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IMPROVE THE QUALITY OF LIFE

INCREASE THE RELIABILITY OF REFRIGERATION SYSTEM WITH

ENERGY EFFICIENCY AND MONITORING SYSTEM

Jakarta, 30 April 2019
Tedy Chriswanda

DAS HERZ DER FRISCHE
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DIRECT AND INDIRECT EMISSIONS %

/ Reduce refrigerant emission, but keep the efficiency

Commercial Transport

Refrigeration; 0.04 Refrigeration: 0.83 Transport Refrigeration; 1.26
Domestic |
Refrigeration;
0.64 Commercial Refrigeration; 0.28

Domestic
Refrigeration; 11.62

Total direct:
11.3 Mt CO,eq

Unitary Air Mobile Air Conditioning;

'~ Conditioning; 6.34
Chiller; 3.69/

Mobile Air
Conditioning; 2.95

Total indirect:
66 Mt CO,eq

Unitary Air
ditioning; 44.68

Leakage

x (OO0
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Chiller; 0.49
Power

generation

Source : GIZ — Direct and Indirect GHG emissions of the RAC subsectors in 2015
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COMPRESSOR CAPACITY CONTROL METHQOD

Verdichter-Leistungsregelung
Compressor capacity control

|
I | |
Aussetzbetrieb Mechanische Leistungsregler

ON/QFF operation

Einzelverdichter
Single compressor

Tandemverdichter
Tandem compressor

Parallelverbund
Parallel compound

Parallelschaltung
getrennter Kreisldufe
Paralleling of
multiple circuits

Hubkolbenverdichter

Reciprocating compr.

Ventilabhebung
Valve lifting

Interner Bypass
Internal bypass

Schadraum-Regelung
Clearance volume
control

Hubverstellung
Stroke variation

Mechanical capacity control

Schraubenverdichter Scrollverdichter
Screw compressor Scroll compressor

. Interner Bypass Interner Bypass
Internal bypass Internal bypass

. Steuerkolben Abheben der Spiralen
Control piston(s) Lifting of scroll set

Regelschieber
Slider control

Absperren des
Saugkanals
Blocked suction

Drehzahlregelung
Varabile speed drive

Polumschaltbarer
Motor
Pole-switched motor

Regelgetriebe
(offener Verdichter)
Modulating gear
(open drive)

Frequenzumrichter
Frequency inverter
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COMMERCIAL REFRIGERATION USE ON OFF CONTROL

Selection at :
 Full Load
e  Maximum Ambient

* Cold Room « ON / OFF Condensing Unit
* Supermarket « 50 Hz or one speed

12019 // TEDY CHRISWANDA
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CAPACITY REGULATION

ON/OFF Operation

/ Large fluctuations
of cold room
temperature

Suction Pressure [bar] Room Temp. [°C]

DIALOG NASIONAL ARPI 2019 // TEDY CHRISWANDA

CRII Mechanical Frequency Inverter
Capacity Regulation Technology

t[s]
' : Set Point
1 [
[ [
[ [
[ [
[

I i t[s]
/ Reduced fluctuations / Accurate stepless
thanks to high cooling capacity
switching frequency adaptation without

of CRII System fluctuations

24.04.2019
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CAPACITY REGULATION

O

=~  ON/OFF Operation CRII Mechanical Frequency Inverter
g— Capacity Regulation Technology

(IR a3

c |

) [

% ' t [s]
— : : Set Point

(C frosssssnsssnnnnnnnnnnagaunndannguungunngunnguungannnans [ PTTTT T T T Y AR AT T I T AU Y
=2,

S l l

7 | |

o ' :

o

- I i t[s]
e

O

-]

n

System Efficiency

System Efficiency
COP/EER < COP/EER < COP/EER

System Efficiency

12019 // TEDY CHRISWANDA



hbhvhvh s s T T T T T T e e e e e e e e O O N
~

CAPACITY REGULATION

ON/OFF Operation CRII Mechanical
Capacity Regulation

Suction Pressure [bar] Room Temp. [°C]

Quality of

Quality of
Cold Product < Cold Product < Cold Product

12019 // TEDY CHRISWANDA

Frequency Inverter
Technology

t[s]

Set Point
| FEETTTTTTT T T R T e A e e e ey

t[s]

Quality of
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BLOCKED SUCTION CRII SYSTEM DESCRIPTION

NS

Unload

L
N

cylinder suction channel

12019 // TEDY CHRISWANDA
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UNIT APPLICATION — SYSTEM EFFICIENCY

Mini-channel heat exchanger

' > ECOSTAR

Terminal box —
with controller

B___— Parting line

Suction gas line —
Liquid line —

wll TSEL = 12.06 40% @)

110.232.71.10 c Sight glass —

Filter dryer e ECOLINE VARISPEED

semi-hermeti

IMPressar

Liquid receiver

& ro——
=1 System System status: Filter dryer
N s e s
A s e e o
Fans e .& % T
Control settings:
are o Comtred i scii
el R
R - I =
=
) ) SETT . l St
“;‘“ =
L] -*‘ s -

External control:
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UNIT APPLICATION — SYSTEM EFFICIENCY

Minichannel condenser for
- : best heat exchange rate

1 FEITT and low refrigerant charge

-

D

Controller with
BITZER Software

BEST
SOFTWARE

. - T g
- Pre-wired switch board
TR}
. {
. | m et
+ N
BITZER - Efficient BITZER ECOLINE
Receiver '@ Full equipped liguid line with compressor
) drier and sight glass With Capacity control as standard
DIALOG NASIONAL ARPI 2019 // TEDY CHRISWANDA 24.04.2019
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UNIT APPLICATION — SYSTEM EFFICIENCY

Obere Gehauseabdeckung
Upper housing cover Befestigungsblech(e)
X " Fixing plate(s)
q -

Steckplatz fur SD-Karte

Kihlkdrper
Slot for SD card e

" Heatsink

Ethernet/Webserver

;] Leistungsteil
Ethernet/webserver =

Power stack

Erweiterungsbausatz ~ Steuermodul
zur Druckregelung (Option) Control module
Extension kit for N i
pressure control (option) T
Klemmleiste/Steuer-
___ signale

Abnehmbares Bedienteil Terminal strip/control
(mit Display und signals
Tastenfeld — Option)
Removable control panel N\ B
Untere Gehauseabdeckung

(with display and

keypad — option) Lower housing cover

/ Schnittstellenerweiterung mit Echtzeituhr
(2x RS232, 1x RS485)

Interface extension with real-time clock
(2x RS232, 1x RS485)

Steuermodulabdeckung
Control module cover

11 DIALOG NASIONAL ARPI 2019 // TEDY CHRISWANDA 24.04.2019
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-/ SU, CRIl and RI

IQ MODULE - CM-RC-01

Control
/| Compressor Start (DOL, PW, Y/A)

/ OIl heater
/ Head fan

Communication & Datalog

/| BEST software
(Bluetooth or BEST converter)

/ Datalog
/ Modbus
/ LED indicators

Monitoring & Diagnosis
/ Motor temperature

/ Discharge gas temperature
/ QOil supply (OLC-D1 and DP-1)
/ Application Limits

[ System simplification

/ Less components
/ Less design time
/ Quick diagnosis

/ Easier installation and operation

DIALOG NASIONAL ARPI 2019 // TEDY CHRISWANDA
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MONITORING SYSTEM INTERFACE

BEST SOFTWARE

NEW PROJECT

VARISPEED

Reciprocating compressors with integrated frequency inverter

csv

Compact screw compressors with integrated frequency inverter

VARIPACK
External BITZER frequency inverters

ECOSTAR

Air cooled condensing units with frequency inverter driven compressors

ECOLITE

Air cooled condensing units with VARISTEP capacity control

IQ MODULE CM-RC-01

Cancel
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MONITORING SYSTEM INTERFACE

A Overdiew & Overdew

Q Monitsiing Running -3,7°C 45,7 95,7 °c

Nl anEQUranon

0,4 o 1,6 Bar 10,8 Bar 51Hz

A Alams

o Infarmation and Couvters ‘l .\p;:“fml on ;!.\v-.-;-
Naive Vakuw Unk
o
- O o )
) AN P ey 4
o e je x

AOMCE0N DO SRl by

I
|
|
Ak e |
FEVEADS o500 0Tl !
T |
s &
Courners T, |
r *7
Opesatns trre of comprensy 19 ¢ : |
3 | _,
Opencng ure of prowcion nodule -+ I - o
| 2
LU 1< |
- | -
Comprama sants inthe et bow -
| —_—
Fadad conprmnr tare 0
l
Fadked congretior are o the e 34 haun o
ronecton Nodule powdd-upt "
3 e

Sresiope 1o i the Lact 28 hausc o
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MONITORING SYSTEM INTERFACE

#A Overview

’ Q Monitoring

Y Configuration

A Alarms

Version 24.95.0

Q Monitoring

~ ' Status

Compressor

Compressor running

| Operating Temperatures
Evaporating temperature
Condensing temperature
Cescharge gas/od temperature
Auxliary temperature senscr
~ | Operating Pressures
Suction pressure

Discharge pressure

~ ' Miscellaneous Operating Values

Compressar power supply frequency

Name Value

Running

Unit

DIALOG NASIONAL ARPI 2019 // TEDY CHRISWANDA
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MONITORING SYSTEM INTERFACE

A Overview

Q nManitoring

% Configuration

A Alarms

Version 24.950

%% Configuration

Paramcter Unit l)chul?Sctﬁng Am:a:ctting
~ | Main Setup
Compressor model CSHE591-60Y
Comprassor seral number
Refrigerant Ri34a
Economiser NO
Date 29.01.2016 29.01.2016
Time 13:57:42 13:57:11
~ ' Modbus
Address 43 43
Baud rats bps 18200 19200
Parity Even Even
Stop bits 1 1

rd

Uscr Sctting

DIALOG NASIONAL ARPI 2019 // TEDY CHRISWANDA
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MONITORING SYSTEM INTERFACE

A Overview A Alarms
Code Description
Q Monitoring A 73-04 Sensor Motor Thermistor
A 33-02 Discharge Termnperature High
% Configuration : ) 4 ~ .
A 33-02 Discharge Temperature High
l;}.

Pocsible causes:
* Fadty winiag of 1ha a nsor

® Check # the cakblex of the wniar fom the termunal plate 4o the freguency inverter are not defect
o connecteC property

¢ Sensor defect

* Download the dataleg and contact BITZER

Dedicated real-time support !

Version 2.1.96.0

Claose
[—= e ——————— —————— —— ——— —  —  ——  —— —— ——___—1 e
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