
Baud Rate 4800, 9600, 19200, 38400, 57600, 115200
Data Bit 'Y
Stop Bit 1.2
Parity None, Odd, Even

3.3.5 n1saaldeu RC35 Wireless RS485 futasasiannasivyin

n3se RC35 Wireless RS485 fiu tagasinfiaalily 1AC B74 Multifunction watt
meter Liedstoyarasnastniiludienta vesszuunsinuazysvilunasasUsuonie
Audasieadiu insesrinfdsinin sususeiuneata mugun 3.10 wazneuldudedly

TsunsuAmuAAINNSENesN15V0ERNER USUuRsAnew augun 3.11

b b

RS232 E
| ———MAX 1.6 Km.——>

RC35 (Antenna gain 5 dBi) RC35

KWH Meter

R5232

JUN 3.10 wananssisldaugunsalivendeliany
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Wisco WirelessSerial Utility
File  Module Option  Help

i O *) |8 | /' Setup Wizard | Port: 2 » ¥ Connect
Model H
Scan channel 1 =,
Module Name | W N
Pan D 1 % | Hex
Packet Control
Destination 0 = | (U &
Characters timeout 3.5 ,; | ;w: _JDII" |
o ‘v\-{‘*‘\z,
Serial v RS
A I\ 1k a‘% o
Baud Rate 9600 v None Data 8Bt | ™% Bit 1Bt
U7,57 — \:2\\., \\\" ”/ ’.ra/;,' — Q\\
- -

giJ #1 3.11 uananisingvedlusunsd Wisco Wireless Serial Utility

gunsalausodaaulians RC35 Ivaanlnuanaousvatudaslnun fAsn131e9 3.6

miw‘?i 3.6 wanslwaniuzves Wireless RS232/485/422 RC35

TuuanIsvineIu aniuzvaanll LED [ON/OFF] (ms)
Running Mode 100071000
Discovery Mode 10074000
Configuration Mode 100/100

3.4 gunsalinadnaniau

gunsalnsviannusian 19 Multifunction transmitter C 310 - KIMO
INSTRUMENT[14] ({ugunsaifilidmiunsiatanmuiiauvasennadaud 0 - 30 m/s &
wngdmiuadsuianaunglutesiolundedilinfisunugUniinetn was
muax laggunsningaainnunaan Multifunction transmitter C 310 Ldonwilafiiviiae
uanska  Wlavhmsfinsaiainanudian  arlideyaiinnistaldliludeafutoyaniely
(Data Register) vinlvianunsafndedeansuazdstioyavoniiunsansdygaeynsusin RS-
a85/Rs-422 I C-310 dmifudoyanelunuu 32 9 M7l Master voaNonda s1ures
grunuu 32 90 Seldlardu Read Float Registers lun1senuen Tnesrudumnaiaudeswes
Toya  wariilusnuezdeyanizanuiay  Yeaiudeyanely  fnnewumeluny

M5 3.7 nssieldarusiedad RS-485 mugUN 3.13 Wiy



A5197l 3.7 uansnissAmsneiavdeyanelu C 310 - KIMO INSTRUMENT

21

tayaninld (vadoya: Real)

P99 1

PDINg 2

P99 3

P9I 4

7010 7040

7070

7100

3.4.1 auautRgmsu C 310 - KIMO INSTRUMENT

3
L]

U

=1
N

3.4.2.1 81UN15IAANUSEN 0 - 30 m/s

3.4.2.1 AuLLUg 0= 3 m/s (£3% of reading + 0.03 m/s) 1-30 m/s (+3%

of reading + 0.1 m/s)

3423 Anuaziden 0.1m/s 0.1 °C 0.1m/h

3.0.2.4 usssuliians 24 VDC

3.4.25 grugamivasldan -0 83 +50 °c

188 mm

111 mm

25 mm

3.12 uARIWInYeIgUNIeInTInA IS IEL C 310 — KIMO INSTRUMENT

Al mm
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RS 485 connection(d) Analogue outputs (a)
iona| {OUT3 and OUT4 are optional)
Relays board (b)
(optianal)

Power supply
teaninal block (c)

ey

M{"{u"ﬁ w - L i s 1 \;J -
f / Ethernet board "W

Type of power
supply of the
transmitbar
Pressure Probes (optional)
connaclion ernnatinn Cable glands
{optional) (a) . tb]'
e DJ)E:H : rﬂday 1 Relay 2 Relay 3 Relay 4
Analogue output 1 | Analogue output 2 :f.l:nahguaomputi;Analnquanutme 600 {OOOI [ODO] IO'D&I]
o | et | N\ LU Ry LU
900 (BT BRGL BRIV FTeTr
Eed 4 Baf Byb o ik NN
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3.5 TUSUNTUATUIULAUHANINA
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auNsna g Useinnaunsniny wiulds vise eaufieas Mald
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ausaerldegui 3.18 asduldhiifesures PLC aguansiu Tnsnisieaniiudeadonls
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Abstract

This paper presents an automatic performance evaluation system for split type air-conditioner and
refrigerator while being operated and displaying the results through smart devices such as cell phones, smart
phones or tablet. Due to the current energy demand is rising every day, measures to conserve energy focus on
the use of energy-saving and cost effective. The air conditioner and refrigerator are commonly used in house and
office building, which equipped with high power consumption. The use of highly efficient equipment is necessary,
therefore; in Thailand has set the industry standard code TIS.1155-2536 relating to the performance evaluation in
energy saving for new equipment. This paper discusses the performance of the used air conditioner and
refrigerator which has a significant impact on energy consumption by designing automatic efficiency evaluation
system, which consists of the power measurement, temperature measurement, relative humidity and the
anemometer transmitting digital data via RS-485 MODBUS protocol through the programmable Logic Controller

(PLC) in order to record and calculate the capacity of cooling (Q), energy efficiency ratio (EER) and coefficient of
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performance air conditioning (COP). The report of the performance evaluation can be illustrated via smart

phones, tablet with an internet web browser. The PLC works as the web server connected to the Internet via the

mobile network 3G. The experiment for evaluating the performance of air conditioner displaying the result via the

internet network was accurate following the industrial standard TI1S.1155-2536.

Keywords: energy conservation; Industrial standard TIS. 1155-2536; Programmable control systems;
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