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Sistem Pengendalian Kecepatan Cooling Fan untuk Fan Coil Unit menggunakan Inverter

ABSTRAK

Pada sistem Fan Coil Unit (FCU) perlu pengendalian pada kecepatan putar
Cooling Fan. Pengendalian Kecepatan Cooling'Fan‘bertujuan agar sistem Fan Coil Unit
(FCU) berjalan secara otomatis tanpa pengendalian manusia=Otomatisasi sistem Fan Coil
Unit (FCU) akan menekan penggunaan listrik sehingga menjadi.solusi untuk penghematan
listrik. Pengaturan kecepatanputar cooling fan dengan cara merubah nilai frekuensi input
cooling fan. Alat yang.dipakai untuk dapat merubah besaran frekuensi ke.cooling fan
adalah inverter. Inverter dapat mengendalikan kecepatan putaran cooling“fan yang
bervariasi sesuai dengan frekuensi input cooling fan yang akan diatur dan dikendalikan
oleh inverter'berdasarkan suhu yang terdeteksi. Pada sistem ini kami menggunakan
Inverter LS tipe SV008iC5-1. Ketika suhu terbaca maka data tersebut akan dikirim ke PLC
Outseallalu PLC akan memprogram mode apa yang akan diaktifkan eleh:nverter. Setelah
data diterima oleh Inverter maka akan memerintahkan frekuensi input cooling fan yang
sudah diatur. Untuk_mengoperasikan inverter harus dilakukan pengaturan parameter
terlebih dahulu sesuai deskripsi kerja yang diinginkan. Pengaturan parameter dilakukan
agar dapat menghasilkan frekuensi yang bervariasi sebagai input ke cooling fan agar
kecepatan cooling fan berubah-ubah sesuai dengan frekuensi yang diterima. Dari hasil
pengujian dengan inverter didapatkan frekuensi yang berbeda-beda yaitu 10 Hz, 30 Hz, 40
Hz dan 50 Hz.

Kata Kunci: Inverter, VED, PLC, Kecepatan; Kontrol Otomatis
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Cooling Fan Speed Control System for Fan Coil Unit using Inverter

ABSTRACT

The Fan Coil Unit (FCU) system is necessary to control the cooling fan rotational
speed. Cooling Fan Speed Control aims _tormake. the*kan Coil Unit (FCU) system run
automatically without human control.-/Automation of the Fan Coil Unit (FCU) system will
reduce electricity use so that it.becomes a solution for saving electricity. It is setting the
cooling fan rotational speed by changing the cooling fan input frequency.value. The tool
used to change the frequency of the cooling fan is an inverter. The Inverter.can control the
cooling fan rotation speed, which varies accerding to the cooling fan input frequency,
regulated and controlled by the Inverter based on the detected temperature. In this system,
we use an LS Inverter type SV008iC5-1. When the temperature is read, the temperature
data will be sent to the PLC Qutseal, and the PLC will program what mode the Inverter
will activate. After the Inverter receives the data, it will command the cooling fan input
frequency that has been set. To operate the Inverter, it is necessary to establish the
parameters first according.to.the desired.job description. Parameter settings.are carried
out to produce varying frequencies as input to the cooling fan so that the cooling fan speed
varies according to the received frequency. Different frequencies are obtained from testing
with inverters, namely 10 Hz, 30-Hz, 40 Hz, and 50 Hz.

Keywords: Inverter, VED, PLC, Speed, Automatic:Control

vi
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Pada saat ini dimana kenyamanan dalam bekerja akan sangat
diperhitungkan. Dalam kondisi yang nyaman para.pekerja dapat meningkatkan
produktivitasnya secara maksimal. Salah satu cara untuk membuat kenyamanan
para pekerja ataupun.masyarakat pada umumnya adalah dengan menerapkan sistem
tata udara. Sistem tata udara atau HVAC. (Heating, Ventilating and, Air
Conditioning)  adalah suatu sistem yang mengkondisikan lingkungan melalui
pengendalian suhu, kelembaban nisbi, arah pergerakan udara dan mutu udara,
termasuk pengendalian partikel dan pembuangan kontaminan yang ada di udara
(seperti ‘vapors’ dan ‘fumes’). Sistem tataudara disebut “sistem” karena terdiri dari
beberapa mesin/alat yang masing-masing_memiliki fungsi yang berbeda, yang
terintegrasi sedemikian rupa sehingga membentuk suatu sistem tata udara yang
dapat mengontrol suhu, kelembaban, tekanan udara, tingkatkebersihan, pola aliran
udara serta jumlah pergantian udara di ruang produksi sesuai.dengan persyaratan
ruangan yang telah ditentukan. (Priyambodo, 2012) Instrumen-instrumen dari
HVAC diantaranya adalah Chiller, Fan Coil Unit (FCU) atau Air Handling Unit
(AHU) dan Cooling Tower. (Kurniawan, 2011) Pada tugas akhir ini, penulis
membahas salah satu instrument HVAC yaitu Fan Coil Unit (FCU). Fan Coil Unit
(FCU) adalah perangkat sederhana yang, terdiri dari kumparan (Coil) dan kipas.
FCU digunakan untuk mengontrol suhu dalam ruangan. Karena kesederhanaannya
FCU lebih ekonomis dari pada AHU. Maka dari itu penulis tertarik membuat
"Sistem Pengendalian wKecepatan Cooling Fan untuk..Fan Coil Unit
menggunakan Inverter'. Sistem“Pengendalian-Kecepatan Cooling Fan dibuat
untuk melakukan pengontrolan cooling fan secara cepat, tepat dan efisien sehingga
terciptanya manajemen energi yang baik. Sistem ini dibuat mewujudkan sistem

otomatisasi dalam sistem FCU (Fan Coil Unit) yang tersistem secara otomatis.
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1.2 Perumusan Masalah
Permasalahan dalam perancangan tugas akhir ini antara lain :

1. Bagaimana cara agar kecepatan putar Cooling Fan dapat berubah disetiap
suhu yang sudah ditentukan?
2. Bagaimana pengaturan parameter Variable Frequency Drive agar sistem
dapat berjalan sesuai dengan kebutuhan sistem?
3. Bagaimana pengawatan.antara VFD dengan Cooling'Fan agar dapat saling
terhubung?
1.3 Tujuan

Pembuatan sistem jpengendalian kecepatan Cooling Fan pada Sistem Fan

Coil Unit berbasis PLC Qutseal menggunakan Inverter dimaksudkan untuk :

1. Mengetahui cara.agar.kecepatan putar.Cooling Fan dapat berubah disetiap
suhu yang sudah ditentukan.
2. Mengetahui pengaturan.parameter.Variable Frequency Drive agar sistem
dapat berjalan sesuai dengan kebutuhan sistem.
3. Mengetahui pengawatan antara VVFD dengan Cooling Fan agar dapat saling
terhubung.
1.4 Luaran

Luaran yang diharapkan dari skripsi ini adalah :

1. Laporan tugas akhir dengan judul ‘‘Sistem Pengendalian Kecepatan Cooling

Fan untuk Fan Coil Unit menggunakan-inverter.”.

2. Miniatur Sistem Fan Coil Unit berbasis PLC Outseal menggunakan Inverter.

3. Artikel Jurnal yang akan dipublikasikan pada Jurnal PNJ electricies

http://jurnal.pnj.ac:id/index.php/electrices
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5.1 Kesimpulan

Dari hasil pengujian yang telah dilakukan'dan analisa data yang dibuat maka
diperoleh beberapa kesimpulan sebagai berikut :

1. Pengaturan parameter pada inverter LS SV008iC5-1 dilakukan
menggunakan .keypad inverter 'dan drive mode pada inverter ini
menggunakan terminal.yang diatur oleh PLC:

2. Listing program yang dimasukan pada inverter. harus sesuai dengan
spesifikasi beban yang dikendalikan dan sesuai dengan deskripsi kerja.

3. Nilai acceleration dan deceleration perlu di setting-agar tidak: merusak
cooling fan, semakin besar nilal acceleration dan deceleration maka
semakin soft putaran cooling fan tersebut.

4. Pengaturan frekuensi pada inverter mempengaruhi. kecepatan putaran
motor, semakin besar nilai frekuensinya maka semakin cepat putaran

cooling fan.

5.2 Saran
Adapun saran-saran yang dapat penulis-berikan‘adalah sebagai berikut :
1. Sebelum memasang dan merangkai komponen dan alat sebaiknya diperiksa
terlebih dahulu kondisi kemponen.dan alat tersebut.
2. Sebelum memasang dan mengoperasikan inverter LS S\VV008iC5-1, pelajari

lebih dahulu manual book inverter dengan teliti serta pahami fungsi dari
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masing-masing-parameter sebelum melakukan pengaturan.
3. Perhatikan spesifikasi cooling fan yang akan dikendalikan oleh inverter agar

parameter yang diatur oleh inverter sesuai.
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DATASHEET KOMPONEN

Spesifikasi :

Berat.: 200 gr

Tegangan. : Max. 24 VDC

Kapasitas Flash : 32Kb

Jurnlah Digital Input : 8 Sinking

Jumlah Digital OQutput : 8

Analog. : 2 (4-20mA / D-5V)

High Speed Counter : 1

Com : Serial Port

Kabel Program : USB Type B Untuk Printer (Not Include)
Kanektor : Screw Terminal (Lebih kokoh dan Kuat)
Kanektor : Modul : Bluetooth HCOS5, HCO6, RTC DS3231, Konektor ISP 6
Pin

Port Serial TTL

Porti2c

Switching Regulator

Support Software Outseal Studio

Program dengan Ladder Diagram

~— S AAAD
i o

Features

Calibrated directly in * Celsius (Centigrade)
Linear + 10.0 mV/°C scale factor

0.5°C accuracy guaranteeable (at +25°C)
Rated for full -55° to +150°C range
Suitable for remote applications

Low cost due to wafer-level trimming
Operates from 4 to 30 volis

Less than 60 pA current drain

Low self-heating, 0.08°C in still air
Monlinearity only +v4°C typical

Low impedance output, 0.1 Q for 1 mA load

L 2 Gaashos Soor i

+ RAYDEN Cooling Fan AC 220V ukuran 12 x 12 x 3.8 cm / kipas
+ Cooling Fan Merk RAYDEN

+ Ukuran 12 cmx 12 cmx 3.8 cm { tebal ).

+ Input : 220 volt

+ Frekuensi: 50 /60 Hz

« Arus 0144

« Watt = 30, Bwatt

eydid yeH

eyieer BN yiuxaMIod Hijw exdid eH O

1jn3 eAie)] yninjas neje ueibeqas diynbuaw buese|iqg °|

Ga

J3quins ueyingakuaw uep ueywnjuedusw edue)

Gambar L. 3 Spesifikasi Cooling Fan

\
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3-4 SV-ic5s

Gambar L. 4 Terminal I/O Inverter LS

Q
~
0 .
N =T O 3. Wiring
. ) .
g2re2x O
b+ 2 } ?% Q 3 33 100 terminal block specification
o9 5 3 o) -
Q @ -
!.lﬂ c - o x
2385383 P4 _PE VR VI
o g g g - 5 WHE W1 CM |
23 5 >a o =eeeeee @
~c ~ 0 C -
23 532 =
5z 9570 (1)
=3 T ey = B E EEE
=
zx 3 27 =. ok w8 ac MO £xta P24 P1 P2 CM P3
a2 d x4 3 E=X=T=NE
o O & = :
=0 = 0 = Z
=3 3%k 13
o 3 -
52 > 28 ~ [ (0 [ ]
=3 Paun =13
2T T %o
o 0 S = | -
235 )
& 5. g g_ ~ Terminal Terminal Description Wire size | Torgue (Nm) Mote
% ‘g % 5 & P1/P2/P3 | Multi-function input T/M P1-P5 22 AWG, 0.3 mm* 0.4
3 = -+
vr' < ﬁq () P4/P5
0 S99
(1) <
g‘ .g e E‘ | Commeon Terminal for P1-P5, 22 AWEG, 0.3 mm’ 0.4
Q = % = AM, P24
Q B o T
g ;' = 3. VR 12\ power supply for external 22 AWG, 0.3 mm? 0.4
g" ; g g potentiometer
ﬁ % 'g 'g V1 0-10W Analog Voltage input 22 AWEG, 0.2 mm* 0.4
-~
o ; = 5 I 0-20mA Analog Current input 22 AWG, 0.3 mm? 0.4
€5 =bn
E ; g s AM Multi-function Analog output 22 AWG, 0.3 mm* 0.4
n
: 2 ; g MO Multi-function open collector 20 AWG, 0.5 mm’ 0.4
(]
‘5 (‘% 3 e output T/M
o = 2 ;_ EXTG Ground T/M for MO 20 AWG, 0.5 mm? 0.4
.o =
€ 93 g P24 24V Power Supply for P1-P5 20 AWG, 0.5 mm’ 0.4
w33
5 = e g' 304 Multi-function relay A/B 20 AWG, 0.5 mm* 0.4
= T
a ¥ [ ; 308 contact output 20 AWG, 0.5 mm’ 0.4
9 =
o = g 30C 304, B Common 20 AWG, 0.5 mm? 0.4
3 5%
o -0 .
g % c Note: Tie the control wires mare than 15cm away from the control terminals. Otherwise, it interferes
-
E -°. 5 front cover reinstallation.
T 5E
Q )
g E § Note: When you use external power supply for multi-function input terminal (P1~P5), apply woltage
=]
.g o more than 12V to activate.
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5. Programming keypad

5. Programming Keypad

51

Keypad features

=
e

STOR/RST

-

-

*  4-WAY BUTTON
#  Potentiometer

FWD

REV

T-Segment
(LED Display)

Liit dhuring forward nun

Blinks when a fault occurs

Lit duaning revierse ruan

Displays operation status and parameter informabion

RUM Used to give & run command

STOPRST STOP : Siop the operation RST : Reset faulls

4-WAY BUTTON Programming keys {UP/Down'Lefi'Right amow and Prog/Ent keys)

A up Used to scrod throuwgh codes of increase parameter value

v Down Used to scroll throwgh codes or decrease parameter value

- | Left Used to jump to other parameter groups or move 8 cursor ba the left to change the
parameter value

| 3 Right Used to jump 1o other parameter groups or move cursor to the right to change the
parameter value

L] | Prog/Ent Used to set the parameter value or save the changed parameter value

key

Potentiometer

Used to change the value of nen frequency

5-1 SV-iC5

Gambar L. 5 Keypad Inverter LS
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7. Function list

7. Function list
Drive Group
LED Parameter Min/Max Factory Adjustable
Description Page
display name range defaults  during run
0.0 [Frequency 0/400 s This parameter sets the frequency that the | 0.0 (o] 9-1
command)] [Hz] Inverter 15 commanded to output.
s During Stop: Frequency Command
= Duning Run: Output Frequency
s During Multi-step operation: Multi-step
frequency 0.
* Itcannot be set greater than F21- [Max
frequency].
ACC |Accel time] 0/6000 s During Mutti-Accel/Decel operation, this 5.0 (o] 9-10
;E(‘: M[Decel "ma], [sec] parameter serves as Acced/Decel time 0. 10.0 (o] 910
Drv |Drive mode] 03 0 | Run/Stop via Run/Stop key on the keypad | 1 X 9-7
(Run/Stop . Run/Stop | FX: Motor forward run 9-7
mode) via control | RX :  Motor reverse run
| terminal FX: Run/Stop enable
5 RX : Reverse rotation select
3 | Operation v;a Communication Option
Frq [Frequency o8 0 | Digtal Setting via Keypad 1 0 X 91
mode] 1 | Setting via Keypad 2 91
Analog Setting via potentiometer on 9-2
* the keypad(V0)
3— Setting via V1 terminal ?
T Setting via | terminal 93
? Setting via potentiometer on 34—
the keypad + | terminal
6— Setting via V1 + | terminal T
; | Setting via potentiometsr on o5
the keypad + V1 terminal
B_ Modbus-RTU Communication [
S | [Mutti-Step 01400 This parameter sets Muttl-Step frequency 1 10.0 (o] 96
frequency 1] [Hz] during Multi-step operation.
St2 [Mutti-Step This parameter sets Multl-Step frequency 2 20.0 o 96
frequency 2] during Multi-step operation.
S13 | [Mutti-Step This parameter sets Multl-Step frequency 3 30.0 (o] 96
frequency 3| during Mult:-step operation.
7-1 SVv-iC5

Gambar L. 6 List Fungsi Inverter LS
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7. Function list

)
~
N
-—
» cZI8
ggyygr o
o9 T UOY
g s g 29 _%" 3 Function groug 1
L
=2 e @ g '~ —o LED Parameter | Min/Max Factory = Adjustable
NQ = £ [V = Description
S 3 _g- '§' % *.9 display name range defaults  during run
o0
o g g g_.g g Fo [Jumg code] e This parameter sets the parameter code 1 0 55
~c =+ 0C —
F § :5= =0 | AuFRber to jurnp. |
§ c g_ § E % F1 [Forwardi 2 0 | Fwd and rev run enable 0 X o8
; ; 3 5’ g_ =) Reverse run 1 Forward run disable
i
8 g 5 ;g ~ disabde] 2 Reverse run disable
oog TS = F2 [Accel pattem] | V1 0 | Linear 0 X g-13
=5 g =T = |
; 3 Y g ;l_!. 3 F3 [Deceal pattarn] 1 S-curve
=}
§§ =~ sE Q Fd [Swopmode | 02 0 | Decelerate tostop 0 X B-18
= Q
+5 T o0 - select] 1 | Stop via DC brake
Yo & S —
c
X 3 TS (7] 2 | Free run to stop
§33%s X
5 g g_ = Q F8 [DC Brake WD [Hz] | = This parameter sets DC brake stan 5.0 x 101
< ax
gx. g % ) ; 1) start freguency.
g § g§ o frequency] s [t cannot be set below F23 - [Stan
3 o =
8‘ @ -g = fraquency]
Q s 3 Iy Fo [DC Brake WE0 [sec] | = When DC brake frequency is reached, the 0.1 X 10-1
0 9 ==
=3 ;' = 3. wait time] Inwerter hokds the output for the setting Bme
Q9 = 0
a- o 3 g before starting DC brake.
ﬁ % 'g 'g F10 [DC Brake w200 = This parameter sets the amount of DC S0 X 101
-
% % 2 3 voltaga] 2] voltage applied to 8 motor,
E % g'g s Itis set in parcent of H33 — [Mator rated
: = ; S current].
m : . - -
5 Q 5 E‘ F11 [DC Brake W0 [sec] (=  This parameter sets the ime taken to 1.0 x 1041
[}
=X 2‘ 3 tima] apply DC curment to a motor while motor is at
-
€538 a siop
E: 2 g- e_ F12 [DC Brake 200 = This parametes sets the amount of DC s0 x 10-2
=S
= Q 'g = start voltags] [45] woltage before & motor atarts to run.
Q.
Q 22 = [Itis set in percent of H33 - [Motor rated
o -
3 § ﬁ | current]. |
g‘ S o F13 [DC Brake Wl [sec] (= DC voltage is applied to the motor for DC i} x 10-2
c
a 'g ; start time] Brake start time before motor accelerates.
% g g F14 [Time for W0 [sec] (=  This parameter applies the curent to 8 1.0 x 10-11
% :5 2 magnetizing a miotor for the set ime bafore motor
% g g_ medor] accelerates during Sensorfess vector contral.
g a 2 1) : Set F4 to 1 (Stop via DC brake ) to view this function
Q..
S
= r
= 7-3 SV-iC5
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7. Function list

Function group 1

LED Parameter MinMax Factory Adjustable
Description : Page
display name ramge defaults  during run
F20 [dog 400 = This parameter sets the frequency for Jog 10.0 [4] 10-3
frequency] [Hz] operation.
= |tcannot be set above F21 — [Max
frequency].
F21 [Max 404400 * | =  This parameter sets the highest freguency 60.0 X g9-18
frequency) [Hz] the inverter can output.
= |tis frequency reference for Accel/Decel
(See HTD)
= |fH40 is sat to 3 Sensoress vector), & can
be settable up to 300Hz *.
wr Caution : Any frequency cannot be set
above Max frequency.
Fa2 [Base 304400 = The inverter oulputs is rated voltage to 60.0 X g9-15
frequency) [Hz] the motor at this frequency (see motor
nameplate). In case of using a 50Hz motor,
set this to 50Hz.
F23 [Start [IRTTi] = The inverter staris to output (ts voltage at 0.5 X 9-18
frequency) [Hz] this frequency.
= |tis the frequency low kmit.
F24 [Frequency 01 = This parameter sets high and low lmit of i} X 9-18
highslcw limit run frequency.
select]
F2s [Frequency 00 = This parameter sets high limit of the run 60.0 X
2) high limi) [Hz] frequency.
= |tcannot be set above F21 — [Max
frequency].
F26 [Frequency low | 04400 s This parameter sets low limit of the run 0.5 X
lirmilt] [Hz] frequency.
s |tcannot be set above F25 - [Freguency
high limit] and below F23 - [Start frequency].
F2r [Torque Boost | 041 i} Manual torque boost i} X 817
select] 1 Auto torque boost
F28 [Torgue boost | /15 [%) | =  This paremeter sets the amount of torgue 5 X 817
i forward oot applied to & motor during forwsard run.
direc:tion] s |tis set in percent of Max cutput voltage.
7-4 SV-iC5
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7. Function list

7-5 SV-iC5

)
~
N
L
N = I B8
= QO e~
ggp'yg’.- (4] Function group 1
- group
S0 U UYVY A 3
g s g 29 _E' =, LED Parameter | Min/Max 5 o Factory  Adjustable
escription
s @ @ ;g F~ AT display name range defaults  during run
!_\ﬂ o 5. o x
B 3 _g- '§§ LA F20 |Torgue boost &  This parameter sets the amount of torque 5 x 817
o0
o g g g_.g g in reverse boost applied to 8 motor during reverse mun.
5'. c = g s_ E direction] = Itis st &5 a percent of Max output voltage
a = A 4 1
;—E ;'_ § 3 % Fa0 [W/F pattern] o2 a {Linear} ] X g-15
X3 2 Eo ;
Z§§ 30' E- 1 {Saquara} .915
25 5 £a = 2 {User ViF) 816
° g‘ Q g g. 2 Eax [User ViF 0400 [Hz] | =  This parameter is active when F30 — [WF 15.0 x o-16
; ; g g ;‘.‘.. 3 3) frequency 1] pattern] s set 1o 2 {User WIF).
55 = "5"- g [ Faz2 [User WIF 0100 [%] | = It cannot be set above F21 — [Max 5 x
- D Q -
S--u -g g 3 : waoltage 1] freguency].
o —
a_ 3 o E o F13 [User ViF 0400 Hz] | = The value of voltage s set in percent of 30.0 X
= 0
g =3 g. g— 5 frequency 2] HTD — [Motor rated voltage].
Q = —_— T
E g o 5 ; Fa4 [User WF ooo %] |  The values of the lower-numbered 50 ®
VX' § gﬁ o woltage 2| parameters cannot be et above those of
(] 5
g g - E‘ Fas [User ViF 0400 [Hz] | higher-numbered. 45.0 x
\g' s % E frequenay 3]
Q B o T
g S =3 F36 [User WIF 01100 [%] 75 x
g.. ; g g waoltage 3]
ﬁ % g -g Far [User WiF Q400 [Hz] &0.0 x
& o S frequency 4]
-] E%
= =2 @ ] [User WIF 00 %) 100 X
C =0 3
=2 30 woltage 4]
~2zz8
5 8 9" E’ Fag [Output voltage | 40110 *  This parameter sdusts the amount of 100 x 8-16
m <
s = 93 adjustment] | [%] output voltage.
=X
g n:p_ 2. g - The set value is the percentage of input
= o
©w 9 woltage.
T 9
-
=<9 | | 1
E- Q 'g = Fald |[Energy-sawing | 0F30 [%)] | = This parameter decreases output voltage ] ] 10-12
Q.
o i % lewel] according 10 load status.
g g.a Fsl |[Electronic o = This parameter s activated when the 0 o 1241
Ly 1 % thermal motor 8 overneated (Bme-inverse).
[} Q
.:_:._ 'g ;t- selact]
% g g 2) Only displayed when F24 (Freq High/Low limit select) |s set to 1.
% :5 2 3 Sat F30 to 2 (User WF) to display this parsmeter.
Q (]
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7. Function list

LED

display

53

Parameter

FLBETE

MinMax

ramge

Description

Factory

defaults

Functien group 1

Adjustable

Page
during rum

F51 [Electronic 50150 = This parametes sets max cumrent capable 150 0 1241
) thermal lewvel [%&) of flowing 1o the motor continuously for 1
for 1 minute) minute.
= The set value is the percentage of H33 -
[Motor rated current].
= |t cannot be set below F52 —|[Electronic
tharmal level for continuous).
Fs2 [Electronic 50150 = This parameter sets the amownt of current 100 0
thenmal lewvel [%&) to keep the motor running continuously.
for continuous) = |t cannot be set hgher than F51 -
|[Electronic themal level for 1 minute].
F53 [Muotor cooling | 041 o Standard motor hawing cooling fan 0 0
et directly connected to the shaft
1 A motor using a separate motor to
power a cooling fan.
F54 [Cwverloed 01150 = This parameter sets the amownt of current 150 0 12-2
warmning level] | [%] to isswe an alarm signal &t & relay or mult-
function output terminal (see 154, 155).
= The set value is the percentage of H33-
[Motor rated current].
Fs5 [Cwerloed 0430 [sec] (= This parameter isswes an slarm signal 10 0
warning Bme] when the cument greater than F54- [Overoad
waming level] fiows to the motor for F55-
[Owerload warning tme].
Fs6 [COverlosd tip | 041 = This parameter tums off the inverter output 1 0 12-3
select] when motor s overloaded.
Fs7 [COverlosd tip | 304200 = This parameter sets the amount of 180 0
lewel] [%:]) overlosd current.
= The value [ the percentage of H3I3-
[Motor rated current).
Fs8 [Overlosd tip | G0 [sec) | = This parameter tums off the inverter output &0 0
timee] when the F57- [Overload trp level] of current
flows to the moior for F58- [Owverlosd trip
tima].
d): Set FS0 to 1 to display this parameter
7-6 SV-iC5
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7. Function li
Function group 1

=~
Description Page
defaults | |during run
= This parameter stops accelerating during
acceleration, decelerating during constant
spead run and stops decelerating during
During | During
Acceleration
spead
Bit 1 Bito
0 [ -
1 o
2 J | -
3 4 v
4 | -
5 B
8 -
T 4 B
= This parameter sets the amousnt of current
to activate stall prevention function during
= The set value is the percentage of the
7-7

i)
150

= ] .
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7. Function list

Function group 2
LED Parameter Min/Max Factory  Adjustable
display narme range bk aunas defaults  during run
HO [Jumgp code] 1185 This parameter sets the code number to jurnp. 1 (] 55
HA1 |Fansit history 1] | - =  This parameter stores information on the nidn - 11-4
H2 [Fanslt hitsbory 2] | - types of faults, the frequency. the current and nCn -
H3 [F ot history 3] | - the Accel/Decel condition at the tme of fault. non -
H4 [Fault history 4] | - *  The last fault is sutomsatically stored in the noin B
Hs [Fault hislory 5] | - H 1- [Fault history 1) non |
HEB [Resst fault i ] *  This parameter clears the fault history i} (]
history] saved in H 1-5
HT [Craedl F23:400 | =  When run frequency is (ssued, motor starts 50 x 10-5
freguency] [Hz] to accelerate after dwell frequency s applied
to the motor during HE- [Cwed| time).
*  |Dwell frequency) can be set within the
range of F21- [Max frequency] and F23- [Start
frequency]
H& [Crwell ime] 010 [sec] | =  This parameter sets the time for dwell iXi} x
operation.
H10 [Sxip i ] =  This parameter sets the frequency range to i} x 8-20
frequency skip to prevent undesirable resonance and
salect] wibration on the stnucture of the machine.
H11 [Sxip Quadd *  Run frequency cannot be set within the 10.0 x
1) frequency low | [Hz] range of H11 thru H16.
limnit 1] #  The frequency values of the low numbesed
H12 [Sxip parameters cannot be set above those of the 15.0 x
frequency high high numbered ones.
limit 1]
H13 [Skip 20.0 x
freguency low
limnit 2]
Hi4 [Skip 25.0 x
freguency high
limnit 2]
H1s [Sxip 30.0 x
freguency low
limnit 3]
7-8 SV-iC5
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7. Function list

Function group 2

exdid ey

1) Set H10 to 1 to be displayed
# H17, 188 used when F2, F3is setto 1 S-Curve.

Q
~
0
D =
59 o
S99 D 3
g 3 (] LED Parameter MinMax Factory Adjustable
5 > L Description Page
N'Q ‘g *- display name range defaults  during run
5. 3 o .o H16 [Skip 35.0 X
S3 3 o f
requency high
=Q 3 S
3 § o =- limit 3}
m . .
§ c g_ % H17 S-Curve 1/100 [%] | Set the speed reference value to form a curve 40 X 913
; ; 3 = accel/decel at the start during accel/decel. If it s set higher,
8 g 3 ; start side linear zone gets smaller
[
Q g' Q z H18 S-Curve 1/100 [%] | Set the speed reference value 1o form a curve 40 X
5 ; 5 3 accel/decel at the end during accel/decel. If & is set higher.
=
5 0 = () end side linear zone gets smaller.
= 4 $
5--% % - H19 [Output phase | 0/1 = Inverter turns off the output when the 0 o 12-5
m h
% 3 (1] loss protection phase of the inverter cutput (U, V. W) Is not
g 5 5 select] property connected.
Q
E g ; H20 [Power On 01 = This parameter is activated when drv is set 0 0 99
vf' < Q Start select] to 1 or 2 (Run/Stop via Control terminal)
Q
g— g . Motor starts acceleration after AC power
Q
Q i is applied whie FX or RX terminal is ON.
g %- H21 [Restart after 01 =  This parameter is active when drv s set to 0 (o)
9 ; fault reset] 1 or 2 (Run/Stop via Control terminal).
Q
c 2 = Motor accelerates after the fault condition
$ 3 15 reset while the FX or RX terminal s ON.
€3
E -
Tz
L)
2 Q
< 0
o =
[
c 9
- X
o
-
Q

uis
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7. Function list

Parameter

Mama

Min'Max

Range

Description

Factory

defaults

Function group 2

Adjustable

during run

H36 [Murmber of i} s Thiz parameter sets the number of 0 o] 10-
Auto Restart restart tries after a fault cccurs. 15
try] s Auto Restart s deactivated if the fault

outnumbers the restart ties.

s This function is active when [dr is sat
to 1 or 2 {Run/Stop via control terminal).

* Deactivated during Active protection
function (OHT, LVT, EXT, HWT &t}

HET [Aute Restart | 0060 [sec] | «  This parameter sets the Gme between 1.0 o]
time] restart tries.

H30 [Motor type 0.22.2 0.2 0.2 ke 1'] X 10-6
salect] 0.4 0.4 KW Automatically

0.75 0.75 kW =
1.5 1.5 kW
22 221

H¥ [Mumber of 212 = This sefting is displayed wvia rPM in - X
motor poles] drive group.

H¥2 [Rated slip 0r10 £ i _{rpmx P 2'] X
frequency] [Hz] N M b Mnr;:\i:ﬂy

Where, /== Rated slip freguency
f- = Rated frequency
TP™ = potor namaplate RPM
= Number of Motor poles

H33 [Muoitor rated 1.0020 = Enter motor rated cument on  the - X
current] [A&] nameplate.

H3 [No Load 0112 =  Enter the current value detected when - X 10-6
Motor [A] the motor is rotating in rated rpm aiter the
Current] losd connected to the motor shaft is

removed.

= Enter the 50% of the rated curent
value when it is difficult to measure H34 -
[Mo Load Motor Current].

H¥G [Muoitar 501100 = Enter the motor efficency {see motor - X
afficency) [%] nameplate).

7-11 SV-iC5
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7. Function list

Functlon group 2

Parameter MinMax Factory Adjustable
Description
T Range defaults during run
Ha7 [Losd inertia | 042 = Select one of the following according o 0 X 10-6
rate| medor inertia.
] Less than 10 tmes that of mator
Inertia
1 About 10 times that of motor
Inertia
2 More thamn 10 times that of motor
Inertia
H34 [Carrier 115 = This parameter afects the sudible 3 a 10-
freguency [kHz] sound of the motor, noise emisslon from 16
select] the: imverter, inverter temp, and leakage

cument. If the value & set higher, the
Imverter sound s guister but the nodse from

the inverier and leakage cument will

become greater.
Hal [Control mode | 053 o {Voltsfrequency Control) 0 X 815
salect] 1 {5lip compensation control) 10-6
2 {PID Feedback controd} I 10-8
3 {Sensoness vector control) 10-11
H41 [Auto tuning] | A1 = |fthis parameter i setto 1, it 0 X | 10-
automatcally measures parameters of the 10
H42 and H43.
H42 [Stator 0400y | = This i the value of the motor stator - X
resistance resistance.
(Rs)]
Ha4 [Leakage 0/300.0 = This is leakage inductance of the stator - X
Inductance [mH] and rotor of the motor.
iLal]
H4s Sensoress P | 0/32767 | = P gain for Sensoress control 1000 a
1) gain
H4E Sensoress | = | gain for Sensoress controd 100 a
gain
Hs0 [FID 0 ] Terminal | input (0 ~ 20 mA) i X 10-8
Feedback 1 Terminal ¥1 input (0 ~ 10 V)
select]

1) - Set H40 1o 2 (PID control ) or 3 Sensorless vector controlj to display these parameters.

7-12 SV-iC5
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7. Function list

LED

display

Parameter

Name

Min/Max
Description
Range

defaults

Function group 2

Factory Adjustable

during run

HS1 [P gain for PID | 0/999.9 *  This parameter sets the gains for the PID 300.0 o} 10-8
controller] %] controller.
H52 [Integral time | 0.1/32.0 ‘ 1.0 [ 0 10-8
for PID [sec]
controller
(1 gain)]
H53 Differential 0.0 /30.0 0.0 o] 10-8
tme for PID [sec]
controller
(D gain)
-HSQ F gain for PID | 0/999.9 [ s  This s the Feed forward gan for the PID 0.0 [ 0 10-8
controller [%] controller.
HSS [PID output 0/400 | = This parameter limits the amount of the 60.0 0 10-8
frequency [Hz] output frequency thru the PID control.
limit] s The value Is settable within the range of
F21 — [Max frequency] and H23 — [Start
frequency].
H70 - [Frequency 01 0 The Accel/Decel time | the time that 0 [ X 9-10
Reference for takes to reach the F21 — [Max
Accel/Decel] frequency) from 0 Hz
1 The Accel/Decel time |s the time that
takes to reach a target frequency from
the run frequency.
H71 [Accel/Decel o2 [ 0 Sénahle unit 0.01 second 1 [ o} -1
time scale] 1 Settable unit 0.1 second
: 2 Settable unit 1 second.
H72 [Power on 013 «  This parameter selects the parameter to be 0 o} 1-2
display] displayed on the keypad when the input
power s first applied.
0 T Ft:ency command
1 Accel time
2 Decel time
3 Drive mode
[ 4 Freguency mode
7-13 Sv-iC5
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7. Function list

Function group 2

LED Parameter Min/Max Factory Adjustable

Description Page
display Name Range defaults  during run

s Muiti-Step frequency 1
6 Multl-Step frequency 2
7 Mult-Step frequency 3
8 Output current
9 Motor rpm
10 Inverter DC link voltage
1" User display select
12 Fauk display
13 Direction of motor rotation select
H73 [ [Monitoring [ o2 *  One of the following can be monitored via 0 o | 1-2
item select] vOL - [User display select].
0 Output voltage [V]
1 Output power [kW]
2 Torque [kgf - m]
H74 [Gain for 1/1000 = This parameter |s used to change the 100 o] 1-1
Motor rpm %] motor speed display 1o rotating speed (rimin)
display] or mechanical speed (m/mi).
H79 [Software o10.0 = This parameter displays the inverter XX X
version] software version.
HB1 {2™ motor /6000 = This parameter is active when the selected 5.0 (o] 10-
| Accel time] [sec] terminal Is ON after 120-124 is set 10 12 {2™ 16
H82 2™ motor motor select). 10.0 o
Decel time)
HB3 {2™ motor 30/400 60.0 X
base [Hz)
frequency]
HB4 | (2™ motor VIF | 0/2 0 X
| pattern]
H85 | [2motor | O1S[%] | 5 X
forward torque
boost]
7-14 Sv-ic5
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359 » oY
T 3 [1’] g a 3 LED Parameter Min/Max Factory Adjustable
= S 2@3 — Description
N Q - displa Name Range defaults  during run
Ne @ cw = y 9 ng
53 253 - Hes [2° motor 5 X 10-
oo T o0 o
03 % 35 o reverse torque 16
=Q J @ -
ge 35 & i
a = ! | |
§= 95T 1) H87 [27 motor stall | 30/150 150 X
=3 25k 3 ,
zx 3 a o =) prevention [%]
=9 D co —0 leved]
el c X9 ~ :
23ag 7 g = H8E | 2 motor 501200 150 0
=378 (1] Electro %
S 3 g o g Q nic %]
5“ = g-g ) thermal level
=3 Paun =13
&5 T 90 for 1 min)
= ®m 0 S= [ = b 4
= 3 < H89 [2™ mator 100 o
T = Q
§33%s X
g g a:— ] Electronic
E o 55 ; thermal level
e Be o o
" § g§ r continuous)
% 3 'I: lad Ho0 [2” motor 0.1/20 1.8 X
o Q m £
\g. i 3 b3 rated current] | [A]
g %- §5' HE3 [Parameter o5 s This parameter |s used to Initialze 0 X 10-
8 ; g = Indtialize] parameters back to the factory default values. 17
Q ~
€253 0 :
w =+~ 09
& % 2 3 1 All parameter groups are Initialized to
_C‘ S 0 factory default value.
C =0 R
= = S a 2 Only Drive group is initiaized.
~ = . T
o 8 ] 2& 3 Only Function group 1 is Initialized,
<
ﬁ g. o 3 4 Only Function group 2 Is Initialized.
E ; ig 5 Only /O group Is Initialized.
= x5
w o 2o Ho4 [Password OFFF Password for HO5-{Parametar lock]. 0 o 10-
- S
3.8 'g ) register] 18
a o—— e — — IR S E——
[ 2 2 HE5 [Parameter OFFF This parameter is able to lock or unlock 0 o 10-
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7. Function list

63

'O group
LED Parameter MiniMax Factory
display name range Eheciptn defaults
1o [Jumg code] VE3 This parameter sels the code numibber o jumg 1 55
11 [Filber time aaas This is used to adjust the analog voltage Input 10 -2
comnstant for signal via keypad potenbometer.
W0 input]
12 [W0 input Min | 010 Seat the minimum voltage of the W input. i}
voltage] V]
13 [Frequency Qvd00 Sat the inverter output minimum frequency at 0.0
comresponding | [Hz] minimum voltage of the W input.
ol 2]
1d [W0 input Max | 0410 Sat the maximum voltage of the WO input. 10
veltage] v
1 [Frequency vd00 Sat the nverter output maxdmum frequency &t 60.0
comresponding | [Hz] maximum voltage of the VO input
to | 4]
|6 [Filter time aagg Set the input section's imernal filker constant for 10 o3
comatant for W1 input.
V1 input]
7 [¥1 input Min | 010 Sat the minimum voltage of the V1 input. 0
voltage] v
1B [Fragquency 0400 Sat the nverter output minimum frequency at 0.0
cofrespanding | [Hz] minimum voltage of the V1 input.
tel 7]
1a [¥1 input max | 010 Sat the maximum voltage of the W1 input. 10
voltage] v
i} [Fraguency 0400 Sat the nverter output maxdmum frequency &t 60.0
cofrespanding | [Hz] maxmum valtage of the V1 input
to | 8]
" [Filter time ielel] Set the input section's internal filter constant for 10 o
conatant for I 1 iingpaut.
ingut]
nz2 [1 st 020 Set the Minimum Current of | input. 4
T [mA]
camment]
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7. Function list

10 group
LED Parameter Min/Max ——— Factory | Adjustable
display name range defaults  during run
13 [Freguency 400 Set the inverter output minimum frequency at 0.0 0
corresponding | [Hz) minimum current of | input.
tol12]
114 [l input max w20 Set the Maximum Current of | input. 20 0
currert] [
115 [Freguency 400 Set the inverter output maximum freguency at 60.0 0
corresponding | [Hz) masimum current of | input.
to | 14]
116 [Criteria for o2 1] Disabled ] 0 127
Anabog Input 1 Less than half the value sat in | 27/12
Signal loss) entersd
2 Below the value set in | 2712 entered
120 [Musiti-fumction | 0724 [} Forward run command {FX} o 0 8-7
st terminal 1 Revernse run command {FX}
P define]
121 [ Musiti- Fuamction 2 Emergency Stop Trip {EST) 1 0
Ingut terminal 3 Reset when a fault occws {RST)
P2 define]
122 [ Musiti-fuamction 4 Jog operation command {JOG}) 2 0 10-3
st termninad 5 Mutti-Step frequency — Low 0-6
P define]
123 [ Musiti-fuamction [ Multi-Step frequency — Mid 3 0
st termninal T Multi-Step frequency — High
Pd define]
124 [Mousti-Fuamsction Mult AccelDecel — Low i 0 12
It terminal Mutth Accel/Decel — Mid
P35 define] 10 Mt Acocel/Decel — High
1 DC brake during stop 10-2
12 2™ motor select 10-
16
13 -
14 = T
15 Up-down Frequency 10-4
operation increase
cormmand [LIF)
7-17 SV=iC5
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7. Function list

67

LED

display name

Parameter

Min/Max

range

Description

Factory

defaults

' group

Adjustable

durinmg run

152 [Frequency Qid00 = This parameter is used when |54 — [Multi- 300 a 11-6
detection [Hz] function cutput terminal select) or 155 — [Mult-
lewal] function relay select] are set to 0-4.
153 [Frequency = It cannot be set greater than F21 — [Max 100 0
detection frequency)].
bandwidth]
154 [Mult-function | 017 i] FDT-1 12 &) 1-6
output FDT-2 11-6
terminal 1
salect]
155 [Mult-function 2 FDT-3 17 11-8
relay select] a FDT-4 11-8
4 |FDTs Ty
5 | Owverload {OL) 11-0
& | Inverter Overload {IOL}
T Mitor stall {STALL)
B Ower voltage trip {0V}
] Low voltage trip {LV}
10 | Inwverter heatsink overheat {OH})
11 | Command loss
12 | During run T
13 | During stop 10
14 | During constant ran
15 | During spead searching
16 | Wait time for run signal input
17 | Fault relay output
156 [Fault  reday | O/ Whien When the | When the 2 a 11-6
output] satting the | tip  other | low voltage
H26— than  low | trip occurs
[Mumber of | voltage trip
Buto restart | oocurs
try)
Bit2 Bit 1 Bit 0
i = = =
1 - - W
7-20 SV-iC5
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14. Specifications

14.

141 Technical data

&  Input & output ratings

Specifications

Model : 5V 00 iC5 — 2x on4 L] 015
. [HF] 05 1 2 3
Max motor capacity
W] 04 0.75 15 22
Capacity [KVA]" 0.85 19 30 45
Output | FLAA] 25 5 B 12
ratings | Frequency 0 ~ 400 Hz]'
Voltage Three Phase 200 ~ 230v*
" Voltage Single Phase 200 ~ 230V (10%)
nput
. Fraquancy 50 = 80 [Hz] {+5%)
ratings
Currant 5.5 9.2 16 216
® Conirol
Control mode WIF control, Sensorless vector control
Digital: 0.01Hz
Frequency satiling resolufion
Analog: 0.06Hz (Max. frequency : B0Hz)
Digital: 0.01% of Max. output frequency
Accuracy of Frequency command
Analog: 0.1% of Max. output frequency
WIF Ratio Linear, Squared Patiern, User V/F
Owerload capacity Software: 150% for 60 5
Torque boost AutoManual torgue boost
& Operation
Operation moda Keypad! Terminal! Communication option selectable
Analog: 0 = 10[V]. 0 ~ 20{mA], Keypad Potentiometar
Fraquency satiing
Digital : Keypad
Operation features PID controd, Up-Down operation, 3-wire operation
NPM/ PNP salectable
Irpast Muiti-function terminal
Funchion: (refer io page 3-5)
Mult-function opan _
Owrtput Operating status Function: {Refer to page 11-6)
collector terminal

! Indicates the masimum applicable motor capacity when using a 4-pole standard motor.
? Rated capacity is based on Z20V.
? Max seftable freq is 300Hz when H30 is set to 3 “Sensoress Vector Control™.
* Max output voltage will not be greater than the input voltage. Output woltage less than the input voltage can be
programmed.

13-1

SW-iC5

Gambar L. 7 Spesifikasi Inverter LS
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Gambar L. 10 Percobaan program PLC

Gambar L. 9 Pemeriksaan kondisi alat sebelum instalasi

DOKUMENTASI PEMBUATAN DAN PENGUJIAN ALAT

Gambar L. 8 Konsultasi Pembimbing 2 Bapak Silo Wardono

(© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

I\

POLITEKNIK
NEGERI
JAKARTA



72

sebelum Pengeboran

Gambar L. 11 Persiapan komponen untuk instalasi

Gambar L. 12 Proses Penataan Komponen untuk melakukan Pengeboran
Gambar L. 13 Proses Penitikan Panel
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Gambar L. 15 Instalasi Lampu Panel

Gambar L. 14 Proses Pengeboran Panel bersama Bapak Entis Sutisna
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Gambar L. 16 Instalasi Push Button
Gambar L2 7-Instalasi Rangkaran Kontrol
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Gambar L. 18 Instalasi Rangkaian Kontrol

Gambar L. 19 Pemasangan komponen pada panel
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Gambar L. 20 Pembuatan Rangka Miniatur Ruangan
Gambar L. 21 Pemasangan Komponen Miniatur Ruangan
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Gambar L. 23 Tampak Miniatur Fan Coil Unit

Gambar L. 22 Pemasangan Panel pada.Miniatur Fan Coil Unit
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Gambar L. 24 Pengujian Panel Sistem Fan Coil Unit
Gambar L. 25 Pengujian Gangguan Sistem Fan Coil Unit
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