
neanche io 

Alessio De Battista
Product Development  Manager 
Climaveneta  Chat  Union - Shanghai

ENERGY EFFICIENT SOLUTION

Hong Kong – July 12th 2011



Part-load Efficiency: IPLV (ARI Standard)
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Part-load Efficiency: IPLV (ARI Standard)
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Part-load Efficiency: ESEER (European STD)
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Part-load Efficiency: ESEER (European STD)
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Part-load Efficiency: Different applications
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TECS Vision 2.0
Turbo Efficiency Climaveneta System

Energy EFFICIENT solutions for chillers

� TECS, the magnetic oil free technology 

- New concept compressor: Turbocor 

- High efficient integrated components

� TECS, the energy efficient solution
- Part load efficiency evaluation [IPLV / ESEER]

- The new Hong Kong code

� VPF, the system efficiency

Hong Kong – July 12th 2011



CLIMAVENETA & Turbocor
10 years experience, 10 years co-development

When a good idea meets the best expertise
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TURBOCOR: The new Technology

Innovative Centrifugal Oil Free Compressor

TECS Vision 2.0

� Magnetic Levitation - total oil-free 

� Outstanding part load efficiency

� Intelligent, self-contained control

� Extremely Light weight

� Very low sound emission



Technical aspects. The compressor

Soft start device / 
Inverter speed 

control

2 stage, direct 
driven, 
semihermetic 
centrifugal 
compressor

Inlet Guide 
Vanes

Synchronous 
motor, with 
permanent 
magnets

Magnetic 

bearings



Technical aspects. The compressor

Centrifugal compression: the principle



Technical aspects. The compressor

Centrifugal compression: the principle



Technical aspects. The compressor

The impellers keyed directly to 
the shaft are the only major 
moving part. 

Mechanically there cannot be 
a simpler compressor



Technical aspects: IGV valve

Inlet Guide Vanes is a throttling device at the suction inlet of the 
compressor.
It is provided and integrated into the compressor integrated controls.

Using this damper we are able to modulate the refrigerant flow in order to 
reach the best performances even at very low load (< 25%)



Technical aspects. The compressor

Magnetic bearings

� they keep the shaft lifted while it’s 
working at high speed
� eliminated friction losses (due to 
magnetic levitation (10000W     180W)

� they permit soft shut down procedure 
� they permit the peculiar design of the
oil free system

Bearings 
controller

Bearings 
regulator

Feedback signal

Magnetic
bearings

Proximity 
sensor

Shaft

Bearings Turbo
presentation



The inverter receives signals from the 
compressor controller in order to determine its 
output frequency, voltage and phase

Technical aspects. The Inverter

The compressor adjusts automatically 
the speed to match the load and operating 
conditions for maximum efficiency

Speed range: 20.000 – 48.000 rpm

Inverter speed control
Synchronous motor is feed by an alternating current 
� its frequency is directly related to motor’s speed 
� its frequency is “managed” by the inverter



Soft start device (“soft charge”)

� electronic device to regulate the voltage to the capacitors once the 
compressor is energized

Technical aspects. Soft Start
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Tipical Compressor MAP  (TT400)Tipical Compressor MAP  (TT400)



CLIMAVENETA: the Experience
Develop a system that takes the best and turns it into better

• Exploiting completely the features of the
compressor

• Optimising the performance specific for air-
conditioning

� Widens the operating envelope making
it suitable for more field applications 

TECS Vision 2.0
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Technical aspects. The refrigerant 

Perfect for low evaporating and condensing 
pressure
Perfect if the compressor is able to process 
large volume rate
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Flooded Evaporator
Climaveneta design

• Specific application with Turbocor compressor

• Optimised performance at partial load condition 
– in combination with low-approach designed 
condenser

� liquid-phase refrigerant covers completely the 
tubes, within which the water flows
� 1 big evaporator even for multiple circuit
� flooding of tube surfaces is ensured even at 
partial load by the electronic valve
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Technical aspects. The evaporator 

TECS2: air cooled unit TECS2-W: water cooled unit

Level 
sensor

Level 
sensor

Subcooling 
control



� Through input analog signal to control stepper motor 

opening, free from external influence

� Cope with changing conditions, changing load and can 
operate at a lower superheat, is not easy to have liquid 

impact

� Reflect rapid and timely, according to the load 

changes quickly adjusted to ensure stable water 

temperature 

� Precise control refrigerant flow, optimize heat 

exchanger performance

Pressure (4-20mA)

Electronic expansion 

valve control

0-100%

Temperature (NTC)
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Controller
Climaveneta W3000 Touch

• User-friendly and intuitive graphic interface

• Management of compressor and unit 
efficiency and reliability in the complete 
operating range

� Connection to BMS, Climaveneta 
Web-interface and Group Manager tools 

• Management of  start-up in critical conditions

• Availability of historic log, access to blackbox via

PC, complete diagnostic
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TECS Vision 2.0  Features and Range 

Hong Kong – July 12th 2011

TECS: the new generation of Chillers

Outstanding for their performance features

TECS2 TECS2-W



Advantages

� IPLV/ ESEER � � Operating cost savings

� Sound power           
level �

� Silence operation to meet costumer’s needs

� Vibrations �
� Reduction of vibrations transmitted to the ground
� Durability of piping connection
� Longer life expected for the unit as a whole 

Correlated advantages

� Precision in T 
control �

� Quick response time when load changes



Advantages

� Lightweight & 
compact �

� Reduced technical room’s space
� Lift cost and time schedule simplified
� Easier transport

� Inrush current �
� Smaller equipment required for the power supply 
inlet 
� Smaller protection equipment to be adopted for 
the units and transformer against over-currents

� Manteinance 
cost �

� Longer life expected for the compressor and for 
the unit as a whole
� Enhance the overall reliability



scroll

screw

centrifugal

TECS2. Range of sizes

Air cooled chillers

kW200 400 600 800 1000 1200 1600 18001400 

FOCS
FOCS-CA

TECS2

NECS

NEW



TECS2. Range of sizes

� SL-CA (Super Low noise, Class A per Eurovent) 
� compressor enclosure
� low temperature variable speed device for condensation control
� insulation on pipes

� XL-CA (eXtra Low noise, Class A per Eurovent)
� … as above
� reduced fan speed
� oversized condensing section

� SL-CA-E (Super Low noise, Class A - Enhanced)
� … as above concerning to silence’s devices
� oversized heat exchanger sections
� EC fans: electronic switching, brushless type
� economizer to increase cooling capacity and efficiency

Versions:



Advantages: Sound emission

Air
Sound Power 
Level [dB(A)]

-10 dB(A)

-6 dB(A) !



� Hydronic groups available
2 pumps, 4 poles, high – low head
VPF available

� EC fans (only for SL and XL version) 
� Power factor correction at 0,95
� Special coil treatment / coating 
� Flanged fittings on evaporator 
� Flow-switch (evaporator)
� Circuit breakers compressors / fans
� Remote keyboard
� Serial communication resources (BMS, group control)
� Oasis kit
� Touch screen controller interface (…2°semester 2010 )

Accessories, highlights:

TECS2. Options
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TECS-HF
Water-cooled 

Chiller & Heatpump

� Capacity Range 250 to 2000kW

� Energy Efficiency Class 1, IPLV 10

� Precise and efficient response to heat load variation

� Unbeatable Sound emission

� Compact and light

����������	�
��



scroll

screw

centrifugal

Introduction

Water cooled chillers

kW200 400 600 800 1000 1200 2200 2400…

FOCS2-W/CA-E
FOCS-W

TECS2-W/LC
TECS2-W/HC

NECS-W

NEW

NEW

FOCSWATER.C

NEW

NEW



� HC (High Condensing) 
� TT300, TT350
� suitable to operate coupled with:

� ground/superficial water � yes!
� cooling towers � yes!
� dry coolers � yes!

� available in heat pump mode (/HC/H)

� LC (Low Condensing)
� TT400
� suitable to operate coupled with:

� ground/superficial water � yes!
� cooling towers � yes!
� dry coolers � no!

Versions:

TECS2-W. Range of sizes



Operational limits

HC version

LC version

TECS2-W. Water Limits



� Flanged fittings on evaporator 
� Flow-switch (evaporator)
� Integral acoustical enclosure

� standard � -14 dBA
� plus � -18 dBA

� Circuit breakers on loads
� Remote keyboard
� Serial communication resources (BMS, group control)
� Touch screen controller interface (RFQ)

Accessories, highlights:

TECS2-W. Range of sizes



Part-load Efficiency: comparison
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Part-load Efficiency: comparison
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Environmental sustainability
Uncompromised approach to efficiency and sustainability 
blending cutting edge technologies and renewable resources 

Ground source system, 2800kW cooling and heating
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IKEAANDERSIA TOWER -

Poland

750kW cooling and heating



Absolute comfort
Effectiveness and efficiency in adapting to the thermal variations 
to meet the most stringent well being requirements 
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590kW cooling and heating

PRINCESS ANNE – HOSPITAL - UK



Silent operation & Aesthetics
Silent operation as crucial element of quality and comfort  with
minimum aesthetical impact
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450kW cooling and heating

HEMISFERIC – THEATRE - SPAIN

500kW cooling and heating

ART PALACE REINA SOFIA-

SPAIN



Others
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University of Stellenbosh – South Africa

Willis Building - UK

Sieeb University of Beijing – China

Marks & Spencer - UK



Others
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� Marks & Spencer - UK

� City of Manchester Stadium – UK

� European Parliament – Belgium

� Glaxo Smith Kline – UK

� Unilever – Germany

� Oskarshamns Sjukhus Hospital – Sweden

� Terrassa Hospital – Spain

� S.Daniele del Friuli Hospital – Italy

� Villa Ragionieri Oncological Hospital – Italy

� Hotel Roma – Italy

� Migros Shopping Centre – Switzerland

� ….



Options:
• 1/2 (variable flow) pumps

• 2/4 poles
• Low head (Hu=10-12 mH2O) or High  

Head(Hu=21-24 mH2O) 

The inverter driven pumps reduce the  flow down 
to a minimum which depends on the specific 

unit’s design (approximately 50% of the nominal 
flow) that means less than ¼ of the power input

Climaveneta's new control systems in service at the most efficient plant's 
design

Available on units with continuous 
modulated compressors and shell and 

tube evaporator

VPF Climaveneta systemVPF Climaveneta system



Traditional plant. 
Primary circuit – constant flow

Secondary circuit – variable flow

Option 1. VPF system
Single primary circuit – variable flow

VPF Climaveneta systemVPF Climaveneta system

High energy saving is possible but the plant has to be specifically designed 
for VPF approach.



T1

T2

VPF Climaveneta systemVPF Climaveneta system

Significant energy savings are possible.
The plant has to be specifically designed for VPF approach.

Traditional plant. 
Primary circuit – constant flow

Secondary circuit – variable flow

Option 2. VPF.D system
Primary circuit – variable flow

Secondary circuit – variable flow



Main advantages of VPF/VPF.D solution:

� convenient initial cost

� less technical spaces required

� plug & play solution

� high energy savings

VPF Climaveneta systemVPF Climaveneta system

Climaveneta's new control systems in service at the most efficient plant's 
design

FWS3000
presentation

Interactive 
presentation



ELCA Selection Software
Climaveneta design

• complete technical data 

• part-load calculation Chinese, 

European & American std

• interactive sound emission

• operating envelope

� dimensional data 



Hong Kong Code



Hong Kong Code



Hong Kong Code



Hong Kong Code



Hong Kong Code
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..…… QuestionsQuestions……??
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Thank you for your attention Thank you for your attention 


