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Water-cooled Magnetic Levitation Variable
Frequency Centrifugal Chiller

. . . Comparison between TECS vs. traditional screw chiller
High efficiency

The entire TECS range differs from chillers with screw compressor
because of its high performance at partial loads, with an average

Efficiency

increase of 60% in ESEER. This result is achieved by using an oil-
free magnetic levitation centrifugal compressor combined with a
dedicated flooded evaporator.

100%30°C

Part Load (condenser inlet temp.)

Integrated part load value (ESEER)
Increasingly closer attention is being paid towards the power consumption of air-conditioning equipments.
In air-conditioning systems,the chiller only works in full load for a few houts a year. For this reason,’reason efficiency” is the

truly determining consumption factor.

The valuation indices have been adopted that consider usage in part load conditions as IPLV in the United States and
ESEER in Europe.

ESEER up to 9.58, and IPLV up to 10

ESEER(European Seasonal Energy Efficiency Ratio): 0.03xA+
0.33xB+0.41xC+0.23xD

Evaporator temp. leaving at 7°C (constant), condenser water (inlet) at 30°C (100%
load—A), 26°C (75% load—B), 22°C (50% load—C), 18°C (25% load—D).




TECS™ Series

Features and Benefits

A revolutionary heart

Centrifugal compressor with magnetic levitation

Soft start device / Inverter speed control

2 stage, direct drive, hermetic centrifugal compressor

Synchronous brushless DC motor

Pressure & temperature sensors

Inlet Guide Vanes

Motor & bearing control Magnetic bearings

A leading-edge miniaturized compressor, featuring magnetic bearings and digital impeller speed control, partial load
efficiency levels that have never been obtained up till now.

Compression is obtained by two high-speed impellers, driven by a
continuously variable frequency motor, which deliver the exact cooling
capacity required by the system. Magnetic bearings keep the high-speed

shaft suspended in the air and frictionless. This technology, derived from
aerospace applications, has many advantages:

1st stage impeller 2nd stage impeller

e Qutstanding part load efficiency thanks to the inbuilt inverter speed control.

e Qil-free, offering improved performance of the heat exchangers thanks to the elimination of the fim of oil which, in other
types of compressor, lies between the coolant and the exchange surface.

® | ow vibrations under all operating conditions, and super low operation noise.

e Centrifugal compressor with built-in continuous impeller Condenser temp. decline
speed adjustment up to 48000 rpm. 12.00
i i i || m— Fixed frequenc e —
e Thanks to their high speed, the impellers have been 10.00 _\F/arigtﬂe?requeﬁcy / —
miniaturized, thereby reducing the size and weight of the 8.00
, o] ——
compressor to just 120 kg. SN \
e \ery low current during starting (soft start), 2A instead 4.00 ~
of the 500-600 A of a screw compressor with the same 2.00
cooling capacity. 0.00 — — ‘ ‘ — ‘
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Water-cooled Magnetic Levitation Variable frequency Centrifugal Chiller

Magnetic Bearings

Front Front
Radial Motor Radial
Bearing Bearing

oo = EE

Axial
Bearing

Sensor Ring Sensor Ring

Magnetic bearings and sensors keep the shaft properly centered and positioned at all times.
® The magnetic bearings have less than .2% the friction loss compared to conventional bearings

® Eliminates the ability of the oil to contaminate the refrigerant

e Eliminates cost of oil management systems (hardware and controls)

¢ Increases equipment life through elimination of wear surfaces

[Does this Integrated Compressor Design handle a Power Outage? Yes -j

® Motor becomes a generator

® After the compressor comes to a complete stop, the rotor de-levitates normally onto
touchdown bearings.

® Touchdown bearings are used as a back up bearing system

Dedicated Flooded Evaporator/Condenser

Flooded evaporator/condenser with integral rippled tube are modified to enhance the
initiation of nucleate boiling sites and surface area, improving turbulent flow, resulting in
increasingly overall heat transfer coefficient and high unit efficiency.

The evaporator is characterized by low pressure drops on both the gas side and the
water side. The level of refrigerant inside the flooded evaporator is guaranteed by dedicate
sensor level and modulating electronic valve.

Single circuit design even for multiple compressor improves unit part load efficiency.

Electronic Valve(EXV)

® The electronic valve is adopted to grant the ideal operation of the evaporator in all
conditions.

® The complete flooding of tubes is granted with a sophisticated detection of the
refrigerant level in the heat exchangers.

® The fast processing of the acquired data allow a quick, fluctuation-free regulation,

and therefore a highly accurate adjustment to the swings of load and ambient
conditions.



TECS™ Series

Touch Screen LCD

e Full graphical interface, display all operating parameters.

® Full and effective control of the compressor and unit operation

e Comprehensive operation and alarm records, keeping the "black
box" function.

e Compatible with the Climaveneta group controller such as
Manager3000, Sequencer and BMS.

Extremely silent operation

Thanks to the adoption of the centrifugal compressor with
magnetic levitation, TECS sound power and pressure are
the lowest on the market, without peaks in any of the sound

frequency spectrum.
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Performance Data

TECS-W/L-E . 0801 | 0921 [ 1051 | 1401 | 1421 [ 1802 | 2152 | 2452 | 2802 | 3253 | 3903 | 4504 | 5204 | 6004

Cooling capacity(1) 2776 | 325.9 | 371.4 | 507.1 | 510.7 | 645.3 | 757.0 | 878.6 | 1009.0 1149.0( 1391.0| 1613.0 | 1854.0 [ 2151.0
Power Input KW [ 50.8 60.0 | 61.7 93.2 86.5 | 107.4 | 127.1 | 1469 | 1701 | 189.2 | 228.1 | 265.6 | 306.3 | 357.3
EER 546 | 543 | 6.02 | 544 | 590 | 6.01 596 | 5698 [ 693 | 607 | 6.10 | 6.07 | 6.07 | 6.02
IPLV 9.89 9.79 9.69 | 1005 | 10.28 | 10.12 | 10.32 | 10.11 [ 10.35 | 10.41 | 10.29 | 10.42 | 10.29 | 10.81
EVAP. Water flow m*h| 47.8 56.1 638.9 87.3 879 | 1111 | 180.3 | 1561.3 | 1736 | 197.8 | 239.4 | 277.7 | 319.2 | 370.3
EVAP. Water pressure drop [ kPa [ 41.8 409 | 37.7 42.3 429 52.8 414 | 858 | 422 411 441 41.6 43.8 48.0
COND. Water flow m*h| 56.4 | 66.2 | 744 | 103.0 | 1025 | 129.3 | 161.8 | 176.1 | 202.4 | 229.8 | 278.0 | 322.6 | 370.8 | 430.7
COND. Water pressure drop| kPa | 38.4 | 37.3 | 345 | 39.1 | 388 | 479 | 380 | 802 | 389 | 812 [ 332 | 312 | 330 | 445

Cooling capacity(2) KW | 276.3 | 327.3 | 3749 | 495.0 | 501.8 | 639.0 | 750.7 | 861.2 | 991.3 [ 1135.0| 1366.0 | 1591.0 | 1820.0| 2122.0
Power Input KW | 83.7 63.6 66.6 95.9 896 | 113.6 | 183.7 | 1632 | 176.4 | 1989 | 237.9 | 2787 | 3182 | 370.7
EVAP. Water flow m°/h| 43.2 51.2 58.7 77.5 785 | 100.0 | 1175 1348 | 166.2 | 177.7 | 2138 | 249.0 | 284.9 | 332.1
EVAP. Water pressuredrop |kPa | 34.2 | 341 | 31.4 | 333 | 342 | 424 | 337 | 443 | 337 | 332 | 3562 | 335 | 349 | 386
COND. Water flow m/h| 56.6 67.1 758 | 1014 | 101.6 | 129.3 | 1561.9 | 174.2 | 200.5 | 229.2 | 2755 | 321.2 | 367.3 | 428.1
COND. Water pressure drop| kPa | 38.8 38.2 35.8 38.0 38.1 47.9 38.1 49.2 38.2 31.0 32.6 30.9 32.4 44.0

Cooling capacity(3) KW | 275.4 | 323.7 | 369.2 | 502.2 | 506.6 | 6404 | 751.4 [ 871.2 | 1001.0 [ 1140.0| 1379.0 | 1600.0 | 1839.0 | 2135.0
Power Input KW | 50.8 60.1 61.9 93.1 86.6 | 107.7 | 127.4 | 1472 | 170.3 | 189.7 | 228.5 | 266.2 | 305.8 | 357.8
EVAP. Water flow m*h| 43.1 50.7 57.8 78.6 79.3 | 1002 | 1176 | 1364 | 1666 | 1785 | 2156.9 | 25604 | 287.8 | 334.1
EVAP. Water pressure drop |kPa | 34.0 | 334 | 305 | 348 | 349 | 426 | 337 | 454 | 343 | 334 | 359 | 339 | 356 | 39.1
COND. Water flow m’h| 50.0 | 588 | 66.1 912 | 909 | 1147 | 134.7 | 166.1 [ 179.5 | 2039 | 246.5 | 286.1 | 328.8 | 382.1
COND. Water pressure drop| kPa | 30.2 294 | 27.2 30.7 | 305 | 37.7 299 | 395 | 306 | 245 26.1 24.6 260 | 350

Microprocessor \W3000 Touch

No. of compressors n 1 1 1 1 1 2 2 2 2 3 3 4 4 4

Refrigerant circuits n 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Regulation range(stepless) 20%-100% 15%-100% 10%-100% 8%-100%

Sound level dB(A)| 73 75 74 7 7 7 78 78 79 78 79 78 80 80

Operation weight kg | 1,885 | 1,895 | 1,980 | 2,115 | 2,180 | 2,787 | 3,100 | 3,112 | 3,262 | 5,169 | 5,347 | 6,320 | 6,428 | 6,670

Dimensions

Length mm | 2,930 | 2,930 [ 2,930 | 2,930 | 2,930 | 2990 | 2,990 | 2,990 | 2,990 | 4,440 | 4,440 | 4,470 | 4,470 | 3,550

Width mm| 1,210 | 1,210 [ 1,210 | 1,210 | 1,210 | 1,480 | 1,480 | 1,480 | 1,480 | 1,450 | 1,450 | 1,580 | 1,580 | 2,820

Height mm | 1,800 | 1,800 [ 1,800 | 1,800 | 1,800 | 1,960 | 1,960 | 1,960 | 1,960 | 1,990 | 1,990 | 2,130 | 2,130 | 1,960

G Y G G G G G G G G G G G G G U

Note

(1) Cooling mode: evaporator inlet/outlet water temp. 12/7 C; Condenser inlet/outlet water temp. 30/35C;
(2) Cooling mode: evaporator inlet/outlet water temp. 12.5/7 C; Condenser inlet/outlet water temp. 32/37 C;
(8) Cooling mode: evaporator inlet/outlet water temp. 12.2/6.7 C; Condenser inlet/outlet water temp. 29.4/35C;
(4) The working pressure of evaporators and condensers is 1.0MPa; 1.6MPa is optional;
Differential pressure switches have been equipped on the units;
The harmonic filters shall be fixed on the units as option, please contact CLIMAVENETA for detall;



TECS™ Series

Electric Parameter

T S

T ) Comp.(single) Unit
FL.I(kW) FL.AA) FL.I(kW) FLA(A)
0801 1 85 135 85 135
0921 1 85 135 86 185
1051 1 130 210 130 210
1401 1 105 170 170 105
1421 1 105 170 170 105
1802 2 85/1056 135/170 190 305
2152 2 85/105 135/170 190 305
2452 2 105 170 210 340
2802 2 1056 170 210 340
3253 3 85/105 135/170 295 475
3903 3 105 170 315 510
4504 4 85/105 135/170 400 645
5204 4 106 170 420 680
6004 4 105 170 420 680
.4 4 __________________4 ________________4 _________. __________________J

Note

F.L.I Fulload power input at max admissible condition

F.L.A Fullload current ampere at max admissible condition

Supply power 380V-3Ph-50Hz

Range of voltage fluctuation: 10%

Range of voltage unbalance: 3%

The rated power and current are based on the rated working condition

The maximum data is the theoretical limit value. When making wiring and power distribution, the data in the table are as reference.
The energy limit function shall be selected as option while the power supply is insufficient.
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Water-cooled Magnetic Levitation Variable Frequency Centrifugal Chiller

Wiring Diagram
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TECS™ Series

Representative consumer all over the world

Wan Chai Police Station HQ-Hong Kong
Hydronic system- 8,000kW total capacity
For over Provided by 4 TECS water cooled chillers TECS

. European Parliament

Strasbourg — France
Geothermal application — total capacity 3,300kW
Provided by 3 TECS water cooled chillers

Sports Hub-Singapore
Hydronic system, 24000kW total capacity
Provided by 8 TECS water cooled chillers

Advance Pharmaceutical-Hong Kong
Hydronic system, 3,000kW total capacity
Provided by 3 TECS water cooled chillers

Sino-ltaly Ecological and Energy Efficient

Building (SIEEB) Tsinghua University — China
Hydronic system, 800kW total capacity provided by 1 TECS
water cooled chiller.
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®

Climaveneta Italy:

36061 BASSANO DEL GRAPPA (VICENZA) ITALIA - VIA SARSON 57/c
TEL. +39 /0424 509 500 (r.a.) - TELEFAX +39 / 0424 509 509
E-mail:info@climaveneta.com http://www.climaveneta.com

Climaveneta China:

No,88 Baiyun Road Xinghuo Developing Zone ,Shanghai,China Post Code:201419
TEL: +86-21-57505566 FAX: +86-21-57505797
E-mail:info@climaveneta.com.cn http://www.climaveneta.com.cn

Climaveneta Hongkong:

Room 2003,CCT Telecom Building, 11 Wo Shing Street,Fotan,Shatin,N.T.,Hongkong
TEL: +852-26871755 FAX: +85-2-26873078

E-mail:info@climaveneta.com.cn http://www.climaveneta.asia

Climaveneta Vietnam:

3rd Floor MEKONG Tower-235-241 Cong Hoa str Ward 13 Tan Binh Dist HCMC
TEL: +848 6262 9966  FAX: +848 6262 9977

E-mail: info@climaveneta.com.cn  http:// www.climaveneta.com

. ________________________________________________________________________________________________________________________________________________|
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